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1. IlosicHUTEILHAS 3aIIUCKA

PaGouast mporpamma 1o XMuMuHU JIJisi OCHOBHOH IITKOJIBI COCTaBJIeHa Ha OCHOBE: DyHIaMEHTAIb-
HOTO siZipa coAep)KaHus oOmero oopazoBanus, TpeOoBaHuii K pe3ynbTaTaM OCHOBHOTO OOIIETO
obOpasoBanus, peacraBieHHbIX B DenepanbaoM ['ocynapcrBennom Cranmapre O6mero O6pa-
30BaHus Broporo mokosieHus (IIpukaz MunoOpuayku ot 17.12.2010r. Nel897); mpumepHbIX
pOrpaMM 1o y4eOHBIM MpeaMeTaM «XuMus 8-9 kiacchl» (CTaHIapThl BTOPOTo MokoieHus) M.,
[Tpocsemenue, 2011; aBTopckoit yuebHoii nmporpammsl O.C.I'abpuensn «I[Iporpamma ocHOBHOTO
obmero oopazoBanus. Xumus. 8-9 kinacce». M.: IIpocsemenne,2019; (PI'OC); ocHOBHOM 006pa-
30BaTEIbHONM IpPOrpaMMbl OCHOBHOro oomiero oopazoBanus MBOY OOUI nrr. Tpowuuka-
ITeuopcka.

Jlannas pabodass mporpamMMa OpPHEHTHPOBAaHA Ha KCIIOJIb30BAaHHE YYCOHHUKOB MO XUMHUH U
yueOHOo-MeToinyeckux nocoouit YMK, co3naHHBIX KOJUIEKTHBOM aBTOPOB MOJ] PYKOBOICTBOM
0O.C.I'abpuensina, m3naarenscto "l[Ipocsemenue”

Hesn xuMHYeCKOro 00pa3oBaHHUsl B OCHOBHOW ImIKoJie (OPMYIHPYIOTCS Ha HECKOJIBKHX
YPOBHSIX: TJ100aJIbHOM, METalpeAMETHOM, JIMYHOCTHOM U IPEIMETHOM, Ha YPOBHE TpeOOBaHUM
K pe3yJibTaTaM OCBOEHMSI COAECpHKAHUS PEAMETHBIX IPOTrPAMM.

OcHoBHOE 0011Iee 00pa3oBaHue - BTOpasi CTYIECHb 00mero oopazoBanus. OQHON W3 BaKHEHIIHX
3aj]a4 TOr0 FTarna BJSETCs MOATOTOBKA 00yYarOIIUXCsl K OCO3HAHHOMY M OTBETCTBEHHOMY BBI-
0opy XKU3HEHHOTO U IpodeccruoHanbHOro myTH. OOy4Jaronmecs A0HKHBI HAYYUTHCSI CaMOCTOS-
TEJIbHO CTaBUTh LEJIU U ONPEAENATh MYTH UX JOCTHXKEHMsI, UCIOJIb30BaTh NMPUOOPETEHHBIN B
IIKOJI€ OTIBIT JIEATEIbHOCTH B pealbHOM KU3HH, 32 paMKaMu y4eOHOro Ipolecca.

['naBHbIE 11€71M OCHOBHOI'O 00ILIEro 00pa3oBaHUs COCTOAT B:

1. ¢dopmupoBaHMM LEIOCTHOIO MPEACTABIECHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUSX, YMEHUSX U CII0cO0axX NesITeIbHOCTH;

2. TpHOOPETEHUH ONbITa Pa3HOOOPa3HON JEATEIBHOCTH, TO3HAHHUS U CAMOTIO3HAHMS,

3. MOArOTOBKE K OCYILECTBJIEHUIO OCO3HAHHOTO BbIOOpa MHAMBHIYalIbHOH 0Opa3oBaTellb-
HOU WM TIPO(ECCHOHATBHON TPACKTOPHH.

Bosnb11oit BKIax B JOCTH)KEHUE IIIaBHBIX 1eJIell OCHOBHOI'O 00111ero 00pa3oBaHusl BHOCUT U3yde-
Hue xumuu. Kotopoe npusBano od6ecneunTs:

1. ¢opmupoBaHue cHCTEMBl XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTeCTBEHHO-HAY4HOI
KapTHUHBI MUDA;

2. pa3BUTHE JUYHOCTH OOYyYarOIUXCs, UX MHTEIJIEKTYaIbHOE U HPaBCTBEHHOE COBEPILIEH-
CTBOBaHHE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKUX OTHOLIECHUHN M 3KOJIOIMYECKH Iiesie-
c000pa3HOro MOBeIeHHs B OBITY U TPYIOBO JEATENbHOCTH;

3. BBIpa0OTKY MOHMMaHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHUU XUMHH, a Takxke (op-
MHUpPOBaHHE OTHOLIEHHS K XUMHHM KaK K BO3MOXKHOM o0jacTu Oyaylied NmpakTHUeCKOH
JeSITEIIbHOCTH;

4. (opmupoBaHue yMEHHH 0€30MMacHOr0 0OpalleHHsl ¢ BEIECTBAMH, UCII0JIb3YEMbIMH B T1O-
BCEJITHEBHOM KU3HH.

Lenamu uzyyenus xumuu 8 OCHOBHOU KO ABNAIOMC.

1. ¢opmupoBanue y oOydaromuxcs yMeHUs BUIETh U MOHMMATh LIEHHOCTh 0Opa3OBaHUs,
3HaYMMOCTh XMMHUYECKOTO 3HAHUSA JJIS KaXJIO0ro YesIoBeKa He3aBHCHMO OT ero mpodec-
CHUOHAJILHOW JIeATEIbHOCTH; YMEHHS pa3inyaTh (PakThl U OLIEHKH, CPAaBHUBATh OLEHOY-
HbIE€ BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPUSAMHU OLIEHOK M CBSI3b KPUTEPUEB C ONpPEACIICH-
HOM crcTeMoi leHHOCTe!, GOpMYyIUPOBaTh U OOOCHOBBIBATh COOCTBEHHYIO MO3UIHIO;

2. (dopMmupoBaHHe Y 00y4alOMIMXCs IEIOCTHOTO MPEJICTABICHUsI O MUPE M POJIM XHUMUHU B
CO3IaHUM COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTHHBI MHPA; YMEHUS OOBICHITH 00b-
€KThl U INPOLIECCHl OKPYXKAIOIIEH NEeHCTBUTEIBHOCTH — MPUPOAHOMN, COLMAIBHOM, KYJIb-
TYpPHOM, TEXHHUUYECKOI Cpe/ibl, UCTIONb3YS IS 3TOTO XUMUYECKHE 3HAHMUS,

3. mpuoOpeTeHrne 00ydJaroLUMMHCS OIbITa Pa3HOOOpPA3HOM AEATENbHOCTH, NMO3HAHUS U ca-
MOTIO3HAHHUS; KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHUBEp-



CaJlbHOE 3HAYEHUE JUIA PAa3JINYHBIX BUAOB JAEATEIBHOCTU: PEUICHUs MPOOIeM, PUHITUS
pelIeHUH, TIONCKa, aHadu3a U 00paboTkH MHGOPMAIMK, KOMMYHHUKATUBHBIX HaBBIKOB,
HaBBIKOB M3MEPEHH, COTPYIHUYECTBA, OE30MAaCHOr0 OOpaIIeHUsI C BEIIECTBAMU B IIO-
BCE/IHEBHOM KU3HH.
Ocnogubimu udesmuy y4eOHOTO TipeaMeTa XUMUS SBIISIOTCS:
O MaTepuanbHOE €JMHCTBO BELIECTB €CTECTBEHHOI'O MHpPA, UX T€HETUYECKas CBSI3b;
O IIPUYMHHO-CJIE/ICTBEHHBIE CBSA3M MEXKIY COCTaBOM, CTPOCHHUEM, CBOWCTBAMH, IOJYyYEHUEM U
IPUMEHEHHUEM BEILECTB;
O II03HaBAa€MOCTh BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAHNUS XUMUUECKUX PEaKIIMA;
O 00BACHSAIONIAS U POTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUH U1 (aKTOJIOIMUECKOro Ma-
TepHuaga XUMHUHU JIEMEHTOB;
O KOHKPETHO€ XMMUYECKOE COEJMHEHHE KaK 3BEHO B HEIPEpHIBHOW IeNU IpeBpalleHuil Be-
IIECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMHUUECKHUX DJIEMEHTOB U XMMHYECKOMN 3BOJIIOLIUU;
O OOBEKTUBHOCTb U I103HABAEMOCTb 3aKOHOB IPUPOJAbI; 3HAHHE 3aKOHOB XHMMHU I103BOJISET
YIPaBJIATh XUMHUYECKUMH TPEBPALCHUS MU BEILIECTB, HAaXOAMTh 3KOJIOTMYECKH Oe30macHbIe
Croco0bl IPOM3BOJICTBA U OXPAHBI OKPYKAIOLIEH Cpeibl OT 3arpsi3HEHMS;
O B3aMMOCBSI3aHHOCTb HAayKU U MPAKTHUKU; TPEOOBAHUS MPAKTUKU — JIBWXKYIAs CUJIA PA3BUTHUS
HAaYKH, YCIIEXHU MPAKTUKU 00YCIIOBJIEHBI JOCTHKEHUSIMU HAYKHU;
O pa3BUTHE XMMUYECKON HayKU U XMMM3ALUs HAPOJIHOIO X03sIMCTBA CIIy>KaT HHTEpEcaM YelloBe-
Ka ¥ o0lIecTBa B 1I€JI0M, UMEIOT TYMaHUCTHUYECKUI XapakTep M MpU3BaHbl CIIOCOOCTBOBAThH pe-
HIEHUIO II100aJIbHBIX TPOOJIEM COBPEMEHHOCTH.
OTH UJien peanu3yroTcs yTeM JOCTHXKEHUS CIeNyIOIuX yeel:
Gopmuposanue y ydalmuxcs XUMUYECKON KapTUHBI MHpa KaK OpraHMYeCKON YacTH €ro IeJIOCT-
HOW €CTeCTBEHHOHAY4YHOM KapTHHBI,
paseumue TO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYalIbHBIX U TBOPYECKUX CIOCOOHOCTEH yua-
IIMXCSl B MPOLIECCe U3YyUEHHUs] UMU XMMUYECKOM HAayKM M €€ BKJIaZa B COBPEMEHHBIH Hay4yHO-
TEXHUYECKHUI MPOrpecc;
Gopmuposanue BaXXHEHIIUX JOTMUECKUX ONepaluii MbIIUICHUs (aHaIu3, CUHTE3, 0000IIeHue,
KOHKpEeTH3al|si, CpaBHEHHUE U JIp.) B MPOILIECCE O3HAHMS CUCTEMBI BaXKHEUILINX MOHATHUM, 3aKO0-
HOB U TEOPHUH O COCTaBe, CTPOCHUU M CBOMCTBAaX XMMHUYECKHUX BEILECTB;
socnumaHue yOeXJIeHHOCTH B TOM, YTO NPUMEHEHHUE MOJYYEHHBIX 3HAHUM U YMEHHUM 110 XUMUU
ABJSIETCA OOBEKTUBHONW HEOOXOAMMOCTBIO Ul 0e30macHoi paboThl C BEIECTBAMU U MaTepHua-
JamMH B OBITY M Ha IPOU3BO/ICTBE;
npoekmuposanue N peaausayus BEIYCKHUKAMH OCHOBHOW IIKOJIBI JIMYHOM 00Opa3oBaTesIbHON
TpPaeKTOPHUU: BHIOOP Mpoduis 00ydeHHs B cTaplliel 1IKoje Wik IpodecCuoHaIbHOro o0pa3oBa-
TEJIBHOIO YUPEIKICHMS;
061adenue KIIOUEBBIMM  KOMIETEHIMSIMU  (Y4eOHO-TIO3HABaTENbHBIMHU, HH(POPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMH).
Y4eOHbIe TEXHOJIOTHH, MeTObI, JOpMBI padOTHI.

OcHoBHas ¢opma o0ydeHuss — ypok. Pabouas mporpamma cocTaBiieHa ¢ y4€TOM TOTO, YTO
KJIACChI COCTOST M3 O0y4aIOUIMXCs C pa3HbIM YPOBHEM yUEOHBIX BO3MOXKHOCTEH, IIOITOMY COMEp-
KUT 3aJlaHUsI HE TOJIbKO 0a30BOr0, HO TOBBIIIEHHOTO M TBOPUECKOTO YPOBHS. J{Js1 3TOro MCIob-
3YIO0TCS pa3Hble (POPMbI padOThI: TPYIIIOBBIE, MHANBHUyalIbHbIE, paboTa B Mapax.

TexHosnoruu, Ucmonp3yeMble B pabore:
m VKT
UCCIIEI0BAaTEILCKUE METO bl O0yUSHHS
METO/]T IPOEKTOB
3J10pOBbecOEperaronfe TeXHOJIOTHH
npoGieMHOe 00yUYeHHe
Buapl y4eOHON AeATENbHOCTH: ONPOC, YTEHHE, pacCcKa3, OTBEThl Ha BOIPOCHI, COCTaBIECHUE
cxeM, Tabul, padoTa ¢ JOMOTHUTEIbHBIMUA HCTOYHUKAMU HWH(GOpPMAIUK, TPAaKTUYECKUE paOOTHI.
@OpMBI KOHTPOJIA: TEKYLIUN, TEMATUYECKUN U UTOTOBBIM.



Kpurepun nu HOpMbI OLIEHOK NPEACTABIEHBI B npunodicenuu 1.

2. O01mas xapaKkTepucTHKA y4eOHOro npeaMera XuMusi

B cootBerctBuu ¢ denepabHBIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOI'O
o0rmiero oOpa3oBaHMs ydamiuecs JOJDKHBI OBJIAJETh TAKUMH MO3HABATEIbHBIMUA YYEOHBIMU JCH-
CTBHMSIMHM, KaK yMeHHUe (HOpMyIMpOBaTh MPOOJIEMy U TMIOTE3y, CTAaBUTh LU U 3a]la4l, CTPOUTH
IUTaHBI JOCTUIKEHUS LEJIeN U pEelIeHUs] IIOCTAaBIEHHBIX 3a]a4, IPOBOJUTH AKCIIEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBOJBI M YMO3AKIIIOUEHUS, IPEICTABIIATh UX U OTCTaUBATh CBOIO TOUKY 3PEHUS.
Kpome Toro, yuamuecs: JOJKHBI OBJIAAETh IPUEMAMHU, CBA3AHHBIMU C ONPEIECIICHUEM MOHATUI!
OTrpaHUYMBATh UX, OIIMCBIBAThH, XapAKTEPU30BaTh U CpaBHUBATH. ClIe10BATEIBHO, IPH U3Y4YECHUU
XMMHUU B OCHOBHOMW IIIKOJIE YYallHecs JOJDKHBI OBJIAJIETh YUEOHBIMH ACHCTBUSMH, MO3BOJISIO-
IIMMHU UM JOCTHYb JUYHOCTHBIX, IPEIMETHBIX U METANPEIMETHbIX 00pa30BaTeIbHbIX PE3yJIbTa-
TOB. OCOOEHHOCTH COJIEpKaHMsI OOY4YEeHHUsI XMMUU B OCHOBHOM IIKOJIE 00YCIIOBIEHBI crienupu-
KO XMMUH KaK HayKHU U ITOCTaBJIECHHBIMHU 3aia4aMu. OCHOBHBIMU ITPO0JIeMaMU XUMUHM SIBIISIFOT-
CSIM3YYEHHUE COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHHS, MOJIyYEHUE
BEUIECTB C 33JaHHBIMHM CBOWCTBAaMU, UCCIICJOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX pEaKkUud U
IyTel yrnpaBiIeHUs] MU B LIEJISIX [TOJIy4E€HUs BELIECTB, MaTEPUAJIOB, SHEPTUU.

Baoicneriwumu cooeparcamenbublmu TUHUAMU NPEOMEma XUMUSL A6NAI0MCS

e  «BEUIECTBO, CTPOCHME BEILECTBA» — 3HAHUE O COCTABE U CTPOEHUU BELIECTB, UX CBOM-
CTBaxX U OMOJOTMYECKOM 3HAYCHUH;

e «XMMHYECKas pPEaKLHs» — 3HAHHME O IPEBPAIICHUAX OJHMX BEILECTB B JPYTHE, YCIOBU-
SIX TIPOTEKAHUS TaKUX MPEBPAIEHUH U CIIOcOo0aX YIpaBIeHHS PEAKIIHIMU;

e IIPUMEHEHUE BELIECTB» — 3HAHME U OMBIT 0€30MacHOro 0OpalleHHs ¢ BEllecTBaMH, Ma-
TepHajlaMH U IpolieccaMu, HEOOXOAUMBIMU B OBITY U Ha IPOU3BOJICTBE;

*  «NPOU3800CMBO U NPUMEHEHUe 8elecmey — 3HaHNEe OCHOBHBIX 00J1acTel Mpou3BOACTBA
¥ TIPUMEHECHHS BOXHEWUIIINX BEIIECTB, a TAK)KE OIBIT 0€301MacHOro oOpalmieHus ¢ Belle-
CTBaMHU, MaTe€pHUaJIaMU U NMPOLIECCAMHU, UCII0JIb3YEMbIMH B OBITY U Ha IPOM3BOJICTBE;

*  (KOMUYECMBEHHbIEe OMHOWIEHUS 6 XUMUUY — YMEHHE IPOU3BOJAUTE PACUEThI 10 XUMUYeE-
CKUM (OpMyJIaM U YpaBHEHUSIM.

e «MemoObl NO3HAHUA XUMUU» — 3HAHUS, YMEHUS Y HABBIKM SKCIIEPUMEHTAIBHBIX OCHOB
XUMHH AJIS [TOJIyYEHUS U M3Yy4YEHUS CBOMCTB Ba)KHEMILMX NPEICTABUTEINEH KIIACCOB HE-
OPraHUYECKHX COCIMHECHUN;

e  «I3BIK XMMHMM» — OIEPUPOBAHHME CUCTEMON BAXHEUIINX XMMHYECKHUX IOHATUH, 3HAHHUE
XUMHYECKON HOMEHKJIATYPBhI, T.€. UX Ha3BaHMs (B TOM UUCIIE U TPUBUAJIbHBIE), BIAaJICHUE
XMMHUYECKON CUMBOJMKON (XMMUYECKUMHU (OpMYTaMU U YpaBHEHHUSIMHU), a TAK)Ke TPaBU-
Ja repeBoJia H(GOPMaIUU C €CTECTBEHHOTO A3bIKa Ha S3bIK XUMHUH U 00paTHO.

ITockoIBKY OCHOBHBIE COZIEPKATEIbHBIC JIMHUM HIKOJIBHOTO Kypca XUMHUHU TECHO NEPEIIIIETCHBI.
B nporpamme conepkaHue mpecTaBiIeHO HE 10 JIMHUSM, a 10 pa3zesiaM.

3HAYUTEIIBHOE MECTO B COACPKAHUM Kypca OTBOJIUTCS XMUMUYECKOMY 3KCIepUMeHTy. OH mo3-
BOJIIET c()OPMUPOBATh Yy y4allMXCsl CHEIHalIbHbIE NMPEJAMETHbIE YMEHUs padoTaTh ¢ XUMHYe-
CKUMH BEIIECTBAaMH, BBIIOJIHATH MPOCThIE XUMHUYECKUE OIBITHI, HAYYUTh HUX O€30IMaCHOMY H
HKOJIOTMUYECKU TPaMOTHOMY OOpAIlIEHHUIO C BELIECTBAaMU B ObITY M Ha ITPOU3BO/JICTBE.
[TpakTyeckue paboOThI CIPYNIUPOBAHbI B OJIOKH — XUMHUYECKUE MPAKTUKYMBbI, KOTOPBIE CIyXKaT
HE TOJBKO CPEJCTBOM 3aKpEIUICHHUs] YMEHHUI U HaBBIKOB, HO M KOHTPOJISl KayecTBa UX CHOpPMHU-
POBAHHOCTH.

I'maBHoe otnuume mporpammbl O.C. [NaOpuensHa 3akioyaercss B JBYKPaTHOM YBEIHYEHUU
BpPEMEHH, OTBEJCHHOIO0 Ha H3ydeHHe pasnena «MHoroobpaszue BemecTB». JTO CBS3aHO CO
CTpEeMJICHHEM aBTOPOB OCHOBATEIbLHO OTPabOTaTh Ba)KHEHIIINE TEOPETUYECKUE MOJIOKEHUS Kyp-
ca XMMHUHM OCHOBHOMH IIKOJIBI Ha 00raToM (hakTOJIOTHYECKOM MaTepuaie XUMHUH 3JIEMEHTOB U 00-
pa30BaHHBIX MU BEILECTB.

MecTo y4eOHOr0 npeaMera B y4eOHOM IIaHe
®denepalibHbII rOCyAapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT MIPEIyCMaTpUBAET U3yUeHUE



Kypca XMMUHU B OCHOBHOMH IIKOJIE€ KaK COCTaBHOM 4acTu mpenMeTHoi obnactu «EcTecTBeHHOHA-
yuHble peaMeThIy». HacTodmas nporpamma MoxeT ObITh peajii30BaHa B JBa dTarna.
Ilponedesmuueckuit sman 6 7 Kaacce. ITOT Kypc paccuutaHa | yac B Heleno B o0beme 35
y4eOHBIX 4acOB M HOCUT PEKOMEHATeIbHBIA XapakTep, T. €. BBEJIEHUE €ro B MPAKTHKY 00yde-
HUS OCTaeTCs Ha YCMOTpEHHE 00pa30oBaTENbHOIO yupexiacHus. BBeaeHue 3Toro Kypca Heus-
OexHO BIeUeT 3a co000I HEKOTOphIE OBTOPHI yUeOHOTO coaepkaHus B 8—9 kiaccax, KOTOpEIE,
OJIHAKO, HE HApPYIIalOT PABEHCTBA CTAPTOBBIX BO3MOXKHOCTEH OOYUYaIONIUXCS 1O OTHOIICHHUIO K
HOBOMY IpeIMETy. YUHUTENI0 OCTAeTCs JUIIb MPUHATH BO BHUMAaHHUE ATOT (DaKkT mpu pazpadboTke
COOCTBEHHBIX PabOUMX MPOTpPaMM, KaK C YIETOM 3Tara MpoIeAeBTHKY, TaK U 0€3 HETo.
Oosazamenvuutii Iman ¢ 8—9 Knaccax pacCuuTaH Ha 2 4aca B Hele0 B o0beme 140 yueOHBIX
yacoB. M3yueHue 3TOro Kypca J1aeT BO3MOXKHOCTh BBIITYCKHUKY OCHOBHOM IIKOJIbI YCIEIIHO
caate OI'D mo xumuM Kak npeaMera mo Beidopy. [Ipemaraemerit Kypc, XOTs ¥ HOCUT OOIIEKYJIb-
TYPHBIA XapaKTep U HE CTABUT 3a7a9y MPo(PeCcCHOHATBHOMN MOTOTOBKH O0YYarOIINXCS,

TEM He MEHee M03BOJIIET UM OIPEAETUTHCS C BHIOOPOM Mpoduiisi o0yuyeHus B CTapuiel mIKoe.

B nporpamme npeaycMOTpeHO pe3epBHOE BpeMsi, TAK KaK peaibHasi MpOJOJIKUTEILHOCTh Y4eO-
HOTO TOfla BCErJla OKa3bIBAeTCsl MEHbIIIe HOPMATUBHOU. B CBsI3U ¢ mepexo oM OCHOBHOM MIKOJIbI
Ha Takyio (opMy UTOTOBOW arrectanuu, kak ['MIA, B Kypce IpeaycMOTPEHO BpeMs Ha IMOJTrO-
TOBKY K HEM.

Hns peanuzanuu padodyeit nporpammel B yaueOnom miane MBOY OOl nrrt. Tpounko-Ilewopck
BbIIeTIeHO 44 (Bcero Ha mepuoja o0ydeHus) rmo 24aca B Henenmto ¢ 8 mo 9 kiacc, Bcero B roa 70 4.
Y4eOHsIi rox B 8- 9 Kitacce paccunTad Ha 35 Helemb.

3. HpeI[MeTHble pe3yabTaTbl 0OCBOCHHUSA NMIPOrpaMmMabl 110 XUMHUH

JINYHOCTHBIMH Pe3yIbTATAMM HU3YYEHUs MNpeAMeTa «XUMHUS» SIBISIFOTCS CIEIYyIOINe

YMEHUS:

® 0CO3HaBaTh €IUHCTBO M LIEJIOCTHOCTh OKPY’KAIOLIEro MUpPa, BO3MOXHOCTU €ro MO3Ha-
BAaE€MOCTH U O0BSICHUMOCTH Ha OCHOBE JIOCTUKECHUHN HAYKHU;

® [IOCTENEHHO BHICTPAaUBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE: OCO3HABaTh I10-
TpeOHOCTh M TOTOBHOCTHh K CamM0OOOpa30BaHHUIO, B TOM YHCJIE€ U B paMKax CaMOCTOS-
TEJIbHOU JESITEIbHOCTH BHE IIIKOJIBI;

® OIICHUBATh )KU3HEHHbIE CUTYallUU C TOYKU 3peHHUs Oe3omacHoro olOpasza *KHU3HU U CO-
XpaHEHUs 3/I0POBBS;

® OILICHMBATh DKOJIOTMYECKUH PUCK B3aUMOOTHOIIEHUI YEJI0BEKA U IIPUPOIBI.

e (GopMHPOBATH HKOJOTHUECKOE MBILIUIEHUE: YMEHHE OLICHUBATh CBOIO JESATEIbHOCTh U
MIOCTYIKU JAPYTUX JIOACH C TOUKH 3PEHUS COXPAHEHUS OKPYKAIOIIEH Cpelbl - rapaHTa
YKU3HH U OJIarornoTydus JIIoei Ha 3emIie.

MeTanpeAMeTHBIMM DPE3YJIbTaTaAMU H3YYEHHUS Kypca «XUMHs» sBiseTcs (HOpMUpOBaHHE
YHHUBEpCaIbHbIX YueOHbIX Aeiictuii (VY ]).
Pecyramusnvie YVJI.

® CaMOCTOSITENIbHO OOHapyXuBaThb U (POPMYIHpPOBaTh Y4eOHYIO IpoOJieMy, ONpeaemsTh
1IeTTh y4eOHOM eI TeNbHOCTH;

e BBIJIBUTaTh BEPCUU PELIEHUs MPOOJIEMBI, 0OCO3HABaTh KOHEUHBIM pe3ynbpTar, BHIOUPATh
U3 NIPEAJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPECTBA JOCTHIKEHUS LIEIIN;

® COCTaBJATH (MHIMBUIYaJIbHO WIH B TPYIIIE) [JIaH PEIICHUS TPOOIIEMbI;

e paboTas 10 IJaHy, CBEPSITh CBOM JACUCTBUS C LENbIO U, TP HEOOXOAUMOCTH, UCIIPAB-
JISITHh OIINOKN CaMOCTOSTENbHO;

® B JMAJIOT€ C YYUTEJEM COBEPIICHCTBOBATH CaMOCTOSITEIbHO BbIPaOOTAaHHBIE KPUTEPUU
OLICHKH.

Ilosnasamenvrvie YV/I:

® aHAJIMW3UPOBATh, CPABHUBATH, KIACCUPUIMPOBATh U 00001IaTh (akThl U siBlIeHUS. BbI-

SIBJIATH IPUUUHBI U CIEJICTBUS POCTHIX SIBICHUH.




OCYILIECTBIISITh CpaBHEHUE, KIacCU(DPHUKAINIO, CAMOCTOSITENILHO BBIOMpAs OCHOBAHUS U
KpUTEPUH IS YKA3aHHBIX JOTHUYECKUX OIepaliyii;

CTPOUTH JIOTMUECKOE pACCYXKJICHHME, BKJIOYAIONIEe YCTAHOBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMaTHUYECKHE MOJICIH C BbIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00b-
eKTa.

COCTABJISITh TE3UCHI, PA3JIMYHBIC BUbI IJIAHOB (MPOCTHIX, CIOKHBIX U T.II.).
peoOpa3oBhIBATH HHPOPMAIUIO M3 OJHOTO BHJIA B APYToi (TaOIUIly B TEKCT U TIp.).
YMETb OINPEAETSATh BO3MOXHBIC HCTOYHUKH HEOOXOUMBIX CBEICHUH, TIPONU3BOANUTD T10-
UCK MH(OPMALIUU, aHATM3UPOBATH U OIICHUBATH €€ JJOCTOBEPHOCTb.

Kovwmynuxamuenvie YVJ/I:

CaMocCTOATENbHO OPTaHU30BBIBATh YU€OHOE B3aUMOJICHCTBHE B rpymme (OnpenessTs olmme
IeJTH, PACIIPENeIATh POJIH, TIOTOBAPUBATHCS IPYT C IPYTOM H T.JI.).

IInanupyemMble pe3yJbTaThl OCBOCHHS Y1eOHOI0 MpeaMeTa

JlesTenbHOCTh 00Pa30BaTENLHOTO YUPEKIACHHS 00IIero 00pa3oBaHus B O0YICHHH XUMUU JTOJIK-
Ha OBITh HANpaBJIeHa Ha JOCTI)KEHHUE 00YUaIOIUMUCS CIEAYIOMUX JUYHOCTHBIX Pe3yJIbTaTOB:

1.

2.

B LICHHOCTHO-OPUEHTAIIMOHHON c(epe - UyBCTBO TOPJIOCTH 32 POCCUNUCKYIO XHUMUYECKYIO
HAyKy, TYMaHH3M, OTHOLICHHE K TPYAY, LeJIeYCTPEMIEHHOCTb, CAMOKOHTPOJIb U CaMO-
OLICHKA;

B TPYJOBOM cpepe - FTOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHeIel 00pa3oBaTebHOM
TpPaeKTOPHH;

3) B mo3HaBareIbHON (KOTHUTUBHOM, MHTEIUICKTYalbHOU) chepe —MOTHBAIUS yYEHUS, yMEHUE
YIPaBJISATh CBOEH [TO3HABATEIBHOMN JEATEIbHOCTBIO.

MertanpeaMeTHBIMH Pe3yJIbTATAMHM OCBOCHUS BBITYCKHUKAMU OCHOBHOHM HIKOJIBI MPOTPaMMBbI
M0 XUMHH SIBJISIFOTCSA

1.

w

4.

5.

BJIaJICHHE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCO0aMHU JIeATENIbHOCTH: Ha0JII0-
JIEHUE, U3MEPEHHE, SKCIIEPUMEHT, yueOHOE HMCCIe0BaHNE; IPUMEHEHUE OCHOBHBIX Me€-
TOJIOB ITO3HaHUA (CUCTEMHO-MH()OPMALMOHHBIA aHAJIN3, MOAEIMPOBAHUE) Ul U3YUCHUS
Pa3JINYHBIX CTOPOH OKPY’KAIOIIEH TEHCTBUTEIBHOCTH;

UCIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JESITEIBHOCTH IO PEIIEHUI0 MpobiieM U oc-
HOBHBIX HMHTEJUIEKTYAJIbHBIX ONEPALMii: MCIOJIb30BAHUE OCHOBHBIX MHTEIIEKTYaJIbHBIX
ornepauuii: GopMyIHpOBaHUE TUIIOTE3, aHAINW3 M CHHTE3, CpaBHEHHE, 000OlIeHue, CH-
CTeMaTu3alys, BbIBICHUE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

yYMEHUE IeHepupoBaTh UIEH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE JJIs UX pealn3aluy;
YMEHUE ONpEeAEIATh LENU U 3a[au JeSITeIbHOCTH, BBIOMPATh CPEACTBA pPEan3alluu Lie-
JIY ¥ IPUMEHSATD UX HA NIPAKTHUKE;

MCIIOJIb30BAaHUE PA3JIMYHBIX UCTOYHUKOB JUISI TOJIyUYEHUSI XUMUYECKON HHPOpMAIIH.

HpeIlMeTHLIMI/I pe3yJdbTaTaMi 0CBOCHHSA BbBIMMNYCKHUKAMM OCHOBHO IIKO0JIbI nporpaMmabl
0 XMMHHU ABJIAKOTCH:

8 kiacc
BoinycKHUK Hay4uTCH:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HA0JII0/IEHUE, U3MEPEHNE, SKCTIEPUMEHT;
OTNKCHIBATh CBOMCTBA TBEPABIX, KHUAKUX, Ta3000pa3HbIX BEUIECTB, BBACISASA UX CYIIIE-
CTBEHHBIE MTPU3HAKY;

PaCKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN «aTOM», <MOJIEKYIIa»,

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOM TEOPHH;

pa3inyaTh XUMUYECKUe U (PU3NUYECKHE SBICHHUS;

Ha3bIBAaTh XUMHWYECKHUEC DJICMECHTHI,

XHUMHYE



OTIpeNIeNIATh COCTaB BEIIECTB 0 UX GopMyam;

OIPEAEIATh BaJICHTHOCTh ATOMa JIEMEHTA B COEIMHEHUSX;

OIPECIIATh TUIl XUMUYECKUX PEAKIUM;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKLINN;

BBISIBJISITH IPU3HAKH, CBUJIETEIBCTBYIOIINE O MPOTEKAaHUM XUMUYECKON PEAKIIUU IIPU
BBITNIOJTHEHUHY XUMHUYECKOIO OIIbITA;

COCTaBJIATH (POPMYIIBI OMHAPHBIX COSINHEHHIA;

COCTaBIIAITh YPAaBHEHUSI XUMUYECKUX PEAKLINN;

coOuro1aTh NpaBuiia 6€30MacHON paboThl IPU IMPOBEICHUH OIBITOB;

M0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYHUCIIATH MACCOBYIO JIOJII0 XMMHUYECKOI'0 3JIEMEHTA 110 (JOpMYJie COeAUHEHUS;
BBIYHUCIISATH KOJMYECTBO, 00BbEM HITM MaCCy BEIIECTBA 110 KOJUYECTBY, 00bEMyY, Macce pe-
areHTOB WIX IIPOJYKTOB PEAKIUY;

XapaKkTepru30BaTh (PU3MUYECKHE U XUMUUECKHE CBOMCTBA MPOCTHIX BEMIECTB: KUCIOPOJIA U
BOAOPOJA;

NOJy4aTh, COOMPaTh KMCIOPOA U BOJIOPO/I;

pacIio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOIOPOL;
PacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI MOHATUH «TETIOBOH 3((EKT peakiiumy, «MOJSPHBIA 00BEM»;
XapakTepu3oBaTh (pU3nUecKre U XUMHUYECKUE CBOMCTBA BOJBI;

PacKpbIBaTh CMBICI IIOHATUS «PaCTBOP»;

BBIYHCIIATh MACCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpraHUye-
CKHX BEILECTB: OKCUAOB, KUCIIOT, OCHOBaHUI1, COJIEH;

ONPENEATh NPUHAIICKHOCTh BEIECTB K OIIPEACIIEHHOMY KJIacCy COEAMHEHUN;
COCTaBJIATh (POPMYJIBI HEOPTaHUUECKUX COETMHEHUN N3yUeHHBIX KJIacCOB;

IIPOBOAMTD OIIBITHI, NOATBEPKIAAOIINE XMMUUECKHE CBOMCTBA U3yUEHHBIX KJIACCOB HE-
OpPraHMYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM ITYyTEM PAaCTBOPBI KMCIIOT U IIEJI0UYEH M0 U3MEHEHUIO OKPACKHU
MHAMKATOPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEX/y KJIacCaMU HEOPraHUYECKUX COEANHEHU;
packpsiBaTh cMbici [leprnoanueckoro 3akona J[. 1. Menaeneena;

OOBSICHATH (PU3MUECKUI CMBICT AaTOMHOTO (IIOPSAKOBOT0) HOMEPa XMMUYECKOT'0 3JIe-
MEHTa, HOMEPOB TPYIIIBI U NTeproja B nepuoandeckout cucreme /1. 1. Menneneesa;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS! CTPOEHUS aTOMOB, CBOICTB JIEMEHTOB B TIpe-
JIeJIax MaJIbIX NEPUOAOB U TJIaBHBIX IOAIPYIIIL;

XapaKTepu30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOJOPOAA IO KaJlblKsl) Ha OCHOBE UX IO-
J0XeHus B nepuoauueckoii cucreme [[. . MenaeneeBa u 0coOEHHOCTEH CTpOSHUS UX
aTOMOB;

COCTABJISITh CXEMBI CTPOCHMS aTOMOB ITEPBBIX 20 3JIEMEHTOB MTEPUOINYECKON cHCTEMBI /1.
H. Menpaeneena;



pacKpbIBaTh CMBICI MOHATUN: «(XMMHUYECKAsI CBA3bY, (AIEKTPOOTPULIATEIBHOCTDY;
XapaKTCPHU30BaAThb 3aBUCUMOCTDb (1)I/ISI/I‘I€CKI/IX CBOMCTB BCIICCTB OT TUIIA KPUCTAJIIINYC-
CKOH PEIIETKY;

ONpCACIIATL BUI XUMHUYECKOM CBS3HU B HCOPTaHUYCCKUX COCAUHCHHUAX

n300pakaTh CXEMbl CTPOCHHS MOJIEKYJI BELIECTB, 00Pa30BaHHBIX Pa3HbIMU BHJIAMH XU-
MHUECKUX CBS3EH;

9 knacc
BbInycKHUK HAy4HMTCS:
PACKPBIBATH CMbICII IOHATUH «MOH, <KAaTHOH,«QHUOH»,«JIEKTPOIUTBI», «HEIIEKTPOIIH-
TBI»,«QJIEKTPOIUTUYECKAS AUCCOLUALUA», KOKHCINUTENbY,«CTENEHb OKHUCIIEe-
HUS», «BOCCTAHOBUTEIIb), KOKUCIIEHUE),«BOCCTAHOBIICHUE;
OIpeNeNATh CTENIEHb OKUCIIEHUS aTOMa JIEMEHTa B COEMHEHUM;
PACKpBIBATh CMBICII TEOPUHU HIIEKTPOIIMTHUECKON AUCCOLUALNM;
COCTABJIAITh YPABHEHHMSI DJICKTPOJIMTUYECKON TUCCOLMALNN KUCIIOT, IEJI0YEH, COJIEH;
OOBSACHATH CYIIHOCTh IPOLECCA ANEKTPOIUTUYECKON TUCCOLMALINN U PEAKIIMA HOHHOTO
oOMeHa;
COCTaBJIATh IIOJIHBIE U COKPAILIEHHbIE HOHHbIC YPaBHEHUs PeakLuii OOMeHa;
OIpesieNATh BO3MOXKHOCTb ITPOTEKAHMsI PEaKIMii HOHHOTO 0OMeHa;
MPUBOJIUTH PEAKLIHH, IOJTBEPKIAIOIIME KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEILIECTB;
OIpeNeNATh OKHCIUTEIb U BOCCTAHOBUTEIIb;
COCTaBJIATh YPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH;
Ha3bIBaTh q)aKTOpI)I, BJIMAIOIIKUEC Ha CKOPOCThb XUMHYECKOHN pCaKknuun;
KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUEC pCaKIU 110 PA3JIMYHBIM IIPpHU3HAKAM;
XapaKTepu30BaTh B3aWMOCBA3b MEXKJy COCTAaBOM, CTPOCHUEM M CBOMCTBaMHU HeMeTall-
JIOB;
IPOBOJUTH OIIBITHI 110 MOJYYEHHUIO, COOUPAHUIO U N3YUYEHHIO XUMHUECKUX CBOMCTB Tra-
3000pa3HBIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa,
pacrio3HaBaTh ONIBITHBIM HYTéM F33006pa3HBIC BEHICCTBA: er'IeKI/ICJ'II)H\/'I ra3d 1 aMMHaK,
XapaKTEPHU30BaTh B3aAUMOCBA3b MCKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMH METaJIJIOB,
Ha3bIBaTh OPraHUYECKUE BELECTBA MO UX (hopMyse: MeTaH, 3TaH, 3TUIECH, METAaHOJ, ITa-
HOJI, TJIMIEPUH, YKCYCHasi KUCIIOTa, aMUHOYKCYCHAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA,
OJIEMHOBAsI KUCJIOTA, TJII0K03a;
OLICHMBATh BIIMSHUE XUMUYECKOTO 3arpsAZHEHUS OKPYXKAIOIIEH Cpelibl Ha OpraHu3M 4Ye-
JIOBEKA;
IpaMOTHO 00palaTbes ¢ BEIECTBAMU B TIOBCEIHEBHOM KHU3HM;
OMpCACIATE BOSMOXKXHOCTD ITPOTCKAHUA peaKuHﬁ HEKOTOPBIX HpG)ICTaBHTeHeﬁ opraHnu4e-
CKHX BEILECTB C KUCIOPOJIOM, BOAOPOJIOM, METAJIJIAMH, OCHOBAHUSIMH, TAJIOT€HAMH.

BhINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

BBIJIBUTATh ¥ TIPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bI O XUMHUYECKHUX CBOMCTBAX Be-
IIIECTB Ha OCHOBE X COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYMATh B XUMHUYECKHE pe-
aKIIMHU, O XapaKkTepe U MPOAYKTaX Pa3INYHBIX XUMUYECKUX PEaKIUi;

XapaKTEepPU30BaTh BEIIECTBA M0 COCTABY, CTPOCHUIO M CBOMCTBAM, yCTAHABIMBAIOT TPH-



YUHHO-CJIEICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;
COCTABJISATh MOJIEKYJISIPHBIE U ITOJIHbIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM
YpaBHEHUSIM;

IMPOTrHO3UPOBATH CIIOCOOHOCTE BCHICCTBA MMPOABJIATL OKUCIUTCIIBHBIC NI BOCCTAHOBU-
TEJIbHbIE CBOMCTBA C yUETOM CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, BXOASIIUX B €r0 COCTaB;
COCTABIISATh YPABHEHUS PEaKIUil, COOTBETCTBYIOIIUX MOCIIEI0BATEIBHOCTH IIPEBpaIle-
HUI HEOPraHWYECKUX BEUIECTB PA3IUYHBIX KIACCOB;

BBIIBUT'ATh U ITPOBECPATH SIKCIICPUMCHTAJILHO T'MITIOTC3bI O PC3YyJIbTaTax BO3I[€I>'ICTBI/I5I pas-
JUYHBIX (PAKTOPOB HA N3MEHEHHUE CKOPOCTH XUMHUYECKON PEeaKLny;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JUIsl SKOJIOTHYECKH I'PaMOTHOI'O TIOBEACHUS B
OKpY>KalolleH Cpelie;

UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHLIUH MIPH BBIIIOJIHEHUH NIPOEKTOB U
yueOHO-HCCIIeJ0BATENbCKUX 3a/1a4 110 U3YUYEHHUI0 CBOMCTB, CIOCOOOB MOJIy4YEHHs U pac-
II03HaBaHHA BCIIICCTB,

00BEKTUBHO OLICHUBATh MH(DOPMAIUIO O BEILIECTBAX M XMMUUYECKHUX IpOLIeccax;
KPUTHYECKH OTHOCHUTBHCS K TICEBJIOHAYYHON MH(POPMAIIUH, HEOOPOCOBECTHOM peKIaMe B
CpeAcTBax MaccoBOM HH(popMaLUH;

OCO3HAaBaTb 3HAYCHUEC TCOPETUICCKUX 3HAHUH 110 XUMUH JJIsA HpaKTI/I‘IeCKOf/’I JACATCIIBHO-
CTH YEJIOBEKa;

CO3aar0T MOACIIN U CXEMBI IJId PCIICHUA yT-I€6HI)IX 1 IMO3HaBaTCJIbHBIX 3a7a4, IOHUMAaTh

H606XOI[I/IMOCTB CO6J'IIOI[€HI/I$I npez[nncaHHﬁ, npeajaracMbiX B HHCTPYKIUAX 1O UCIIOJIb-
30BaHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U Ap.



4. Conepxanne yueOHOro npeamera Xumms
8 knacc

HayajbHble NOHATHA U 3aKOHbI XUMHH

Tema u BemectBa. CBOMCTBA BEIIECTB. DTAJIOHHbBIE (PU3MUECKHE CBOKWCTBA BemecTB. Ma-
TepHualibl U MaTepuanoBefeHue. Poib XUMHM B )KM3HH COBpPEeMEHHOro obmiectBa. OTHOIICHHE
obmrecTBa K XUMHUH: XeMornst 1 xeMohoowus.

Meroap! nzydenus xumuu. Habmonenne. DxcriepumenT. MonenupoBanue. Mozaenu mMa-
TepUaIbHbIC U 3HAKOBHIE WJIM CUMBOJIbHBIC.

lNa3bl. XKunkoctu. TBEpabie BemiecTBa. B3anMHbIE MEPEXObl MEXAY arperaTHbIMH CO-
CTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyONIMMaIivs) U JecyOnumarivsi, KOHACHCAIlUS M UCTIapeHue,
KPUCTAJUTU3ALIUS U TIJIaBJICHUE.

®uznueckue sBJIeHUs. YUCThIe BENIECTBA U CMECU. [ OMOr€HHBIE U FE€TEPOre€HHbIE CMECH.
Cwmecu razoobpasnble, xuakue u TBépbie. CrocoObl pa3ieseHUs] CMECel: MeperoHKa, uiu Ju-
CTWILISIUS, OTCTauBaHMEe, (PUIBTPOBAHME, KPUCTAUIM3ALMS WIM BBIapUBaHHe. XpomaTorpa-
¢us. [Ipumenenue 3TUX crnocoOoB B 1aOOPATOPHON MPAKTHKE, HA TPOU3BOJCTBE U B OBITY.

XUMUYECKUE 3JIEMEHTh. ATOMBI U MOJIEKYNbl. [IpocThie U CllOKHBIE BelllecTBa. AJUIO-
Tponusi Ha mpuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHUSI aTOMHO - MOJIEKYJIsipHOro yuenus. No-
HbI. BenecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

3HaKu (CHMBOJIBI) XUMUYECKHX dJIeMeHTOB. MH(popManus, KOTOPYIO HECYT 3HAKHA XUMH-
YECKHUX HJIEMEHTOB. DTHUMOJIOTHSI Ha3BaHMM HEKOTOPHIX XUMHUYECKHX 3JeMeHTOB. [lepuomanye-
ckas Tabnuia xumudeckux anemeHTo Jl. M. MenneneeBa: KOpOTKONEPUOAHBIN U IMHHOIIEPHU-
onHbIi BapuaHThl. [lepuoas! u rpynmnel. [aBHas v moOoYHas MOATPYIILI, Wik A- U b-rpymnimsl.
OtHOcuTenbHAs aTOMHAs Macca.

Xumuyeckue ¢opmynsl. Unaexcel u kodddunuentsl. OTHOCUTENbHAS MOJICKYJISIpHAS
Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B coenuHeHuu. Mudopmarius, KOTOpyro HECyT
XUMHUYECKHE (DOPMYIIBL.

BanentHocTh. CTpyKTypHBIE POpMYsIbl. XMMHUECKHE JIEMEHTHI C MOCTOSHHOM U mepe-
MEHHOM BaJICHTHOCTHIO. BBIBOA (hopmyiibl coerHeHus 10 BaieHTHOCTU. OnpeiesieHue BaJIeHT-
HOCTH XMMHUYECKOTo 3yieMeHTa 1o (opmyne BemecTBa. CocTaBieHHe Ha3BAaHUN COEIMHEHMIA,
COCTOAIIMX M3 ABYX XMMHUYECKHX 3JIEMEHTOB, MO BAaJEHTHOCTH. 3aKOH NOCTOSHCTBA COCTaBa
BEILECTB.

Xumuueckue peakuuu. PeareHTsl U NpoAayKThl peakuuu. [Ipu3Haky XMMUYECKHUX peak-
Ui, YCI0BHUS WX MPOTEKAHUS U MpeKpalieHus. Peakuuy ropeHus. IK30TepMUUECKUE U IHI0-
TEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHUSI MACChl BEIIECTB. XUMHUECKUEe ypaBHeHUs. COCTaBIICHHE XUMHUYE-
ckux ypaBHeHHH. NH}opMalins, KOTOpyro HECET XUMUUYECKOE YPaBHEHHUE.

Knaccudukanus XUMHUECKUX pEaKIUid MO COCTaBY M YHUCIY PEAareHTOB U MPOAYKTOB.
Tunel XUMUYECKUX peakiuii. Peakiiuu coenHeHus, pa3IoKeHus, 3amenieHust u oomena. Kara-
JU3aTOPBI U KaTalu3.

JAeMoHcTpanuu

*  Komrekuust MatepranoB U U31EIUI U3 HUX.

* Mogenu, ucnoib3yemMble Ha ypokax (GU3UKH, OMOJIOTHH U reorpaduu.

*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJIENIN HEKOTOPBIX XUMHUECKUX BEIIECTB.
* Mopgenu KpUCTAIUINYECKUX PEIIETOK.



* Cobupanue nmpubopa JUIs MOTYyYCHHUS Ta3a U MPOBEPKaA €ro Ha T€PMETUYHOCTb.
Bosronka cyxoro npfa, iiofa uian HadTanuHa.
ArperaTHbl€ COCTOSIHUSI BOJB.
Paznenenue qByX HECMEIINBAIOIIMXCS KUAKOCTEH € IOMOLIBIO IEIUTEIbHON BOPOHKH.
Juctumistop u ero padora.
YcranoBka A puiabTpoBaHus U €€ padboTa.
YcraHoBKa /1715 BeITapuBaHus U €€ padoTa.
Kouexmust 6bITOBBIX IPUOOPOB 711 PUIBTPOBAHUS BO3AYXA.
* Pazgenenue Kpacsiiero BemiecTsa GomMacrepa ¢ moMoIbo OyMakHOI XpomaTorpaduu.
Mojenu aquIoTPOIHBIX MOAU(DHUKAINN YIIIepoaa U Cephl.
ITony4yenue o30Ha.
Hoprpets 1. 4. Bepuenuyca u JI. YI. Menyeneesa.
KopoTkoneproanblii U IIMHHONIEPUOIHBIN BapraHThl [lepuoanyeckoii cucremsl J. . Men-
nieneeBa

KoHcTpyrnpoBanue mapocTepKHEBbIX MOJIETIEH MOJIEKYII.

Anmnapar Kunna.

Paznoxxenue Guxpomara aMMOHUS.

I'openue cepsl 1 MarHUEBOH JICHTBI.

[Toptpetst M. B. JlomonocoBa u A. JI. JIaByasbe.

OnBIThI, WJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACChI BEILIECTB.

['openue docdopa, pacTBOpeHHE MTPOAYKTa TOPSHUS B BOJIE M UCCIICAOBAHHE MTOTyYSCHHOTO
pacTBOpa JJAKMYCOM .

B3anmoneicTre CoNsTHOM KUCIOTHI C IMHKOM.

[Tonyuyenune ruapoxcuna meau(Il) u ero pasznoxeHue npu HarpeBaHUM.

JlabopaTopHbIe ONBITHI

N OGRWDNE

O3HakoMJIEHHE ¢ KOJUIEKIIHEeN 1a00paTOpHOM MOCYAbI.

ITpoBepka npubopa AJis MOJyuYEHUs Ta30B Ha TEPMETHYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaJIaMH, 00pa3yIOLUIMMH TPAHMUT.

[TpuroTtoBneHNe reTepOreHHO CMeCH MOPOILKOB CEPHI U JKeJIe3a U UX pa3/IeeHHeE.
B3aumonelicTBue pacTBOpOB XJIOPUJOB U MOJIUJIOB Kalls C paCTBOPOM HHUTpaTa cepedpa.
[Tonyuenue rugpokcuna menu(ll) u ero B3aumosielicTBue ¢ cepHON KMCIOTOM.
BzaumopeiicTBre pacTBopa Colbl ¢ KUCIOTOM.

[IpoBepka 3aKoHA COXpaHEHHUS MAacChl BEIIECTB HA MPUMEPE B3aUMOICUCTBUS MIENOYU U KHUC-

JIOTHI.

9.

[TpoBepka 3akoHa COXpaHEHUsI MACChl BEIIECTB HA MPUMEPE B3aUMOJCHCTBUS MIETOUU U

conu xenesa (III).

10. Pasnoxenune nepokcuaa BOZOpoIa ¢ MOMOIIBIO okcuaa Mapranna (IV).

11. 3amemenue xene3oM MeaH B MEJHOM KYIIOPOCE.

IIpakTyeckune padoTnl

1. 3nakomcTBO ¢ 1abopaTtopHbIM 0b60opymoBanueM. [IpaBuina TexHUKH O6€30MaCHOCTU MPU pado-
Te B KabuHeTe xumMuu. HekoTopsie BUIbI paboT.

2.AHann3 IOYBHI

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUYECCKUX BEIIECTB. KoauuyecTBeHHBbIE OTHOIIEHUS B



XUMUH

CocraB Bo3ayxa. [lonstue 06 00bEMHON 10716 KOMIIOHEHTA IMPUPOAHOM ra30Boil cmMecH —
BO3ayXa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOM CMecH 1O ero 00beMHOM J0J1e M HA00OPOT.

Kucnopon. O3on. [Tonyuenue kucnopona. Codupanuie U paco3HaBaHUE KUCIOPoAa. XUMHU-
YECKHUE CBOMCTBA KUCIIOPOJa: B3aUMOJCHCTBIE C METAJJIAaMU, HEMETAJIJIaMHU U CIIOKHBIMU BelIle-
ctBamu. [Ipumenenne kucnoponaa. KpyroBopot kuciopo/ia B mpupo/ie.

Oxkcupnpl. O6pa3oBanue Ha3BaHUI OKcHIIOB 1O ux (¢opmynaM. CocTtaBieHue Gopmysa OKCH-
JIOB 110 UX Ha3BaHUsM. [IpeacTaBuTeny OKCUA0B: BOJIAa U YIJIEKUCIBIN ra3, HerainéHas U3BeCTb.

Bonopoa B mpupone. @uznueckue U XMMHUYECKHE CBOWCTBA BOJOPOJIA, €r0 IMOJYYEHUE U
MIpUMEHEHUE.

Kucnotsl, ux coctaB u kinaccupukanus. Muaukatopsr. Tabnumna pactBopumoctu. ConstHas 1
cepHasi KUCIIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux cocrtaB 1 Ha3BaHus. PacTtBopumocTs cosnell B Boje. IpencraBurenu coneil: Xaopua
HaTpusl, KapOoHAT HaTpus, hocdaT KaTbIHs.

ITocTostnnas ABoranpo. KonuuectBo Bemectsa. Monb. MonsipHast macca. KpaTHbie enuHu-
bl U3MEPEHUS KOJIMYECTBA BEIIECTBA — MWJLIMMOJb U KHJIOMOJIb, MUJUIUMOJISIPHAS. U KUIJIOMO-
JsipHasi MaccChl BEIIECTBA.

Pacuérel ¢ ucnonb3oBaHWEeM MOHSATHUN «KOJUYECTBO BEIECTBA», «MOJSIPHAS Maccay, «I10-
CTOsIHHas1 ABOraapo».

3akoH ABoranpo. MosipHblii 006EM Ta3000pa3HbIX BemecTB. OTHOCUTENIbHAS TIOTHOCTD
OJHOTO ra3a Mo JIPyromMy.

KpaTHble enuHUIIBI U3MEPEHUS] — MIJUTUMOJISIPHBIN U KUJIOMOJISIPHBIN 00BeMBI Ta3000pas-
HBIX BEILIECTB.

PacuéTpl ¢ MCOAB30BaHUEM MOHATUNA «KOJMYECTBO BEILIECTBA», «MOJSPHAs Maccay, «Mo-
JISIPHBIN 00BEM ra30B», «IOCTOSIHHAsT ABOTaIpO».

PacuéTpl ¢ MCOAB30BAaHUEM IMOHATUN «KOJMYECTBO BEILIECTBA», «MOJSPHAS Macca», «Mo-
JISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopot Boasl B npupoae. Puznueckue U XMMHUYECKHUE CBOMCTBA BOJIBI:
B3aMMO/JICUCTBUE C OKCUIAMU.

OcHoBaHusl, X cocTaB. PacTBOpUMOCTh OCHOBaHMI B Bojie. VI3MeHeHNEe OKpacKu MHANKA-
TOPOB B 1IET0YHOM cpene. [IpeacraBuTeny menoden: rupOKCUIAbl HATPUS, Kaaus U KaJbLUA.

PactBoputens u pacrBopéHHOe BemiecTBo. PactBopsl. PactBopenue. ['mapatel. MaccoBas
JI0JIsI PaCTBOPEHHOIO BEIIECTBA. Pacy€Thl, CBA3aHHBIE C MCIOJIb30BAHUEM MOHITHUS «MaccoBas
JIOJISI PACTBOPEHHOTO BEUIECTBAY.

JleMoOHCTpaLuu

* OmnpeneneHune coaepkaHusi KUCIOPOJa B BO3IyXe.

* [lonyuyeHue KuCIOpOJa pa3I0KEHUEM IIEPMaHraHaTa Kajlus U epoKcuaa
BOZIOpPOAA.

* CobOupaHue METOJIOM BBHITECHEHUS BO3/IyXa U BOJIBL.

* Pacno3naBanue Kucioposa.

* T'openue mMaruaus, xeinesa, yris, cepsl U pochopa B KUCIOPOE.

*  Komnekuus OKCHUAOB.

* [lomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

* ['opeHue Bomopoaa.

* BsaumogaeiictBue Bogoposaa ¢ okcuaom meau(ll).



*  Kounnekuuss MUHEPAIbHBIX KUCIOT.

* IlpaBuio pa3zbaBiieHUs cepOil KUCIOTHI.

*  Kosekuus cosnen.

* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.

* HexoTopbie MeTaNLJIbl, HEMETAJUJIBI U COSIMHEHUS] KOJIMYECTBOM BelllecTBa B 1 MOJIb.

* Mopuens MOJISIPHOTO 00BhEMA ra3000pa3HBIX BEIIECTB.
JlaGopaTopHble ONBITHI
12.TTomyTHEHHE U3BECTKOBOM BOJIbI MPU MPOMYCKAHUU YTIIEKUCIIOTO rasa.
13.TTony4yenuie BOAOPOa B3aUMOACHCTBUEM [IUHKA U COJISTHOM KHCIIOTHI.
14 Pacnio3HaBaHue KUCIOT UHAUKATOPAMH.
15.13meHenne OKpacku HHAMKATOPOB B ILIETIOUHOM Cpeie.
16.03HakomIIeHHE C TIpenaparaMy JOMAITHEH WU MIKOJBHOW alTedKd — PacTBOPAMH IEPOK-
cujia BOAOPOIa, CHUPTOBOM HACTOMKM MOJa U HAIIATBIPHOTO CIIUPTA.
IpakTnyeckne padoThl
1. Tlony4enue, cobupanue U pacro3HaBaHUE KUCIOPOIA.
2. Tlonyuenwue, coOMpaHue U paclo3HaBaHKUE BOIOPOIA.
3. TIpurorosieHue pacTBOPOB COJIEH C X 3aJaHHON MacCOBOM J0JIEM.

OCHOBHBIE KJIACChI HEOPraHUYECKUX COeUHEHUH
O06o0meHne cBeIeHui 00 OKCHAaX, UX KiacCupUKaIMU, Ha3BaHUIX U cBOMCTBaX. CIoCcOOBI

MOJIYYEHHUS] OKCUIOB.

OcHoBanusl, ux kiaccuuKkanus, Ha3BaHUs U CBOWCTBA. B3anMopeiicTBue ¢ KUCIOTaMH,
KHCJIOTHBIMH OKCHJIaMU U COJIIMH. Pa3iioKeHHe HepacTBOPUMBIX OCHOBaHUU. CIocoObI TOMy-
YEHHS] OCHOBaHHMIA.

Kucnotsl, ux knaccudukanus u HazBanus. OOme XMMHYECKUE CBOMCTBA KUCIOT. B3a-
UMOJICHCTBUE KUCIOT C METaUIaMU. DJEKTPOXUMHYECKUHN psll HANPsHDKEHUH MeTaiioB. B3au-
MOJICMCTBHE KHCIIOT C OKCHAAMHU MeTaioB.B3anMoaeiicTBHEe KUCIOT C OCHOBAHHMSIMU — pPeaK-
LUs HeUTpanu3auu. BzanmonecTerue KuciorT ¢ coysimu. |

Counn, ux kiaccudukanus u cBoiicTa. Bzaumoneiictsue coneit ¢ MetaiiamMu, 0coOeH-
HOCTH dTHX peakiui. B3anmonencTBre conen ¢ ConsIMH.

['eneTnyeckue psiibpl MeTalIa U HeMeTasuia. ['eHeTnyeckas CBsI3b MEXKy Kilaccamu He-
OpTraHUYECKHUX BEIIECTB.

JlabopaTropHblie ONBITHI

17.B3anmoielicTBiE OKCHIA KAIBIUS C BOIOH.
18.ITomyTHEHUE U3BECTKOBOM BOJIBI.

19.Peakius HeUTpaIU3aluu.

20.ITonryuenue runpokcuaa menu (1) u ero B3aumoielicTBre ¢ KUCIOTOM.
21.Paznoxenue ruapokcuaa meau (1) mpu HarpeBanum.
22.B3auMoeicTBHE KHCIOT C METAIIJIAMH.
23.B3anmoeiicTBre KUCIOT C COSIMH.
24.0O3HaKOMIIEHHE C KOJUIEKIIUEN COJIei.
25.BzanmoneiictBue cynbdara meau(I1) ¢ xemne3om.
26.B3anmoeiicTBre CONEH ¢ COIISIMU.

27.I'eneTndeckast CBsI3b Ha MPUMEPE COSTUHEHUN MEJIH.
IIpakT4yeckune padoTnl

4. PenieHne SKCIIEPUMEHTAIIBHBIX 3a/1a4.



Iepuoauyeckuii 3akoH u Ilepuoanyeckasi cucreMa XMMHYECKUX 3JIEMEHTOB
. 1. MenaeJieeBa U CTPOEHHE aTOMa
EcTtecTBeHHbIE CEMENCTBA XUMUYECKHUX AJIEMEHTOB: IICJIOYHBIE U IIEJIOYHO3EMEIbHBIE Me-
TaJJIbl, TaJOTeHbl, HHEPTHbIE (Onaropoansie) ra3el. AMdoTepHOCTh. AM(OTEpHBIE OKCHABI U
ruapokcubl. KoMIieKkCcHbIE COMu.

Ortkpeitue . . MenaeneesbiM [leproanueckoro 3akoHa u co3aanue um Ilepuoauye-
CKOM CHCTEMBI XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3J1eMeHTOB. OCHOBHBIE CBEACHHS O
CTPOCHHUH aTOMOB. JloKa3aTrenbCTBa CIIOKHOCTH cTpoeHwms atoMoB. OnbiTel Pesepdopna. [Tnane-
TapHas MOJIEJIb CTPOCHHS aTOMa.

CocraB aTOMHBIX sJIep: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHASL aTOMHAasi Macca. Bzaumo-
CBSI3b MOHATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTPOCHHE SJIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3Jie-
MeHTOB NeNe 1-20. [ToHsiTue 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuii cmbici cuMBoOJIUKK [lepuoandeckoit cuctembl. CoBpeMeHHast
dopmynupoBka [leprnoaudeckoro 3akoHa. MI3MeHEeHUsI CBOMCTB 3JIEMEHTOB B NIEPUOAAX U TPYII-
nax, Kak ()yHKIIMSI CTPOCHUS 3JEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa JIeMeHTa-MeTajljla U 3JIEMEHTa-HeMeTallla o uX noJioxkeHuto B [lepu-
OJIMUECKON cUcTeMe XUuMHuYeckux ajieMeHToB 1. 1. Menpeneera.

JleMoOHCTpaL U
*  Paznuunbie POpMBI TAOIUI] IEPUOTUYECKON CHCTEMBI.
*  Mogaenuposanue noctpoenus Ilepunoanueckon cucremsl /. 1. Menneneesa.
* Mopaenu aTOMOB XUMUYECKUX 3JIEMEHTOB.
* Mogenu aTOMOB 3JIeMEHTOB 1—3-T0 MeproI0B
JlabopaTopHble ONBITHI.
28.ITomryuenue am(pOTEPHOTO THAPOKCHIA U UCCIIEIOBAHNE €TO CBOMCTB.

XumMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

Honnast xumudeckast cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METaJIOB M HEMETaJIOB.
Cxembl 00pa3oBaHusi MOHHOM CBsI3M [Isi OMHApHBIX coeAMHEHUN. MoHHBIE KpHCTalIndecKue
peméTku U (HU3NYECKHUEe CBOMCTBA BEHIECTB C 3TUM THIOM peméTok. [loustue o ¢hopmynbHOM
€JIMHULIE BEIECTBA.

KoBaneHntHas xumuueckasi CBsi3b. DJIEKTPOHHbBIE U CTPYKTYpHbIE (popmynbl. KoBaneHT-
Hasl HemoJsipHas cBsi3b. CxeMbl 00pa30BaHMs KOBAJIEHTHOW CBSI3U /JIsi OMHAPHBIX COEAMHEHUH.
MonekynspHble 1 aTOMHbIE KPUCTAJUIMYECKUE PELIETKH, U CBOKWCTBA BEIIECTB C 3TUM THUIIOM
PELIETOK.

DIEKTPOOTPULIATENLHOCTh. Psi anekTpooTpuniarensHocT. KoBalieHTHas mosisipHas Xu-
Mudeckas cBsi3b. Jlumons. Cxembl 00pa3oBaHusl KOBAJCHTHON MONSPHON CBS3M Ml OMHAPHBIX
COeMHEHUN. MOJNEKyIsIpHbIE U aTOMHbBIE KPUCTAJUIMYECKHE PELIETKH, CBOMCTBA BELIECTB C
9TUM TUIIOM PEIIETOK.

Merammueckass XMMUYECKasl CBSI3b M METAIUINYECKAs] KpUCTaIndecKast pemerka. CBou-
CTBa BEUIECTB C 3TUM TUIIOM PEHIETOK. EnnHas npupoaa XMMUYECKUX CBS3EH.

Crenenb okucnenus. CpaBHeHHE CTETIEHU OKHCIEHUS U BajieHTHocTU. [IpaBuna pacuéra
CTEeTeHeH OKUCIICHHS 110 PopMyTaM XUMUYECKUX COSTUHEHUH.



OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuyu. OnpeneneHue CTeNneHel OKUCICHUs U
AIIEMEHTOB, OOPa3yIOIIMX BEIIECTBA Pa3HBIX KIACCOB. Peakiuu MOHHOTO OOMEHa M OKHCIIH-
TEJIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKHUCICHUE M BOCCTa-
HoBjeHUE. COCTaBJI€HUE YPAaBHEHHMM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUA METOAOM
AJIEKTPOHHOTO OallaHca.

JdemMoHCcTpauMu

* Buzeo ¢pparmenTsl U ciaiinpl «MloHHAsS XUMUAYECKas CBS3b ».
* KoJuiekius BEMEeCTB ¢ HOHHOW XUMUYECKOU CBS3BIO.
*  Mopenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.
* BugeodparmenTsl u cnaiiibl «KoBajgeHTHAsS XUMUYECKask CBS3bY.
e KoJuiekius BemeCcTB MOJEKYIIPHOrO U aTOMHOTO CTPOEHUS.
*  Mogenu MOJIEKYISPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  BuneodparmenTsl u cnaiiasl «MeTtammndyeckas XMuMUYecKas CBSI3bY.
e  Komnekuus «MeTtaibl U CIIaBbI».
* BsauMojeiicTBHE IIUHKA C CEPOM, COITHON KUCI0TOM, XmopuaoM meau (11).
* T'opeHue maruums.
* BzaumojencTBHE XJIOPHOW U CEPOBOJIOPOHON BOBI.
JlabopaTopHblie ONBITHI
29.M3roToBJICHHE MOJICIH, WJLUTFOCTPUPYIOIICH CBONCTBA METAJUTMUECKOH CBS3U

9 knacc
IHoBTOpEeHue u 00001MIeHHe CBeIeHUIT 10 Kypcy 8 Kiacca
bunapusie coequnenus. OKcuabl coneodpasyrolue u Heconeoodpasytomue. ['uapokcu-
JIbI: OCHOBaHMsI, aM(poTepHbIe, KUCI0Thl. CpeaHue, KUCIIbIe, OCHOBHBIC COJIH.
O0600611eHre CBeACHNI 0 XUMUYECKUX peakiusax. Kinaccudukaiys XuMHIECKUX peak-
AN TI0 Pa3JIMYHBIM OCHOBAHMSM: COCTABY U YUCITY PEarupyronmx 1 00pa3yroInxcs BEIIeCTB,
TerioBoMy 3¢ (deKTy, HanpaBICHHUIO, U3MEHEHHIO CTETIEHEH OKHUCIIEHUS JIEMEHTOB, 00pa3yto-
IIUX pearupyrolre BemecTna, (ha3e, CIoIb30BaHUIO KaTaIu3aTopa.
[ToHsITHE O CKOPOCTH XMMUYECKOUN peakiiuu. PaKTOphl, BIUSIONIME HA CKOPOCTh XUMU-
YECKUX PEAKIU: MIPUPOJa PEarnpyroInX BEeIIeCTB, UX KOHLIEHTpalus, TEMIEpaTypa, IIomaib
CONPUKOCHOBEHUS, HANMUYKE KaTtanu3aTopa. Karamus.
JleMoHCTpanuu
¢ (O3HaKOMJICHME C KOJUIEKIIUIMU METAJJI0B U HEMETAJJIOB.
¢ (O3HaKOMJICHME C KOJUIEKIIUIMU OKCHJIOB, KHCIIOT M COJIEH.
* 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT MPUPO/IbI PEarupyrOIINX BEIIEeCTB.
* 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN PEAKIIMN OT KOHIICHTPAIIMH PEarupyromux Be-
IIECTB.
* 3aBHCUMOCTbH CKOPOCTH XUMHUYECKOW PEAKIUU OT TIJIOIIAIN
CONMPUKOCHOBEHUS PEArUPYIOIINX BEIIECTB («KUTISIINI CIION»).
* 3aBHUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATyphl PEarupyronuux BEIISCTB.
JlabopaTopHbIe ONBITHI
1. B3aumoseiicTBre aMMuaKa u XJIOPOBOJIOPOAA.

2. Peakuus HeHTpaIu3aluM.



3. HabGmonenue TemnoBoro >Gdexra peakunuy HeHTpaan3alyy.

4. BzaumogeiicTBue cepHOM KUCIOTHI ¢ okcuaoM meau (I1).

5. PasjioxkeHue MeEpOKCUIa BOJOPOIA C MOMOLILIO KaTaaassl KapTodes

6. 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIUK OT HPUPOIBI PEATUPYIONIMX BELUIECTB HA
puMepe B3auMOJICHCTBUS PACTBOPOB THOCYIIb(aTa HaTpHs U Xjopua 6apusi, Tuocynsdara
HATPUS U COJITHOM KUCIIOTHI.

7. 3aBHCHMOCTbH CKOPOCTH XUMHUUYECKON PEAKIIUM OT HPUPOJIBI METAILIOB TIPU UX B3aUMO-
JIEUCTBUU C COJISIHOM KUCIOTOM.

8. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT HPHPOBI KUCIOT IIPH B3aMMOICHCTBHU
UX C KEJIE30M.

9. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKLIUH OT TEMIIEPATYPHIL.

10.3aBUCHMOCTD CKOPOCTH XUMHUYECKOHN PEaKIIMU OT KOHIICHTPAIUH.

11.3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pPEaKIMU OT IUIOUIaJN CONPUKOCHOBEHHUS pEearupyro-
IIUX BEIIECTB.

12.3aBuCcUMOCTb CKOPOCTH XUMUYECKOM PEaKIIUU OT KaTanu3aTopa.

XuMHYECKHE PeaKIMH B PACTBOPAX JIEKTPOJIUTOB

[TonsiTHe 00 AIEKTPOJUTUYECKON JTUCCOLMALNUUA. DICKTPOJIUTHI U HEIEKTPOJIUTHL. Me-
XaHU3M JIUCCOLMAIMU DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBsi3U. CTENEeHb AJIEKTPOIUTH-
yeckoi aucconuarui. CUIbHBIE U CIIA0bIC SJIEKTPOJIUTHI.

OCHOBHBIC TOJIOKCHHSI TCOPHH DJIEKTPOJIUTHYSCKON muccormanuu. Kiaccuduxamms
MOHOB U WX CBOMCTBA. KHCIOTHI, OCHOBaHUS M COJIM KaK AJIEKTPOJuThl. VX kinaccudukanus u
JUCCOITHAITHSL.

OO0mme XMMUYECKHEe CBOKMCTBA KUCJIOT: U3MEHEHHE OKPACKW WHIWKATOPOB, B3aMMO/ICH-
CTBUE C METAJJIaMH, OKCUJAMU U THAPOKCUAAMHU METAIOB U COJISAMU. MOJIEKYJIApHbIE U MOH-
HbI€ (TIOJTHBIC U COKpAIIEHHbBIC) YPABHEHUS PEaKIUH.

XUMUYECKUN CMBICI COKPAIEHHBIX YPABHEHUW. Y CIOBUS NPOTEKAHUSA PEAKLIHUN MEKIY dJIEK-
TPOJIMTAMHU JI0 KOHIIA. Psi1 akTUBHOCTH METAJIIOB.

OOmue XuMHYECKUEe CBOMCTBA IEI0Uei: B3aUMOACHCTBIE ¢ KUCIIOTAMU, OKCUJIAMU He-
MeTayioB, cosaMH. OOIIMe XMMUYECKHE CBOWCTBA HEPACTBOPHUMBIX OCHOBAaHUM: B3aMMOJEi-
CTBHE C KHCJIIOTAMH, PA3JI0KEHUE NP HATPEBAHUU.

OO0mure XMMHUYECKHUEe CBOMCTBA CPEIHUX COJICH: B3aUMOJACHCTBHE C KHCIOTAMH, IIENO-
YyaMH, COJISIMM U MeTajlaMH. B3anMoeCTBHE KUCIBIX CONCH CO IIeT0YaMHu.

['unponus, kak 0OMEHHOE B3aUMOJICHCTBUE coliel ¢ BOAOH. ['Mapoin3 colu CHIBHOTO
OCHOBaHUs U c1aboit kuciaoTel. ['uaponus conu cnadoro oCHOBaHUS M CHIbHOUM KuCIOTHL. [lka-
na pH.

CBolicTBa KUCIIOT, OCHOBaHUHM, OKCUIOB U COJIEH B CBETE€ TEOPHUM AJIEKTPOJUTHUECKON
JIACCOLIMAIMN U OKUCITUTEITbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

JdemoHcTpaumu.
* lcnbplTaHKe BEMECTB U UX PACTBOPOB HA AJIEKTPOIPOBOAHOCTD.
*  3aBHUCHMOCTb 3JEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIMH.
* JIBM)KEHHE OKPALIEHHBIX HOHOB B JIEKTPUYECKOM IIOJIE.
* OmnpeneneHue xapakTepa Cpeibl B pacCTBOPAX COJICH.
JlaGopaTopHbie ONbITHI.
13./Iucconmanus c1adbIX JIEKTPOJIUTOB HA IPUMEPE YKCYCHOU KHCITOTHI.



14 MI3meHeHne OKpPAcCKH WHIUKATOPOB B KUCIOTHOM cpeie.

15.Peaknus HeMTpanu3anuy pacTBopa MWENOYH pa3INdYHbIMU KUCIOTaMHU.
16.ITonyuenne ruapokcuna meau (11).u ero B3auMopaeiicTBre ¢ pa3InYHBIMUA KHCIOTAMHU.
17.B3aumoeiicTBre CHIIBHBIX KHCIO0T ¢ okcuaoMm meau (11).

18-20. B3zanmopenicTBUE KUCIOT C METAJIIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHune CTyqHsA KPEMHUEBOM KMCIIOTBI.

23. KauecTBeHHas peakiis Ha XJIOPUJL - MK CYJIb(aT-uOHbI

24. VizMeHeHne OKpacKy MHAMKATOPOB B LIEJIOYHON Cpee.

25. B3zauMoelicTBHE 1EI0UeH ¢ YIIEKUCIBIM IFa30M.

26. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUS.

27. Tonyuenue rugpoxcuna meau (1) u ero pasnoxenue.

28. BzaumoelicTBrE KapOOHATOB C KMCIOTAMHU.

29. Tlonyuenue rugpokcuna xenesa(lll).

30. BzaumopeiicTBre xene3a ¢ pactBopoM cyibhara meau (11)

IMpakTuyeckue padoTnl

1. CsoiicTBa KHCIOT, OCHOBAHMIA, OKCUJIOB U COJIEN B CBETE TEOPHHU DIEKTPOIUTHYE-
CKOM TMICCOIMALIMU U OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIHA

HemeTajuibl 4 MX coeJUHEHHSA

CrpoeHre aTOMOB HEMETAJUIOB U UX NoJiokeHue B Ilepnonnueckoil cucreme. Psan anekrpo-
oTpuuaTesbHOCTH. Kpucrannudeckue pemeéTky HeMETaIoB — MPOCTBIX BEMECTB. AJIOTPONUS
u e€¢ npuunHbl. Pusnyeckue cBoicTBa HeMeTau1o0B. O0IIKMe XMMUYECKHE CBOMCTBA HEMETAIITIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["asiorensl, CTpo€HUE UX aTOMOB U MOJEKyl. PU3NYECKUEe U XMMUYECKHE CBOMCTBA rajaore-
HOB. 3aKOHOMEPHOCTH U3MEHEHHMsI CBOICTB raJIOT€HOB B 3aBUCUMOCTHU OT MX mojoxkeHus B [le-
puonnyeckoil cucreme. HaxoxxieHue raloreHoB B NpUPOJE U UX MOJTydeHHe. 3HaUeHHE U MpH-
MEHEHHE TraJoreHoB.

["aoreHoBOOPO/IBI U COOTBETCTBYIOIME UM KHCIIOTHI: TUIABUKOBAs, COJIsIHAst, OpOMOBOIO-
ponHas, noposoaopoaHas. 'anmorenuasl. KauecTBeHHBIE peakiMy Ha rajioreHu-noHsl. [Ipume-
HEHME COEMHEHUI raJloreHoB U UX OMOJIOTHYecKas poJib.

O6mas xapakrepuctuka neMeHToB VIA-rpynmnel. Cepa B npupose u e€ noiaydenue. Aio-
TPOIHbIE MOAM(PUKALIUYU CEPBI U UX CBOMCTBA. XUMUYECKHE CBOMCTBA CEPbI U €€ IPUMEHEHHUE.

CepoBoJ0pOo/I: CTPOEHHE MOJIEKYJbI, (PU3NUECKHE U XUMHYECKHE CBOMCTBA, MOJyYEHHE U
3HaueHue. CepoBogopoaHas kuciota. Cynbpuasl U ux 3HadeHue. JIIoMuHOPOpPHI.

Oxkcup cepol (1V), cepnucras kucnota, cyabdursl. KauecTBeHHas peakius Ha cylb(ur-
HOH.

Oxcun cepol (VI), cepnas xucnora, cynbdarel. Kpucramnoruaparsl. KauecTBenHas peax-
1S Ha Cynb(aT-uoH.

CepHast KUCIIOTa - CHJIBHBIN A51eKTpoiuT. CBONCTBa pa30aBIEHHONW CEPHOM KHCIOTHI, Kak
TUIMYHOW KHMCJIOTHI: B3aMMOJICHCTBHE C METaJUIaMU, OCHOBHBIMH M aM(OTEpHBIMU OKCHJIAMH,
OCHOBaHUSMHU U aM(QOTEpPHBIMU THAPOKCHIaMH, colisiMu. KauecTBeHHas peakius Ha cynbdar-
HOH.



OO6mras xapakTepucTuka 31eMeHToB VA-Tpynmbl. A30T, CTPOCHHE aToMa U MOJIeKyibl. Du-
3MYECKHE U XMMHUYECKHE CBOMCTBA M IIPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OHosIorniecKas
pOJIb.

AMMHaK, CTpOGHUE MOJEKYJbl U (pu3nuecKkue CBOWCTBA. AMMHUAYHas BOJA, HAIIATHIPHBIN
CHHPT, THAPAT aMMHaKa. JIOHOPHO -aKIENTOPHBIA MEXaHU3M OOpa30BaHMs KaTUOHA aMMOHHSL.
BoccranoBurenbHble cBoiicTBa aMMuaka. Cosln aMMOHUS U UX npuMeHeHue. KauecTBeHHas pe-
aKLUs Ha KATUOH aMMOHMSL.

Oxcuzbl a30Ta: Hecojaeo0pasyrolye U KUCIOTHbIE. A30THCTast KUCIOTa U HUTPUTHL. A30T-
Hasl KMCJI0Ta, €€ MolydyeHue U cBoiictBa. Hutpartsl.

®ocdop, crpoenne atoma u amorponus. Pochunsl. Dochun. Oxcun docdopa(V) u op-
todochopnas kucinora. Pocharer. DocopHbie ynodpenus. MTHCEKTUITHIBI.

OO6mas xapakrepuctuka 3meMeHToB [V A-rpynnbsl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IIPO-
CTBIX BEILIECTB M COCAMHEHUI B 3aBUCHUMOCTH OT MOJIOXKEHHUs 371eMeHTOB B [lepuonnieckoii cu-
creMe. Yriepol. AIOTponHble MoIuUKauK: anMma3, rpapur. AMOp(QHBIA yriaepox U ero
copTa: ca)ka, akTUBHUPOBAHHBIA yrosb. AncopOuus. XuMuyeckue cBoicTBa yriepoaa. Kokco-
XMMHUYECKOE MPOU3BOJCTBO U €ro npoaykuus. Kapoumasl.

Oxcun yraepona(ll): crpoenume Mosekysbl, moJdydeHHe U ero cBoicTBa. OKcup
yraepoaa(lV): crpoeHue MoOJeKysbl, MOJIy4YeHHE U €ro CBOWCTBA. YrosibHasg kucinora. Conu
YTOJILHOW KUCIIOTHI: KapOOHATHI M THAPOKapOOHAThI. TexXHIUECKas ¥ MUIIEBasi COAa.

Heopranudeckne u opraHndeckre BemIecTBa. YTIEBOJOPOIbl. XMMHUYECKOE CTPOCHHE Op-
TaHWYECKHX BEILECTB, KaK MOPSAIOK COCTMHEHHUS aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

MertaH, 3TaH, Kak MpejAeibHbIE YIIEBOAOPOAbl. DTHIEH U alETUJICH, KaK HenpeiesbHble
(HeHacbIIIEHHbIE) YIIIeBo10pobl. ['openue yriaeBoaopooB. KauecTBeHHbIE peakliuu Ha HEIpe-
JIeNIbHBIE COE/IMHEHMS.

OTUIIOBBIN CIIUPT, €ro NOJy4YeHue, NpuMeHeHue u pusnonornyeckoe aercraue. TpéxaTom-
HbI cnupT raunepud. KauecTBeHHas peaklus Ha MHOIOAQTOMHbBIE CHUPTBI. YKCYCHas - Ipea-
CTaBHTEIb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiicrsa. Kpemuuii B mpupone. Cununuasl u cunad. Ok-
cua kpeMuuA(1Y). Kpemuueas kuciora u €€ coiu.

[Tpon3BoCTBO CTEKIIA M IeMeHTa. [IpoTyKIHst CHIIMKaTHOW TIPOMBIIIIJICHHOCTH: OTITHYEC]

OnTHueckoe BOJIOKHO.

Hemerannsl B npupone. dpakiyoHHasi meperoHka >KHAKOro BO3AyXa Kak Ccrocod moiyde-
HUS KUCJIOpOJia, a30Ta, aproHa. [lonydenue dpocdopa, kpemHus, xjopa, iHoga. DIeKTposn3 pac-
TBOPOB.

[Tony4yeHne cepHO KUCIIOTHI: CHIPhE, XUMHU3M, TEXHOJIOTHUYECKAs CXeMa, METOJI KUTISIIETO
CJI0s1, MPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U UpKyauuu. Oneym. [Ipon3BoacTBo ammuaxa:
CBIPBE, XUMHU3M, TEXHOJIOTUYECKAsK CXeMa.

JleMoOHCTpaLun

e Komnekus HeMeTaIoB.

e Mojenu KpUCTAIIMYECKUX PEIIETOK HEMETAJIJIOB: aTOMHBIE 1 MOJIEKYJISIPHBIE.

e (O30HATOp M NPUHLHUIIEI €10 PabOTHI.

e TopeHue HEMETaIOB - MPOCTHIX BEUIECTB: cephl, (hocdopa, TPeBECHOTO yIIIsl.

e OO0pa3Iibl raJIOTEHOB - IPOCTHIX BEIIECTB.

¢ BsaumopneiicTBHE raJOreHOB C METAJIJIAMHU.

e BritecHenue xiopa OpoMOM MM 0]1a U3 pacTBOPOB UX CoJIel



e Kosnekuus NpupoIHBIX COEAUHEHUH XJI0pa.

e BsanmoneincTeue cepsl ¢ METAIAMM.

e ['opeHue cepbl B KUCIOPOE

o Komnexus cynbGUAHBIX PYI.

e KauecTBeHnHas peakuus Ha Cylb(UI-UOH

e (OOecuBeuyrBaHUE OKPAIIECHHbBIX TKAHEN U I[BETOB CEPHUCTHIM a30M.

e BsanmoaeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.

e (OOyriMBaHUE OPraHUYECKUX BELIECTB KOHIIECHTPUPOBAHHOW CEPHOM KUCIOTOM.

e Jluarpamma «CocTaB BO3yXan».

e Buneobparmentsl u cnaiiapl «IItuabpu 6azapby».

e [lonyuyenue, coOupaHue U pacrio3HaBaHWE aMMHUAKa.

e Paznoxenune 6uxpomara aMMOHHSL.

e B3saumoneiicTBUE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI C MEJBIO.

e ['opeHue uyepHOro nopoxa

e Pa3jioKeHue HUTpATa KaJIusl U TOPEHHUE IPEBECHOTO YTrOJIbKA B HEM

e  OOpa3isl MPUPOAHBIX coenuHeHuH docdopa.

e Topenue pochopa Ha BO3yxe U B KUCIOPOJE.

e [Tlonyuyenue Genoro ¢ocdopa 1 UCIBITAHUE €TI0 CBOMCTB

o Komnekmus «O0pa3ibl IPUPOIHBIX COCTUHEHUH YTIIepoaa

e [loprper H. /I. 3enunckoro. Ilornomenne akTHBUPOBaHHBIM YIJIEM PACTBOPEHHBIX
BEILECTB WJIU I'a30B.

e  VYCTpOHCTBO NMPOTHUBOTA3a.

e Mogenu MOJIEKYJl METaHa, 3TaHa, STUJICHA U alleTUIICHA.

e BsaumopelicTBue 3TUIIEHa ¢ OPOMHOM BOJOW U pacTBOPOM IEpMaHIraHaTa Kajusl.

e OOmMe XuMHUIECKHE CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiusi HA MHOTOaTOMHbBIE CITUPTHI.

e Komnexus «O0pa3ibl IPUPOIHBIX COETUHEHUN KPEMHUSY.

e Komieknus cTekiia, KepaMuKH, [IEMEHTA U U3IEJIHNA U3 HUX.

e Kosnekuus npoayKIuu CUJIMKATHON POMBIIIEHHOCTH.

e BuneodpparmenTsl u cnaipl « Ipon3BOACTBO CTEKIIA U LIEMEHTAa.

e Komreknus «lIpupoansie coenMHEHUS HEMETAIUIOBY.

e Buneopparments! u crnaiiapl «@pakMOHHAs MEPETOHKA KHUJIKOTO BO3TyXa

e Buneodparments! u cnaiiasl «lloxydenue Bogoposa, KUCIOpoaa U raJIoreHOB HJIeK-
TPOJIUTHYECKUM CIIOCOOOM.

e Mogenu annapaToB I IPOU3BOICTBA CEPHOU KUCIIOTHI.

e Moenp KUIAIIETO CIIOS.

e Mopenb KOJIOHHBI CHHTE3a aMMHAKa.

e Buneodpparments! u cnaiiasl «I [pou3BoICTBO CEpHON KUCIOTHDY.

e BuneodparmenTs! u cnaiipl « [pon3BoACcTBO aMMuaKa.

e Komneknus «CpIpb€ ISl TONTYYEHNUS CEPHON KUCTIOTHI.

JlaGopaTopHbie ONBITHI
31. Pacnio3HaBaHuU€ rajJoreHuI-HOHOB.



32. KauecTBEeHHBIE pEaKIMH Ha CY/Ib(paT-HOHEL

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. XuMudecKkre CBOMCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
35. KayectBennsle peakiuu Ha Gocdar-uoH.

36. [TonyyeHue U CBOWCTBA YIOJILHON KUCIIOTHI.

37. KayecTBeHHas peakIius Ha KapOOHAT-HOH.

38. TMponyckanue yrieKUCIIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IpakTnyeckune padoThl

2. 3ydeHre CBOUCTB COJITHON KUCIIOTHI.

3. 3yueHue CBOWCTB CEPHOM KHCIIOTHL.

4. TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOWCTB.

5. IMonyueHue yriaekucsioro ra3a i M3y4eHue ero CBOUCTE.

MeTajsibl 1 BX COeAMHEHUSA

[Tonoxxenue meramioB B [leproanueckoit cucteMe xumuueckux sneMmenToB /. 1. Mennene-
€Ba, CTPOCHHME MX aTOMOB U KpHUCTaUIOB. MeTajuinueckas CBsI3b U METAJNIMYECKash KPUCTaJLIH-
yeckas pemérka. GU3nyeckre CBOMCTBA METAJUIOB: JIEKTPO- M TEINIONPOBOJIHOCTh, OTPAKAKO-
masi CloCOOHOCTh, MIIACTUYHOCTH. CIiIaBbl UEPHBIC U LIBETHBIC.
MerTannbl Kak BOCCTAaHOBUTENN. DJIEKTPOXUMHUUECKUN psij HanpsbkeHuil. Bzaumoneiicteue me-
TaJUIOB C HEMETAJIIaMU, OKCUAaMH, KUCJIOTaAMH, COJISIMU. AJTIOMUHOTEPMHUS.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHBIX METAJIIOB. 3aBUCUMOCTh (DU3HUYECKUX U XH-
MHUYECKHUX CBOWMCTB IIEJIOYHBIX METAJUIOB OT 3apsiioB sifep X aroMoB. OKCHUJIBI U THUAPOKCHUIbI
LIEJIOYHBIX METAJUIOB, UX IOJIyY€HHE, CBOMCTBA, MpUMEHEHHE. BaxkHelme coiu HIeNOYHBIX
METAJIJIOB, UX 3HAYCHUE B )KUBOW U HEKUBOUW MPUPO/JIC U B )KU3HU YETIOBEKA.
CtpoeHue aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMENIbHBIX METAUIOB. 3aBUCUMOCTh (hru3uye-
CKHX Y XMMHYECKUX CBOMCTB IETOYHO3EMENIbHBIX METAIIOB OT 3apsAJIOB sifep UX aToMoB. Ok-
CUJIBI M THAPOKCHUBI IIETOYHO3EMENbHBIX METAIOB, UX MOJIYyYE€HHE, CBOMCTBA U MPUMEHEHHUE.
Baxueiimme conu mEITOYHO - 3€MEJIbHBIX METAJJIOB, UX 3HAYEHHUE B MPUPOJAE U KU3HHU YETIOBE-
ka. KapOoHaTsl U TUIPOKapOOHATHI KaIbIH.
KéctkocTh BoABI: BpeMeHHass U mocTosiHHas. CrocoObl yCTpaHEHUsI BPEMEHHOW >KECTKOCTH.
CniocoObl ycTpaHeHus MOCTOSHHOM kEcTkocTu. MonuTtel. CoennHEHUsT allOMUHUS B MIPUPOJE.
XuMuyeckue cBOMCTBa amtoMuHus. OCOOCHHOCTH OKCHAA M THAPOKCHIA alFOMUHUS Kak aMQo-
TEPHBIX COeAMHEHUI. Baxkuelme conu anroMunust (XJI0pu, cynbdar).
OcobenHoctu cTpoeHust aToma xenesa. XKenezo B nmpupoje. Baxneitmue pyast xene3a. OKCuabl
u ruapokcuabl xeneza(ll) u xeneza(lll). Conu xeneza(ll) u xeneza(lll). Odnapyxxenue noHOB
KaTHOHOB JeJje3a B pacTBOpe. 3HAUCHHUE COSTMHEHUN Kenesa.
Koppo3zust xumudeckast ¥ 2JIEKTPOXUMUYECKasl. 3alIiuTa METAJIOB OT KOPPO3UU. MeTauibl B
npupojie: B CBOOOIHOM BUJE U B BUe coequHeHmit. [TonsaTre o meramunypruu. U€pHas u 1BeT-
Has Metayutyprus. [lupomeramnyprus, THaApOMETaLTyprus, JIeKTpoMeTautyprus. JloMmeHHbIi
nporiecc. [lepepaboTka uyryHa B cTajib. DIEKTPOIU3 PACILIABOB.
JleMoHCTpanun

* BsaumopeincTsue HaTPUs, TUTHS U KaJbLKS C BOLOM.
* T'openue HaTpus, MarHus U kKeje3a B KUCIOPOJE.

* Bcnblnika TEpPMUTHOM CMECH.



* BzaumojeiicTBuE CMECH TOPOIIKOB CEPbI U Keje3a, IIMHKA U CEPBI.
* BsaumojeiicTBUE aJIIOMHUHHS C KHCIIOTaMU, IIIeJI0YaMU U BOJIOM.
* BsaumopeicTBHe XKele3a U MEAH C XJIOPOM.
* BsaumoneicTBUE MEAU C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCJIOTOU
(pa36aByICHHOW U KOHIICHTPUPOBAHHOM ).
* Okpacka MIaMEeHH COSUHEHUSMH IIEJIOYHbBIX METAJIOB.
* Okpacka MmIaMeHH COSTUHEHUSAMH IIETOUYHO3EMENIbHBIX METAILIIOB .
* Tamenue u3BecTH BOJOM.
* [lomydeHue KECTKON BOJbI B3aUMOJAECHCTBUEM YIJIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOJOM.
*  VYcrpaHeHHe BpEMEHHON )KECTKOCTU KUTISTIYCHUEM U JOOABKOH COJIBI.
* VYcTpaHeHHe NOCTOSIHHOM KECTKOCTH 100AaBKOM COIBI.
* VIOHUTHI ¥ IPHUHIIUII UX JEUCTBUS (BUICOPPArMEHT).
*  Koutekuust npupOJHbIX COCIUHEHNUN ATTFOMUHMUSL.
*  BuaeodparmMeHTsI U cinaidibl «OKCHI ATFOMUHUS U €70 MOTUPUKALIAN.
* [lomy4uenue am(pOoTEpHOTO TUAPOKCHIA ATTFOMUHUS U UCCIICIOBAHNUE €TI0 CBOMCTB.
e Komneknus «XUMUYECKUE UCTOUHUKU TOKA».
* Pe3ynbTaThl JUIMTEIBHOIO S3KCIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAIBHBIX U3JEIHI B
3aBHCUMOCTH OT YCJIOBUH ITPOLECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs u cnaiasl «[ [pon3BOACTBO UyryHa U CTaIN.
*  BuneodparmenTs u cnaipl «3aenus u3 4yryHa u ctaim.
*  BuneodparmenTs u cnaiiapl «II[por3BoACTBO AIOMHHHUS.
JlabopaTropHble ONBITHI
39.B3aumopelicTBre xenesa ¢ pactBopoM cyiabdara meau(l1).
40.HOJ‘Iy‘{eHI/Ie HU3BECTKOBOM BOJBI U OIIBITHI C HEH.
41.Tlonyuenne ruapokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEaKIUK HA KATUOHBI JKeJIe3a
IIpakTuyeckue paéoTsl
6. IlomydeHue sKeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHSI.

1. Pemienue OKCIICPUMCHTAJIbHBIX 3a/4a4 I10 TEME «MeTtanab».

XuMus M OKpyKamoLas cpeaa
Crpoenue 3eMiH: po, MaHTHs, 3eMHast KOpa, UX XUMUYECKUi cocTaB. JIutocdepa n e€ xu-
Mudeckuil coctaB. Munepaisl. Pyasl. Ocanounsie nopozst. Ilone3nsie nckonaemsle. Xumuue-
CKHUH cocTaB rujipocdepbl. XUMUYECKHH cOCTaB aTMOC(EpHI.

VCTOUHNKM XMMUYECKOTO 3arpsi3HEHNs OKpy»Katolien cpeabl. [1odanbHble HKOJOTHYECKUe
po0JIeMbl YeIoBeYeCcTBa: MapHUKOBBIN (D (PEKT, KUCTOTHBIE 10%K/IH, O30HOBBIE ABIPBL. MeXTy-
HapOJIHOE COTPYAHUYECTBO B 00JIACTU OXPaHbl OKPY’KAIOIIEH Cpeabl OT XUMHUECKOTO 3arps3He-
HUS. «3€IIEHAsT XUMHUS.

JleMoOHCTpaL U
* Bugeodparments! u cnaiiapl «CtpoeHne 3eMiu U €€ XMMUYECKHI COCTaB.
* Komnekuus MUHEPAIOB U TOPHBIX MTOPOJ.

® KOJ'IJ'ICKI_II/ISI «P YAbI METAJIJIOBY.



*  BuzneodparmenTs! u cnaiinpl «l moGanbHbIe SKOJIOTHYECKHUE TPOOIEMbI YETOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. Vzyuenue rpaHura.

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy
CrtpoeHue aToMa B COOTBETCTBUU C MOJOXKEHUEM XUMHUYECKOI0 1eMeHTa B Ilepuoanue-
ckoil cucreme. CTpoeHue BelecTBa: XMMUYECKas CBA3b U KPUCTAIUIMUECKUE PEIIETKH. 3aBUCH-
MOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTaMH ITPOCTHIX BEIIECTB (METAJIJIOB, HEMETAJLIOB, O1aro-
POJHBIX I'a30B) OT MOJIOXKEHUs 31eMeHTOoB B [lepuonuueckoit cucteme. Tumnonorus Heopranuge-
CKHUX BELIECTB, JIeJIEHUE UX Ha KJacchl U rpynnsl. [IpeacraBuren.
[Tpu3Haku 1 ycIIOBHS IPOTEKAHUS XUMUUYECKUX peaklui. TUIIOI0rus XMMUYECKUX peaKIHii
110 PA3JIMYHBIM OCHOBaHMAM. Peakiiy nonHoro oomena. OKUCINTENbHO-BOCCTAHOBUTEIIbHBIC
pEaKLHU.
XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB. XapaKTepHble XMMUUECKHUE CBOICTBA cosieo0pa-
3YIOLIUX OKCUJIOB, TUAPOKCHIOB (OCHOBaHMM, KUCIOT U aM(pOTEPHBIX THIPOKCUIIOB), COJIEH.

TemaTnueckoe njannpopanme (8 Kiacc)

Ne ypokos Haspanwue pasjena, riaB KonnuecTBo yacos
Bcero 13 Hux (popmbI KOHTPOJIIS)
KOHTPOJIBHBIX | HPaKTHYECKUX pa-
pabor 60T
1 HayanpHble moHATHSA U 3a- 20 1 2

KOHBI XMMHH

2 BaxHeiime mpeacraBuTe- 18 1 3
JU HEOPraHMYCCKHX Be-
miectB.  KoimyecTBEHHEBIE
OTHOILIEHUS B XUMHUHU

3 OcHOBHBIE KJIACCBI HEOP- 10 1 1
TFaHUYECKUX COeMHEHUN

4 [lepuonuuecknii 3aKOH W 8 - -
[lepuognueckas cucrema
XUMHUUYECKHX 3JIeMeHTOB /]
M. MengaeneeBa u crpoe-

HHUE aToMa
5 Xumnueckast cBs3b. Oxuc- 9 1 -
JINTEJILHO-
BOCCTAaHOBUTENIbHBIE PEaK-
1895051
6 [ToBTOpeHue 3 1 -
Pezeps 2
UTOTO 70 5 6

IIpakTuyeckue padoTnl
IIpakTnyeckas padora Nel. «[IpaBmiia TeXHUKH 6€30MMacHOCTH MpU padoTe B KaOMHETEe XUMUU
[Tpuemsl oOpaieHus ¢ 1a60paTOpHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU IPHUOOPAMU».




IMpakTuyeckas padora Ne2 «AHaau3 MOYBBD)

IIpakTuyeckas padora Ne3 «[lomydueHne, coOnpaHue B paco3HaBaHUE KUCIOPOIay
IpakTuyeckas padora Ned «Ilonyuenue, coOnpanue M pacro3HaBaHUE BOJIOPOIA
IpakTnyeckas padora NeS5 «IIpurorosiienre pacTBOPOB COJIEH C UX 3aJaHHOW MacCcOBOM J0-
JIev»

IpakTnyeckas padora Ne6 «Penienre s3KCriepuMEeHTaIbHBIX 3a]1a4)»

KonTposabHbie padoThI
KonTpoasHnas padora Nel o teme «HadanbHble MOHATUA U 3aKOHBI XUMUM

Koutpoannas padora Ne2 teme: «BaxkHeuue npeicTaBUTENI HEOpraHuIeckux BeriecT. Konu-
YECTBEHHbIE OTHOIICHUS B XUMHI

KontpoabHnas padora Ne3 mo teme: «OCHOBHBIE KJIACChl HEOPTaHMYECKUX COSTUHEHUI
Kountpoasnas padora Nedrio remam: «I13 u [ICXD» u «Xumuueckas cesizb. OBP»

TI'opoBan MPOMEKYTOYHASA aTTECTAlUA

IIpumepHbIe HAIPABJICHHUS POEKTHOM AeATEJIbHOCTH 00y4YAKIIHUXCH.
['eorpadus XuMUYECKUX HA3BAHHI.

HcTopus OTKpPBITUS XUMUYECKUX IEMEHTOB.

BuTtamMuHBI ¥ UX POJIb B XKU3HEEATEILHOCTH YeJIOBEKa.
BiusiHue BUOB XUMUYECKOM CBSA3M Ha CBOIMCTBA BEIIECTB.
Bnusinue metrona 3aMopakuBaHMsI Ha KaUECTBO MUTHEBOM BOJIBL.
BnusiHue MUKpO31€MEHTOB Ha OpraHU3M PacTEHUH.

Bona, KoTopyro MbI IIbeM

Bo3znyx, KOTOpPBIM MBI JBIIIUM

3HaueHue pacTBOPOB JJIsi OMOJIOTUU U METULIMHBI.

KucnoTHble ocagku: UX IpUpoOAa U MOCIEACTBUS.

Coutb — 6€3 BUHBI BUHOBATA.

TemaTnueckoe njaannposanme (9 kiace)

Ne ypokos HasBanue paznena, rinas KosmuecTBo yacoB
Bcero W3 Hux (popMbl KOHTPOIIS)
KOHTPOJIBHBIX Pa- | MPaKTHYECKUX
6ot pabot
1 [ToBTOpeHne u 0000IICHHE 5 - -

CBEICHMI 1O Kypcy 8 Kiac-
ca. XMMHUYECKHE PeaKINu

2 XUMUYECKUE PEAKIIMU B pac- 10 1 1
TBOpax

3 Hemeramiel 1 MX coenuHe- 25 1 4
HUS

4 MeTamisl 1 BX COSTMHEHUS 17 1 2

5 XuMHsI ¥ OKpY’Karomias cpe- 2 - -
na

6 O0o001IeHe 3HAHUM IO XU- 9 1 -

MHH 32 KypC OCHOBHOM IIKO-
nel. Ilogroroska k OCHOB-
HOMY roCyJapCTBEHHOMY
sk3ameny (OI'9)




Peseps 2

Hroro 70 4 7

IMpakTnyeckune padoThl
IIpakTnyeckas padora Nel. «PemieHne sKkCliepUMEHTAIBHBIX 3a7a4d 10 TeMe «DJIEKTPOJIUTHYE-
CKasl JUCCOLMALUs»
IIpakTnyeckas padora Ne 2 «/3ydyeHne CBOMCTB CONSIHON KUCIOTHI»
IIpakTnyeckas padora Ne3 «3ydyeHue CBONCTB CEPHOI KUCIOTBI»
IpakTnyeckas padora Ned «[lonyyeHre aMmmuaka v U3y4eHHUE €ro CBOMCTB
IpakTnyeckas padora NeS «[lonydeHue yriieKucioro raza u u3y4eHHUe ero CBOMCTBY
IIpakTuyeckasi pa6ora Ne6 «llomydyeHne )KkeCTKOM BOJIBI M CTIOCOOBI €€ YCTPAHCHHS
IpakTnyeckas padora Ne7 «Penienue sKkcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «MeTabi»

KonTpoJsbHbie padoThl
KonTposbnas padora Nel 1o teme «XHMMHUYECKHE PEAKIIMU B PaCTBOPaX JIEKTPOJIUTOBY
Koutpoabsnas padora Ne2 no teme: «HemeTamibl 1 ©X COeAMHEHUS»
KonTpoasnas padora Ne 3 o teme «MeTtaibi»
I'onoBast mpomMeKyTOYHAS aTTeCTALMS

IIpumMepHbIe HAIPABJIEHHSI POEKTHOM JAeATeJIbHOCTH 00yYA0IIHXCSI.
Bpems B xumun. CKOPOCTh XUMHUYECKOW PEAKIIUU - OT YEro OHA 3aBUCHUT?

BnusiHue npoayKkToB KOPPO3MH Ha PACTUTENbHBIN U )KUBOTHBIN MUP BOJOEMA.
JKenes3o B Hamen Kxu3HHU.

3naere 11 Bbl, U3 4ero cocTouT KOopIyc Bauieil aBTOpy4Ku?

Hcnonp30BaHrne MUHEPATbHBIX YA0OOPEHUH.

Kanpuuil HICTOYHUK JKU3HHU, 30POBBS U KPACOTHI




5. KanenaapHo — remaTuyeckoe JIAHUPOBaHHME
Kanenoapno — memamuuecxkoe nnanupoeanue 8 knacc

Ne Ne
ypoKa | ypoka Tema ypoka [Ipume-
(Teme) YaHUe
HavanbHble NOHATHS | 3aK0HBI XuMun (204)

1 1 [Ipenmet xumuu. Poiab XuMHUM B KU3HU YEJIOBEKA. Broa.un
CTPYK.
no Th

2 2 MeTobl U3y4eHUs] XUMUHU.

3 3 ArperaTHbIE COCTOSIHHS BEIIECTB

4 4 IIpakTuyeckasi padora Nel. «[IpaBuna TeXHUKH 6€30MaCHOCTH MPH

pabote B kabunere xumun llpuemsl oOparienus ¢ 1abopaTopHbIM 000-
pyJOBaHMEM U HarpeBaTeIbHBIMU IPUOOpaAMI.

S) 5 duzndeckue SBICHHUS B XUMUAU

6 6 [MpakTnyeckas padora Ne2 «AHanu3 IOYBI»

7 7 ATOMHO- MOJIEKYJISIpHOCYIeHHE. XUMHUYCCKHUE IJIEMCHTBI

8 8 3HAKU XUMUYECKUXDIICMEHTOB.

9 9 Ilepuonuueckastabnuua xumuueckuxaiementos 1. M.Menneneena.

10 10 [ Xumuueckue GpopmyIbl

11 11 [ Xumuueckue Gopmysbl

12 12 |BaneHTHOCTH

13 13 |BaneHTHOCTH

14 14 | Xumwngeckue peakuun.[Ipu3Haky ¥ yCIOBUS X TPOTEKAHHUS.

15 15  |3akoH coxpaHEHUs MacChl BEIECTB. XUMUYCCKUE YPABHEHHUS
16 16 | Xumuyeckue ypaBHEHHUS
17 17 Tunel XuMHUYECKNX peakuuid. Peaknuu pa3nokeHus U COeAMHEHUS

18 18 Tunsl xumMuyeckux peakuuid. Peakium oOMeHa 1 3aMenieHusl.

19 19  [loropenwue u 0600meHE TeMbl «HauanbHbIC MOHATHS ¥ 3aKOHBI XH-
MU

20 20 [KonTpoubHas padora Nel o Teme «HavanbHbIe TOHSTHS M 3aKOHBI
XTMETFD)

BaskHellllIHe NMPeACTABUTEIH HEOPTAHUYECKHX BEIECTB.
KoanuecrBenHble oTHOMIeHUs1 B Xumuu (18 1)

21 1 Boznayx u ero cocras

22 2 Kucnopon

23 3 IIpakTnuyeckas padora Ne3 «[lonydyenue, coOupanue u pacro3HaBa-
HUE KHUCIOPOJIay

24 4 Oxcuabl

25 5 Bomopon

26 6 IIpakTnyeckas padora Ned «[lonydenue, coOupanue U pacro3HaBa-

HUE BOJIOPOIA»

27 7 Kucnotsr

28 8 Comn

29 9 KonuuecTBoBemiecTsa

30 10 Perrenue pacueTHBIX 3a1a4




31 11 MosnsipHbIii 00beMra3000pa3HbIX BEIICCTB

32 12 PacuéTrel 10 XMMUYECKUMYPAaBHEHHSIM
33 13 PacuéThl 10 XUMUYECKUMYPABHEHUSIM
34 14  Bopma. OcHoBaHus
35 15 PactBopbl. MaccoBast 10J1spacTBOPEHHOTO BEIIIECTBA
36 16 IpakTuueckas padora NeS «[IpuroTosieHue pacTBOPOB COJIEH C UX 3a-
IAHHOU MacCOBOH HOJIEH»
37 17 O06001eHre 1 cucTeMaTH3aIMs 3HAHUK 110 TeMe: «BakHelue rpeacra-
BUTEJIH HEOPraHMYECKHX BelecTB. KolmdecTBeHHbIe OTHOLICHHS B XU-
MU
38 18 KonTpoabsnas padora Ne2 teme: «BakHelIue npeIcTaBuTeIn Heopra-

HHUYCCKHX BCIICCTB. KonndecTBeHHBIE OTHOIICHHS B XUMUM)

OCHOBHBIE KJIACChI HEOPranudeckKux coequnenuii (10 u)

39 1 Oxcuapl:KIaccupuKanys 1 XMMUYECKHE CBOMCTBA

40 2 OcHoBaHUsA:KJIaCCU(PUKALIUST UXUMUYIECKHE CBOWCTBA

41 3 Kucnorsl. Knaccudukanus kucaor

42 4 XUMUYECKUE CBOWCTBA KUCIOT

43 5 Comu. Knaccudukanus coneit

44 6 XUMHYECKHE CBOMCTBA coei

45 7 I'eneTHuecKast CBS3b MEXKIY KIacCaMH HEOPTaHUUECKUX BEILECTB

46 8 IIpakTuyeckas padora Ne6 «PemeHue SKCIIEpUMEHTAIIBHBIX 33249

47 9 O600mieHne U cUCcTeMaTH3aIMs 3HaHM 110 Teme: «OCHOBHBIE KJIACCHI He-
OpraHUYEeCKUX COCTUHEHUN»

48 10 Kourpoannas padora Ne3 no teme: «OCHOBHBIE KJIacChl HEOpraHUYe-

CKHX CO@HHHCHHﬁ))

Iepuoauuecknii 3axon u [lepuoanyeckas cucrema Xumudeckux 3jieMeHToB /[. . MenaeiieeBa u
cTpoenue aroma (8 1)

49 1 EcTecTBeHHBIC CeMEHCTBaXUMUYECKUX 2JIEMEHTOB. AM(OTEPHOCTD

50 2 Otkpritre/l. 1. Menneneebimllepnoandyeckoro3akona

51 3 OCHOBHBIE CBEJICHUS O CTPOCHHH aTOMOB.

52 4 CrtpoeHue 3JeKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX DJIEMEHTOB

53 5 [Meproanueckuii 3akon/l. V1. MeHneneeBa u cTpoeHne aTomMa

54 6 XapakTepucTuKa XMMHYECKOTO JIEMEHTa- METaJlIa HA OCHOBAHHH €r0 T10-
noxeHus B [lepuonndeckoii cucteme

55 7 XapakTeprucTHKa XUMUYECKOTO JIeMEHTa- HeMeTajljla Ha OCHOBaHHUHU €TI0
noJio’keHus B llepuonnueckoii cucreme

56 8 3nauenue [lepuonnueckoro 3akoHa u Ileprnonnueckoit cucTeMbl XUMH-
yeckux asemenToB . V1. MeHneneesa

Xumuyeckasi cBsizb. OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (9 u)

57 1 Wonnast XumMu4ueckast CBSI3b

58 2 KoBajieHTHas XUMHYECKas CBA3b

59 3 KoBasnieHTHas moJIsipHast XUMUYECKas CBSI3b

60 4 Mertamnueckas XUMHUYECKas CBS3b

61 5 CreneHb OKHCIICHUS

62 6 OKHCIUTENbHO- BOCCTAHOBUTEIILHBIC PEAKIIUU

63 7 OKHCIUTETLHO-BOCCTAHOBUTEIILHBIC PEAKIIUN

64 8 O600menue u cuctemaruzanus 3HaHui o TeMam: «I[13 u [ICXD» u «Xu-
muueckas cBsizb. OBPy»

65 9 Koutpoannas padora Nedno temam: «I13 u [ICXD» u «Xumuaeckas

cBs36. OBP»




IToBTOpenue (3 4)

66 1 Pemenue pacueTHbIX 3a1a4
67 2 ["onoBast mpoMexyTouHasi aTTecTalus
68 3 [ToBTOpeHue u 0600IEeHre 3a Kype 8 Kiracca

Peseps 2 yaca




Ne Ne ypoxka Tema ypoxka IIpume-
ypoka | (mo teme) YaHue
IToBTOpEeHne n 00001mIeHNE cBeleHNH 10 Kypcy 8 kiaacca. XuMuyeckue peakuuu (5 1)
1 1 Knaccugukaryst HeOpraHMUECKUX BEIIECTB U MX HOMEHKJIATYpa
2 2 YpaBHEHUS] XUMUUECKUX PEAKIIHMA
3 3 Knaccudukanus XMMHUECKUX pPEeaKIIUN
4 4 [ToHsiTHE O CKOPOCTH XMMHUECKOHN pPEeaKIIUH.
3) ) Karanus
Xumuyeckue peakuuu B pacrpopax (10 v)
6 1 DK TPOIUTUICCKAS THCCOALIVST
7 2 OCHOBHBIE TTOJIOKEHUS TCOPUU HIEKTPOTUTUUECKON THUCCOIUAIIUH
(T
8 3 XrMHUUecKre CBOMCTBA KUCIOT B cBeTe TI]]
9 4 X MHUYECKHE CBOMCTBA KUCIOT B cBeTe TD]]
10 5 XrMHUUueckre cBOMCTBa OCHOBaHUM B cBeTe TO]]
11 6 XuMHuUYecKue CBOMCTBa coieil B ceeTe TO/]
12 7 [TousiTHe 0 THAPONIN3E CONer
13 8 IMpakTu4yeckas padora Nel. «PeleHue skcriepuMeHTaIbHBIX 33124
o TeMe «DICKTPOIUTHYESCKAs TUCCOLIUAIINSY
14 9 O000IIeHHE 1 CHCTEeMATH3AIMsI 3HAHUH 110 TeMe « XHMMHUYECKHe peak-
[IMM B PACTBOPAX JJIEKTPOIUTOBY
15 10 KonTpoabHas padora Nel no teme «XMMHUYECKHE PEAKIMH B pac-
TBOpaxX JICKTPOIUTOB)
HemeTtasibl 1 ux coequneHus (25 1)
16 1 OO0mas xapakTepUCTHKAHEMETAILIOB
17 2 O6masxapakrepuctuka emMenToB VIIA rpymmnsr — rajgoreHos
18 3 CoenuHeHus TaJIOTeHOB
19 4 IIpakTnyeckasi padora Ne 2« 3yuenue CBOUCTB COJITHON KUCIIO-
TBD)
20 5 Oomas xapaktepuctuka 3nemMeHToB VI A - xanmbkoreHoB. Cepa
21 6 CepoBonopon u cyabGuabl
22 7 Kucnoponnbie coennHeHus cepbl
23 8 IIpakTuyeckas padora Ne3«3yueHue CBONCTB CEPHOM KUCTIO-
TBI»
24 9 OOmmasxapakTepruCTHKa XUMHUECKHUX 1eMEeHTOB VA Tpynisl. A30T
25 10 Ammuak. Costn aMMOHHS
26 11 IpakTHyeckas padora Ne4 «IlonydeHne aMMuaka u U3y4eHHE €ro
CBOMCTBY
27 12 Kucnopoaconepxkaiue coeaunenus azota. OKCHJIbI a30Ta
28 13 Kucnopoaconepxaiiye coeTMHEHUS a30Ta. A30THAsI KUCIIOTa
29 14 ®ocdop 1 ero coeMHEHUS
30 15 OoOmiasixapakTepucTika 35eMeHToB [V A- rpynmbl. Yriepon
31 16 Kucnopozaconepkaiine CoOeAMHEHUS yIiiepoaa
32 17 IIpakTnyeckas padora NeS «[lonydyeHue yriaekucioro rasa u
W3y4YEHUE €r0 CBOMCTBY
33 18 YTreBo10po/ibl
34 19 Kucnopoaconepkaiiue opraHn4eckue CoeIMHEHHS
35 20 Kpemuuii u ero coetuHeHHs
36 21 CUITMKaTHASTIPOMBIIIIIEHHOCTh
37 22 [Mony4yeHneHemeTanIoB
38 23 [Tpon3BOICTBO BaXKHEHIIINX XUMUYCCKUXCOCTUHCHHUI
39 24 O606menue o Teme «HeMeTannsl U UX COeTUHEHUSD




40 25 KountpoabsHnas padora Ne2 no teme: «Hemeramisl 1 ux coequHe-

HUSDY
Metaiibl M MX coequHenusn (17 1)

41 1 [Tonoxenne Meramios B [leproandeckon cucreMe, CTPOEHUE aTOMOB
Y KPUCTAIJIOB

42 2 OO01re XUMUYECKUE CBOMCTBA METAJLIOB

43 3 OOmasixapakTepUCTHKA MIETOYHBIXMETAIIOB

44 4 OOmasxapakTeprCTUKA MICIOYHBIXMETAIIJIOB

45 5 OOmasixapakTepUCTHKAIIETIOYHO3EMETbHBIXMETAIIIOB

46 6 OO0masxapakTepUCTUKAIICIIOYHO3EMETbHBIXMETAJIIOB

47 7 JXKEcTKOCTh BOMIBI U CTIOCOOBI €€ YCTpaHEeHHUS

48 8 IpakTH4eckas padora Ne6 «IloayueHre )KECTKOM BOIBI U CITIOCOOBI
€€ yCTpaHEHHUs

49 9 AJTIOMUHUIT U €70 COCTMHEHHS

50 10 Kenezo

ol 11 CoennHeHUs xeme3a

52 12 IpakTuueckas padora Ne7 «PeneHnesKcriepuMeHTATBHBIX 33724
1o TeMe «MeTaby

53 13 Koppo3ust MeTaiuioB u criocoObl 3aIUThI OT HEé

54 14 Mertasuisl B IpUpoIE.

95 15 [TonsiTHE O MeTATLTYprUn -

56 16 O06001eHre 3HaHu# 1Mo TeMe «MeTallIbl»

o7 17 KonTtpouabnas pa6ora Ne 3 no reme «MeTabhy

Xumus M OKpy:Kamomas cpeaa (2 v)
58 1 XuMudecKkasi OpraHu3anus IIaHEeThl 3eMIIs
59 2 OXpaHaoKpy>Karomiel Cpe/ibl OT XUMUYECKOTO 3arpsi3HCHUS

O0001meHNe 3HAHMI 110 XUMHH 32 KYPC 0CHOBHOM KO0JIbL. [loaroroBka k OcHOBHOMY rocyaap-
CTBEHHOMY 3K3ameny (9 4)

60 1 IToBropenue temsl " [lepronnyeckuii 3aK0H U cUCTEMa XMMHUYe-
ckux 3rmemenToB JI. 1. Menneneena"

61 2 IToBTOpenue TeMsl "Metamist”

62 3 IToBropenue tems! "Hemerammsr"

63 4 IToBTOpeHue "Tunsl XUMHUYECKOH CBsI3el. B3anMocBs3b cTpoeHus
1 CBOMCTB BemecTB"

64 5 IToBropenue " Kiaccudukanus HeopraHM4ecKux BemecTs"

65 6 [ToBropenue "Xumuyeckue peakuun'

66 7 IToBropenue "VloHHBIE YpaBHEHUS peaKIuii”

67 8 I"otoBast mpoOMeKyTOUHAs aTTECTALVS

68 9 IToxaBenenue UTOrOB roja.

69 PesepBHOE Bpemst

70 PesepBHOE BpeMst

Ipunoxenue 1
Kpurepun u HOpMBI OLICHKH 3HAHUH 00y4aI0IINXCH
1. Oyenka ycmnozo omeema
OtmeTtka «S5»:
- OTBET IOJIHBIM U IPaBUJIbHBIN HA OCHOBAaHWUHU U3YYEHHBIX TEOPHA;
- MaTepHal U3JI0KEH B ONIPEIEICHHOMN JIOTHUECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM S3bI-
KOM;




- OTBET CaMOCTOSTEIbHBIMN.

OTBeT «4»;

- OTBET IIOJIHBIY U IIPaBUJIbHBIM HA CHOBAHUY U3YYEHHBIX TCOPUU;

- MaTepuaj U3JI0KEH B ONPEICTICHHON JIOTMYECKON MOCIEI0BATEIbHOCTH, IIPU 3TOM JIOIYIIEHbI
JIBE-TPU HECYIICCTBCHHBIC OITUOKH, UCIIPABJICHHBIC 110 TPSOOBAHUIO YUHUTETIS.

Otmetka «3»:

- OTBET IMOJIHBIN, HO TIPU ATOM JOMYIIEHA CYIIIECTBEHHAs OIIMOKA UM OTBET HETIOHBIN, HECBSI3-
HBIH.

OtmMmeTka «2»:

- IpY OTBETE OOHAPYKEHO HEITOHUMAHUE YJaIIUMCSI OCHOBHOTO COJIEpKaHUs Y4eOHOTO MaTepu-
ajia Wi JOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, KOTOPBIEC YUAIIUUCS HE MOXKET UCIIPABUTH IPHU
HaBOJISIIIIMX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. Oyenka IKCnepumMeHmanbHulX yMeHul

OreHKa CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 YUAIIMMHUCS U TUCBMEHHOTO OTUYETa 3a padoTy.
OtMmeTKa «5»:

- paboTa BBITIOJIHEHA TIOJTHOCTHIO U TIPABHIIBHO, CICNIaHbI IPaBUIIbHBIC HAOIIOICHNS U BRIBOJIBI;
- OKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C YYETOM TeXHUKH 0€30MacHOCTH U MPaBUi pabOTHI €
BEICCTBAMH U 000pPYI0BaHUEM;

- IPOSIBJICHBI OPTaHU3ALMOHHO - TPYIOBbIE YMEHHUS, OAIEP>KUBAIOTCA YUCTOTa paboyero Mecra
Y TIOPSIIOK (Ha CTOJIE, 9KOHOMHO UCTIOJIB3YIOTCS PEAKTHUBHI).

OtMmeTKa «4»:

- paboTa BBITIOJIHEHA TIPABHIILHO, CCIIAHbI TPABWIbHBIC HAOIIOACHHUS U BBIBOJIBI, HO TIPH 3TOM
9KCIIEPUMEHT MIPOBEJICH HE MOJHOCTHIO WU JOIYIIEHbI HECYIIeCTBEHHBIE OIUOKU B paboTe ¢
BEIICCTBAMH U 000PYI0BAHUEM.

OtMmeTKa «3»:

- paboTa BBITIOJIHEHA MPABHJIBHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOMYIIEHA CYIIeCTBEHHAs
ommOKa B X0JIe IKCIIEPUMEHTA B 00BSICHEHUH, B 0POpMIICHUHU PabOThI, B COOJIFOACHUH TPABHIT
TEXHHUKHU 0€3011aCHOCTH Ha paboTe C BEIIeCTBAMU U 000PYyI0BAaHUEM, KOTOPAst UCIIPABIISIETCS TI0
TpeOOBAHUIO YUUTEIS.

OtmMmeTKa «2»:

- TOTIYIIEHHI J1Be (M OoJiee) CyIeCTBEHHbBIE OIIMOKH B XO/1€: SKCIIEPUMEHTa, B O0BSICHEHHH, B
odopmiieHnH paboThI, B COOTIOICHUHN TTPaBUJI TEXHUKHU O€30MMacCHOCTH MPHU pabOTe C BEIIeCTBa-
MU ¥ 000pyJOBaHHEM, KOTOPBIE YUaIIHIICs HE MOKET UCIIPABUTh JaXKe MO TPEOOBAHUIO YUUTES,
- paboTa He BBITIOJIHEHA, Y YUAIIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIE YMECHHUS.

3. Oyenka ymeHnuil pewiams IKCHEPUMEHMATIbHBLE 3A0AYU

OTMeTKa «5»:

TJIaH PeIIeHUs COCTaBJICH MPABUIIHHO;

MPABUIILHO OCYIIECTBIICH MOA00p XMMHUECKUX PEAKTUBOB U 000PYI0BAHMUS;

JIaHO TOJTHOE OOBICHEHUE U CJIeJIaHbI BEIBOJIBI.

OtMmeTKa «4»:

TJIaH PeIIeHUs COCTaBJIeH PABUIIHHO;

MPABUIILHO OCYIIECTBIICH MOAO0p XMMHUECKUX PEaKTUBOB U 000pYIOBaHUS, TIPU ITOM JOMYIIe-
HO He OoJiee IByX HECYIIECTBEHHBIX OIMMOOK B OOBSICHEHUH M BHIBOJIAX.

Otmetka «3»:

TJIaH PeIIEHUs COCTaBJICH PABUIIHHO;

MPABUIILHO OCYIIECTBIICH MOA00p XUMHUECKUX PEAKTHBOB U 000pYIOBaHUS, HO JIOMYIIEHA CY-
IIeCTBEHHAs OIMOKa B 00BSICHEHUHU U BEIBOJIAX.

OTMeTKa «2»:

JOTYIIEHBI 1Be (1 0oJiee) CyIIeCTBEHHBIC OMIMOKH B TUIAHE PEIIECHUs, B TOA00PE XUMUUECKHIX
PEaKTUBOB M 00OPYJIOBaHMs, B OObSICHEHUH U BBIBOJAX WM 33/1a4a HE pellieHa.



4. Oyenka ymenuii pewiams pacuemusle 3a0a4u

Otmetka «5»:

- B JIOTHYECKOM PACCYKJICHHH U PEIICHUU HET OITMOOK, 3aj[a4a pelieHa paliMoHaIbHbIM CIIOCO-
ooM;

OtMmeTKa «4»:

- B JIOTUIECKOM PACCYKJICHUU U PEIICHHsSI HET CYIIECTBEHHBIX OMIMOOK, HO 3a7a4a pelieHa He-
parMoHAIBHBIM CITOCOOOM, WITH IOMYIIEHO He 00Jjiee IBYX HECYIIECTBEHHBIX OIIMOOK.
Otmetka «3»:

- B JIOTHYECKOM PaCCY)KJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JAOIYIIeHA CYIIIECTBEHHAS
ommrOKa B MAaTEMAaTUYECKUX pacyerax.

OTMeTKa «2»:

- IMEETCS CYIIECCTBCHHBIE OITHOKHU B JIOTHYECKOM PACCYXKICHUH U B PEIICHUMY;

- OTCYTCTBHE OTBETA HA 3aJaHUE.

5. Oyenka nucemeHHBIX KOHMPOJILHBIX PAOOM

OtMmetka «5»:

- OTBET MOJHBIN U MPaBUIbHBINA, BO3SMOYKHA HECYIIIECTBEHHAs OIINOKA.

OtMmetka «4»:

- OTBET HETIOJIHBIN WK AOMYIIEHO He O0Jiee IBYX HECYHIECTBEHHBIX OITHOOK.

OtMmetka «3»:

- paboTa BBITIOJIHEHA HE MEHEEe YeM HaIOJIOBUHY, JAOIYIEHAa OJJHA CYIIIECTBEHHAs OIHUOKa U MIPH
STOM JIBE-TPHU HECYIIECTBECHHBIE.

Ot1MmeTka «2»:

- paboTa BBITIOJITHEHA MEHBIIIE Y€M HAIMOJIOBUHY UM COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OIIU-
0O0K;

- paboTa He BBITIOJTHEHA.

[Tpu orieHKe BBIMOIHEHUS MMCbMEHHOM KOHTPOJIBHOU PabOThl HEOOXOAMMO YYUTHIBATH TPEOO-
BaHUs eAMHOTO opdorpadudeckoro pexkuma. OTMETKA 32 HTOTOBYIO KOHTPOJIBHYIO pPabOTy KOp-
PEKTUPYET MPEAIISCTBYIONINE OTMETKH 32 Y€TBEPTb, [IOJIYTOAUE, TO/.

6. Oyenka 3a mecmogyio pabomy:

TecTsl, cCOCTOAMINE U3 TISITH BOIPOCOB MOKHO HCITOJIE30BATh MOCTIE U3YUEHUS MaTepraia Kax-
noro ypoka. Tect u3 10—15 BonpocoB HcIonb3yeTcs A MepHOANMYECKOro KOHTpos. Tect u3
20—30 BompocoB HEOOXOIMMO HCTIONIB30BaTh ISt UTOTOBOTO KOHTPOJIsL. [Ipu orleHnBaHuy Hc-
HOJIB3YETCs CIeNyIomas IKaja:

Otmetka «5»: 90% — 100 %

OtmeTtka «@»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

Ul TecTa U3 MSTH BONPOCOB

HET OMIMOOK — OTMETKA «5»;

OJIHA OIINOKA - OTMETKA «4»;

JIBE OIIMOKHN — OTMETKA «3»;

TPU OLIUOKH — OTMETKa «2»;

[u1s Tecta u3 30 BOIPOCOB:

25—30 mpaBUIBHBIX OTBETOB — OTMETKA «5»;

19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

13—18 npaBUIBHBIX OTBETOB — OTMETKA «3»;

MeHbIIEe |2 MpaBUIIBHBIX OTBETOB — OTMETKA «2)».




[Mpunioxenne 2
JInTepatypa nJst ydanuxcs:

1. Amux6eposa JLIO. «3anumarensnas xumusi», M, «ACT - [Ipeccy, 2009r.

2. INabpuensn O.C. Xumus. 9 kinacc: pabouas TeTpanb k yueOHuky ["abpuensna O.C. --
M.: JIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrpaBouHHMK IIKOJbHHMKA 1O Xxumuu 8-11 kmacc, M,
«dpoda», 2000 .

4, Xumus. 9 kinace: yaeOHUK 15 001eoopazoBarenbHbIx yupexaennit/ ['adpuensa O.C.. -

M.: JIpoda, 2012.
Jluteparypa s yuures:
YMK «Xumusa. 8 knaccr
1. Xumus. 8 kinacc. YueOnuk (aBtop O. C. 'abpuensn). 288 c.
2. Metoaudeckoe ocoowue. 8 kimace (aBropsl O. C. 'abpuensn,C. A. Cnaakos). 190 c.
3. HacronpHas kaura yuurens. 8 kimacc (aBropsl O. C. I'abpuensu, H. I1. Bocko6olinnkoBa, A.
B. Amyxosa). 400 c.
4. Pabouas Ttetpanp. 8 kiacc (aBTopsl O. C. I'abpuensn,C. A. Craakos). 208 c.
5. KonTposbHble 1 mpoBepouHbie paboTsl. 8 kiacc (aBropsl O. C. ['abpuensH u ap.). 224 c.
6. Xumus B TecTax, 3ajayax, ynpaxnenusax. 8 kiacc (aBropsl O. C. I'abpuensu, T. B. CmupHo-
Ba, C. A. CragkoB). 224 c.
7. Terpaap 11st 1TaOOPATOPHBIX OMBITOB U MpakTUdeckux padot. 8 kiace (aBTopsl O. C. 'abpue-
nsiH, A. B. Kyniosa). 96 c.
8. Terpanp /U1t OIleHKM KadecTBa 3HaHM 1o xuMuu. 8 kiacc (aBropsl O. C. 'abpuensu, A. B.
Kymnmosa). 112 c.
9. Xumuueckuii skcriepuMeHT B mkose. 8 kiace (aBropsl O. C. I'abpuensn, H. H. Pynos, B. U.
Tonkynos). 304 c.
10. Xumus. 8 knacc. DIEKTPOHHOE MYJIbTUMEAUINHOE U3JaHUE.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 kinacce. Yueonuk (aBtop O. C. 'abpuensn). 320 c.

2. Metoauueckoe nocobue. 9 kiacc (aBropsl O. C. 'abpuensan,C. A. Cnaaxos). 190 c.

3. Knaura nns yuurens. 9 kinace (aBropst O. C. 'abpuensu, U. I'. Octpoymos). 400 c.

4. Pabouas Tetpanp. 9 knacc (aBropel O. C. ['abpuensn, C. A. CnankoB). 224 c.

5. Kontposnbnsie u mpoBepounbie padboTsl. 9 kiacc (aBTopsl O. C. 'abpuensa u ap.). 240 c.

6. XumMus B TecTax, 3a7ayax, ynpaxHeHnusax. 9 kimacc (aBropel O. C. I'abpuensn, T. B. CmupHo-
Ba). 288 c.

7. Terpaap 11st TaOOPATOPHBIX OMBITOB U MpakTUdeckux padot.9 kiacce (aBTopst O. C. ['abpue-
nsH, A. B. Kynmosa). 112 c.

8. Terpanp 11t OIleHKM KadecTBa 3HaHHM 1o xuMuu. 9 kiacc (aBropsl O. C. 'aGpuensiH, A. B.
Kymnmosa). 112 c.

9. Xumuueckuii skcriepumMeHT B mkoie. 9 kiacc (aBropsl O. C. I'abpuensn u ap.). 208 c.

10. Xumust. 9 kmacc. DNEKTPOHHOE MYJIbTUMEANINHOE U3aHUE

HNuTepHeT-pecypchl Ha PpyCCKOM SI3bIKE

1. http://www.alhimik.ru [IpencraBiaeHnsl pyOpUKH: COBEThI AaOUTYPUECHTY, YUUTEIIO XUMHUH,
CIPaBOYHHK (04YeHb OoJiblIas MOAOOPKa TaOIHIl U CIIPABOYHBIX MAaTEPHAJIOB), Becesasi XUMUs,
HOBOCTH, OJIMMITUAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEACHUH ).

2. http://www.hij.ru XKypHan « XuMust 1 )KU3HB» MTOHITHO ¥ 3aHUMATEIILHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnekTpOHHBIH )KypHAT «XUMHUKHA U XUMHS», B KO-
TOPOM IPEJCTABICHO MHOXKECTBO OIBITOB IO XUMHUH, 3aHUMATEIbHON HH(OpMAIIH, TO3BOJIS-
IOIIEN

yBII€Yb YUEHUKOB SKCIIEPUMEHTAILHON YacThIO MPeIMETA.



4. http://c-books.narod.ru BceBo3morkHas IuTepaTypa 1Mo XMMHH.

5. http://lwww.drofa-ventana.ru 3BectHOe M31aTeNbCTBO yueOHOM TuTepaTypbl. HoBHHKY Hayd-
HO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIX KHHT TI0 XHMHUH.

6. http://1september.ru XXypHan 1151 yuuTesaei ¥ He TOIbKO. bosbIioe Koau4ecTBo paboT yUeHH-
KOB, B TOM YHCJI€ U HCCIIEIOBATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii mKOIBHBIN TOPTa CO CCHUIKAMU
Ha 00pa3oBaTeIbHBIC CATHI IO XUMHUH.

8. www.periodictable.ru COOpHUK cTaTeil 0 XMMHUYECKUX 3JIEMEHTAX, MILTIOCTPUPOBAHHBIHN SKC-
MIEPUMEHTOM.
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