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1. IlosicHUTeIbHAS 3aIIUCKA
Pa6ouas mporpamma o XuMHUH JJ1s1 OCHOBHOM IIIKOJIBI COCTaBJIeHa Ha OCHOBE: DyHIaMEHTaIbHO-
ro Aapa conxepkanus odmero odpasosanusi, TpeboBaHUIl K pe3yabTaTaM OCHOBHOTO O0IIEro 00-
paszoBanus, npeactaBieHHbIX B denepanbHom [NocynapcrBerHom Cranmapre O6mero Ob6paso-
BaHus Broporo nokoineHus (IIpuka3z MunoOpuayku ot 17.12.2010r. Nel1897); mpuMepHBIX Tpo-
rpaMM 1o y4deOHbIM npeameraM «Xumus 8-9 kiaccel» (CTaHIApPThl BTOPOro IMOKoJeHus) M.,
IIpoceenienue, 2011; aBropckoii yueOHoit nmporpamMmel O.C.I'abpuensn «IIporpaMma ocCHOBHOIO
obmero oopazoBanus. Xumus. 8-9 knacce». M.: IIpocsemenue,2019; (OPI'OC); ocHoBHOI 00pa-
30BaTeIbHON IPOrpaMMBbl OCHOBHOTO 0011ero oopazoBanus MKOY ManouBanosckoii OI11.
Jlannast paboyasi mporpaMma OpUEHTHPOBaHA HAa MCIIOJb30BAHUE YUEOHMKOB MO XMUMHH U y4yeO-
HO-MeTou4YecKkux mocobuid YMK, co3laHHBIX KOJIJIEKTUBOM AaBTOPOB IOJ PYKOBOJCTBOM
O.C.I'abpuensina, nznarensctso "[Ipocsenienue”
Lesn XuMHYecKoro o6pa3oBanusi B OCHOBHOM IIKoJe (HOPMYIHPYIOTCS Ha HECKOJIBKHUX YPOB-
HAX: M100AIbHOM, METANpPeMETHOM, JTUYHOCTHOM U MPEeIMETHOM, Ha YpOBHE TpeOOBaHUI K pe-
3yJlbTaTaM OCBOEHUS COJIEPKaHUS IPEIMETHBIX IPOTPAMM.
OcHoBHOe 00111ee 00pa3oBaHKe - BTOpas CTyHeHb 001iero oopasopanus. OQHON U3 BaKHEHUIITNX
3aJa4 3TOTO JTara SBISETCS MOATOTOBKA OOYYAIOUINXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBI-
00py KHU3HEHHOTO U MpodeccruoHanbHoro mytu. OO0yJaronmecs: J0KHBI HAYYUThCS CaMOCTOSI-
TEIbHO CTAaBUTh LIEAM M OIPENEIATh IMYTU UX JOCTHIKEHUS, MCIOJb30BaTh MPUOOPETEHHBIH B
IIIKOJIE OTIBIT IEATEIHbHOCTH B pealbHON KU3HH, 32 paMKaMu y4eOHOT0 Ipolecca.
['maBHBIE 11I€7TM OCHOBHOTO 00IIIETO 0Opa30BaHUS COCTOST B:

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

2. mpuoOpETeHHUH OMbITa Pa3HOOOPA3HOM NEATEIBHOCTH, TO3HAHUS U CAMOIIO3HAHNUS;

3. TMOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpa MHIMBUAYaJIbHOW 00pa3oBaTeib-
HOM UM MPOoQeCcCUOHANBHON TPAEKTOPHUHU.

Bosbmioit BKi1aa B JOCTIKEHHE TIIABHBIX LIEJIeld OCHOBHOTO OOIIEro 00pa3oBaHMsI BHOCUT U3yde-
Hue xumuu. Kotopoe npusBaHo 06ecreunTs:

1. ¢opmupoBaHue CHUCTEMbl XMMHUYECKHX 3HAHUN KAaK KOMIIOHEHTa €CTECTBEHHO-HAay4HOMU
KapTUHBI MUDA;

2. pa3BUTHE JMYHOCTH OOYYAIOIINXCS, UX HHTEIUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPIIEHCT-
BOBaHME, (POPMUPOBAHUE y HUX T'YMAaHUCTHUUYECKHX OTHOIIEHUI M SKOJIOTHYECKHU IIeJIeCo-
00pa3HOro MoBeJIeH!s B ObITY U TPYJOBOU AESTENbHOCTH;

3. BbIpAaOOTKY NMOHMMaHUS OOIECTBEHHOM MOTPEOHOCTH B Pa3BUTHUU XMMHUH, a Takxke (op-
MUPOBAaHWE OTHOIICHMUS] K XMMHU KaK K BO3MOXKHOUW 0OjacTu Oymaymied MpakTHYECKOM
NESTENBHOCTH;

4. ¢opMupoBaHue yMeHUI 0€30IacHOro OOpaIleHHs C BEIIECTBAMU, UCIIOJIb3YEMBIMH B 110-
BCEJIHEBHOMU KU3HMU.

Lenamu uzyyenus Xumuu 6 OCHOBHOU WKOJIE ANAIOMCA.

1. ¢dopmupoBanue y oOydaromMXCsi YMEHMs BHUJETh U IOHUMATh LIEHHOCTb OOpa3oBaHUS,
3HAYUMOCTh XMMHUYECKOTO 3HaHUS JJIsl KaKIOro YeJoBeKa He3aBHCHUMO OT €ro mnpodec-
CHOHAJILHOW JEATENbHOCTH; YMEHHs pa3nuyarh (PakThl U OLEHKH, CPABHUBAThH OLICHOYHbIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C ONpEeSICHHON
CUCTEMOMH IIeHHOCTEH, popMynHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

2. (dopMupoBaHue y 00y4aromUXcs IETOCTHOTO MPEJCTaBICHUsI O MUPE U POJIM XUMHH B
CO3/IaHUU COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MUPA; YMEHHS OOBICHITH 00b-
€KThl U IPOLECCHl OKPYKAIOIIEH AEHCTBUTENBHOCTH — MPHUPOAHOM, COLMAIBHOM, KyJb-
TYPHOM, TEXHUUECKOHN Cpeibl, UCTIONb3YsI ISl 3TOT0 XUMUYECKUE 3HAHMUS;

3. mpuobpeTeHne o0y4yaromUMUCS OIbITa pa3HOOOPa3HOM JesITeIbHOCTH, TO3HAHUS U CaMO-
MO3HAHUS; KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), UMEIOUINX YHUBEpPCAIb-
HOE€ 3HAu€HHE JUIsl PAa3UYHBIX BUJOB JIEATEIILHOCTH: PEUICHUs MpoOJIeM, IPUHATHS pe-



IIeHHUH, TTOUCKa, aHaJIu3a U 00paboTKu MH(GOpMaui, KOMMYHUKATUBHBIX HaBBIKOB, Ha-
BBIKOB M3MEPEHUH, COTpyIHHUYECTBa, 0€30MacHOro oOpaleHus C BEIIECTBAMU B IMOBCE-
THEBHOM >KU3HMU.
OcHosHbIMU udesmMy YIeOHOTO peiMeTa XUMHUS SIBIISIOTCS:
O MaTepualbHOE €MHCTBO BEIIECTB ECTECTBEHHOI'O MUPA, UX T€HETHUECKas CBA3b;
O IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXJYy COCTaBOM, CTPOEHHEM, CBOMCTBAMH, IIOJyYEHHUEM U
MIPUMEHEHHEM BELIECTB;
O II03HAaBAaEMOCTh BEILIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMUUECKHUX PEaKIIMA;
O 00BSICHSIIOLIAS ¥ IMPOTHO3UPYIONIAsl POJIb TEOPETHUECKUX 3HAHUHM A (DaKTOJIOTrHYEeCKOro Ma-
Tepuansa XMMUHU 3JIEMEHTOB;
O KOHKPETHOE XHMHUYECKOE COEMHEHHE KaK 3BEHO B HENPEPHIBHOI LIeNM NpeBpaIleHuil Be-
LIECTB, YYaCTBYIOIIEE B KPYTOBOPOTE XUMUYECKHUX JIEMEHTOB U XMMHUYECKOMN IBOJIIOLINN;
O 00BEKTUBHOCTh W TO3HABAEMOCTh 3aKOHOB MNPHUPOJbI; 3HAHHE 3aKOHOB XHWMHUHU IO3BOJISET
YIPaBIATh XUMUYECKHMHU MTPEBPAIEHUS] MU BEUIECTB, HAXOIUTH SKOJIOTHYECKH 0€3011acHbIE CI0-
COOBI ITPOU3BOJICTBA U OXPaHbI OKPY>KAIOLIEH cpebl OT 3arpsi3HEHUS;
O B3aUMOCBSI3aHHOCTh HaYKU M MPAKTHKH; TPEOOBAHUS MPAKTUKUA — JBIKYIIAs CHJIa PA3BUTHS
HAyKH, YCIIEXU MPAKTUKU 00YCIOBIICHBI TIOCTHKEHUSIMU HAYKH;
O pa3BUTHE XMMHMUYECKON HAyKH U XMMH3aLUsl HApOJHOIO X034HCTBa CIyKaT MHTEpecaM YesoBe-
Ka 1 00IecTBa B 1IEJIOM, UMEIOT TYMaHUCTHUECKUN XapaKTep U MpU3BaHbl CIOCOOCTBOBATH pe-
LIEHUIO TI100aIbHBIX TPOOJIEM COBPEMEHHOCTH.
OTH UIeU Peau3yroTCs MyTeM JOCTIKEHUS CIEeyIOIINX yelel:
Gopmuposanue y ydamuxcs XUMAYECKON KapTHHBI MUPa KaK OPraHMYECKOW YacTH €ro IEeNIOCT-
HOM €CTeCTBEHHOHAYYHOUH KapTHUHBI;
paszeumue MIO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yua-
HIMXCA B MpPOIECCe M3YYCHHsS] MMM XMMHYECKONW HAayKd M €€ BKJIaJla B COBPEMEHHBIH Hay4dHO-
TEXHUYECKHUI MPOrpecc;
Gopmuposanue BaXHEHIINX JOTHYCCKUX ONEPANUN MBIIUICHUS (aHAIM3, CHHTE3, 0000IIeHHE,
KOHKpEeTH3aIusi, CpPaBHEHHUE U JIp.) B IPOIECCE MO3HAHUS CUCTEMbl BaXKHEHUIINX MOHSATHH, 3aKO0-
HOB M TEOPUH O COCTaBE, CTPOEHUU M CBOMCTBAX XMMHYECKHUX BELIECTB;
gocnumaHue yoOeKIEHHOCTH B TOM, UYTO MIPUMEHEHHUE TONyYEeHHBIX 3HAHUN M YMEHHUH MO0 XUMHH
SIBJISIETCSI 00OBbEKTUBHON HEOOXOIMMOCTRIO JJIs 6€30macHoi paboThl C BEIIeCTBAaMH U MaTepuala-
MU B OBITY U Ha MMPOU3BOJICTBE;
npoexmuposanue  peaauzayusi BBIIYCKHUKaAMM OCHOBHOM IIKOJIBI JIMYHOM 00pa3oBaTeNbHOM
TPAEeKTOPUU: BHIOOP Npoduiis 00ydyeHus B cTapuiei MmKoje win npodeccuoHanbHOro oopa3ona-
TEIBHOTO YUPEKICHHUS;
061a0eHue KIIIOUEBBIMH ~ KOMIETEHIIUAMHA  (y4eOHO-TI03HABATEIbHBIMU, HH(OPMAIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMU ).
Y4eOHbIC TEXHOJTOTHH, MeTOAbI, GOpMBbI Pa0OTHI.

OcHoBHas ¢opma 0o0ydeHuss — ypok. PabGouas mporpamma cocTaBiieHa ¢ y4€TOM TOTO, YTO
KJIACChl COCTOAT M3 O0YYAIOLIMXCS C Pa3HBIM YPOBHEM y4EOHBIX BO3MOXKHOCTEH, TO3TOMY COJEp-
JKUT 3aJJaHUSl HE TOJIbKO 0a30BOr0, HO TOBBIIIEHHOTO U TBOPUYECKOTO ypoBHs. st 3TOrO HCnomns-
3YyI0TCS pa3Hbie (HOPMBI pabOTHI: TPYIIOBLIC, MHANBUAYAIbHBIE, paboTa B mapax.

TexHomoruu, NCMoNb3yeMbIe B paboTe:

HKT

HCCJIEI0BATEILCKUEMETOIbIO0yUeHUs

METOIIPOEKTOB

3I0pOBhECOEPEratONNeTEXHOIOTHH

npobaeMHOe00yUeHne

Bunpl yueGHOM nesTenbHOCTH: ONMPOC, YTEHUE, paccKa3, OTBETHI Ha BOMPOCHI, COCTABICHUE CXEM,
TabnuIl, paboTa ¢ TONOTHUTENLHBIMA HCTOYHUKAMU HH(OPMAILIUU, IPAKTUYECKHE PAOOTHI.

@OopMBI KOHTPOJIS: TEKYIIUNA, TEMAaTUYECKANA U UTOTOBBIH.



Kputepun u HOpMBbI OLICHOK MTPEICTaBICHBI B IPUIIOKEHUH 1.

2. O0mas xapaKkTepucTUKa y4eOHOIro nmpeaMeTa XuMHA

B coorBerctBum ¢ denepanbHbIM rOCYAApCTBEHHBIM 00Pa30BaTE/IbHBIM CTAHAAPTOM OCHOBHOT'O
o01iero o0pazoBaHMsl ydaliuecs: JOJKHbBI OBJIAJeTh TAKUMHU I103HABATEIbHBIMU YU€OHBIMU JECH-
CTBHSIMHU, KaK yMeHHUe (popMynupoBaTh npodaeMy U TUIOTE3Y, CTAaBUTh LIEIH U 33]a4, CTPOUTH
IUTaHbl TOCTHKEHUS LI U PElIeHHs IOCTABIEHHBIX 3a/1ad, IPOBOAUTH SKCIEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBOJBI U YMO3AKJIIOUEHMS, IPEJCTABIIATh UX U OTCTAaUBaTh CBOK TOUKY 3PEHUS.
Kpome Toro, yyamuecs JOJDKHBI OBJIAJETh NIPUEMAMH, CBSI3aHHBIMU C OIPEICIICHUEM ITOHITHMN!
OrpaHUYMBaTh UX, ONUCHIBATh, XapaKT€PU30BaTh U CpaBHMUBATh. ClieZ0BATEIbHO, IPU U3YUYEHUU
XMMHU B OCHOBHOM ILIKOJIE y4alllMecs JOJKHBI OBJIaJeTh y4eOHBIMU NEHCTBUAMH, O3BOJISIOIIH-
MH UM JIOCTUYb JIMYHOCTHBIX, IPEAMETHBIX U METAIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
OcobeHHOCTH coziep)KaHUsl OOy4EHHUs XMMHM B OCHOBHOM IIKOJIE OOYCIIOBJIEHBI CrEeLU(UKOM
XUMHUM KaK HayKd U IIOCTABJIEHHBIMM 3a7adyaMu. OCHOBHBIMHU IIPOOJIEMaMU XUMHHM SIBIISIOTCSU-
3y4EHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCHMOCTH MX CBOWCTB OT CTPOCHMsI, MOJIYyYCHHUE Be-
LIECTB C 3aIaHHBIMU CBOMCTBAMH, UCCIIEAOBAHUE 3aKOHOMEPHOCTEH XUMUUYECKUX PEAKLUN U ITy-
TeH yIpaBJICHUs MU B LEJAX NIOJYyYEHHS BEIIECTB, MAaTEPUAJIOB, YHEPTUH.

Baoicnetivuumu cooeparcamenvubimu TUHUAMU RPEOMEMA XUMUSL AGNAIOMCSL

e  «BEUIECTBO, CTPOEHUE BEIECTBA» — 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 IIPUMEHEHUE BEILECTB» — 3HAHME U ONbIT OE30IaCHOr0 OOpaIlleHus C BELIeCTBAMH, Ma-
TepUasaMu M MpoLeccaMu, HeOOXOAMMBIMH B OBITY M Ha TIPOU3BO/ICTBE;

*  (NMPOU380OCMEO U NPUMEHeHUe euecmsey — 3HaHHe OCHOBHBIX 00J1acTeil Mpou3BO/ICTBA
U IPUMEHEHHS BaKHEHIINX BEILIECTB, a TAKXKE OIBIT OE30IaCHOr0 OOPAIIEHHsI C BEIECT-
BaMH, MaTepuallaMi U IPOLECCaMH, UCTIOIb3yeMbIMU B ObITY U Ha IPOU3BO/ICTBE;

*  (KOMUYECMEEHHble OMHOUIeHUS 6 XUMUU) — YMEHHE IIPOU3BOIUTH PACUETHI 110 XMMHYE-
CKUM (OpMyJiaM U ypaBHEHHSIM.

*  «Memoobl NOZHAHUA XUMUU» — 3HAHUSA, YMEHUS U HABBIKU HKCIEPUMEHTAIBHBIX OCHOB
XUMHH JJIS IOJIyYEHUSI U U3YyYEHUS CBOMCTB Ba)KHEUIINX MPEICTABUTENIEH KIIACCOB HEOP-
TaHNYEeCKUX COCTUHEHUM;

e  «I3BIK XMMHUHW» — OINEPUPOBAHUE 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 HPOPMALIUU C ECTECTBEHHOI'O S3bIKa Ha SI3bIK XUMHMH U 00paTHO.

ITockobKY OCHOBHBIE COEPKATEIbHBIE TMHUH IIKOJIBHOIO Kypca XMMHUH TECHO NeperuieTeHsl. B
IIporpaMMe COZEp KaHUE MPEACTABICHO HE 110 JIMHUAM, a [10 pa3JeliaM.
3HAUUTENBHOE MECTO B COAEPKAHUM Kypca OTBOAUTCS XMMHUECKOMY 3KcrepuMeHTy. OH 103BO-
aseT chopMHpOBaTh Yy YHAIUXCsl CHIEUAIbHBIE MTPEIMETHbIE YMEHUS padoTaTh ¢ XUMUYECKUMU
BEIIECTBAMH, BBIIIOJIHATH MPOCThIE XMMUYECKHE OMbBITHI, HAYYUTh UX 0€30MaCHOMY U SKOJIOTHYE-
CKHU I'PaMOTHOMY OOpAIIIEHUIO C BELIECTBaMU B OBITY U Ha IPOU3BOJICTBE.
[TpakTryeckue pabOTHI CTPYNIMPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CITy>KaT
HE TOJILKO CPEJICTBOM 3aKpEIUICHHUs] YMEHUH U HAaBBIKOB, HO U KOHTPOJIS KayecTBa UX chopmupo-
BaHHOCTH.
I'maBHoe oTnnune mporpamMel O.C. 'abpuensHa 3aKkiioyaeTcs B ABYKPaTHOM YBEIWYEHUU Bpe-
MEHHM, OTBEIEHHOTO Ha U3ydeHue paszena «MHorooOpasue BeEeCTB». JTO CBSI3aHO CO CTpeMiIe-
HUEM aBTOPOB OCHOBATEJIbHO OTPadOTaTh BaXKHEUIIIME TEOPETHUECKUE MOJIOKEHUS Kypca XUMHUH
OCHOBHOM IIKOJIBI HAa 00raToM (PaKkTOJIOTHYECKOM MaTepHalie XUMUU JIEMEHTOB U 00pa30BaHHbIX
VMU BEIIECTB.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe
denepanbHbIi rocyJapcTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT NPEAyCMaTPUBAET U3yUCHHE



Kypca XMMHUU B OCHOBHOM IIKOJI€ KaK COCTaBHOW YacTH mpeaMeTHonoOmactu «EcTtecTBeHHOHA-
y4HbIe peaAMeTh». HacTosmas mporpamMmma MOXKeT ObITh peaii30BaHa B JBa dTarla.
Ilponedesmuueckuii 3man 6 7 Kaacce. DTOT Kypc paccunuTaHHa 1 dac B Heaelo B o0beme 35
Y4eOHBIX 9YaCOB U HOCUT PEKOMEHIATEIILHBIN XapaKkTep, T. €. BBEJCHUE €0 B MIPAKTUKY 00yUCHUS
OCTaeTCcsi Ha YCMOTpEHHE 00pazoBaTeNbHOIO yupexieHus. BBeneHue sToroxypca Henz0exkHO
BJIEUET 3a co00 HEKOTOPBIE MOBTOPHI yueOHOTOCOAep)KaHusI B 8—9 Kitaccax, KOTOPbIE, OJHAKO,
HE HapylIalOT PaBEHCTBA CTAPTOBBIX BO3MOXKHOCTEH OOYYArOMIMXCS MO OTHOLIEHUIO K HOBOMY
npeaMery. YUUTEI0 OCTAeTCs JIMIIb MPUHSATh BO BHUMAHUEAITOT (akT mpu pa3zpaboTke cobcT-
BEHHBIX paboUYUX MPOrpamMm, Kakc y4eToM 3Taria MpoIeeBTHKHU, TaK 1 0e3 Hero.

Oobazamenvuulii 3man ¢ 8—9 knaccax paccynTaH Ha 2 yacaB HeJeno B o0beme 136 ydueOHbBIX
yacoB. M3ydeHue 3TOro Kypca JaeT BO3MOXXHOCTb BBITYCKHMKY OCHOBHOM IIKOJIBI YCIIEIIHO
cnate OI'D mo xumuHM Kak npeamera o Beidopy.Ilpeanaraemsiii Kypce, XOTs U HOCHT OOILIEKYIb-
TYPHBIH XapakTep, He CTaBUT 3ajja4y NPoPecCHOHATbHON MOATOTOBKU 00yYarOIINXCs,

TEM HE MEHEe MO3BOJISIET UM ONPEACTUTHCS ¢ BBIOOPOM Mpoduiisi 00y4eHus B CTapIIeii mIKoe.

B cBs3u ¢ mepexojoM OCHOBHOHM IIKOJIBI Ha Takyko (OpMy MTOrOBOM aTTectamnuu, kak ['MA, B
Kypce IMpelyCMOTPEHO BPEMsI Ha ITOATOTOBKY K HEH.

g peanuzanuu paboueid mporpamMmbl B yaebHom iane MKOY Manousanosckoit OL Bbizne-
neHo 449 (Bcero Ha mepuoj oO0y4eHHs) 1mo 2vaca B Hemenmo ¢ 8 mo 9 kimacc, Bcero B roa 68 u.
VYueOnslii rox B 8- 9 kiacce paccuntaH Ha 34 Henemu.

3. IIpeaMeTHBIE pe3yabTATHI OCBOCHUSI IPOrPaMMbI 110 XUMHH

JINYHOCTHBIMH Ppe3yJbTAaTAMM H3YyYeHHUs Ipeamera «XHUMHS» SBISIOTCS CIEAYIOLIHE

YMEHMUSL:

® OCO3HABaTh €JMHCTBO M IIEJIOCTHOCTh OKPY)KAIOLIEr0 MHMpa, BO3MOKHOCTU €ro IMO3Ha-
BAaE€MOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTH)KEHUI HayKH;

® TIIOCTENEHHO BBICTPAWBaTh COOCTBEHHOE ILIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABATH II0-
TpeOHOCTHh U TOTOBHOCTh K CaM000pa30BaHUIO, B TOM YMCJIE U B paMKaxX CaMOCTOSITEIIb-
HOW IEATEIBHOCTH BHE LIKOJIBI;

® OIICHUBATh )XKM3HEHHBIE CUTyallUM C TOYKHU 3pEHHUs 0e30MacHOro odpasa >KM3HHM U CO-
XPaHEHUs 3/I0POBbS;

® OILICHUBATbH YKOJIOTMUECKNN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKa U IPUPOIBI.

e (GopMHPOBATH 3KOJIOTHYECKOE MBIIUICHHE: YMEHHE OLEHUBATh CBOIO JESTEIbHOCTh U
MOCTYIKHU APYTUX JIIOJEN C TOUYKH 3PEHUs COXPAHEHMsI OKPYXKAIOUIEW cpeabl - rapaHTa
JKU3HH U OJIarornony4us JJroiei Ha 3emIie.

MeTtanpeAMeTHBIMHM pe3yjibTaTaMH H3ydeHHs Kypca «XHUMuUs» sBisercs (GopmupoBaHue
YHUBEpCaJIbHBIX yueOHbIX neiicteuil (Y'Y I).
Pecynamusnvie YV/I.

® CaMOCTOSITENIbHO OOHapyXHBaTh U (QOPMYIHPOBATH y4eOHYIO IpoOiieMy, ONpeAesTh
1elb y4eOHO! AeSTeNbHOCTH;

® BBIIBUraTh BEPCUU pEIICHUs NPOOJIEMbI, OCO3HABATh KOHEUHBIN pe3yabTaT, BHIOUPATh
U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPECTBA JOCTHKEHUS 1IeIIH;

® COCTaBIATH (MHAMBUYAIbHO WM B TPYIIIE) IUIaH PELICHUs IpoOIeMbl;

e paboTas 1o MIaHy, CBEpATh CBOU ACUCTBUS C LIEIbIO M, IPU HEOOXOAUMOCTH, HCIIPAB-
JSITh OIIMOKH CaMOCTOSATENBHO;

® B JlMaJOre C YYUTEJIEM COBEpPUICHCTBOBATH CAMOCTOSITENIbHO BBIPAOOTAHHbBIE KPUTEPUU
OLICHKH.

Iloznasamenvnvie YV/I:

® aHaAJIM3HPOBATh, CPABHUBATH, KJIACCUPHUIIMPOBATH U 00001IaTh (GaKThl U siBIeHUS. BbIsB-

JSATh NPUYUHBI U CIIEACTBUSI MPOCTHIX SBICHUI.




OCYIIECTBIISITh CpaBHEHUE, KIACCHU(PHUKALUIO, CAMOCTOSATEIbHO BBIOMpPAs OCHOBAaHUS U
KPUTEPUU JJI YKa3aHHBIX JJOTUYECKUX ONEPALINIL;

CTPOUTHb JIOTUYECKOE pACCYXKJIEHHE, BKIIIOYAIOIIEE YCTAaHOBJICHHE MPUYUHHO-
CIIEICTBCHHBIX CBSA3CH.

CO3/1aBaTh CXEMAaTUYECKHE MOJIENIU C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00b-
€KTa.

COCTAaBJISITh TE3UCHI, PA3JIMUHbBIC BU/BI IUIAHOB (ITPOCTHIX, CJIOKHBIX U T.IL.).
peoOpa3oBEIBATH HHPOPMAIIMIO K3 OJJHOTO BHJA B APYroM (TaOIUIly B TEKCT U TIp.).
YMETb OMPEIENIATh BO3MOKHbIE HCTOYHUKH HEOOXOIMMBIX CBEACHUM, MIPOU3BOAUTD MO-
UCK MH(GOpMaLIMU, aHATTU3UPOBATh U OLIEHHUBATH €€ I0CTOBEPHOCTb.

Kommynuxamuesuvie YVJI:

CaMocCTOsTeIbHO OpPraHMW30BbIBaTh yueOHOE B3aWMOJCHCTBHUE B IpyIme (OmpeaensiTs ooIue
LIEJIH, PacTIpeAesATh POJIM, JOrOBAPUBATHCA APYT C IPYrOM U T.J1.).

HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro npeamMera

HGHTCHBHOCTB O6pa30BaTeHLHOFO YUPCKACHUA 06Iuer0 O6pa30BaHI/IH B 06y‘IeHHH XUMHHN OOJIK-
Ha OBITH HaIipaBJICHA Ha JOCTHIKCHUC O6y‘~IaIOIIII/IMI/IC$I CIICAyromux JJUIHOCTHBIX PE3yJabTaTOB:

1.

2.

B IICHHOCTHO-OPUEHTALMOHHON cepe - UyBCTBO FOPJOCTH 3a POCCUICKYI0O XUMUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHHUE K TPYAY, LEJIECYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CaMo-
OLICHKA;

B TPYJOBOH c(epe - TOTOBHOCTh K OCO3HaHHOMY BBIOOPY AajibHEHIIeH 00pa3oBaTeIbHON
TPAaeKTOpUH;

3) B mo3HaBaTeNbHON (KOTHUTHBHOM, MHTEIUIEKTYAIbHOW) chepe —MOTHBALIUS YYEHUS, yMEHHE
YIIPaBJIATh CBOEH 1M03HABATEIbHON AEATEIbHOCTHIO.

MertanpeaMeTHBIMHM Pe3yJIbTATAMH OCBOCHMS BBITYCKHHUKAMU OCHOBHOMW IIKOJIBI IIPOIPaMMBI
10 XMMUU SIBJISIOTCS:

1.

3.
4.

5.

BJIQJICHHE YHUBEPCAJIHHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCOOaMU NI TENbHOCTH: HAOIIO-
JIeHHe, U3MEpeHNe, SIKCIIEPUMEHT, yueOHOe HCCiIeI0BaHNe; TPUMEHEHHE OCHOBHBIX METO-
JIOB MT0O3HaHUS (CUCTEMHO-MH(OPMALMOHHBIA aHalIu3, MOJAEIUPOBAHUE) U1 U3YyUEHUs
Pa3IMYHBIX CTOPOH OKPYXKAIOUIEH NEeHCTBUTEIBHOCTH;

HCIOJIb30BaHNE YHUBEPCAIbHBIX CIIOCOOOB AESITEILHOCTU MO PEIICHHI0 MPOoOJeM U oc-
HOBHBIX WHTEJUIEKTYAJIbHBIX OINEPALNN: HMCIOIb30BAHHE OCHOBHBIX MHTEJIEKTYaJIbHBIX
oreparuii: popmMyaupoBaHue TUIOTe3, aHAIU3 U CUHTE3, CPaBHEHHE, 0000IIEHHE, CUCTE-
MaTHU3allks, BbISIBICHUE IPUUYMHHO-CIIEICTBEHHBIX CBSA3€H, TOMCK aHAJIOTOB;

yYMEHHUE TeHepUpOBaTh UAECH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE JJIsl MX pealn3aluy;
YMEHHE ONpPENeNsITh LeJU U 3aJa4l e TEIbHOCTH, BBIOMPATh CPEICTBA pealln3alluy LIEIH
U IPUMEHATDH UX Ha IIPAKTHKE;

HCIOJIb30BaHUE PA3JIMYHBIX HICTOYHHUKOB ISl TOJIy4YE€HUSI XUMUYECKOH HHPOpMaIUK.

HpeHMETHBIMI/I pe3ydabTaTaMi 0CBOCHUS BBINMNYCKHUKaAMHA OCHOBHOM IIKOJIbI nmporpaMmabI
10 XMMHH ABJIAIOTCH:

8 ki1acce
BorinycKkHUK Hay4YuTCH:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHMUS: HAOII0IEHUE, U3MEPEHNE, IKCIIEPUMEHT;
OIHCHIBATh CBOWCTBA TBEPBIX, )KHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIIESI UX CYLECT-
BEHHBIE ITPU3HAKY;

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATHH «aTOM»,«MOJIEKYIIA, «XUMHU-
YECKUH DIIEMEHT»,  «IIPOCTOE BEILECTBOY, «CIOKHOE BEIIECTBOY, «BATIEHTHOCTDY, «XH-
MHYECKAsl peaKLUs», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;

PACKpPBIBATE CMBICJI 3aKOHOB COXpaHCHHA MACChbl BEIICCTB, ITOCTOAHCTBA COCTaBa, aTOM-



HO-MOJIEKYJIIPHOU T€OPUH;

pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SABICHMUS;

Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI;

OTIpEJIeNIATh COCTAaB BEUIECTB IO UX (hopmymam;

OIIPEAEIATh BAJICHTHOCTb aTOMa 3JIEMEHTA B COCIUHEHUAX;

OIIPEACIIATh TUI XUMHUYECKUX PEAKIIH;

Ha3bIBaTh IPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUUECKUX PEAKLIU;

BBISBJIATH IPU3HAKH, CBUJETEIBCTBYIOIIME O IPOTEKAaHUU XUMUYECKON PEAKIUU TIPU BbI-
IIOJIHEHUU XUMUYECKOTO OIIBITA;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

COCTaBJIATh YPAaBHEHMS XUMUYECKUX PEAKLUM;

coOoaTh MmpaBuiia 0€30MacHoON paboThl IPU MPOBEICHUH OIIBITOB;

M10JIb30BaThCs J1A0OPATOPHBIM 000PYJOBAHUEM U MIOCYI0M;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0O XUMHUYECKOTO dJIEMEHTA 110 (JOPMYIIe COCAMHEHUS;
BBIUUCIIATH KOJIMYECTBO, 00BEM UJIU MaccCy BEIIECTBA 10 KOJUYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB PEAKIINH;

XapakTepu30BaTh (HU3NYECKHE U XUMHUECKUE CBOICTBA IPOCTHIX BEIECTB: KUCI0pOJa U
BOJOPOAA;

[0JIy4aTh, COOMpaTh KUCIOPOA U BOJIOPO;

pacro3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIe BEHIECTBA: KUCIOPO/I, BOAOPOL;
pacKpbIBaTh CMbICI 3aKOHA ABOraipo;

PacKpbIBaTh CMbBICI HOHATUH «TEII0BOM 3((eKT peakuu», «MOJSPHBIH 00BeM»;
XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOIICTBA BOJIBI,

PacKpbIBaTh CMBICI IIOHATHS «PAaCTBOPY;

BBIYHCIISATh MACCOBYIO JIOJI0 PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN PACTBOPEHHOT'O BEILIECTBA;
Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIaCCOB HEOPraHUYECKUX BEIECTB;
XapaKTepu30BaTh PU3NYECKHE U XMMHUUECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOpPraHuye-
CKHMX BEIIECTB. OKCHIIOB, KMCJIOT, OCHOBAHMI, COJIEH;

OIIPEAEIATh NPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCY COEAMHEHUI;
COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX COETUHEHNN U3yUEHHBIX KI1aCCOB;

MIPOBOJUTH OMBITHI, MOJTBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB He-
OpPraHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U IIeNI0Uel 0 U3MEHEHUIO0 OKPacKu
WUHMKATOpa;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y KJIaCCAMU HEOPTAaHUYECKUX COEAMHEHUN;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. 1. Menneneesa;

OOBACHATh (PU3UYECKHIT CMBICII aTOMHOT'O (TIOPSIAIKOBOI0) HOMEpa XUMHUYECKOTO 3JIeMEH-
Ta, HOMEPOB I'PYyMIbI ¥ epuoa B nepuoanueckoit cucreme . . Menneneesa;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOICTB 3JIEMEHTOB B IIpejie-
J1aX MajbIX MEPUOJIOB U IIABHBIX MOATPYIIIL;



XapaKTEePU30BaTh XUMHUYECKHE AIEMEHTHI (0T BOJIOPO/Ia 10 KAJIbIIHs) HA OCHOBE UX I10-
TokeHus B mepuoauyeckon cucteme JI. . MenneneeBa m 0coOEHHOCTEH CTpOEHUS UX
aTOMOB;

COCTaBJIATh CXEMbI CTPOCHUSI aTOMOB MEPBBIX 20 JIEMEHTOB MEPUOINYECKOM cuctemsl /.
W. Menneneena;

PacCKpBIBAaTh CMBICII MOHATHM: «XUMUYECKasl CBSI3bY», «IJIEKTPOOTPHUIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTD (DU3MUECKHUX CBOMCTB BEHIECTB OT TUIA KPUCTATTUICCKOM
pelETKY;

ONPEACIISITH BUJ XUMUYECKON CBSI3M B HEOPTraHUYECKUX COCTMHEHUSX

n300pakaTh CXEMbI CTPOEHHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUJIAMHU XH-
MUYECKHUX CBS3€EH;

9 kJaacc
BbhInyCcKHUK HAY4YUTCSH:
PacCKpBIBaTh CMBICIT MIOHATHH «HOHY, KKATHOHY,«aHHOH,«AJIEKTPOJIUTHI), «HEAICKTPOIIH-
TI)I»,«BJICKTPOJII/ITI/I‘-IGCKBJI Jucconuanusan,«OKHCINTEIIb»,KCTCIICHb OKUCJIC-
HUS»,«BOCCTAHOBUTEID», KOKHUCIIEHHUEY, KBOCCTAHOBIICHHUEY,
OTIPEJICIATh CTENIEHb OKHUCICHUS aTOMa 3JIEMEHTA B COSAMHEHUU;
paCKprBaTb CMBICJI TCOpI/II/I BHGKTpOJII/ITH‘{eCKOﬁ Jucconuanum,
COCTaBJIATh YPABHEHUS JIEKTPOJUTUUYECKON JTUCCOLMAIMU KUCIIOT, IET0Y€EH, COJICH;
OOBSCHATH CYIIHOCTh MPOIECcca AMEKTPOIUTUYECKON TUCCOLMALMU M PeaKUii HOHHOTO
oOMeHa;
COCTaBJIATh TOJIHBIE U COKpAIIEHHbIE HOHHBIC yPaBHEHUS peakinii 0OMeHa;
OTIpeEATh BO3MOKHOCTh IPOTEKAHUS peaKiuii HOHHOTO OOMEHa;
HpI/IBOI[I/ITI) peaKHI/II/I, HOI[TBep)KI[aIOHII/IG Ka‘-ICCTBeHHI)II\/'I COCTaB paanqux BCIIICCTB,
ONPENIENATh OKUCIUTENb U BOCCTAHOBUTEID;
COCTaBJISITh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU;
Ha3bIBATh (paKTOpI)I, BIIMAOIINC HA CKOpOCTI) XHMH‘ICCKOﬁ peaKIII/II/I;
KJIacCU(PUIUPOBATh XUMHUYECKHE PEAKIIMU M0 PA3IMYHBIM MTPU3HAKAM;
XapaKTEepU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOCHHEM U CBOMCTBAaMHU HEMETAJI-
JIOB;
MIPOBOAUTH OTBITHI MO MOJIYYEHUIO, COOUPAHUIO I U3YYCHHIO XUMUYECKUX CBOMUCTB Ta30-
00pa3HBIX BENIECTB: YTIEKUCIOTO ra3a, aMMHaKa,
paCHO3HaBaTI> OIIBITHBIM HYTGM ra3oo6pa3Hr,Ie BEHICCTBA: yrHeKI/ICHBIﬁ ra3 1 aMMHaK,
XapaKTEePU30BaTh B3aUMOCBSI3h MEXKTY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPTaHUYECKHE BEIIECTBA MO UX GOopMyIie: METaH, dTaH, STUJICH, METaHOJ, dTa-
HOJI, IJIMLIEPUH, YKCYCHAsl KMCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEapUHOBAs KUCIIOTA,
OJICMHOBAs KHCJIOTA, TJIFOK034;
OLICHUBATh BIMSIHUE XUMUUYECKOTO 3arps3HEHUS OKPY>KaIOIIEH Cpeibl HA OPTraHu3M Yelo-
BEKa;
TPaMOTHO O0OpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH,
OHpe,HeJ'ISITB BO3MOXHOCTbH HpOTeKaHI/Iﬂ peaKuHﬁ HeKOTOpBIX HpC}ICTaBI/ITeHeﬁ opraHqu-
CKHX BEIIECTB C KHCIOPOIOM, BOJIOPOIOM, METAJIJIAMH, OCHOBAaHUSIMH, TaJIOTCHAMH.



BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS:

® BBIIBUIaTh U MPOBEPATH SKCIIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKHUX CBOMCTBAX Be-
IIECTB Ha OCHOBE UX COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIIHH, O
XapakTepe U NMPOIyKTaX Pa3IMYHbIX XUMUYECKUX PEAKIUI;

® XapaKTepu30BaTh BEILECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBAIOT
IIPUYUHHO-CJICICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTHKAMU BEILECTBA;

® COCTaBJIATh MOJIEKYJIIPHBIE U NIOJHBIE HOHHbBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM
YPaBHEHHUSM;

* TPOTHO3MPOBATH CIIOCOOHOCTH BELIECTBA MPOSIBIIATH OKUCIUTEIbHbIE WIH BOCCTAHO-
BUTEJIbHBIEC CBOMCTBA C YYETOM CTEIICHEW OKHUCIICHMSI 2JIEMEHTOB, BXOSIINX B €r0 COCTaB;

® COCTaBJISITh YPAaBHEHUS PEaKILMi, COOTBETCTBYIOIIUX I10CIIEI0BATENIbHOCTH IIpEBpa-
LICHUH HEOPraHUYECKUX BEILECTB PA3IIMYHBIX KJIACCOB;

* BBLIBUIaTh U MPOBEPATH SIKCIIEPUMEHTAILHO FMIIOTE3bI O PE3YJIbTaTaxX BO3ACUCTBUS
pa3In4HbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XMMUYECKOH peakiui;

* HCIIOJIb30BATh IPUOOPETEHHBIE 3HAHUS JUIsl SKOJIOIMUYECKHU IPaMOTHOIO IIOBE/ICHUS B
OKpYXarollen cpee;

* HCIIOJIb30BATh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIMH IPU BBIOJIHEHUU IPOEKTOB
U yueOHO-HCCIIe10BaTeNbCKUX 3aa4 110 U3yYEHUIO CBOWCTB, CIIOCOOOB MOJIYYEeHUs U paclo3Ha-
BaHUs BEIIECTB;

* 00BEKTHBHO OLIEHUBATh MHPOPMALIMIO O BEIIECTBAX U XUMHUECKUX IIpoIieccax;

® KPUTHYECKH OTHOCHUTBHCS K IICEBIOHAyYHON MH(POPMaLIUH, HEA0OPOCOBECTHON peKiia-
Me B CpeJICTBaX MaccoBOW MH(pOpMaLIUU;

* 0CO3HaBaTh 3HAYEHUE TEOPETHUUECKUX 3HAHUH 110 XUMHH JUIsl TPAKTUYECKON AESITEINb-
HOCTH Y€JIOBEKA;

* CO3/aI0T MOJENHU U CXEMBI IS pelIeHUs] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4; TOHU-
MaTh HEOOXOAMMOCTh COOJIIOICHUS TPENUCAHU, TPeIaraéMbIX B MHCTPYKIUAX 110 UCIIOIb30-
BaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHHU U AP.



4. Conepxanne yueOHOro npeamMera XuMus
8 knacc

HavaabHble NOHATHA ¥ 3aKOHbI XUMHH

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

Meroap! uzydenus xumuu. Habmonenne. DxcriepumenT. MoaenupoBanue. Moaenu Ma-
TepUaIbHBIC U 3HAKOBBIE WJIM CUMBOJIbHBIE.

lNa3zbl. XKunkoctu. TBEpapie BemecTBa. B3anMHbIe MEpexXobl MEXIAY arperaTHbIMHA CO-
CTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOmuMaIusi) U aecyOnumarivsi, KOHACHCAIIUS M UCTIapeHue,
KpUCTAJUTU3ALIUS U TIJIaBJICHUE.

®uznueckue sABJIeHUs. YUCThIE BENIECTBA U CMECU. [ OMOT€HHBIE U TE€TEPOr€HHbIE CMECH.
Cwmecu razooOpasHsie, xxuakue u TBEpAbie. CiocoObl pa3aeneHus: cMeceil: meperoHKa, Win Jauc-
TUJUIALIKSA, OTCTauBaHue, PUIBTPOBAHKE, KPUCTANIM3ALMS WIN BhITapuBaHue. XpomaTtorpadus.
[TpumeHneHue 3THX criocoO0B B 1a0OPaTOPHOM MPaKTUKE, HA MPOU3BOICTBE U B OBITY.

XUMHYECKHE DJIEMEHTHI. ATOMBI U MOJIEKYJbI. [IpocThie U ClOXKHBIE BemiecTBa. AJIO-
Tponusi Ha IpuMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO - MOJIEKYJsipHOrO yueHus. Ho-
HbI. BenecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

3HaKkyu (CHMBOJIbI) XUMUYECKHX 3JIeMeHTOB. H(popMalns, KOTOPYI0 HECYT 3HAKH XUMHU-
YECKHUX AJIEMEHTOB. DTHUMOJIOTHUSI Ha3BaHUM HEKOTOPBIX XUMHUYECKHX 3jemMeHTOoB. [lepuoamnue-
ckas Tabnuia xumuyeckux anneMmenToB 1. M. MenneneeBa: KOpOTKONEPUOAHBIN U TTMHHONIEPU-
onHbIi BapuaHThl. [lepuoas! u rpynmnel. [aBHas v moOoYHas MOATPYIILL, Wik A- U b-rpymnimsl.
OtHOcuTeNbHAs aTOMHAs Macca.

Xumuyeckue ¢opmynsl. Uuaexcel u koddduimenTsl. OTHOCUTENbHAS MOJICKYISIpHAS
Macca. MaccoBas 107151 XUMHUYECKOTO 3JIeMEHTa B coenuHeHuu. Mudopmarius, KOTOpyro HECYT
XUMUYECKHUE (POPMYIIBI.

BanentHocTh. CTpyKTypHBIE (POpMYsIbl. XMMHUUECKHE IEMEHTHI ¢ TOCTOSTHHOM U Tepe-
MEHHOM BaJICHTHOCTHIO. BBIBO (hopmyIibl coeqrHeHus o BajgeHTHOCTH. OnpeiesieHne BaJICHT-
HOCTH XMMHUYECKOTO 3yieMeHTa 1o (opmyne BemiectBa. CocTaBieHHE Ha3BaHUI COEAMHEHUH,
COCTOAIIMX W3 ABYX XMMHUYECKHMX 3JIEMEHTOB, M0 BAJIEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTB.

XuMuueckue peakuuu. PeareHTsl U NpOoayKThl peakuuu. [Ipu3Haku XMMHUUYECKHX peak-
WA, YCIOBUS WX MPOTEKAHUS U MpeKpamieHus. Peakiuu ropeHusi. DK30TepMHUYECKUE U IHIO0-
TEPMUYECKUE PEAKIIUH.

3aK0H COXpaHEHUsSI MACChl BEIIECTB. XUMHUECKHE ypaBHeHUs. COCTaBIICHHE XHUMHYE-
ckux ypaBHeHHH. NH(}opmalns, KOTopyro HECET XUMUYECKOE YpaBHEHHUE.

Knaccudukanus XUMHUECKUX pEaKIUid MO COCTaBy M YHUCIY PEAareHTOB U MPOJYKTOB.
Tumnel XUMUYECKUX peakiuii. Peakiiuu coenHeHus, pa3aoKeHus, 3aMeleHus u oomena. Kara-
JU3aTOPBI U KaTalus.

JleMoHCTpanuu
* Komekuus MaTepuanoB U U3JEIUN U3 HUX.
* Mopgenu, ucnonb3yemMble Ha ypokax (pU3uKH, OMOJIOTHH U Teorpaduu.
* OOBEMHBIE U MAPOCTEPKHEBBIE MOJIENIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

* Mogenu KpUCTANINYECKUX PEIIETOK.



NG R WM

CJIOTBI.

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

ArperatHbie COCTOSHUS BOBI.

Paznenenue qByX HECMEIINBAIOUIMXCS KUAKOCTEH C TIOMOIIBIO ICTUTEIBHON BOPOHKH.
Juctumisitop u ero padora.

YcraHoBka s GuIbTpoBaHUS U e€ padora.

YcraHoBKa JUIsl BRITApUBAHUS U €€ padoTa.

Komnexmust OpITOBBIX TPUOOPOB 1151 (GHIIBTPOBAHHS BO3YXa.

Paznenenue kpacsiero BemiecTsa (omactepa ¢ ITOMOIIbI0 OyMaKHON XpoMaTorpagu.
Monenu aJutoTpONHBIX MOAUGUKALIUN YIIIepoia U CEPHI.

ITonyuyenue o30Ha.

Hoptpetst . 4. Bepuenuyca u JI. . Menneneesa.

KopoTkoneproauplii U IIMHHONIEPUOIHBIA BapuaHThl [lepuoaunyeckoii cuctemsl 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, WIUTFOCTPUPYIOLIME 3aKOH COXPAHEHUS! MAcChl BEILIECTB.

['openue dhocdopa, pacTBoOpeHne NPOAYKTa TOPEHUS B BOJE U UCCIIETOBAHHE MTOTY4CH-
HOT'0 pacTBOPA JJAKMYCOM .

B3anmoneincTere COMIHON KUCIOTHI C IIUHKOM.

[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 OPOLIKOB CEPHI U JKEJe3a U UX pa3JIEICHHUE.
B3anmoseiicTBre pacTBOPOB XJIOPUAOB U MOANJIOB KaJIMsl C paCTBOPOM HHUTparta cepedpa.
[Tony4yenue ruapoxcuna meau(ll) u ero B3anMoielicTBHE € CEPHOIM KUCIOTOM.
B3aumopeicTBue pacTBopa COAbl ¢ KUCIOTOM.

HpOBepKa 3dKOHa COXPAaHCHUS MACCHhI BCUICCTB HA MPHUMEPC B3aMMOJEHCTBUS IIEIOUYHN U KHU-

9. TlpoBepka 3aKOHa COXpAaHEHHsS MACChl BEIIECTB HAa NMPUMEPE B3aMMOJIEHCTBHSA INENOYM M
conu sxenesa (11I).

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

11. 3amemenue xene3oM MeaM B MEJHOM KYIIOPOCE.

IIpakTuyeckue padoTnl

1.

3HaKOMCTBO € J1abopaTopHbIM oOopynoBaHueM. [IpaBuia TexHUKH 0€30MacHOCTU IMpH

pabote B kabunere xumuu. HexoTopsie Buabl padoT.

2. AHaiu3 MOYBBI



Baskuelilue npeacTaBuTe M HEOPraHu4eckux BeulecTs. KoimuyecTBeHHbIC OTHOLICHUS B
XUMHHU
Cocras Bo3ayxa. [Tonstre 00 00bEMHOMN 10716 KOMIIOHEHTA PUPOJHON T'a30BOM CMECH —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOM CMeCH O ero 00bEeMHOH J0J1e M HA00OPOT.
Kucnopona. O3on. [Tonyuenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KUCIOPOoa. XUMHU-
YECKHE CBOMCTBA KMCIOPOAA: B3aUMOJEHCTBHE C METAJUIAMH, HEMETAJNIAMH U CJIOKHBIMU Bellle-
ctBamu. [IpuMenenne kucnoponaa. KpyroBoport kuciopojia B mpupoJie.
Oxkcunpl. OO6pazoBaHre Ha3BaHUN OKCUIOB 10 UX Gopmyrnam. CocraBieHue GopMys OKCH-
JIOB 110 UX Ha3BaHUsM. [IpeacraBuTeny OKCUAOB: BOJIAa U YIJIEKUCIBIN ra3, HerauéHas U3BeCTb.
Bonopoa B mpupoae. uznueckrne U XUMHUYECKHE CBOMCTBA BOAOPOA, €TI0 MOJYYCHUE U
MIpUMEHEHUE.
Kucnotsl, ux cocraB u knaccupukanus. Maagukaropsl. Tabmuna pactBopumoctu. Cosi-
Hasl U cepHasi KUCIOThI, UX CBOMCTBA U MPUMEHEHHE.
Conu, ux coctaB U Ha3BaHus. PactBopumocTs coneil B Boge. [IpencraBurenu cosneii:
XJIOpHU HaTpus, KapOoHaT HaTpus, pocdar Kanpius.
[TocTostnnas ABoranpo. Konnuectso BeniectBa. Moiib. Monsipaast macca. Kparusie equ-
HULIBI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MHJIJIUMOJIb U KUJIOMOJIb, MUJLTUMOJISIPHAS] M KUJIO-
MOJISIpHAsI MacChl BEIIECTBA.
Pacuérel ¢ MCmonb30BaHMEM TMOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJIApHAs Maccay,
«IOCTOSIHHASE ABOTAZPO».
3akoH ABorapo. MomisipHblii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOT-
HOCTb OJIHOT'O T'a3a Mo JIpyromy.
KpaTHble eMHUIIBI H3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00bEeMbI ra3000-
pa3HbIX BEUIECTB.
PacuéTel ¢ MCNONB30BAHMEM MOHATUH «KOJIMYECTBO BEIIECTBA», «MOJSpHas Maccay,
«MOJISIPHBIN 00bEeM ra30By, «IIOCTOSTHHAsE ABOTaIPO».
Pacuérel ¢ MCMONB30BaHMEM TMOHATUN «KOJIMYECTBO BEIIECTBa», «MOJIApHAs Maccay,
«MOJISIPHBIN 00BEM Tra30B», «4UCIIO ABOTaIpO».
I'uapocdepa. KpyrosopoT Bos! B mpupoe. Pu3ndeckue 1 XUMUIECKUE CBOWCTBA BOJIBI:
B3aMMO/JICUCTBUE C OKCUIAMU.
OcHoBaHus, Ux coctaB. PacTBOpuMOCTh OCHOBaHUM B BOJE. VI3MeHeHHe OKpacku MHIU-
KaTOpoB B 1IeJI0UHOM cpeae. [IpeacTaBureny menodeit: ruApoKCUIbl HAaTPUsl, KAJIUS U KaJIbLIMS.
PactBopuTens n pactBopéHHOE BelecTBo. PactBopel. PactBopenue. ['mapatel. MaccoBast
JI0JIsI PaCTBOPEHHOIO BEIIECTBA. Pacy€Thl, CBA3aHHBIE C MCIOJb30BAHUEM MOHATHS «MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.
JleMoOHCTpaL UK
* OmnpeneneHue coaep KaHusi KUCIOPOJa B BO3IyXeE.
* [lonyueHue KuCIOpOJa pa3I0KEHUEM IIEPMaHraHaTa Kaaus U EpoKcuIa
BOJIOpOJA.
* CobOupaHue METOJIOM BBHITECHEHUS BO3/IyXa U BOJIBL.
* Pacno3naBanue Kucioposa.
* T'openue mMaraus, xeinesa, yris, cepsl U pochopa B KUCIOPOAE.
*  Komnekuusi OKCHUAOB.
* [lomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOIA.

* Topenue Bogopona.



* BsaumogpeiictBue Bogopoaa ¢ okcugom meau(ll).

*  Kounekuuss MUHEpaJIbHBIX KUCIIOT.

* IlpaBuio pazbaBiieHUs cepPOil KUCIOTHI.

*  Komiekuus conei.

* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.

* HexoTopbie MeTaNJIbl, HEMETAJUIBI U COCAMHEHUSI KOJTMYECTBOM BelllecTBa B 1 MOJIb.
*  Mopuens MOJISIPHOTO 00BhEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHbie ONBITHI

12. TlomyrHeHME H3BECTKOBOM BOABI IIPH IIPONYCKAHUU YIIIEKHMCIIOTO Ta3a.
13. Tlonyuenue BOgOpOaa B3aMMOJAENCTBHEM IIMHKA M COISHON KUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMHU.
15. H3meHenue 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. Tony4enue, cobMpaHKe U PaCIIO3HABAHUE KHCIOPOIA.
4. Tlony4enue, cOOMpaHUe M PaCIO3HABAHUE BOAOPOIA.
5. IIpuroToBneHure pacTBOPOB CONEH ¢ X 3aJaHHOM MaCCOBOM JIOJIEA.
OcCHOBHBIE KJIaCChI HEOPraHMYECKUX COeIMHEeHUI
O06o01eHne cBeleHni 00 OKCHaax, X KiacCupUKaIluu, Ha3BaHUAX U cBorcTBax. CriocoObl
MOJIYYEHHUS] OKCUIOB.

OcHoBaHusl, UX KiIaccuukaius, Ha3BaHUS U CBOMCTBA. B3anmoelcTBre ¢ KUCIOTaMU,
KHCJIOTHBIMH OKCHUJAMU U COJIsSIMU. Pa3noskeHrne HepacTBOPUMBIX OCHOBaHUH. CrocoObl Mmomy-
YEHHS] OCHOBAHHMIA.

Kucnotel, ux kmaccupukanus um HazBaHusa. OOHIMe XUMHYECKHE CBOICTBA KHCIIOT.
B3auMozeiicTBue KHUCIOT € METaUIaMH. DJIEKTPOXUMHUYECKUW PsJ HANPSIKEHUH METaslIoB.
B3auMopeiicTBue KUCIOT ¢ OKCHMJAMHU MeTauioB.B3auMopeiicTBue KUCIOT ¢ OCHOBAHUSIMU —
peakuus HeuTpanusanuu. BzauMoaencTBrue KucioT ¢ consmu.llonmyuenue  Geckuciopon-
HBIXH KUCJIOPOJICOAEPKALUIUX KUCTIOT.

Counn, ux kiaccudukanus U cBoicTBa. BzanumoneiicTsue coneii ¢ metaimaMu, ocoOeH-
HOCTH ATUX peakiui. BzanmoencTBre conen ¢ ConsiMH.

['eneTndeckue psiipl MeTaia 1 HeMeTasuta. ['eHeTndyeckas CBsI3b MKy Kiaccamu He-
OpTraHUYECKHUX BEIIECTB.

JlabopaTopHblie ONBITHI

17. B3aumoeicTBre OKCHIA KBNS 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. B3auMoeiCTBHE KHCIIOT C COSIMH.

24. O3HaKoMIIEHHE C KOJLUIEKIHEH COTIEH.

25. Bzaumoneiictaue cynbdara meau(I) ¢ xemezom.



26. BzaumogeiicTBHE COJIEN C COAMH.

27 . TeHeTnuecKas CBsI3b Ha IPUMEPE COSAUHEHUM MEH.
IpakTnyeckmne padoThl

6. Pemenune sKCrepUMEHTATBHBIX 3a1a4.

Iepuoauuecknii 3akoH u Ileprnoanyeckas cucteMa XUMHYECKHX 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 . M. MenneneesbiM [leprnoanueckoro 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 Pesepdopna. [lnane-
TapHasi MOJIENIb CTPOEHMSI aTOMa.

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

Mukpomup. DnekTpoHbl. CTPOCHHUE SJIEKTPOHHBIX YPOBHEH aTOMOB XMUMHUYECKUX 3Jie-
MeHTOB NeNe 1-20. [ToHsiTue 0 3aBEpPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnyeckuid cmbica cumBovku [lepuoanueckoit cuctembl. CoBpeMeHHas
dopmynupoBka [lepuoaudeckoro 3akona. M3MeHeHUsT CBOMCTB 2JIEMEHTOB B MEPUOJaX U TPyI-
nax, Kak ()yHKIUSI CTPOCHUS SJEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa JIEMEHTa-MeTajula U 3JEMEHTa-HeMeTalljla 10 UX mojoxeHuto B Ile-
pUOAMYECKON crucTeMe XUMHUYecKuX anemenToB J[. M. Menneneesa.

JleMoOHCTpaL U
* Paznuunbie popMbl TAOIUI] TEPUOTUYECKON CUCTEMBI.
*  MopenupoBanue nocrpoenus llepuoanueckon cucremsl . 1. Menaeneesa.
* Moaenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.
* Mogenu aTOMOB 3JIeMEHTOB 1—3-T0 nepruo0B
JlabopaTopHble ONBITHI.
28. IMonyuenue aM(pOTEPHOrO THAPOKCHIA U UCCIEIOBAHUE €I0 CBONCTB.

XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUT

HNonnas xumuueckasi cBsa3b. MoHbI, 00pa30BaHHbIE aTOMaMU METAIJIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHMsS MOHHOM CBS3M Ul OMHApHBIX coeAuHEHUH. VloHHBIe KpHCTalIMuecKue
pPEemETKN U (PU3NUECKUE CBOMCTBA BELIECTB C 3TUM TUIIOM pelérok. [lonarue o GpopmynpHOM
€JIMHULIE BEIECTBA.

KoBaneHntHas xumuyeckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTypHbIe Qopmyibl. KoBaneHT-
Hasl HemoJsipHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U JJIsi OMHAPHBIX COEAMHEHUH.
MounekynsspHble U aTOMHBIE KPUCTAIUNIMYECKHE PEIIETKH, M CBOMCTBA BELIECTB C 3TUM THUIIOM
pEUIETOK.

ONEeKTPOOTPULIATENBHOCTD. Psj anekTpooTpunarenbHocTd. KoBaneHTHas MoaspHAs XU-
mu4deckast cBsi3b. Jumoas. CxeMbl 00pa3oBaHusl KOBAJICHTHOMN MOJNAPHON CBSI3U Al OMHAPHBIX
COCIMHEHUN. MOEKyIsIpHbBIE U aTOMHBIE KPUCTAIIMYECKUE DPEIIETKH, CBOMCTBA BELIECTB C
JTUM THUIIOM PEIIETOK.



Merannuyeckas XUMUYECKas CBSI3b U METAINIMYECKas KpucTalmyeckas pemerka. CBou-
CTBa BEILLECTB C TUM THUIIOM PEIIETOK. Equnas npupoa XUMUYECKUX CBS3EH.
Crenenb okucienus. CpaBHEHUE CTENIEHU OKHCIIEHUS U BasieHTHOCTH. [IpaBuiia pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMysiaM XUMHUYECKUX COCIMHEHUH.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OIpenencHue CTENeHEH OKUCICHUS JUIs
3JIEMEHTOB, OOPa3yIOIIMX BELIECTBA Pa3HbIX KJAaccOB. Peaknuu MOHHOro oOMeHa M OKHCIIU-
TEIbHO-BOCCTAHOBUTEINIbHBIE peakluHd. OKHUCIUTENb U BOCCTAHOBUTEND, OKUCIEHHE U BOCCTa-
HoBiIeHHE. COCTaBIE€HUE YPAaBHEHHUH OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN METOAOM
3JIEKTPOHHOTO OajaHca.
JleMoOHCTpaL U
* Buzeo ¢parmenTs! u ciaiipl «MloHHas XUMHUYecKas CBSA3b ».
e Kostekuus BemecTB ¢ MOHHOM XUMUYECKON CBA3BIO.
* Mopnenu MOHHBIX KPUCTAJUINYECKUX PEIIETOK.
* BugaeodparmenTsl u cnaiinpl «kKoBajgeHTHas XUMUYECKask CBS3bY.
* Kosulekuus BeImecTs MOJEKYJIIPHOTO U aTOMHOI'O CTPOEHHUSL.
*  Moaenu MOJEKYJISPHBIX U @TOMHBIX KPUCTAINIMYECKUX PEIIETOK.
* BuneodparmenTsl u crnaiiasl «MeTtannudyeckas XMUMUYECKas CBS3bY.
*  Komekuus «MeTtauisl U CIUIaBbI».
* BsauMopeiicTBUE IUHKA C CEPOIA, COJITHON KUCIOTOM, XsopuaoM meau (11).
* [T'openue maruus.
* B3saumopneicTBUE XJIOPHON U CEPOBOJOPOIHON BOJIBI.
JlaGopaTopHble ONBITHI
29. WM3roropnenue MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJIMIECKOM CBA3U

9 knacc
IloBTOpEeHne u 00001MIeHHe CBeIeHUIT 10 Kypcy 8 kiacca
bunapusie coequnenus. OKcupl coneoOpasyrole U HeconeoOpasyromue. I napokcu-
JIbl: OCHOBaHUs, aM(pOTepHbIe, KUCI0Thl. CpeaHue, KUCable, OCHOBHBIE COJIH.
O06001eHre CBeACHUI 0 XUMUYECKUX peakiusax. Knaccudukaius XuMHUUECKUX peak-
[UH MO0 Pa3IMYHBIM OCHOBAHUSIM: COCTABY M YUCILy pearupyronX U 00pa3yoluXcs BEIIECTB,
TeroBoMy 3¢ (deKTy, HapaBICHHUIO, U3MEHEHHIO CTEIIEHEN OKHMCIIEHUS JJIEMEHTOB, 00pa3yo-
IIMX pearupyrolre BemecTna, ¢pase, UCIoIb30BaHUIO KaTalnu3aTopa.
IlonsATHE O CKOPOCTH XUMHUECKOHN peakunn. DaKTOpBI, BIMUSIOIIME HA CKOPOCTh XUMHU-
YEeCKUX peaKLUil: IpUpoJa pearupyroIluX BEIIECTB, UX KOHLEHTpaLHsl, TEMIEpaTypa, II0Malb
CONPUKOCHOBEHMSI, HAIMUME KaTanu3aropa. Karanus.
JleMoOHCTpaLun
* (O3HaKOMJIEHHE C KOJUIEKIUSIMHU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJIEHHE C KOJUIEKIUAMHU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakLUu OT IPUPO/Ibl pEArUPYIOLIUX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOM peaklUu OT KOHIEHTPALMU PEarupyroIIuX Be-
IIECTB.
* 3aBHCHUMOCTb CKOPOCTU XMMHUUYECKOM peakluu OT IUIoLaan
CONIPUKOCHOBEHHUSI pEarupyrolux BeIEecTB («KUTISIIUN CII0i).



* 3aBHUCHUMOCTh CKOPOCTH XMMHUYECKOHN pEaKIiu OT TEMIEPATypPhl PEarupyomuXx BEIIeCTB.
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
HATPHS U COJITHON KHUCIIOTHI.

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

8. 3aBHCHMOCTbH CKOPOCTH XUMHUUYECKON PEaKIMKM OT IPUPOIBI KMCIOT IPH B3aUMOIEHCTBUM
HX C JKEJIC30M.

9. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPEL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEaKIMU OT KOHIEHTPALHH.

11. 3aBucuUMOCTH CKOPOCTH XMMHMYECKOW PEAKLMH OT IUIOLIAAM COINPMKOCHOBEHMS pPearu-
PYIOLIUX BEIIECCTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMUYECKON PEaKIMH OT KAaTalu3aTopa.

XuMH4YeCKHe PeaKkMH B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTve 00 SJEKTPOIUTUYECKON JAUCCOLUUALUU. IICKTPOJIUTHI U HEIJIEKTPOIUTHL. Me-
XaHU3M JIUCCOIMALUU SJICKTPOJIUTOB C PA3TMYHBIM XapakTepoM CBsi3u. CTENeHb 3JEeKTPOIUTH-
yeckoii auccoruanui. CUIIbHbBIE U ca0ble SJeKTPOIHUTHI.

OCHOBHBIE TTOJOKEHHS TEOPUU DIEKTPOIUTUYECKON Arccoruanmu. Kinaccudukamus no-
HOB M UX cBoMcTBa. KHCIOTHI, OCHOBaHMS M COJH KakK dIEKTPOIUTHL. VX kinaccudukaius u auc-
COIHAIIUSI.

OO0me XMMUYECKHEe CBOMCTBA KUCTIOT: U3MEHEHHE OKPACKW MHIWKATOPOB, B3aUMOJICH-
CTBUE C METAJJIaMHU, OKCHUJAMU U TUAPOKCHIAMH METAJIOB U COJISIMU. MoJeKyssipHble U HOH-
HbI€ (TIOJIHBIE U COKpALIEHHbIE) YPAaBHEHUSI pEaKIUil.

XUMUYECKUN CMBICI COKPAIIEHHBIX YPAaBHEHHI. Y CIIOBUS MPOTEKAHUS PEAKIIMU MEXAY DIICK-
TPOJIUTAMHU JI0 KOHIIA. Psii akTHBHOCTH METaJIOB.

OO01me XMMUYECKHE CBOMCTBA IIENOYEH: B3aMMOJICUCTBUE ¢ KHCIIOTaMHU, OKCHIaMH He-
MeTalsIoB, colsiMu. OOIIMe XUMHUYECKHE CBOICTBA HEPACTBOPUMBIX OCHOBAHMIA: B3aMOJICICT-
BHE C KHCIIOTaMH, Pa3J0KEHUE [TPU HATrPEBAHUH.

OO0me XMMHUYECKHEe CBOWMCTBA CPEIHHMX COJICH: B3aUMOJICHCTBUE C KHCIIOTaMH, IIEIO0-
YaMH, COJIIMH M MeTallIaMH. B3anMoAeHCTBIE KUCIIBIX COJIEH CO IMISI0YaMU.

Manaponms, kak 0OMEHHOE B3aMMOJIEHCTBHE COJICH ¢ BOJOW. ['MApONIHM3 COMM CHIBHOTO
OCHOBaHUS U CcJ1a00¥ KUCTOTHL. ['maponn3 comm ciiaboro OCHOBaHUS U CHIIBHOW KUCIOTHI. [1Ika-
na pH.

CBoiicTBa KUCJIOT, OCHOBAHMM, OKCUJIOB U COJIEW B CBETE TEOPUHU DIEKTPOIUTHUUECKOU
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JleMoHCTpaL UK.
* lcnpiTaHu€ BEIIECTB U UX PACTBOPOB HA AJIEKTPOIIPOBOTHOCTb.



*  3aBHCHMOCTH JJIEKTPONPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIICHTPAIIUH.
* JIBHKEHHE OKPAIIECHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
* Ompeenenne xapakrepa cpejibl B paCTBOPax COJIEH.
JlaGopaTopHbIe ONbITHI.
13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHON KUCIIOTHL
14. N3smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IUYHBIMKU KMCIOTAMH.
16. Tlonyuennue ruppoxcuna meau (11).u ero B3auMoAEHCTBIE C PA3IMYHBIMU KUCIOTAMHU.
17. BzaumoneiictBue cuinbHbIX KucaoT ¢ okcugom meau (11).
18-20. B3aumoneiicTBre KUCIOT C METAJIAMU.
21. KauecTBeHHas peakis Ha KapOOHAT-HOH.
22. Tlony4eHune CTyIHs KPEMHUEBOM KMCIIOTHL.
23. KauecTBeHHas peakis Ha XJIOPUJL - MK CYJIb(aT-uOHbI
24. VI3MeHeHne OKPacKH MHIMKATOPOB B INEIOYHOM Cpee.
25. B3auMoIeliCTBHE IIEI0UYEH C YITIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHMSI.
27. Tonyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. BzanmoelicTBue KapObOHATOB ¢ KMCIOTAMH.
29. Tlonyuenune ruapokcuna xeesa(ll).
30. BzaumozeiicTBre *kene3a ¢ pactBopoM cyibhara meau (11)
IpakTHyeckue paGoTsl
1. CsoiicTBa KHCIOT, OCHOBAHUM, OKCUJIOB M COJIEH B CBETE TEOPHH JIEKTPOIUTUYE-
CKOIi JINCCOIMAIINY ¥ OKUCIIUTELHO-BOCCTAHOBUTENIBHBIX PEAKITHI

HemeTtasuibl U UX COeIUHEHUS

CrtpoeHne aTOMOB HEMETAJUIOB U UX NoJiokeHue B [lepuoaudeckoii cucreme. P anex-
TPOOTpULIATENBHOCTH. Kpuctannnueckue pemeéTkd HEMETauIOB — IIPOCTBIX BEHIECTB. AJulo-
Tpomus U €€ npuunHbl. Pu3nueckue cBoiicTBa HeMeTauioB. OOIMe XMMUYECKHE CBOICTBA He-
METaJIJIOB: OKUCIUTENIbHbIE U BOCCTAHOBUTEIbHBIE.

["asiorensl, CTpO€HHE UX aTOMOB U MOJIEKYJl. DU3nyeckne 1 XMMUYECKUE CBOMCTBA rajo-
IeHOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB raJIOT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS B
ITepnognueckoit cucreMe. HaxoxaeHue raJoreHoB B NPUPOJE U UX IOJIydYEeHUE. 3HAUCHHE U
IIPUMEHEHHE TAJIOTEHOB.

["aoreHoBOOPO/IBl U COOTBETCTBYIOIIME UM KUCIIOTHI: IUIABUKOBAs, COJIsIHASA, OpOMOBO-
JI0poJiHasA, M0J0BoJopoaHas. ['anorennipl. KauecTBeHHBIE peakllMM Ha rajoreHu1-uoHsl. [Ipu-
MEHEHHE COeIMHEHUN TaJIOTeHOB U UX OMOJIOTUYECKasi pOJib.

O6mmas xapakrepuctuka sneMeHToB VIA-rpynmsl. Cepa B mpupojie u e€ noiayueHue. Al-
JIOTPOIIHbIE MOAU(PHUKAIIUHN CEPBl U UX CBOMCTBA. XUMHUYECKHE CBOMCTBA CEPBI U €€ MPpUMEHEHHE.

CepoBoJ0pO/I: CTPOEHUE MOJIEKYJIIBI, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHUE U
3HayeHue. CepoBoiopoanas kuciota. Cynbpuabl 1 ux 3HadeHue. JIloMuHopopHI.

Oxcupn cepsl (1V), cepauctast kucnota, cynbputhl. KauecTBeHHast peakuus Ha Cynb(ur-
WOH.

Oxcun cepsl (VI), cepnas kucnota, cynbdarsl. Kpucramnoruaparel. KauecrBennas pe-
aKIus Ha Cyab(aT-uoH.



CepHast KUCI0Ta - CHJIBHBIN AIeKTpoJuT. CBOWCTBA pa30aBICHHOM CEPHON KHCIIOTHI, KaK
TUIMYHOW KHMCJIOTHI: B3aMMOJICHCTBHE C METAJUIAMU, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH,
OCHOBAaHMSAMHU U aM(pOTEPHBIMU THAPOKCUIAMH, colsiMu. KauecTBeHHas peakuus Ha Cyibdar-
WOH.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynnsl. A30T, CTPOEHUE aToMa U MOJIEKYIIBI.
Ouznyeckue U XMMHYECKUE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B PUPOE U ero Ouosoruye-
CKas pOJIb.

AMMHUaK, CTpOeHHE MOJIEKYJbl U (hU3MUecKHe CBOICTBa. AMMUAauHas BOJA, HAIIAThIpP-
HBII CIIUPT, TUAPAT aMMUaka. JJOHOPHO -aKLENTOPHBIM MEXaHU3M 00pa30BaHUsl KATHOHA aMMO-
Hus. BoccraHoBuTenbHble cBoMicTBa aMMuaka. Coiau aMMOHHMS U UX IpuMeHeHue. KauecTBeH-
Has peaklysi Ha KATHOH aMMOHHMUSI.

Oxcupl a30Ta: HECOJNEOOpaszyIoIIUe M KHUCIOTHBIE. A30THUCTas KHUCIOTa U HUTPHUTHL.
A30THas KuC0Ta, €€ NoJlyueHue u cBorictBa. Hurpartsi.

®ochop, ctpoenue aroma u amtorponus. Pochunsl. Pochun. Okcun docdopa(V) u
oprodochopnas kucnota. Pocharer. DocopHbie ynodpeHus. THCEKTHIIHIBI.

OO6mass xapakTepucTuka smeMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOSHHS aTOMOB,
MPOCTHIX BEIIECTB U COCTUHEHHI B 3aBUCHMOCTH OT MOJIOKEHUS 31eMeHTOB B [leproanueckoit
cucrteMe. YTiiepoa. AJUIOTPOIIHbIE MOAU(BUKAIIUK: anMa3, Tpagut. AMOPQHBIN yriepoa U ero
copra: caxka, aKTHBUPOBAHHBIM yroyib. AncopOiusa. XuMudeckue cBoiicTBa yriepoaa. Kokco-
XUMHYECKOE TIPOU3BOJICTBO | €ro mpoaykuus. KapOuasl.

Oxkcup yranepona(ll): crpoenue momnexyibl, ojiydeHue U ero cBoiicrsa. Okcuj yriaepo-
na(1V): ctpoenue MOJIeKysbl, IOTYyYE€HUE U €ro CBOMCTBA. YTosbHas kucioTa. Colld yroJbHOM
KHUCIIOTHI: KapOOHATHI ¥ THAPOKApOOHATHI. TexXHHuecKas U MUIleBas coja.

Heopranuueckue u opraHMYecKHe BEIIECTBA. YTJIEBOIOPOAbl. XUMHYECKOE CTPOCHUE
OpPraHMYECKUX BEIIECTB, KaK IOPSII0K COEIUHEHUS aTOMOB B MOJIEKYJIE TI0 BAJIECHTHOCTH.

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

OTUJIOBBIN CIUPT, €ro MOJy4yeHue, NpUMEHEeHUEe U pu3nosiornyeckoe aencraue. Tpéx-
aTOMHBIN cnupT rmuepuH. KauecTBeHHass peakiysi HAa MHOTOATOMHbBIE CHUPTHI. YKCyCHas -
IpeCTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

KpemHuii, crpoenue ero atoma u cBoiictBa. Kpemuuit B npupoae. CunMuuisl U CHIIaH.
Oxcun kpemuus(1Y). KpemaueBas kuciora u e€ coiu.

[Tpou3BocTBO cTekiIa U ieMeHTa. [IpoyKIMs CHIINKaTHONW MPOMBIIIJIEHHOCTH: ONTHYe-
CKO€ BOJIOKHO, KepamuKa, dhapdop, PasHc.

Onrryeckoe BOJIOKHO.

Hewmerannsl B npupojie. @pakiimoHHas IEpEroHKa >KUIKOTO BO3AyXa KaK Crocod moiy-
YeHUs KUCIOpoJa, a3ora, aproHa. [lomyuenue dochopa, kpemHus, xjaopa, oaa. DIEKTPOIU3
pacTBOpPOB.

[TosryueHune cepHOM KUCIIOTBI: CBIPhE, XUMU3M, TEXHOJIIOTUUECKAS CXEMA, METOJ| KUIISI-
IIETO CJIOSI, IPUHIUIIBI TETUI000MEHA, TPOTUBOTOKA M UPKYIsiuu. OneyMm. [IpousBoacTBo am-
MHAaKa: ChIpbE, XUMH3M, TEXHOJIOTHUECKAs CXeMa.

JleMoOHCTpaLun

e Komexius HeMeTasioB.
e Mopenu KpUCTAJUTMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIpHBIE.



O30HATOp ¥ MPUHLUIBI €T0 PAOOTHI.

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

B3anmoaeicTBie rajloreHoB ¢ METAJUIAMH.

BriTecnenue xyopa OpoMoM WM foja U3 pacTBOPOB UX COJICH

Kosnexuus NpupoHbIX COEAMHEHUN XJIOPA.

B3auMozeiicTBue cepsl ¢ METaUIaMH.

I'openue cepsl B KUCIOpOJE

Komnexuust cynbGUAHbIX py/I.

KayecTBeHHas peakuus Ha cylb(ua-HOH

ObeciBeurBaHUE OKpALLICHHBIX TKAHEH U [IBETOB CEPHUCTBHIM I'a30M.
B3anmonencTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OOyranBaHKue OPraHMYECKUX BELIECTB KOHLIIEHTPUPOBAHHON CEPHOI KMCIOTOM.
Juarpamma «CocTaB BO3ayxa».

Buneodparments! u cnaiiasl «IItuusu 6azaps.

[Tonyuenue, cobrpanue U paclio3HaBaHUE aMMHUAKa.

PaznoxeHnue Ouxpomara aMMOHHUS.

B3anmoneicTBiue KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEAIBIO.

I'openne 4depHoOro mopoxa

Pa3nosxeHne HUTpaTa Kalnusi U TOPEHUE JPEBECHOTO YroJbKa B HEM

O06pa3ibl TpUPOIHBIX coequHeHu (ocdopa.

['openue ocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Tomryuenue 6enoro pochopa u UCTIBITAHUE €TO0 CBOHCTB

Komnexnust «O6pa3ibl IPUPOIHBIX COETMHEHUN YIIIepoia»

[Toptper H. 1. 3enunckoro. [lornomnienne akTHBUPOBAHHBIM YITIEM pacTBOPEHHBIX
BELIECTB UJIU a30B.

VY eTpoicTBO MPOTUBOTA3A.

Mopnenu MoIeKysl MeTaHa, ITaHa, TUJIEHA U alleTUIICHA.

B3aumoneiicTBue aTUIeHa ¢ GpOMHOM BOJOW M pacTBOPOM I€pMaHTaHaTa Kausl.
OO61re XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbIE CIIUPTHI.

Komnexnust «O0pa3iubl NPUPOIHBIX COETUHEHUH KPEMHUSD.

Konnekuus crekia, KEpaMUKH, HEMEHTA U U3JIEIIUNA U3 HUX.

Konnekuust mpoayKIuy CUIMKaTHOW MPOMBIIIJIEHHOCTH.

Buneodparmentst u cnaiiasl «I[pou3BOJICTBO CTEKIIA M LIEMEHTaY.
Komnexuus «lIpupoaHele coeTMHEHNST HEMETAIUIOBY.

Buneodparments! u cnaiinpl «PpakiMOHHAs IEPETOHKA KUIKOTO BO3IyXa»
Buneodparments! u cnaiiasl «llonydenne Bogopoja, KUCIOPOAa U TajJOT€HOB dJIeK-
TPOJIUTHUECKUM CIIOCOOOM.

Mopenu anmnapaToB JUisl IPOU3BOICTBA CEPHOMN KUCIIOTHI.

Mopnenp KUIAUero ciosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiinbl «I[Ipon3BoICTBO CEpHOM KHCIOTHIY.



e Buneodpparments! u crnaiiasl «I [pon3BoICTBO aMMHAKa.
e Komneknus «CpIpb€ ISl TONYYEHUS CEPHON KUCTIOTHI.

JlaGopaTopHble ONBITHI

31. Pacnio3naBanue rajJoreHuI-MOHOB.

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

33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.

34. XuMuuecKkre CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
35. KauectBennsle peakiuu Ha Gocdar-uoH.

36. Iony4yenne U CBONCTBA YrOIbHON KUCIOTEL

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIponyckanue yriaeKuCIoro ra3a 4€pe3 pacTBOp CHIMKATA HATPUSL.
IpakTHyeckne padoTsl

2. U3yuenre CBOWCTB CONSHON KUCIIOTHI.

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 COeTMHEHUSI

[Tonoxxenune metaimoB B [lepronnueckoi cucreme Xxumudyeckux 3neMeHToB J[. M. MeH-
JiefieeBa, CTPOEHUE MX aTOMOB M KPHUCTAJIOB. MeTamnnyeckas CBs3b M METANIMYECKas KpH-
crajuinueckas pemérka. Gu3ndyeckue CBOMCTBA METAIUIOB: 3JIEKTPO- U TEIUIONPOBOJAHOCTD, OT-
pakaromas CloCOOHOCTb, MIACTUYHOCTD. CILIaBbl YEPHBIE U LIBETHEHIE.
Mertanibl Kak BOCCTAaHOBUTENH. DIEKTPOXUMUYECKUI psii HanpsokeHud. BzauMopeiictBue Me-
TaJUIOB C HEMETAJUIaMH, OKCUAaMH, KUCJIOTaMH, COJISIMU. AJTFOMUHOTEPMHUS.
CtpoeHue aTOMOB M MPOCTHIX BEIIECTB MIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3HUYECKUX U XU-
MUYECKHX CBOMCTB MIEJIOYHBIX METAUIOB OT 3apsA/IOB sifAep UX aTOMOB. OKCHIBI M THIPOKCHUIBI
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 (pU3nYe-
CKMX U XMMHYECKUX CBOMCTB IIETOYHO3EMENIbHBIX METAIIOB OT 3apsA/ioB sSAep WX aToMoB. Ok-
CUJBl U TUAPOKCHJIBI IIEJTOYHO3EMENbHBIX METAJJIOB, UX MOJIyY€HHE, CBOMCTBA U MIPUMEHEHUE.
Baxseitmme conu mENOYHO - 3eMENbHBIX METAIOB, MX 3HAYEHUE B MPUPOJIE U )KU3HU YETIOBE-
ka. KapOoHaTh! 1 THIpOKapOOHAThI KabLHUS.
JKéctkocTh BOABI: BpeMeHHass M mocTossHHas. CrocoObl yCTpaHEHUsI BPEMEHHOM KECTKOCTH.
Cnioco0n! ycTpaHeHus1 MOCTOSTHHOM KECTKOCTU. MoHuThl. CoeTMHEHNST aTFOMUHUSI B TIPUPO/IC.
XuMudeckue cBocTBa amoMuHUsA. OCOOEHHOCTH OKCHJIa M THAPOKCHIA ATFOMUHUS Kak amdo-
TEPHBIX COSAMHEHUN. BaxkHeine 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 nOHOB
KaTHOHOB eJje3a B pacTBOpe. 3HAaUCHHE COSTMHEHUN Kene3a.
Kopposust xumudeckast 1 2JIEKTPOXUMUYECKasl. 3alIiuTa METAJIOB OT KOPPO3UU. MeTalibl B
MpUpo/ie: B CBOOOTHOM BHJIE U B B¢ coeqnHeHui. [lonstre o metamryprun. YépHas u 1iBeT-



Has Metautyprus. [IlupoMeramtyprus, riipOMeTauIyprus, 3JAeKTpOMeTaILTyprus. [JoMeHHbIi
nporiecc. [lepepaboTka uyryHa B cTaib. DIEKTPOIU3 PACILIABOB.
JleMoHCTpaL U
* BszaumoaeiicTBre HATPUs, TUTUS U KaJbLHS C BOJOM.
* ['opeHue HaTpHsl, MarHUs U KejIe3a B KUCIOPOJIE.
* Bcnblika TEpMUTHOM CMECH.
* BsaumoaeiicTBUE CMECU TOPOLIKOB CEPBI U KEJe3a, [IMHKA U CEPBI.
* BsaumoaeiicTBUE aJIFOMUHUA C KUCJIOTaMU, IIEJI0YaMH U BOJIOM.
* BsaumogeiicTBue xeie3a U MEAU C XJIOPOM.
* B3aumojeiicTBUE MM C KOHIICHTPUPOBAHHON CEPHOM KMCIOTOM U a30THOM KUCIOTOM
(pa30aBneHHON M KOHIICHTPUPOBAHHOM).
* Okpacka IIaMEeHH COSUHEHUAMH IIEJOYHBIX METAJIIOB.
* Okpacka IIaMEeHH COEUHEHUAMHU IIETOYHO3EMENIbHBIX METAILJIOB .
* ['ameHue U3BECTU BOJOM.
* [lonmyueHue kECTKOW BOJBI B3aUMOJCHCTBUEM YTIIEKUCIIOIO ra3a ¢ U3BECTKOBOM BOJOM.
* VYcTpaHeHHe BPEMEHHOM KECTKOCTU KUIISTYEHUEM U JOOABKOU COJIBI.
* VYcrpaHCHHE MTOCTOSTHHOM KECTKOCTH OOABKOW COJIBI.
* VIOHUTHI ¥ IPUHIIUIT UX JCHCTBUS (BUICOPPArMEHT).
*  Kotekuust npupOJHbIX COCIUHEHNN ATTFOMUHMS.
*  BuaeodparmMenTs! u cinaidibl «OKCHI ATIOMUHUS U €70 MOTUDUKALIAN.
* [lonydyenne amOTEepHOTO THIPOKCHIA ATFOMUHUS U UCCIIETOBAHHIE €T0 CBOMCTB.
*  Komneknusa « XUMUYECKHE UCTOYHUKH TOKA».
* Pe3ynabTaThl ATUTENBHOTO KCIEPUMEHTA 110 U3YUYEHHUIO KOPPO3UH CTAJIBHBIX U3/ B
3aBUCUMOCTH OT yCJIOBHH ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodparmentsl u cnaiiipl «II[pon3BoACTBO YyryHa U CTAIIN.
* BuneodparmenTs u crnaiiapl «3aenus u3 4yryHa u cTaiam.
* BuneodparmenTs u cnaiiasl «IIpor3BoACTBO alTFOMUHUSI.
JlabopaTopHbIe ONBITHI
39.B3anmoeiicTBre xene3a ¢ pactBopom cyibdara meau(l1).
40.TTony4enne n3BECTKOBOM BOMIBI M OIBITHI C HEM.
41.TTonyuenne ruapoxcunos xkeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEaKIIUK 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
Crtpoenue 3eMiu: SApo, MAaHTHS, 3eMHas KOpa, X XUMHUUYECKUH cocTaB. JIutocdepa u
e€ xumuueckui coctaB. Munepaisl. Pynbl. Ocagounsie nopoibl. [lone3nsie uckomnaemole. Xu-
MUYECKHIl cocTaB ruapocdepbl. XUMHUECKUN COCTaB aTMOC]EpHI.
HcTouHrKr XMMUYECKOTO 3arps3HEHHS OKpYXKaromen cpebl. [ modampHbIe 2KOIoTHYe-
CKHE MPOOJIeMBbI YeJIOBEUECTBA: MAPHUKOBBINA dY(DPEKT, KUCIOTHBIEC TOKIU, 030HOBBIE JIBIPHI.



MexyHapoiHOE COTPYAHHUECTBO B 00JIACTH OXpaHbl OKPYKaIOUIeH cpeabl OT XMMHYECKOTO
3arps3HeHus. «3en€Has XUMU».
JleMoHCTpaL U

*  Buneodparmentsl u ciaitapl «CTpoeHne 3eMiId U €€ XUMUUYECKHI COCTaBy.

* Komnekius MUHEpPAIOB U TOPHBIX MOPOJI.

*  Komnekuust «Pyabl MeTamioBy.

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

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IoaroroBka k OCHOBHOMY rocyAapCcTBEHHOMY IK3aMeHY
CrpoeHue aToMa B COOTBETCTBUH C MOJI0KEHUEM XMMHUYECKOro 31eMenTa B [lepuoauue-
ckoii cucreme. CTpoeHue BelecTBa: XMMUYECKas CBA3b U KPUCTAUIMYECKUE PEIIETKH. 3aBUCH-
MOCTb CBOMCTB 00pa30BaHHBIX 3JIEMEHTaMH ITPOCTHIX BEIIECTB (METAJIJIOB, HEMETAJIIIOB, OJaro-
POIHBIX I'a30B) OT MOJIOKEHUs 37eMeHToB B [lepuonuueckoit cucteme. Tumnonorus Heopranuye-
CKHMX BEIIECTB, JICJICHUE UX HAa KJacChl U Tpynnsl. [IpeacraBurenm.
[Tpu3Haku U yCIIOBHSI MPOTEKAHMS XUMHYECKUX peakiuil. TUIONIOTHS XUMUYECKUAX peak-
WU TI0 Pa3JIMYHBIM OCHOBAaHHAM. Peakinu noHHOTO 0OMeHa. OKUCIUTENBHO-
BOCCTAaHOBUTEIIbHBIC PEAKIINH.
XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUECKUE CBOICTBA coeo0pa3yto-
IIUX OKCUJIOB, TUAPOKCUIIOB (OCHOBAHUH, KUCIOT U aM(pOTEPHBIX THIAPOKCHJIOB), COJIEH.

TemaTnueckoe njannposanme (8 kiacc)

Ne ypokos Haspanwue pa3zaena, rinas KonnuecTBo yacos
Bcero W3 Hux (popmbl KOHTpOIIA)
KOHTPOJIBHBIX | TPAaKTHUYECKUX pa-
pabor oot
1 Hauanpubie moHsATHS U 3a- 20 1 2

KOHBI XUMHUHU

2 Baxwneiiie npencraBute- 18 1 3
T HEOPTaHWYECKUX Be-
mniects.  KojmyecTBEHHBIE
OTHOILIEHUS 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 Xumnaeckas cBa3b. OKuc- 9 1 -
JIATENLHO-
BOCCTAaHOBUTENIbHBIE peaK-
1805071




6 [ToBTOpEHUE 3 1 -

HATOT'O 68 5 6

IIpakTuyeckune padboTsl
IIpakTudeckasi padora Nel. «[IpaBuna TexHukn 6€30MaCHOCTH NP pabOTE B KaOMHETE XUMHUHU
[Tprembl oOpateHus ¢ 1ab0paTOPHBIM 000PYIOBAHUEM M HarpeBaTeIbLHBIMU TPHOOPAMI».
IIpakTuyeckas padora Ne2 «AHaau3 IIOYBBD
IpakTnyeckas padora Ne3 «[lonydyenue, coOnpaHue M pacro3HaBaHUE KUCIOPOIay
IpakTnueckas padora Ned «[lomyueHue, coOnpaHue ¥ pacio3HaBaHUE BOJIOPOIAY
IIpakTnyeckas padora NeS «lIpurotosieHue pacTBOpoB COJIEH ¢ UX 3aaHHON MaccoBOM J10-
nen»
IIpakTnyeckas padora Ne6 «PenieHre SKCIEpUMEHTAIBHBIX 3a7a4»

KounTtpoJbHbie padoThl
Kounrtpoasnas padora Nel no teme «HavanbHble TOHATHS U 3aKOHBI XUMHUI

Kountpoabnas padora Ne2 teme: «BaxkHelue npeacTaBUTeNId HeopraHnieckux BemiecTs. Konu-
YECTBEHHbIE OTHOIICHUS B XUMHI»

KonTpoabnas padora Ne3 o reme: «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI»
Kontpoasnas padora Nednio remam: «I13 u [ICXO» n «Xumuueckas cszp. OBP»

I'onoBasi MpoMe:KYyTOUHASI ATTECTALUSA

IIpumepHbIe HAIPABJICHHUS POEKTHOM AeATEJIbHOCTH 00y4YAKIHUXCH.
['eorpadus XuMUYECKUX HA3BAHHH.

Hctopus OTKPBITHS XUMUYECKUX JJIEMEHTOB.

BuTtaMuHbI 1 UX POJIb B KU3HEAEATEIBHOCTH YEJIOBEKA.
Bramsane BUI0B XUMHYECKOM CBSI3M HAa CBOMCTBA BEIIECTB.
BimsiHue meTona 3aMoOpaxMBaHus Ha Ka4€CTBO MUTHEBOW BOJIBI.
BiusiHue MUKpPOAIEMEHTOB Ha OpraHu3M PacTCHUIA.

Bona, KoTopyro MbI beéM

Bo3nyx, KOTOpBIM MBI JABIIIUM

3HaYeHHE PACTBOPOB ISl OMOJIOTUH U METUIIUHEI.

KucnotHsie ocaiku: UX MpUpoaa U MOCIEICTBUA.

Conb — 0e3 BUHBI BUHOBATAas.

TemaTnueckoe njanuposanme (9 kiacc)

Ne ypoxos Ha3zBanue pa3zaena, rnaB KonnyectBo yacoB
Bcero W3 Hux (popmbl KOHTpOIIS)
KOHTPOJIBHBIX pa- | MPaKTHYECKUX
oot pabot
1 [ToBropenne u o00600IICHHE 5 - -

CBEICHMH IO Kypcy 8 Kiac-
ca. XMMUYECKHE PEAKIINH

2 XUMUYeCcKHe peakiuu B pac- 10 1 1
TBOpax

3 Hemeraiuiel u UX coenuHe- 25 1 4
HHSA

4 MeTaimiel ¥ X COSTMHEHUS 17 1 2

5 XuMHS ¥ OKpYXaromiasi cpe- 2 - -




Ja

6 O0o001IeHEe 3HAHUM IO XU- 9 1 -
MHH 32 KypC OCHOBHOM IIIKO-
ael. IlogroroBka k OCHOB-
HOMY roCcyJapCTBEHHOMY
sk3ameny (OI'D)

Hroro 68 4 7

IMpakTnyeckune padoThl
IIpakTnyeckas padora Nel. «PemieHne sKClIepMMEHTAIbHBIX 337a4 110 TeMe «DJIEKTPOJIUTHYE-
CKasi TUCCOLUALIHAS
IIpakTnyeckas padora Ne 2 «/3ydyeHne CBOMCTB CONSIHON KHUCIOTHI»
IIpakTnyeckas padora Ne3 «/3ydyeHue CBONCTB CEPHOI KUCIOTBI»
IpakTnyeckas padora Ned «[lonyyeHre aMmmuaka v U3y4eHHUE €ro CBOMCTB
IIpakTuyeckast padora NeS «llonmydeHue yriekuciaoro raza u M3y4€eHUE €ro CBOMCTBY
IIpakTuyeckas padora Ne6 «llonydeHue KecTKoi BOABI U CIIOCOOBI €€ yCTpaHEHUS»
IIpakTuyeckas padora Ne7 «PenieHue 3KCriepuMEHTaIbHbIX 33/1a4 10 Teme «MeTauib»

KonTpoJsbHbie padoTsl
KonTposbnas padora Nel 1o teme «XHUMUYECKUE PEAKIIMY B PACTBOPAX AJIEKTPOIUTOB
Koutpoabsnas padora Ne2 mno teme: «HemeTamibl 1 UX COeAMHEHUS»
KonTpoubnas padora Ne 3 o teme «MeTayab»
I'onoBasi MpoMeKYTOYHASL ATTECTALHUA

IIpumMepHbIe HAIPABJIEHHSI POEKTHOM JAeATeJIbHOCTH 00yYA0IIHXCSI.
Bpems B xumnn. CKOpOCTb XUMHUUYECKOW PEAKLIUU - OT YEro OHA 3aBUCUT?

BnusiHue npoaykToB KOPPO3UHM HAa PACTUTENbHBIN U )KUBOTHBIA MUP BOJOEMA.
JKene3o B Hamei XKnU3HU.

3naere 11 Bbl, U3 4ero cocTouT Kopnyc Baileil aBTOpydIKu?

Hcnonp30BaHrne MUHEPATbHBIX YA0OOPEHUH.

Kanpuuil HICTOYHMK JKU3HHU, 30POBBS U KPACOTHI




5. KanenagapHo — TeMaTuyeckoe IJIaHMPOBaHMe
Kanenoapno — memamuuecxkoe naanupoeanue 8 Knacc

Ne Ne Jara npoBeneHus
ypoka ypoka Tema ypoka
(Teme)
HauajbHble NOHATHS W 3aK0HBI XuMuu (204) iaH | ¢akr
1 1 [Ipenmer xumuun. Ponb XuMHUM B KU3HU YEIIOBEKA.
2 2 MeTopl U3yYeHUsT XUMUH.
3 3 ArperaTHble COCTOSIHUSI BELIECTB
4 4 IMpakTnyeckas padora Nel. «[IpaBuna TexHUKH O€30MTACHOCTH MU pabOTe B KAOWHETE XUMUU
[Tpuemsbl oOparieHus ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU IPUOOPAMUY.
5 5 duznueckue sBICHUS B XUMUH
6 6 IMpakTuyeckas padora Ne2 «AHanu3 NOYBBD)
7 7 ATOMHO- MOJICKYJIIDHOCYUYCHUE. XUMHUUECKUE FJICMEHThI
8 8 3HaKM XUMUYECKHXIJICMEHTOB.
9 9 ITepunoanueckas Tabnuia xumMuieckux anemeHtoB [l. .Menneneesa.
10 10 XuMuyeckue GopMyJibl
11 11 Xumnueckue GopmyIisl
12 12 BaneHTHOCTB
13 13 BaneHTHOCTB
14 14 Xumunyeckue peakuuu. [Ipu3Haku v ycaoBHsI HX IPOTEKAHMS.
15 15 3aKOH COXPaHEHHUSI MacChl BEIECTB. XMMHYECKUE YPAaBHEHHS
16 16 XUMHYECKUE YpaBHEHUS
17 17 TuIbl XUMHYECKUX peaknmii. Peakiny pa3nokeHust U COeTMHEHUS
18 18 Tunbl XuMUUeCKUX peakuuil. Peakiinu oOMeHa 1 3aMeIieHusl.
19 19 [ToBTOpenue n 06061meHne Tembl «HadanbHbIe MOHATHS U 3aKOHBI XUMUN
20 20 KonTposbHnasi pabora Nel o reme «HavaibHbIE TOHATUSA U 3aKOHBI XUMHUN»

BakHeiinue npecTaBUTE M HEOPTAaHUYECKHUX BENIECTR.
KounyecTBeHHbIe OTHOMIEHHSI B XuMuHM (18 1)




21 1 Bosnyx u ero cocras
22 2 Kucnopon
23 3 IIpakTnyeckas padora Ne3 «llosnydyeHue, coOupanue U paclio3HaBaHUE KUCIOPOJa
24 4 Okcuusl
25 5 Bonopon
26 6 IIpakTuyeckasi padora Ned4 «IlomydyeHue, cobupaHue u pacro3HaBaHUE BOJAOPOIay
27 7 Kucnotsr
28 8 Commn
29 9 KomnmuecTBo BemecTBa
30 10 Pemienue pacyeTHbIX 3a1a4
31 11 Momnsipabiii 00beM ra3000pa3HBIX BEIIECTB
32 12 PacuéTpl M0 XUMHUECKUMYPAaBHEHHSIM
33 13 PacuéThl M0 XUMHUECKUMYPAaBHEHHSIM
34 14 Bona. OcHoBanus
35 15 PactBopsl. MaccoBasi 107151 pacTBOPEHHOT'O BEIIECTBA
36 16 IpakTuyeckas pagora NeS «[IpuroToBieHHe PacTBOPOB COJIEH C MX 3a1aHHOI MacCOBOM 0
37 17 O0o001eHHe 1 cCCTeMaTH3aIMsI 3HAHUH 1Mo Teme: «BaxkHeiiiie npencTaBuTen HeOpraHMIeCKuX Be-
mecTB. Kojn4yecTBEeHHbIC OTHONICHHS B XUMHNY
38 18 KonTpoasnas padora Ne2 teme: «Baxueliue npeacraBuTean HeopraHmyeckux semecTs. Komnuect-
BCHHBIC OTHOILICHUS] B XHMUI»
OcHOBHBIE KJIacChl HeOpranm4yeckux coequnenuii (10 u)
39 1 OkcHIpl: KIIaCCU(PHUKALUS U XUMUYIECKUE CBOWCTBA
40 2 OcHoBaHus: KiacCU(DUKAIUSI U XUMUYECKUE CBONCTBA
41 3 Kucnotsl. Knaccudukanus kucior
42 4 XUMHUECKUE CBOMCTBA KUCIIOT
43 5 Coumu. Knaccudukanus coneit
44 6 XHUMUYECKUE CBOWCTBA COJEH
45 7 ['eHeTHYECKast CBSA3b MEXKY KJIaCCAaMH HEOPTaHMUYECKHX BEILIECTB
46 8 IMpakTHyeckas padora Ne6 «PerieHre sKCIIepUMEHTATIBHBIX 337219
47 9 O0o001eHre 1 ccTeMaTH3alHsl 3HaHUH 1m0 TeMe: «OCHOBHBIE KJIACChl HEOPIaHMYECKUX COCAUHCHUIN




48

| 10

‘ Konrpoabnas padora Ne3 mo reme: «OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX COCTMHCHU)

Ilepuoguuecknii 3akon u [lepnonnueckas cucrema xumuieckux 3jiemMenToB /[. . MenneseeBa u crpoenne atoma (8 4)

49 1 EctecTBeHHBIE cCeMENCTBAa XUMUYECKHX 3JIEMEHTOB. AM(OTEpHOCTH

50 2 Otkpsitue/l. . Menneneesbim Ilepuoauueckoro 3akoHa

51 3 OCHOBHBIE CBEJICHHS O CTPOCHUU aTOMOB.

52 4 CTpoeHue 3JIEKTPOHHBIX 000JI0UYEK aTOMOB

53 5 Ilepnognueckas cucrema xumuieckux 3neMeHToB . M. Menaeneena

54 6 XapakTepuCTHKa XUMHYECKOTO 3JIEMEHTa- METAJIa Ha OCHOBAHUH €ro MojoxeHus B [leproandyeckoit
CHUCTEME

55 7 XapaKTepuCTHKa XUMHYECKOTO 3JIEMEHTa- HeMeTaJllla Ha OCHOBaHHUH €ro MoJioxkeHus B [lepuoauueckoit
CHCTEME

56 8 3nauenne [lepuoauyeckoro 3akona u Ilepuoguueckoit cucrembl Xumudeckux anementoB . .
Menneneesa

Xumunyeckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (9 )

57 1 HonHast XuMHUYECKast CBS3b

58 2 KoBaneHTHass XUMHUYECKas CBA3b

59 3 KoBasieHTHas moJsipHasi XAMHYECKast CBSA3b

60 4 Meramndeckas XUMHIECKast CBS3b

61 5 CrerneHb OKUCICHUS

62 6 OKHUCITUTENHHO- BOCCTAHOBUTEIIbHBIC PEAKIIUH

63 7 OKHCIUTENIFHO-BOCCTAHOBHUTEIILHBIE PEAKINH

64 8 O6o006menne u cuctemaTusanus 3HaHui 110 TeMaMm: «I[13 u TICXD» n «Xumudeckas cBsizb. OBPy

65 9 Kounrpoannas padora Nedno temam: «I13 u [ICXI» u «Xumudeckas cesa3b. OBP»

IMoBTOpenue (3 4)

66 1 Perrenue pacueTHBIX 3a1a4

67 2 ["o/roBast MPOMEKYTOUHAs! ATTECTAIHS

68 3 HITOTOBBII ypOK




Kafzem)apno- memamuueckoe naanupoearnue 9 knacc

Ne ypoka Ne ypoxka (o Tema Jara npose-
TeMe) ypoKa JICHUS
IloBTOpeHue u 00001IeHNe CBeIeHUIT 10 Kypcy 8 kiacca. XuMnueckue peakuuu (5 1) mwian ¢akr

1 1 Krnaccugukanus XuMU4eCKUX COeTUHEHUI

2 2 YpaBHECHHS] XUMHYCCKUX PEAKIIHI

3 3 Knaccudukanus XuMHUIECKUX peakuuit

4 [loHsiTHE O CKOPOCTU XUMHYECKOUW PEaKIINH.

3) S) Karanus

Xumuyeckue peakuuu B pacrpopax (10 v)

6 1 DIEKTPOTUTHYECKAS TUCCOLUALHS

7 2 OCHOBHBIE TIOJIOKCHHUS TEOPUH IEKTpouTHIecKoi qucconnanuu (TD])

8 3 XUMHUECKHE CBOMCTBA KUCIIOT B cBeTe TI]]

9 4 XuMHUeCKHe CBOMCTBA KUCIIOT B cBeTe TI]]

10 5 XUMUYEeCKHe CBOMCTBA OCHOBaHUH B cBeTe TD/]

11 6 XumMuueckue cBoicTBa comnelt B ceere T/

12 7 [TonsiTHE O THAPOIH3E CONel

13 8 IMpaxkTnyeckasi padora Nel. «Pemenne sKCiepuMEHTAIBHBIX 33124 110 TeMe «IIEeKTPOTUTUYECKAs AHC-

COLMAIINS
14 9 O0001IeHNe U cucTeMaTH3alus 3HAHUH 110 TeMe « XMMUYEeCKHUEe PeakIMK B PAaCTBOPAX 3JIEKTPOIUTOB
15 10 Kontpoasnas padora Nel o teme « XMMHUYECKHE PEAKIIUK B PACTBOPAX dJIEKTPOIUTOBY
HemeTtanabl u ux coequHeHus (25 4)

16 1 OO011ast XxapaKTepUCTUKAHEMETAIIIOB
17 2 O6mmas xapakrepuctuka smeMenToB VIIA rpynmnsl — raaoreHoB
18 3 CoeMHEeHNUS TaJIOTeHOB
19 4 IpaxkTnyeckasi padora Ne 2«/3yueHre CBOWCTB COJITHOW KUCIOTBI»




20 5 Oo0rmas xapaktepucTrka sneMeHToB VI A rpymisl - xanbkoreHoB. Cepa

21 6 CepoBoaopo 1 CyIbpHUIbI

22 7 Kucnopoanbie coequHeHus cephl

23 8 IpakTuyeckasi padora Ne3«l3yueHue CBONCTB CEPHOM KHUCIOTHI

24 9 OO0masxapakTepUCTHKa XUMUYECKHUX 31eMeHTOB VA- rpynmbl. A30T

25 10 Ammuak. Conu aMMOHHS

26 11 IIpakTuyeckas padora Ne4 «[lonmyueHne ammuaka 1 U3y4eHHE €ro CBOMCTB»

27 12 Kucnopoausie coenuHenus azota. OKCHIbI a30Ta

28 13 Kucnopoassie coeauHeHus a30Ta. A30THAs KHCIIOTa

29 14 docdop u ero coeMHEHUS

30 15 OO0r1ias xapakTeprcTHKa 3eMeHToB [V A- rpynmbl. Yriepon

31 16 KucnoponHeie coenuHEHHUs yIiiepoa

32 17 IIpakTnyeckas padora NeS «llonydyeHue yriekucioro rasa U U3y4eHue ero CBOMCTBY

33 18 YTIeBo10pOIbI

34 19 Kucnopopaconepsxaiiue opraHM4ecKue COSIHMHCHUS

35 20 Kpemuwuii 1 ero coeuHeHHS

36 21 CwmkaTHas IPOMBIIIUIEHHOCTh

37 22 [Monmyyenne HEMeTaIIOB

38 23 [Tonyyenune BaxHEHIINX XUMUYECKUX COCIMHEHUI HEMETAJIOB

39 24 O606mieHne mo TeMe «HeMeTannsl ¥ UX COSAMHEHUS»

40 25 Kontpoabnas padora Ne2 no teme: «Hemeramisl U UX COEIUHEHUS
MeTtauibl 1 ux coequnenus (17 4)

41 1 OO011ast XxapaKTepUCTUKA METAJJIOB

42 2 XUMHUYECKUE CBOCTBA METAILJIOB

43 3 OO0r11ast XapaKTepHCTHKA dJIeMEeHTOB | A-TpyTibl

44 4 OO61as xapakTepucTuka 3yeMeHToB |A-rpynmns

45 5 O61as xapakrepuctuka 3yneMeHToB ||A-rpymmbl

46 6 OO0mmas xapakTepucTika 31eMeHToB |IA-Tpymmsl

47 7 KécTkocTb BOBI U CTIOCOOBI €€ YCTpaHEHUs

48 8 IIpakTuyeckas padora Ne6 «[lomydeHne KecTKON BOJBI M CITOCOOBI €€ YCTpaHSHHS»

49 9 AJTFOMUHUH U €70 COeTUHEHHUSI

50 10 Keneszo




51 11 CoenuHeHHus xKenesa

52 12 IIpakTuyeckas padora Ne7 «Pemenune sKCIepuMEHTAIBHBIX 3a4a4 110 TeMe «MeTtauibn
53 13 Koppo3ust MeTaioB u crocoObl 3a1uThl OT Hed
o4 14 Mertanisl B mpupose.
55 15 [ToHsiTHE O METAIUTYPTHH -
56 16 O06006menne 3HaHni o Teme «MeTarTbhy
57 17 Konrposbnas padora Ne 3 mo teme «MeTamibny
XuMHus M OKpy:Kawmas cpeaa (2 4)
58 1 XUMHUYECKHUI COCTaB ILIAHETHI 3EMIIS
59 2 OxpaHa OKpYXKaIoIIeH cpelibl OT XUMUUECKOT0 3arpsi3HEHUSI

O0001IeHHEe 3HAHMIT 10 XMMMH 32 KYPC 0OCHOBHO# K0Jbl. [Toaroropka kK OCHOBHOMY rocyiapcTBeHHOMY 3k3amMeny (9 1)

60 1 [ToBTOpenue temsl " Ilepuoanueckuii 3akoH U cucteMa XxuMudeckux siemenToB Jl. M. Menneneesa”
61 2 IToBTOpenue temul "Mertasuibl"
62 3 IToBTOpenue Temsl "HemeTamnbr"
63 4 IToBTopenue "Tunbl XUMHUECKUX CBsi3eil. B3auMOCBSI3b CTPOCHMS M CBOMCTB BEHIECTB"
64 5 IToBTopenue " Knaccudukanys HEOPraHMIECKMX BEIIeCTB"
65 6 IToBropenue "XuMuyeckue peakuuu'
66 7 [TosTopenue "MoHHBIE YPaBHEHUS PEAKIMA"
y
67 8 ["ooBasi MPOMEXKYTOUHAS ATTECTAIUS
68 9 HToroBelit ypok

IIpuaoxenne 1
KpuTtepun u HOpMBI OLICHKH 3HAHUH 00y4aI0LINXCH
1. Ouenka ycmnozo omeema
Otmerka «S»:
- OTBET IOJIHBIA U NTPAaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPHIL;
- MaTepHall U3JI0KEH B ONPENEICHHOMN JIOTHUECKOM MOCIIEI0BATENbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITEIbHBIMN.
OrtBer «é»;
- OTBET IOJIHBIA U NTPaBUJIbHBIN HA CHOBAHWM U3YYE€HHBIX TEOPHU;
- MaTepHuall U3JI0KEH B OINPEIeIIEHHOMN JIOTHYECKO 1MoCe10BaTeIbHOCTH, IPY 3TOM JIOMYILEHBI IBe-TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHBIE MO
TpeOOBaHUIO YUUTEIS.



OtMmeTKa «3»:

- OTBET MOJHBIN, HO TIPHU ATOM JOIYIIEHA CYIIECTBEHHAs OIMOKA UM OTBET HETIOTHBIN, HECBSI3HBIN.

OTMeTKa «2»:

- IPU OTBETE OOHAPYKEHO HETIOHUMAaHUE YJaIIUMCsl OCHOBHOTO COZICp)aHUs y4eOHOTO MaTepralia Wik JIOMYIICHBI CYIIICCTBEHHBIE OITHOKHU, KOTOPHIC
YYAIIUICS HE MOYKET UCIIPABUTh MTPH HABOAIIMX BOIIPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. Oyenka IKCnepumMeHmanbHblX yMeHUll

OreHka CTaBUTCSI HA OCHOBAaHWY HAOIIOICHUS 32 YIAIIUMUCS U TUCHbMEHHOTO OTYETa 32 paboTy.

OtMmeTKa «5»:

- paboTa BBINIOTHEHA MOJHOCTBIO U MTPaBUJILHO, CIEIaHbl MPABUIbLHBIC HAOIIOICHHUS M BBIBOJIBL;

- SKCIEPUMEHT OCYIICCTBIICH I10 IJIaHy C YY€TOM TEXHUKHU 0€30MaCHOCTH U MPaBMJI pabOTHI C BEIIECTBAMU U 000PYI0BaHUEM;

- IPOSIBJICHBI OPTaHU3ALMOHHO - TPYOBbIE YMEHHUS, TOAEPKUBAIOTCSA YHCTOTa pabodyero Mecta U MopsAoK (Ha CTOJIe, SKOHOMHO HCTIOIb3YIOTCS peak-
THUBBI).

OtMeTKa «4»:

- paboTa BBINTOJIHEHA TIPABHIILHO, CJICNIaHbI MPaBWIIbHBIC HAOTIOACHHS U BBIBOJIBI, HO IPU 3TOM 3KCIICPUMEHT MPOBEICH HE TIOTHOCTHIO UJIH JIOTYIICHBI
HECYIIECTBEHHbIE OLIUOKHU B paboTe ¢ BElleCTBAMU U 000pyI0BaHUEM.

OtMeTKa «3»:

- paboTa BBIMIOJIHEHA IPABUIILHO HE MEHEE YeM HANOJIOBUHY WM JIOMYIIIeHa CYIIECTBEHHAs OIIHMOKa B X0J1€ IKCIIEPUMEHTa B O0BSICHEHHH, B 0popMmIIe-
HUU PabOTHI, B COOJTIOICHUHY TTPaBUJI TEXHUKHU 0€30MacHOCTH Ha paboTe ¢ BEIIECTBAMU U 000PYI0BAaHUEM, KOTOpasi UCIIPABIISIETCS TI0 TPEOOBAH U0
YUUTETIS.

OtMmeTKa «2»:

- IOTIYIIEHHI 1Be (M O0Jiee) CylIeCTBEHHbIE OLTUOKHU B XO€: SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(OpMIICHHH PabOThl, B COOTIOICHUN TTPABHIT TEXHUKH
0€301acHOCTH MpHU padboTe C BEIIECTBAMU U 000PYI0BAHUEM, KOTOPHIC YUAIIUNUCS HE MOXKET UCTIPABUTH JaXKE IO TPEOOBAHUIO YUUTEIS;

- paboTa He BHITIOTHEHA, Y YJalllerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHUS.

3. Oyenka ymenuii pewiams IKCnepuUMeHmaibHovle 3a0auu

OtMmeTKa «5»:

IIJIaH PELLIEHUs COCTaBJIEH PABUIIBHO;

MPaBUIILHO OCYIIECTBIICH MOI00p XUMUYECKUX PEAKTUBOB U 000PYI0OBAHNS,
JTAHO MOJIHOE OOBICHEHHE U CIEIaHbI BEIBOBL.

OtMmeTka «4»:

IIJIaH PELLEHUs COCTaBJIEH PABUIIBHO;



MPaBUIILHO OCYIIECTBIICH MOI00P XMMUYECKUX PEaKTUBOB U 000PYIOBAHUS, TIPH ITOM JOIYIIIEHO HE 00JIee TBYX HECYIIECTBEHHBIX OIMOOK B 00BsC-
HEHUU ¥ BBIBOJAX.

OtmeTtka «3»:

TUTaH PEIICHUS COCTABIICH TPABUIILHO;

MIPaBHJIBHO OCYILECTBJICH MOAO0P XMMHUYECKUX PEaKTUBOB U 000pyI0BaHUs, HO JOMYIEHAa CYIIeCTBEHHAsI OIIMOKa B 0ObSICHEHUH U BHIBOJAX.
OtMmetka «2»:

JIOTyILIEeHbI J1Be (1 0oJiee) CyIIeCTBEHHbIE OMIMOKY B IJIaHE PEIICHHUS, B TOJ00PE XUMUYECKIX PEAKTUBOB U 000PYAOBaHUS, B 00BICHEHUH U BHIBOJAX
WM 33/1a4a HE pelieHa.

4. Oyenka ymenuii pewiams pacuemuusle 3a0a4u

OtmeTka «5»:

- B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OLIMOO0K, 3a7a4a pelieHa palioOHaIbHBIM CIIOCOO0M;

OtmeTka «4»:

- B JIOTHYECKOM PACCYKJICHUHU U PEIIeHHsI HET CYIIECTBEHHBIX OMIMOOK, HO 3ajjaua pellieHa HepalMOHaIbHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0olee
JIBYX HECYIICCTBECHHBIX OIIHOOK.

OtMmeTKa «3»:

- B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JAOIMYIIeHA CYIIIECTBEHHAs OITMOKA B MATEMAaTUUECKUX pacyeTax.
OtmeTKa «2»:

- IMEETCS CYIIECTBEHHBIC OMMOKHU B JJOTHYECKOM PACCYXKICHUHU U B PEIICHUH;

- OTCYTCTBHUE OTBETA Ha 3aJaHUE.

5. Ouenka nucomenHbIX KOHMPOJILHBIX PAOOM

OtmeTka «5»:

- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

OtmeTka «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHBIX OITHOOK.

OtMmeTKa «3»:

- paboTa BBIMIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JOMYIIEeHA O/THA CYIIIECTBEHHAsI OIIMOKA U TIPU ATOM JBE-TPU HECYIIECTBEHHBIC.
OtMmeTKa «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WU COACPKUT HECKOIBKO CYIIECTBEHHBIX OIHUOOK;

- paboTa He BBITIOTHEHA.

[Tpu orieHKe BHIMOTHEHHS MUCEMEHHOW KOHTPOJIBHOU paboThl HEOOXOAMMO YUYUTHIBATh TPeOOBaHUS eInHOT0 opdorpaduueckoro pexxuma. OTMeTKa 3a
HUTOTOBYIO KOHTPOJBHYIO pa0d0Ty KOPPEKTHPYET MPEIIISCTBYIONHUE OTMETKH 32 YETBEPTh, MOIYTOIUE, TOI.



6. Ouenka 3a mecmogyio paoomy:

Tectbl, cocTosAIME U3 TATH BOIIPOCOB MOYKHO HCIIOJIB30BATh MOCIIE U3yUEHUsI MaTepuana Kaxaoro ypoka. Tect uz 10—15 BonpocoB ucnomb3yercs
U1 Iepuoauaeckoro KoHTpoist. Tect n3 20—30 BormpocoB HEOOXOAUMO UCIIOIB30BATh AJISt HTOTOBOT'O KOHTPOJIs. [Ipy olleHMBaHMM UCTIONB3YyeTCS
clieyrolas MKana:

Otmetka «5»: 90% — 100 %

Otmetka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

Ul TECTa U3 MATH BOIIPOCOB

HET OUIMOOK — OTMETKa «5»;

OJIHA OIIMOKA - OTMETKA «4»;

JIBE OLIMOKH — OTMETKa «3»;

TPH OLIMOKH — OTMETKA «2»;

Juist Tecta u3 30 BOOPOCOB:

25—30 mpaBWIBHBIX OTBETOB — OTMETKA «5»;

19—24 npaBWIBHBIX OTBETOB — OTMETKa «4;

13—18 npaBUIBLHBIX OTBETOB — OTMETKA «3»;

MeHblIe 12 nMpaBUIIbHBIX OTBETOB — OTMETKA «2».




IIpunoxenne 2
Jluteparypa 1Jisl y4aALUXCS:

1.

2.
3.
4.

Amuk6epona JI.IO. «3anumarensHas xumusa», M, «ACT - IIpeccy, 2009r.

la6puensu O.C. Xumus. 9 xnacc: pabouas terpans k yaeoHuky ['abpuensna O.C. -- M.: Jlpoda, 2012.

E.A. Epemun, H.E. Ky3pmenko «CripaBo4HHK HIKOJIBHUKA 110 XuMuH 8-11 kimace, M, «/Ipodayn, 2000 r.

Xumus. 9 kiacc: yueOHHK 1715t o0ieoopaszoBarenbHbIX yupexaenuit/ ['adpuensa O.C.. - M.: [Ipoda, 2012.
Jluteparypa nJist yunreis:

YMK «Xumusa. 8 knacc»

. Xumus. 8 kinacce. YueOnuk (aBtop O. C. ['abpuensn). 288 c.

. Metoanueckoe nocobue. 8 kiacc (aBropsl O. C. I'abpuensn,C. A. Cnankos). 190 c.

. HactonpHas xknura yunrens. 8 knace (aBropsl O. C. 'abpuensn, H. I1. Bockoboiinukosa, A. B. fAmrykosa). 400 c.
. Pabouas terpanp. 8 kinacc (aBTopst O. C. I'abpuensn,C. A. Cnaakos). 208 c.

1
2
3
4
5. KontponbHblie u mpoBepouHbie padoTsl. § kiace (aBTopsl O. C. I'abpuenss u np.). 224 c.
6.
7
8
9
1

XuMus B TecTax, 3ajadax, ynpaxsenusx. 8 kinacc (aBropsl O. C. I'abpuensan, T. B. Cmupnosa, C. A. Cnaakos). 224 c.

. Terpanp st 1a0OpaTOPHBIX OMBITOB U MpakTUueckux padort. 8 kinace (aBropsl O. C. N'abpuensu, A. B. Kyniosa). 96 c.
. Tetpaap 11 oueHKH KayecTBa 3HaHUH no xumuu. 8 kiacc (aBropel O. C. ['abpuensn, A. B. Kymiosa). 112 c.

. XuMU4ecKkuii skciepuMeHT B mkose. 8 kiacc (aBropsl O. C. I'abpuensa, H. H. Pynos, B. . Tonkynos). 304 c.

0. Xumus. 8 kimacc. DIEKTPOHHOE MYIbTUMEIUIHHOE U3/IaHNE.

YMK «Xumusa. 9 knace»

. Xumust. 9 knace. YueOnuk (aBtop O. C. 'abpuensn). 320 c.

. Metoauueckoe nocobue. 9 kiacc (aBropsl O. C. I'abpuensn,C. A. Cnaakos). 190 c.
. Kaura mos yuurens. 9 kinace (aBropst O. C. IN'abpuensu, U. I'. Octpoymos). 400 c.

. Pabouas Terpans. 9 xnacc (aBropsl O. C. I'abpuensn, C. A. Cnankos). 224 c.

1
2
3
4
5.
6
7
8
9
1

KonTponbuble 1 npoBepounblie padboTsl. 9 kitacc (aBropsl O. C. I'abpuensan u ap.). 240 c.

. Xumus B TecTax, 3ajavax, ynpaxHenusx. 9 kinacc (aBropsl O. C. I'abpuensH, T. B. CmupHoBa). 288 c.

. Terpaap 1715 1abOpaTOPHBIX OMBITOB U MpakTHyeckux padot.9 kiacc (aBropel O. C. N'abpuensH, A. B. Kynmosa). 112 c.
. Tetpaap nis olleHKH KauecTBa 3HaHUH mo xumuu. 9 knacc (aBropel O. C. N'abpuensH, A. B. Kymiosa). 112 c.

. XUMHYECKHUH dKcTiepuMeHT B 1ikose. 9 kiacc (aBropsl O. C. IMabpuenss u ap.). 208 c.

0. Xumus. 9 knacc. DIeKTpOHHOE MYJIbTUMEANHHOE U3JaHKe

HNuTepHeT-pecypcebl Ha PyCCKOM sI3bIKE



1. http://www.alhimik.ru I[IpencraBiaeHsr pyOpuKH: COBETHI aOUTYPUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (0YCHB OOJIbIIas MOoJ00pKa TaOIUIl U CIIpa-
BOYHBIX MaTEPHUAJIOB), BECEIasi XUMUS, HOBOCTH, OJIMMITHAIbI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPHUECKUX CBEICHUN).

2. http://www.hij.ru XKypHan «XuMus 1 )H3Hb» MOHATHO ¥ 3aHUMATEIFHO PACCKa3bIBaeT 000 BCEM HHTEPECHOM, YTO MMPOUCXOUT B HAYKE U B MUPE, B
KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT « XUMUKHA U XUMHSD», B KOTOPOM IPEACTABICHO MHOYKECTBO OIBITOB I10 XUMHH,
3aHUMAaTETHHON UH(POPMAITUH, TTO3BOJISIFOIICH

YBJICYb YUEHUKOB IKCIIEPUMEHTAIILHON YaCThIO IPEIMETA.

4. http://c-books.narod.ru BceBo3moxkHast tutepaTypa 1o XMMHH.

5. http://www.drofa-ventana.ru M3BecTHOE M31aTENbCTBO YIeOHO arTepaTypbl. HOBUHKH HAYYIHO-TIOMYJISIPHBIX U 3aHUMATEIIbHBIX KHUT 110 XMMHUH.
6. http://1september.ru XKypHan 11 yuuTesei U He TOJIbKO. BoJbIoe KOJIHYECTBO pabOT YYCHUKOB, B TOM YHCIIE U UCCIIEI0BATEIBLCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN TOPTAJ CO CChIIKAMU Ha 00pa30BaTEIbHBIC CANTHI IO XUMUH.

8. www.periodictable.ru COopHHK cTaTell 0 XUMHUECKUX dJIEMEHTaX, WILTIOCTPUPOBAHHBIN HKCIIEPUMEHTOM.



