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MNOSICHUTEJBHASA 3AIINCKA

Pabouast mporpamma nmo XuMHuM JiJIsl 8 Kjacca COCTaBlIEHA B COOTBETCTBUU C
®I'OC ocHOBHOro 00111er0 00pa3oBaHus, TPEOOBAHUSAMHU K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHON MpOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus,
OenepanbHbiM 3aKOHOM Ne371 — @3 ot 24.09.22r. «O BHECEHUM U3MEHEHUU B
®enepanbHbiil 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepanum» u cratbent 1
®enepanpHoro 3akoHa «OO0 o0s3aTenbHBIX TpeOoBaHMsX B Poccuiickoit
®denepanuny», npukaz Munucrepctsa npocsenieHuss PO Ne370 ot 18.05.2023. 3a
OCHOBY B3$iTa IMPUMEpHAasi MporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMUH,
W aBTOpCKas Iporpamma Kypca XUMUHU JUTSI 8-11 kmaccoB
oOmreoOpa3zoBaTenbHbIX yupexaeHuit (6azosbiii ypoBeHb) O.C.I'abpuensina.

Beimonnenne nporpamMmbl obecieueHo YMK: T'abpuenan O.C. Xumusa: 8
KJ1acc: y4eOHHUK i 00111e00pa3oBaTeNbHbIX yupexaeHuid. — M.: Jlpoga, 2018 (B
ToM uncie DDY).

JlanHasg mnporpaMma KOHKPETHU3UPYET COACpPXKAHHWE CTaHaapTa, MJaér
pacmpejenieHde Y4eOHBIX YacoB IO pasjeliaM Kypca, TOCIeI0BaTEIbHOCTD
M3YUYEHHS] TEM U PA3JEIOB C YYETOM METANPEIMETHBIX U MPEIMETHBIX CBS3EH,
JIOTHUKHU y4eOHOro Impolecca, BO3pacTHBIX 0COOEHHOCTEH yuanuxcsa. B nporpamme
onpenenéH MNepeyeHb IEMOHCTpPALMM, JIA0OPAaTOPHBIX OIBITOB, MPAKTUYECKUX
3aHATHMN U PACUETHBIX 3a7a4.

Pabouast mporpamMma nocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOIO MOIX0/1a. ITO
JIOCTUTACTCA IyTEM BBIWICHEHUS JUJAKTUYECKOW EIUHUIIBI — XUMHUYECKOTrO
AJIEMEHTA - U JaJbHEUIINM YCJIOKHEHUEM U PACUIMPEHUEM €€: 3/1€Ch TaAKOBBIMU
BBICTYMAOT (OPMBI CYIECTBOBAHMS (CBOOOJHBIC ATOMBI, MPOCTHIE M CIIOKHbBIC
BelllecTBA). B mporpaMme y4MTBHIBAETCS peav3alus MEXKIPEIMETHBIX CBSI3EH C
KypcoMm usuku (7 xiacc) u ouonoruu (6-7 Kiaccel), TJ€ NAaeTCs 3HAKOMCTBO CO
CTPOEHHMEM aTOMa, XMMHUYECKON OpraHu3alMel KJIETKH M MpoueccaMu OoOMeHa
BEILECTB.

OBnageHre OOyYarOIIUMHUCS CHUCTEMOM XMMHUYECKMX 3HAHUW, YMEHUH U
HaBBIKOB HEOOXOJMMO B TOBCEIHEBHOM KM3HHU JJi1 0€30IMacHOr0 OOpaIlleHHs ¢
BCILIECTBAMH, MaTepuajaMd U XUMHUYECKMMH MpOUEccaMu. IDTO IOMOTaeT
YCHENTHOMY HM3YYCHHIO CMEXHBIX JUCIUIUIMH U CIIOCOOCTBYET MPOOJDKEHHUIO
oOyueHHusi B CHCTEME CpPEIHEro MpoecCHOHAIBLHOIO U BBICIIETO OOpa30BaHUS.
HemanoBaxkHyt0 pojib CHUCTEMa XUMHUUYECKHUX 3HAHUM UTPACT B COBPEMEHHOM
oOIllecTBe, TaK KaK XUMHS U XMUMHYECKHE TEXHOJIOTMU (B TOM 4YHCiIE OuO- U
HAHOTEXHOJIOTMH) MPEBPAIIAIOTCS B PEBOJTIOLUOHHYIO IPOU3BOAUTEIbHYIO CUITY.

B cootBerctBUM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUS TJABHBIMU  WeaAMU WV3YUCHUS
XUMHUHU B 8 KJ1acce SIBJISAIOTCA:



dopMupoBaHne y OOy4arOUIMXCsS CHCTEMbl XUMHYECKHX 3HAHUM Kak
KOMIIOHEHTA €CTECTBEHHOHAYYHBIX 3HAHUII;

OCBOCHHME BAKHEUIIUX 3HAHUN 00 OCHOBHBIX MOHSATUAX U 3aKOHAX XHWMHH,
XHMHUYECKON CHUMBOJIMKE;

OBJIAJICHHE YMEHUSMHU HAOMI0JaTh XUMUYECKUE SIBICHHS, TPOBOIUTH
XUMUYECKUN OKCIIEPUMEHT W Ha €ro OCHOBE [IeJlaTb BBIBOJABI U
YMO3aKJIIOUEHHUsI, TIPOU3BOJIUTh PAacyeThl HA OCHOBE XUMHUYECKUX (HOpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

pPa3BUTHE MMO3HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYaIbHBIX CIOCOOHOCTEM
B IIPOLIECCE MPOBEICHHUS XUMHUYECKOTO 3KCIIEPUMEHTA, CaMOCTOSATEIBHOIO
npUOOpETEeHUs] 3HAHUM B COOTBETCTBMU C BO3HUKAIOMIMMH >KHU3HEHHBIMU
MOTPEOHOCTIMU;

BOCIIMTAHHWE OTHOIICHHS K XMMHUHU KaKk K OJHOMY U3 (hyHIaMEHTaJIbHbBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY O0IIEUETI0BEUECKOU KYIIbTYPHI;

MPUMEHEHUE TMOJYYEHHbIX 3HAaHMM W yMeHUW nni  0e30MacHOro
UCIIOJIb30BaHUs BEUIECTB U MATEPUAJIOB B OBITY, CEIBCKOM XO3SIHCTBE U Ha
IIPOU3BOJICTBE, PELICHUSA IPAKTUYECKUX 3a4a4 B IIOBCEIHEBHOM >KU3HH,
NPEAYNPEKICHNUS SABJICHUN, HAHOCAIIMX Bpel 3I0pOBBIO YEIOBEKAa U
OKpYKaIOIIEN CpeIE;

pa3BUTHE  JIMYHOCTH  OOYYalOIIMXCS, WX  HHTEJUIEKTyaJIbHBIX U
HPABCTBEHHBIX KauyecTB, (POPMUPOBAHHE T'YMAHUCTHUYECKOIO OTHOILIEHUS K
OKPY’KaIoIlleMy MUPY U SKOJIOTMUYECKHU L[EI1eCO00pa3HOro MOBEJACHUS B HEM;
[IOHUMAHHWE B3aUMOCBA3M TEOPUM M NPAKTUKH, YMEHUE IPOBOIAUTH
XUMHYECKUN IKCIIEPUMEHT.

JIns [OCTWKEHMsT OJTHX ILEelNed B Kypce XHMHM & KJacca peIarTcs

CIIAYIOIINE 321K

bopMHUpYIOTCS 3HAHUS OCHOB XUMWYECKONW HAyKH — OCHOBHBIX (DaKTOB,
MOHATUM, XUMHUYECKUX 3aKOHOB W TEOPH, BBIPAXKEHHBIX MOCPEICTBOM
XAMHUYECKOTO A3bIKa;

pa3BUBAIOTCSI yYMEHHUS HAOMIOAaTh U OOBACHATH XHWMHYECKUE SIBJICHMS,
MPOUCXOMSIIUE B TPHUPOAE, JTaOOpPaTOPHBIX YCIOBUSAX, B OBITY W Ha
ITPOU3BOJICTBE;

MpUOOPETAIOTCA  CHEIUaIbHBIE YMEHUS ¢ HaBBIKM 10 0e30MacHOMY
oOpallleHUI0 C XUMUYECKUMU BEIIECTBAMU, MaTepUaIaMH U TIPOLIECCaMU;
dbopmupyercss  T'YMaHUCTUYECKOE€  OTHOIIEHWE K  XHUMHUU  Kak
MIPOU3BOJUTEIILHON CUJie OOIIEeCTBA, C TOMOIIBI0 KOTOPOM peraroTcs
r100abHBIC TTPOOJIEMBI YEJIOBEUECTBA,



— OCYIIECTBISIETCSI MHTErpalnuss XUMHYECKONM KApTUHBI MHpPA B E€IUHYIO
HAYYHYIO KapTHUHY;

— obecnieunBaetcst 3(HEKTUBHOE COUETAHUS YPOUHBIX M BHEYPOUHBIX (HOpM
opraHu3andd 00pa30BaTEIBLHOTO MPOLECCa, B3aUMOJICHCTBUS BCEX €ro
YYaCTHUKOB;

— (dopmupyeTcs TO3UTHUBHAasg MOTHBalUg oOydarommxcss K  ydeOHOM
NesTEeIbHOCTH;

— BHEAPAIOTCA B 00pa30BaTeIbHBINA MPOLIECC COBPEMEHHBIE 00pa3oBaTeIbHbBIE
TEXHOJOTHH (B TOM 4YHCIIE MPOEKTHO-UCCIEA0BATEIbCKUE), (OPMUPYIOLINE
KJIFOUEBbIE KOMITETECHIIUU.

PabGouast mporpamma mnpenycMaTpuBaeT (QOPMUPOBAHUE Y YyYalIUXCS
oOmIey4yeOHbIX ~ YMEHUW M HAaBBIKOB, YHHMBEPCAJIBbHBIX YUE€OHBIX JACHCTBUU H
KJIIFOUEBBIX  KOMIIETEHIWWA: yMEHHUE CaMOCTOSITEIbHO H  MOTHUBHPOBAHHO
OpraHU30BbIBaTH  CBOIO  IIO3HABATEJIbHYI  JEATEIbHOCTb,  HMCIOJIb30BAaHHUE
AJIIEMEHTOB MPUYUHHO-CIIEJICTBEHHOIO U CTPYKTYPHO-(QYHKIMOHAIBHOTO aHAJIN3a;
ONpEJEICHUE CYIIHOCTHBIX XapaKTEPUCTUK HW3y4aeMoro oOOBEKTa; yMEHHE
pa3BEepHYTO OOOCHOBBIBaTh CYXKJICHHS, JlaBaTh OIpPEJEICHUs, MPUBOJIUTH
JI0KA3aTEIbCTBA; OLICHUBAHME M  KOPPEKTUPOBKA CBOEro IOBEACHUS B
OKpPYaroIEeM MHUpE.

B 5TOM HampaBieHHM NPUOPUTETAMH SIBISIFOTCSA: MCHOJIB30BAHHUE IS
MO3HAHUS OKPYKAIOLIEro MHUpa pa3IMYHbIX METOAOB (HAOIIOIECHUS, U3MEPEHUS,
OMBITHI, SKCIEPUMEHT); MPOBEJACHUE TMPAKTUYECKUX M J1aOOpaTOpPHBIX padoT,
HECJIOKHBIX JKCIIEPUMEHTOB U OINHUCAHHUE WX PE3yJbTaTOB; HMCIOJb30BaHHUE IS
pelieHrs TO3HABATEIbHBIX 3a/lad  Pa3IMUYHbIX HUCTOYHUKOB HH(pOpMAIUU;
COOJIIOJICHNEe HOPM M TIPaBWJI TIOBEJCHUS B XUMHUYECKUX JlabopaTopusix, B
OKpY’Karolllel cpelie, a TakKe IPaBUil 3J0pOBOT0 00paza xKHU3HU.

Hannass pabouas mporpamMMa MOXET OBITh peaan3oBaHa npu
WCIIOJIb30BAaHUU TPAAUIMOHHOW TEXHOJOTMU OOY4YeHHUs, a TakXKe DSJIEMEHTOB
JPYTUX COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHM, NepeAoBbIX ¢GOpM U
METO/I0B OOYy4Y€HHsI, TAKUX KaK MpOOJEMHBIM METOJ, pa3BHUBarollee O00yyeHUE,
TECTOBBIN KOHTPOJIb 3HAHUN U JP. B 3aBUCUMOCTH OT CKJIOHHOCTEH, NOTPEOHOCTEH,
BO3MOYKHOCTEH M CIIOCOOHOCTEH Kitacca.

OcHoBHO#T (OopMOH OpraHU3aKMKH YYEOHOTO MpOIecca SBISETCS KIACCHO-
ypo4yHasi cucTemMa. B  KadecTBe JOTMOJHUTENBHBIX (OPM  OpraHU3alUU
00pa30BaTeNBbHOTO  MpOILIECCa  HCHOJB3YEeTCSl  CHCTEMa  KOHCYJIbTAIl[MOHHOM
MOAJACPKKH, WHIAWBUIYATbHBIX 3aHSITHH, CaMOCTOsITebHAsl paboTa ydyalluxcs ¢
WCIIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUM, B TOM YHCIIC
JTVCTAHIIMOHHBIX. OpraHu3aius COpoBOXKICHUS yJallluXcsl HaIIpaBJieHa Ha:

— CO3/1aHUE ONTUMAJIbHBIX YCIOBUN O0yUEHUS;



— HCKJIIOYEHHE NMCUXOTPaBMUPYIOMIUX (HaKTOPOB;
— COXpaHEHUE IICUXOCOMAaTUYECKOT0 COCTOSIHUSA 30POBbs YUalllUXCS;
— Pa3BUTHE MOJOKUTEIBHON MOTUBALIMM K OCBOECHHIO IIPOTPAMMBI;

— Pa3sBUTUC HHAUBUAYAJIBbHOCTH U OJAPCHHOCTHU KaXX 10T O pe6eHKa.

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

OcoOenHocTu  cofepkaHusi OOy4YyeHUS XMMHUM B OCHOBHOM  IIKOJIE
oOyCJIOBJIEHBI CITeNU(PUKON XUMHUW KaK HAyKd W TIOCTaBJICHHBIMH 33JladyaMH.
OcCHOBHBIMH TIPOOJIEMaMH XUMHUU SIBJISIIOTCS. HM3YyUYEHHE COCTaBa M CTPOCHUS
BEIIIECTB, 3aBUCHMOCTHM HX CBONCTB OT CTpPOCHHs, TMOJYyYEHHE BEIIECTB C
3aJlaHHBIMU CBOMCTBAMHM, MCCIIEJOBAHNE 3aKOHOMEPHOCTEH XUMHUYECKUX peaKlui
U IyTEN yIpaBiIEHUS UMU B LEJSAX MOJIYYEHHUS BEUIECTB, MATEPUAIIOB, SHEPTUU.

Oco0OeHHOCTBIO TIpeMeTa «XUMHs» SIBISETCS TOT (PaKT, YTO XUMHS, Kak
OJIHA U3 OCHOBOIOJIAraloIIuX 00JIaCTel €CTECTBO3HAHMS, SIBIISIETCS HEOTHEMIIEMOMN
4acThi0 OOpa3oBaHUsl IMIKOJIBHUKOB. Kaxawlii 4eloBEK *KUBET B MUPE BEIIECTB,
MOATOMY OH JIOJDKEH HMMETh OCHOBBI (DYHIAMEHTAJIbHBIX 3HAHUW M0 XUMUU
(XuMuYeckass CUMBOJIMKA, XUMHUYECKHE MOHATUS, (DAKTHI, OCHOBHBIC 3aKOHBI U
TEOpUH), TO3BOJISIONINE BBIPAOOTATHh MPEJCTABICHUS O COCTaBE BEIIECTB, MX
CTPOEHUH, TPEBPAIICHUAX, TPAKTUYECKOM HCIOJb30BaHUHU, a TaKke 00
OMAaCHOCTH, KOTOPYK) OHHM MOTYT MpEACTaBIATh. M3ywyas XuUMHIO, ydalluecs
Y3HAIOT O MaTepuajbHOM €IMHCTBE BCEX BEIIECTB OKPYXAIOIIETO MUpa,
00yCJIOBJIEHHOCTH CBOMCTB BEIIECTB UX COCTAaBOM M CTPOCHHUEM, MO3HABAEMOCTH U
MPEICKa3yeMOCTH XUMHUYECKHUX SIBIICHUM. M3ydueHune CBOWCTB BEHIECTB W HX
MpEBpaIEHUM CITOCOOCTBYET PA3BUTUIO JIOTMUYECKOTO MBIIUICHHUS, a IPaKTUIeCKas
pabota ¢ BemiecTBaMu (J1a0OpaTOPHBIE OMBITHI) — TPYIOJIIOOHIO, aKKYPAaTHOCTH U
coOpanHoct. Ha mnpumepe XuMuu ydamiuecss TMOTy4YalOT TPEACTABICHUS O
METO/IaX MO3HAHMS, XapAKTEPHBIX NIl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIIBHOM
U TEOPETUYECKOM).

XuMus Kak y4eOHBIN MpeIMET BHOCUT OOJIBIIION BKJIA] B JOCTUKEHUE LIeJIeH
OCHOBHOTO  00miero oOpa3oBaHUS UM  MOXKHO  BBIJICTUTh  BaKHEHIIHE
coJiep>KaTeNIbHbIC IMHUM MPEIMETa:

— «BEILIECTBO, CTPOEHUE BEILIECTBA» — COBPEMEHHBIE MPEACTABICHUS O
CTPOCHMM aTroMa M BellecTBa Ha ocHoBe Ilepuoguueckoro 3akoHa u
ITepuomnueckont cucrembl xumudeckux sneMeHToB [l. M. Menneneena,
YUYCHUS 0 XUMUYECKOU CBSI3U M KPUCTAJUIMYECKOM CTPOSHUHU BEIIECTBA;

— «XUMHUYECKasi peakius» — 3HAHWUS O MPEBPAIICHUSIX OJHUX BEIIECTB B
JIpyrye, TUIOJOTUA XUMHUYECKUX PEaKIUH, YCIOBUSX UX MPOTEKaHUS U
croco0ax ympaBJIeHUSI UMU;



— «METOJbl MO3HAHUS XUMHUW» — 3HAHUSA, YMEHHUS U  HaBBIKU
DKCHEPUMEHTAJIbHBIX OCHOB XMMHHM [JISl MOJIYYEHUS M U3YUYEHUS CBOWCTB
BAKHEHMIINX MMPEICTABUTENEN KIIACCOB HEOPraHUYECKUX COCTUHEHUM;

— «IPOU3BOJICTBO M MPUMEHEHHUE BEILIECTB» — 3HAHHWE OCHOBHBIX 00jacTeit
MPOU3BOJICTBA W MPUMEHEHUS] BAXKHEHIIIMX BEIIECTB, a TAaK¥XKE OIbIT
Oe3omacHOro oOpalieHusl C BEIEeCTBAMM, MaTepuajaMd M MPOIECCaMH,
UCIIOJIb3yeMbIMH B OBITY U Ha TPOU3BOICTBE;

— «I3BIK XUMHW» — ONEPUPOBAHUE CUCTEMOW BAXKHEUIINX XUMHUYECKUX
MOHATUM, 3HAHUE XHWMHUYECKOM HOMEHKIATYpPbl, a TaKXe BJIAJCHHUE
XUMUYECKON CUMBOJIMKON (XUMUYECKUMH (DOPMYJIaMU B YPABHEHUSIMH);

— «KOJIMYECTBEHHBIE OTHOIIECHUS B XUMHUN» — YMEHHE MPOU3BOAUTH PACUEThI
M0 XUMUYECKUM (POpMYJIaM U YPABHEHUSIM.
3HAUUTEIPHOE MECTO B COJEPKAHMM Kypca OTBOJIUTCS XHUMHYECKOMY

skciepuMeHTy. OH T03BOJISIET CPOPMHUPOBATH Yy YYalIUXCS CIHElUAJIbHbBIC
MpeAMETHbIE YMEHUS pab0TaTh ¢ XUMUUYECKUMHU BEIIECTBAMMU, BBITIOJHSTH IPOCTHIC
XUMHUYECKUE OMBIThI, HAYYUTh HUX OE30MaCHOMY M 3KOJIOTHYECKH TIPaMOTHOMY
oOpalieHHIo C BEUIECTBAMU B OBITY U Ha POU3BOJICTBE.

[IpakTuueckre pabOTHl CTPYNIHUPOBAHBI B OJOKH — XUMHYECKHUE
MPAKTUKYMBbI, KOTOpPBIE CIy>)KaT HE TOJIBKO CPEACTBOM 3aKpEIUICHUS YMEHUW U
HABBIKOB, HO ¥ KOHTPOJISI KAYeCTBA UX CPOPMUPOBAHHOCTH.

Buapl KOHTpOJISA: CTapTOBBIM, TEKYIIH, TEMAaTHYECKUU, IPOMEKYTOUHBIN,
WUTOTOBBIN.

®opMbl KOHTPOJISI: PPOHTANIBHBIN ONMPOC, UHANBUyaIbHAs padoTa y T0CKH,
WHJMBUAYyalIbHas pa0oTa 1Mo KapToukam, qudepeHIupoBaHHAs CaMOCTOSITEIbHAs
pabota, nuddepeHIUpoOBaHHAs TPOBEpPOUYHAsT pPadoTa, XUMHUYECKUH JTUKTAHT,
TECThI, TECOPETHUECKHUE 3a4EThl, KOHTPOJIbHAs padoTa.

MECTO INIPEAMETA B YYEBHOM IIJIAHE

denepanbHbI roCyJ1apCTBEHHBIN oOpa3oBaTeIbHBIM CTaHIapT
peaycMaTpuBaeT M3y4eHUE Kypca XMMHHM B OCHOBHOM WIKOJIE KaK COCTaBHOM
4acTH MpeaMeTHOM obnacTi « EcTecTBeHHOHAYUYHBIE TPEIMETHD.

VY4eOHbIi MIaH MYHMIMIIAIBHOTO aBTOHOMHOTO 00I11€00pa30BaTEIbHOIO
yupexaeHus: «lleatp obpazoanust Nel3 umenu I'epos Coserckoro Coroza H. A.
Ky3nemnoBa» oTBOIUT Ha M3yuyeHHWe XUMuUM B & Kiacce (0a30BbId ypoBeHB) 68
4acoB M3 pacuera 2 yaca B HEJIEIIIO.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTI'PAMMBI
(IMYHOCTHBIE, METAIIPEJIMETHBIE U ITPE/IMETHBIE)



OOyveHre XMMUU HampaBI€HO HA JOCTHKEHHE  OOYYaroIIMMHUCS
CJIEIYIOLUX JIHYHOCMHBIX PE3YJIBTATOB:

— 3HaHUE M [OHUMAaHHUE: OCHOBHBIX HMCTOPUYECKUX COOBITUH, CBSI3aHHBIX C
pPa3BUTHEM XUMHH; TOCTHKEHUN B 00JACTH XUMHUH U KYJIBTYPHBIX TPAIALIUANA
CBOEH cTpaHbl (B TOM YHMCIIE HAy4YHbIX); OOILIEMHPOBBIX JOCTHKEHUU B
00JacTh XMMUU; OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIICHUS K MPHUPOJE;
OCHOB 3J10pOBOTO 00pa3a JKM3HH M 3J0pOBBECOEPETaroluX TEXHOJIOTH;
IIpaBUJ IOBEJIEHUS B  YPE3BBIYAWHBIX CUTyalUsAX, CBS3aHHBIX C
BO3/ICIICTBUEM pA3JIMYHBIX BEIIECTB; OCHOBHBIX IpaB U OOsA3aHHOCTEU
rpaxaaHrHa (B TOM 4YHClie OOy4Yarollerocs), CBSA3AHHBIX C JIMYHOCTHBIM,
npo(ecCHOHANBPHBIM M JKU3HEHHBIM CaMOOTIPEAICIICHUEM; COIHATbHOM
3HAYMMOCTH M COJIepKaHMs MpodeccHii, CBSI3aHHBIX C XUMUEH;

— BOCIIMTAHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO XHMHUYECKYIO HayKy,
IYMaHHU3M, OTHOLIEHHE K TPYyHdy, LEJICYCTPEMIIEHHOCTb, CAMOKOHTPOJIb U
CaMOOIICHKa,;

— OCO3HaHHUE EJIMHCTBA U LIEJIOCTHOCTH OKPYXAIOIIEr0 MHUpPa, BO3MOXKHOCTH
€ro M03HAaBAEMOCTU U OOBICHUMOCTH Ha OCHOBE TIOCTHKEHUN HAYKHU;

— (opmMupoBaHHE TOTOBHOCTM K OCO3HaHHOMY BBIOOpY JajbHEHIIEH
00pa30BaTeIbHON TPACKTOPHH;

— (GOpMHUPOBAHHUE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTH M
CIIOCOOHOCTH OOY4YaloIMXCsl K CaMOPa3BUTUIO M CaMOOOpPa30BaHUIO HaA
OCHOBE MOTHBAIIMM K OOYYEHHIO W TO3HAHWIO, OCO3HAHHOMY BBIOOpPY M
MOCTPOEHUIO JalbHEMNIIeN HHINBUIYATbHOU TPAEKTOPUH 00pa30BaHUS;

— (¢GopMUpOBaHHE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOUICHHM W
COTPYIHHYECTBE CO CBEPCTHUKAMH, JE€TbMHM CTApIIEr0 W  MJIAJIIIEro
BO3pacTa, B3pOCIBIMH B Ipolecce 00pa3oBaTelbHOM, OOIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIEN0BATENbCKOM, TBOPUECKOW M JPYrUX BHJIOB
NeATEIbHOCTH

— (GOpMUPOBAHHE OCHOB JKOJIOTUYECKOW KYJIbTYphl, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOI'O MBIIUICHHS, YMEHUE OLICHUBATh
CBOIO JEATEIbHOCTh M TOCTYNKH JPYTrMX JIIOAEH C TOYKH 3pPEHUS
COXpaHEHUS OKPY>KAIOIIEH Cpe/ibl - rapaHTa XKU3HHU U 0Jaronoyiyqus Jroaei
Ha 3eMIIe.

Memanpeomemmuvimu pe3ynbTaTaMu U3y4YeHHs] Kypca «XUMUS» SBISETCA
dbopmupoBaHUE YHUBEPCAIBHBIX YueOHBIX aeicTBuil (YVY /).
Pecynamuenvie YVJI.

— CaMOCTOSITENIbHO OMPENEeNsATh e OO0y4YeHHUs, CTaBUTh M (HOPMYIUPOBATH
HOBBIE 3aJjayud B ydeOe U TMO3HABATEIBHON JIEATEIHHOCTH, pPa3BUBATH
MOTHUBBI U UHTEPECHI CBOEU MTO3HABATEIILHOU NEATEILHOCTH;



BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, OCO3HABaTh KOHEYHBIA PE3yibTarT,
BBIOMpPATh M3 MPEJIOKEHHBIX M HUCKATh CaMOCTOSITEIBHO  CpPEICTBa
JOCTHKEHHUSI 1IEIIH;

OTpeneNnsaTh HEOOXOAMUMBbIC JCHCTBHUS B COOTBETCTBHM C YYEOHOUW W
MO3HABATEIILHOM 3a71a4eil M COCTABIISATh aJITOPUTM MX BBITIOJIHCHHUS,
000CHOBBIBaTh U OCYILECTBIIATH BBIOOP Hanbosee 3(PpGhEeKTUBHBIX CIIOCOOOB
penieHus: yueOHbIX U NT03HABATENbHBIX 33/1a4;

COCTaBJISITh (MHIWBHUIYAIHHO WU B TPYIIIE) IUIAH PEIICHHS TPOOJICMBI;
paboTas 10 IUIaHy, CBEpATh CBOM JCHCTBUS C TMEIbIO H, TIPH
HEO0OXOMMOCTHU, UCTIPABJIATH OIIMOKH CAMOCTOSITENBHO;

B JMAJIOTE C YUYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEILHO BhIpAOOTAaHHBIE
KPUTEPHUH OIICHKH;

OIICHWBAThH CBOIO JICATEIHLHOCTD, APTYMEHTHPYS MPUYHHBI JOCTIKCHUS HIIH
OTCYTCTBUS IUITAHUPYEMOTO PE3yibTaTa;

(dbuKCHpOBaTh U aHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX
pE3yNbTATOB;

MpUHUMATh peIIeHHe B y4eOHOWM CHTyalldd ¥W HECTH 3a HETO
OTBETCTBEHHOCTH;

CaMOCTOSTENIbHO ONpENeNsATh MPUYMHBI CBOErO YcIliexa WM Heycllexa U
HaXOJIUTh CITOCOOBI BBIXO/1a U3 CUTYAIlUH HEeyCIeXa.

llosnasamenvrvie YVJI:

aHaJIU3UpOBaTh, CPAaBHHMBATh, KiIacCU(UUUPOBATH M 0000IIaTh (PakThl U
SIBJICHUSI, BBISIBJISITH IPUYUHBI U CICACTBUS TPOCTHIX SIBJICHHUI;
OCYIIECTBJISITh CPaBHEHHUE, KIACCH(UKAIIMIO, CAMOCTOSITEILHO BBIOMpAS
OCHOBAHUS U KPUTEPHUU JJIsI YKa3aHHBIX JJOTUUECKUX OTEepPaIUii;

BBISBIIATH W Ha3bIBaTh NPUYHUHBI COOBITHS, SIBJICHHS, B TOM YHCJC
BO3MOXHBIE / Hambojee BEpOSITHbIC MPUYMHBI, BO3MOXHBIE IMOCIEACTBUS
3aJlaHHON  TMPUYUHBI,  CAMOCTOATENIbHO  OCYIIECTBJISISI  MPUYHUHHO-
CJICICTBCHHBIM aHAIIU3;

CTPOUTH  JIOTMYECKOE  paCCyXkIEHUE, BKIIOYAIOIIEE YCTAHOBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3EH;

co3/laBaTh CXEMAaTHYECKHE MOJICIM C BBIJCICHUEM CYIIECTBEHHBIX
XapaKTEPUCTHK O0BEKTA,

co3/71aBaTh, MPUMEHATh U MPE0OPa30BHIBATh 3HAKH W CHMBOJIBI, MOJEITH U
CXEMBI JIJI pellieHrs Y4eOHBIX U MO3HABATEIbHBIX 33]1a4;

COCTaBJIATh TE3UCHI, PA3JIUYHBIC BU/IbI TJIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.);
npeoOpa3oBbIBaTh WH(GOPMAIIMIO W3 OJHOTO BHUAA B Jpyrou (tabiuily B
TEKCT U Ip.);



YMETh OMNpPEACISITh BO3MOXKHBIE HMCTOYHUKH HEOOXOIUMBIX CBEICHUH,
MPOU3BOJIUTh TOMCK WHMOpPMALMKM, aHAJIU3UPOBATh W OIICGHHBATh €€
JIOCTOBEPHOCT.

Kommynuxamusuvie YYJI:

CaMOCTOSITEJIbHO OpPraHU30BBIBATH Y4E€OHOE B3aUMOJCHUCTBUE B TpyMIe
(ompenensath oOIIME IENH, PAacHpeNeisaTh POJH, JOTOBAapUBATHCS JPYr C
JPYyroM U T.1.);

OCO3HaHHO HCIOJIb30BAaTh PEYEBBIC CPEACTBA B COOTBETCTBHM C 3aJadyeil
KOMMYHUKAIIUU IS BBIPAKEHHUSI CBOUX MBICIEH M MOTPEOHOCTEH Jid
IUITAHUPOBAHUSI W PETYJHALMA CBOEU JEATEIbHOCTH; BIIAJICHUE YCTHOU H
MMAICbMEHHOM PEYBI0, MOHOJIOTUMYECKON KOHTEKCTHON PEYBIO;

HCIIOJIB30BaTh Bep6aJ'II:HI>I€ )51 HGBep6aJII>HI>I€ CpCaACTBa (CpeI[CTBa
JIOTUYECKOM CBHSI/I) 1 BBIACJICHUA  CMBICJIOBBIX OJIOKOB  CBOEro
BBICTYILICHHUA,

LIEJICHANPABJICHHO HCKaTh M UCIOJIb30BaTh HUH(POPMAIMOHHBIE PECYPCHI,
HEOOXOJIUMBIC JJI PEIICHUSI YYEOHBIX M MPAKTUYECKUX 3a7a4 C MOMOIIbIO
cpenctB UKT;

dbopMynHpoBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHHE.

Ilpeomemmnwie pe3ynbTaThl U3yYCHUS IPEAMETA:

B nosnasamenwhoii cghepe:

AMETh  [EPBOHAYAIbHBIE  CHUCTEMAaTU3UPOBAHHBIC  IIPEICTABIECHUSA O
BEIIECTBAX, UX MPEBPALICHUAX U NPAKTUYECKOM IMPUMEHEHUU; OBJIAJICHUE
MTOHATUMHBIM allllapaToOM U CUMBOJIMYECKUM SI3IKOM XUMHUHU;

3HaTh (IIOHUMATh) XHUMHUYECKYI) CHUMBOJIMKY (3HAaKM XHUMHYECKUX
AJIEMEHTOB, (OPMYJ XHUMHYECKHUX BEIIECTB, YPaBHCHUN XUMHUYECKUX
peakimii);

JaBaTh OMPEICJICHUS] W3YYEHHBIX TOHSATUM: BEIIECTBO (XMMHUYECKUU
JJIEMEHT, aTOM, WOH, MOJIEKyJa, KpPUCTaJUIM4ecKas pELIeTKa, BEILIECTBO,
MPOCThIE W CIIOKHBIE BEIECTBA, XUMHUYECKas (opmysa, OTHOCUTEIbHAs
aTOMHAasi Macca, OTHOCUTENIbHAs MOJEKYJsIpHas Macca, BaJIEHTHOCTD,
OKCHUJIbI, KHCJIOTBI, OCHOBaHMs, COJIM, aM(OTEPHOCTb, WHAUKATOD,
NEePUOIMYECKUN 3aKOH, EPUOJUYECKasi CUCTEMa, Nepruoanyueckas Tabauua,
M30TOMBI, XUMHYECKasi CBSI3b, DJIEKTPOOTPULATEIBHOCTh,  CTECIIEHb
OKHUCIICHHUSI, AIEKTPOJIUT); XUMUUYECKasl peaklusi (XMMHUUYECKOE ypaBHEHHE,
FEHETUYECKasd CBiA3b, OKHUCIIEHUE, BOCCTAaHOBJICHUE, JJICKTPOJIUTUYECKAS
JMCCOLUALINS, CKOPOCTh XUMHUYECKOUW PEaKIUN);

dbopmynupoBats nepuoandeckuii 3akox Jl.M1.MeneneeBa u pacKpbeIBaTh €ro
CMBICIT;

OIIKUChIBATH ACMOHCTpPAIIHOHHBIC u CaMOCTOATCIIBHO ITPOBCACHHLIC



AKCIIEPUMEHTHI, UCTIONB3YS JAJISI STOTO €CTECTBEHHBIN SI3BIK U S3bIK XUMUU;
OMKCHIBATh U PA3IUYaTh U3yUYEHHBIE KJIACChl HEOPTaHUYECKUX COEIMHEHUN,
IPOCThIE U CJOXHBIE BEHIECTBA, XUMHYECKHE peakuuu; (POpMHUpPOBAHUE
YMEHUW  YCTAHaBIIMBAaTh CBS3M MEXAY pEaJbHO  HaOI01aeMbIMU
XUMUYECKUMH SIBJICHUSMU W TPOIECCAMU, MPOUCXOASAIINMH B MUKPOMHPE,
OOBSCHATh MPUYUHBI MHOTOOOPA3us BEIIECTB, 3aBUCUMOCTh WX CBOMCTB OT
COCTaBa U CTPOCHMS, a TAaKXK€ 3aBUCUMOCTb NMPUMEHEHHUsI BELIECTB OT UX
CBOMCTB,;
KJ1acCU(DUIIMPOBATH U3YUEHHBIE OOBEKTHI U SABJICHHUS;
HaOMIOAaTh JIEMOHCTPUPYEMBIE W CAMOCTOSTEIBHO MPOBOAWMBIC OTIBITHI,
XUMHUYECKHE PEaKIIUU, TPOTEKAIOITUE B IPUPOJIC U B OBITY;
JenaTh BBIBOABI W YMO3AKJIIOUEHHUS U3 HAONIOACHUM, W3YYEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUECHHBIX
BEIIECTB 10 aHAIOTHH CO CBONCTBAMHU M3YUYEHHBIX;
CTPYKTYPUPOBAaTh H3YYCHHBIM MaTepual W XUMHYECKYI0 HWH(OOpMAIHIO,
MOJTYYCHHYIO U3 JIPYTUX UCTOYHUKOB;
MOJIETUPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB MEPBOrO - TPETHETO MEPHUOIOB,
CTpOEHHUE MPOCTEUIITUX MOJIEKYJT,
BBIYMCIIITH MAacCOBBIC JIOJM XHMHYECKOTO DJJeMeHTa 10 ¢dopMyIie
COEIMHEHM s, MAaCCOBOM JI0JIM BEIECTBA B pacTBOPE, KOJIUUECTBA BEIIECTBA,
o0BeMa MJIM MacChl BEIIECTBA M0 KOJIMYECTBY BEIIECTBA;
UCIIOJIb30BaTh NPUOOPETCHHBIC 3HAHUS ¥ YMEHHUS B TMPAKTHYECKOM
JEATEeIbHOCTH WM TOBCEAHEBHOW KW3HU IS 0€30MacHOTO OOpallleHHs C
BEII[ECTBAMH M MaTeprajaMy M TPaMOTHOTO OKa3aHUs TMEPBOW TTOMOIIU MTPH
0’KOTaX KUCJIOTaMH M MIEI0YaMHU, sl KPUTHIECKON OIeHKH WH(OPMAITUH O
BEII[ECTBAX, UCIOJIb3YEMBIX B OBITY.

B yennocmuo-opuenmayuontoti cgepe:
aHAJIM3UPOBaTh W OICHUBATH TMOCJEACTBUS JUIsl OKPYXKAIOIIEH Cpeibl
OBITOBOM W TPOU3BOACTBEHHOM JESITEIIbHOCTU YEJIOBEKAa, CBA3AHHOU C
nepepadoTKOMN BEILIECTB;
Pa3bACHIATHL Ha TMpPUMEpax MaTepHaIbHOEC EIUHCTBO M B3aUMOCBS3h
KOMITOHEHTOB KMBOW M HEKMBOW MPUPOJIBI M YEJIOBEKAa KaK BAKHYIO YacTh
ATOTO €IUHCTBA;
CTPOUTh CBOE TIOBEACHHE B COOTBETCTBUM C TMPHUHIUIIAMU OEPEKHOTO
OTHONICHUS K MPUPOJIE.

B mpyoosoti cihepe:
MJIAHUPOBATH U MMPOBOJIUTH XUMUYECKUN IKCTIEPUMEHT;

HCIIOJIB30BAaTh BCIICCTBA B COOTBCTCTBHHM C HX IIPCAHAZHAYCHHCM H



CBOMCTBaMU, OIIMCAHHBIMHA B UHCTPYKLHUAX 10 IPUMEHEHHUIO.
B cgpepe 6ezonacnocmu scuznedesmenvHocmu’

— co0MI01aTh NMpaBUiIa TEXHUKU O€30MACHOCTH MPU MIPOBEAECHUN XUMUYECKOTO
DKCIEPUMEHTA;

— OKa3bIBaTh IEPBYIO MOMOIIb PU OTPABIEHUAX, 0’KOTaX U APYTUX TPaBMax,
CBSA3aHHBIX C  BEIIECTBAMM M  JIaDOpAaTOPHBIM  OOOpYJOBaHHUEM,
(opMHUpOBaHKE MIPEACTABICHUI O 3HAUEHUN XUMUYECKON HAyKU B PELICHUN
COBPEMEHHBIX 3KOJOTMYECKUX MpoOJieM, B TOM YHUCIE B NPEJOTBPAICHUN
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Pe3ynpTaThl HM3ydeHHs Kypca «XHMHS. 8 KiIacc» MPUBEIEHbI B pa3fele

«Ilmanupyemble pe3ysbTaThl U3y4EHUSI XMMHM B § KIIACCE», KOTOPBIN ITOJTHOCTBIO
COOTBETCTBYET CTaHAAPTy BTOporo nokoneHuss @I'OC.



YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

8 kJ1acc
Ne Tema Bcero KonTp. IIpakTuy.
4acoB padoThI padoThI
1 | BBenenue B XUMHIO 6 1
2 | ATOMBI XUMHYECKHX DJIEMEHTOB 9 1
3 | [IpocTeie BemecTBa 6 1
4 | CoequHEHUSI XUMUYECKUX DJIEMEHTOB 14 1
5 | HM3MeHeHus, MPOUCXOSIINE C 13 1 2
BEIIICCTBAMH
6 | Teopus MEKTPOTUTHICCKON 20 1 2
JACCOIIMAIIMY U CBOMCTBA KJIACCOB
HEOPTaHWUYECKHUX COCTUHCHUIMA
HToro 68 5 5




COIAEPKAHUE

Tema 1. BBenenne B xumuio (6 4)
Xumusi — HayKa O BEUIECTBaX, UX CBOKMCTBAaX W MPEBPAIICHUSX.
[ToHsiTHE O XMMHUYECKOM 3JeMEHTe U (popMax ero CymecTBOBAaHHUSA: CBOOOTHBIX
aTOMaXx, MPOCTHIX U CIOXKHBIX BEIIECTBA
[TpeBpamienus BemecTB. OTIHUNE XUMHUECKUX PEAKIUHI OT (PU3UUYECKUX SIBJICHUM.
Posb XxumMuu B )KM3HU YETOBEKA.
KpaTtkue cBeaeHuss w3 HCTOpPUM BO3HUKHOBEHUS W pa3Butusa xumuu. l[lepuon
anxumuu. [lonstue o ¢punocopckom kamue. Xumus B XVI B. PazButue xumun Ha
Pycu. Poib 0Te4ecTBEHHBIX YYEHBIX B CTAHOBJICHUU XUMUYECKON HAYKH - paOOThI
M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menaeneena.
XUMHUYECKAs] CUMBOJIUKA. 3JHAKHM XUMHUYECKHX 3JIEMEHTOB M IMPOUCXOXKIECHUE HX
Ha3BaHuM. Xumuueckue Gopmyibl. Maaekcs u kordduimentsl. OTHOCUTENBHBIC
aTOMHAasl U MOJIEKYJIIpHAsi Macchl. Pacuer MacCOBOM TOJIM XMMHYECKOTO DJIEMEHTA
1o popMyJie BEIIECTBA.
Ilepuonnueckas cucrema xumuueckux odiemeHtoB J[. WM. Mennaeneesa, ee
CTPYKTypa: Majible U OOJbIIME MEePUObl, TPYNIbl U TMOATPYNNbl (TJIaBHAS |
noboyHas). Ileproguyeckas cuctemMa Kak CIpaBOYHOE MOCOOWE ISl MOTYYCHUS
CBEJICHUM O XUMHUYECKHUX DJIEMEHTAX.

Pacuernbie 3amauyu. 1. HaxoxnaeHne OTHOCUTEIBHOW MOJICKYJISIPHOU
Macchl BEIIECTBA MO €ro XuMudeckou dopmyse. 2. Briuncienne MaccoBoil 10
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE IO €ro popMylie.

IpakTnueckas padora Ne 1
JlabopaTopHoe obopynoBanue u oOparieHue ¢ HUM. HaGmrogeHue 3a ropsimei
CBEUOM.

Tema 2. AToMBI XHMMHYECKHX 3J1eMeHTOB (9 1)
ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMHUECKUX 3JIeMEHTOB. OCHOBHBIC CBEIACHUS
O CTPOCHHMM aTOMOB. JlOKa3aTenbCTBA CIOXHOCTH CTPOEHUS aTOMOB. OMNBITHI
Pesepdopna.
[InanerapHass mojens cTpoeHusi aroma. CocTaB aTOMHBIX SIEp: MNPOTOHBI U
HEUTPOHBI.
OTHOCUTENbHAsT aTOMHAas macca. B3auMOCBSI3b MOHATHI «IPOTOH», «HEUTPOHY,
«OTHOCHTEJIbHAS aTOMHAsl Maccay.
N3meHeHne 4uciaa MPOTOHOB B spe aToMa - 0O0pa30BaHME HOBBIX XMMHYECKHUX
DIIEMEHTOB.
3meHenne uymucina HEUTPOHOB B sApe aromMa - oOpa3oBaHHUE H3OTOIOB.
CoBpeMeHHOE ONpeIeNIEHUE MOHITUS «XUMUYECKHUI JIIEMEHTY.
N30TONBI KaK pa3sHOBUIHOCTH aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.



OnextpoHbl. CTPOCHHUE AIEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHX 3JIEMEHTOB

Ne1-20 nepuoamueckoit cucremsl J[. 1. MenaeneeBa. [loHsaTue 0 3aBEpIIEHHOM U

HE3aBEPILICHHOM 3JIEKTPOHHOM CJIO€ (IHEPIeTUYECKOM YPOBHE).

[lepuoguueckas cucreMa xumudeckux 3ymeMmeHToB J[. . MeHneneeBa u crpoeHue

aTOMOB: (DM3UYECKUN CMBICT MOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa TPYIIIHI,

HOMEpa nepuoaa.

N3MeHeHne 4yucna SJEKTPOHOB HA BHEIIHEM JJEKTPOHHOM YpOBHE aroMa

XUMHUUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB.

Honbl, 00pa3oBaHHbIE aTOMaMU METANIOB U HeMeTaJuioB. [IpuyuHbl M3MEHEeHus

METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IEPUOAAX U rpyImax.

OOpazoBanue OuHapHbIx coeAuHeHUil. [loHsiTue 00 wWOHHOW CBs3U. CXEMbI

o0pa3oBaHUsI HOHHOU CBSI3H.

B3aumojieiicTBHE aTOMOB XMMHMUYECKUX 3JIEMEHTOB-HEMETANIOB MEXIY COO0OM -

oOpa3oBaHHE€ JIByXaTOMHBIX MOJIEKYJ1 TPOCTBIX BemecTB. KoBajeHTHas

HETOJISIpHAs XUMUYECKas CBSI3b.

DNEeKTPOHHBIC U CTPYKTYPHBIE POPMYIIBIL.

B3auMopeiicTBue aTOMOB XUMHYECKHUX JJIEMEHTOB-HEMETAIJIOB MEXIy coOOo# -

oOpa3oBaHu€ OWHAPHBIX COCIMHEHUM HEMETAJUIOB. JIEKTPOOTPUIIATEIbHOCTb.

[ToHsiTHE O KOBAJIEHTHOM MOJISIPHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMUMHYECKUX 3JEMEHTOB-METANIOB MEXAYy COO0OH -

o0pazoBaHrE METATNYECKUX KpUcTaLioB. [[oHsITHE 0O METaNIMUECKOMN CBS3H.
JlemoHCcTpanum. Monenu aTOMOB XUMHAYECKUX AJIEMEHTOB.

ITepunoanueckas cucreMa XuMu4eckux diiemMeHToB JI. 1. Meneneena.
KonTpoabnas padora Nel no teme: «ATOMBI XUMHUYECKUX JIIEMEHTOBY.

Tema 3. IlpocTtbie BemecTBa (6 4)

[TonoxxeHne METAJIOB W HEMETAUIOB B TMEPUOJUYECKOW CUCTEME XHUMHYECKUX
anemeHToB J[. M. Menneneesa. BaxHelmne npoCTble BEIMIECTBA - METAJUIBL:
JKENe30, AJIOMUHMM, KalbliMi, MarHui, HaTpuil, kaqmil. OO6mme Quznueckue
CBOMCTBa METAJLJIOB.

Baxneiime TpocThie BEMIECTBA - HEMETAUIbl, OOpa30BaHHBIE AaTOMaMU
KHCIIOpOJia, BOAOPOa, a30Ta, cephl, docdopa, yriepoma. CriocoOHOCT, aTOMOB
XUMUYECKUX DJJIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX TPOCTHIX BEIIECTB -
alIoTponus. AJIOTpONHbIE MoauduKanuu Kuciaopoaa, ¢ocpopa H 0JIOBa.
Mertannuyeckue W HEMETaJUIMYEeCKHE  CBOMCTBA  MPOCTHIX  BEIIECTB.
OTHOCUTENBHOCTD JICJICHUSI MPOCTHIX BEIIECTB HA METAJUIbl U HEMETAJLIBI.
[TocTrosinnast ABoragpo. KonmuectBo BemiectBa. Mosb. MonsipHas Macca.
Monspabiii 00beM ra3000pa3HbBIX BemecTB. KpaTHble €IUHUIBI KOJIUYECTBA



BEILIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MAJUIUMOJISIPHAS U KUJIOMOJISIPHAS. MacChl
BEIECTBA, MUJUTMMOJISIPHBINA U KUJIOMOJIIPHBIN 00BEMbI ra3000pa3HbIX BEIIECTB.
Pacdersl ¢ HCHOJIB30BAaHHEM TMOHSITHH «KOJHMYECTBO BEIIECTBA», «MOJSPHAs
Maccay, «MOJISIPHbIA 00bEM ra30B», «IIOCTOSIHHAST ABOTaIpO».

Pacuernbie 3amauu. 1. BrplunciieHne MOJISIpHOW Macchl BEHIECTB MO
XUMHUecKkuM (popmyrnam. 2. PacueTsl ¢ MCMONB30BaHUEM MOHATHN «KOJIUYECTBO
BEIIECTBA», «MOJISIpHAsT Macca», «MOJSIPHBIM 00bEeM Ta30B», «IOCTOSHHAs
ABorazipoy.

JMemoncTrpanun. HekoTtopele MeTamibl W HEMETAUIBl  KOJWYECTBOM
BemecTBa 1 Mok, Moiens MoJIIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

KonTpoasnas padora Ne2 no teme: «IIpocTeie BemecTBay.

Tema 4. CoeauHeHUs] XUMUYECKHUX JIeMeHTOB (14 u)
Crenenb okucneHus. OmnpeneneHue CTENEHW OKUCICHUS JJIEMEHTOB 10
xumuueckot  dopmyne  coequHenus.  CocrtaBieHwe  GopMmysl  OMHAPHBIX
COCJIMHEHUM, 00U crnocod WX Ha3bIBaHMS. BUHApHBIE COCIUHEHUS: OKCH/IBI,
xJyopunbl, cynbduasl u ap. CocrtaBiaeHue ux ¢gopmyi. IlpeacraButenn OKCHUIOB:
BOJa, YIJEKUCHbIM Tra3 W HerameHas u3BecThb. lIpencraBurenu JeTydnx
BOJIOPOAHBIX COCAMHEHUI: XJIOPOBOJAOPO U aMMHUAK.
OcHoBaHUs1, UX COCTaB W Ha3BaHMs. PacTBOpMMOCTH OCHOBaHMH B Bojie. Tabnuna
pPacTBOPMMOCTH THIPOKCHIOB M coierd B Boae. IlpencraBurenu mienoyen:
TUAPOKCUIBI HATpUs, Kaiusi U Kajablius. [IoHSATHE O KayeCTBEHHBIX PEAKIIUSX.
Nunukartopsl. U3MeHEHNHE OKpaCcKy MHAUKATOPOB B LIEJIOYHOMN Cpele.
Kucnotel, ux coctaB u Ha3Banus. Kimaccudukanus kucnot. IlpencraBurenu
KHCJIOT: CEpHas, COJsiHas W a30THad. V3MeHeHHe OKpacKu HWHIUKAaTOpPOB B
KHUCJIOTHOM Cpelie.
Comu Kak TMpPOU3BOJIHBIE KHUCIOT M OCHOBaHMH. X coctaB W Ha3BaHuA.
PactBopumocTs cosieit B Boje. [IpeacraBurenu coneit: XJiopu HaTpusi, KapOoHAT U
dbocdar kanpius.
AMopdHBIE U KPUCTAIIMYECKHE BEIECTRA.
MexmMoneKyIsapHbIe B3aUMOACHUCTBUSA. THUIIBI KPUCTAIUIMYECKUX PELIETOK: HOHHAs,
aTOMHas, MOJIEKYJSipHAs U MeTajulnyecKas. 3aBUCUMOCTh CBOMCTB BELIECTB OT
TUTOB KPUCTAJUIMYECKUX PEIIETOK.
BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH IMOCTOSHCTBA
COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.
YucTeie BelecTBa U cMecH. [IpuMepsl KUIKUX, TBEPIBIX U Fa3000pa3HBIX CMECEH.
CBolicTBa YMCTBHIX BeIIECTB U cMmecei. Mx coctaB. MaccoBas u oObeMHasi J0JH
KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C UCTI0JIb30BAHUEM MOHATHUS JTOJIS.



Pacuernble 3amaum. 1. Pacuer wmaccoBoii W 00BEeMHOW moJei
KOMITOHEHTOB CMECH BelecTB. 2. BhluncieHue MaccoBOM J10JIM BEIIECTBa B
pacTBOpe MO H3BECTHOM Macce pacTBOPEHHOIO BEIIeCTBA M Macce
pactBoputena. 3. BelunciieHHe Macchl PacTBOPSEMOro BEIIECTBA U
pPacTBOPUTENS, HEOOXOAUMBIX JUJISi MPUTOTOBJIEHUS OMNPENEIEHHOM MAacChl
pacTBOpa C U3BECTHOM MACCOBOM JIOJIEN PACTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. OOpasipl OKCUI0B, KUCIOT, OCHOBAaHUH U cosiei. Monenu
KPUCTAUTMIECKAX PEHIETOK XJIOpHaa HaTpus, anMasa, okcuaa yriepoxa (IV).
CrniocoObl pa3zzenenust cMecei, TUCTUIUISIIUS BOJIbI.

JlabopaTopHbIe ONBITHI.

1. 3HakoMcTBO ¢ 0Opa3liaMy BEIIECTB PA3HBIX KIACCOB.

2. Paznenenne cmecei.

Konrtposabnass padora Ne3 1o TtemMe «CoeauHEHUSI XUMHYECKHX
AIIEMEHTOB.

Tema 5. H3meHeHusi, npoucxoasimme ¢ BemecTsamu (1349)
IloHATHE sBICHUN KAaK W3MEHEHMM, NPOUCXONAIIMX C BeEleCTBaAaMHU. SBieHus,
CBA3aHHBIE C W3MEHEHHEM KPUCTAUIMYECKOTO CTPOCHUs BELIECTBA IIPU
MOCTOSIHHOM €r0 COCTaBe, (u3nueckue siBaeHus. Ou3nueckue SBICHUS B XUMHHU:
JUCTWUISANNS,  KPUCTAJUIM3AalMs,  BBIIADUBAHWE W BO3TOHKA  BEIIECTB,
HEHTPU(PYTUPOBAHUE.
SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMUYECKUE PEAKIIUU.
[Ipu3Haky W yclOBHSI MPOTEKaHWA XUMHUECKuX peakiuid. [lonsTtue o0 9k30- U
DHIOTEPMHUYECKUX peakuusx. Peakuum ropeHMs KakK 4YacTHBIM  Ciy4au
DK30TEPMUYECKUX PEAKLUH, IPOTEKAOIIUX C BBIICICHUEM CBETA.
3aKOH COXpaHEHHUS MacChl BELIECTB. XMMUYECKHE YPaBHEHN. 3HAUCHUE UHIECKCOB
1 ko3 unrieHToB. COCTaBICHUE YPABHEHUN XUMUUECKUX PEAKIIMA.
Pacuersl 1o XuMMHUYECKMM YypaBHEHUsAM. PemeHne 3amady Ha HaXO0XICHUE
KOJIMYECTBAa BEIIECTBA, MAacChl WM O0ObeMa MPOAYKTa PEAKIMHU IO KOJIUYECTBY
BEIIECTBa, Macce WM 00bEMY MCXOJHOIO BellecTBa. PacyeTsl ¢ MCnojib30BaHuEM
MOHATHSL «IOJIsD», KOIIA MCXOAHOE BEIECTBO JAaHO B BUIE PAacTBOpPA C 3aJaHHOU
MacCOBOM J0JIEWM PACTBOPEHHOI'O BEILECTBA WA COAEPKUT ONPENEIICHHYIO JTOJI0
IIPUMECEH.
Peakiuu  pasnoxenus. IloHATHE O  CKOPOCTM  XMMHYECKUX  PEaKLHUM.
Karanuzaropel. DepMeHTHI.
Peakunn coenuHenns. KatanuTuyecke M HEKaTaIUTUYECKHE  PEaKLUU.
OO6patumbie U HeOOpaTUMBIEC PEAKITHH.
Peakuun 3amenieHusi. DIEKTPOXUMUYECKUN psii HAOpsDKEHUHW METAIIOB, €ro
MCIIOJIb30BaHMUE JUIsl IPOTHO3UPOBAHUSA BO3MOKHOCTH IPOTEKAHUS PEAKLIUA MEXIY



METaJJIaMU M PacTBOpaMU KHUCIOT. Peakiuu BBITECHEHHUSI OJIHMX METAJIOB W3
pacTBOPOB HUX COJIEN APYTUMU METAJJIAMH.

Peaknun oOmena. Peaknuu HelTpanuzanuu. YCIOBUS TPOTEKAHHUS PpeaKIUn
oOMEeHa B pacTBOpax J0 KOHIIA.

Turbel XUuMHUYECKUX peakiuil (0 MPU3HAKY «YKCIIO U COCTAB UCXOJ/IHBIX BEIIECTB U
MPOJYKTOB pEaklMM») Ha MOpUMEPE CBOMCTB BOAbL. Peakuus pasnoxeHus -
ANIEKTPOJU3 BOABL. Peakuuu coeauHEHUs - B3aUMOJCHCTBUE BOJBI C OKCHIAMHU
MeTaUIOB M HemeTrayuioB. [loHsTue «rumpoxkcunb». Peakuuu 3aMelnieHust -
B3aMMOJICHCTBUE BOABl C WIEJIOYHBIMA U WIEJIOYHO3EMEIBHBIMU METAJJIAMHU.
Peakiun obmena (Ha mnpuMmepe Tuaposn3a Cyibpuia aalOMUHHUS U KapOuja
KaJIBITHS ).

Pacuernbie 3agaum. 1. BeruucieHne no XMMHUYECKMM YPaBHEHUSIM MAacChl WIIA
KOJIMYECTBA BEILECTBA MO W3BECTHOM Macce WM KOJIMYECTBY BEUIECTBA OJHOTO M3
BCTYIAIONIUX B PEAKIMIO BEHIECTB WM MNPOJIYKTOB peakiuu. 2. BeluucieHue
Macchl (KOJIMYECTBa BEIECTBA, 00beMa) MPOIYKTa PEaKkiK, €Clii U3BECTHA Macca
VCXOJHOTO BEIIECTBA, COACPIKALIETO OIPEACIICHHYI0 JOJI0 IpUMecen. 3.
Boruncienre macchl (KOJMUYeCTBa BEHIECTBA, 00beMa) MPOAYKTa PEaKlUd, €Clv
M3BECTHA Macca pacTBOPa U MacCOBasl 10JIs1 PACTBOPEHHOTO BEILIECTBA.
HMemoncTpanuu. [Ipumepsl (u3nueckux sBICHUM; a) IUIaBieHHe mnapaduHa; O)
nuddy3ust TyNIMCThIX BEMIECTB C TOPsIIEH JaMIIOYKU HakailuBaHus. [Ipumepsr
XUMUYECKUX SIBJICHUMN: a) TOpeHHEe MarHusi; 0) B3auMOCHCTBUE COJISTHOM KUCIOTHI
C MpPaMOpOM WM MeloM; B) moisiyuenue ruapokcuna meau (Il); r) pacrBopenue
MOJIYYEHHOTO THAPOKCHUJIA B KUCIOTax; 1) B3aumoaeicteue okcuma meau (II) c
CEpHOM KHUCJIOTOM TPU HArpEeBaHUU; €) PA3JIOKEHHE TMEepMaHraHaTa Kajus; XK)
B3aMMOJICHCTBHUE pPa30aBICHHBIX KUCIOT C METaJUIAMH.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH HMCHApeHUs BOJIbI U
CIUpPTA M0 MCUE3HOBEHUIO MX Karellb Ha QuiIbTpoBalibHOM Oymare. 4. OkucieHue
MEIH B TJIAMEHU CIUPTOBKH WM TOpenku. 5. [loMyTHEHHE M3BECTKOBOM BOJIBI OT
BBIJIBIXa€MOr0  yrJIeKHCIoro raza. 6. llomydeHue  yryieKMCIOro  rasa
B3aMMOJICHCTBUEM COJIbI U KUCJIOTHI. 7. 3aMelIeHue MEAU B PacTBOPE XJIOpUIA
menu (IT) sxenezom.

IpakTnueckass padora Ne 2
[Tpu3Haky XUMHYECKUX PEAKIINNA U UX KIacCUDUKAITHSI.

IIpakTuyeckas padora Ne 3
IIpurorosiieHue pacTBopa caxapa ¢ 3aJaHHOU MacCCOBOM JIOJIEH.

Kontposabnass padora Ned no teme: «lM3meHeHus, mpouCXOnsIUE C
BEILIECTBAMI.



Tema 6. Teopusi 3JIeKTPOJUTHYECKON AUCCONUANUU U CBOMCTBA

KJIACCOB HeOpraHu4YecKux coequnenuii (20 4)
[ToHsiTHEe 00 NEKTPOIUTUYECKON TUCCOIUALUN. DICKTPOIUTHI U HEDJIEKTPOIIUTHI.
Mexanu3m AuCCOUMarU JIEKTPOJUTOB C PA3IMYHBIM TUIIOM XUMUYECKON CBSI3H.
CrerneHp IEKTPOIUTHYECKON Aucconnanun. CYIbHBIC U CTa0bIe SJIEKTPOJIUTHI.
OCHOBHBIE TOJIOKEHUS TEOPUM DIIEKTPOJUTHUECKON auccounanuu. HoHHbIe
ypaBHEHUS peaknWid. YCJIOBUS TMPOTECKAHUS pEakIuu OOMEHAa  MEXKIY
ANEKTPOJIMTAMU JO KOHIA B CBETE MOHHBIX MPECTABICHUII.
Krnaccudukanys HOHOB ¥ UX CBOMCTBA.
Kucnotel, ux xnaccudukanus. Jluccoumanuss KUCIOT W HUX CBOWCTBA B CBETE
TEOPUH BJIEKTPOJIUTUYECKON NHcCCOnrAMU. MONEKYIApHbIE U MOHHBIE YPaBHEHUSA
peakuuil KUCIOT. B3anMoAencTBue KUCIOT C METAJUIaMHU. DJEKTPOXUMUYECKUN
pSAN HANPSDKEHUKA METauIoB. B3anmonencTBHE KHCIOT C OKCHAAMHU METAJIOB.
B3auMopnencTBUe KHCIOT € OCHOBAaHUSMU - PEaKUus HEUTpalnu3aluH.
BzaumopeiicTBue kucnot ¢ consimu. Mcnonb3oBanue TabauIlbl paCTBOPUMOCTH JIJIS
XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.
OcHoBanwus, ux kiaccudukanus. Jucconuanus OCHOBaHUN U UX CBOMCTBA B CBETE
TEOPUH BJIEKTPOJMTUYECKON HCCOUMALMU. B3anMonencTBUE€ OCHOBAHUW C
KUCJIOTaMH, KHUCJIOTHBIMU OKCHUJaMU H coyisiMd. Mcmosb3oBaHue TaOIMIIbI
pacTBOPUMOCTH  JJIsl  XapPaKTEPUCTHUKH XUMHUYECKMX CBOWCTB OCHOBAHMIA.
PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM MIPY HATPEBAHKH.
Conu, ux xjaccuduKaus U JUCCOIMAIUS PA3IMYHBIX TUIOB cojeil. CBoiicTBa
COJIEU B CBETE TEOPHUU IEKTPOJIUTUUECCKON JUCConrannu. BzaumonencTeue cosiei
C METajUulaMM, YCJIOBHUs IPOTEKAaHUsI ATUX peakiui. B3anmonencrBue colien ¢
KHUCIIOTaMHU, OCHOBAHHSMHU U coyisiMu. Mcnonb3oBaHue TaOJIUIBI PACTBOPUMOCTH
JUUISL XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB COJIEH.
O0600111eHEe CBeICHU 00 OKCUJIax, UX KJIacCU(PUKAIMU U XUMUYECKUX CBOMCTBAX.
['eHeTnyeckue psabl METAUIOB W HEMETauIOB. ['e€HeTMYecKas CBSI3b MEXIY
KJIacCaMU HEOPTaHUYECKUX BEIIECTB
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKHUCIHUTENIb U BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHHUE.
Peakiuu woHHOTO OOMEHAa W OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.
CocraBiieHME YpaBHEHHI OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOIOM
AIIEKTPOHHOTO OajaHca.
CBolCTBa MPOCTHIX BEMIECTB - METAJUIOB U HEMETAJJIOB, KUCIIOT U COJIEN B CBETE
MIPEICTABICHUA 00 OKHCIUTETFHO-BOCCTAHOBUTEILHBIX MPOIIeCcCaXx.

JdemoncTpanuu. lVcnblTaHue  BemleCTB W WX PacTBOPOB  Ha
AIEKTPONPOBOIHOCTh. 3aBUCUMOCTh 3JIEKTPONPOBOJIHOCTA YKCYCHOM KHUCJIOTHI OT



KOHIIEHTpaluu. B3anmonencTene nMHKa ¢ CEPOU, COJITHOM KHMCIIOTOM, XJIOPHUIOM
menu (II). l'openne maruusi.

JlaGopaTopHble onbIThI. 8. Peakiuu, XxapakTepHbIE 1JIsl pACTBOPOB KUCIOT
(conmsHoM wmnm cepHoi). 9. Peaknum, XapakTepHbIE Il PAacTBOPOB IIEJIOUEH
(runpokcuoB Hatpus wiM kanusi). 10. [loayueHune U cBOMCTBa HEPACTBOPUMOTO
ocHOBaHus, Hampumep rujgpokcuaa meau (II). 11. Peakuuu, xapakTepHbie s
pacTBOpoOB cojell (Hanpumep, 1 xaopuaa meau (11)). 12. Peakuuu, xapakrepHble
JUIi OCHOBHBIX OKCHUIOB (Hampumep, il okcuaa Kanublusi). 13. Peakuuu,
XapaKTEepHbIE I KUCIOTHBIX OKCUIOB (HApUMeEp, JIJIsl YTIEKUCIOTo Tasa).

IpakTnueckasi padora Ne4d «CBoiCTBa IICKTPOTUTORY.

IIpakTuyeckas padora NeS «PeleHue skcriepMMEHTaNbHBIX 3a7ad IO
T3 ».

Konrpoabnass padora NeS no Tteme: «Teopuss >SIeKTpOIUTUYECKOU
aucconnanu.  CBOWCTBA  pAacTBOPOB  JJIEKTPOJMTOB — Pa3HBIX  KJIACCOB
HEOPraHUYECKUX COCIUHECHUIN.



INJIAHUPYEMBIE PE3YJIbTATHI U3YYEHUA XUMHNU B 8
KJIACCE

Yuawuiica naywumcs:

* ONIMCHIBaTh CBOMCTBA TBEPABIX, KUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACISA
WX CYIIIECTBEHHbIC ITPU3HAKH;

* pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI «aTOM», «MOJICKYJIa,
«XUMUYECKUM  DJIEMEHT», «IPOCTOE  BEIIECTBO», «CIOXKHOE  BEIIECTBOY,
«BAJICHTHOCTBY», UCIOJIb3Y$ 3HAKOBYIO CUCTEMY XUMUH;

* 1300paxaTh COCTaB MPOCTEHIITUX BEIIECTB C TOMOIIBIO XUMUUECKUX (POpMyIT
Y CYIIIHOCTh XMMUYECKUX PEAKIUI C TOMOIIBI0 XUMUYECKUX YPABHEHHUI;

* BBIYHCJISITh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a
TaKX€ MAaCCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUSX MJI OIEHKU HMX
MPAKTUYECKON 3HAYUMOCTH;

* CpaBHUBATh MO0 COCTABY OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIacCU(PUIIMPOBATH OKCUIBI 1 OCHOBAHUS MO CBOMCTBAM, KUCIOTHI U COJIH TIO
COCTaBY;

* MI0JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU MOCYI0M;

* POBOJIUTH HECIIOKHBIC XUMUYECKUE ONBITH U HAOIIOJACHUS 32 U3MEHEHUSIMU
CBOMCTB BEIIECTB B MPOLIECCE UX MpEeBpalieHui; coOtoAaTh MpaBuia TEXHUKHU
0€30MacCHOCTH MPU MPOBEICHUH HAOIIOJCHUN U OTBITOB;

* pa3auyaTh  AKCIEPUMEHTAIBHO  KHUCIOTHI W WIEJIOYH,  TOJIB3YSCh
WHJIMKATOPaMH; OCO3HABAaTh HEOOXOAUMOCTh COOJIIO/ICHUSI MEp O€30MacHOCTH NP
oOpaIieHny ¢ KUCJIOTaMU U IIeJI0YaMH;

* pacKpbIBaTh CMBICH niepuoguyeckoro 3akona 1. . Menneneena;

* OIMCHIBATh U XapaKTEPU30BATh TAOIMYHYIO (POPMY IEPHOTUIECKON CUCTEMBI
XUMHUUYECKUX DIIEMEHTOB;

* XapaKTEepPU30BaTh COCTaB aTOMHBIX SIJIEP U PACIPEICIICHUE YHUCIIa SJIEKTPOHOB
MO0 DHJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHUX DJEMEHTOB MaJjbIX IEPUOJIOB
MEePUOANYECKON CUCTEMBI, a TAKKE KIS U KaJIbIIUs;

* pa3auy4aTh BUAbl XUMUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO,
KOBAJICHTHYIO HETOJSIPHYIO U METAILTUYECKYIO;

* BBISIBJIATh 3aBUCHUMOCTh CBOMCTB BEIIECTB OT CTPOCHUSI UX KPUCTAIITMYECKUX
PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHUX;

* Ha3bIBATh MPHU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIINA;

* YCTaHABJIUBATh IMPUHAJICKHOCTh XUMHUYECKOW PEAKIUU K OMPEACIEHHOMY
TUIY MO OJHOMY W3 KJIACCU(PUKAIIMOHHBIX NPU3HAKOB MO YHCIY M COCTaBY
MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMH (PEAKIUHU COCIUHEHUS, Pa3IOXKEHUs,
3aMeIIeHNs U 0OMEHA);



* COCTaBJISITh YPABHEHHUS AJIEKTPOJIUTHUECKON JUCCOLMALMNA KUCIIOT, IEIOYEH,
COJIEH; MOJHBIE U COKpAIIEHHbIE MOHHBIE YPaBHEHUS peakiii 0OMeHa; ypaBHEHHUSI
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIU;

* POTHO3UPOBATH MPOIYKTHl XUMUYECKUX PeaKIUil Mo (hopmyaam/Ha3BaHUSIM
WCXOJIHBIX BEIECTB; OMPEAEIATh MCXOIHBIC BEIIeCTBAa MO (GopMysam/Ha3BaHUSIM
MPOJYKTOB pEaKIINH;

* COCTaBJISITh YPAaBHCHUSI PEAKIMN, COOTBETCTBYIOIIUX MOCIEAOBATEIBHOCTH
(«11enoukey ) MpeBpalleHNl HEOPTaHUUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBISIBJAATH B MPOLECCE HKCHEPUMEHTA IPU3HAKH, CBHUIECTEIBCTBYIOIIHE O
MPOTEKAHUU XUMUYECKOW PEAKIUU;

* IPUTOTOBJIATh PACTBOPHI C ONPEHAEITEHHON MACCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA;

* ONPEACHATh XapaKTeP Cpenbl BOIHBIX PACTBOPOB KHUCJIOT W WIEJIOYEH MO
M3MEHEHUIO OKPACKH HHIAUKATOPOB;

* ONpEAeNATh NPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3
W3YYCHHBIX KJIACCOB/TPYI: METAIBI M HEMETaUIbl, OKCHJbI, OCHOBaHWUS,
KHUCJIOTHI, COJIH;

* COCTaBIISATh (DOPMYJIBI BEIIECTB MO WX HA3BAHUSIM;

* ONPEAENATh BAJIECHTHOCTD U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJATh (HOPMYJIbl HEOPTaHUYECKUX COCIMHEHUW MO BAJIEHTHOCTSIM H
CTEICHSIM OKHUCJICHUS DJIEMEHTOB, a TaKKe 3apsijaM MOHOB, YKa3aHHBIM B TaOIHIIE
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

* Ha3bIBaTh OOIIME XMMHUYECKHUE CBOMCTBA, XapaKTEPHBIC I TPYII OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XWMHYECKHE CBOMCTBA, XapakTEpHBIC I KaXKIOTO U3
KJIACCOB HEOPTraHUYECKUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOAUThL TMPUMEPHl PEAKIUNA, MOITBEPKIAOIIMX XUMHUUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUM U COJIEH;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMHUUECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB;

Yuawuiicsa nonyyum 603mModHcHoCmb HAYYUMBCAL:

* TPaMOTHO 00OpaIaThCs C BEIIECTBAMHU B MTOBCETHEBHOM KU3HU;

* OCO3HaBaTh  HEOOXOMAUMOCTh  COONIOACHHUS  TPaBUI  DKOJOTHYECKU
0€30MacHOr0 MOBEACHUS B OKPYIKAIOIIEH TPUPOTHOMN Cpejie;

* IOHUMaTh CMBICI M  HEOOXOJAMMOCTh  COOJIOJCHUS  MPEANUCAHUM,
npejyiaraéMbIX B MHCTPYKIMAX IO MCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM
XUMUH U JIP.;

* pa3BUBaTh KOMMYHHKATUBHYI0 KOMIIETEHTHOCTb, HCIIOJb3YySd CpPEACTBa
YCTHOM W THCHhMEHHOM KOMMYHHKAIMW Tpu paboTe ¢ TEeKCTaMH ydeOHUWKa W



JOTIOTHUTEIPHOW ~ JIUTEPATypOd,  CHOPABOYHBIMU  TaOJIUIAMHU,  TPOSBISATH
TOTOBHOCTh K YB@)XCHHIO WHOW TOYKH 3pEHHUS TPU OOCYXKICHUU PE3yIhTaTOB
BBITIOJTHEHHOH PabOTHI;

* OOBEKTUBHO OIIEHUBaTh HWH(POpPMAIIMI0O O BEIIECTBAX M XHUMHUYECKHUX
mporeccax, KPUTHYECKH OTHOCHUTHCA K  TICEBAOHAy4YHOUW uH(OpmaIuwy,
HEJI0OPOCOBECTHOM peKiiamMe, Kacaroulencs UCHO0JIb30BaHUSI PA3IMYHBIX BEIIECTB;

* OCO3HABAaTh 3HAYECHHE TEOPETUYECKUX 3HAHUM i1  IPAKTUYECKOU
JIeSITEIIbHOCTH YEJIOBEKA;

* ONMMCHIBATh HW3YUYCHHBIE OOBEKThI KaK CHUCTEMBI, IPUMEHSS JIOTUKY
CHCTEMHOI'0 aHAJIN3a;

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSX IMEPUOJMYECKOM  CHUCTEMBI
XUMHUUYECKUX DJIEMEHTOB JJIsi OOBSICHEHUS] U TPEIABUJICHUS CBOMCTB KOHKPETHBIX
BEIICCTB;

* pa3BUBaTh MH(OPMALMOHHYIO KOMIIETEHTHOCTb MOCPEICTBOM YIIIyOJICHUS
3HaHUU 00 WMCTOPUU CTAHOBJICHUS XMMHMUYECKOW HAyKH, €€ OCHOBHBIX MOHSTHUIA,
MIEPUOIMYECKOr0 3aKOHA KaK OJIHOTO U3 BaXHEUIIIMX 3aKOHOB IIPUPOJBI, @ TAKKE O
COBPEMEHHBIX JOCTHKCHUSAX HAYKH U TEXHUKH;

* COCTaBJISITh MOJIEKYJIAPHBIC U TIOJTHBIE MOHHBIC YPABHEHHUS 1O COKPAIIEHHBIM
MOHHBIM YPaBHEHUSIM;

* IPUBOAUTL TPUMEPHI  peakiui, MOATBEPXKIAIOUIUX  CYIIECTBOBAHUE
B3aMMOCBSI3M MEXTY OCHOBHBIMU KJIaCCaMU HEOPraHUYECKHUX BEIIECTB;

* MPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE MX COCTaBa U
CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIHTEIBHBIC WIIN
BOCCTAHOBHUTEJbHBIC CBONCTBA C Y4YE€TOM CTENEHEH OKMCIICHHUSI DJIEMEHTOB,
BXOJIAIIMX B €r0 COCTAaB;

* BBISIBJIATH CYIIECTBOBAHUE T'C€HETHUUYECKON B3aMMOCBSI3U MEXIY BEIIECTBAMU
B pSIy: IPOCTOE BEIIECTBO — OKCHUJ — TUIAPOKCUI — COJIb;

* HCIMOJB30BaTh MNPUOOPETEHHbIC 3HAHUS JUISI DKOJOTMYECKH TPaMOTHOTO
TOBEJICHUA B OKPYKaOIIEH Cpee;

* OPraHU30BBIBATh, MPOBOJUTH YUYEHHYECKHE MPOEKTHI IO HCCIIECIOBAHUIO
CBOMCTB BEIIECTB, UMCIOIIUX BaKHOE MPAKTUUECKOE 3HAUCHHE.



YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHME OBPA30OBATEJBHOI'O ITPOIECCA

Jluteparypa, ucnojib3yemasi yauresjaeM

- OCHOBHAs JIUTepaTypa:

1. Taopuensn O.C. IIporpamma kypca xumuum i1 8-11  kmaccoB
obmreoOpa3zoBaTenbHbIX yuapexaeHuii. — M.: Jlpoda;

2. T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus: 8 kiacc: ydeOHUK
Juisi o01eoOpaszoBaTenbHbiX yupexaeHuil. — M.: IlpocBemienne (B TOM yucie
S0V).

- IOMIOJIHUTEIbHAS JIUTEpATypa’

1. T'abpuensan O.C. U3yyaem xumuio B 8 KiI.: nuaakrudeckue marepuansl / O.C.
["abpuensn, T.B. Cmupnosa. — M.: bauk mitoc

2. XuMmus: 8 Kjacc: KOHTPOJbHbIE U MPOBEpoUHBbIE paboThl Kk ydeOHUKy O.C.
['aOpuensna «Xumusa. 8 kmacey / O.C. TI'aOpuensn, IL.H. bepeskun, A.A.
VYmakosa u ap. — M. : [poda;

3. Tabpuensu O.C., Bocko6oiitnukoBa H.I1., fmykoBa A.B. HactonbHas kHura
yuurtenss. Xumud. 8 Ki1.: Metogudeckoe nocooue. — M.: Jlpoda;

4. T'abpuensan O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii 3KCIIEpUMEHT B
nikose. 8 kinacc. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - oguH U3 Ty4ymmMx caliTOB PyCCKOS3BIYHOTO
XUMHYeCKoro VIHTepHeTa OpHEHTUPOBAHHBIA HA yUWTeNsl W  yUYCHHUKA,
npernoaaBaTesis U CTyACHTA.

JIuteparypa, pekoMeHayemasi A/l y4aluxcs

- OCHOBHas JIUTepaTypa
1. Ta6puensu O.C., OctpoymoB U.I'., Cnagko C.A. Xumus: 8 kiacc: yueOHUK
JUisl 001eo0pa3oBaTeNbHbIX yupexaenuid. — M.: IIpocBemienne (B TOM dYucCIe
20YV).

- IOTIOJIHUTENbHAS! TUTEpaTypa
1. Kypnan «Xumus B LIKOJIE»;
2. Anxumuk (http://www.alhimik.ru/) - ogun u3 ny4mmx caiiToB pycCKOS3BIYHOTO
XUMHueckoro VHTepHeTa OpHEHTUPOBAHHBIM HA y4YdTENsl MW yUYCHHUKA,
npernoaaBaTens U CTyACHTA.
3. Marepuasbl o0pazoBaTenbHOM miaTdopmbl mob-edu.ru.
4. DHUUKIONEIUYECKUN CIOBaph FOHOTO XUMHUKA.

Meaunapecypcsbi:
— CD «Heopranuueckasi XUMUsI», U3J1aTEILCTBO «Y UUTENIb



— CD «llIxona Kupunna u Medoaus», U3AaT€IbCTBO «Y UUTEIb)

— Xwumus. [Ipocsenienne «Heoprannueckas xumusi», 8 kinacc (Ha 2-X JUCKAX)

— Xumusa (8-11 xmacc). BupryansHast nabopatopusi (ydeOHOE 3JIEKTPOHHOE
W3aHUE)

NuTepHeT-pecypesbl:
http://www.mon.gov.ru MuHiCTEpCTBO 00pa30BaHus U HAYKH
http://www.fipi.ru TTopran ®UIIN — denepalibHbIi HHCTUTYT IEAarormYeCKUX

U3MEPEHUN

http://www.ege.edu.ru ITopran EI'D (nadopmanmronHon noanepxku EI'D)
http://www.probaege.edu.ru [Mopran Enunbii 3x3ameH

http://edu.ru/index.php ®eaepanbhsbiii mopran «Poccuiickoe oOpazoBaHue
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHblii  1IEHTP
TECTHPOBAHUS.

http://www.pedsovet.org Beepoccuiickuii MaTepret-Ilencoser.

MarepuajbHO-TeXHUYeCKas 0a3a
TexHuueckue cpeacTsa 00ydeHus:

K

. MyJIbTUMEIMIHBIN IPOEKTOP

. UHTepakTuBHAs JOCKa

. Hudposas nabopaTopust «Apxume

AW N =

Harnsinaele mocoous:
. [lepnoanyeckas cucrema xumudeckux 3neMeHToB /.M. Menneneena
. DIIEKTPOXUMHUYECKHUN psi/i HAPSHKEHUN METAIIIIOB
. TabGauiia pacTBOPUMOCTH COJICH, KUCIIOT, OCHOBaHUH.
. Tabnuiia UHIUKATOPOB
. Mogaenu atoMoB
. XUMUYECKHE PEaKTUBBI U MaTEPHUAIIbI.

~N N L W

. Xumudeckas jabopatopHas mocy/a, anmnapaTsl U MIPUOOPHI.
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llepeuenv nabopamoproco 060pyo0osanus, npu 8bINOIHEHUU NPAKMUYECKUX pabom
1O XUMUU 34 KYPC OCHOBHOU 00ujell WKObL.
1.1Ipuobopwvt u od60pyoosanue 011 npaKkmuueckoi padomel.
O6opynoBanue:
MHUKpPOJIa00paTopusi XUMUYECKas;
POOUPKH CTEKIISTHHBIE;
KOJIObI KOHUYECKUE;
CTaKaHbl CTEKJIsIHHBIE Ha 50 MIT;
MaJOYKU CTEKIISIHHBIE;
TpYyOKHU COEAMHUTEIbHBIE: CTEKIISTHHBIE, PE3UHOBBIC;
POOKH PE3UHOBBIE;
CIIUPTOBKH,
JEPKAIKH ISl IPOOUPOK;
HITaTUB JTA0OPATOPHHBIIA;
HITaTUB JIJIs1 TPOOUPOK;
BOPOHKA CTEKJISTHHAS;
GunbTp;
CIIUYKH;
acOecToBas CETKA,
JTYYUHKHU.
2.Peaxkmueul.
3.0pzanuueckue eeuwecmea.
4.TCO:
DnekrpoHHble Tocoous, CD-aucku mo remam:
-HEOpraHUYeCKas XUMHUS;
-OpraHuyeckas XuMus;
-001I1ass XUMHS;
- BUpTYyaJibHasI TabopaTopus.
B xoMmruiekT TeXHMUYECKMX U HH(POPMAIMOHHO-KOMMYHUKATUBHBIX CPEICTB
00y4YeHUs BXOJISIT: KOMITBIOTEP, MYJABTHMEINA MPOEKTOP, BbIX0 B IHTEpHET.

5. Hamypanovuvie 00veKkmaul

HarypanbHbie 0OBEKTHI, HUCIIONb3yeMble B OOyUYEHHU XUMHUH, BKIIOYAIOT B cels
KOJUIEKIIMM MHUHEPAJIOB M TOPHBIX TMOPOJA, METAIJIOB U CIUIABOB, MUHEPAJIbHBIX
yA0OpeHu, miacTMacc, KaydyKoB, BOJIOKOH U T. [I.



O3HakOMJICHHE y4alIuXcsi ¢ 00pa3laMH UCXOJHBIX BELIECTB, MOIYNPOAYKTOB H
TOTOBBIX M3/EJINUN TO3BOJIAET MOJIYYUTh HANIAAHOE MPENCTaBICHHE 00 ITHX
Marepuanax, UX BHEIIHEM BUJE, a TAK)KE O HEKOTOPBIX (PU3NUYECKUX CBOWCTBAX.

6.Mooenu
OObeKTaMH MOJICTUPOBAHUS B XHMHH SIBJISIOTCS aTOMBI, MOJICKYJIbI, KPUCTAJLIHI,
3aBOJICKHE aIllaparhl, a TAKKE MPOUCXOAIINE TTPOIECCHI.
B mnpenogaBaHuM XMMHMHU HCHOJIB3YIOTCS MOJEINW KPUCTAUIMYECKUX PEHIETOK
rpajguTa, TOBApPEHHOW COJM, HAOOpPHI MOJENEeH aTroOMOB [Jii COCTaBIICHUS
IaPOCTEP>KHEBBIX MOJIETICH MOJICKYJI.
7. Yueonvie nocoous na neuammnoii ocrnoese
B nporiecce 00ydeHUss XUMHHM UCIIONB3YIOTCS CJIEIYIONINE TaOIUIIBI TTOCTOSHHOTO
skcioHupoBanusi: «llepuogmueckas cucrteMa XuMHUecKux dneMeHToB JI.M.
MenneneeBa», «Tabmuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U  COJICH»,
«INEKTPOXUMHUYECKUNA PAN HANpsHKEHUM MeTaioBy, «KpyroBopoT BeEIIECTB B
IpUpPOIE» U JIp.
Jnst  opraHuzanMy  CaMOCTOSITEIbHOM  paloThl  OOydyaromIuxcsi Ha  ypokax
UCIIONB3YIOT Pa3HOOOpa3Hble JTUIAKTHUYECKHE MaTepHhalibl: OTHENIbHBIE padouune
JIUCTBl — WHCTPYKIIUU, KAPTOUKHU C 3aJaHUSIMHU PAa3HON CTENEHU TPYIHOCTH ISt
M3YUYCHUSI HOBOTO MaTepuralia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUMN yUaIUXCH.
Jlns obecnieueHust 6€301MacHOrO TpyJa B KaOMHETe XMMUN UMEETCS:
MIPOTUBOIIOXKAPHBI HHBEHTAPh
anTe4Ky ¢ HAbOPOM MEIMKaMEHTOB U TIEPEBA30YHBIX CPEJICTB;
WHCTPYKIIMIO TI0 TIpaBujiaM 0€30MacHOCTH TPy il 00y4aromuxcs
KYpHAJI pETUCTpaAllUd UHCTPYKTaXKa 1o MpaBuiaM O€30MacHOCTH Tpya.



KanengapHo-teMaTuyeckoe IjiaHMpoOBaHHUe
8 ki1acc (68 yacoB)

[ara

Ne HaszBanue pasjeina, TeMbl YPOKa Kou-8o
/o pasaena, yp 4acoB

IIpumeyanue

BBeneHnne B XUMHIO 6u

1 | BBogumlii wuHcTpykTtax no Tb mpu 1
pabotre B kaOuwHere xumuu. [Ipeamer
xuMuu. BemectBa M HMX CBOMCTBa.
XUMUYECKUN BIEMEHT U (POPMBI €ro
CYILIIECTBOBAHMSI.

2 | [IpeBpamenuss BemiectB. HekoTopsie 1
HMCTOPUYECKHUE CBEACHUS 1O XUMHUH.

3 | [lepuoguueckass cucTeMa XHMHYCCKHX 1
snementoB J[.Ml.MenneneeBa. 3Haku
XUMHYECKHX JJIEMEHTOB.

4 | XuMHuecKkue dbopMyIbI. 1
OtHOCuTEIBHAS aTOMHas u
MOJICKYJISIPHAST MACCHI.

MaccoBasi 10JIsSI 2JICMEHTA B BEIICCTBE

5 | Pacuersl mo xumuueckoil Qopmyie 1
BEIIIECTBA.

6 | Uucrpykrax no Th. 1
IIpakTHyeckasn padora Nel
«JlabopatopHoe  obopynoBaHue U
obpamenue ¢ HUM. HaOmronenue 3a
TOPSIIEN CBEUON.

ATOMBI XHMHYECKHX 3JIEMEHTOB 9y

7 | OCHOBHBIE CBElE€HUS O CTPOECHUU 1
atomoB. CocTraB  aTOMHBIX  f1ep:
IPOTOHBI, HEUTPOHBI.

8 | CtpoeHHE  DJCKTPOHHBIX  000JIOYEK 1

ATOMOB XUMHUYECKHUX 3J1eMeHTOB NoNe |-
20.

9 | Meranmnnueckue M HEMETaIIMYECKHUe 1
CBOICTBA AJIEMEHTOB U UX U3MEHEHUE B
NEPUOANYECKON Tabmuie.
[lepuoanueckass cucTteMa U CTPOECHHE
aToma

10 | MonHasa xumudeckas CBS3b. 1

11 | KoBasieHTHasi HemoJisipHas XUMHUYECKas 1
CBSI3b.

12 | KoBaseHTHast moOMsipHAsi XHUMHUYECKast 1
CBAA3b. DJIEKTPOOTpHLATENBHOCTE (D0).

13 | Merajutnueckas CBSI3b 1




14 | Cucremarmsanusa u 0000IIEHNE 3HAHNI 1
o TeMme «ATOMBI  XUMHMYECKHUX
3JIEMEHTOBY. IToaroroska K
KOHTPOJILHOH paboTe

15 | KourpoabHas padora Nel mo Teme 1
«ATOMBI XMMUYECKHUX IJIEMCHTOB)

IIpocTbie BemecTBa 64

16 | IlpocTeie BemecTBa-MeTaLIbI. 1

17 | IIpocteie BEIECTBa-HEMETAJLIEI. 1
Amiotponusi.

18 | KonnuectBo BEIIECTBA. Moitsb. 1
Momnspnas macca.

19 | MonsipHslii 00BbeM ra3oB. 1
20 | Pemenne 3amay C HCIIOJIB30BaHUEM 1
MOHATHH  «KOJIMYECTBO  BEIIECTBA,
«MOJISIpHAs Macca, «MOJISIPHBIN

00BbeM», «TTIOCTOSTHHASI ABOTaAPO»

21 | KonTpoabHasi padora Ne2 1o Teme 1
«IIpocteie BeniecTBa»

CoeqnHeHus] XMMHYECKHX 3JIEMEHTOB 14 g

22 | CreneHb OKHCJICHMUS. Hauano 1
HOMEHKJIATypbl OMHAPHBIX COCAMHEHUN

23- | Okcunsl 2

24

25- | OcuoBanust. CreneHb OKHCIEHHS U 2

26 | 3apsa MOHA B CPaBHEHHH

27- | Kucnotsr 2

28

29- | Comn 2

30

31 | Amopdusie U KPUCTAJITINYECKHE 1
BelecTBa. TWIBI  KPHUCTALUTHICCKUX
peIIeToK

32 | YUucteie BemectBa u cMecu. Cocras 1
cMeceld (MaccoBas M OOBEMHAas JIOJH
KOMITOHEHTOB B CMECH)

33- | Pemenue pacueTHBIX 3a/1a4 Ha CMECH 2
34

35 | KourpoasHas padora Ne 3 no teme 1
«CoeqnHEHNS XUMHUYECKHUX DJIEMEHTOBY
HN3menenns, npoucxoasinme ¢ 134
BelIeCTBAMMU

36 | Odusnueckue SABIECHHSI B XHMHH Kak 1

OCHOBaA pa3aciICHUs CMeceH.




37 |llpu3Haku W  yCIOBUA  TEUEHUSA 1
XUMHYECKHUX PEaKUi

38 | 3akOoH COXpaHEHHS MacChl BEIECTBA. 1
YpaBHEHHUS] XUMUYECKUX PEAKLIHIA.

39- | Pacdersl M0 XUMHYECKUM YPaBHCHHSIM 2

40

41 | Peakiuu pa3ioKeHUs. 1

42 | Peakimuun coenuuenus. [lonsitue o 1
[[ENOYKAX MpeBpalleHUN.

43 | Peakuu 3amenieHus. Psij akTUBHOCTH 1
METAJIJIOB

44 | Peakuuun  oOmeHa. VenoBus  ux 1
MPOTEKAHUS IO KOHIIA

45 | Tunbl  XWUMHYECKHX  pEaKIUid  Ha 1
npuMepe CBOWCTB BoAbl. IlonsaTue o
TUAPOJIN3E

46 | Unacrpykrax o Th. 1
IpakTnyeckas padora Ne2
«IIpu3HaKM XMMHYECKUX PEAKIUN U UX
KJIacCHU(UKAIUSY

47 | KourpoabHasa padora Ne 4 mo teme 1
«3meHenus, MPOUCXOSIINE c
BCI[CCTBAMI)

48 | Mucrpykraxk nmo Th IIpakTudeckas 1
padora Ne 3 «lIpuroroBnenue
pacTBopa caxapa ¢ 3aJJaHHOM MacCOBOM
JOJIEN»

Teopust 3J1eKTPOIUTHYECKOM 20
AUCCOLMALMY U CBOIiCTBA KJIACCOB
HEOPTraHUYEeCKUX COeTMHEeHN

49 | DiekTporUTHIECKas JIACCOIUAITHS. 1
OcHoBHbIe TIosToKeHusT TO]]

50- | Kucnortsl B cBete TO/l, knaccudukanus 3

52 | u cBoiicTBa

53- | OcHoBaHus B cBeTe T/, 3

55 | knmaccudukanus u CBOMCTBA

56- | Oxcumsr 2

57

58- | Comm B cere TDO/l, knaccudukanus u 3

60 | cBoiicTBa

61- | OKuCIUTETHEHO-BOCCTAHOBUTEIBHBIE 2

62 | peakium.

63 | Uucrpykraxk no Th Ilpakrunueckas 1
padora Ne 4 mno Tteme: «CBoiicTBa
DJIEKTPOJIUTORY

64 | [loaroroBka K KOHTPOJBHOH paboTe Mo 1

teme «Teopus AJIEKTPOIUTHUECKON
JUCCOLIMAIIMY U CBOMCTBA

KJIacCOB HEOPraHUYECKUX
COCJIMHEHMI




65

KonTpoabHass paGora NeS no teme

«Teopus IEKTPOIUTUYECKON
qucconnanuu.  CBolcTBa  pacTBOPOB
JJIEKTPOJIUTOB pa3HbIX KJIaCCOB

HCOPTaHNYCCKUX CO@ﬂHHCHHﬁ))

66

IToHATHE O T€HETHYECKOMN CBSI3U MEXKIY
KJIaccaMH HEOpPraHUYECKUX
COEIMHEHUN

67

HNucrpykrax no Th

IIpakTnyeckas padora Ne 7.
«IKCEepUMEHTAIIbHOE PEIICHHE 3aa4
o TO»

68

HTorosoe 3aHATHE 11O KypCy 8 Kilacca
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