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1. IlosicHUTeIbHAS 3aIIUCKA
PaGouas mporpamma o XuMHUH JJ1s OCHOBHOM IIIKOJIBI COCTaBJIeHa Ha OCHOBE: DyH/IaMEHTaIbHO-
ro Aapa coaepkanus odmero odpasosanus, TpeboBaHUIl K pe3yabTaTaM OCHOBHOTO 00IIEro 00-
paszoBanus, npeacTtaBieHHbIX B DenepanbHom ['ocynapcrBennom Cranmapre O6mero Ob6paso-
BaHus Broporo nokoiseHus (IIpuka3z MunoOpuayku ot 17.12.2010r. Nel1897); mpuMepHBIX TIpoO-
rpaMM 1o y4deOHbIM npeameraM «Xumus 8-9 kiaccel» (CTaHIApPThl BTOPOro IMOKOJIeHus) M.,
[Tpocsemenue, 2011; aBropckoit yueOnoii mporpammsl O.C.I'abpuensa «IIporpamma 0CHOBHOTO
obmero oopazoBanus. Xumus. 8-9 knacce». M.: IIpocsemenue,2019; (OPI'OC); ocHoBHOI 00pa-
30BaTEIHLHON MPOTrpaMMBbl OCHOBHOTO 001ero oopazoBanus MOY Cymapoxosckas OOLL.
Jlannast paboyasi mporpaMma OpUEHTHPOBaHA Ha MCIIOJIb30BAHHE YUEOHMKOB MO XUMUU U y4eO-
HO-MeTou4YecKuX mocoouit YMK, cO3IaHHBIX KOJIJISKTUBOM aBTOPOB IOJ PYKOBOACTBOM
O.C.I'abpuensina, uznarensctso "[Ipocsenienue”
ILesn XxuMHYecKoro o6pa3oBaHusi B OCHOBHOM IIKoJe (HOPMYIHPYIOTCS Ha HECKOJIBKHUX YPOB-
HAX: TI00AIbHOM, METANpeIMETHOM, TUYHOCTHOM M MPEAMETHOM, HA YPOBHE TpeOOBaHUMU K pe-
3yJlbTaTaM OCBOEHUS COJIEP’KaHUs IPEIMETHBIX POTPaAMM.
OcHoBHOe 00111ee 00pa3oBaHKe - BTOpas CTyHeHb 001iero oopasopanus. OQHON U3 BaKHEHUIITNX
3aJad 3TOTO ATara SBISETCS MOATOTOBKA OOYYAOUINXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBI-
00py KHU3HEHHOTO M MpodeccHoHaNbHOro mytu. O0yyaroniecs: 10JKHBI HAYYUTbCS CaMOCTOSI-
TEIbHO CTAaBUTh LIEJAM M OINPENEATh NYTHU UX JOCTHXKEHHUS, MCIOJB30BaTh MPUOOPETEHHBIN B
IIIKOJIE OTIBIT IEATEIHHOCTH B pealbHOM KU3HH, 32 paMKaMu y4eOHOTo Iporiecca.
['maBHBIE 11I€TTM OCHOBHOTO 00IIIETO 0OOpa30BaHUSI COCTOST B:

1. dopmupoBaHUU LIETOCTHOTO MPEACTABICHUS O MHUpPE, OCHOBAHHOTO HAa MPUOOPETEHHBIX
3HAHUSAX, YMEHHSIX U CIIOCO0aX NesSTeITbHOCTH,

2. mpuoOpETeHHUH OMbITa Pa3HOOOPA3HOM NEATEIBHOCTH, TO3HAHUS U CAMOIIO3HAHNUS;

3. TMOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpa WHAWBHIYAIBHOW 00pa3oBaTeib-
HOW WK Ipo(ecCHOHANbHOM TPaeKTOpUH.

Bonbioil Bki1ag B JOCTH)KEHUE TVIaBHBIX II€JIell OCHOBHOI'O 00IIero 00pa30BaHus BHOCUT U3yYe-
Hue xumuu. Kotopoe npusBaHo o06ecreunTs:

1. dopmupoBaHue CHUCTEMBbl XMMHUYECKHX 3HAHUN KAaK KOMIIOHEHTa €CTECTBEHHO-HAayYHOMU
KapTUHBI MUDA;

2. pa3BUTHE JUYHOCTH OOYYAIOIIUXCS, UX WHTEIUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPIIEHCT-
BOBaHME, (POPMUPOBAHUE Yy HUX T'YMAaHUCTHUUYECKHX OTHOIIEHUI M SKOJIOTHYECKHU IIeJIeCo-
00pa3HOro MoBeJIeH!s B ObITY U TPYJOBOU AESTENbHOCTH;

3. BbIPAaOOTKY NMOHMMaHUS OOIIECTBEHHOH MOTPEOHOCTH B PAa3BUTUU XHMUH, a Takxke (op-
MUPOBAaHWE OTHOIICHMUS] K XMMHU KaK K BO3MOXKHOUW 0OjacTu Oymaymied MpakTHYECKOM
NESTENBHOCTH;

4. ¢opMupoBaHue yMeHUI 0€30IacHOro OOpalleHHs C BEIIeCTBAMHU, UCIIOJIb3YEMBIMH B 11O-
BCEHEBHOM KU3HU.

Lensamu uzyyenus xumuu 6 0OCHOBHOU WKOJLE AGNAIOMCA.

1. ¢dopmupoBanue y oOyyaromMxcsi YMEHHUs BUJETh M MOHUMATh IIEHHOCTb 0Opa3oBaHUS,
3HAYUMOCTh XMMHUYECKOTO 3HaHUS JJIsl KaKIOro YeJoBeKa He3aBHCHUMO OT €ro npodec-
CHOHAJILHOW JEATENbHOCTH; YMEHHs pa3nuyarh (PakThl U OLEHKH, CPABHUBAThH OLICHOYHbIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMU OLIEHOK M CBS3b KPUTEPHEB C OINpENeIeHHON
CUCTEMOMH IIeHHOCTEH, popMynHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

2. (dopMupoBaHue y 00y4aromUXcs IETOCTHOTO MPEJCTaBICHUsI O MUPE U POJIM XUMHH B
CO3/IaHUH COBPEMEHHOI €CTeCTBEHHO-HAy4YHON KapTHHBI MUPA; YMEHHS OOBICHITH 00b-
€KThl U IPOLECCHl OKPYKAIOIIEH AEHCTBUTENBHOCTH — MPHUPOAHOM, COLMAIBHOM, KyJIb-
TYPHOM, TEXHUUECKOHN Cpeibl, UCTIONb3YsI ISl 3TOT0 XUMUYECKUE 3HAHMUS;

3. mpuobpeTeHne o0y4yaromUMUCS OIbITa Pa3HOOOPa3HOM JesITeIbHOCTH, TO3HAHUS U CaMO-
MO3HAHUS; KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEW), MIMEIOIIUX YHHUBEpCAllb-
HOE 3HAuUCHHE JUIsl PA3UYHBIX BUJOB JEATEILHOCTH: PEUICHUs MPOOJIeM, IPUHATHS pe-



IIEHHUH, TTOUCKa, aHaJIu3a U 00paboTKu MH(GOpMauy, KOMMYHUKATUBHBIX HaBBIKOB, Ha-
BBIKOB M3MEpPEHUH, COTpyIHHUYECTBa, 0€30MacHOTO OOpalleHHs C BEIIeCTBAMH B IOBCE-
THEBHOM >KU3HMU.
OcHosHbIMU udesmuy YIeOHOTO peMeTa XUMHUS SIBIISIOTCS:
O MaTepualbHOE €IMHCTBO BEIIECTB ECTECTBEHHOI'O MUPA, UX T€HETHUECKas CBA3b;
O IIPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIy COCTaBOM, CTPOCHHEM, CBOWCTBAMHM, IOJyYECHHEM HU
MIPUMEHEHHEM BEIIECTB;
O T03HAaBAaEMOCTh BEILIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKIX PEaKLnii;
O 00BSICHSIIOIIAS ¥ IMPOTHO3UPYIONIAsl POJIb TEOPETHUECKUX 3HAHUHM A (DaKTOJIOrHYEeCKOro Ma-
Tepuasia XUMUH 3JIEMEHTOB;
O KOHKPETHOE XHMHUYECKOE COEIMHEHHE KaK 3BEHO B HEMPEPBHIBHOM IeNH MpeBpalieHHil Be-
IIECTB, YYaCTBYIOIIEE B KPYTOBOPOTE XMMHUYECKHX 3JIEMEHTOB U XUMUYECKOH 3BOJIIOLINY;
O 00BEKTUBHOCTh W TO3HABAEMOCTh 3aKOHOB MPHUPOJbI; 3HAHHE 3aKOHOB XHWMHUHU IO3BOJISET
YIPaBIATh XUMHYECKIMH MTPEBPAIIECHUS] MH BEUIECTB, HAXOIUTH SKOJIOTHYECKH 0€30TMacHbIe CIO-
COOBI ITPOU3BOJICTBA U OXPaHbI OKPYKAIOLICH Cpeibl OT 3arpsi3HEHUS;
O B3aMMOCBSI3AaHHOCTh HAYKH W MPAKTUKHU; TPCOOBAHMS MPAKTUKH — JIBIDKYINAS CUJIA Pa3BUTHUS
HayKH, YCIIEXU MPAKTUKU 00YCIIOBIICHBI TOCTHKEHUSIMU HAYKH;
O pa3BHTHE XMMUYECKON HAYKU W XMMH3AIMs HAPOJHOTO XO3AHCTBA CITy)KaT MHTEPEcaM 4elloBe-
Ka 1 00IlecTBa B 1IEJI0OM, UMEIOT TYMaHUCTHUECKUN XapaKTep U MpU3BaHbl CIOCOOCTBOBATH pe-
HICHUIO TTI00AIBHBIX MPOOJIEM COBPEMEHHOCTH.
OTH UIeu peau3yroTcs MyTeM JOCTIKEHUS CIEeyIOIINX yelel:
Gopmuposanue y ydaumxcss XMMUYECKON KapTHHBI MUpa KaK OpPraHWYeCKON YacTH €ro meJocCT-
HOM €CTeCTBEHHOHAYYHOUH KapTHUHBI;
pazeumue TIO3HABATEIBHBIX MHTEPECOB, MHTEJUICKTYaJIbHBIX W TBOPUECKUX CHOCOOHOCTEH yda-
IIMXCA B MpPOLECCe M3YYCHHS] MMM XMMHYECKOW HayKH W €€ BKJIaJla B COBPEMEHHBIM Hay4yHO-
TEXHUYECKUM MPOrpecc;
G opmuposarue BAXXHEUIIINX JIOTUUECKUX OIEpalliidi MBIIIJIEHUs (aHanu3, CUHTE3, 0000IIeHHeE,
KOHKpETH3allusi, CpPaBHEHHUE U JIp.) B MPOIECCE MO3HAHUS CUCTEMbl BaXHEUIIINX MOHSATHH, 3aKO0-
HOB U TEOPHH O COCTaBe, CTPOCHUHU M CBOMCTBAaX XMMHUYECKHIX BEIIECTB;
gocnumaHue yoexIEHHOCTA B TOM, YTO NMPUMEHEHHE MOMyYEeHHBIX 3HAHUN U YMEHUN MO XUMHUU
SIBJISIETCSI 0OBEKTUBHOM HEOOXOIMMOCTHIO I 6€30macHoi paboThl C BelIeCTBaMHU U MaTepuala-
MU B OBITY U Ha MPOHU3BOJICTBE;
npoeKmuposanue N pedaiu3ayls BEITYCKHUKAMH OCHOBHOHM IIKOJIBI JIMYHOW 00pa3oBaTeIbHOM
TPAaeKTOpUU: BBIOOP Mpoduiis 00ydeHus: B cTapuiel IKoie Win npodeccuoHanbHOro oopa3oBa-
TEJNBHOTO YUPEIKICHUS;
061adeHnue KIIOYEBBIMA ~ KOMIIETEHIUAMU  (y4eOHO-TIO3HABATENbHBIMHU, HH(POPMAIIMOHHBIMH,
IIEHHOCTHO-CMBICIOBBIMH, KOMMYHHKATHBHBIMU ).
Y4eOHbIe TEXHOTOTHH, MeTOAbI, GOPMBbI PA0OTHI.

OcHoBHas ¢opma o0ydeHUss — ypok. PabGouas mporpamma cocTtaBiieHa ¢ y4€TOM TOTO, YTO
KJIACChI COCTOAT M3 O0YYAIOLIUXCS C Pa3HBIM YPOBHEM yYEOHBIX BO3MOXKHOCTEH, TOITOMY COJEp-
KHT 3a/1aHUsI HE TOJBKO 0Aa30BOTO, HO TOBBIIIEHHOTO W TBOPYECKOTO YPOBHSI. J[iIst 3TOTO MCIIONB-
3yI0TCs pa3Hbie (hOPMBI pabOTHI: TPYIIOBBIC, MHAUBHUAYalIbHEIE, PadoTa B Mapax.

TexHomoruu, NCMoNb3yeMbIe B paboTe:

HKT

HCCIIEIOBATEIHCKUEMETOIBIO0yIeHUS

METOANPOEKTOB

3I0pOBhECOEPEratONNeTEXHOIOTHH

npobaeMHOe00yUeHne

Buapl yueOHON AESITENTbHOCTH: ONPOC, YTEHHE, PaccKa3, OTBEThl HA BOMPOCHI, COCTABIEHUE CXEM,
Tabuil, paboTa ¢ JOMOTHUTEIBHBIMA HCTOYHUKAMU HH(POPMALIUH, TPAKTUYECKHE PaOOTHI.

DOopMBbI KOHTPOJIS: TEKYILIUM, TEeMATUYECKUN U UTOTOBBIIA.



Kputepun u HOpMBbI OLICHOK MTPEICTaBICHBI B IPUIIOKEHUH 1.

2. O0mas xapakTepucTHKa y4eOHOIo npeaMeTa XUMHUS

B cootBercTBUM ¢ PenepanbHbIM TOCYJapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOIO
o01iero oopazoBaHMsl ydaliuecs: 10JKHbBI OBJIAJeTh TAKUMHU [103HABATEIbHBIMU YU€OHBIMU JEH-
CTBHSIMHU, KaK yMeHHUE (popMynupoBaTh NpodaeMy U TMIOTE3Y, CTABUTh LIEIH U 3a/1a4H, CTPOUTH
IJTaHbl TOCTHKEHUS LI U PElICHHs IOCTABIEHHBIX 3a/1a4, IPOBOAUTH SKCIIEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBOJABI U YMO3AKJIIOUEHUs, IPEACTABIATh UX U OTCTAUBaTh CBOKO TOYKY 3PEHUS.
Kpome Toro, yyamuecs JOJDKHBI OBJIAJETh NIPUEMAMU, CBSI3aHHBIMH C OIPEICIICHUEM ITOHATUM:
OrpaHUYMBaTh MX, ONUCHIBATh, XapaKT€PU30BaTh U CpaBHUBATh. Clle0BATEIbHO, IPU U3YUYEHUU
XMMHHU B OCHOBHOM ILIKOJIE y4alllMecs JOJKHBI OBJaJleTh y4EeOHBIMU JEHCTBUAMH, O3BOJISIOIIH-
MU UM JIOCTUYb JIMYHOCTHBIX, MIPEIMETHBIX U METANPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB.
OcobeHHOCTH Ccofep)KaHUsI OOy4EHHUS XUMHMM B OCHOBHOM IIKOJIE OOYCIIOBJIEHBI CIEeLU(UKOM
XUMHUM KaK HayKd U MOCTABJIEHHBIMM 3a7adyaMu. OCHOBHBIMHU IIPOOJIEMaMU XUMHHM SIBJISIIOTCSU-
3y4EHHE COCTaBa U CTPOEHUS BELIECTB, 3aBUCHMOCTH MX CBOWCTB OT CTPOCHMSI, MOJIYyYCHHUE Be-
LIECTB C 3a/IaHHBIMHA CBOMCTBAMH, UCCIIEA0BAHUE 3aKOHOMEPHOCTEH XUMUYECKUX PEAKIUN U ITy-
Tel yIpaBJICHUs MU B LEJAX NOJyYEHHS BEIIECTB, MAaTEPUAJIOB, YHEPTUH.

Baoicnetivuumu cooeparcamenvuvimu TUHUAMU RPEOMEMA XUMUSL AGNAIOMCSL

e  «BEUIECTBO, CTPOEHUE BEILECTBA» — 3HAHHUE O COCTABE U CTPOEHUU BEUIECTB, UX CBOWCT-
Bax U OMOJIOTUYECKOM 3HAYCHUU;

e  «XMMMUECKas peakLus» — 3HAHUE O MPEBPAILECHUAX OJHUX BEILECTB B JPYTHE, YCIOBUAX
IIPOTEKAHUS TAaKUX MPEBpaIlleHUI U crioco0ax yrnpaBieHUs peaKLUSIMU;

e IIPUMEHEHHUE BEILECTB» — 3HAHMUE U ONbIT OE30IaCHOr0 OOpaIlleHus C BELIECTBAMH, Ma-
TepUasaMu M MpoLeccaMu, HeOOXOAMMBIMH B OBITY M Ha TIPOU3BO/ICTBE;

*  (NMPOU380OCMEO U NPUMEHeHUe euecmsy — 3HaHHe OCHOBHBIX 00J1acTeil Mpou3BOJCTBA
Y TIPUMEHEHHs BKHEHIIINX BEIIECTB, @ TAKXKE OIBIT 0€301MacHOr0 OOpaIIeHUs C BEIIECT-
BaMH, MaTepHallaMi U IIPOIECCaMH, UCTIOIb3yEeMbIMU B ObITY U Ha MPOU3BO/ICTBE;

*  (KOIUYECMBEHHble OMHOWEHUS 8 XUMUUY) — YMEHHE IPOU3BOAUTH PACUYEThl 10 XUMUYE-
CKUM (OpMyJiaM U ypaBHEHHSIM.

e «MemoObl NO3HAHUS XUMUUY — 3HAHUS, YMEHUS U HABBIKU SKCIIEPUMEHTAIbHBIX OCHOB
XUMHHU JJIS IOJIyYEHUS] U U3YyUYEHUS CBOMCTB Ba)KHEUIINX MPEICTABUTENEN KIIACCOB HEOP-
TaHNYEeCKUX COCTUHEHUM;

e  «I3BIK XMMHUHW» — OINEPUPOBAHME CUCTEMON BAKHEHIIMX XMMHUYECKUX IOHATUH, 3HAHHE
XUMHUYECKON HOMEHKJIATYpBhl, T.€. UX Ha3BaHUA (B TOM YMCIIE U TPUBHUAJIbHbBIE), BaJIEHUE
XUMHUYECKOH CUMBOJUKON (XUMHUECKUMH (OpMYJIaMU U YPaBHEHUSIMH), a TaK)Ke MPaBU-
J1a iepeBo/ia MH(GOPMaIlUU C €CTECTBEHHOTO SI3bIKa Ha A3bIK XUMHUH U 00paTHO.

ITockosbKY OCHOBHBIE COEpKATEIbHBIE TMHUH IIKOJIBHOIO Kypca XMMHUH TECHO NepeIuieTeHsl. B
IporpamMMe CoJIepKaHue MPEICTABICHO HE 10 JIMHUSM, a [10 Pa3AeiiaM.
3HAUUTENBHOE MECTO B COAEPKAHUHU Kypca OTBOAUTCS XMMHUECKOMY 3KcepuMeHTy. OH 103BO-
nseT chopMHpOBaTh y YHaIIUXCsl CIIEIUAIbHbBIE MTPEIMETHbIE YMEHUS paboTaTh ¢ XUMUYECKUMU
BEIIECTBAMH, BBIIIOJIHSATH MPOCThIE XMMUYECKHE OMBITHI, HAYYUTh UX 0€30MaCHOMY U SKOJIOTHYE-
CK{ TPaMOTHOMY OOpAaIlI€HHIO C BEIECTBAMH B OBITY M Ha IPOU3BO/JICTBE.
[IpakTryeckue pabOTHI CTPYNIUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CITY>KaT
HE TOJILKO CPE/ICTBOM 3aKpEIIeHHs] YMEHUHN U HAaBBIKOB, HO U KOHTPOJIS KayecTBa UX chopmMupo-
BAHHOCTH.
I'maBHoe oTnnune mporpammel O.C. 'abpuensHa 3aKiIioyaeTcs B ABYKPaTHOM YBEIWYEHUU Bpe-
MEHH, OTBEJICHHOTO Ha U3y4yeHHe pa3jena «MHoroodpasue BemecTB». ITO CBA3aHO CO CTpeMIie-
HUEM aBTOPOB OCHOBATEJIbHO OTPabOTaTh BaXKHEHIIINE TEOPETHUECKUE TIOJ0KEHUS Kypca XUMHUH
OCHOBHOI IIKOJIBI HA 00TaToM (aKTOJIOTHYECKOM MaTepHalie XUMUHU JIEMEHTOB U 00pa30BaHHBIX
VMU BEIIECTB.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IJIaHe
denepanbHbIi roCyJapCTBEHHBII 00pa30BaTeIbHbIN CTAaHIAPT NPEAYCMATPUBAET U3yUCHHE



Kypca XMMHUHU B OCHOBHOM IIKOJI€ KaK COCTaBHOW YacTH mpeaMeTHonoOmactu «EcTecTBeHHOHA-
y4dHBI€ IIpeaMeThi». HacTosmas mporpamMmma MOKeT ObITh peaii30BaHa B JBa dTarma.
Ilponedesmuueckuii 3man 6 7 Kaacce. DTOT Kypc paccuuTaHHa 1 dac B Heaelo B oobeme 35
y4eOHBIX YaCOB M HOCUT PEKOMEHIATEIbHBIN XapaKTep, T. €. BBEJCHUE €0 B MIPAKTUKY 00yYCHUS
OCTaeTCcsi Ha YCMOTpeHHE 00pa3oBaTeNbHOIO Yy4pexieHus. BBeneHue sToroxypca Henz0exHO
BJIEUET 3a co00 HEKOTOpBIE MOBTOPHI ydeOHOroCcoAep)KaHusI B 8—9 Kitaccax, KOTOPbIE, OJHAKO,
HE HapyLIalOT PaBEHCTBA CTAPTOBBIX BO3MOXKHOCTEH OOYYArOMIMXCS MO OTHOLIEHUIO K HOBOMY
mpeaMeTy. YUUTENI0 OCTAeTCs JIUIIh MPHHITh BO BHUMAHUEITOT (PAaKT mpu pa3paboTKe coOCT-
BEHHBIX pabo4UX MpPOrpamMmm, KakC y4eToM 3Tara MpoIeJeBTUKY, TaK U 0e3 Hero.

Oobazamenvuulii 3man ¢ 8—9 knaccax paccuuTan Ha 2 yacaB Heneno B o0beme 140 ydeOHbBIX
yacoB. M3ydyeHue 3Toro Kypca JaeTBO3MOXKHOCTb BBIITYCKHUKY OCHOBHOM IIKOJIbI YCIIEIIHO CATh
OI'Dmno xuMuM Kak mpeaMeTa 1o Beioopy.IIpennaraemslii Kype, XOTS U HOCUT OOLIEKYIbTYPHBIH
XapaKTepH He CTAaBUT 3a7auy NpoPecCHOHANBHON MOArOTOBKU 00y4YarOUINXCs,

TEM HE MEHEe T03BOJISIET UM ONPEACTUTHCS C BBIOOPOM Mpoduiist 00ydeHHUsB CTapIei mKoJe.

B nmporpamme npenycMOTpeHO pe3epBHOE BpeMsi, TaK Kak pealibHas MPOJOJIKUTEIbHOCTh yuel-
HOI'O roJia BCEr/1a OKAa3bIBAECTCSI MEHBILIE HOPMATUBHOU. B CBs3M C mepexogomM OCHOBHOM LIKOJIBI
Ha Takyro (opMmy uTOoroBoi arrectanuu, kak [ IA, B Kypce mpeaycMOTpeHO BpeMs Ha MOAT0TOB-
KY K HEH.

g peanuzanuu padoueil nporpammsl B yuebHoM iane MOY Cymapokosckas OOILl  Beizne-
neHo 449 (Bcero Ha mepuoj oO0y4eHwus) 1mo 2vaca B Hemeno ¢ 8 mo 9 kimacc, Bcero B roa 70 .
VYueOnslii ron B 8- 9 kitacce paccuuTaH Ha 35 HEJIEb.

3. IIpeaMeTHBIE pe3yabTATHI OCBOCHUSI IPOrPaMMbI 110 XUMHHU

JINYHOCTHBIMH Ppe3yJIbTAaTAMM H3YyYeHHUs Ipeamera «XHUMHsS» SBISIOTCS CIEAYIOLINe

YMEHHUSL:

® O0CO3HaBaTh €IMHCTBO M LIEJIOCTHOCTH OKPYKAIOILEro MHPA, BOZMOKHOCTH €ro IO03Ha-
BAaE€MOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTH)KEHUI HayKH;

® TIOCTENEHHO BBICTPAaWBAaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE: OCO3HaBATh IO-
TpeOHOCTHh M TOTOBHOCTh K CaM000pa30BaHMIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIb-
HOM J€ATeNbHOCTH BHE LIKOJIBI;

® OIICHUBATh )XKM3HEHHBIE CUTYaIlMM C TOYKU 3pEeHUs Oe30MacHOro odpasa KU3HU U CO-
XpaHEHHS 3/I0POBbS;

® OIECHMBATh HKOJOTMUECKUI PUCK B3aUMOOTHOILICHUH YeJIOBEKA U MPUPO/IBI.

e (GopMHPOBATH 3KOJOTMYECKOE MBIIUICHHE: YMEHHE OLEHUBATh CBOIO JESITEIbHOCTh U
HOCTYIKU APYTHX JIIOJIEH ¢ TOYKU 3PEHUS] COXPaHEHUs OKpY’Karollel cpeibl - rapaHTta
JKU3HH U OJIarornony4ust JTroei Ha 3emiie.

MeTtanpeAMeTHBIMH pe3yJbTaTaMH H3yYeHHUs Kypca «XHUMHA» SBIseTcs (OpMHpPOBAHUE
YHUBEpCaJbHBIX yueOHbIX neiicteuil (YVY ).
Pecynamusnvie YV/I.

® CaMOCTOSITeNIbHO OOHapyXUBaTh U (QOPMYIHPOBATH Y4eOHYIO MpOOIeMy, ONpPEENiTh
1eNb y4eOHO! AeTeNbHOCTH;

® BBIJBUTaTh BEPCHU PEIICHUS MPOOJIEMBI, OCO3HABATh KOHEUHBIH pe3yabTaT, BHIOMPATH
U3 MPEAJIOKEHHBIX M UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHUS 1IeIH;

® COCTaBIATH (MHAMBUYAIBHO WM B TPYIIIE) IUIaH PELIeHUs IpoOIeMbl;

e paboTas 1o MjIaHy, CBepsATh CBOU ACUCTBUS C LIEIbIO M, IPU HEOOXOAUMOCTH, HCIIPAB-
JSITHh OIIMOKH CaMOCTOSATENBHO;

e B JMajJOre C Y4YUTEJIEM COBEpPUICHCTBOBATH CAMOCTOSITEILHO BbIpaOOTaHHBIE KPUTEPUU
OLIEHKH.

Iloznasamenvnvie YVJI:




aHaJM3UPOBATh, CPAaBHUBATH, KIACCU(PUIIUPOBATH U 00001aTh (DaKTHI U sBICHUS. BhIsB-
JSATh NPUYUHBI U CIIEACTBUSI MPOCTHIX SBICHUI.

OCYIIECTBIISITh CPaBHEHUE, KIACCH(PHUKAIIUIO, CAMOCTOSITEIIBHO BBIOMpAs OCHOBAHHS U
KPUTEPUU JJIs1 YKa3aHHBIX JIOTHYECKUX OTEPAIIHIA;

CTPOUTH JIOTHYECKOE pacCyXJIEHHEe, BKIIOYAIONlee YCTAHOBJCHHE MPUYHUHHO-
CJIEICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMATUYECKUE MOJICNIN C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00hb-
eKTa.

COCTaBJISITh TE3UCHI, PA3JIMYHBIEC BUJIbI IUTAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.).
peoOpa3oBEIBATH HHPOPMAIIMIO K3 OJJHOTO BHJA B APYroi (TaOIUIly B TEKCT U TIp.).
YMETh OTPEIENIATh BO3MOXXHBIE HCTOYHUKH HEOOXOJUMBIX CBEACHHIA, TIPOU3BOIUTH IO~
UCK WH(OpPMAIINU, AaHATTU3UPOBATH U OLICHUBATH €€ JIOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMocCTOsTEIbHO OpPraHM30BbIBaTh yueOHOE B3aWMOJAEWUCTBUE B rpymie (omnpeaensTs oo0ue
LIeJIU, pacTIpeeNsITh POJIU, 1I0TOBApUBATHCS JPYT C IPYTOM U T.11.).

Ilnanupyembie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

JlesiTensHOCTh 00pPa30BaTENILHOTO YUPESKICHUS 00IIero o0pa3oBaHusi B O0yUEHUH XUMHUU JTOJIK-
Ha OBITh HAMpaBJIeHa Ha JOCTHKEHHE 00YJaIOIIUMUCS CIEAYIOMINX JUYHOCTHBIX Pe3yabTATOB:

1.

2.

B LIEHHOCTHO-OPUEHTAIMOHHOM c(epe - UyBCTBO rOPJOCTU 332 POCCUMCKYIO XMMHUYECKYIO
HayKy, TYMaHu3M, OTHOIICHHUE K TPYAY, LEIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CaMo-
OLICHKa;

B TPYZIOBOil chepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AaibHElIIel o0pa3oBaTeabHOM
TPaeKTOpUH;

3) B mo3HaBaTeNbHON (KOTHUTHUBHOM, MHTEIIEKTYalbHON) chepe —MOTHUBALIUS yYCHHS, YMEHUE
YIPaBISATh CBOEH MMO3HABATEIBHON AESITETbHOCTBIO.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHHS BBHITYCKHHKAMU OCHOBHOW IIKOJBI MPOTPaMMBI
10 XUMHUH SIBJISIOTCS:

1.

3.
4.

5.

BJIaJICHHE YHHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMU JI€ATENbHOCTH: HA0III0-
NIeHUEe, U3MEPEHNE, IKCIIEPUMEHT, yueOHOe HCCileI0BaHUE; IPUMEHEHNE OCHOBHBIX METO-
JIOB NIO3HAHUS (CHCTEMHO-MH(OPMALMOHHBIA aHAIN3, MOJAEIHPOBAHUE) AT H3YyYEHHS
Pa3INYHBIX CTOPOH OKPY’KAOIIEH IEHCTBUTEIBHOCTH;

UCIOJIb30BAHNE YHHBEPCAIBHBIX CHOCOOOB JEATEIBHOCTH MO PELICHUIO MpOoOJieM M Oc-
HOBHBIX WHTEJUICKTYaJbHBIX ONEPALMN: HCIOIb30BAHUE OCHOBHBIX HMHTEJUIEKTYAJIBbHBIX
ornepauuii: opMyJIHpOBaHUE THIIOTE3, aHAJM3 U CUHTE3, CpPaBHEHUE, 0000IIEHUEe, CHCTe-
MaTH3anus, BEISIBICHUE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H, TIOMCK aHAJIOTOB;

YMEHHUE TeHepUpOBaTh UACH U ONPEIEATh CPEJICTBA, HEOOXOAUMBIE JJIsl MX pealn3alluy;
YMEHHUE OIPENeIIATh LENU U 33/1a4M JIeATEIbHOCTH, BBIOUPATh CPEICTBA PeATH3alH LeIn
U IIPUMEHSATDH UX Ha IIPAKTUKE;

MCIOJIb30BaHNE PA3JIMYHBIX HICTOYHUKOB JIJIsI TOJTyYE€HUS XUMUYECKOW HH(pOpMalnu.

HpeHMeTHLIMH pe3ydabTaTaMi 0CBOCHUS BbBINMNYCKHUKAMHA OCHOBHOM IIKOJIbI nporpaMmabI
10 XMMHH ABJIAIOTCH:

8 ki1acce
BrinycKkHUK HAy4YuTCH:

XapaKTEPU30BaTh OCHOBHBIC METOJIbI ITIO3HAHMA Ha6J'IIO)IeHI/Ie, HU3MCPCHUEC, DOKCIICPUMCHT,
OIMCBLIBATh CBOMCTBA TBépI[LIX, KUIKHUX, Fa3006p3.3HLIX BCIICCTB, BBIACIIAA UX CYHICCT-
BCHHBLIC ITPU3HAKH,

PACKpPBIBATH CMBICJT OCHOBHBIX XUMHUYCCKUX MOHATHH «aTOM», «MOJICKYJIa», «XHUMU-
YeCKuH QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC BCIICCTBO», KBAJICHTHOCTbY, «XU-



MUYECKasi peaKIus», UCTIOJb3Yys 3HAKOBYIO CUCTEMY XHUMUU;
PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOM TEOpHH;

pa3nuyaTh XUMHYECKUE U (PU3NYECKHUE SIBICHUS;

Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

OTIpEIEIISATh COCTAB BEUIECTB M0 MX (hopMyIiaMm;

OTIpEEISATh BAJICHTHOCTh aTOMa 3JI€MEHTa B COCIMHEHUSX;

OMPEIEIATh TUIl XUMUYECKUX PEaKIIi;

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUECKUX PEaAKIIHii;

BBISIBJISITH MPU3HAKH, CBUIETENILCTBYIOIINE O MPOTEKAaHNH XUMUYECKON PEaKIUH MPHU BbI-
MOJTHEHUU XUMHYECKOTO OIIbITA;

COCTaBJIATH (OPMYIIbI OUHAPHBIX COCIMHEHUII;

COCTaBJISITh YPABHEHMS] XUMHUECKUX PEAKIIHIA;

co0uoaTh mpaBuiia 0€30MacHoON padOThI IPU MPOBEICHUH OTIBITOB;

M0JIb30BaThCs 1a00PaTOPHBIM 00OPYJOBAHUEM U TIOCYAOH;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacCChI BEIIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0O XUMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTUHECHHUS;
BBIYUCIISATH KOJIMYECTBO, 00BEM UITU MaccCy BEIIECTBA MO KOJUYECTBY, 00beMy, Macce
peareHTOB WJIU MPOAYKTOB PEAKIIHH;

XapaKTepu30BaTh PU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJa U
BOJOPO/IA;

MOJIy4aTh, COOMPATh KUCIOPOI U BOJIOPO;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;
pacKpbIBaTh CMBICIH 3aKOHA ABOTapo;

PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3P PEKT peakiumy», «MOISIPHBIA 00BEMY;
XapaKTepU30BaTh (PU3NYECKUE U XUMUYECKHUE CBOMCTBA BOJIBI;

PacCKpBIBATh CMBICIT MIOHATHS «PACTBOPY;

BBIYHMCIISITH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C OMPEAECIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCIMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;
XapaKTepu30BaTh GU3NIECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOpPTaHUYe-
CKHX BEHISCTB: OKCHJIOB, KUCJIOT, OCHOBAHHUM, COJICH;

ONpeNesATh NPUHAAIEKHOCTh BEUIECTB K ONPEAECICHHOMY KJIacCy COSAMHEHUH;
COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUI M3YUCHHBIX KJIACCOB;

MIPOBOJIUTH OMBITHI, TOJITBEPKAAFOIINE XUMHUIECKHE CBOMCTBA N3yUEHHBIX KJIACCOB HE-
OpPTraHUYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PAaCTBOPHI KUCIOT U LIEJI0UYel M0 U3MEHEHHUIO OKPACKU
WHJIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBSI3b MEX]y KJaCCaMU HEOPTraHUYECKUX COEIMHEHMI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona /[[. 1. Menneneesa;

OOBSACHITh (PU3UUYECKHI CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEpa XMMHUYECKOTO DJIEMEH-
Ta, HOMEPOB IPYMIIbI U Iepuoaa B nepuoauyeckoi cucreme . . Menneneena;



OOBSACHSITH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B TIpejie-
JlaX MaJIBIX TIEPUOIOB M TJIaBHBIX IMOATPYIII;

XapaKTEepU30BaTh XUMHUYECKUE AJIEMEHTHI (0T BOJIOPO/Ia A0 KAJIbIIMsI) HA OCHOBE UX I10-
JokeHHs B eproandeckoi cucteme JI. . MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX
aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHS aTOMOB TEPBbIX 20 3JIEMEHTOB MEPUOIUUECKON cucTeMbl /1.
W. Menneneena;

PacCKpbIBAaTh CMBICII MOHATHM: «XUMUYECKasl CBSI3bY, «IJIEKTPOOTPHUIATEIBHOCTDY;
XapaKTEePU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTALITUYCCKOMN
pelETKY;

OTIPEICATH BUJl XUMHUYECKOU CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX

M300pakaTh CXEMBI CTPOSHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUIAMH XU-
MHYECKUX CBA3EH;

9 kaacc
BbInyCKHUK HAYYUTCH:
PacCKpBhIBAaTh CMBICIT IOHATHH «HOHY, KKATHOHY,«aHHOHY,«AJIECKTPOJIUTHI), «HEATCKTPOIIH-
TBI»,«AJICKTPOJTUTHYCCKAS TUCCOIUAIINS, KOKHCIIUTEIbY,«CTEIICHb OKHCIIC-
HHS», KBOCCTAHOBUTEIIbY, KOKHUCIEHUEY, KBOCCTAHOBIICHHE;
OTIPEJICIATh CTENIEHb OKUCICHUS aTOMa JIEMEHTA B COSAMHEHUY;
paCKprBaTb CMBICJI TeOpI/II/I BHGKTpOHHTHHGCKOﬁ Jucconuanuu,
COCTaBJIATh YPABHEHUS JICKTPOJUTHUECKON JTUCCOLMAIMU KUCIIOT, IIEJI0Y€EH, COJIEH;
OOBSACHATH CYIIHOCTh MPOIECCa ANEKTPOIUTUYECKON TUCCOLMAIIMU U pEaKIIUii HOHHOTO
oOMmeHa;
COCTaBJIATh TOJHBIE U COKpAIIEHHbIE HOHHBIC YpaBHEHUS peakinii 0OMeHa;
OTIpeEIATh BO3MOKHOCTD MPOTEKAHUS peaKuii HOHHOTO OOMEHa;
MPUBOAUTH PEAKINU, TOATBEPHKAAOIINE KAYECTBEHHBIN COCTAB PAa3JIMUHbIX BEUIECTB;
ONpeNENATh OKUCIUTENb U BOCCTAHOBUTEID;
COCTaBJISATH ypaBHCHI/Iﬂ OKHUCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;
Ha3bIBATh (paKTOpI)I, BIIMAKOIIINEC HA CKOpOCTI) XHMquCKOﬁ peaKHI/II/I;
KIACCU(UIIUPOBATE XUMHUYECKHE PEAKIIMU TI0 PA3IMYHBIM MTPU3HAKAM;
XapaKTEepPU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJI-
JIOB;
HpOBO}II/ITB OIIBITHI ITO nonyqumo, co6npaHmo 158 H3yquHIO XUMHUYCCKUX CBOﬁCTB ra3o-
00pa3HBIX BEMIECTB: YTIEKUCIOrO ra3a, aMMHaKa,
paCHOSHaBaTB OIIBITHBIM HyTCM F33006p33HBIe BCIIIECTBA. yrHeKI/ICHBIﬁ ra3 1 aMMHaKk,
XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMU METAJIJIOB;
Ha3bIBaTh OPTaHUYECKHE BEIIECTBA MO UX GOpMyIie: METaH, dTaH, STUICH, METaHOI, dTa-
HOJI, IJIMLIEPUH, YKCYCHAsl KMCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEapUHOBAs KUCIIOTA,
OJIEMHOBAas KUCJIOTa, TJII0K03a;
OLICHUBATH BIIMSHUE XUMUYECKOIO 3arpsA3HEHUS OKPYIKAIOILEH Cpeibl Ha OPraHU3M 4ell0-
BEKa;

IrPaMOTHO OOpaIaThCs C BEMIECTBAMHU B IMIOBCETHEBHOM JKU3HH;



® ONpEeneNsITh BO3MOXHOCTh IPOTEKAaHUS peaKlMii HEKOTOPBIX MPEACTaBUTENEH opraHuye-
CKHX BEILECTB C KUCIOPOJOM, BOJOPOIOM, METAJIJIaMi, OCHOBAHUSIMH, TaJIOT€HAMHU.

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNUTHCH:

* BBIIBUTaTh U MPOBEPSTH SIKCIIEPUMEHTAIBFHO TUIOTE3bI O XMMUYECKHUX CBOWCTBAX Be-
IIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYIATh B XUMUUYECKHUE PEAKIINH, O
XapaxkTepe U NPOoAYKTaxX pa3InyHbIX XMMUYECKUX PEaKIUH;

* XapaKTepU30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTaHABIUBAIOT
MPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKY JaHHBIMHU XapaKTCPHUCTUKaAMU BCUICCTBA,

® COCTaBIISITH MOJICKYJIIPHBIEC U MOJHBIE MOHHBIE YPABHEHHUS 110 COKPALIEHHBIM HOHHBIM
YpaBHEHUAM,

® IIPOTrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA NPOABJIATL OKHCIHUTCIBHBIC HJIM BOCCTAHO-
BUTEIILHBIC CBOMCTBA C Yy4ueTOM CTENICHEH OKHUCICHHUS 3JIEMCHTOB, BXOJAIIINX B €I'0 COCTAaB,

® COCTaBJSATh YPABHEHUS PEaKLHUid, COOTBETCTBYIOIIUX MOCIEA0BATEIbHOCTH MPEBPa-
[ICHUI HEOPTaHMYECKUX BEIIECTB Pa3IMUHBIX KIIACCOB;

* BBIJIBUIaTh U IIPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bI O PE3YJIBTATAX BO3IECHCTBUS
pa3anyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peaklnu;

® HCIOJIB30BaTh HpI/IO6peTéHHI)Ie SHAHUA JJId 9KOJOTUYCCKU I'PaMOTHOI'O ITOBCACHHA B
OKpYXKarollen cpene;

® HCIOJIB30BaTh HpI/IO6peTéHHI)Ie KIIFOYCBBIC KOMIICTCHU WU IIPH BBIITIOJTHCHHUU ITPOCKTOB
U y4yeOHO-HCCIe0BAaTENbCKUX 3a/1a4 110 U3YUEHHUIO CBOMCTB, CIIOCOOOB MOTYYESHHsSI U Paclio3Ha-
BaHMUSI BEIIECTB;

* 00BEKTHBHO OIIEHUBATh MH(OPMAILIHIO O BEIIECTBAX  XUMHUYECKHX MPOIECCax;

* KPUTHYECKH OTHOCHUTHCS K TICEBIOHAYYHON MH(GOPMAIINH, HETOOPOCOBECTHOM peKIia-
Me B CpeJICTBaX MaccoBO MH(OPMAIINK;

* O0CO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUI MO XUMUU JJI IPAKTUUECKOU JIeATENb-
HOCTHU YeJIOBEKa;

* CO3JAI0T MOJIENH U CXEMBI JIJIS pellieHHs Y9eOHBIX U MO3HABATEIbHBIX 3a/1a4; TTOHH-
MaThb H€O6XOI[I/IMOCTI) CO6J'IIOI[€HI/I$I HpGI[HI/IcaHI/II\/'I, npeajaracMbiX B MHCTPYKIUAX IO UCITOJIB30-
BaHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHHU U AP.



4. Conepxanne yueOHOro npeamMera XuMus
8 knacc

HavaabHble NOHATHA M 3aKOHbI XUMHUH

Tema u BemectBa. CBOMCTBA BEIIECTB. DTAJIOHHbBIE (PU3MUECKHE CBOKWCTBA BelecTB. Ma-
TepHUalbl U MaTepuanoBefeHue. Pollb XUMHUK B JKM3HM COBPEMEHHOTo oOiectBa. OTHOIICHHE
oOmrecTBa K XUMHUH: XeMoprinst 1 xeMohoOwus.

Meroap! uzydenus: xumuu. Habmonenune. DxcriepumenT. MoaenupoBanue. Moaenu ma-
TE€pPUAJIbHBIE U 3HAKOBBIE MJIU CUMBOJIbHBIE.

lNa3bl. XKunkoctu. TBEpapie BemecTBa. B3auMHbIE MEPEXOAbl MEXAY arperaTHbIMU CO-
CTOSIHUSIMH BEILECTBA: BO3TOHKA (CyOnMManus) W aecyOonumanys, KOHACHCAIMS U UCIapeHue,
KpUCTAJIIIN3alUs U IUIaBJICHUE.

®uznueckue ABieHUs. YnucThle BemecTBa U cMecU. [ OMOreHHbIE U TeTEpOreHHbIE CMECH.
Cwmecu razooOpasHslie, xxuakue u TBEpable. CriocoObl pa3aeneHus: CMeceil: MeperoHKa, Win Juc-
TUJUIALIKSA, OTCTauBaHue, PUIBTPOBAHKE, KPUCTANIM3ALMS WIN BhITapuBaHue. XpomaTtorpadus.
[TpumeHneHue 3THX crocoO0B B 1a00PaTOPHOI MPAKTUKE, HA TIPOU3BOJACTBE U B OBITY.

XuMUYecKue 31eMEHThl. ATOMBbI U MoJieKynbl. [IpocTeie U ciokHble BelecTBa. AJio-
TpoIus Ha npuMepe Kuciaopoa. OCHOBHBIE MOJOXKEHUSI aTOMHO - MOJIEKYJIsspHOro yueHus. Mo-
Hbl. BemiecTBa MOIEKyIipHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS.

3HaKkyu (CHMBOJIbI) XUMUYECKHX 3JIeMeHTOB. H(popMalns, KOTOPYI0 HECYT 3HAKH XUMHU-
YECKUX 3JIEMEHTOB. DTHUMOJIOIHS HAa3BaHUI HEKOTOPBIX XMMHUYECKUX 31eMeHTOB. [lepuonuue-
ckas Tabnuia xumuyeckux aneMmeHnToB 1. M. MenneneeBa: KOpOTKONEPUOAHBIN U TTMHHONIEPH-
onHbIi BapuaHThl. [leproas! u rpynmel. [aBHas v moOoYHAas MOATPYMIEI, Wik A- U b-Tpymnmsl.
OtHocuTenbHAs aTOMHAs Macca.

Xumnueckue (opmynsl. MHaekcsl n ko3dduuuentsl. OTHOCUTENbHAS MOJEKYJSpHas
Macca. MaccoBasi 1071 XMMHUYECKOI0 3JIeMEHTa B coeuHeHuu. MHpopmalins, KoTopyio HeCyT
XUMUYECKHUE (POPMYIIBI.

BanentHocTh. CTpyKTypHBIE POpMYsIbl. XMMHUUECKHE IEMEHTHI ¢ TOCTOSTHHON U Tepe-
MEHHOW BaJICHTHOCTbHIO. BhIBOJ (popMyIibl coeiMHEHUsI IO BaJleHTHOCTU. OmpesiesieHre BaleHT-
HOCTH XHMMHUECKOro 3yieMeHTa no (opmysie BeniectBa. CocTaBieHUE Ha3BaHUN COEAMHEHMIHA,
COCTOSIIIIUX U3 JIBYX XMMHYECKHX 3JIEMEHTOB, IO BAJIECHTHOCTH. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTB.

XuMuyeckue peakiuu. PeareHTsl U npoaykTel peakuuu. [Ipu3Haku XMMUYECKHX peak-
IUi. YCI0BUSA UX NPOTEKAHUS M IpeKpauieHus. Peakuyu ropeHus. DK30TepMUYECKUE U IHI0-
TEPMHUUYECKUE PEAKIIHH.

3aKOH COXpaHEHHUS MacChl BELIECTB. XUMHUecKHe ypaBHeHHs. CocTaBleHHE XUMHUYe-
ckux ypaBHeHHH. NHdopMaiins, KOTopyro HECET XUMUUYECKOE YpaBHEHHUE.

Knaccugukarus XUMHUECKUX peakUuil 10 COCTaBy M YUCIY PEareHTOB M MPOAYKTOB.
Tunbl XUMHUYECKUX peakuuid. Peakuuu coenuHeHus, pa3nokeHus, 3aMelieHus u oomena. Kara-
JIM3aTOPbl U KaTaJus3.

JleMoHCTpanuu
* Komekuus MaTepragoB U U3ACIHNA U3 HUX.
* Mopgenu, ucnonb3yemMble Ha ypokax (pU3uKH, OMOJIOTHH U Teorpaduu.
* OOBEMHBIE U MAPOCTEP)KHEBBIE MOJIENIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

*  Mogenu KpUCTaNINYECKUX PEIIETOK.



N GRAEWDMDPE

CJIOTBI.

Cobupanue npubdopa Aj1s Moy4yeHHs ra3a U IpOBEpKa €ro Ha TePMETUYHOCTb.
Bosronka cyxoro npaa, iofa nwim HapTaauHA.

ArperaTHbl€ COCTOSTHUS BOJIBI.

Pa3nenenue qByX HECMEIINBAIOIINUXCS )KUIKOCTEN ¢ IOMOIIBIO AEIUTENBHON BOPOHKH.
Juctunnarop u ero pabora.

YcranoBka i1t punbTpoBaHus u e€ padboTa.

YcraHoBKa JUIsl BRITApUBAHUS U €€ padoTa.

Komnexmust ObITOBBIX TPUOOPOB A5t GHIIBTPOBAHHS BO3IYyXA.

Paznenenue kpacsiero BemiecTsa (omactepa ¢ ITOMOIIbI0 OyMaKHON XpoMaTorpagu.
Mogenu aJuIoTpONHBIX MOAU(UKALINN YTIIepoia U Cephl.

[Tonyuyenue o30Ha.

IToptpeTs N A bepuenunyca u /1. 1. Menneneesa.

KopoTkoneproaHblii U IJTMHHONIEPUOIHBIN BapuaHThl [lepuoandeckoii cucremsr /1. U.
Menneneena

KoncTpynpoBanue mapocTep:KHEBBIX MOAEIECH MOJIEKYI.

Annapat Kunna.

Pa3noxxenue 6uxpomara aMMOHUS.

['openue cepbl 1 MarHuEBOM JICHTBHI.

[Toptpersr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnbITHL, WUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

['openue dhocdopa, pacTBoOpeHne MPOAYKTa TOPEHUS B BOJE U UCCIIETOBAHHE MOTYICH-
HOT'0 pacTBOPA JJAKMYCOM .

B3anmoneincTsue COIIHON KUCIOTHI C IUHKOM.

[Toryuenue ruapokcuaa menu(Il) u ero pasnokeHue mpu HarpeBaHUU.
JlabopaTropHblie ONBITHI

O3HakoMJIeHHE ¢ KoJuIeKLnel 1abopaTOpHOI MOCybI.

[TpoBepka nmpubopa [uis NOJyYEeHHUs Ta30B HA FePMETHYHOCTb.

O3HakoMIIeHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.

[TpuroroBneHNE reTEPOreHHON CMECH MOPOILKOB CEPHI U JKEJe3a U UX pa3/IeICHHE.
B3aumMoneiicTBre pacTBOPOB XJIOPUIOB U HOAM/IOB KaJHsl C paCTBOPOM HHUTparta cepedpa.
[Tony4yenue ruapoxcuna meau(ll) u ero B3anMoielicTBHIE C CEPHOI KUCIOTOM.
B3aumonelicTBue pactBopa coJibl ¢ KUCIOTOM.

HpOBepKa 3daKOHa COXPAaHCHUS MACChI BCUICCTB HA IPHUMEPC B3aMMOJEHCTBUS IIEIOUHN U KH-

9. TlpoBepka 3aKOHa COXpAaHEHHs MACChl BEIIECTB HAa NMPUMEPE B3aMMOIEHCTBHSA INENOYN H
conu sxenesa (11I).

10. Pasnoxkenune nepokcuaa BOIOPO/IA ¢ MOMOIIBI0 okcuaa Mapranmua (IV).

11. 3amemienue xene3oM Meau B MEJHOM KYIIOPOCE.

IIpakTnyeckune padoThl

1.

3HAaKOMCTBO € J1a0opaTopHbIM oOopynoBaHueM. [IpaBuia TeXHUKH 0€30MacHOCTU IMPH

pabote B kabuHeTe XxumMun. Hekotopsie BUIbI padoT.

2. AHaIu3 MOYBbI



BaxHeiilue npeacraBuTe/ M Heoprannyeckux Bemects. KosimyecTBeHHbIe OTHOLIEHUS B
XUMUH
Cocras Bo3ayxa. [Tonstre 00 00bEMHOM 10716 KOMIIOHEHTA IPUPOAHOM Ta30BOM CMECH —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOM CMeCH O ero 00bEeMHOH J0J1e M HA00OPOT.
Kucnopona. O3on. [Tonyduenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KUCIOPOa. XUMHU-
YECKHE CBOWMCTBA KHCIIOPO/a: B3aUMO/JICHCTBIE ¢ METaJlJIaMH, HEMETaJJIaMU U CJIO’KHBIMH Bellle-
ctBamu. [Ipumenenue kucnopoaa. Kpyrosopor kucinoponaa B mpupoe.
Oxkcunpl. O6pazoBaHre Ha3BaHUN OKCUIOB 10 UX Gopmyrnam. CocraBieHue GopMys OKCH-
JIOB 110 MX Ha3BaHusIM. [IpencTaBuTenn OKCUIOB: BOJa U YIIEKUCIBIN T'a3, HeraméHas U3BecCTb.
Bonopoa B mpupoae. uznueckrne U XUMHUYECKHE CBOMCTBA BOAOPOAA, €TI0 MOJYYCHUE U
MIpUMEHEHUE.
Kucnotsl, ux cocraB u knaccupukanms. Maaukaropsr. Tabmuna pactBopumoctu. Cosi-
Hasl U CepHasi KUCIOTHI, UX CBOMCTBA U MPUMEHEHHE.
Conu, ux coctaB u Ha3BaHus. PacTtBopuMocTs coseii B Boge. [IpencraBurenu conei:
XJIOpHU HaTpus, KapOoHaT HaTpus, pocdar Kanpius.
[Tocrosinnas ABoraapo. KonuuectBo Bemectsa. Monbs. Monsipuas macca. Kpatusie equ-
HUIBI U3MEPEHUS KOJIMYECTBA BELIECTBA — MHJIIUMOJb M KUJIOMOJIb, MIJTUMOJISIPHAS U KUJIO-
MOJISIpHAsi MacChl BEILIECTBA.
Pacuérel ¢ MCmonb30BaHMEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJIApHAs Maccay,
«IOCTOSIHHASE ABOTAZPO».
3akoH ABoraipo. MomisipHbiii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOT-
HOCTb OJIHOT'O T'a3a Mo JIPyromy.
KpaTtHble eqMHUIIBI H3MEPEHUS] — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIM 00beMbI Ta3000-
pa3HbIX BELIECTB.
PacuéTel ¢ MCNONB30BAHMEM MOHATUH «KOJIMYECTBO BEIIECTBA», «MOJSpHas Maccay,
«MOJISIPHBIN 00bEeM ra30By, «IIOCTOSTHHAsE ABOTaIPO».
Pacuérbl ¢ ucnosnp3oBaHMEM MOHSATUN «KOJUYECTBO BEILIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO0 ABOTaJpo».
I'unpocdepa. KpyroBopoT Bojibl B mpupoje. Puznyueckne 1 XMMUUYECKHUE CBOMCTBA BOJBI:
B3aUMOJICVCTBUE C OKCUIAAMM.
OcHoBaHus, Ux coctaB. PacTBOpuMOCTh OCHOBaHUM B BOJE. VI3MeHeHHe OKpacku MHIU-
KaToOpoB B 1IeJI04HOMU cpeae. [IpeacraBurenu menoueit: ruApoKCUIbl HATPUS, Kaaus U KaJlbLUs.
PacTBOopuTens u pactBopénHoe BeuecTBo. PactBopsl. PacTBopenue. ['nnparel. MaccoBas
JI0JIsI PaCTBOPEHHOIO BEIECTBA. Pacy€Thl, CBA3aHHBIE C MCIOJIb30BAHUEM MOHITHS «MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.
JleMoOHCTpaL UK
* OmnpeneneHue coepkaHus KMCIOPOIa B BO3IYXE.
* [lonyueHue KuCIOpOJa pa3I0KEHUEM IIEPMaHraHaTa Kaaus U EpoKcuIa
BOJIOpOJA.
* CobOupaHue METOJIOM BBHITECHEHUS BO3/IyXa U BOJIBL.
* Pacno3naBanue Kucioposa.
* TopeHue maruus, kenesa, yris, cepbl 1 (pocdopa B KUCIOPOIE.
*  Komnekuusi OKCUAOB.
* [lomyuenue, cobupanue u pacrio3HaBaHUE BOJOPOIA.

* Topenue Bogopona.



* BsaumogpeiictBue Bogopoaa ¢ okcugom meau(ll).

*  Kounekuus MUHEpaIbHBIX KUCTIOT.

* IlpaBuio pazbaBiieHUs cepPOil KUCIOTHI.

*  Komiekuus conei.

* Tabauua pacTBOPUMOCTH OCHOBAHMM, KUCJIOT U COJIEH B BOJE.

* HexoTopblie MeTaNJIbl, HEMETAJUIBI U COCTMHEHUS] KOJIMUECTBOM BelllecTBa B 1 MOJIb.
*  Mopuens MOJISIPHOTO 00BhEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHbie ONBITHI

12. TlomyrHeHME H3BECTKOBOM BOABI IIPH IIPONYCKAHUU YIIIEKHMCIIOTO Ta3a.
13. Tlonyuenue Bogopoaa B3aMMOAEHCTBUEM IIMHKA M COISHON KHUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. M3meHenue OKpacKu MHAMKATOPOB B LIEIOYHOM CPEJIE.
16. Osnaxkomienume ¢ mpemnaparaMy IOMAIUHEH WM INKOJBHOW aNTE€YKU — PACTBOPAMH IIE-
pOKCHJa BOAOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAILIATBIPHOIO CIIUPTA.
IpakTnyeckne padoThl
3. Tony4enne, cobMpaHKe U PaCIO3HABAHKE KHCIOPOA.
4. Tlony4enue, cOOMpaHUe M PaCIO3HABAHUE BOAOPOIA.
5. IIpuroToBneHure pacTBOPOB CONEH ¢ X 3aJaHHOM MaCCOBOM JIOJIEA.
OCHOBHBIE KJIACChI HEOPraHMYECKUX COeUHEHUH
O06o0meHre cBeleHni 00 OKCHaaxX, UX KiacCupUKaIMU, Ha3BaHUIX U cBoKcTBaX. CriocoObl
MOJIYYEHHUS] OKCUIOB.

OcHoBaHusl, UX KiIaccuuKaiys, Ha3BaHUSI U CBOMCTBA. B3anmoelicTBie ¢ KUCIOTaMU,
KHCJIOTHBIMH OKCHUJIAMU U COJIsSIMU. PaznoskeHrne HepacTBOPUMBIX OCHOBaHUH. CrocoObl MmMomy-
YEHHS] OCHOBAHHMIA.

Kucnotel, nx kmaccupukanuss m HazBaHusa. OOIME XMMHUYECKHME CBOWCTBAa KHCIOT.
B3auMozeiicTBue KHUCIOT € METaUIaMH. DJIEKTPOXUMHUYECKUW PsJ HANPSIKEHUH METaslIoB.
B3auMopeiicTBue KUCIOT ¢ OKCHMIAMHU MeTauioB.B3auMopeiicTBue KHUCIOT ¢ OCHOBAHUSIMU —
peakuus HeuTpanusanuu. BzauMoaencTBrue KucioT ¢ conmsmu.llonmyuenue  Geckucmopon-
HBIXH KUCJIOPOJICOAEPKALUIUX KUCIIOT.

Counn, ux kiaccudukanus U cBoicTBa. B3anumoseiictBue coneii ¢ metaimaMu, ocoOeH-
HOCTH ATUX peakiui. BzanmoeiicTBre cone ¢ ConsiMH.

['eneTndeckue psiipl MeTaIa 1 HeMeTasuta. [ eHeTndeckas CBsI3b MKy Kiaccamu He-
OpTaHWYECKHUX BEIIECTB.

JlaGopaTopHbie ONBITHI

17. B3aumoeiicTBre OKCHIA KAIBIHAS C BOIOM.

18. ITomyTHEHNE M3BECTKOBOM BOIL.

19. Peakuus HeiiTpanuzanum.

20. Monyuenue ruapokcua meau (1) u ero B3auMoaeiicTBUE ¢ KMCIOTOM.
21. Pasnoxenue rugpoxcuna meau (1) mpu Harpesanum.

22. B3auMo el iCTBHE KHCIIOT C METAILIAMH.

23. B3auMoJeHCTBHE KHCIIOT C COJISIMH.

24. O3nakoMIIEHHE C KOJUIEKLIUEN COJIEIA.

25. Bzaumoneiictue cyabhara meau(Il) ¢ xene3om.



26. BzaumogeiicTBHE COJIEN C COAMH.

27 . TeHeTnuecKas CBsI3b Ha IPUMEPE COEAUHEHUM MEH.
IpakTnyeckmne padoThl

6. Pemenune sKCrepUMEHTATBHBIX 3a1a4.

Iepuoauuecknii 3akoH u Ilepnoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
. . MenaeJieeBa U CTPOEHHE aTOMa
EcTtecTBeHHbIE CEMENCTBa XUMUYECKUX AJIEMEHTOB: IIICJIOYHBIE U IIEJIOYHO3EMEIbHBIE Me-
TaJIJIbl, TaJOTeHbl, HHEPTHbIE (Oyaropoanbie) ra3pl. AMGOTEpHOCTh. AMMOTEpHBIE OKCHIBI H
ruapokcuabl. KoMIiekcHbIE COMu.

Ortkpeitue . . MenaeneessiM [leproandeckoro 3akoHa u coznanue um [lepuoanye-
CKOM CHCTEMbI XMMHYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTPOCHHUH aTOMOB. J[oKa3arenbCTBa CIIOKHOCTH cTpoeHHs aToMOB. OnbITel Pe3epdopma. [Tnane-
TapHas MOJICJIb CTPOCHHS aToMa.

CocraB aTOMHBIX fAJIep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAsi Macca. Bzaumo-
CBSI3b MOHSATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Macca.

Mukpomup. DnekTpoHbl. CTPOCHHUE SJIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHUX 3Je-
MeHTOB NeNe 1-20. [ToHsiTue o 3aBepIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnyeckuid cmbica cumBovku [lepuoanueckoit cuctembl. CoBpeMeHHas
dopmynupoBka [lepuoaudeckoro 3akona. M3MeHeHUsT CBOMCTB 2JIEMEHTOB B MEPUOaX U TPYI-
nax, Kak (QyHKITUSI CTPOCHUSI DJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKa dJeMEHTa-MeTaula U JIEMEHTa-HeMeTalljla Mo UX MojoxkeHuto B Ile-
pUOIMYECKOl cucteme Xxumudeckux anemeHToB 1. 1. Menneneena.

JleMoOHCTpaL U
* Paznuunbie popMbl TAOIUI] TEPUOTUYECKON CUCTEMBI.
* Mouenuposanue nocrpoenus Ilepuonnueckon cucremsl 1. . Menneneesa.
* Moaenu aTOMOB XUMHYECKUX 3JIEMEHTOB.
* Mogenu aTOMOB 3JIeMEHTOB 1—3-T0 MeproI0B
JlabopaTopHble ONBITHI.
28. IMonyuenue aM(pOTEPHOrO THAPOKCHIA U UCCIEIOBAHUE €I0 CBONCTB.

XumMnueckas cBsi3zb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

HNonHas xumuueckasi cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HEMETAaJJIOB.
Cxembl 00pa3oBaHMsS MOHHOM CBS3M Ul OMHApHBIX coeAuHEHUH. VloHHBIe KpHCTalIMuecKue
pPEemETKN U (PU3NUECKUE CBOMCTBA BELIECTB C 3TUM TUIIOM pelérok. [lonarue o GpopmynpHOM
€JIMHULIE BEIECTBA.

KoBasneHTHas xumuueckasi CBsi3b. DJIEKTPOHHbBIE U CTPYKTYypHbIEe hopmyisl. KoBaneHT-
Hasl HemoJsipHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U JJIsi OMHAPHBIX COEAMHEHUH.
MounekynsspHble U aTOMHBIE KPUCTAIUNIMYECKHE PEIIETKH, M CBOMCTBA BELIECTB C 3TUM THUIIOM
pEUIETOK.

DNEeKTPOOTPULIATENBHOCTD. Psn anekTpooTpunarenbHocTu. KoBaneHTHas mosisipHas Xu-
mMu4deckasi cBsi3b. Jumoas. CxeMbl 00pa3oBaHusl KOBAJICHTHOM MOJNAPHON CBSI3W Al OMHAPHBIX
COCIMHEHUN. MOEeKyIsipHbIE U aTOMHBIE KPUCTAIUIMYECKUE DPEIIETKH, CBOMCTBA BELIECTB C
JTUM THUIIOM PEIIETOK.



Merannuueckas XUMUYECKas CBSI3b U METAUTMYECKasd KpUcTauinyeckas pemerka. CBou-
CTBa BEILECTB C TUM THUIIOM PEIIETOK. Equnas npuposa XUMUYECKUX CBS3EH.
Crenenb okucienus. CpaBHEHUE CTENIEHU OKHCIIEHUS U BasieHTHOCTH. [IpaBuiia pacuéra
CTETIeHEH OKUCIIEHUS 10 (POopMysiaM XUMHUYECKUX COCTMHEHUH.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuu. OnpeneneHue CTEIeHEH OKUCIEHMS JUIs
3JIEMEHTOB, OOPa3yIOIIMX BELIECTBA Pa3HbIX KJAaccoB. Peaknuu MOHHOro oOMeHa M OKHCIIU-
TEIbHO-BOCCTAHOBUTEINIbHBIE peakiuHd. OKHUCIUTENb U BOCCTAHOBUTEND, OKUCIEHHE U BOCCTa-
HoBJIeHHE. COCTaBJICHUE YPAaBHEHHHM OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN METOAOM
3JIEKTPOHHOTO OajaHca.
JleMoOHCTpaL U
* Buzeo ¢parmenTs! u ciaiipl «MloHHas XUMHUYecKas CBSA3b ».
* KoJsuleknus BeImecTs ¢ MOHHOM XUMUYECKON CBA3bIO.
* Mopnenu MOHHBIX KPUCTAJUINYECKUX PEIIETOK.
* BugaeodparmenTsl u cnaiiibl «KoBajeHTHas XUMUYECKask CBSA3bY.
* Kosuiekuus BemecTB MOJEKYJIIPHOTO U aTOMHOI'O CTPOCHHSI.
*  Mogenu MOJIEKYIAPHBIX ¥ aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
* BuneodparmenTsl u crnaiiasl «MeTtannudyeckas XMUMUYECKas CBS3bY.
*  Komekuus «MeTtauisl U CIUIaBbI».
* BsaumopeiicTBUE IUHKA C CEPOii, CONSIHOW KUCIOTOH, XstopuaoM meau (11).
* [T'openue maruus.
* B3saumoneicTBUE XJIOPHON U CEPOBOJOPOIHON BOJIBI.
JlabopaTopHbIe ONBITHI
29. WM3rorosnenue MOAENH, WLIFOCTPUPYIOIIEH CBOWCTBA METAJIMIECKOM CBA3U

9 knacc
IloBTOpEeHne u 00001MIeHHe CBeIeHUIT 10 Kypcy 8 kiacca
bunapusie coequnenusi. Okcubl coneoOpasyrolue u HecoseoOpasyromue. I uapokcu-
JIbl: OCHOBaHUs, aM(pOTepHbIe, KUCI0Thl. CpeaHue, KUCable, OCHOBHBIE COJIH.
O06001eHre CBeACHUN 0 XUMUYECKUX peakiusax. Knaccudukaius XuMHUUECKUX peak-
[UH MO0 Pa3IMYHBIM OCHOBAHUSM: COCTAaBY M UHCITY pEarupyroumx u o0pa3yromuxcs BemecTs,
TerioBoMy 3¢ (deKTy, HarpaBIeHHUIO, U3MEHEHHIO CTETIEHEH OKHCIIEHUS JIEMEHTOB, 00pa3yo-
IIMX pearupyrolre BemecTna, ¢pase, UCIoIb30BaHUIO KaTalnu3aTopa.
ITonsTHE O CKOPOCTH XUMHUECKOHN peakunn. DaKTOpsI, BIMSIONIME HA CKOPOCTh XUMU-
YECKUX PEeaKLUil: IpUpoJa pearupyoIluX BEIIECTB, UX KOHLIEHTpaLus, TEMIIEpaTypa, IJI01aab
CONPUKOCHOBEHMSI, HAIMUME KaTanu3aropa. Karanus.
JleMoOHCTpaLun
* (O3HaKOMJIEHHE C KOJUIEKIUSIMHU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJIEHHE C KOJUIEKIUAMHU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOHN peakliuy OT IPUPO/bI PEarupyIOIINX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOM peakluu OT KOHIEHTPALMU PEarupyromux Be-
IIECTB.
* 3aBHCHUMOCTb CKOPOCTU XMMHUUYECKOM peakluu OT IUIouaan
COIIPUKOCHOBEHUS PEarupyroliyux BeIEeCTB («KUIALIMN CI0i»).



* 3aBHUCHMOCTh CKOPOCTH XMMHUYECKOHN PEaKIUu OT TEMIEPATyphl PEarupyoInuX BEIIEeCTB.
JlaGopaTopHble ONBITHI
B3aumopeiicTBie aMMuaka U XJIOpOBOIOPOAA.
Peakuus nertpanuzanuu.
Habmionenue temnoBoro s dexra peakiuu HeHTpaIu3aiuu.
B3aumoneiictBue cepHoit kuciaotsl ¢ okcugom menu (I1).

PaznoxxeHne nepokcuia BOAOpoOia ¢ OMOIIBIO KaTajia3bl KapTodens

o0k owhE

3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKluy OT MPUPOAbl Pearupyroninux BelecTB Ha
IIpUMeEpe B3aUMOJICHCTBHSI pAaCTBOPOB THOCYJIb(aTa HATPHS U XJIopuaa oapus, THOCYIb(dara
HATpUsI U COJITHOM KUCIIOTHI.

7. 3aBUCHMOCTbH CKOPOCTH XUMHYECKON PEAKIMU OT IPUPOILI METAILIOB IIPU UX B3aHMO-
NEUCTBUH C COJISIHON KHUCIOTOH.

8. 3aBHCHMOCTbH CKOPOCTH XUMHUUYECKON PEaKIMKM OT IPUPOIBI KMCIOT IPH B3aUMOIEHCTBUM
HX C JKEIIE30M.

9. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPEL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAaKIIMU OT KOHIIEHTPALMH.

11. 3aBucuUMOCTH CKOPOCTH XMMHMYECKOM pPEaKLUM OT IUIOMIAAM CONPMKOCHOBEHHMS Pearu-
PYIOLIMX BEUIECTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMUYECKON PEaKIMH OT KAaTalu3aTopa.

XuMH4YeCcKHe peakii B PaCTBOPAX YJIEKTPOJIUTOB

[TonsiTve 00 SIEKTPOIUTUYECKON JAUCCOLUANNU. IICKTPOJIUTHI U HEIJIEKTPOIHUTHL. Me-
XaHU3M JIUCCOIMAIAN SJIEKTPOIUTOB C PA3IMYHBIM XapakTepoM CBs3u. CTENeHb JIEKTPOIUTH-
yeckoii auccoruanui. CUIIbHbBIE U ca0ble SJeKTPOIHUTHI.

OCHOBHBIE TTOJOKEHHSI TEOPUH DIEKTPOIUTUYECKON Auccorualuu. Knaccudukanus mo-
HOB M UX cBoMcTBa. KHCIOTHI, OCHOBaHMS M COJH KakK dMEKTPOIuThl. X knaccudukamms u auc-
colanusi.

OO0me XMMUYECKHEe CBOWCTBA KUCTOT: U3MEHEHHE OKPACKW MHIWKATOPOB, B3aUMOJICH-
CTBHUE C METAJJIaMHU, OKCHUJAMU U TUIAPOKCHIAMH METAJIOB U COJISIMU. MoJeKysipHble U UOH-
HbI€ (TIOJIHBIE U COKpALIEHHbIE) YPAaBHEHUSI pEaKIUil.

XUMUYECKUN CMBIC COKPAIIEHHBIX YPAaBHEHUM. Y CIOBUS MPOTEKAHUS PEAKIHI MEXKIY dIICK-
TPOJIUTaMHU JI0 KOHIIA. Psii akTHBHOCTH METaIOB.

OO0mure XUMHUYEeCKUue CBOMCTBA IIEN0YeH: B3aUMOJICHCTBUE ¢ KUCIOTaMH, OKCUAMH He-
MeTaIyIoB, colisiMu. OOIIMe XUMHUYECKHE CBOICTBA HEPACTBOPUMBIX OCHOBAHMIA: B3aMOICHCT-
BHE C KHCIIOTaMH, Pa3JI0KEHUE MTPU HATPEBAHUH.

OO0me XMMHUYECKHEe CBOWCTBA CPEIHHMX COJICH: B3aUMOJICHCTBUE C KHCIIOTaMH, IIEIO0-
YaMH, COJIAMH M MeTallIaMH. B3anMoaeCTBIEe KUCIIBIX COJICH CO IISI0YaMH.

Manaponms, kak 0OMEHHOE B3aMMOJIEHCTBHE COJICH ¢ BOJOW. ['MApONIHM3 COMM CHIBHOTO
OCHOBaHUS U CJ1a00M KUCTOTHL. ['maponmn3 conm ciaboro OCHOBaHUS U CHIIBHOW KUCIOTHI. [1Ika-
na pH.

CBolicTBa KUCIIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DIEKTPOIUTHUECKOMN
JIUCCOIMAIIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JleMoOHCTpaI UK.
* lcnblTaHuE BELIECTB U UX PACTBOPOB HA AJIEKTPOIIPOBOIHOCTD.



*  3aBUCHMOCTb 3JIEKTPONPOBOJAHOCTH YKCYCHON KMCIIOTHI OT KOHLIEHTPALHH.
* JIBM)KEHHE OKPAILICHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
* Ompeenenne xapakTepa cpejibl B pACTBOPax COJIEH.
JlaGopaTopHbIe ONbITHI.
13. Muccoumnanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. N3smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IUYHBIMKU KMCIOTAMH.
16. Tlonyuennme ruppoxcuna meau (11).u ero B3auMoAEHCTBUE C PA3IMYHBIMU KUCIOTAMHU.
17. BzaumoneiictBue cuinbHbIX KucaoT ¢ okcugom meau (11).
18-20. B3aumoneiicTBre KUCIOT C METAJIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4eHune CTyIHs KPEMHUEBOM KMCIIOTL.
23. KauecTBeHHAas peakys Ha XJIOPHI - MU CYJIb(PaT-HOHEI
24. VI3MeHeHne OKPacKH MHIMKATOPOB B INEIOYHOM Cpee.
25. B3anMoelicTBHE IET0UEl ¢ YTIIEKHCIIBIM Ia30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHMSI.
27. Tonyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. BzanmoelicTBue KapObOHATOB ¢ KMCIOTAMH.
29. Tlonyuenune ruapokcuna xeesa(lll).
30. BzaumozeiicTBre *kemne3a ¢ pactBopoM cyibhara meau (11)
IpakTuyeckne padoThl
1. CsoiicTBa KHCIOT, OCHOBAHUI, OKCUJIOB H COJIEN B CBETE TEOPHHU DJIEKTPOIUTHYE-
CKOIi JINCCOIMAIINY ¥ OKUCIIUTELHO-BOCCTAHOBUTENIBHBIX PEAKITHI

HemeTtaibl 1 MX cOeJUHEHHSA

CrtpoeHne aTOMOB HEMETAJUIOB U UX NojiokeHue B [lepuoaudeckoii cucreme. P anex-
TPOOTpULIATENBHOCTH. KpucTannnueckue pemeéTky HEMETaNIOB — IIPOCTBIX BELIECTB. AJulo-
Tpomus U €€ npuunHbl. Pu3nueckue cBoiicTBa HeMeTauioB. OOIMe XMMUYECKHE CBOICTBA He-
METaJIJIOB: OKUCIUTENbHbBIE U BOCCTAHOBUTEINbHBIE.

["asiorensl, CTpO€HHE UX ATOMOB U MOJIEKYNl. DU3nyeckne 1 XMMUYECKUE CBOMCTBA rajo-
IeHOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB raJIoT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS B
ITepuoanueckoit cucreMe. HaxoxaeHue rajJoreHoB B NPUPOJE U UX IOJydeHUE. 3HAUYEHHE U
IIPUMEHEHHE TaJIOTEHOB.

["aoreHoBOOPO/IBI U COOTBETCTBYIOIIME UM KUCIIOTHI: IJIABUKOBAs, COJIsIHASA, OpOMOBO-
JI0pOoJiHas, M0J0BOOpoAHAs. ['anorennpl. KauecTBEHHBIE peakliMK Ha rajoreHu1-uoHsl. [Ipu-
MEHEHHE COeIMHEHUN TaJIOTeHOB U UX OMOJIOTUYECKasi pOJib.

O6mmas xapakrepuctuka neMeHToB VIA-rpynmnsl. Cepa B mpupojie u e€ noiayueHue. Al-
JIOTPOIIHbIE MOAU(PHUKAIIUHN CEPBI U UX CBOMCTBA. XUMUYECKHE CBOMCTBA Cepbl U €€ IPUMEHEHHUE.

CepoBoJ0pO/I: CTPOEHUE MOJIEKYJIIBI, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHUE U
3HayeHue. CepoBoiopoanas kuciota. Cynbhuasl 1 ux 3HadyeHue. JIroMuHo(pOopHI.

Oxcupn cepsl (1V), cepaucrast kucnota, cynbputhl. KadecTBeHHast peakuus Ha CyabQuUT-
WOH.

Oxcun cepsl (VI), cepnas kucnota, cynbdarel. Kpucramnoruaparsl. KauectBennas pe-
aKIus Ha CyIb(aT-uoH.



CepHast KUCI0Ta - CHJIbHBIN AIeKTpoJuT. CBOMCTBA pa30aBICHHON CEPHON KUCIIOTHI, KaK
TUIMYHOW KHUCJIOTBI: B3aMMOJICHCTBHE C METAJJIaMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHJIaMH,
OCHOBAaHMSAMHU U aM(pOTEPHBIMU THAPOKCUIAMH, colsiMu. KauecTBeHHas peakuus Ha Cyibdar-
WOH.

OO6mas xapakTepuctuka 31eMeHTOB VA-rpynnel. A30T, CTPOEHUE aToMa U MOJIEKYIIBI.
Ouznyeckue U XMMHYECKUE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B PUPOE U ero Ouojaoruye-
CKas pOJIb.

AMMHUaK, CTpOeHHE MOJIEKYNbl U (hU3MUecKHe CBOICTBa. AMMHUauHas BOJA, HAIAThIpP-
HBII CIIUPT, TUAPAT aMMUakKa. JJOHOPHO -aKLENTOPHBIM MEXaHU3M 00pa30BaHUs KaTHOHA aMMO-
Hus. BoccraHoBuTenbHble cBoOMicTBa aMMuaka. Coiau aMMOHHUS U UX IpuMeHeHue. KauecTBeH-
Hasl peaKiys Ha KAaTHOH aMMOHUSI.

Okcuapl a3ora: HecojeoOpasyrollue U KHUCIOTHBIE. A30THUCTasi KUCJIOTA U HUTPHUTHL.
A30THas KuC0Ta, €€ ojiyueHue u cporictsa. Hurpartsi.

®ochop, ctpoenue aroma u amtorponus. Pochunsl. Pochun. Okcun dochopa(V) u
oprodochopnas kucnora. Pocharel. Dochopusie ynodperus. MHCEKTULIHIBI.

OO6mass xapakTepucTuka smeMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOSHHS aTOMOB,
MPOCTHIX BEIIECTB U COCTUHEHHI B 3aBUCHMOCTH OT TOJIOKEHUA 311eMeHTOB B [lepuonnyeckoit
cucrteMe. Yriiepoa. AJUIOTPOIIHbIE MOAU(DUKAIUK: anMa3, Tpadut. AMOPQHBIN yriIepoa U ero
copra: caxka, aKTHBUPOBAHHBIM yroyib. AncopOiusa. XuMudeckue cBoiicTBa yriepoaa. Kokco-
XUMHYECKOE TIPOU3BOJICTBO | €ro mpoaykuus. KapOuasl.

Oxkcup yranepona(ll): crpoenne mosnekyibl, ojiydeHue U ero cBoiicrsa. Okcuj yriaepo-
na(l1V): crpoeHure MoOJeKyIIbl, MOJy4YeHHE U €ro CBOMCTBA. YTrojbHas kucioTa. Colu yroybHOM
KHCJIOTBI: KapOOHATHI M THIPOKapOoHaThl. TexHuueckas U MUILEeBas coja.

Heoprannueckne n opraHM4ecKkHe BEIECTBA. YTIJIEBOAOPOAbl. XUMUYECKOE CTPOCHHUE
OpPraHUYECKUX BEIIECTB, KaK MOPSI0K COeAMHEHHs] aTOMOB B MOJIEKYJIE 10 BAJIEGHTHOCTH.

MertaH, 3TaH, Kak IpeAeabHbIE YIIIEBOJAOPOIbl. DTHIIEH U alleTUJICH, KaK Helpe/ielbHbIe
(HeHachIILIEHHBIE) YTIeBo10poabl. I'opeHne yrieBo1opoaoB. KauecTBeHHbIE peakliuy Ha HEmpe-
JIEJIbHBIE COEMHEHMS.

OTUJIOBBIN CIUPT, €r0 MOJyYyeHue, NpUMEHEeHUEe U (pu3nosornyeckoe aencreue. Tpéx-
aTOMHBIA cHHpT TimnepuH. KadyecTBeHHass peaknus Ha MHOTOATOMHBIE CIIHPTHI. YKCYCHas -
IpeCTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

KpemHuuii, crpoerue ero atoma u cBoiictBa. Kpemuuii B npupoje. CUIMIMIBI U CHIIAH.
Oxcun kpemuus(1Y). Kpemaueas kuciora u e€ coiu.

[Tpou3BocTBO cTekiIa U ieMeHTa. [IpoIyKIMs CHIIMKaTHOW MPOMBIIIJIEHHOCTH: ONTHYe-
CKO€ BOJIOKHO, KepamuKa, dhapdop, dasHc.

Onrryeckoe BOJIOKHO.

Hewmerannsl B npuponie. @pakiimoHHasi meperoHka >KUIKOro Bo3ayxa Kak crnoco0 moiy-
YeHHUsl KHUCIIOpoja, a3ota, aproHa. [lomyuenue docdopa, kpeMHUs, Xjopa, Homa. DIEKTPOIU3
pacTBOpPOB.

[Tony4yeHue cepHON KUCIIOTHI: ChIPhE, XUMH3M, TEXHOJIOTHUECKAs CXeMa, METO1 KUIIs-
IIETO CJIOsI, IPUHIUIIBI TETUI000MEHA, TPOTUBOTOKA U HUPKYJIsiiuu. OneyMm. [IpousBoacTso am-
MHAaKa: CbIphE, XUMH3M, TEXHOJIOTHUECKAs CXeMa.

JleMmoHCTpauMu

e Komiekus HeMeTaioB.

e Mopenu KpUCTAIUTMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHbBIE M MOJIEKYJISIpHBIE.



O30HATOp ¥ MPUHLUIBI €T0 PAOOTHI.

["openne HeMeTaIoB - MPOCTHIX BEIECTB: cepbl, (hocdopa, APEBECHOTO YTIIsl.
OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmoneicTBie rajloreHoB ¢ METaJUIaMHU.

BriTecnenue xyopa OpoMoM WM foja U3 pacTBOPOB UX COJICH

Kosnexuus NpupoHbIX COEAMHEHUN XJIOPA.

B3auMozeiicTBue cepsl ¢ METaUIaMH.

I'openue cepsl B KUCIOpOIE

Komnexuust cynbGUAHbIX py/I.

KavecTBeHHas peakuus Ha cylb(ua-HOH

ObeciBeurBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTBIM I'a30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OOyrnrBaHKue OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEpHON KUCIOTOM.
Juarpamma «CocTaB BO3ayxa».

Buneodparments! u cnaiiasl «IItuusu 6azaps.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa.

PaznoxeHnue Ouxpomara aMMOHHUS.

B3anmoneicTBiue KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEAIBIO.

I'openne 4depHoOro mopoxa

Pa3nosxeHne HUTpaTa Kanusi U TOPEHUE JPEBECHOIO YroJIbKa B HEM

O0pa31pl IPUPOAHBIX coeanHEeHu pocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tomyuyenue 6enoro dhochopa u UCIBITAHUE €TO CBOMCTB

Komnexnust «O6pa3ibl IPUPOIHBIX COETMHEHUN YIIIepoia»

[Toptper H. JI. 3enunckoro. [lornomienne akTHBUPOBAHHBIM YITIEM PacTBOPEHHBIX
BELIECTB UJIU a30B.

VY eTpoicTBO MPOTUBOTA3A.

Mopnenu MosIeKysl MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

B3aumoneiicTBue aTUIeHa ¢ GpOMHOM BOJOW M pacTBOPOM I€pMaHTaHaTa Kausl.
OO61re XMMHYECKHEe CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHON KHUCIIOTHI.
KauecTtBenHast peakiiis Ha MHOTOATOMHbIE CITHUPTHI.

Komnexnust «O0pa3iubl NPUPOIHBIX COSTUMHEHUNH KPEMHUS.

Konnekuus crekia, KEpaMUKH, HEMEHTA U U3JIEIUNA U3 HUX.

Konnekuust mpoayKIuy CUIMKaTHOW MPOMBIIIJIEHHOCTH.

Buneodparmentst u crnaiiap! «I[IpoM3BoACTBO CTEKIIA U LIEMEHTAY.
Komnexuus «lIpupoaHele coeTMHEHNST HEMETAIUIOBY.

Buneodparments! u cnaiiapl «OpakMOHHAs IEPETOHKA JKUKOTO BO3AyXa»
Buneodparments! u cnaiiasl «llonydenne Bogopoja, KUCIOPOAa U TajJOT€HOB dJIeK-
TPOJIUTHUECKUM CIIOCOOOM.

Mogenu anmapartoB )i IPOU3BOJICTBA CEPHOU KUCIIOTHI.

Mogenb KUsIero ¢ios.

Mogenb KOJIOHHBI CHHTE3a aMMHUAKa.

BuneodparmenTst u cnaiiasl « [ Ipou3BOACTBO CEpHOI KUCTOTHIY.



e Buneodpparments! u crnaiiasl «I [pon3BoICTBO aMMHAKa.
o Komnexknus «CpIpb€ ISl TOIYYEHUS CEPHON KUCTIOTHI.

JlaGopaTopHble ONBITHI

31. Pacno3naBanue ranoreHua-MOHOB.

32. KayecTBEHHBIE PEAKIMH Ha CYJIb()AT-HOHBI.

33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.

34. XuMuuecKkue CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIMTA.
35. KauecTBennsle peakiuu Ha Gocdar-uoH.

36. Iony4yenne U CBONCTBA YrOIbHON KUCIOTEL

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIponyckanue yriaeKUCIoro ra3a 4epe3 pacTBOp CHIMKATA HATPUSL.
IpakTHyeckue paGoTsl

2. U3yuenre CBOWCTB CONSHON KUCIIOTEL

3. H3yuenue CBOWCTB CEPHOM KHCIIOTHL

4. TlonydyeHnre aMMUaKka ¥ M3ydeHHe €ro CBOMCTB.

5. HOJ'Iy‘leHI/IC YTJICKHUCIIOrO Ira3a U U3y4CHUC Cro CBOMCTB.

MeTa/uibl M UX COeTMHEHUS

[Tonoxxenne metaimoB B [lepronnueckoi cucreme xumudyeckux 3neMeHToB J[. M. Men-
JiefeeBa, CTPOEHWE WX aTOMOB M KPHUCTAJIOB. MeTamnuyeckas CBs3b M METANIMYecKas KpH-
crajinueckasi pemeérka. Ou3ndyeckue CBOMCTBA METAIUIOB: 3JIEKTPO- U TEIIONPOBOAHOCTD, OT-
pakaromas CloCOOHOCTb, MIACTUYHOCTh. CIIaBbl YEPHBIE U 1IBETHEIE.
Mertanibl Kak BOCCTAHOBUTENH. DIEKTPOXUMUYECKHUI ps/l HanpsbkeHud. B3aumopeiictBue me-
TaJJIOB C HEMETAJJIaMH, OKCHJIaMH, KUCIIOTaMH, COJIIMU. ATFOMUHOTEPMUSI.
CtpoeHune aTOMOB M MPOCTHIX BEIIECTB MIEJTOYHBIX METAUIOB. 3aBUCUMOCTh (DU3UYECKUX U XU-
MUYECKUX CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsA/IOB sifep WX aTOMOB. OKCHIIBI M TUIAPOKCHIBI
IIEJIOYHBIX METAJUIOB, UX TOJIYY€HHE, CBOMCTBA, MPUMEHEHHE. BakHEHIINe COMU MIETOYHBIX
METAJIOB, UX 3HAYEHHUE B KUBOM U HEXKUBOI MPUPOJIE U B )KU3HU YETIOBEKA.
CtpoeHre aTOMOB U MPOCTHIX BEIIECTB MIETOYHO3EMENbHBIX METANIOB. 3aBUCUMOCTh (pU3NUe-
CKMX U XMMHYECKUX CBOMCTB IIEJIOYHO3EMENbHBIX METAJIOB OT 3apsAJIOB siAep UX atoMoB. Ok-
CUJBl U THAPOKCUJIBI 1IEJTOYHO3EMENbHBIX METAJJIOB, UX MOJyY€HHE, CBOMCTBA U MIPUMEHEHUE.
Baxxneiimme comu meénouHo - 3eMeTbHBIX METAIUIOB, UX 3HAYCHHE B IPUPOJIC U KU3HU YeJIOBE-
ka. KapOoHaTs! 1 THIpOKapOOHATHI KaJIbIHS.
JKéctkocTh BOABI: BpeMeHHass M mocTossHHas. CrocoObl yCTpaHEHUsI BPEMEHHOM KECTKOCTH.
Crioco0Os1 ycTpaHeHus1 MOCTOSTHHOM xEcTkocTH. MoHuThl. CoeqMHEHUST aTIOMUHMS B MPUPOJIE.
XuMmudeckue cBoMcTBa amoMuHUsA. OCOOEHHOCTH OKCHJIa M THAPOKCHIA ATFOMUHUS Kak amdo-
TEPHBIX COEAMHEHUHN. BaxkHeiue conu amoMuHus (XJI0pua, Cyabgar).
OcobenHocTH cTpoeHUs aToMa kene3a. JKene3o B npupoje. Baxkneiime pyast sxene3a. OKCHIbI
u ruapokcuabl xeneza(ll) u xxeneza(lll). Conu xeneza(ll) u xeneza(lll). ObnapyxeHue HOHOB
KaTHOHOB JKeJle3a B pacTBOpe. 3HAUEHNE COEIMHEHUN JKEeTe3a.
Koppo3us xumuueckast v 3J€KTpOXUMHYECKasl. 3allluTa METAIVIOB OT KOPpO3uu. MeTasibl B
MpUpo/ie: B CBOOOTHOM BHJIE U B BHJie coenHeHui. [lonstre o metamuryprun. UEpHast u iBeT-



Has Metautyprus. [IupoMeramtyprus, rupOMeTauIyprus, dJ1eKTpoMeTaITyprusi. JIOMEHHbIN
nporiecc. [lepepaboTka yyryHa B cTajib. DIEKTPOIU3 PACILIABOB.
JleMoHCTpaL U
* BszaumoaeiicTBre HATPUs, TUTUS U KaJbLHS C BOJOM.
* ['opeHue HaTpHsi, MarHus U ’Kejae3a B KUCIOPOJIE.
* Bcnblika TEpMUTHOM CMECH.
* BsaumoaeiicTBUE CMECU OPOIIKOB CEPBI U XKele3a, LIMHKA U CEPBI.
* BsaumoaeiicTBUE aJIFOMUHUA C KUCJIOTaMU, IIEJI0YaMH U BOJIOM.
* BsaumogeiicTBue xeie3a U MEAU C XJIOPOM.
* B3saumojeiicTBUE MM C KOHIICHTPUPOBAHHON CEPHOM KUCIOTOMU U a30THOM KUCJIOTOU
(pa30aBneHHON M KOHIICHTPUPOBAHHOM).
* Okpacka MIaMEeHH COEUHEHUSMH LIEJIOYHbIX METAJUIOB.
* Okpacka IIaMEeHH COEUHEHUAMHU IIETOYHO3EMENIbHBIX METAILJIOB .
* ['ameHue U3BECTU BOJOM.
* JlomyueHue kECTKOW BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOIO ra3a ¢ U3BECTKOBOM BOJOM.
* VYcTpaHeHHe BPEMEHHOM KECTKOCTU KUIISTYEHUEM U JOOABKOU COJIBI.
* VYcTpaHeHHE MOCTOSHHOM KECTKOCTH T100aBKOU COJIBI.
* VIOHUTHI ¥ IPUHIIUIT UX JCHCTBUS (BUICOPPArMEHT).
*  Kotekuust npupOJHbIX COCIUHEHNN ATTFOMUHMS.
*  BuaeodparmMenTs! u cinaidibl «OKCHI ATIOMUHUS U €70 MOTUDUKALIAN.
* Tlomydenne ampOTepHOTO THAPOKCH]IA ATIOMUHUS M UCCIIEIOBAHUE €T0 CBOMCTB.
*  Komneknusa « XUMUYECKHE UCTOYHUKH TOKa».
*  Pe3ynbTaThl JUIMTEIBHOTO SKCIIEPUMEHTA 110 N3YYEHUIO KOPPO3UH CTAIBHBIX U3JIEIHI B
3aBUCHUMOCTH OT YCJIOBHI MPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodparmentsl u cnaiiipl «II[pon3BoACTBO YyryHa U CTAIIN.
*  BuneodparmenTs u cnaiiapl «M3aenus u3 4yryHa u ctaiam.
* BuneodparmenTs u cnaiiasl «IIpor3BoACTBO alTFOMUHUSI.
JlabopaTopHbIe ONBITHI
39.B3aumozeiicTBre xenesa ¢ pactBopom cyiabdara meau(l1).
40.TTony4enne n3BECTKOBOM BOBI M OTBITHI C HEHA.
41.Tlonyuenne ruapoxcunos xeneza(ll) u (111).
42.Ka4eCTBEHHBIE PEAKIIMY HA KATHOHBI JKeJIe3a
IIpakTuyeckue padoTnl
6. Tlomy4eHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pemenue SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuiby.

XuMus M OKpy:KamoLas cpeaa
Crpoenue 3eMiu: apo, MaHTHs, 3eMHast KOpa, UX XUMUYECKu# coctas. JIutochepa u
e€ xuMuueckuil coctaB. Munepainsl. Pyasl. Ocanounsie nmopossl. Ilone3nbie nckonaemele. Xu-
MHYECKUH COCTaB rHIpocdepbl. XMMUUYECKHI COCTaB aTMOC(EPHI.
W cTouHMKHN XMMUYECKOTO 3arps3HEHHS OKpYXKaromen cpeapl. [ 1odanbHbIe SKomornde-
CKue MpoOJIeMBbl YeJI0BeYeCTBA: NAPHUKOBBIN 3()(PEKT, KUCIOTHBIE JOXK/U, 030HOBBIE ABIPHI.



MexyHapoiHOE COTPYAHHUECTBO B 00JIACTH OXpaHbl OKPYKaIOUIeH cpeabl OT XMMHYECKOTO
3arpsi3HEHUs. «3enEHast XUMUS».
JleMoHCTpaL U

*  Buneodparmentsl u ciaiipl «CTpoeHne 3eMIH U €€ XUMHYECKHI COCTaBy.

* Komnekius MUHEpPAIOB U TOPHBIX MOPOJI.

*  Komekuus «Pyabl MeTasIOBY.

*  Buneodparments! u cnaiiapl «I 1o0ambHbIe SKOJIOTHYECKHE TPOOIIEMBI YEIOBEYECTBAY.
JlabopaTopHble ONBITHI
43. Usyuenue rpanuTa.

O0001eHNEe 3HAHMI 10 XUMHU 32 KYPC OCHOBHO# IIKOJIbI.
IMoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHY
CtpoeHue aToMa B COOTBETCTBUM C MOJIOAKEHUEM XMMUYECKOTro 3jemMeHTa B [lepuoanye-
ckoil cucteme. CTpoeHUE BEIIECTBA: XUMUYECKAs CBSA3b U KPUCTAJUIMYECKHUE PEIIETKU. 3aBUCH-
MOCTb CBOMCTB 00pa30BaHHBIX JIEMEHTAMH IPOCTHIX BEIIECTB (META/IOB, HEMETAJIIIOB, OJ1aro-
POJIHBIX Ta30B) OT MOJIOKECHHS 3JIeMEeHTOB B [lepuoandeckoii cucreme. THUITONOTHS HEOpraHuye-
CKHMX BELIECTB, JICJICHUE UX Ha KJ1acchl U rpymmsl. [IpencraBureny.
[Ipr3Haku U yCIIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIMA. THUIIOTOTHS XUMUYECKUX PEaK-
WU TI0 Pa3JIMYHBIM OCHOBAaHHAM. Peakinu noHHOTO 0OMeHa. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU.
XYMHYECKUE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XMMHUUECKHE CBOICTBA cOIe0Opasyto-
[IMX OKCHIOB, TUIPOKCUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCHIOB), COJCH.

Temarnueckoe niiannposanue (8 kiaacce)

Ne ypokos Haspanwue pa3gena, rias KonnuecTBo yacos
Bcero W3 Hux (popmbl KOHTpOIIS)
KOHTPOJIBHBIX | TPAaKTHUYECKUX pa-
pabot oot
1 Hauanpubie moHsATHS U 3a- 20 1 2

KOHBI XUMHUHU

2 Baxwneiiie npencraBute- 18 1 3
T HEOPTaHWYECKUX Be-
miectB.  KoimyecTBEHHBIE
OTHOIIEHUS B XUMHUHU

3 OcHOBHBIE KJIACCBI HEOP- 10 1 1
TFaHUYECKUX COEIMHEHHUN

4 [lepuoauueckuii 3akoH U 8 - -
Ilepnonnueckas cucrema
XUMUYECKHUX AJIeMEHTOB /.
N. MengeneeBa u cTpoe-
HUE aToMa

5 Xumunueckas cBa3b. OKuc- 9 1 -
JIATEILHO-
BOCCTAaHOBUTEIIbHBIE peaK-
1805071




6 [ToBTOpEHUE 3 1 -

Pesepn 2

HUTOrO 70 5 6

IpakTnyeckune padoThl
IIpakTuyeckas padora Nel. «[IpaBuia TexHUKHA 0€30MACHOCTH MIPH pabOTe B KAOMHETE XUMUHU
[Tpuemsbl oOparieHust ¢ 1a00paTOPHBIM 000PYIOBAHUEM U HarpeBaTEIIbHBIMHA TIPUOOPAME).
IMpakTnyeckasi padbora Ne2 «AHaNIM3 MOYBBD
IIpakTnyeckas padora Ne3 «[lomyyeHre, coOnpaHue B paco3HaBaHUE KUCIOPOIay
IpakTnyeckas padora Ne4 «Ilonyuenue, coOnpanue M pacrmo3HaBaHUE BOJIOPOIA
IIpakTnyeckas padora NeS «IIpuroropiieHre pacTBOPOB COJIEH C UX 3aIaHHON MacCOBOM J10-
nen»
IIpakTuyeckas pabora Ne6 «PenieHue 3KClIEpUMEHTAIbHbIX 32124

KouTtpoJbHbie padoTsbl
KonTpoasnas padora Nel o teme «HauanbHble MOHATUS U 3aKOHBI XUMUM

Koutpoannas padora Ne2 teme: «BaxkHelue mpeIcTaBUTEeNId HEOpraHUIeckux BeriecTB. Konu-
YeCTBEHHBIE OTHOILIEHHS B XUMUN

Konrpoabnas padora Ne3 mo reme:. «OCHOBHBIC KJIACCHl HEOPTaHMYECKUX COSTUHEHUM
Kontpoasnas padora Nedrio remam: «II3 u [ICXD» n «Xumuueckas cszp. OBP»

TI'opoBan MPOMEKYTOYHASA aTTECTAlUA

IIpumepHbIe HAIPABJIEHNS POEKTHOM 1eATeIbHOCTH 00y4al0IIMXCH.
['eorpadust XUMUYECKUX HA3BAHUI.

VcTopust OTKPBITHSI XAMUYECKHX JIEMEHTOB.

ButaMuHbI 1 UX POJTb B )KH3HEACITCILHOCTH YEIIOBEKA.
BinusiHue BUIOB XMMHUYECKOH CBS3M Ha CBOICTBA BEIECTB.
BnusiHue MeToza 3aMopakMBaHMsI Ha KAY4ECTBO MUTHEBOM BO/IBI.
BiusitHue MUKPO3IEMEHTOB Ha OPraHUu3M PacTeHHUM.

Bona, KOTOpYy MBI ITbeM

Bo3ayX, KOTOPBIM MBI JBITIIAM

3HaueHUe PaCTBOPOB JIJIsi OMOJIOTHH W MEUIIHHEI.

KucnoTHbIE OCaIku: X TIPUPOJIA U ITOCIICICTBUSI.

Conb — 0e3 BUHBI BUHOBATAas.

Temarnueckoe niannposanue (9 kiaacce)

Ne ypokos HasBanue paznena, rinas KommuecTBo vacoB
Bcero W3 Hux (popMbl KOHTPOIIS)
KOHTPOJIFHBIX pa- | MPAKTHYECKUX
60T pabot
1 [ToBTOopenne u o00600IICHHE 5 - -

CBEAICHMH IO Kypcy 8 Kiac-
ca. XMMUYECKHE PEAKIINH

2 XWMHYECKUE PeaKIu B pac- 10 1 1
TBOpax
3 Hemeraiuiel 1 uMX coenquhe- 25 1 4

HUA




4 MeTayutel ¥ UX COETUHEHUS 17 1 2

5 XuMUS U OKpy)Karomas cpe- 2 - -
na
6 O06oOuieHre 3HaHUN O XU- 9 1 -

MHH 32 KypC OCHOBHOM IIIKO-
ael. IloaroroBka ¥ OCHOB-
HOMY roCyJapCTBEHHOMY

sk3ameny (OI'D)
Pezeps 2
Uroro 70 4 7

IIpakTuyeckune padboTsl
IIpakTuyeckas padora Nel. «Pemnienue skcriepuMeHTAIBHBIX 33]1a4 0 TeMe « DJEKTPOIUTHYE-
CKasl IUCCOIUALIUSI
IIpakTuyeckas padora Ne 2 «3yueHure CBOMCTB COJITHON KHCIIOThI»
IIpakTuyeckas padora Ne3 «3yueHue cBOICTB CEPHOU KUCIOTHI»
IIpakTuyeckas padora Ne4 «[lonyueHre aMmmuaka U U3y4e€HUE €0 CBOWCTBY
IIpakTuyeckas padora NeS «llonmydeHue yriekuciaoro raza i U3y4eHUE €ro CBOMCTBY
IpakTuyeckas pa6ora Ne6 «llomydyeHue keCTKOM BOJIBI M CLIOCOOBI €€ YCTPAHCHHS
IIpakTuyeckas pa6ora Ne7 «PemieHue 3KCriepuMEHTaIbHBIX 33/1a4 10 TeMe «MeTauib»

KouTtpoJbHbie padoTsl
Kontpoabnas padora Nel no teme «XuUMUYECKHUE pEaKIIMK B paCTBOPaX 3JIEKTPOIUTOB)
Kontpoabnas padora Ne2 no teme: «HemeTanibl 1 UX cOeAMHEHUS»
Kontpoabsnas padora Ne 3 no teme «Metayibny
I'onoBasi mpomMeKyTOYHAS aTTeCTALMS

IIpumepHbIe HAIPABJICHNUS POEKTHOM AeATEJIbHOCTH 00yYAKIIHUXCH.
Bpems B xumnn. CKOpOCTb XUMHUUYECKON PEAKLIUU - OT YEro OHA 3aBUCUT?

BimmstHue npoyKToB KOPPO3UH HAa PACTUTENBHBINA U dKUBOTHBIM MUP BOJOEMA.
JKenes3o B Hamen KxU3HHU.

3naere 11 Bbl, U3 4ero cocTouT Kopnyc Bauieil aBTopyuku?

Hcnonp30BaHrne MUHEPATbHBIX YAOOPEHUH.

Kanpunii ICTOYHUK KU3HM, 310POBBS U KPACOTHI

5. KajtengapHo — TeMaTH4yecKoe IJIAHMPOBAHME
Kanenoapnuo — memamuueckoe naanuposanue 8 Knacc

Ne Ne
yYpOKa ypoOKa Tema ypoxka IIpume-
(Teme) YaHUe
HauanbHble NOHATHS | 3aK0HBI XuMun (204)
1 1 [Ipenmer xumuu. Poib XMMUU B )KU3HU YEJIOBEKA. BBoa.uHCTpyK.
no Th
2 2 MeTobl U3y4eHUs] XUMUHU.
3 3 ArperaTHbI€ COCTOSIHUS BEIIIECTB
4 4 IIpakTnyeckas padora Nel. «[IpaBuia TexHuku 6e3omac-
HOCTH TIpH padoTe B kabuHeTe xumun [Ipuemsl oOparieHus ¢
1a00opaTOpPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU NPHOO-




pamm.

5) 5 duznyecKue SIBICHUS B XUMHUH
6 6 I[MpakTuyeckasi pa6ora Ne2 «AHanNU3 MOYBBD)
7 7 ATOMHO- MOJIEKYJISIPHOEYUYEHHE. XUMHUUYECKUE 3JIEMEHTHI
8 8 3HaKH XUMHUYECKHUXIJICMEHTOB.
9 9 [TepuoanueckasTadbina XMMUIECKUXIIEMEHTOB /]
N.Menpeneena.
10 10 Xumuaeckue GopMyIisl
11 11 Xumudeckue hopMyJIbl
12 12 BaneHaTHOCTH
13 13 BaneHTHOCTB
14 14 Xumundaeckue peakuuu. I Ipu3Haku v yCioBHsI MX IPOTEKaHUS.
15 15 3aKOH COXpPaHEHHsI MACCHI BEIIECTB. XMMUYECKHE YPaBHEHUS
16 16 XUMHYECKUE YpaBHEHUS
17 17 THuIbl XUMHYECKUX peakiuii. Peakiuy pa3nokeHus ¥ COeu-
HEHUS
18 18 Turbl XUMHYECKUX peakiuii. Peakiiun oOMeHa 1 3aMeleHUsI.
19 19 [ToBTOpeHue u 00001IeHNEe TeMbl «HavyanbHbIC TOHATHS U
BAKOHBI XUMUM
20 20 KoutpoabsHnas padora Nel no teme «HadanbHbie TOHITHS U
BAKOHBI X UMUK
BazkHelinue npeacTaBuTe I HEOPraHHYECKUX BElIeCTB.
KoianuyecrBeHHble 0THOIEHUsI B Xumuu (18 1)
21 1 Bo3nyx u ero cocras
22 2 Kucnopon
23 3 IIpakTuyeckas padora Ne3 «llonyuenue, cobupanue u
pacro3HaBaHUE KUCIOPOIay
24 4 Oxcuabl
25 5 Bonopon
26 6 IIpakTnyeckas padora Ned4 «[lonydyenue, coOupanue u
pacro3HaBaHUE BOJIOPOJIA»
27 7 Kucnotsr
28 8 Comn
29 9 KonunuecTBoBemecTBa
30 10 Perrenne pacyeTHbIX 3a1a4
31 11 MotsipHbI# 00bEeMra3000pa3HbIX BEIIECTB
32 12 Pacu€Tel 10 XUMUYECKUMYpPaBHEHHSIM
33 13 PacuéThl 110 XUMHUYECKUMYPaBHEHHSIM
34 14 Boma. OcHoBauus
35 15 PactBopbl. MaccoBasi 10sipacTBOPEHHOTO BEIIECTBA
36 16 IIpakTuyeckas padora NeS «IIpuroroBieHue pacTBOPOB CO-
JIEH C UX 3aJJaHHON MAaCCOBOM JTOJICH»
37 17 O060011IeHrEe U cHCTEMaTH3aIl|s 3HAHHI 110 TeMe: «BakHewnrme
NpEeICTaBUTEIIN HEOPTaHUUECKUX BellecTB. KonndyecTBeHHbIC
OTHOIIICHHS B XUMHI»
38 18 KonTpoasnas patora Ne2 teme: «Baxknelue npeacraBuTe-

JIM HCOPTaHNYCCKHUX BCUICCTB. KonnyecTBeHHBIE OTHOIICHUS B
XUMHHN»




OCHOBHBIE KJIACChl HeOpranudeckux coequuenuii (10 u)

39 1 Oxcuppl:KIaccuUKaIUs 1 XUMHYECKHE CBOMCTBA
40 2 OcHoBaHus:KJ1accu(DUKAIMSI HXUMHUYSCKHAE CBOMCTBA
41 3 Kucnotsl. Knaccudukanus kuciaor
42 4 XHUMUYECKUE CBOWCTBA KUCIIOT
43 5 Comu. Kitaccudukanms coneit
44 6 XUMUYECKUE CBOWCTBA COJICH
45 7 ['eHeTHUecKast CBS3b MEXIY KJIaCCAaMH HEOPTaHHUYECKHUX Be-
IIECTB
46 8 IIpakTyeckas padora Ne6 «Permenue skCriepuMeHTaIbHBIX
3a1a9»
47 9 O06o0mIeHre u cucteMaTH3alys 3HaHui 1o TeMe: «OCHOBHBIC
KJIACChl HEOPTAHMYECKUX COCTUHCHHIY
48 10 KonTtpoabHast pa6ora Ne3 o teme: «OCHOBHBIE KJIACCHI He-
OpraHUYECKUX COCTUHEHUN)
Iepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumudeckux 1eMenToB J[. U. Menaenee-
Ba M cTpoeHue aToma (8 v)
49 1 EcTecTBeHHBIC cCeMEHCTBAXUMUYCCKUX JIEMEH-
TOB.AM(OTEPHOCTH
50 2 Otkpsitue/l. . MenneneeseimlIlepuoaunueckoro3akona
51 3 OCHOBHBIE CBEICHUS O CTPOSHHU ATOMOB.
52 4 CTpoeHHe 3IEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX dJIe-
MEHTOB
53 5 [Nepronnueckuii 3akon/l. 1. MenneneeBa u cTpoeHne aromMa
54 6 XapaKTepUCTHKa XUMUYECKOT0 3JIEMEHTa- MeTajljla Ha OCHO-
BaHHHM €ro MnoJsiokeHus B [lepuoaudeckoii cucreme
55 7 XapaKkTepuCTHKa XUMHYECKOT0 3JIeMEHTa- HeMeTalila Ha OCHO-
BaHMHU ero nojoxkeHus B [lepuoanyueckoil cucreme
56 8 3nauenue [lepunoanueckoro 3akoHa u Ileproanueckoit cuc-
TeMbl XuMudeckux aaeMmenToB . M. Menjeneena
Xumuyeckasi cBsizb. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (9 u)
57 1 HoHHast XuMHYECKast CBS3b
58 2 KoBajieHTHast XUMHUYECKast CBS3b
59 3 KoBasieHTHast TIOJISIpHAsI XUMUYECKasl CBS3b
60 4 Mertannndeckast XuMU4ecKasi CBI3b
61 5 CreneHb OKHCIICHUS
62 6 OKHCIHUTEIFHO- BOCCTAHOBUTEIIbHBIC PEAKIMU
63 7 OKHUCIHUTENIbHO-BOCCTAHOBHUTEIILHBIC PEAKIHH
64 8 O060011eHrEe U cHCTeMaTH3aIUs 3HaHM 10 TeMaM: «I13 u
[ICX32» n «Xumnueckas cBsa3b. OBPy
65 9 KonTtpoannasi padora Nedmno temam: «I13 u [ICXD» u «Xu-
muueckas csizb. OBPy»
IToBTOpenue (3 1)
66 1 Penrenue pacueTHBIX 3a/1a4
67 2 ["otoBast MPOMEKYTOUHAS ATTECTALHS
68 3 [ToBTOpenue u 06o0IIeHHE 3a Kype 8 Kitacca
Pe3eps 2 yaca
Kanenoapno- memamuueckoe naanuposanue 9 knacc
Ne ypo- | Ne ypoka Tema [Ipumeuanue
Ka (o Te- ypoka




Me)

IoBTOpeHue u 00001IeHHe CBeIeHUIT 110 Kypcy 8 kiacca. XumMnueckue peakuuu (5 1)

1 1 Knaccugukaryst HeopraHMuecKuX BEIIeCTB U UX HOMEHKIIATY-
pa

2 2 YpaBHEHHS] XUMHUCCKUX PEAKIIHMA

3 3 Krnaccudukanus XuMHUECKUX peakiui

4 4 [TonsiTHE O CKOPOCTH XMMHUYECKOM peaKIuu.

S) 5 Karanus

XumMuyeckue peakuuu B pacrsopax (10 1)

6 1 DICKTPOTUTUYCCKAS TUCCOIIMALINS

7 2 OCHOBHBIE NOJIOKEHHS TEOPUH DIEKTPOIUTHYECKON JUCCO-
rparun (TDJT)

8 3 X IMHUYECKHE CBOMCTBA KUCIOT B cBeTe TO]]

9 4 XUMHUUecKre CBOMCTBA KUCIOT B cBeTe TI]]

10 5 XuMu4ecKre CBONCTBa OCHOBaHHUM B cBeTe TD/]

11 6 X MHUECKHE CBOMCTBA coieii B cBeTe TOJ]

12 7 [TonsiTHE O TMApPONM3E CONEH

13 8 MpakTuyeckas padora Nel. «PerieHre sKcriepuMeHTaTIbHBIX

3ajiay Mo TeMe « DIEKTPOTUTUIECKAS TUCCOITUALINS)

14 9 O0600IICHNE ¥ CUCTeMAaTH3alUs 3HAHUH 110 TeMe « XMMHUYCSCKHE
€aKIIMU B PACTBOPAX DIICKTPOIUTOBY

15 10 Kontposannas padora Nel no teme «XUMHUECKHE PEaKIUU B
ACTBOpAx JJIEKTPOIUTOBY

HemeTtanabl u ux coequHenus (25 4)

16 1 OO0ras xapakTepUCTHKAHEMETAILIOB

17 2 O6masxapakrepuctuka snemenToB VIIA rpymmsr — rasore-
HOB

18 3 CoeMHEeHNUs TalIOTeHOB

19 4 MpakTnyeckas padora Ne 2«/3yueHne CBOWCTB CONSHOM
KHCJIOTBD)

20 5 OO6mas xapaktepucTrka sneMeHToB VI A - xanpkoreno. Cepa

21 6 CepoBogopon U CyabGuIbI

22 7 Kucnoponsble coelMHEHUs CEphI

23 8 IpakTuyeckas padora Ne3«l3yueHue cBOICTB cepHOM
KHCIIOTBD)

24 9 OO01asxapakTepUCTUKA XUMUYECKUX 3IIeMEeHTOB VA rpymmbl.
Aot

25 10 Awmmuak. Cosii aMMOHHS

26 11 IIpakTuyeckas padora Ned «[lonyyeHne aMMuaka u u3yye-
HUE €r0 CBONCTB»

27 12 Kucnopoaconepxkaiue coequHenuns azora. OKCHIBI a30Ta

28 13 Kucnopoacoaepkaiiie coeTMHEHUS a30Ta. A30THAsA KUCIOTa

29 14 ®ochop u ero coequHEHUS

30 15 OOmiasixapakTepucTiKa 351eMeHToB [V A- rpynmbl. Yriepon

31 16 Kucnoponconepsxaniyie coeinHeHus yriaepoaa

32 17 IIpakTuyeckasi padora NeS «[lomydeHue yriaekucaoro rasa
Y U3YYEHHUE ETO CBOMCTB)

33 18 YTeBO10pOIbI

34 19 Kucnoponconepxamiye opraHm4eckie CoeIMHEHUS




35 20 KpeMmuuii u ero coetuHeHHS

36 21 CUITMKaTHASTIPOMBIIIIICHHOCTD

37 22 [TonyueHneHeMeTaIIOB

38 23 [Tpon3BOACTBO BAKHEHIINX XUMHICCKUXCOCIHMHCHU I

39 24 O0600611eHMEe 110 TeMe «HemeTaiuisl 1 X COETUHEHUS

40 25 Konrtpoabnas padora Ne2 o reme: «Hemeramisl u ux co-
€IMHEHUSD»

MeTtajuibl M ux coequnenus (17 4)

41 1 [Monoxenue merannos B [lepuoauueckoii cucTeMe, CTPOCHUE
aTOMOB U KPUCTAJIJIOB

42 2 OOu1re XMMUYeCcKHe CBOHCTBAa METAJUIOB

43 3 OO0mmasxapakTeprCcTHKA MICIIOYHBIXMETAIIJIOB

44 4 OOurasixapakTepUCTHKA MIETOYHBIXMETAIIOB

45 5 OOurasixapakTepUCTHKAIEIIOYHO3EMETbHBIXMETAJIIOB

46 6 OO0masxapakTeprCTHKANICTIOYHO3EMeNIbHBIXMETAIIIIOB

47 7 JK€cTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEeHUs

48 8 IpakTnyeckasi padora Ne6 «IlonydyeHue KECTKON BOIBI U
Croco0bl €€ yCTpaHEHHsD»

49 9 AJTFOMHUHUI ¥ €T0 COCTUHECHUS

50 10 Keneso

51 11 CoenuHeHus Kxenesa

52 12 IpakTnueckas padora Ne7 «PenieHnueskcrnepuMeHTaIbHBIX
3a/1a4 1o teme «MeTabh)

53 13 Koppo3sus MeTasioB U CriocoObl 3aIUTHI OT HEE

54 14 Mertaisl B Ipupoze.

55 15 [TonsiTHe 0 METAIUTYprun -

56 16 O06001enre 3HaHu# Mo TeMe «MeTallTbl

57 17 KontpoabHnas padora Ne 3 no teme «MeTaybl»

XuMmus M okpy:xaomas cpena (2 4)
58 1 XuMHYecKasi OpraHu3alus MIaHEeThl 3eMIIs
59 2 OXpaHaOKPYKAIOIIEH CPe/ibl OT XUMHYECKOTO 3arpsi3HECHHS

O0001IeHNe 3HAHMI 0 XUMMU 32 KYPC 0CHOBHOI1 mKoJbl. [ToaroroBka k OCHOBHOMY rocy-
JAapCTBEHHOMY 3K3aMeHy (9 u)

60 1 [ToBropenue temsl " [leproanyecknii 3aKOH U CHCTEMA XH-
muueckux saeMenToB /1. . Menaeneena”

61 2 [ToBTOpenue Tems! "MeTasist"

62 3 IToBTOpenue tems! "Hemerans!"

63 4 [ToBTOpenue "Tumbl XuMHIECKOU cBsi3ei. B3anMocBs3b
CTPOEHHUS U CBOWCTB BEIIECTB"

64 5 IToBTropenue " Knaccudukanmsi HEOpraHMIECKUX BEIIECTB"

65 6 [ToBropenue "Xumudeckue peakuun'

66 7 IToBTOpenue "MoHHbIE ypaBHEHMS peakuuii”

67 8 ["o0Bast HPOMEXYTOYHAS aTTECTaLHsI

68 9 [ToaBenenne UTOroB roja.

69 PesepBHOE Bpemst

70 PesepBHOE Bpemst

IIpniaoxenne 1

Kpurepun 1 HOpMbI OLIEHKH 3HAHUI 00y4aK0IIMXCS
1. Oyenka ycmnozo omeema
OtmeTka «5»:




- OTBET IOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPU;

- MaTepHall U3JI0KEH B OIIPEETICHHOMN JIOTHYECKOM ITOCIIEA0BATEIbHOCTH, JINTEPATYPHBIM SI3bI-
KOM;

- OTBET CAMOCTOATEIIbHBIN.

OtBet «4»;

- OTBET IOJIHBIN U IPAaBUIbHBIA HA CHOBAHUU U3YYEHHBIX TCOPHIA;

- MaTepuas U3JI0KEH B ONPEACIICHHON JIOTHYECKOHN TIOCIE0BATENBHOCTH, IIPU 3TOM JOITYLIEHBI
JIBE-TPH HECYIIIECTBEHHbIE OIIMOKHU, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIISL.

OtmeTtka «3»:

- OTBET MOJHBII, HO IIPU ATOM JIOIYILI€HA CYILIECTBEHHAsl OLIMOKA WJIM OTBET HEMOJHBIN, HECBS3-
HBIH.

OtMmetka «2»:

- IpU OTBETE OOHAPYKEHO HEITOHUMAHHE yJaIlluMCsi OCHOBHOTO COJIEpKaHMsI yueOHOTo MaTe-
pHaja UK JOIMYILIEHbI CYIECTBEHHbIE OIIMOKH, KOTOPbIE YUaIlUics HE MOKET UCIIPABUTh IPU
HaBO/SILIUX BOIIPOCAX YYMTENsA, OTCYTCTBHE OTBETA.

2. Ouenka sxcnepumMeHmanbHbvIX YMEHU

OreHka CTaBUTCS HA OCHOBAHUHU HAOIIO/ICHUS 32 YYallUMUCA U TUCBMEHHOT'O OTYeTa 3a padoTy.
OtMmetka «5»:

- paboTa BBIMIOJIHEHA TIOJTHOCTHIO U MTPABWIIBHO, CIENIaHbl IPaBUIIbHBIC HAOIIOCHHS U BBIBOIBL;
- SKCIIEPUMEHT OCYIIECTBIICH I10 IUIAHY C YYE€TOM TEXHHKH 0€301acCHOCTH M IPaBUi paboTHI ¢
BEIIeCTBAaMH U 000PYAOBAHUEM;

- IPOSIBJICHBI OPTaHNU3aLMOHHO - TPYJOBbIE YMEHUS, TOAJIEPKUBAIOTCS YHCTOTA pabOYero MecTa
U TIOPSZIOK (HA CTOJIE, YKOHOMHO HCTIONb3YIOTCS PEAKTUBBI).

OtmeTKa «4»:

- paboTa BBINIOJHEHA IPABUIBHO, CJIeNIaHbl IPaBUIIbHbBIE HAOII0I€HUS U BBIBObBI, HO IIPH 3TOM
HKCIIEPUMEHT IIPOBEIEH HE MOJIHOCTHIO WJIM AOMYILEHbI HECYILIECTBEHHBIE OIIMOKU B padoTe ¢
BEIIECTBAMH U 00OPYOBaHUEM.

OtmeTtka «3»:

- paboTa BBINIOJHEHA IPABUIBHO HE MEHEE YEM HAlOJIOBUHY WM JIOMYIIEHA CYIeCTBeHHAs
omnoOKa B X0OJI€ KCIIEPUMEHTA B 00BbICHEHUH, B 0)OpMIIEHUH pabOThI, B COOIIOCHUH MTPaBUII
TEeXHUKU 0€30MaCHOCTH Ha padoTe C BelIeCTBaMU M 000pyI0BaHHEM, KOTOpasi UCIIPABIISETCS MO
TpeOOBAaHUIO YUUTEIS.

OtMmetka «2»:

- TOMyIIIEHHI IBe (1 00Jiee) CYIIEeCTBEHHBIE OIIMOKHU B X0JI€: SKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmieHnn paboThl, B COOIIOACHUH MPaBUII TEXHUKH 0€30MacHOCTH MPH padoTe C BElecTBa-
MU ¥ 000pyJOBaHHEM, KOTOPBIE YUalIHIiCs HE MOKET UCIIPABUTh Jake MO0 TPEOOBAHUIO YUUTEIS;
- paboTa He BBINOJIIHEHA, Y YYaIIEerocs OTCYTCTBYET 3KCIIEPUMEHTAIbHBIE YMEHHS.

3. Ouenka ymenuii peuwiams IKCnepuMeHmMaibHbvle 3a0a4u

OtMmeTKa «5»:

TUTaH PEIeHUs] COCTABIIEH MPaBUIBHO;

MPABHJILHO OCYIIECTBIICH MTO00p XMMHUYECKAX PEAKTHBOB U 000PYIOBAHHS;

JIAHO TOJHOE OOBSICHEHHE M ClIeJIAHbI BHIBOIBL.

OtMmeTKa «4y:

TUTaH PEIeHUsl COCTABIIEH MPaBUIILHO;

MIPABHJIEHO OCYIIECTBIICH ITOI00p XMMHUYECKHUX PEAKTHBOB U 000PYI0BAHHUS, IIPH 3TOM JIOMYIIIe-
HO He 0oJiee TBYX HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BHIBOJIAX.

OtMmeTKa «3»:

TUTaH PEIIeHUs] COCTABIICH MPAaBUIILHO;

MPaBUIILHO OCYIIIECTBIICH MOI00P XMMUYECKHUX PEaKTUBOB U 000PYIOBaHUS, HO IOMYIIIEHA CY-
MIECTBEHHAs OIHOKa B O0OBICHEHHH U BLIBOIAX.



OtMmetka «2»:
JIOTYIIEHBI JIBe (1 00Jiee) CyIIeCTBEeHHbIC OMIMOKH B TUIAHE PEIICHUs, B TOA00PE XUMUUECKHUX
PEaKTUBOB M 00OPYIOBaHMs, B O0OBSICHEHUU M BHIBOJIAX WM 33]a4a HE pellieHa.

4. Oyenka ymenuii pewiams pacuemusie 3a0a4u

OtMmeTKa «5»:

- B IOTUYECKOM PACCYKJICHUU U PEIICHUH HET OMIMOO0K, 3a]ja4a pelieHa palliOHATLHBIM CIIOCO-
ooM;

OtMmeTKa «4»:

- B JIOTHYECKOM PaCCYKJICHHH U PEIICHUS HET CYIIECTBEHHBIX OITMOOK, HO 3a/1aua pelieHa He-
parroHaIbHBIM CIIOCOOOM, HITH JOMYIIEHO HE 00Jiee IBYX HECYIIECTBCHHBIX OITHOOK.
OtMmeTKa «3»:

- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIICHA CYIECTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacyeTax.

OTMeTKa «2»:

- IMEETCS CYIIECTBEHHbIE OLITUOKHU B JIOTHYECKOM PACCYKIECHUH U B PEIICHUU;

- OTCYTCTBHUE OTBETA Ha 3aJjaHUE.

5. Oyenka nucomennvix KOHMPOILHBIX PAOOM

OtMmeTKa «5»:

- OTBET TOJIHBINA Y TPaBUIIBHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKa.

OtMmeTKa «4»:

- OTBET HETIOJTHBIN WIIK JOMYIIEHO He 00JIee IBYX HECYNIECTBEHHBIX OITHOOK.

OtMmeTKa «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIEHA OJIHA CYIIIECTBEHHAs OIIMOKA U TpH
STOM JIBE-TPHU HECYILIECTBEHHBIE.

OtmMmeTka «2»:

- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY UJIH COACPKHUT HECKOIBKO CYIIECTBEHHBIX OIIH-
00K;

- paboTa He BBHIMOJTHEHA.

[Ipu o1ieHKe BHITIOJIHEHHSI MUChbMEHHON KOHTPOJIBHOM paboThl HEOOXOAMMO YUUTHIBATH TPEOO-
BaHUs eAMHOTO opdorpadudeckoro pesxkuma. OTMETKa 32 HTOTOBYIO KOHTPOJIbHYIO paboTy KOp-
PEKTHPYET MPEIIIECTBYIONINE OTMETKH 32 Y€TBEPTh, MOIYTOue, TO/I.

6. Ouyenka 3a mecmogyio paoomy:

TecTbl, cocTOAIIME U3 TISTH BOPOCOB MOKHO MCIIOJIB30BATh MOCIIE U3YUEHHUS MaTepraa Kax-
noro ypoka. Tect u3 10—15 BompocoB UCTIONIB3YETCS I MEPUOIUYECKOTO KOHTpOJId. Tect u3
20—30 BompoCcOB HEOOXOIUMO HUCIIOIB30BATh IS UTOTOBOTO KOHTpOs. [Ipu olieHnBaHuu uc-
MOJIb3YETCs CIeAYIoas IKaa:

OtmeTtka «5»: 90% — 100 %

Otmetka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

IUTS TECTa U3 TISITH BOTIPOCOB

HET OIMMOOK — OTMETKa «5»;

OJIHa OIIMOKA - OTMETKA «4»;

JIBE OLTMOKU — OTMETKa «3»;

TPH OIMIMOKH — OTMETKA «2»;

[uist Tecta u3 30 BOPOCOB:

25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»;

19—24 npaBUIbHBIX OTBETOB — OTMETKA «4»;

13—18 nmpaBWIBHBIX OTBETOB — OTMETKA «3»;

MeHbIIe 12 MpaBUIBHBIX OTBETOB — OTMETKA «2».
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JInTeparypa nJast ydanmxcs:

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

2. INa6puensn O.C. Xumus. 9 knacc: pabouas TeTpanb k yueOHuky ["abpuemnsna O.C. --
M.: JIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrpaBouHMK IIKOJbHMKA 1O Xumuu 8-11 kmacc, M,
«dpoda», 2000 .

4, Xumus. 9 kimace: yaeOHUK 151 001eoopazoBarenbHbx yupexaeauit/ ['adbpuensa O.C.. -

M.: JIpoda, 2012.
Jluteparypa s yuures:
YMK «Xumusa. 8 knacc»
1. Xumus. 8 kiacc. YueOnuk (aBtop O. C. 'abpuensn). 288 c.
2. Metomudeckoe ocoowue. 8 kimace (aBropsl O. C. 'abpuensn,C. A. Cnaakos). 190 c.
3. HactonpHas kuura yuutens. 8 kinace (aBropst O. C. I'abpuensn, H. I1. BockoboiinukoBa, A.
B. Amyxosa). 400 c.
4. Pabouas Tetpazs. 8 kiacc (aBropsl O. C. 'abpuensu,C. A. Crnagkos). 208 c.
5. KonTposbHble 1 ipoBepounbie padoTsl. 8 kiace (aBropel O. C. ['abpuensH u ap.). 224 c.
6. Xumus B TecTax, 3ajayax, ynpaxnenusax. 8 kiacc (aBtopsl O. C. 'abpuensu, T. B. CmupHo-
Ba, C. A. CiagkoB). 224 c.
7. Terpaap st 1TaOOPaTOPHBIX OMBITOB U MpakTUyeckux padot. 8 kiacce (aBTopsl O. C. ['abpue-
nsiH, A. B. Kyniosa). 96 c.
8. Terpanp /U1 olleHKM KadecTBa 3HaHMM 1o xuMuu. 8 kiacc (aBropsl O. C. ['abpuensiH, A. B.
Kymnmosa). 112 c.
9. Xumuueckuii skcriepumenT B mkose. 8 kinacc (aBropsl O. C. I'abpuensan, H. H. Pynos, B. H.
Tonkynos). 304 c.
10. Xumust. 8 knacc. DIEKTPOHHOE MYJIBTUMEIUITHOE U3JaHUE.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 knacc. YueOnuk (aBtop O. C. IN'abpuensn). 320 c.

2. Metonudeckoe nocobue. 9 knace (aBropsl O. C. 'abpuensn,C. A. Cnaakos). 190 c.

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

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

5. Kontposnbabie u mpoepounbie padboThl. 9 kiacc (aBtopsl O. C. 'aGpuernsia u ap.). 240 c.

6. XumMus B TecTax, 3aa4ax, ynpaxsaenusx. 9 kinacc (aBropsl O. C. I'abpuensn, T. B. CmupHo-
Ba). 288 c.

7. Terpaap st TaOOPATOPHBIX OMBITOB U MpakTUdeckux pabot.9 knacc (aBropsl O. C. ['abpue-
nsH, A. B. Kynmosa). 112 c.

8. Terpanp Ui OIIeHKH KadecTBa 3HaHM 1o xuMuu. 9 kiacc (aBtopsl O. C. 'abpuensH, A. B.
Kymnmosa). 112 c.

9. Xumudeckuii skcriepuMeHT B mkose. 9 kiacc (aBropst O. C. 'abpuensa u ap.). 208 c.

10. Xumus. 9 kiacc. DNeKTpOHHOE MYJIbTUMEANNHOE U3aHUE

HNHTepHeT-pecypcesl

1. http://www.alhimik.ru IIpeacraBiaeHsl pyOpuKH: COBETHI AOUTYPUEHTY, YUUTEINIO0 XUMUH,
CIPaBOYHHK (04YeHb OoJiblIasi MoAOOpKa TaOIHIl U CIIPAaBOYHBIX MAaTEPHUAJIOB), Becenasi XUMUs,
HOBOCTH, OJIMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUUECKUX CBEACHUH ).

2. http://www.hij.ru Xypaan «Xumus 1 )KH3HbY» TOHITHO U 3aHUMATEIHHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DaekTpoHHBIH KypHaT « XUMUKH U XUMHS», B KO-
TOPOM TPEJCTABICHO MHOKECTBO OIBITOB 110 XUMHUH, 3aHUMATEIbHOI HH(OpMAIIMH, TIO3BO-
JAOUIEH

yBII€Yb YUEHUKOB SKCIIEPUMEHTAIHHON YaCThIO MPEeIMETA.



4. http://c-books.narod.ru BceBo3morkHas tuTepaTypa o XHMHUU.

5. http://www.drofa-ventana.ru M3BecTtHOe H31aTeNbCTBO yueOHOI muTeparypsl. HOBUHKH Hayd-
HO-TIOMYJISIPHBIX U 3aHUMATEIIbHBIX KHHT TI0 XHMHUH.

6. http://1september.ru XXypHan 1151 yuautesneit ¥ He TOIbKO. bobIioe Koau4ecTBo paboT y4eHHU-
KOB, B TOM YHCJI€ U HCCIIEIOBATEIHCKOIO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii MKOIBHBIN MOPTAT CO CChUTKAMHU
Ha 00pa3oBaTeIbHBIC CATHI IO XUMHUH.

8. www.periodictable.ru COOpHUK cTaTeil 0 XUMHUYECKUX JIEMEHTAaX, HILTIOCTPUPOBAHHBIN K C-
MIEPUMEHTOM.



