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1. MosicHUuTENBLHAN 3ANTHCKA
. A COQOTBECTCTBHH  C
PaGouas mporpamma kypca Xumum Uit OCHOBHOI nkosbl  paspaborana B €O
OB . B neit takxe
DeepanbHbIM rOCyIapCTBEHHbIM 0Opa3oBaTe/IbHLIM CTam@aproM 00Iero obpaszoBaHmnsi
) ‘ : . spealibHbIX
YUHTBIBAIOTCS OCHOBHBIC MleH M noiookenus [Iporpammbl passutust u (popMupoBaHus yHABEPCAID

Y4EOHBIX eHCTBHIt st OCHOBHOTO 0611Er0 o0paszoBaHusi.

B cootseterBum ¢ atuMU 10kyMenTaMu 0Byualomecs J0KHEI oBaeTh IPUEMAMH, CBA3AHHBIMH
C ONPEENCHUEM MOHATHI: OrPAHUYMBATE MX, ONUCHIBATH, XAPAKTEPH3OBATH U CPABHUBATD. Tak kak xuMus
— HaykKa dKCrepuMeHTaNbHas, o0yyaroluecs A0/DKHBI OBNAIeTh TAKMMH MO3HABATEIbHBIMH y4eOHBIMH
HEHCTBUAMH, KaK IKCTIEPUMEHT, HaOo/IeHne, H3MepPEHHe, ONUCaHKe, MOJIeIMpOBAHHE, THITOTE3a, BBIBO/L.
B npouecce usyuenns xypca y o6yuaromuxcs POA0IKAIOT (HOPMHUPOBATECS YMEHMSI CTAaBUTh BOIPOCE,
OOBSICHATD, KJIaCCUQUUMPOBATh, CPaBHUBATh, ONPEAEIATH UCTOUHUKH uHpopmanuy, IMojaydarb H
aHAIM3NPOBATL €€, TOTOBUTH WH(OPMALMOHHBIA NPOAYKT, MPE3eHTOBATH €ro M BECTH AMCKYCCHIO.
CrnenoparensHo, AeATETBHOCTHBIN MOAXO/ B U3YYCHUN XMMHU CIOCOOCTBYIOT JOCTHIKEHUIO TMYHOCTHBIX,
NPEAMETHBIX W METaNPEAMETHBIX 00pa3oBaTeIbHbIX PE3YIbTATOB.
B ocHOBY Kypca nosoxeHs! cleaytomme uien:
® MaTepHalbHOE EINHCTBO M B3aUMOCBA3b O0BEKTOB U SBJICHUM MPUPOJIBY;
B Bez[ymém pOJIb TEOPETHYECKUX 3HAHWH N OOBSACHEHWS W NPOTHO3UPOBAHHMS XMMHYECKHX
SIBJIEHUH, OLIEHKH UX MPaKTHYECKOH 3HAYMMOCTH;
®  B3aMMOCBSI3b KAYE€CTBEHHOM 1 KOJMYECTBEHHOH CTOPOH XUMUYECKUX OOBEKTOB MAaTEPHATBHOTO
MHDA;
® pa3BUTHE XMMHYECKOH HAYKH M TNPOM3BOACTBO XMMMYECKMX BEINECTB W MATEPHAJIOB IS
yIOBJIETBOPEHHsI HACYLIHBIX MOTPEOHOCTEH HenoBeKa M OOlecTBa, pemeHus riobanbHBIX
po61eM COBPEMEHHOCTH;
® TreHEeTHYecKas CBA3b MEXY BEIICCTBAMH.
OTH HJIed PeIH3YIOTCS B KypCce XUMHUH OCHOBHOM HIKOJIBI Iy TEM JOCTHIKEHUS CIIEAYIOMMX MesIe:
* Qopmuposanue y yJaluuxcs XHMHYECKOH KapTHHBI MHPA, KaK OPraHUYeCKO# 9acTH ero [eNOCTHOM

€CTeCTBEHHO-Hay4HOH KapTUHBEIL.
o Pazeumue TIO3HABATEIBHBIX HHTEPECOB, HMHTEIUIEKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH

)%} M eé BKJIaJa B COBPEMEHHBIM Hay4HO-
AL yqamﬂxca B Mpollecce W3YYeHHMs MMM XMMHUYECKOH HayKH an p y
Kuit nporpecc; GopMUpOBaHHE BaKHEHIIMX JIOTHYECKHUX ONEpaliii MBIIIICHHS (aHAIM3, CHHTES,
»
e, KOHKpETH3alKs, CPABHEHHE U JIp.) B TPOLECCE TIO3HAHUS CHCTEMbI BAXHEHIINX MOHATHH,
s o] ] -

cocTaBe, CTPOGHMHM M  CBOMCTBAX  XHMHYECKHX  BEIICCTB.




* Bocnumanue yOeXIEHHOCTH B TOM, UTO [IPUMEHEHUE MONYYCHHBIX 3HAHUNA U YMEHUH 110 XUMHH
ABJAETCS OOBEKTHBHOM HEOOXOAUMOCTBIO JUTst Oe30macHoi paboThl ¢ BEECTBaMH 1 MaTepuanamu B ObiTy
U Ha POMU3BOJICTBE.

* [Ipoexmuposanue u peanrusayus BHITYCKHUKAMH OCHOBHOH LIKOJIBI JMYHOM obpazoBartebHOM

TPaeKTOpHH: BEIOOP Npoduis obyuenus B crapiueil mkoe win npodheccHoHaIbHOro 06pa3oBaTeNLHOro

YUPEXIEHHUSI.
* Ognaodenue Ko4eGviMU KoMnemenyusimu: y4eOHO-IT03HABATENIbHBIMY, HH()OPMAIIMOHHBIMH,
IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATUBHBIMHU.

Jnst focTHKEHMs 3THX Lieneil B Kypce XMMHMHM Ha CTYNEHH OCHOBHOTO 00iero o6pa3oBaHMsl pemialoTcs
CIENYIOLHE 3aAa9M:
*  (QOopMHpYIOTCS 3HaHHS OCHOB XMMHYECKOH HAyKM — OCHOBHBIX ()aKTOB, MOHATHH, XMMHUECKHX
3aKOHOB H TEOPHUH, BHIPAXKEHHBIX MOCPEICTBOM XUMMUECKOTO SI3bIKA;
*  pa3sBUBAIOTCA YMeHMs HaOmomath ¥ OOBACHIIOT XUMMUYECKHE SBIICHMS, INPOUCXOAAIIME B
npHupoJie, 1TabopaTOPHBIX YCIOBUAX, B OBITY M Ha IPOU3BOJCTBE;
*  npuOOpeTaIoTCs CreNUalbHbIE YMEHHsl U HaBbIKK 10 6e3011acCHOMY OOpalIEHHIO ¢ XUMUYECKUMH
BEIIECTBAMMU, MaTepHallaMi M NPOLIECCaMH;
»  (opMHUpyeTCs ryMaHWCTHYECKOE OTHOLIEHME K XMMHY KaK MPOM3BOJMTENILHOM cuile 001ecTsa, ¢
IIOMOIIBIO KOTOPO# pelaroTes riodanbHble MpodiieMbl Y€JI0BEUECTRA,;
e  OCYIIECTBIAETCS HHTErPaLMs XMMUIECKOH KapTHHBEI MMPa B €IMHYIO HAYYHYIO KAPTHHY.
PaGouas mnporpamma peanusyercs Ha ocHoBe YMK coszgaHHOro moa  pyKOBOACTBOM
['a6puensuaO.C.
1. Tabpuensn O. C. Xumus. 8 knacc : y4yeOHHK s obmeobpasoBarenbHbIX opranusauuii / 0. C.
[a6puensn, W. I'. Octpoymos, C. A. Cnaakos. — M.: TIpocselienwe, 2021
2. Tabpuensn O. C. Xumus. 9 xmacc : yueOHuK Juist 00meobpasoBarenbHbIx opranusanui / 0. C.
I'a6puensy, 1. I'. OctpoymoB, C. A. Cnanxo. — M.: [IpocBewmenue, 2021
VueGHUKH cooTBeTcTByloT (dezepansHOMYy TIOCYJapCTBEHHOMY —00pa3oBaTelIbHOMY
cranzapty. PexoMenoBaHsl MUHMCTEPCTBOM NIPOCBCIICHHS Poccuiickoit @eneparu.
IIporpamma pa3paboTaHa B COOTBETCTBUH C y4yeOuemM anoM MKOV JIsxinckoit COII nns
OBHSI OCHOBHOTO 061ero o6paszoBaHusi C HCIIOJIB30BAHUEM COBPEMEHHOTO obopy1oBaHHUs

ypP
HAy4HOH M TexHoJOorH4ecKoii HanpasneHHoctd «Touka pocra». Ha Gase

[IeHTpa €CTECTBEHHO-
nentpa «Touka poctay 00ecredHBaeTCs peali3alii 00pa3oBaTENIbHBIX MPOrPaMM €CTECTBEHHO-

CKO#l HAMPaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHY C TpeboBaHUSIMU

Hay4YHO! M TEXHOJIOTHYE
e 06pa3oBaHus U C y4ETOM pexoMeHanuii PenepanbHoro oneparopa

3aKOHOJIaTENbCTBA B chep
yae6GHoro npeamera «XuMus.




2.06mas xapaKTepucTHKa y4eOHOro npeamera
B cooTBeTCTBHH ¢ (heepaibHBIM roCyAapCTBEHHBIM 00pa30BaTeIbHbIM CTAHIAPTOM OCHOBHOIO 06Iierq

00pa3oBaHHs ydaluecsi JOJDKHBI OBJAJeTh TAKHMH I103HABATENbHbIMHM YYEOHBIMHU JICHCTBUAMM, Kak
yMmenue ¢opmyupoBarh npobieMy H rMnortesy, CTaBHTh LEMH H 3alaud, CTPOMTD IIaHbI JIOCTHKEHM
uenedl M pelleHHs NOCTaBIEHHBIX 3a/iay, MPOBOANTH IKCIIEPUMEHT M Ha €ro OCHOBE JIe/IaTh BBIBOJIBI 1

YMO3aKIOYEHH, TIPEICTaBIIAThL UX U OTCTaHBaTh CBOIO TOYKY 3pEHHA. Kpome 9TOro, y4dalnuecs J0JAKHEI

OBJIALCTE NpHEMaMH, CBA3aHHBIMH C ONpEJIESIeHHEM TOHATHIL: OrpaHHYMBATH MX, OIMCHIBATE,

XapaKTCpH30BaTh M cpaBHUBATh. CiIe[0BATENBHO, PY M3yYEHHH XUMHH B OCHOBHOM INKOJIE yyalihecs
AOMKHBL OBJIAZIETE YYEOHBIMM NIEHCTBUAMM, MO3BOJSIOMIMMHE MM JOCTHYb JIHYHOCTHBIX, [PEAMETHBIX
METaNpeAMETHBIX 00pa30BaTebHBIX Pe3yIbTATOB.

Ilpennaraemas nporpamma no xumum PacKpbIBaeT BKJaJ y4yeOHOTO mpeaMera B JOCTHIKEHHE Liefeid
OCHOBHOT0 0611110 06pa3oBaHus ¥ OnpeeNseT BaKHeHmIe coZiepKaTe/IbHbIE TMHUH IpeaMeTa:

* BCUIECTBOY — 3HAHHUE O COCTABE M CTPOEHHH BELLECTB, X CBOHCTBAX H GHOJIOIHYECKOM 3HAYECHHUH;

* (XMMMYECKast peakLus» — 3HaHHE O NPEBPAIICHHUAX OJHUX BEIIECTB B ApYTHE, YCIOBUIX MPOTEKAHUS

TaKUX MPEBPALICHHI 1 COCOGaX ypaBeHHs PeaKLHAMY;
* (IIPHMEHEHHE BELIECTB» — 3HAHHE M ONBIT GE30MACHOIO ofpailleHHs ¢ BelecTBaMHU, MaTepuaiaMi u

TIpoueccamu, He0OXOAMMBIMY B GBITY M Ha NPOHU3BO/ICTBE;
* (SI3BIK XMMHUHM) — ONEPHPOBAHHE CHCTEMON BaXHEHINMX XUMHUECKHX NOHATHH, 3HAaHUE XMUMHYECKOM

HOMCHKIIATYpBI, a TakXe BIAJEHUE XHMHYECKOH CHMBOJIHKOMN (XMMHYeCKUMH  (OpMyIaMH W
YPaBHEHHSIMH).

3. Mecro yue6noro npeamera B yue6Hom niane
XHUMUsI B OCHOBHOI LIKOJTe usyqaercs 8 u 9 xnaccax. Obuiee ynCIO YueBGHBIX YacoB 3a 2 roga obygenus
cocrasiser 138,13 nux 70 (2 4 B Hegemo) B 8 kiacce, 684 (2 yaca B Henemo) B 9 kiacce.
Ilpeanaraemsrii Kypc XOTst U HOCUT OOLUEKYIBTYDPHBII XapakTep | HE CTABHUT 3ana4y npodeccroHanbHOM
NOATrOTOBKH OOYHAOIIUXCA, TEM HE MEHEE [TO3BOJISET UM OMpEeNeIUTECS C BEIDOPOM Npodmiis o6yueHus B

CTapIiei IIKoJe.

3HauuTEILHOE MECTO B COIEPXKaHHH Kypca OTBOAMTCS XUMHYECKOMY SKCIIEPHUMEHTY. On OTKpBIBACT
BO3MOXHOCTE d)OpM HPOBATh Yy y4alllUXCs CeliMalbHbIE IPEIMETHEIE YMECHHUSA:

=i paﬁora'rb C BCILIECTBAMH,

BBINOJIHATE IPOCTHIE XHMHYECKHE OTbITHI;
Y4HT LIKOJIEHUKOB GE301aCHOMY H 9KOJIOrHYECKH IPAMOTHOMY OGPAIIEHHUIO C BElECTBAMH B OrITy

_3 -ﬁ._rﬂé_}- IPOH3BOJICTBE.

IMMOI ITPEyCMOTPEHO MPOBEACHHUE:




?. LleHHOCTHBIE OpHEHTHPLI Conepkanns yuebHoro npeamera «Xumusy
YuebHnblii npeamer «XHUMHUSY, B COCPIKAHMHM KOTOPOTO 1aBHBLIMK KOMITOHCHTAMH ABIsIIOTC ) g
3HaHHS M HAYYHBIE METOIbI MO3HAHMS, MO3BOJISIET npodyxiaTh y yyammxcs 3M{Jummw1blﬂ)-?{iiﬁiﬁfue
OTHOILICHHE K W3y4yaeMOMy matepuany. B pesyibrare yueOHol JesrebHoCTH CO3JIAIOTCH YCII0BUS T;:
(opmupoBaHus cHCTEMBI LiEHHOCTE. Hosnasarenbhas  (yniims yuebnoro npeamera s
3aK/IOYACTCS B CIIOCODHOCTH €ro COMEPIKAHMS PAIBHBATL LCHHOCTHbC KauecTsa y yyaumxcs.

« X uMusy

Ilosnasamensusie yennocmu: ommowenue x xummuee M 3H: 4 : ,_
KyJIbTYphI 4Y€ll0BEKa Hapsay ¢ Jpyrumu BCTeC’l‘BCHHt)I]-li:‘y[i:::,lN::AM’IEI::ITH;::' (:}MHOT)'X . -KOM”OHcH]OB
MHDPY BEIICCTB U NPOUCXOJSLINX C HUMH SIBICHHMIA: N103HABATE) — ‘rffPYd<dl()leLMy_ e KavK

) TIO: bHOM JIEATCIILHOCTH (KaK TEOpPETHYE- CKOIA,
TaK Huakcnepnmemanbuoi&) KaK HCTOYHMKY 3HAHMH; nonumanue: OOBLEKTUBHOCTH U JOCTOBEPHOCTH
SHAaHHH O BELIECTBAX W MPOMCXOAALIMX ¢ HUMH SBJICHUSX, CIOKHOCTH U OECKOHEYHOCTH rpolecca
N03HaHKs (Ha IPUMeEPe UCTOPHH XUMHUYECKHX OTKPBITHH ); ICHCTBHSI 3aKOHOB MPUPOIbI U HEOOXOAMMOCTH
HX yd€Ta BO BCeX cdepax AesTeNbHOCTH YCJIOBEKA; 3HAYCHHS XMMMYECKMX 3HAHMU JUIA pelieHus
rnobalbHBIX NpobneM uenoBeuecTBa (oHepreTHYECKOH, ChIPbEBOI, MPOJIOBOILCTBEHHOMH, 3/10POBLS W
AOJIFONIETHUS YEJIOBEKA, TEXHOJIOTHYECKHUX aBapui, ri100ajbHOM 3KOIOTUM U Jp.).
Hennocmu mpyoa u 6vima: orsomenue TPYZOBOM IEATENBHOCTH KaK €CTeCTBEHHOM (DU3MYECKOH U
HHTCIEKTYAJIbHOW noTpeOHOCTH, TPYAY Kak TBOPYECKON NEATEIBHOCTH, MO3BOJAIOMEH MNPUMEHSTH
SHaHHs Ha MPaKTHKE; COXPaHEHHE H NOIEPXKaHHE COOCTBEHHOrO 3/10POBbS U 3I0POBbS OKPYKAKOLIUX, B
TOM HHC/IC OpraHu3alus NMUTAHUS C YYETOM COCTABA M DHEPreTMUeCKOM HEHHOCTH MULIM; CobIIoIeH e
MpaBui 0€30IaCHOr0 HMCIONL30BAHUS BEILECTB (JIEKapCTBEHHBIX MPENapaToB, CPEACTB OBITOBOH XUMMH,
NECTHIHMAOB, roprOYe-CMa3ouHbIX MaTEPHAIOB M Jp.) B IOBCEHEBHON >KHU3HU, OCO3HAHUE JOCTHIKEHMS
JIUYHOIO ycrniexa B TPYIOBOH AEATENbHOCTH 3a CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBHMH C
COLIMAJIBHBIMU CTaH/IapTaMHi ¥ MOCJEAYIOUMM COIMAIBHBIM OJOOpEHHEM JOCTHIKEHMH HAYKH XMMHH M
XAMHYECKOro MPOMU3BOCTBA ISl Pa3BUTHS COBPEMEHHOIO OOIIECTBA.
Hpaecmeennvie yennocmu: ommuowenue x cebe (0co3HaHne COOCTBEHHOIO JOCTOMHCTBA, 4yBCTBO
OOIIECTBEHHOTO J0JIra, IMCUMIIIMHUPOBAHHOCTb, Y€CTHOCTh M IIPABJMBOCTH, MPOCTOTA U CKPOMHOCTD,
HETEPIHUMOCTh K HECHPaBEMJIMBOCTH, IPHU3HAHWE HEOOXOMMMOCTH CaMOCOBEpPLIEHCTBOBAHHA), IPYTHM
mogsM  (FyMaHu3M, B3aMMHOE YBaXX€HHE MEXIYy JIIOABMH, TOBapHINECKas B3aUMOIIOMOINb M
TpeOOoBaTENbHOCTh, KOJUIEKTHBHM3M, 3a00Ta O JApYrux JIOSX), NpHpone (OGepexHOoe OTHOMIEHHE K ee
GoraTcTBY, HETEPIIMMOCTh K HAPYIIEHUSIM 3KOJIOTMYECKAX HOPM U TPeOOBAaHUMH, SIKOTOTHYECKH TPAMOTHOE
OTHOLIEHHE K COXPAHEHMIO TMApocdephl, aTMOChepsl, MOYBbl, 6GMOChEpH, YeIOBEUECKOrO OpraHu3Ma;
OLIEHKA JIEUCTBHS BOIMPEKU 3aKOHAM NPHUPOJBI, IIPHBOIALIErO K BOSHUKHOBEHHIO INIOOATBHEIX MPoGiem);
noHuMaHue HEOOXOMUMOCTH YBA)KHUTEIBHOIO OTHOIIEHHMS K [OCTH)XEHUSIM OTEYECTBEHHON Haykw,
HCCIIENOBATEBCKOM IEITENFHOCTH POCCUHCKHUX YYEHBIX-XHMHUKOB (IIaTPHOTHYECKHE UyBCTBA).
Kommyrnuxamugnsie yeHHocmu: omHouleHue K HOPMaM s3bIKa (ECTECTBCHHOTO M XHMHYECKOro) B
Pa3TMYHBIX HCTOYHUKAX HHopManuu (uteparypa, CMU, VHTepHeT u 1p.); nonumanue neobxooumocmu:
IPUHSATAS Pa3IHYHBIX CPEACTB W MPHEMOB KOMMYHMKAIHH; IOJTY4CHHS uHbOpMalMK U3 pa3IuYHBIX
HCTOYHHUKOB; apryMEHTUPOBAHHOM, KPMTHYECKOW OLCHKH uH(OpMaIyK, TOMYYCHHOH W3 pPa3jInYHBIX
HCTOYHHUKOB; COOOILEHH TOYHOM U JOCTOBEpHON MHpOpMALMHU; ACHOCTH, NOCTYIHOCTH, JOTHYHOCTH B
3aBHCHMOCTH OT LEJTH, TIOJHOTBI HJIH KPATKOCTH H3JI0XKEHHS HHYOpPMAIIMH; CTPEMIICHHS NOHATh  CMBIC
00palIeHHO} K YeNoBeKy peuH (YCTHOM M MHCHMEHHOM); BEACHHUS UANora [Uis BhIABICHAS PasHBIX TOYEK
3pEHUs Ha paccMaTpUBaeMyr0 HH(OpMaluIO; BHIPaXEHHS JUYHBIX ONCHOK H CYXKJICHHUH; HPUHATHSL

BBIBOJIa, KOTOPBIH (POPMHpYeTCst B Tipoliecce KOMMYHHKAIHH.




3cmemm¢ecxue HeHHOCMU: NO3uUmusHoe ‘JyGC.’??ﬁB.’Hw‘O-J(BHH(J(,'FHH(JG omuouienue: K OprH{ammeMy Mupy

(kpacoTa, COBEpPLIEHCTBO U rapMOHHSI OKpYXkatowel npupoisl 1 KocMoca B HEJIOM); TIpUpo/IHOMY MHUpY
BEUIECTB H HUX npeapamenuﬁ HE TOJIBKO C TOYKH 3peHusn !'I{)'I'I)C{-)H'I'CJIFL d KaK K HC'I'O‘-H[HK)" []p(;‘,]{pac].{()ro

rapMOHHYHOTO, KpaCHBOTIO0, Hf))'l'—lldHﬂlOl[lE!l‘OCH '{EIK()I-]UMC['}Il('lC'I'S{M. l'I[)OIl()[)IlHOI{aJIl;HOI'O (H«'i leHMep(;
B3aUMOCBA3H CTPOCHHA H CBOMCTB aTOMOB H BL‘I[[CC’I‘B); BLITIOJTHEHU IO y‘lCGHI;IX 3a/la4 Kak K ”PO[IGCC}/,
AOCTABJIAIOLIEMY 3CTETHYECKOE YHAOBOJILCTBHE (KpacuBoe, u3sinHoe PCIICHHUE MIIM JlOKasa- TEIbCTRO,
[IpOCTOTA, B OCHOBE KOTOPOH JIOKHMT rapMOHMsi); nonumanue Heobxooumocmu M300pakeHus UcTUHbI,
Hay4HbIX 3HAHWH B YYBCTBEHHOH (opme (Hanpumep, B npousBeseHuUsX HMCKYCCTBA, MOCBALIEHHBIX
Hay4YHBIM OTKPBITHSIM, YYEHBLIM, BELLIECTBAM U HX NpeBpaleHMsim).

S. JIu4HOCTHBIE, METaNPeAMETHDIE H NpeAMeTHbIE Pe3y/iIbTaThl OCBOCHUS Kypca

XHMHH

ITo 3aBepuenuio kypca xumuu Ha sTare 0CHOBHOTO 06IIEro 00pa30BaHMs BBITYCKHUKH OCHOBHOM
IIIKOJIBI IOKHBI OBJIAZIETh CIEAYIOLIUMHU Pe3y IbTaTaMH:

JInuHOCTHBIE pe3yabTaThI:
1) ocosuanue coeit sTHHUYeckoit NPUHAIUIEXHOCTH, 3HAaHWE HCTOPHMH XMMHMHM U BKJIAJa POCCHHCKON

XUMHMYECKON HAyKH B MHPOBYIO XMMHIO;
2) ¢opmuposanue OTBETCTBEHHOr0 OTHOMIEHMS K MO3HAHMUIO XMMMH; TOTOBHOCTH M CIIOCOOHOCTH

yHallMXCs K CaMOpa3sBMTHIO M caMOOOpa30BaHHMIO Ha OCHOBE M3YYEHHbIX (aKTOB, 3aKOHOB M TEOPHil
XHMHH; OCO3HAHHOTO BBIOOpA M NOCTPOEHHE MHIANBH/YAIbHOM 06pa3oBaTeIbHOM TPaeKTOPHH;
3) ¢opmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KAPTHHBI MHpPA, HEOTHEMIIEMON YaCTBIO KOTOpO#

SIBJIIETCS XUMHUYECKasi KapTHHA MUPa,
4) oenadenue COBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIIAM YPOBHIO Pa3BHTHS HAYKHM M OOIIECTBEHHOM

IPAKTHUKH, B TOM 9HCIIE U XUMHYECKHM;
5) oceoenue COUMANBHBIX HOPM, NpaBUI TOBEACHHUS, poeil M (HOPM CONMANBHON XKU3HH B COLUYME,

opupoac H YACTHOM JXH3HM Ha OCHOBE 3JKOJIOTMYECKOH KyJIbTYPBI H Oe3omacHoro o6pam;eunﬂ v

BEIIECTBAMH M MaTepHalaMHu;
6) ¢opmuposarue KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHHKAMM M B3POCIBIMH B

npouecce 00pa3oBaTebHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEI0BATENECKOH, TBOPYECKOM U APYTHUX

BHIOB IEATEIBHOCTH, CBA3aHHBIX C XHMHUEN.

MeranpeaveTHbie pe3yabTaThl:
1) onpedenenue ueneii coOGCTBEHHOT0 00YYEHHUS, IOCTAHOBKA U OpMyIHpoBanue 1is ce6s HOBBIX 3a/1ad;

2) nranuposanue TyTeil TOCTHKEHHS KEaEMOTO pe3yNbTaTa 00y4eHH s XMMUH KaK TEOPETHIECKOTO, TaK
U 9KCIIEPUMEHTAIBHOTO XapaKTepa, n
3) coomuecenue CBOMX HEHUCTBHI C INIAHAPYEMBIMM PE3YIIBTATAMM, OCYyecmeieHue KOHTPOILI CBOCH
JIESTENBHOCTH B TMPOLIECCE JOCTIKECHHUS PE3yIbTaTa, onpedenenye criocoboB ACHCTBHN NPH BBINOTHEHUM
YPHBIX ¥ IPAaKTHYECKUX PaGoT B COOTBETCTBHH C IPABHJIAMHI TEXHHKH O€3011aCHOCTH;

eQenenyue VCTOUHHKOB XHMHUECKOM MHQOpMAluMM, IONydYeHHe M aHanm3 ef, CO3/laHue

_ . ¥
3gHUe OCHOBHBIX HHTEJUIEKTYyaIbHBIX OIlepalldii: aHamu3a Hu CHHTE34, cpaBHcm;
. 0000menns M KOHKDETH3AllWH, 6bifeieHue TPAIAHHO-CIIEACTBEHHBIX CBACH H



D eIYKTHBHOTO M Q
nocmpoerue JIOTHYECKOTO pacCyKIeHHs H yMO3aKJ/II0YCHUA (MHIYKTUBHOTO, A ay 10 D)

AHAJIOTHH) Ha MaTepHAaJIe €CTECTBEHHO-HAYYHOTO COEPHKAHH;

6) ymenue cO3/1aBaTh, MPUMEHSTH M NPe0OPA3OBBIBATH 3HAKU U CHMBOILI
Y4€OHBIX M NO3HABATENbHBIX 327124,

7) ¢popmuposanue v pazeumue 3x0NOrMHECKOTO MBIILIEHH,
KOMMYHHKaTHBHOH, CONMaNbHOM NpakTHKe 1 NPOQECCHOHAILHON OpUCHTALIAH,

8) eenepupoeanue uneit u onpenenenue cpeacTs, HEOGXOAUMBIX LIS HX PEAIH3ALIH.

. MOJIEJIH H cXeMbl JUIA PEHICHUs

yMEHHE IIpUMEHATDH ero B [MO3HaBATENLHOMA,

Ilpeamernebie pesyabrarTe:

1) ymenue 0603nayaTs XUMHYECKHe 37IEMEHTBI, Ha3bIBaTh MX U XapakTepu30BaTh Ha OCHOBE MOJIOK
nepuoauieckoii cucreme 1. M. Menneneesa;

2) G‘-”OPMyﬂupoeanue M3YUEHHBIX TOHATHIA: BEINECTBO, XMMHUECKUH JIEeMEHT, aToM,
KaTHOH, aHHOH, MPOCTOE U CJIOKHOE BELIECTBO, XMMUUECKas peakis, BU/ibl XHMH4YCCKHX peakiui 1 T. I1.;
3) onpedenenue o hopmynam cocraBa HeOPraHWUECKHX W OPraHMYECKHMX BELECTB, BAJEHTHOCTH aTOMOB
XAMHYECKUX DJNIEMEHTOB HJIM CTENEHH UX OKUCIICHHS,

4) nonumanue viadopmanun, KOTOPYIO HECYT XUMHMUYECKHE 3HaKH, GOpPMYIIbI H YPaBHEHU,

5) ymenue knaccupuyuposams TpOCThie (METANIBI, HEMETALNbl, O1ArOpOIHbIE TA3bl) M CIOKHBIC
(OvnapHble coequHEHHs, B TOM 4YHCIe M OKCH/IBI, @ TAKXKe TMAPOKCHABI — KHCIOTBI, OCHOBaHHS,
aM(pOTEpHBIE 'HIPOKCH LI — M COJIM) BEIECTBA;

6) dopmynupoeanue nepuONMUECKOro 3aKOHa, 00bsACHeHUe CTPYKTYpbl ¥ MH(GOPMALMK, KOTOPYIO HECET
Iepuoauyeckas cucreMa xumuuyeckux odnemedtoB JI. WM. MenneneeBa, packpeimue 3HAYCHUSA
NIEPHOANYECKOT0 3aKOHA;

7) ymenue xapaxmepu3o6ams CTPOSHUE BELIECTBA — BH/IbI XUMUYECKHUX CBA3CH M THIIBI KPUCTATIIMYECKUX

CHHUA B

MoOJIeKyJia, WOH,

PELETOK;

8) onucanue cTpoeHMs ATOMOB XMMHYECKHX O3JIEMEHTOB C MOpPSAKOBBIMM Homepamu 1—20 u 26,
omobpaxcenue UX ¢ TOMOILBIO CXEM;

9) cocmasnenue GOpMyN OKCHIOB XMMHUECKHUX JIEMEHTOB ¥ COOTBETCTBYIOMIMX UM IMIPOKCHIOB;

10) manucanue CTPyKTYpHBIX (HOPMYJT MONEKYJISPHBIX COCIMHEHHH H (bOpPMYJIBHBIX €IMHHUL] MOHHBIX
COEIMHEHHUH MO BAJIEHTHOCTH, CTENEHN OKUCIICHHUS WU 3apsily MOHOB;

11) ymenue gpopmyauposan OCHOBHBIE 3aKOHBI XMMHH: TIOCTOSHCTBA COCTAaBA BEIIECTB MONEKYISPHOTO

CTPOEHHs, COXPAHEHHs MacChl BEWIECTB, 3aKOH ABOTa/po;
12) ymenue opmynupoéams OCHOBHBIE IONOXKCHUS ATOMHO-MOJNEKYJISPHOTO YYCHWS W TEODHH

5JIEKTPOJIUTHIECKOH TUCCOLHALIMM;
13) onpedenenue TPA3HAKOB, YCIOBHH NPOTEKAHNS ¥ IIPEKPAIICHHS XUMHUYCCKHX peaxiuit;

14) cocmasnenue MONEKYISAPHBIX ypaBHEHHHl XWMHYECKMX pEaKUMd, TNOATBEPKIAOMHUX obmue
. XMMHYECKHE CBOMCTBA OCHOBHBIX KIIACcCOB HEOPTaHWYECKUX BEIIECTB M OTPAXKAIOIMX CBA3M MEXKIY

..KJI&CC&MH COC}IH}ICHHH




20) obvacuenue BIHAHUS PA3THYHBIX (hakTOpPOB HA CKOPOCTH XHUMHYECKHX peakumit;
21) ymenue xapaxmepuzoeame [IOJIOKCHUE METANIOB M HEMETa/lIOB B TICPHOIMYECKON CcHeTeme

JIEMCHTOB, CTPOCHHE HX aTOMOB H KPHCTAIIOB, obmue pusnyeckue n XHMHYECKHE CBOMCTRA:
t ]
22) obvsacuenue MHOTO00pasHsi NPOCTHIX BEIIECTB FIBJICHHEM aJUIOTPONHH € yKa3aHueM eé NIPUYHH;
2
23) yemanoenenue paznuanii 'MAPO-, THPO- U ICKTPOMETAIITYPIUH U uocmpuposanue yrux paznuumii

NpHMEpPaMH NMPOMBILIEHHBIX crocoboB MONTYyYeHHs! METaJIJIORB,

24) ymenue oasamn obury
asoTa, cepbl, (ocdopa,

NPHUMEHEHUE);
25) ymenue onucvieame KOPPO3HIO METAILIOB M CIOCOGHI 3aHUTEI OT HeE;
26) ymenue npouzeodums XUMHYCCKHE PACUETHI C HCTIONB30BAHHEM TIOHSTHL «MaccoBas 101 BelllecTBa B

CMECHY, «KOJIMYECTBO BelECTBay, «MONSIpHBIN 06BEMY 1O popmynam u YPaBHEHHSM peaKumii;
27) onucanue cBoiicTs u NPAKTUYECKOr0 3HAUCHHS M3YYeHHBIX OpPraHMYeCKUX BELIECTB,
28) evinonnenue 0003HaYEHHEBIX B NPOrpaMMe SKCIIepUMEHTOB, pacno3Haganue HEOPraHUYeCKUX BEleCTB

T10 COOTBETCTBYIOLIMM NPU3HAKAM:;
29) cobriodenue npasun 6e3onachoi paboTh B XuMHUecKoM KabuHeTe (;raboparopum).

Cucrema onenkn:
1. Onenxa YCTHOro oTBeTa

Ormerka «5»:
= OTBET IIOJIHBIH W NPaBUILHEIH HA OCHOBAHUK HU3YYECHHBIX TEOPHUIA;
~MaTepHaln H3JI0KEH B ONPENENCHHOM JIOTHYeCKO NOCTIEI0BATENIBHOCTH, JIMTEPATYPHBIM

SA3BIKOM;
- OTBET CAMOCTOATEIHHBIIA.

Ormerka «4»;
= OTBET IMOJIHBIA U NPaBUJIBHBIH HA OCHOBAHHUH U3Y4YECHHBIX TEOPHH;

~ MaTepHal M3JI0KEH B ONPEENCHHOM JIOrMYECKOH I10C/Ie0BaTeNbHOCTH, TPHA TOM JONYIIEHBI
ABC-TPH HECYIIECTBEHHBIE OIIHOKH, HCTIPABIIEHHEIE 110 TPEGOBAHHIO YYHTEIA.

Ormerka «3»:
-OTBET TIIOJIHBIM, HO
HENOJIHBIN, HECBA3HBIMN.

OrMerka «2»:
- IpH OTBEeTe OOHAapYXEeHO HENOHUMAaHHE YHalMMCSOCHOBHOTOCONEP)KAHUS  y9eOHOro

MaTCpHajla HJIHM OOMNYLICHBI CYILIECTBEHHbIE OIIIH6KH, KOTOpbIE y4YallMiiCi HE MOMXKeT

IIpH  3TOM JonylieHa CYmMIECTBEHHass oOmuOKa WM OTBET

MCNIPABHTH NIPH HABOIALUMX BONpPOCax Y4YHTEI, OTCYTCTBHE OTBETA.

2. Ouenka KcIepUMEHTAILHBIX YMEHHI
OueHka cTaBUTCA Ha OCHOBaHHH HaOMIONCHHA 32 yYalUMHCS H nncsmeﬁﬁor,d OTYeT

pabory.
Otmerka «5»:




BelecTBaMH HOOOPYIOBaHHEM; ”
- IPOSIBIEHbI OPraHM3aLHOHHO - TPYAOBbIC YMEHHS,IOICPIKUBAIOTCS &
uncToTa paboyero MecTa U MOpsIoK (Ha CToJe, IKOHOMHO MCMOJIB3YIOTCS PCAKTHBEI).
OtmeTKa «4»:
- paboTa BBINONHEHA MPABHIILHO, CIEaHbl IPaBUIbHBIE HAOMOICHUS U BBIBOJIBL, HO TIPH 910y
* 3KCTIEPMMEHT MPOBEJIEH HE MOJHOCTBIO MK JIOMYIIEHBI HECYIIECTBEHHBIE OIMOKH B pabote
C BEIECTBAMHU U 000pYIOBaHUEM.
Otmerka 3»:

4

- paboTa BBHINONHEHA MPABUIBLHO HE MEHEE 4YeM HANOJOBHHY HJIM JOMYIIEHA CYHIECTBEHHas
omubKa B X0Zie IKCIepUMEHTA B 00BACHEHHH,BOGOPMIIEHHH paboThl, B COOMIOAEHHH NpaBuI

TEXHUKH Oe30macHOCTH Ha paboTe ¢ BemecTBaMH M 00OpY/I0BaHHUEM, KOTOpAsk HCIIPaBIsETCs

NOTpebOBaHHUIO YUHUTENS.
Ormerka 2»:

- ZonyweHsl aBe (u Gonee) cyiiecTBEHHbIE OMUOKH B XOJ€:! IKCIIEPUMEHTA, B OOBICHEHUH, B
oopmiIeHHH paboThl, B COBIIOAEHHH NpaBuJl TEXHUKH OeszonacHOcTH npu pabote ¢

BEIIECTBAMH M 000pPYIOBaHMEM,KOTOPbIEYYalUiiCS HE MOXET MCIpPAaBHTh JaXE [0
TpeOOBaHUIO yuHTENS;

- PaboTa He BHINONHEHA, Y YHalErocs OTCYTCTBYeT 9KCIIEPHMEHTATbHbIE YMEHHS.

3. Ouenxa YMeHHil pemartb pacdyeTHble 3agayn OTMerka
«S»:

"B JIOTMYECKOM pacCyX[eHMM H pelleHMM HeT OowmuboK, 3a7aya peuleHa
PalHOHAIIEHEIMCIIOCO00M;
OrmeTka «4»:

= B JIOTHYECKOM PaACCYXIEHUHU U PELICHHUA HET CYLUECTBEHHBIX OIJ.IH60K, HO 3aJ1a4a peleHa -

HEpaLMOHAIBHBIM CIOCOOOM, HIIH AOMYLIEHO He Golee JABYX HECYIECTBEHHBIXOMIHOOK.
Ot1MeTka «3»:

=B JIOTHYECKOM pPacCyXICHHUH HET CYLIECTBEHHBIX OH.IHGOK, HO JIOMyLI€HA CYIEeCTBEHHAs
omubka B MareMaTHYECKHXpacdyeTax.

OrMmerka «2»:
- HIMEETCs CYLIECTBEHHBIE OIIMOKH B JIOTHIECKOM DPacCy’KIEHUH U B peliesny;
- OTCYTCTBHE OTBETA Ha3aJaHHe.

4. Ouenka NMHCHMEHHBIX KOHTPOJLHBIX paGor OTmerka
«S»:

- OTBET IOJIHBINA M IIPaBUJIBEHBIA, BO3MOXKHA HECYILIIECTBEHHAs OIUOKa.
 Ormerka «d»:
; = OTBET HEMOJIHBIN WK JIONYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OMIMGOK.
ca 3»:
6OTa BBINOJHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIIeHa OIHA CylIecTBEHHas omuOKa U npu
[ ZIBE: TP:unecymccmeHHHe.




[Ipu ouenke BHINOTHEHMS NHCBMEHHO KOHTPOJILHOH paboThl HeoGxommumo YYHTBIBATE
TpeOOBAHUS €JJHHOTO oporpaduueckoro pexuma

S. Ouenka TecroBbIx pador
Tectr1, cocrosimme u3 nsTu BOTIPOCOB MOMCHO HCHOJB30BATH M10CIE U3YHCHHS KaXKI0ro Matepuana

(ypoxa). Tect u3 10-15 Bonpocos MCTIONIB3YETCSl ISt EpUOIMYECKOro KOHTpojis. Tect u3 20-30
BOTIPOCOB HEOOXOIMMOMCIIONB30BATE JUISl HTOFOBOIG KOHTpOJIS.

IIpn ouenuBanun ucnonssyercs cleyroias mkana:

Zns tecta u3 5 Bonpocos

® HET OlIHOOK — omeHkKa «5»;
® 0Ha omubka — OUEeHKa«d»;
® ABE OIHOKHM — onenKa«3»:
® TPH OLUHOKH — omeHKa«2y.

s Tecra u3 30 Bonpocos:
* 25-30 npaBuIbHBIX OTBETOB — 0TMeETKa «5»;
* 19-24 npaBunbHbIX 0TBeTOB — OTMeTKA «4»;

* 13-18 npaBunbHbIX 0TBETOB — oT™MeTKAa «3»;
® MCHbIIE 12 NpaBHIBHBIX OTBETOB — OTMETKA «25.
OueHKa BBINOJIHEHHS TECTOBBIX 3a1aHMii:
® OrtmeTKa «5»: yuammiics BIMONHIII TeCTOBBIE 3ananus Ha 85 — 100%.
® OrmeTKa «4»: yHaluiics BBINOTHHI TECTOBEIE 3ajaHus Ha 65 — 84%.
* Ormerka «3»: yyamuiics BBINONHUI TECTOBbIE 3a1aHus Ha 49 — 64%.
® Ormerka «2»: yyammiics BBIIOJHUI TECTOBbIE 3ajaHus MeHee YyeM Ha 49%.

KonTpoabHo-usmepurensusie marepuanni IPpEHAa3HAYEHB! Ul TPOBEPKH YPOBHS YCBOEHMS
MUHHMyMa colepXaHus o0Opa3oBaHus u

y4eOHOro Marepuala Ha OCHOBAHMH 00PAa30BATENLHOIO
TpeOOBaHHH K YPOBHIO IMOATOTOBKH BBINYCKHMKOB WKON. OHH COCTABJIEHBI HA OCHORE MHOTOIETHEH

TIEArorM4eCcKOH MPaKTHKH C Y4ETOM PasiIMYHBIX METOAMYECKHX Pa3paboToK.

Ilo BceM rinaBam Kypca M MX pasJieiaM IpejiaraeTcs TeKyIui ¥ TeMaTHuecKuit KOHTPOJIb 3HAHUH U
YMEHHH B JOpMe XMMHYECKHX JUKTAHTOB M TECTOB, CAMOCTOSTENbHEIX U KOHTPOJIBHBIX pabor. 3ananus
0060HX BapHAHTOB paboOT CXOAHBI 110 COAEPIKAHUIO U XAPAKTEPY BBHIIONHAEMBIX Y4EOHBIX el CTBHiA.

Hnst opranusaunn sdpextuBHON pabOTHI BCEro Kiacca ¢ yyetom HHAMBHIYANBHBIX CHOCOGHOCTEH
KaXXJIOT0 y4alerocst B psane paboT, BXOAAIMUX B NOCOOUe, IPEeICTaBICHB! 3a1aHUs Pa3MYHBIX ypOBHEH

CJIO’KHOCTH.
HesamMeHMMBIM MOMOIIHMKOM TeZiarora B KOHTpOJIE 3HAHMI ABISIOTCS 3aJaHUS B (opme Tecta. Ux

MOXHO HCII0JIb30BaTh Ha pa3sHBIX dTanax y4eGHOro mponecca:
* NIPY H3Y9EHUH HOBOTO MaTepHaa;
* Ha 3Tale 3aKPEeIIeHUs H3yYeHHOTO MaTepHaia;

* Ha ypokax 06061Iaommero NoBTOPEHHS;
* TIpH TeKYIIEM U TEMaTHYECKOM KOHTpOJIE 3HAHMM, YMEHHI M HABBIKOB YUYAIIUXCH;

* TPH TIOArOTOBKE y4alllUXCs K 9K3aMeHaM KaK B YCTHOM, TaK ¥ B MMCBMEHHO#H (opme, 0COOEHHO B
¢dopme EI'D.




CTOBBIC 30/1aHMs PA3HOTr0 YPOBHS CIOKHOCTH & g

¥ LN vy . TEC
SO0 TEMBL H €€ PABICIIOR HPEJUIONKCHBI . e
A e i JIBI YPOK. Jlst BhICTABICHUS OLCHKH ITPE/ULa aergy

- BAPHAHTAN, PACCHHTAHIBIC HA 1535 M win Ha 1e

' HCNMOABIORATE CACAYIONYIO HPOUCHTHYIO THKAILY:
35% BRINOAHCHILIN 3N — onenKa «2»;
3661 % — onenka «3In,

62—85% — ouenka «4»,
86— 100% — onenka «5».

B 3aBHCHMOCTH OT PE3Y/ILTATOB BBINOJIHEHHS pabOTHI yUHTE/ b MOKET BHOCHTE B Tpe/UIOKCHHYIO
CHCTEMY OUCHUBANNS KOPPEKTHBBL, HOCKOJILKY OCHOBHAS 11e/1b KOHTPOJIS B JIAHHOM CIYHac = He
COGCTBEHHO BHICTARICHHE OLEHKH, @ ONPE/ICIICHUE YPOBHS YCBOCHHS yHAllHMHCH yueOHOro Marepuaia u

HanpasneHuil panbHeiimei paboTsl HAL NOBLIICHHEM KauecTBa 3HAHHH

3ananue non undpoit 1 ouchusaeres 3 Gaanamu; noa uudpoit 2 — 5 daamu; 1101 uudpoi 3-8
Oannamu. 3ananus, oTMeueHHbIE ¥, — U HHMBHILYATBHOTO BHINOJHCHHS.

Ecan ne ykasano unoe, Kaxcibiit OTBET 4acTel OLCHHBACTCS:

* vacTH A — 2 Gannamu;

* vacTtH B — 4 dannamu;

* vact C - 6 Gannamu.

Onnako He Bce yuauuecs npuctynaior k 3ananusm yactu C u Tem 60Jiee BBITIOJHSAIOT HX OJHOCTHIO.
YT00bl NOBBICHTL MOJNOKMUTELHYIO MOTHBALMIO K BHIMOMHEHUIO 3ajanuii yactd C, yuuTelb MOXKeET
OOBABHTH O BBHICTABIICHHH O PE3yJIbTATAM TECTA JIBYX OLEHOK: epBoit — 3a yacTi A u B, a Bropoit —
3a 4acTh C — ¢ HCTIONB30BAaHHEM NPOLEHTHOM KAJILI OLEHKH 3HAHHUIA.

Bonpocel ans BceX BMIAOB KOHTPOJIS 3HAHWH COCTaB/IEHbI TaKMM 06pa3’oM, YToOBI MENArOr ¢ HX
MIOMOLIBIO MOT BBISBMTH 3HAHUs YYallIUXCsl 110 BCEM Y3JI0BBIM BOMPOCAM IJIaBbl M pa3jiena kak Ha 6a30BoM
YPOBHE, IZl€¢ HEOOXOIMMO TOJIKO BOCIPOM3BENCHHE YUeOHOro Marepuasia, Tak M Ha YCJIOKHEHHOM
YPOBHE, rle TpeOyeTcs yMEHHME AaHaJIW3UpOBaTh H CPaBHHBATh [AHHbIC, NPHMEHSS TBOPYECKHE
CIOCOOHOCTH.

Bce ofywatomue BHABI KOHTPOJIA MPEANONAraloT KOJUIEKTHBHYIO NESTeNbHOCTh YYaluxcs 1u60 B
nape, 1400 B rpyIne v cCaMONpOBEPKY.

[Ipu moaroToBKE K KOHTPOJIbHBIM paboTaM HEOOXOAUMO OOpaTHTL BHUMAHHE HA 3a/aHHS YPOKOB
06o6warolero NoBTOpeHusi. B 3TOM ciiyyae ydaumuecs B COOTBETCTBUH CO CBOMMH CIOCOOHOCTAMH
ONpeENIOT 1St ce0sl 3a1aHusl, KOTOPBIE MOTYT BBINOJIHUTE.

PacyeTHsIe 3a/1auM pa3/IMYHBIX TUIOB U YPOBHEH CIIOXKHOCTH MPEACTABIECHBI B MOCOOMM O0KaMH, a
TAKOKe BK/IIOYEHBI B PasHble BUJIBI KOHTPOJIS 3HAHUM. YYHTENb MOXET 10 JKeJIaHWIO BKJIIOYATh MX Kak
JIOTIOJIHUTENBHOE 3aaHue B JI000H BMI KOHTPOJS WM IPENIarath yYallUuMCS OTHENbHBIE CaMOCTOS-
TeJbHbIE pabOoThI O PELIEHHUIO MOJOOHBIX 3a1aY.

3
3
:
:

IIpoBeaeHne XMMHYECKOIo IHKTAHTA
3ajanus JUii 000MX BAPUAHTOB KpPaTKO 3alMCHIBAIOTCA HA JIMIEBOM CTOPOHE JOCKM WM Ha
KOJIOTpaHCIapaHTe; OTBETHI HAa BOMPOCHI JKEJIATENIBHO HANKMCATh HA 0OPATHON CTOPOHE JOCKH MM TaKXKe
Ha KOJOTpaHCNapaHTe. Y4HTE]b 3a4MTHIBAET COAEPHKAHWE BOIPOCA, ydallMecs 3allMChIBAIOT OTBET B
TEeTpasx.
IMo oxoH4YaHuM JUKTAHTa MPOBOIMTCA CaMOMpPOBEpKa:
« OmMOOK HET — OIIEHKa «5»;
« gonymensl 1—2 omubxu — «4»;
20 meHsl 3 omuoKku — «3».




B 3aBHCHMOCTH OT CTENEHH MOArOTOBICHHOCTH YYAUIMXCS YHYHTENb MOKET H3MCHHTH KpHTepHii

OLIEHKH paboT B NOJIB3Y YYCHHKA.



Copepxanne yueOHOro npeamera
Xumusn 8 knace
(70 yacos, 2 uaca B HeAeNI0)
HauanbHble NOHATHA M 3aKOHBI XHMUM(21 vac)

Tena u BemecTna. CBoiicTBa BelecTB. DTajonuble GU3HUYECKUE CBONCTBA BEIIECTB. Marepuans 1
marepuanoseieHue. Posib XMMHM B JKM3HM COBpeMeHHOTO o0uiecTBa. OTHOWIEHHE OBIMECTBA K XUMUM:
xemoduaus u xemooous.

Metoasl  u3yyenus xumuum. Habmonenwue. Dkcnepument.  Mopenuposanue.  Mojenu
MaTepHalibHbIe U 3HAKOBbIE WIIH CHMBOJILHbIE.

'asbr. JKunkoctu. Tépasie BemecTa. B3anmHble mepexo/ibl MEKIY arperaTHbIMU COCTOSHUAMHA
BeLUECTBA: BO3rOHKa (CyOnMMaums) W aecyOnuManus, KOHIEHCAlMs M MCNApeHue, KPUCTALIM3AlNs M
IJIaBJIEHHE.

Dusudeckue sBnenus. Yucrsie BelecTsa U cMec. [ OMOreHHbIe M TeTeporenHsie cmecu. Cumecn
razoobpasHele, JKUIKHE M TBEpAbIe. CrnocoObl pazneneHus cMeceii: MEeperoHka, WiM AUCTHILISLMA,
OTCTauBaHue, GUIbTPOBAHHE, KPUCTAIM3ALMSA UM BhinapuBanue. Xpomarorpapus. [Ipumenenue sTux
CrocoOoB B 1a60PaTOPHOI NPaKTHKe, HA IPOU3BOACTBE U B GBHITY.

XUMHYECKHE 37IEMEHTBL. ATOMBI M MoJiekyibl. IIpoCThie U CIOXKHBIE BELIECTBA. AJUIOTPONUS Ha
npumepe Kkucnopona. OCHOBHbIE TONOXKEHMsi aTOMHO - MOJEKyispHoro ydenus. Monel. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOEHHS.

3Hakh (CHMBOIIBI) XMMHMYECKUX 3JIeMEHTOB. MIHpopMmauus, KOTOPYKO HECYT 3HAKH XHMHYECKHX
3IIEMEHTOB. OTHMOJIOIMS Ha3BaHWH HEKOTOPBIX XMMHMYECKHMX 3JleMeHTOB. Ilepuosmuuyeckas Tabnuua
XUMHUYeCKHX 3jeMeHToB JI. WM. MenpeneeBa: KOpPOTKONEPUOHbIH W JUIMHHOIEPUOIHBIA BapUaHTBHIL.
ITepuonw! u rpynmnsl. ['maBHas u noGounas noarpynmsl, uix A- u B-rpynnsl. OTHOCHTENbHAs aTOMHAsA
Macca.

Xumuueckue ¢opmynsl. UHaexcsl ¥ kxoddp¢unuentsl. OTHOCHTENBHAS MOJEKYJISpHAs Macca.
MaccoBas [0/ XMMHYECKOIo 3JIeMeHTa B coeluHeHuu. WHbopMmanus, KOTOPYIO HECYT XUMHUYECKHE
(bopMyIIBL.

BanentHocts. CTpykTypHBIE (OpMYyNbl. XAMHAYECKUE 3NEMEHTHI C TMOCTOSSHHOW M NEPEMEHHON
BAJIEHTHOCTHIO. BbiBOA (QOpMyJBl CcOeqUHEHUS 1O BaleHTHOCTH. OmnpeneneHue BaJEHTHOCTH
XHMHYECKOTro 31eMeHTa 1o gopmyte Bemecra. CocrapieHue Ha3BaHUH COEIMHEHMH, COCTOSIIUX U3 ABYX
XUMHUYECKHX 2JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB.

XuMuuecKHe peakuuu. PeareHThl M NpOAYKThl peakuud. [Ipv3HaK¥ XMUMHYECKMX PpeaKii.
VeioBusg MX TPOTEKaHHs M Npekpaiienus. Peakuwy ropexus. DK30TEPMUYECKHE M 3HAOTEPMHYECKHE
peaKLMH.

3aKOH COXpaHEHHs Macchl BelecTB. XuMuyeckue ypaBHEHHs. COCTaBICHHE XMMHUYECKHX
ypaBHenuii. THpopManus, KOTOPYIO HECET XHMHYECKOE YPaBHEHHUE.

Knaccupukanus XHMHYECKMX PEaKIMi MO COCTaBy M YMCIy PEarcHTOB M MPOAYKTOB. Tumel
XUMHYECKHX peakuui. Peakuuu COEIWHCHHS, PA3JOXKCHHS, 3aMCIICHUA U obmena. Karanmmsarops! u




e OGBEMHBIE H LIAPOCTEPIKHEBBIE MOJIENIH HEKOTOPBIX XHMHYECKHX BELIECTB.

e Mozenu KpUCTATTHIECKHX PEHIETOK. s

* Cobupanue npudopa s N0OJTy4eHHs rasa H NpoBepka ero Ha repMeTHYHOCTD.

* Bo3roHka CyXoro Jibaa, io/a ui HadTannHa.

* ArperaTHbl€ COCTOSSHHS BOJBI.

* Pa3sneneHue ABYX HECMEIMBAIOLINXCA KHUAKOCTEH € TTOMOLIBIO AETUTETbHOH BOPOHKH,

* Jluctuansrop u ero padora.

*  VYcranoska s GpuibTpoBaHus M e€ padora.

* VYcraHoBka ]IS BeINapuBaHus U e€ paboTa.

*  Konnekuus 65IToBBIX IPOOPOB UIA (PHUIBTPOBAHHS BO3AYXa.

*  PasjienieHue KpacsIIero BelecTsa GoMacTepa ¢ OMOUIbI0 GyMakHOH XpoMaTorpaduu.

* Monenu aIOTPONHBIX MOAMQHKALKIA YIIepo/a H CEpBI.

* Tlonyuyenwue o3ona.

* Tloprpers: 1. 5. Bepuenuyca u JI. V. Menneneesa.

* Koporkonepronusiii u JUIMHHOTIEPHOHbIN BapraHTh [lepnoan4ecKoi CHCTEMBI JI. H.
Menpneneesa

* Konctpynpopanue mapocTepyHeBEIX MOIENEH MOJIEKYL.

* Annapar Kunmna.

* Pasnoxenue Guxpomara aMMOHHS.

* Topenne cepsl H MarHUEBOH JIEHTBI.

* Iloprpers: M. B. Jlomonocosa u A. JI. JlaByasse.

*  OmpIThI, WUTIOCTPUPYIOIIHE 3aKOH COXPaHEHHsl MAaCChl BELIECTB.

* T'openue pocdopa, pacTBopeHUe NMPOIYKTa FTOPEHUS B BOJIE U UCCIIEIOBAHHE MOTy4YEHHOIO
pacTBOpa J1aKMyCOM .

e BzauMoJeHcTBHE COJTHON KUCIOTHI C LIUHKOM.

e Tlonyuenue runpoxcuna meau(Il) u ero pasnoxenue npu HarpeBaHuH.
JIabopaTopHbie ONBITHI

O3HaKOMJIEHHE C KOJUIEKIMeH 1abopaTopHO MOCYIbL.

IIposepka npubopa [UTs MOTyYeH!s ra30B Ha F€PMETHIHOCTE.

O3HaKOMJIEHHE C MHHEpaTTaMH, 00pa3yloluMH IPaHuT.

F TIpHrOTOB/IEHHE FeTEPOTeHHO CMECH NMOPOIIKOB CEpbI H JKEJIC3a H UX pa3ie/ICHHE.

t-r, B3aumMojieiicTBHE PaCTBOPOB XJIOPHIOB U MO/M/IOB Kalks € paCTBOPOM HATpaTa cepebpa.

IMonyuenue ruapokcuna meau(ll) u ero B3aUMOJIEHCTBHE C CEPHOH KUCIIOTOMH.
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BsamMoeiicTBEe PacTBOPA COJIbI C KHCIIOTOH.
[IpoBepka 3aK0Ha COXPAHCHHS MaCChI BEIICCTB Ha PUMEPE B3aMMOJIEHCTBHUSA MENOYN H KHCIIOTEL.

TIpoBepKa 3aKOHa COXPaHEHHS MacCEI BELIECTB Ha IPHMEPE B3aUMOJICHCTBH ENOUH | COIH Kenesa
10. PaznoxeHue nepoxcHia
3amemenue JKele30M MeJi B MEJTHOM KyIopoce.

BOJIOPOJIa C TIOMOIIBIO OKchzia MapraHma (IV).

\KOMCTBO ¢ J1abOpaTOPHBIM o6opynosanuem. [IpaBuia TEXHUKHA 6e30MacHOCTH NpH padoTe B

1. HexoTopsie BUIB! paboT.




2. AHanu3 Mo4BbI

Bakneiimne npeAcTaBHTe/H HeoOpranuiecknx semecrns. Koamueersennnie ornomenus s
xumun(18 uacon)
Cocrtas Bo3ayxa. [loustue 00 00BEMHOI J1051e KOMIOHEHTA PUPOIHONR 11080 CMecH —
Bo3ayxa. PacyéT 00bEMA KOMINOHEHTA ra30Boi cMECH 10 ero 0OLEMI0I JIoJIe 1 HA0HOPOT.
Kucnopoxn. O3on. Ilonyuenne kucnopona. Cobupanue u pactosnasanue knesioposia. XuMuueckue

CBOMCTBA KHMCJIOPO/1a: B3aUMO/ICHCTBHE C METAILIAMH, HEMETA/LIAMM M CIIOIKHLIMU BCHICCTBAMM,
[Ipumenenue kucnopona. Kpyrosopor kucnopoaa B npuposie.
Oxcunpl. O6pazoBanye Ha3BaHUil OKCH0B 110 uX Gopmyinam. Coctapienune GopMyI OKCHI0B 110 UX
HasBaHMAM. [IpeacTaBuTenu OKCHIOB: BOJA M YITICKHCIIbI a3, HEratéHas H3BECTb.
Bonopon B npupozne. ®usnyeckne 1 XUMHUECKHE CBOHCTBA BOJOPOJA, €I0 NOJIYYCHHE U

IIPUMEHEHHE.

Kucnotel, ux cocras i kinaccudukauus. Mnauxaropsl. Tabiuua pacTBOPHMOCTH.
Consinasi M cepHasi KHCIIOTBI, X CBOMCTBA W IPUMEHEHHE.

Comnu, ux cocTaB u Ha3BaHus. PacTBOpUMOCTS cojiei B Bozie. [IpeacTaBuTeny conei: Xiopus
HaTpHsi, KapOoHaT HaTpus, hocdar Kanbius.

[TocrosnHas Aporaapo. Konuuectso Bemectsa. Moib. Monsiprast Macca. KpaTHble eAMHALbI
H3MEPEHHUS KOJIMYECTBA BEIECTBA — MHIUIMMOJIb H KHJIOMOJIb, MUJUTUMOJISIpHAS W KHJIOMOJIIpHAst
MaccChl BelleCTBa.

Pacu€Thl ¢ HCNIONB30BAHUEM NOHSATHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Macca», «IOCTOSHHAsA
ABoranpo».

3axkoH ABoranpo. MonsipHbli 00BEM razoo0pasHbix BemecTB. OTHOCUTENbHAS MIIOTHOCTL OJJHOTO
rasa o Ipyromy.

KpaTHEle eIMHHIBI M3MEPEHHsS — MUUTUMOJISPHBIA M KHIOMOJISAPHBIH 0OBEMBI ra3000pasHbIX
BEIIECTB.

PacuéThl ¢ UCIIOIBL30BAHMEM MOHSITUH «KOJUUYECTBO BEHIECTBAY», «MOJISIPHAsA Maccay, «MOJSPHBINA
06BEM ra3oB», «IIOCTOAHHAS ABOTanpo».

PacuéThl C HCIIOIb30BAHUEM MOHATHM «KOJMYECTBO BEILIECTBAY, «MOJSPHAs Maccay, «MOJSPHBIH
06BEM razoB», «IHCI0 ABOraapo».

Tuppocepa. KpyroBopor Bomsl B mpupoje. Pusnueckue M XHMHUYECKME CBOHCTBA BOJBL
B3aUMO/ICHCTBHE C OKCHIaMH.

OCHOBaHHs, UX COCTaB. PacCTBOPMMOCTh OCHOBaHUi B BOJE. FI3MEHEHHE OKPAaCcKK WHMKATOPOB B
menoyHo# cpene. [IpecTaBUTENy MENOoYeH: THIPOKCH/IbI HATPHA, Kanus 1 KalbIHs.

PacTBOpHUTENH U PaCTBOPEHHOE BEUIECTBO. PactBopsl. PactBopenue. I'uapatel. Maccosas nons
pacTBOPEHHOIO  BELICCTBA. Pacuétel, CBA3aHHbIE C HCIOJB30BAHUEM IIOHATHA «MaccoBas M0

pacTBOPEHHOIO BEIIECTBAY.
JleMoHCTPAHH
 OnpeneneHue coepXanus KUCIOPO/a B BO3AYXE.
o TlonydeHre KHCIOPO/A PA3IOKEHHEM NIEPMAHTaHATa KaJlus H [IEpOKCHAa
BOJIOPOJIa.
e (CobupaHue METOJIOM BBITECHEHHS BO3/lyXa H BOJDL.
 PacniosnasanKe KHCIOPOTA.
HEe Marmus, Xxelie3a, yri, cepsl i Gocdopa B KHCIOPOJE.

€ ¥ pacro3HaBaHHe BOJI0pOJaA.



* [opeHue BOAOPOAA. i}
. e BzaumogeiicTBHe BOJOPOAA C OKCHAOM meau(II). Pﬂp .
o Konnexkuus MUHEPAJIbHBIX KHCJIOT.
* [lpasuio pazbaBneHus cepol KUCIOTBL
* Komnexuus cosieH.
‘ * Tabnuua pacTBOPHMOCTH OCHOBAHH, KHCJIOT U COJIEH B BOJC.

* HeKoTopbie MeTaIIbl, HEMETAJLITBI H COEMHEHHS KOJIMUECTBOM BELICCTBA B 1 Mosb.

* Mognens MossipHOTrO 00BEMa ra3000pa3HbIX BELIECTB.

JlaGopaTopHbie ONbITHI

12.  TlomyrHenue u3BecTKOBO# BOIBI MPH NPOIYCKAHMH YIJIEKMCIOTO rasa.
13.  Tlonyuenue Bonoposia B3aMMO/EHCTBHEM IIUHKA U COJITHOMN KHCIIOTBL.
14.  Pacnosnapanue kucnor MHINKATOPaMHU. '
15.  Usmenenne oxpacku MHIMKATOPOB B LIEIOYHOH Cpeie.
16.  Osnaxomnennue ¢ npenaparamu HOMamHe# WM LIKOJbHON ANTEYKH — PACTBOPAMH TEPOKCHIA
BOZIOPOAA, CNMPTOBOM HACTOHKHM HOJIa M HAIATHIPHOTO CIIMPTA.
IIpakTnueckue paGornl
3. Ilonyuyenue, coOMpaHKe M pacrio3HaBaHKe KHCIOPO/a.
4. Tlonydenne, cobupanue u pacrno3HaBaHue BOAOPO/A.
5. Ipurorosnenue PacTBOPOB COJIEH € UX 3alaHHON MaccoBO# J10J1eH.
OcHoBHBIE KNacchbl HeOpranuveckux coeaunennii (10 4acoB)
O6o6mmenue ceenenuii 06 oxcuaax, ux KiaccuGUKauy, HA3BaAaHUAX U CBOMCTBAX.
Crioco6bI notyyeHus OKCUIOB.

OcHoBanus, wux knaccupukauus, HasBaHMs M CBOMCTBA. BsauMmoneiicTBue ¢ KHCJIOTaMH,
KHCIIOTHBIMH OKCHIAMH W coiisiMd. PasnoxkeHne HepacTBOPMMBIX OCHOBaHMH. CriocoBbi MOy YEHHUS
OCHOBaHH.

Kucnore, ux xnaccudukauus u HasBanus. OO6mMe XUMHuYecKue CBOMCTBA KMCIOT.
B3aumozeiicTBHE KHCIOT C MeTallaMH. ODJIEKTPOXMMHYECKUH PSIA  HaNpsDKEHHHE ° MeTalIos.
B3aumozelicTBHE KHCIIOT C OKCHAaMH METaLIOB.

BsaumMozeiicTBHe KHCIOT C OCHOBAHHSMH — peaKuus HeHTpantmsaumu. B3aumMoneHcTBHE KHCIOT c
COJISIMH. Honyyenue Geckucnopomusix

H KHCJIOPOJICOAEPKALIHX KHCIIOT.
Conn, ux xnaccuukaius u cBo¥ictea. BsaumonelicTre coneii ¢ Meramnamu, 0coGEHHOCTH HTHX

 peaxumit. B3aumosecTBHE coeli ¢ COIAMH.
' F EHEeTHYECKHE PS/Ibl METallIa H HeMeTal1a. [ eHeTHyeckas CBI3b MeXTy Kiaccamu

pnue ONIBITHI
MOZEHCTBHE OKCHA KATbLHA C BOTOH.




24. O3HaKOMIIEHHE ¢ KOJUIEKIIMEN COJIEei.

25. Bsaumogeiictaue cyibdara meau(Il) ¢ xenezom.
26. BzaumopeiicTBHe COJIEH ¢ COJISIMHU.

27. I'eneTnyeckas CBsi3b HA PUMEPE COEIMHEHHI MEIH.
IIpakTH4yeckne paboTbl

6. Pemenune sKCIEPUMEHTANBHBIX 3314,

Ilepuoanueckuii 3axon u [eproanueckan cueremMa XUMHYECKHX JIEMEHTOR
. 1. MenpeneeBa u ctpoenue atoma( 8 yacon)
EctecTBenHbIe ceMelcTBA XUMMUECKUX HIEMEHTOB: ETOUHBIE M IIETOYHO3EMEIbHBIE METallbi,

rajloreHel, MHepTHbIe (Onaroponnseie) rassl. AMpoTepHOCTE. AM(OTEPHBIE OKCH/IBI U THIPOKCHIBI.
KomnnexcHsie coiu.

Otkpertue J1. . Menpeneessim Ilepuoanueckoro 3akona u co3nanue uM Ilepuoauyeckoi
CHCTEMBI XUMHYECKHX 3JIEMEHTOB.

AToMBI Kak (popma CyIIeCcTBOBAHMS XHMHYECKHX 31eMeHTOB. OCHOBHBIE CBENEHHSA O CTPOCHUM

aroMoB. JlokasaTeNnsCTBA CIIOKHOCTH CTpoeHus aromoB. Onwithl Pesepdopna. Ilnanerapnas mozmens
CTPO€HHS aToMma.

CocTaB aTtoMHBIX si€p: NMPOTOHbI, HelTpoHbl. OTHOCHTENbHAs aTOMHas Macca. Biaumocss3sb
IIOHSATUH «IIPOTOHY», KHEUTPOHY», KOTHOCUTENBEHAs AaTOMHAs Maccay.

Muxpomup. DnekTporbl. CTPOEHHE 3MEeKTPOHHBIX YPOBHEH aTOMOB XHMHUECKHX dnemeHTOB NoNe
1-20. ITonsiThe 0 3aBepiIEHHOM 3IIEKTPOHHOM YPOBHE.

Uzotonsl. Dusnueckuii cMbicn cumBonuku  Ilepuoamueckoit  cucrembl.  CoBpemeHHas
dopmynupoBka [leproanueckoro 3akoHa. Vi3sMeHenus CBOACTB 3JIEMEHTOB B NEPHOZAX M IpymMax, KaK
(GYHKLHMS CTPOSHHS JEKTPOHHBIX 000JI04€EK aTOMOB.

XapakTepHUCTHKA DIIEMEHTa-MeTajljla i 9JIeMEeHTa-HeMeTalljla 1o UX TI0JI0MKEHHIO B [lepunoanueckoi
cucTeMe xuMuueckux snementoB [l Y. Menneneesa.

JlemoncTpauum
o PasnuyHble popMbI TAGIHIL NEPHOANIECKOH CHCTEMBI.
e Mognenuposanue noctpoenus Ilepuoauaeckoit cucremst JI. U. Menneneesa.
e Mopaenu aTOMOB XMMHYECKHUX JJIEMEHTOB.
e Mojiei aTOMOB 3JIEMEHTOB 1—3-T0 IeproJoB
JlabopaTopHbie ONbITHI. |
28. Tonyuenue ampoTEpHOrO rHAPOKCHA H HCCIIEIOBAHHIE C€TO CBOMCTB.

Xpumugeckas cBfizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE peaKIHH (11 yacoB)

Vonnas XuMuyeckas cBs3b. VOHBI, 00pa3soBaHHBIE aTOMaMM METALIOB H HeMeTawioB. CxeMsl
00pa3oBaHMsd HMOHHOW CBA3H JUIA 6GuHapHbIX coeluHeHMi. VIOHHBIE KPHCTALITHYCCKUE pEETKH H
¢u3HUecKue CBOMCTBA BEIIECTB C 3THM THIIOM pemérok. ITonsTue 0 GopMy IbHON EIMHHLE BEILECTBA.

KoBajeHTHAas XMMMYECKas CBs3b. OJIEKTPOHHBIE M CTPYKTypHBIC bopMyJIbL. Kosaneﬂma:s
gemonapHas cBs3b. CXxembl 00pa3oBaHHA KOBAJCHTHOM CBS3M Uit OMHApHBIX ~COCIUHCHHUH.
MoneKy/IspHBIe ¥ ATOMHBIE KPHCTA/LIMYECKHE PEIIETKH, 1 CBOMCTBA BEIIECTB € 3THM THIIOM PEIETOK.

DIEeKTPOOTPHLATENBHOCTE. Psift 3JIEKTPOOTPHIATENBHOCTH. KoBaieHTHAs MONSpHAsS XUMAYIECKasd

cBs3b. Jlumons. CxeMbl 00pa3oBaHHMs KOBaJCHTHOX TOJIAPHOH CBA3M LI OMHApHBIX coefmﬂeunii. ]
MonekynsipHble i aTOMHBIC KPUCTAJLTHYECKHE peLETKY, CBOMCTBA BEIIECTB C 3THM THIIOM pemeTOF_-' A




| Merannuyeckas XuMuYecKas CBA3b M MeTalIMYecKas Kpnctannuqecxaﬂ peinéTka, CBO;{Q% .
" BELIECTB C ITUM THIIOM PeLIETOK. ExnHas npupoa XUMUYECKUX CBA3CH. )
Crenens okucnenns. CpaBHeHHe CTENEHN OKUCIEHUs U BaleHTHOCTH. [TpaBuna pacuéra crey
OKHCIICHHS 110 (OPMYJIaM XUMHUUECKHX COEAMHEHHH. )
OKHCJIHTeanO-BOCCTaHOBHTeanhIe peakuuu. OmnpezneneHue creneHei OKHCJIeHuy Iy
S/IEMEHTOB, 00pa3ylONmMX BEIIECTBA PA3HBIX KIACCOB. Peakiuuu MOHHOTO o6MeHa U OKHCIIUTE 1p 1.
BOCCTaHOBHTENbHBIE peakuuu. OKUCIHTEND H BOCCT2HOBHTE/b, OKHCJICHUE M  BOCCTAaHOB/ekye
Cocrapnenue YPaBHEHHH OKHUCITUTEILHO-BOCCTAHOBHTENBHBIX peaKuui METOIOM SJIEKTPOHHOTO Ganancy.
HNemoncrpauun \
Buneo bparmentsr u cnanaer «MoHnas xumMuueckas cBsisp ».
Konnexuus semecrs ¢ MOHHOM XMMHYECKOH CBSA3BIO.
Monenu nonnsix KPHCTAJINIMYECKUX PEMETOK.
Buneodparments: u cnaiizel «KoBanenTHasxumMuueckas cBI3bY.
Konnekuus semecrs MOJICKYJIAPHOTO ¥ aTOMHOT'O CTPOCHHSI.

Che;

A

Mozenn MonekynsipubIx 1 aTomugx KPUCTAJIIMYECKUX PEIIETOK.

Buneodparmentr u Ccraizer «Merauyeckas Xumudeckas CBS3bY.
Konnexuns «Merammzs Y CIIJIaBBI».

Bsaumoneiictsue munka ¢ CEpO#, CONSHOM KHCIOTOI, xnopuznom menu (I1).
lopenue mMaruns,

Bsaumopeiicteue XJIOPHOH U CEPOBOAOPOIHOM BOIEL.
JlaGopaTopusie onbiTh

29. Usrorosnenue MOZEH, HITIOCTPHPYIOMEH CBOMCTBA MeTaTIHYecKoii CBSI3H

Copnepxanne yuebnoro npexvera Xumns 9 KJace
(68 yacos, 2 yaca B Heze0)
IloBTOpenne n 06o6menne cBexennii no Kypcy 8 kaacca( 5 gacos)

Bunapubie coemunenns. Oxcuupl coneobpasyiompe u Heconeobpasyromue.
OCHOBaHM, aM()OTEpHBIE, KUCIOTHI. CpesiHue, KUCIIbIE, OCHOBHBIE COITH.

O606menue cBeeHMII O XUMHYECKMX peaKLUsX. Knaccudukanms xumuueckux peakuui mo
PA3/IHYIHBIM OCHOBAHMAM: COCTABY W YHMCIy DPEAarupyiolluX M oGpasyrommxcs BELUECTB, TEILIOBOMY ‘
3b(hexTy, HanpaBIEHHIO, M3MEHEHMIO CTENeHeH OKHCIeHHMs JIEMEHTOB, 00pasylolUX pearupyromue
BELIECTBA, (hase, ncrnonp30BaHUIO KaTATH3ATOPA.

IlonsTe o cxopocTn XxuMmueckoi peakuuu. DakTOpPEHl, BIMSIOMME Ha CKOPOCTh XMMHYECKHX

NpUpOJa  pearupylomuX —BEMIECTB, HX KOHIEHTpAUWsi, TeMmeparypa, IIOMaib
OBCHMS, HAIMYHE KaTanusaropa. Karamms.

anpoxcup::




3an i
HCHMOCTB CKOPOCTH XUMHYECKOMH peakiuu ot NPHPOLBI PEarMpyIoLMX BelecTs

B

3aBUCUMOCTD CKOPOCTH XHUMUYECKOU peaKiiiu ot TJI01A/H

CONPUKOCHOBEHUS pearupyroinx BemecTs («KMTIAILUMIE cnoiiy).

3aBUCUMOCTB CKOPOCTH XHMHYECKOI peaKkuuu ot Temrme
JlaGopaTopHbie onbITel

PaTyphbl pearupyiomux Beiecrs,

Bsaumozneiicteue ammuaka u XJIOPOBOOPOA.
Peakuus Helrpanusanum.

HaGmonenue tennosoro sddexra peaxipm HEeWTpanu3anmu.
BsauMo/ielcTBIE CEPHOI KMCIOTBI ¢ OKCMAOM MeJik (10).

. Pasnoxenue nepokcuia Bonoposa ¢ noMommbio KaTanass! Kaprogens

=RV N NI S

. 3aBHCHMOCTb CKOPOCTH XMMMYECKOH PeaKiiy ot NPHPO/BI PEarupyIoIMX BELIECTB HA NPUMEpe
B3aMMOZCHCTBHA PaCTBOPOB THOCYJib(haTa HATpHs ¥ XJopuaa Oapus, THOCY Ib(aTa HATPHS U CONSHOK
KHCJIOTHI,

7. 3aBUCHMOCTH CKOPOCTH XMMMYECKOH peakiuy OT MPUPO/IBI METAIIOB ITPU UX B3AUMOJENCTBHH C
COJISIHOM KUCIIOTOH.

8. 3aBHCHMOCTB CKOPOCTH XHMUYECKOH peakuMH OT MPHUPOABI KMCIOT NpPH B3aUMOJCHCTBUM HX C
KENEe30M.

9. 3aBMCUMOCTB CKOPOCTH XHMUYECKOH DKLU OT TEMIIEPaTypPhL.

10.  3aBucHUMOCTB CKOPOCTH XMMHUYECKOH PEaKIMK OT KOHIEHTPALIHH.

11. 3aBHCHMOCTH CKOPOCTH XMMHYECKOM DPEakUMH OT IUIOLIAJM CONPUKOCHOBEHHMS Dearupyromux
BELIECTB.

12. 3aBHCHMOCTBH CKOPOCTH XUMHYECKOM peaKiiy OT KaTalu3aTopa.
XuMHYecKHe PpeaKluu B pacTBopax 3jekTpoantos( 10 yacos)

[Tonsitie 00 DIEKTPOIUTHYECKOH IMCCOLMAIMU. OJEKTPOIUTEl M HEJICKTPOIHUTEL. Mexanusm
JMCCOLMALIAM  3JIEKTPOJIMTOB €  Pa3jIM4HBIM  XapaKTepoM  CBA3H. CreneHb BNEKTPONHTHICCKOM
nuccounanuu. CHIIbHBIE U CJ1a0bIe JNIEKTPOJIUTHL.

OCHOBHBIE TOJIOXKEHUS TEOPHH NEKTPOIUTUYECKOH NUCCOUMALIMH. Knaccudukanus HOHOB U HX
cBoiicTBa. KHCIOTHI, OCHOBAHMS U COJIM KAK 3JI€KTPOJIATHL. Mx xnaccubukanys 1 JUCCOLUALHS.

O61ie XMMHYECKHE CBOMCTBA KHMCIIOT: H3MEHEHME OKpackd MHIAMKATOPOB, B3aMMOJICHCTBHE C

METALIAMH, OKCHIaMM ¥ THJDOKCHIaMH METALIOB M CONSMH. MOICKYy/ISpHbIE 1 MOHHEIC (nonkse 1
2

COKpAIEHHBIE) YPABHEHUS peaxuui. ]
X HMUIECKHi CMBICT COKPAIIEHHBIX YPABHEHHH. VcNoBHS MPOTEKAHMS PeaKI|ii MEX/Ty SNEKTPOIUTaMH
10 KOHIa. Psii akTHBHOCTH METAJLIOB.

OG61He XMMAYECKHE CBONCTBA IIEOYCH: B3aMMOJICHCTBHE ¢ KMCIIOTAMH, OKCHJIAMHA HEMETAILIOB,

consmi. OBmMe XUMHYECKHE CBOWCTBA HEPAaCTBOPHMBIX OCHOBAHMIA: B3aUMOJICHCTBHE C KHUCIOTAMU,

pasIoXeHHe NPH HarpeBaHuH.

O6mue XMMHYECKHE CBOKMCTBA CPEIHHX coneii: B3aMMOACHCTBHE C KHCIOTaMH, LIeNoYaMH,

CONSMM 1 MeTa/IaMu. B3anMOelCTBHE KUCIBIX COIEH CO MET0UAMH. e
I'uaponu3, Kak 0GMEHHOE B3auMoeiicTBHE COJIEH C BOJOH. T'uporH3 COTH CHIBHORO

" & cnaboit KuenoTsl. IMapoH3 comu c1aboro OCHOBAHHUA | crpHOM kuenoThl. 1llkana pH‘. JTMTAYECKO
e 34 KMCJIOT, OCHOBaHMH, OKCHIOB H coneii B CBETE TEOPHH OICKTPOMMEEELEED




HH.
- UTENBbHBIX PEAKI]
JUCCOLIMALIMK U OKMCJIUTEJIbHO-BOCCTAHOB
JleMoHCcTpanum.
BOJIHOCTB.
* HcnreiTanue BewecTs ¥ UX pacTBOpPOB Ha JJIEKTPOIPO i I
i T KO :
*  3aBHCUMOCTD JMEKTPONPOBOJIHOCTH YKCYCHOM KHCIIOTBI O

HBH)KGHHG OKpalI€HHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.

Onpenenenue XapakTepa Cpe/ibl B pacTBOPax COJICH.
JlaGopaTopubie onbiThI,

i BL.
13. uccoumanus cna6umx SNIEKTPOJIUTOB Ha IPUMEPE YKCYCHOM KUCIIOT
14. Viamenenmue OKPacKu HHAMKaTOPOB B KMCIIOTHOH Cpejie.

15, Peakuus HEATPANIM3aLMHK PACTBOPA MENOYH PA3MYHBIMH KHCIOTAMH.

. TaMH.
16. Tonyyenue ruapokenna menu (II).1 ero B3auMozelicTBHE C PasTMYHBIMH KHCIOTAM
17.B3

AUMOJICHCTBHUE CUITBHBIX KUCIIOT © oxcumom meau (II).
18-20. Bsaumopeiictaue KHCIIOT C MeTajaMu.

21. Kavectpennag PeaKuus Ha Kap6oHaT-
22. Monyyenue CTYZHS KDEMHUEBOM KU
23. Kavectpennag Peakuys Ha Xnopuy -

HOH.

OTEI.

WK CynbdaT-uoHEI

24, Viavenenue OKpacKu MHIMKATOPOB B IMET0YHOj cpeze.

25. Bsaumopeiicraue Ieno4ei ¢ yriuekucnsmm razom,
26. Kauectsennag PeaKLKs Ha KaTHOH

27. Tonyuenue TUnpokcuna memu (11)
28. Bsaumoneiictaye KapObOHaTOB ¢ ku

AMMOHHSA.

H €0 pasioxeHue,

CIOTaMH.
29. Nonyuenue ruApokcuna xenesa(lll).

30. Baumopeiictaue JKEJIe3a ¢ PacTBo
IpakTuueckne padoTei

1. CaoiicTa KHCJIOT, OCHOBaHHH, OKCUIOB U conei
AUCCOLIMALIMY U OKHCITUTEBHO

POM cynbara meau (11)

B CBETE TEOpHH SNICKTPOJIMTHYECK O]
~BOCCTaHOBUTENLHBIX peakiuii

TaNoreHoB 1 uX GHOOTHYECKast pob.
OGuas xapaxTepucTika snemenTos VIA-
MOZM(UKALMK CepBI M HX CBOHCTBA, XuMudeck
Ceposomopon: crpoenue MOJIEKY/IBl, Gusnyeckue wu XUMHYECKHEe CBOMCTBA, MONydYeHHe W
- 3Havenue. CepoBOIOpOIHAs KHCIIOTA. Cyneduzs 1 ux 3navenye, mOMHHO(bopH_

Oxcun cepsr (IV), cepuncras Kucnora, cynsutsr. Kavecrennas PCaKIus Ha CynbGUT-HOH.
Oxceun cepet (VI), cepuas xuciora, cynbgarst. Kpucrannornapars:, Kauecrsemmas peakuus Ha

rpynmsl. Cepa B ipupose 1 eé nony4yeHue. ANnoTpornHsie
M€ CBOMCTBA CepHI 1 e& IIPHMEHEHHUE.



cynbdar-uou.

Cephas xucnora - cunpupii BJIEKTPOIIHT.

CBoiicrsa
THIIUYHOH KUCJIOTBI:

5 Kak
B3aUMOJICHCTBHE ¢ mMetamiamu, OCHOBHBIMM 1 ampoTepubivu OKCH/1amu
OCHOBaHMAMHU U aMDOTEPHBIMH FUAPOKCHIaMH, coltsivmu, Ka ,

HCCTBEHHAS peakius ya cyibar-uony.
O61mas XAPAKTEPUCTUKA HJIEMEHTOR VA-rpynnsi.  Asor. CTPOEHUE atoma y MOJIEKY 1pI

DusnuecKue U XuMHUeckne CBOHCTBA U IpUMEHEHue a30ra, A-

pasbasiennoi CEPHOM  KuCsoTHY,

AMMHaK, crpoetune MOJICKYJIbI U (DU3HYCCKHE CBOMCTR

a. AMMUayHas Bojia, HAINATLIPHLIA crinpr,
ruapar  ammuaka.  JloHopHho

-AKUCNITOPHLIK  MeXxaHu3m obpajoBanus  karuona aMMOHU4.
Boccranosurenshbie cBoicTa aMmuaxka. Conu ammonus u ux rnp

HMCHEHHE. KH‘!CCTBCHHEUJ peakiing Ha
KaTUOH aMMOHMUS.
Oxeuapr asora: HeconeoOpasyiolme 1 KHCIOTHBIE. A30THCTAS KHUCHOTA U HUTPUTHL A30THas
Kucnota, €€ nonyuenue u cBoiictsa. Hurparsr.

®ocdop, crpoenne aroma u anmnorponus. Dochus.
oprodocdopHas kucnora. Gocdarsr. ®ochopubie ynobpenns. Unce
O6wmas xapaktepucTuka snementos [V A-rpynnsi:

@ochun. Okenn  docdopa(V) u
KTULIU/IBI,

OCODEHHOCTH CTPOEHMS aTOMOB, MPOCTHIX
BCIIECTB ¥ COCIMHEHUH B 3aBUCUMOCTH OT MOJIOKEHHUS SJIEMEHTOB B [Tepuonuueckoii cucteme. Yrnepoa.

AJNNOTPONHEIE MOAUBHKALMK: anMa3, rpadut. AMopdHbIii yriepon u ero copra: caxa, AKTHBUPOBaHHBIN
yronb. Ancopbuus. XuUMHYECKME CBOMNCTBA yrnepona. KokcoxuMuyeckoe NpOM3BOACTBO M €ro
nponykuus. Kapounsr.

Oxcun yrrepona(Il): crpoenue MOJIEKyIbl, NONy4eHHe U ero csoictea. Oxcupn yrnepona(IV):
CTpPOCHHE MOJIEKYJIbl, MOJydeHHE M €ro CcBOWCTBAa. YrojeHasd Kuciorta. Conu YTOJBHOH KHCJIOTHI:
KapOoHaTeI M rupokapbonatel. TexHUYeCKas U MAMIEBas CoJa.

Heopranudeckue u  opraHuueckue BemectBa. VYrneBomopombl.  XHMHUECKoOe CTpOEHHE
OpraHHYeCKHX BEIIECTB, KaK NMOPSANOK COEJMHEHHS aTOMOB B MOJIEKYJIE TI0 BaJICHTHOCTH.

Meran, sTaH, Kak nNpejieibHble YINEBONOPOAbL JTHIEH ¥ aleTHIeH, Kak HeIlpeieNbHbIe
(HeHachImeHHbIE) yrieBonoponsl. [openue yriesomoponos. KauecTBenHbIe peakiyu Ha HelpeeNbHbIe
COEIUHEHHSL.

OTHUNOBBIH CIIMUPT, €ro NOJy4eHue, NpUMeHeHne u Gusnonoruyeckoe aeifctare. TpEXaTOMHbIIA

CIUAPT rHLEepHH. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIIMPTHL. YKCYCHAs - PEACTABUTENb Kacca
KapOOHOBBIX KHUCIIOT.

Kpemnuuii, ctpoenue ero atoma u cBoctsa. Kpemuuii B npupozne. Cunuuunsl ¥ cunas. Okeus
kpemuus(1Y). Kpemuuenas kucinora u e€ coiu.

ITpousBoacTBO cTekna u ueMeHTa. [IpoyKnus CHIMKATHOM IIPOMBINIIEHHOCTH: ONTHYECKOe
BOJIOKHO, Kepamuka, ¢papdop, dasHce.

OnTHyecKoe BOJIOKHO. .
Hemeramsl B npupoje. OpakiMoHHas NEPEroHKa XHAKOTO BO3AyXa KaK Crnocob MmomydeHus
KHCJIOpOJa, a30Ta, aproHa. Ilomyuenune gpocdopa, kpeMHus, X10pa, fona. DIEKTPoIU3 pacTBOPOB.
[TonmyueHue cepHOM KUCIOTHI: CHIPBE, XMMU3M, TEXHOJIOTHYECKAs CXEMa, METO/| KUIIALIETO CIOs,

TPUHIMNGI TEMI000MEHa, POTUBOTOKA U IupKysmu. Oneym. [IponsBoncTBo ammuaxa: ChIpsE,
XHMH3M, TEXHOJIOTHYECKasA CXeMa.

JeMoOHCTpanuu

e Komrexuus HEMETAJLIOB.

~ Mopeny KpUCTATIINIECKHX PEIIETOK HEMETAIUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O: M IIPUHLUIIBL €r0 paGoTHL
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OGpasiibl raJIOrEHOB - HPOCTHIX BEILIECTB.
BzauMoieHicTBHE raJIoOreHOB ¢ METAJIJIAMH,

Borrecnenne xiiopa 6poMom mim iio1a U3 pacTBOpoB UX coJtei
Kosuiekimst pupoiHbIX coemueHui XJopa.

B3saumopeiictBue cepsl ¢ Metamiamu,

['opetne cepbl B KHCI10po1e

Komnexuus CYb(HIHBIX py1.

Kauecrsennas peaxums ua Cynbdua-nou

O6ecuseunBanue OKPAILICHHBIX TKAHEH U LIBETOB CEPHUCTHIM Ia3om.

Baaumopeiictaue KOHLCHTPHPOBAHHOM CEPHOMN KHCIIOTHI ¢ MEBIO.
O6yrnusanue opranuyeckix BELUECTB KOHUEHTPUPOBAHHOMH CEPHOM KHCIIOTO,

Anarpamma «Cocragp BO3yXay.
Buneodjparmemm H cnanabl «[Ituypy Oa3zapeiy.

Honyqeﬂne. cobupanue u pacnosHaBaHue aMMHaka.

Paznoxenue 6uxpomara ammonug,

Bsaumoeitcraue KOHLEHTPHpPOBaHHOI a30THOH KHCIIOTBI C MEIB10.
['openne 4epHOro nopoxa

Paznoxenne HHTpaTa kanus u ropenue APEBECHOTO yronbka B HEM
O6pas3iip TIPHPOIHBIX coeuBeH Ui docdopa.

I'openue dochopa na BO31yXe u B kucnopope,

Honyyenue 6enoro $ochopa u ucnbrranye €ro CBOMCTB
Komnekuus «O6pasiipr TIPUPONIHBIX coenuuenuif yriaepoaay

IMoprper H. A. 3enunckoro., llornomenue dKTHBHPOBAHHBIM yriiém PaCTBOPEHHBIX BemecTg

HJIH rasos.
Yerpoiicteo IPOTHBOraza.
Monenu monexyn METaHa, 5TaHa, sTueHa u aneTuens.

Bsaumoaeiictue 3THJIEHa ¢ §

Kayecteennag PeaKuKst Ha MHOrOaToOMHpb1e CITHPTEI.
Konnexnus «O6pa3wpl npupoHbIX COCAMHEHHI KpeMHusy,

Konnexuus crexna, KEpaMHKH, ueMeHTa 1 u3nenuit uz auy,

Konnexuus NPONYKLHH CHITMKATHOI] NPOMBIIIJICHHOCTH.

Buneopparments: u cnainel «IIpousBoactso crexna u LEMEHTa.

Konnekuus «IIpuponHsle coenunenns HEMETAJJIOBY).

Buneopparments: u crnanasl «Opakimonnas [ICPETOHKa XXM IKOro BO3yXxay
Buneodparmentsr u crnaiasl «ITomyyenue BOZ0Opoxa, kucnopozaa u rasoreqop

SNICKTPOJIMTHYECKHM CITIOCOOOM).
Monenu annapaToB JJIsi IPOM3BOICTRA CEPHOM KHCIIOTEI.

Monens xunsmero cios.
Mozens xononusr cunresa aMMHMaka.
Bﬁ,ueoq)parmeﬂrm H crnaiael «[IpousBoacTeo CEPHOM KHCIOTEI,

Buneodparmentsi u cnaiier «IIpou3BoxcTBo ammuarkcay.

; Konnexuns «ChIpsé mst nonyuenns CEPHOM KHCIIOTEIy.
R :




JlabopaTopHbie onbIThI

31. Pacnio3HaBanue ranoreuni-HoHoB.

32. KayecTBeHHbIe PeaKunH Ha cysbpaT-HOHbI.

33. KauecTBeHHas peakumst Ha KaTuow AMMOHHSI,

34. XuMudeCKHe CBONCTBA A30THOM KHCIIOThL. KaK EKTPOIIHTA.
35. KauecTBennsle peakumu na docdar-uoHn.

36. [lonyueHnue u CBONCTBA YIONBHOI KHCTOTHL.

37. KauectBennas peakuus na KapOoHAaT-HOH.

38. [Iponyckanue yrieKHCIoro rasa yepes PacTBOP CHIIMKATA HATPUSL.
IIpakTHYeckHe paboThI

2. Vi3y4eHue CBOUCTB CONSHOM KHCIOTHL.

3. Uzyuenue cBONCTB CEPHOH KUCIOTHI.

4. TTonyyeHre aMMHAKa W U3YYEHHE €TI0 CBOMCTB.

5. Tonyyenue yriekucioro ra3a H H3y4eHue ero CBOMCTB.

Meranasl 1 ux coenunennsn (174acos)

ITonoxenue Meramnos B Ilepuonuueckoil cucreme xumuueckux snementos JI. Y. Menneneesa,
CTPOCHHE HX aTOMOB H KPHUCTAaJIJIOB. MeTtanaudeckas ¢BA3b H METAJLIHYUECKast KpHUCTalllIn4eCKas peménca.
®uzuueckue CBONMCTBAa METAJIOB: 3JICKTPO- H TEILUIONPOBOOHOCTL, OTpaXKarllas CHOCOﬁHOCTh,
m1acTUYHOCTE. CriiaBbl YEPHBIE U IBETHBIE.

MeTtamisl KaKk BOCCTAHOBHTENH. DNIEKTPOXMMUYECKUH DAl HANpsHKEHWH. B3anMoaelcTBHE METaNoB ¢
HEMETalllaMHi, OKCHIaMH, KHCJIOTaMH, COJIAMH. AJT[OMHHOTepMHﬂ.

CTpoeHre aTOMOB M MPOCTBIX BEINECTB ILIENOYHBIX METAIOB. 3aBHCHMOCTh (PH3HYECKHX U XMMHYECKHX
CBOMCTB IIEJOYHBIX METAJIJIOB OT 3aps/I0B sep UX aToMOB. OKCH/IBI M THAPOKCH/IBI IENIOYHBIX METAJIIOB,
X TIOTyJEeHHE, CBOUCTBA, IPUMEHEHHEe. Baxkuelinue CoM WENoYHbIX METAUIOB, MX 3HAYCHUE B XKUBOH H
HEXHBOM MPUPOJIE U B XH3HH YEJIOBEKa.

CTpOEHHE aTOMOB M TPOCTBIX BEIIECTB LIETOYHO3EMENBHBIX METAIOB. 3aBUCHMOCT (DU3MHUECKHX M
XEMHUYECKHX CBOMCTB HIEJOYHO3EMENBHBIX METAIIIOB OT 3aps/ioB sep WX aTOMOB. OKCHJIbI U THAPOKCHIIBL
IIENOYHO3eMEBHBIX METAUIOB, HX IONy4EHHUE, CBOACTBA U NPUMEHEHHE. BaxHek e comi mEnodHo -
3eMelNbHBIX META/UIOB, MX 3HAYeHHWE B MPUpOZEe U Xu3HM yejnoBexa. KapOonartel m rumpoxapOoOHATHI
KaJIbLIUS.

JKEécTKOCTh BOABI: BpEMEHHasA ¥ NOCTOAHHAA. Cnocobsl ycTpaHeHHusI BpeMEeHHOH kxécTkocTh. CriocoOsr
yCTpaHeHHs MOCTOSHHOM JkEcTKoCTH. VoHuThl. COEMHEHMS AlOMHMHHS B TIPHPOJC. XUMHYECKUE
cBojicTBa anfoMunna. OcoGEHHOCTH OKCHIA W TMAPOKCHIA AMOMMHHS KaK aM(OTePHBIX COCIMHEHHMH.
Ba)xHe e CONH AMOMUHMS (XJIOPHA, Cyb(ar).

Ocobennoctu crpoenns aToma xeinesa. JKemeso B mpupoze. Baxueiume pyasl xenesa. Oxcuasl U
runpoxcusl xenesa(ll) u xenesa(lll). Coma xenesa(ll) 1 xenesa(Ill). OGuapyxeHue HOHOB KaTHOHOB

uene3a B pacTBOpe. 3HAYECHHE COEIMHEHMHM KKenesa.

Hhat: KOPP03H51 XHMHYECKas ¥ dJIEKTPOXMMHYECKas. 3alliTa METaJlIOB OT KOPPO3HH. Merausl B IPUPOJE: B
'CBOOOJIHOM BHJIE ¥ B BHE coeuHeHHH. [ToHsTHE O METALTYPIHH. YgpHas ¥ [IBETHAA METAILTyPrus.

_'HBpOMeTamepma, THIPOMETATTYpPrHS, sNeKTpoMeTaLtyprus. Jlomennsii mponece. Ilepepabotia

: uy'ryna B CTaltb, DNeKTPOIIH3 PACILIABOB. ot




oy H
JlemoncrpauH | | )
e BiaumojiciicTBUC HATPUS, JIMTHS W KAILIUA € BOJIOH.

'openue HaTpHsl, Marins 1 KeIe3a B KNCIOpo/IC.
Benbinka TepMHTHOR CMECH.

Baaumo ieHcTBHE CMECH 1TI0POLIIKOB CEPhI K Jikesiesa, IIMHKA U CEpbl.
BaaumoieicTBIE aJIOMUHKS C KUCIIOTAMHM, LICTOYaMH U BOJIOM.

BaaumoseHcTBme xeesa U MeJIM ¢ XJIOPOM.
B3aumojielicTBue Mein ¢ KOHIEEHTPUPOBAHHOM CEPHOM KUCIIOTON U a30THOMU KUCIIOTOR \

(pa3baBjicHHON U KOHLEHTPUPOBAHHOM ).
Okpacka njuaMenu coeiMHeHHSIMH LIETOYHBIX METALIOB,

OKpaCKa IIAMEHU COCIMHEHUSIMU LIETIOYHO3EMEILHBIX METAIJIOB .

lamenune uszsectu Booil.
Honyuenue xécTroit BobI B3aMMOJICHCTBMEM YIJIEKUCIIOTO ra3a ¢ M3BECTKOBOM BOJIOMA.

Yerpanenue Bpementoi xECTKOCTH Kunsuenuem u 100aBKO# COJIBI.
Yerpanenue noctosuHoi HECTKOCTH J100aBKO#M COJIBI.

HMonutsl v npuaumn ux JeHCTBHSA (BUaEO(parMenT).

Komnexuns npuponsix COC/IMHEHUI AIIOMHHMUS.

Buneodparmenrs: u cianiel «OKCHI alIOMHUHMS U ero MoaubUKaLN.

IMonyyenue aM(OTEPHOro ruAPOKCHIA ATIOMHHIS U HCClleJOBaHHE ero CBOMCTB.
Konnexuus «Xumuyeckue HCTOYHHKHU TOKAy.

Pesynbrarer anurensuoro IKCNEPUMEHTA 110 H3YYEHHIO KOPPO3HH CTATBHBIX H3JIeNuii B
3aBUCHMOCTH OT YCJIOBHI NpoLieccos.

Boccranosnenne menu uz okcuaa meau(Il) Bonopomom.

Buneogparmentsi u cnaiigsr «ITpousBoacTBO uyryHa u crammy.

Buneodparments! u cnaiinsr «M3nenus us 4yTr'YHa U CTaimy.

Buneogparmentst u cnaiims «IIpousBoacTBo amomuamsy.

JlabopaTopusbie onbiThI
39.BsaumoeiicTsue xenesa ¢ pactBopoM cyibpara megu(Il).

40.Honyqeﬂne HU3BECTKOBOH BOJAbI U OIBITHI C HEiA.
41.Tonyyenue ruapokcuaos xenesa(Il) u (II1).
42.KayecTBeHHbIE p€aKlMu Ha KaTUOHBI )KeJjle3a

IlpakTHueckne pa6orsi
6. Ilonydenne KecTKOH BOXBI U COCOOBI &8 YCTpaHEHHS.

7. PeleHne oKCIepHMEHTAIBHBIX 337124 110 TEMe «Metannen.

XumMHs ¥ OKpYykalomas cpena(2 gaca)

Crpoenne 3emnu: sapo, MaHTHS, 3eMHas KOpa, HX XuMuJecKuii coctaB. Jlutocdepa u eé

mecléﬁﬁ cocras. Munepaisl. Pyasl. Ocagoussie nopozsl. Ilonesnsie nckonaemsie. Xumuueckuii

ocepsl. Xumueckuit cocTaB aTMochepst.

€CKOro 3arpsA3HEHHS OKpYKarome# cpensl. [nobanbusle 5K0M0rmyecKie npobeMbl
0BEIH 3eKT, KUCTOTHBIE JOY(IH, O30HOBBIE JBIDHL. Mesxnynapozsoe
OXpaHbI OKPYKAIOIEH CPEJTBI OT XUMHUUECKOro 3arpsi3HeHus. «3enéHas




XUMMSIY.
Jemoucrpanun
- =
BuneodparmenTsl 1 crnaiisl «Crtpoenne 3emMin 1 eé XUMHYCCKHiT cOCTaBy
* Komnekuus Munepanos u ropusix nopog.
*  Konnexuus «Pyasr Mmetaniosy.
" .
Buneodparments u caiiipt «nobansubie 5K0m0rHueckue poduemMnl YenoBeuecTsa,
JlabopaTopHbie OnbITHI
43. Uzyyenue rpaHura.

O600menne 3HAHUI 0 XHMHM 32 KYPC OCHOBHOMH MIKOJIbI.
TloaroroBka k OcHOBHOMY rocyaaperBennomy sx3ameny(7 4acos)

CrtpoeHue atoMa B COOTBETCTBHH C MOJIOKEHUEM XUMHYECKOro sniemenTa B [leproinyeckoii cucreme.
CrpoeHue BEIECTBA: XUMMYECKass CBf3b W KPUCTALIMYECKME peETKA. 3aBUCMMOCTH CBOHCTB
00pa30BaHHEIX 3IEMEHTAMH MPOCTHIX BEIIECTB (METANNOB, HEMETALIOB, OJAarOpOJHBIX Tra3oB) OT
NOJOXEHUs 37eMeHTOB B Ilepuoanyeckoit cucreme. TUMONIOrUs HEOPraHMYECKUX BELIECTB, ACICHUC UX
Ha Kyacchl U rpynnsl. [Ipencrasureny.

[Ipu3HakW M YCIOBHsS TNpPOTEKaHWs XHMMYECKMX peakiui. THUIoNorus XHMH4ECKHX peakiui 10
pa3IM4HbBIM OCHOBaHUAM. Peakiiun nonHoro obMena. OKMCINTEIbHO-BOCCTAHOBATENIBHBIC PEAKIIMH.
XHMHYECKHE CBOWCTBA MPOCTHIX BELIECTB. XapaKTepHbIE XMMHMHYECKHE CBOHMCTBA
COJ1e06Pa3yIOIMX OKCHIOB, TMIPOKCHIOB (OCHOBaHMH, KMCIOT U aM(pOTEpHBIX IMIPOKCHIOB), COJIEH.

YyeOHO-TeMATHYECKHH NJIaH

Konnuectso B TOM 4YmMcIe Ha IPOBE/ICHUE |
4acoB 110 TTpaKTHYECKHX KOHTpOIBHBIX
porpamMme pabot pabot

Neo HaumeHOBaHKE pa3zienioB (TeM)

8 knace

1 | HauanpHbple NOHATHA H 3aKOHBI 21 2 1

|
|
XPIMHHU T : K

2 | Baxkneiimue npeacTaBUTENH
HEOpraHHYECKUX BEINECTB.
KouuecTBEHHBIE OTHOILIEHUS B

XHUMHHU
3 | OcHOBHBIE KJIaCChI 10 1
HEOpraHu4eCKHUX COETMHEHUH
4 | Ilepuomuyeckui 3aKOH 7| 8
IMepuonuyeckas cucrema

xumuaeckux onemenros JI. W

MeHzeneeBa H CTPOEHHE aTOMa
5 | Xumugeckast ~ CBA3b. 11 0 1
OKHUCTUTENIBHO -
| BOCCTAHOBHTEJIBHBIE PEaKLIUH
Peseps 2 \
s 70 5 4 \

9 knacc \




1 [TosTopeH#e 1 0000LIEHHE 5 \%
[ ceenieHnii mo kypey 8 knacca. ". ‘
XHMHYECKHE peaKLHH ||
T 1 1
2 | Xumuueckue peakLu B ﬂ
F pacTBopax 3 1
3 | Hemerauibl 1 UX cOeAHHEHHUS 25 5 1
,- 4 | MeTanisl H UX COEMHEHHUS] 17
5 | Xumus M OKpyxatomas cpezia 2 ]
| 6 | OGo6ienne 3HaHMit 10 XMMKH 32 7
KypC OCHOBHOM LIKOJIBL.
IMoaroroska K OcHoBHOMY
FOCy1apCTBEHHOMY 3K3aMeHy
(0Orn)
Peseps 2 l
68 0 [ 4
Ii
r ' Kanenzapho-rematuyeckoe NJIAHAPOBaHHE y4eOHOI0 npeaMeTa
| Xamus 8 kiace
Tema ypoxa Komn | Jlata | Jomamn HUcnonsioBanne ]
4YeCTB | mpoBex ee obopynoBanuns HeHTpa
0 €HHA | 3aaaHHe «Touka pocra»
4acoB
2 3 4 5
Havanbubie nousitus n 3aKOHbI XuMHuH (21 q)
1 [ Ilpeamer xumun. Pons XHMHH B KH3HU 1 [

4e0BeKa
2 | Metoas! u3yyenns xummn 1

Hatuuk TEMIIEPaTyphI
(TepMonaprli‘i),
CIHMPTOBKa

|3 | Bxommnas amarsoctiaecras pa6ora
SESS—
4 | Arperatnsre COCTOSIHHS BELIECTB T
—
—_—

5 [IL p Ne 1 «3HakomcTBO ¢ 1abopaTopHEIM
o6opynosanuem. [Ipasuna Th npu
pabote B kabUHETE X UMMM

6 l Dusnyeckue ABICHUS B XUMAY 1 Haruuk TeMIIEpaTyphi

MIIATHHOBLIH

7 _IM.p.Ne 2 «Ananus noussn
8 |AromHo- MOJIEKYJISIpHOE

Y4eHHE. X UMHYECKHE IIEMEHTE]

9 |3Haku xuMHgeckux 1
3JIEMEHTOB,

10 |ITepuopuueckas TabNuIa XUMUYECKHX 1

emenToB J[. .
“HeNeeBa.




12 | Xumuueckue Gopmyib 1
13 BajnenrHoctn I
14 L?nl_JICHlIIU_l:lI, ]
I
l

15 [ XHMHUCCKHE peakiuu.

16 |3aKOH COXPAHCHUS MACCHI BEIILCCTB,

- XHMHUCCKHE YPABHCHMSI
17 | XHMHUCCKHE YpaBHCHUSI

18 | Tunbl XUMHUCCKHX peaKitmil

19 | TUnbl XHMHUCCKNX pc-amu«u‘i

20 [losropenue u o6o0MIEHHE TEMBI

«HauanbHble NOHATHSI U 3aKOHBI XUMUKHY

Becw ICKTPOHHBIC

21 K.p.Ne 1 «Havanbible NOHATHS W 3aKOHBI 1
XHMHH»
BasHeiimue npeaCTaBHTE M Heopranuyeckux seuecrs. KoanyecrseHnbie OTHOIIEHUS B XHMHH
(18 4)
22 |Bo3nyx u ero cocras 1 [Ipubop st onpeaeneHus
cocrasa BO3lyxa
23 |Kucnopon 1
24 [1. p.Ne3 «IlonyueHnue, cobupanue u 1
pacno3HaBaHHE KMCIOpoaan

25 |Oxcuupl 1

26 |Bonopon 1

27 | Tlp. Ne4 «Ilonyuenue, coGupaHue 1 11

pacrno3HaBaHHE BOJIOPOJA»
28 | Kucnotsl

29 | Conu

30 [KonuuecTBO BEILLECTBA

31 |PemieHue pacyeTHbIX 32134
32 |MonspHblii 00bEM
ra3000pa3HbIX BEILECTB

[{udpoBoit MUKPOCKOTI

it |t | et | et |

\
:
i

33 |Pacyérbl 0 XMMHUUYECKUM 1 }
ypaBHEHHUAM

34 |Pacuérhl 10 XUMHYECKHM 1
ypaBHEHHIM

35 Bona. OcHOBaHHA
36 |PactBOopbl. MaccoBas 107
pacTBOPEHHOrO BELICCTBA

37 | ILp. Ne 5 «ITpuroToBeHHE PacTBOPOB 1
coueii ¢ MX 3a7laHHON MaccoBOH JI0Ien»
38 |0O606meHue U cucTeMaTu3alus 3HAHUH 1

o TeMe: «Ba)kHeuine npeacTaBUTENH

HEOpraHUYEeCKHX BELIECTB.

KonuyecTBeHHBIE OTHOLIEHUS B XUMHUK)

39 [K.p.Ne2 no teme: «Baxueiiiuue 1

NIpeACTaBUTENH HEOPTraHUYECKUX

s pemects. KonnyecTBeHHBIE OTHOLIEHNS B
| |xEMER»

OCHOBHbIE K/IaCChl HEOPraHu4eCcKHX COeIHHCH M (10 9)
: maccmbuxaum mceoitctea | 1 | | | Marauk pH




~ T 1
accH@HKallHs H CBOHCTBA

41 |OcHoBaHHS: K1
|
|

|

RO Jlatunk pH. ;u\m\ A
o0BEMA RHIAKOCTY, »r
OlopeTKa. narung

TEMICPATYPbl Hfm']'lllm

46 |['eneTHyecKas CBS3b MEXIY KiaccaMH
HEOPraHH4eCKHX BEIIEeCTB

BBIH. JIATUHK AaBJieHyy
MArHHTHAs Melliaikg
e
42 |Kucnotsl. KnaccHHKaLHA KHCIIOT : \
43 |CgoiicTBa KHCIOT 1
4 |Kaaccuduxauus conei 1 |
45 |CsoiicTBa coneit } S

ILp. Ne 6 «Pewenne
3KCNEPHMEHTAIBHBIX 331a4»

48 |Ob600menne H CHCTEMATH3AIMS 3HAHMI
no teMe: «OCHOBHBIE KJIAaCChI
| |HCOpraHM4YecKHX COeIMHEHHI»

49 | K.p. Ne3 no teme: «OCHOBHBIE KIacCh!
HCOPraHHYECKHUX COeqUHEHHHY

1

Ilepuonuaecknii 3axon n Ilepnonnyeckas cucrema
CTpoeHHe aToma (8 1)

XHMH4YecKHX d1eMeHTOB /. H. Menaeneena n

EctecTBenHbIe cemeiicTpa
XHMHYECKHX 3J1EMEHTOB.
AmdotepHocTs

' 50

1

51 | Otxpeirve /1. U. Menneneesem
Ilepuonngeckoro 3akona

52 | OcHoBHBIE CBENEHNS O CTPOECHHH
aTOMOB.

53 |Crpoenue 3neKTpoHHBIX YPOBHE# aTOMOB
XHMHYECKHX 351eMeHTOB Ne«Nel-20 B
Tabmuue J1. U. Menjeneesa.

wn
N

Ilepuonuaeckuit 3akon
[. K. Menzeneesa u ctpoenue atoma

55 | XapakTepucTHka XHUMHYECKOTO
3JIEMEHTA HA OCHOBAHHH €r0 MOJIOKEHHUS
B [lepuonuyeckoii cucreme

56 | XapakTtepucTHKa XHMHYECKOTO dJleMenTa
Ha OCHOBAaHHWH €r0 MOJIOKEHUS B
Ilepnonudeckoii cucreme

57 |3uauenne Ilepuoanyeckoro 3aKona u
Ileproaeckoit cucTeMp XuMuYecKHX
aneMenToB J1. 1. Meneneena

XHMHYecCKas CBA3b. OKHCJ]HTeJII:HO-BOCCTaHOBIlTeJlbl-lble peakuuu (11 y)

58 |HoHHas xuMudeckas CBs3n

1

Jatumk remneparyper
INIAaTHHOBBIN, JATYHUK TEM-
TICpaTyphbl TEPMONAPHbIN

59 | KoBanenthas XUMHYECKas CBI3h

60 |KoBanentnas nonsipras xumudeckas

|CBA3B

61 ATMYECKAs XUMAYECKast CBSA3b

| 62




/ ’”'.-'_._-
// [63 | OkucnuTenbHO- BOCCTAHOBUTENbHbIE
/ peakiuu ]

64 |OKUCIUTENBHO-BOCCTAHOBHTEIILHBIE
peakium
65 |O0o0uEeHre n cucTeMaru3aliys 3HaHui
no temam: «I13 u TICXD» u «Crpoenue
semecrBa. OBPy»
66 | Konrponbshas pabora no remam: «I13 u
[ICXD» u «Ctpoenue Beiecrsa. OBPy
67 | Pewenue pacueTHbIX 3aj1auy
68 | IlpomexxyToyHas arrecTaius

Pesepe — 2 uaca - «Pewienue pacuemnuLx 3a0a4) J

Xumus 9 knace

Ne Tema ypoka Koau | Jlara | Jlomaws Hcno/ib30BaHue
n/ yecTB | NpoBe/l ee 000py/10BAHHUS LEHTPA
n 0 eHusi | 3ajaHue «Touka pocTa»
4acoB
2 3 4 5
1 | Knaccuduxauus HeOpraHm4ecKkux 1
BELECTB ¥ MX HOMEHKJIATypa
2 | Knaccugpukauus XuMHYECKUX peaKimi 1
MO pa3IugHBIM OCHOBAHHSM
3 | Bxoanas muarHocTHyeckas padboTa
4 | INTonsiTHe 0 CKOPOCTH XUMHYECKOH 1 [Tpubop s ui-
peaxuHH. JIOCTpALMA 3aBUCMMOCTH
CKOPOCTH XMMHYECKOH
peaxiuu OT YCJIOBHH
5 | Karauus 1
Xumuueckue peakuuu B pacrsopax (10 q)
6 | DnexkTponuTHYECKasd 1 JlaTumK TEMIEPATYPBI
JIUCCOIMALIUS IUIATHUHOBBIA
7 | OcHoBHBIE NOJ0XKEHHS TCOPUH 1
3JEKTPONTMTHYECKOH IMCCOLHALINH
(To)
8 IXuMHMYeCcKHe CBOMCTBA KHMCJIOT B CBETC 1 JlaT4uK 3JIEKTPO-
T IPOBOJHOCTH, I03aTOP
00BEMA KHUIKOCTH, O10-
peTka

9 [Xumuueckue CBOMCTBa KHCIOT B CBETE 1

TO]]

10 [Xumuueckue cBOMCTBA OCHOBaHH B CBETE 1
TEOPUH 3NEKTPONTUTHYECKON ANCCOLHALHH

11 [XuMH4eckue cBOMCTBa COJIEH B CBETE 1

TEOPHH JIEKTPOTHTHYECKO#H IMCCOLHallMU
12 | [TonaTue o rumponu3e Coei

13 | IL.p. Ne 1. Pemmenue dKCnepuMEHTATBHBIX 1
3aay [0 TeMe «IEKTPOJIUTHYECKAA
JIHCCOLHALIS»

| 14 | OGo6menne u cHCTeMATH3aLMs 3HAHHH 1




110 TeMe « XMMHUYECKHE peaKllHH B [
pacTBOpax MIEKTPOJHTOBY ]
15 / K.p.Ne I o Teme «XUMHUECKHE ‘
KL WIEKT oB» .
HH B pacTBOPAX JJICKTPOJIHT . |
— ; Hemera/uibl M HX coeaunenns (25 4) —
1 .
16 (OO6mas xapaKTepUCTHKA
= _‘_\_\_"‘—‘-\—\. _
HEMETaILIOB 1 ATTapar Juis 1posejieyy,
o XMMHYECKHX IIpolieccop |
XapakTepHcTHKa 3emeHToB VIIA ey |
= — |
rpynibl — rajgoreHoB 1 e
18 | CoenuHenus ranoreHoB ﬂ
19 [TLp.Ne 2. «U3yuenue cBONCTB CONSHOIM 1
KHCJIOTBI»
aTr JJ1s POBE/IeHH
20 | O6mas XapaKTepHCTHKa 351eMeHTOB VI 1 Annapar aJst IPOBE/IeHUy

XHMHYECKHX peakiuii
(AITXP), npubop mns
MOJIy4YE€HHS Ta30B WU
annapar Kunmna

A - xanbkoreHos. Cepa

CPOBOZIOPOL H Cy b (U IBI 1
HCTIOPONHEIE COE/IHHERHS CephI 1

23 [Ilp. o 3. «M3ydenue cBoiicts CEpHOI 1
KHCJIOTEI»
O6mas 1 Tepmopesucrop-
XapPaKTEPHCTHKA XHMUYECKHX 3/IEMEHTOR HBIH JaTYUK TEM-
VA rpynnst. Asor [epaTypsl, JaTYUK
pH, naruuk snex-
TPOIIPOBOHOCTH,

anmnapar s npo-
BEJIEHUS] XUMHUYe-
CKMX peakiuii
(AITXP), margut-
Hasl Meranka

25 / Ammuax. Conn aMMoHUs 1 Jatuuk snexrpo-
IPOBOJTHOCTH
26 | ILp.Ne 4 «Ilonydenue avmuara n 1 [
L H3YYEHHE ero CBOHCTBY
LZ? Kucnoponconepsxammue coenunenns 1 Hatunk autpar-
asora HOHOB
28 [Kucnopozconepxamme COEIMHEHHUS a30Ta 1 B
29 | ®ocop u ero coenunenns 1
30 | O6imas I
XapaKTepuCTHKa 3JeMeHTOB [V A-
Tpynnel. Yruepon
31 Kucnopoaconepxamue coenunenns 1
yriepoga
32 [ILp. Ne &. «Ilomy4enue yrnexucioro 1
I'asa u M3y4yeHue ero cBoiicTsy
3 | YrneBoxoposs 1

JOPOAICONEPKAINHE  OpraHWYeCcKHe 1

1

H €10 coeAurenm 1




J
W Cumukarnas

IPOMBIUIIEHHOCTE
}_7__ [Tonyuenue HEMeTamnnon
38 [[Tonyuenue BOKHEHIIux
| XHMHMYECKHUX COeMHEHMi
39 106061menue no reme «Hemerannm 1 ux

)071BHAs paboT 3 10 TeMe

COEIUHEHHSI» :
40 | Kip. N2 1o Teme: «Hemertann n v | 1 | —
COCIUHEHUAY \
Meranan u ux
41 [lonoxenne metannos s Ilepnonnueckoit ]coen""e““ﬂ (17 4) 1
CUCTEME, CTPOCHHE ATOMOB H KPHCTANIIOR
42 |06mme XMMHYECKHE CBOMCTBA MeTALIOR 1
43 O6was xapakrepucruka 1
[IIETOYHLIX METAIOB
44 | O6mas xapakTepucTyka 1
IIENIOYHBIX METAJIIOB
45 |06mas xapakTepucTHKa 1
IIEIOYHO3EMENTBHBIX
METaloB
46 | Obmas xapakTepucTHKa 1
HIE€NTOYHO3CMEIBHBIX
METaJlIOB
47 | XKécTkocTh BOJBI M CIIOCOOBI €€ 1
yCTpaHEeHHUs
48 | IL.p.Ne 6. «Ilonyuenue xecTkoit BOABI U 1 JlaTumk 31eKTpo-
C10co0bI €€ yCTpaHEeHHS» TIPOBOJIHOCTH,
MarHuTHas Me-
manka, npudop
IUISL TIOJTY YeHUS
ra3oB WM anmna-
pat Kunna
49 |AMOMHMHHUN H €r0 COEAUHEHHUS 1
50 DKeneso ] JlaTauK naBnenus
51 [CoeauHeHus xejes3a 1
52 [[I.p. Ne 7 «Pemmenne 1
HKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«<MeTasl»
53 [Koppo3us METaUIOB U CIIOCOOBI 3alIUThI 1
OT HeE
eTaJlibl B IIPUPOJIE. I
55 [[oHsTHE O METAJUTYPrHH 1
6 0606menue 3Hauuit o TeMe «MeTamisn 1
) 1

XHMHA H OK])

ykalomas cpeaa (2 1)

s OpraHM3allMs  IIaHeTh

1




i cpeapl OT XUM MYECKOTO

roroBka K OcHOBHOMy

a Kypc ocHOBHO¥ mkobl. 1o

arpsi3HEHHA T
O6o6menne 3HAHHH rocyaapcTBeHHOMY jK3aMeHy |
(012) (74)
s
760 [BemectBa ——i—-——--“*—’*“"ﬂr____‘“‘“‘ﬂ'l
_ET—XHMH%CKHC peaxKiii . o=y
62 (OcHOBBI I
HEOpraHH4ecKoi
XHMHH
63 (OcHOBEI 1
HeOpraHU4ecKoM
XHMHH
64 [MoBTopenue U 0006IIEHHE N0 TEME. 1
[ToaroToBKa K KOHTPOJIBHO#H paboTe
65 [KontponbHas pa6otaNe4 «MTorosas 1o 1

66 |AHanu3 KOHTPOJILHOW paboOTHI.

YPCY OCHOBHOH LUKOJIBI»

67 P
68

[logBeneHHe UTOTOB roja.

€3epBHOE BpeMs

8. Onucanue y4yeGHO-METOANYECKOI0 H MaTePHAJIbHO-TEXHH1€CKOI0
obecneyeHHs.

YMK «Xumun. 8 knacc»

. T'abpuensn O. C. Xumus. 8 knacc: yueGHUK s oOmeobpazoBarenbHbx opranusaumii / O. C.

I'abpuensn, U. I'. Octpoymos, C. A. Cnaaxos. — M.: IIpocsemenue, 2021
I'abpuensa O. C. Xumusa. Meroauueckoe nocobue mis 8 knacca ydeOHoe mocoOue s

obmeobpazosarensHbix opranuszaumii / O. C. I'abpuensan, U. B. Akc€nosa, H. I'. OctpoymoB. —
M.: INpoceeuienue, 2019
I'a6puensa O. C. Xumus. CO0opHUK 3a1a4 M ynpaxHeHud. 8 kmacc: yueGHoe nocobue s
obmeobpaszosarensubix opranusauui/ O. C. I'abpuensn, M. B. Tpury6uax M.: Ilpocsemenne,
2019
I'a6puensn O. C. Xumus. Terpans mist 1a00paTOPHBIX ONMBITOB M MpaKTHYecKuX pabot. 8 knace:
yyeGHOe nocoGue s obmeobpasosarenbHbix opranusauuii / C. I'abpuenss, . B. Axcénosa, U.
I'. Octpoymos. — M.: Ilpoceemenue, 2019
la6puensn O. C. Xumua. PaGouas terpane. 8 xnace: yueGHoe mnocobue st
o6meo6pazosatenbHbix opranusauuit / O. C. I'abpuensn, C. A. Cnankos, Y. I'. Octpoymos. —
M.: IIpocseienue, 2019

YMK «Xumun. 9 knacc»
I'a6puensu O. C. Xumus. 9 xnace : ygebHuk s obmeodpasosarensubix opranusamuid / 0. C.
I"abpuensan, U. T'. Octpoymos, C. A. Cnaaxos. — M.: IIpocsemenne, 2021
[a6puensn O. C. Xumuda. Meromudeckoe mocodme s 9 kmacca: yueb. mocobue s
o6meobpasosarensubix opranusauuii / O. C. I'abpuensn, U. B. Axcénosa, 1. I'. OctpoymoB. —

M.: IIpocBemenue, 2019
Ta6puensn O. C. Xumus. COopHMK 33824 M ynpaxHeHHmH. 9 knacc : yyeOHOe mocobue s




! aﬁp”e.ﬂﬂll ”. B. . M.:

['abpuensn O. C. Xumust. Terpaap ajist 1aboparopibix ONbITOB M 11PaKT
yueGHoe 1ocobue Juist 0611e00pasoBaTeIbHbIX OPraHus: e e pabot. 9 #iace ¢

7 Il:l(rl': Octpoymos. — M.: pocseenne, 2019 BIRAGAN (R, G FatiHom; L. Ricknirs,

. I'aGpuen
D, NLET] aumii / O. C. F'abpuensn, C. A. Cnajikos, M. T,
: . Ilpocseienue, 2019

T IOT—— Hupopmayuonnsvie cpeocmed
1. http://www.alhimik.ru IIpencraBnennl pyOpuKu: COBETbI AOUTYPHEHTY, YUHTEI0 XUMHUH,
CHpaBOYHUK (04eHb Oonbinas noadopka TabAUI ¥ CIPABOYHBIX MaTepuaoB), Becenas XumMus, HOBOCTH,
ONMMIHAMBI, KYHCTKamMepa (Macca MHTEPECHBIX HCTOPHIECKHX cBeJICHHH).
2. http://www.hij.ru Xyphan «Xumusi 1 KH3HB) NOHATHO U aHHMATE/IbHO PacckasbiBaeT 000 BCeM
MHTEPECHOM, YTO MPOUCXOMMT B HAYKE U B MUPE, B KOTOPOM Mbl JKHBEM.
3 http:/Zchemistry-chemists.com/index.html eKTPOHHBIH KypHAI «XUMHKH 1 XHAMUsI», B KOTOPOM
TPECTaBIEHO MHOXECTBO
OIBITOB I10 XUMHH, 3aHUMaTe bHOH HHOpMALHH, T103BOJIAIO
YacThIO NpeIMeTa.
4. hitp:/c-books.narod.ru BeceosmoKHas NUTEpaTypa 10 XUMHH.
3. http:f/www.drofa-ventana.ruI/Ianecmoe W3NATENBCTBO yUeOHO! TUTEpaTypEl. HoBHHKY HAy4HO-
[OMyY/ISAPHBIX U 3aHAMATEIBHBIX KHHI 110 XUMHH.
6. http://1september.ru YypHan juis yuuTenei 1 He TOJIBK
TOM 9HCJIE ¥ HCCIIE/I0BATEIBCKOTO XapaKkTepa.
7. http:/fschoolbase.ru/articles/items/ximiya Bcepoccuickui [IKOJIGHBII TIOPTAJ CO CChUIKaMH Ha

06pa3oBaTelbHbIC CalThl M0 XUMUH.
8. www.periodictable.ru CGopHUK cTaTel O XMMHHCCKHX 9NIeMEeHTax, WILTIOCTPHPOBAHHbIH

el yBjiedb y4eHHKOB SKCIIepUMEHTaBHOM

o. BoIbIIOE KOMMYECTBO paboT YUCHUKOB, B

3KCHepHMCHTOM

IlepevyeHb naGopaTopHoOro o6opyAoBaHus, NpH BLINOJHEHHH MPAKTHYECKHX paboT mo
XHMHH 32 KypC oCHOBHOI 00l WKOJBI.

1.ITpuGops! K o6opyaoBaHue 11 [paKTHYECKOH paboTBL.

O6opynoBaHKE:

o MuxponabopaTopus XAMHYECKas;
e pOOHPKH CTEKIIAHHBIC,

e  KOIOBI KOHMYECKHUE,

~ CTaKaHbI crexsHAbe Ha 50 MIT,

' NANIOYKY CTEKILIHHBIE;

B -




UITaTHB VT8 TPOOHPOK!
BOPOHKA CTEKISHHAN!
(I TRIS yeX

CTIHYKH:

acOecToBas CeTKa:
TVYHHKH.

2.PeaxTuBsi:

KHCJIOTBI: COJISHAN, CEPHAs. a30THAs:
WENOYH: THIPOKCH HATPHS, THAPOKCH KAIbLHS;

OCHOBaHHA: rpokera Men (I1) . ruapokens xenesa (1ID);

COMH: KapOoHaT Kabius, XJIOpHA HATpHs., Xnopua Mexu (1), nutpar cepebpa, XJIOpH T
Oapust, kapSonar HaTPHS, XJIOPHI ATIOMHHHS,

TICPMAHraHaT KaTHs. HHTPAT KaTHA. MeHbIH Kynopoc, cynbgar xenesa (I11), cynabpar

IHHKa, cynepdocdar, ammuaynas CCIHTPA, MOUYEBHHA (KapOaMuL), XIOPH KaJIus,
CYIbOAT HATPHS. CHIHKAT HaTpus. cyabdar amoMuHus;

TpOCThIe BemecTsa: yrosmp, LHHK, JXENe30, aMOMHHU, Maruuii, MEIb, CBHHEL,
CIOXHbIe BelnecTsa: Mpamop, caxap;

HHTHKaTOpBLI;
OKCHIBL: Menw (11), okcuy Maprasua

3.Opranngeckue BEIleCTBa:

COJIH: auetar Harpus, tenonsT HaTpHs;

KHCIIOTBI: yKCycHas KHCII0Ta, MypaBbHHas KHCII0Ta, onenHoBas;
CIHPTEL: 3TaHox, H30MNEHTHIIOBKII, FTHUEPHH, nponaHo;
Oen3on, deHou;

YIICBOZBL: Kpaxma, TII0K03a, caxaposa,

4.TCO:

* Komnsiorep

® TpoekTop

ONeKTpoHHkIe noco6us, CD-aucku no TeMam:
~HeOprannyeckas xumus;

~OPraHHYecKas Xumus;

-00mas Xumus.




L. JTuunocmupie pesyromamepr;

b "! Ii 4 ¥ 0:‘\‘ o H
]) HH CCKOH anHaﬂHeHcHOC H, 3]‘[3“[‘]6 UCTO
OCO3MHA u([,{(,B CH DTHHY | . [ PHH XUMUM ¢ BKJT

2) dopmuposanue

» 3JAKOHOB W Teopuii
JBHOM TpaeKkTOpHm:

XHMHH; OCO3HAHHOIO BbIOOpa u noct

POCHHE UHIMBHAYaNLHOI O
HOH 0Opasosare
3)  popmuposanue | L

¢ HCIOCTHOM ecTecTBenHO-HayuHO] KapTHHLI MUpa, H
KOTOPOH ABAACTCS XMMHuecKas KapTyia MHpa; |
4) osnadenue cospemennpny SI3BIKOM, COOTBETCTR
NPaKTHKK, B TOM YHCIIE W XMMHYeCKHM:

5) oceoenue

COTHLEMJIEMOH YacThiO
YIOIMM YPOBHIO pa3sBUTHSI HAYKH U 0O11IECTBEHHO

CoLMaNbH ¢
oo 11 . bIX HOPM, npasun noseenus, posieit 1 GopMm counanbHOM KU3HK B COLMYME,
PUPOIC U YACTHOI KH3HU Ha OCHOBe 9KOJIOTHYECKOH K

BELICCTBAMMU U MaTepua.naMH;

6 opMm 7
) ¢ PMUDOBAHUE KOMMYHUKATHBHOM KOMIETEHTHOCTH B 00LIEHHH CO CBEPCTHUKAMH M B3POC/IBIMH

B Il i i Z H
pouecce 06pa30BaTeJIbHOH-, o01iecTBeHHO MOJIE3HOH, yqeﬁHo-HccneﬂOBaTeanKOH, TBOPYECKOH H
APYTUX BUIIOB JESATENBHOCTH, CBSI3aHHBIX C XMMHUEIA.

YIBTYpHI U Oe3omacHoro obpatieHus ¢

II. Memanpeomemnusie pespnomame:
1) onpedenenue neneii cobersenroro o6yuenns, mocranoska u dbopmypoBanue s cebst HOBBIX
3aj1ay;
2) naanuposanue nyTeii NOCTHKEHUs KENAEMOTO pe3y/IbTata 00yueHH s XMMUH Kak TeOPETHIECKOTo,
TaK ¥ 3KCIEPUMEHTAILHOTO XapaKTepa;
3) coommuecenue cBouX nelcTBHIL C MIAHAPYEMBIMH Pe3yJIbTATAMHE, OCYUjeCmENeHuUe KOHTPOJIS CBOEH
JEATEILHOCTH B IIPOLIECCE NOCTHXXEHHUS pe3ynbTaTa, onpedeieHue cnoco00B AeHCTBUHI NPU BHIIOTHEHUH
nabopaTOPHBIX U MPAKTHYECKUX pabOT B COOTBETCTBHH C NPABUIAMH TEXHHKH G€30NMacHOCTH;
4) onpedenenue NCTOYHUKOB XMMHUYECKOH MH(DOPMALINH, TIONyUEHHE ¥ AaHAIH3 €&, CO3/IaHHE
MH()OPMALMOHHOIO NPOAYKTA U €r0 NPEe3EHTALNS;
5) ucnonvzosanue OCHOBHBIX MHTEILIEKTYalbHBIX ONEPALIA: AHATM3A U CUHTE3a, CPABHEHHS 1
CHCTeMAaTH3aluH, 00001IEeH S 1 KOHKPETU3ALUH, 6blA61eHUe TIPHIMHHO-CIIECTBEHHBIX CBA3EH H
nocmpoenue TOTHIECKOr0 PacCy IEHHs ¥ yMO3aKIOUeH sl (MHAYKTUBHOTO, IEYKTUBHOTO H TI0
aHAJIOTHM) Ha MaTepHaJle ECTECTBEHHO-HAYYHOTO COZEPIKAHHS,
6) ymenue co30akOT, IPUMEHSTH U NIPE0OPA3OBBIBATH 3HAKH H CHMBOJIBI, MOZEIH ¥ CXEMBI JUIS pELIEH S
yueGHBIX M O3HABATE/bHBIX 3a/1a4;
7) opmupoeanue u paséumue SKOTOTHIECKOTO MBIILTIEHHSA, YMEHHE IPUMEHSATH €TI0 B [I03HABATENBHOM,
KOMMYHHMKATHBHO#, COLMATLHOM MPAKTHKe U MPo(ecCHOHATBHOM OpHEHTALINH;

8) zenepuposanue uzeii 1 onpesieNeHUe CPEICTB, HEOOXOAMMBIX ISl UX PeaTH3alUy.

III. [Tpeomemmuvie pesyromamei:

BoITyCKHHK HAYYMTCS:
® XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHKA: HaOMOAECHUE, H3MEPEHHE, IKCIICPUMEHT,
®  ONMCBIBATH CBOMCTBA TBEPBIX, KUAKHX, ra3000pa3HBIX BEMIECTB, BBIACIAA UX CYIICCTBCHHEIC
NPHU3HAKH;
e PACKpBIBATL CMBICTT OCHOBHBIX XUMHYECKHX ITOHATHH «aTOM», KMOJIEKYJIay, «XUMHIESCKHUH




EIECTBOY, «CJI0IKHOC BEIIECTBO?, «BAJICHTHOCTBb», «XHMHYCCKasn

WIEMEHTY, «HpoCcTOC B
pCIIKIlHi[}). HCHIOJIL3YSH 3HAKOBYIO CHCTEMY XHUMHH,
PACKPLIBATD CMBIC/ 3aKOHOB COXPAHEHHs MAcChl BELIECTB, MOCTOAHCTEA cOCTaBa, aTOMHO-
MOJIEKYJSIPHON TCOPHH,

pasinuaTh XHMHUECKHE M (PHU3HUCCKUE SBICHHS,

HA3bIBATH XHMHUECKHE DJIEMEHTBI;

ONpPEAENISTL COCTAB BELIECTB 110 UX (popMyJiaM;

OnpeACISITh BAJICHTHOCTL aTOMA DJIEMEHTA B COCTMHEHUSAX;

ONpPE/IEIATh THIT XHMHYCCKHX peaKLifii;

HA3bIBATDH NPU3HAKH U YCIIOBUS NPOTEKAHUSA XUMHUUYECKHX PEAKIIHIA;

BBISIBJIATL NPU3HAKH, CBUJICTEIILCTBYIOUIHE O IPOTEKAHUH XHMHYECKOH peaKi[iH pH

BbIIIOJIHEHUH XUMHYECKOTO OMBITA;
COCTaBATE (POPMYJIbI GHHAPHEBIX COEHHEHMIA;

COCTaBIATH ypaBHEHUSI XHMUYECKHUX PEaKIIHil;

cobmonate npasBuna 6e3onacHoii paboThI NPU NPOBEJICHHH OIIBITOB;

N0JIb30BatTbCs 1a6opaTOPHBIM 060pYI0BAHHEM H OCY10H;

BBIMHCIATE OTHOCHTENBHYIO MONEKYIAPHYIO U MOJIIPHYIO MaccChl BEIIECTB;

BBIMHMCIIATH MAaCCOBYIO JI0/IF0 XMMHYECKOTO SJIeMEHTa 110 popmyne coenuHenus;

BBIMHCIIATH KOJIMYECTBO, 06BEM WU Maccy BELIECTBa 110 KONMYECTBY, 06beMy, Macce peareHToB

HJIH NIPOZIYKTOB peaKiuu;

XapaKTepu30BaTh (pU3HYECKHE U XMMUYECKHE CBOHCTRA TPOCTHIX BEIIECTB: KUCIOPOA H

BOJOpoa;
TO1yHaTh, COOHPATh KHCIOPOA M BOLOPOL;
pacrno3HaBaTh ONBITHBIM I'IyTéM I 33006133.3}{513 BCIIECTBA: KHCII0pOon, BOoOOpoOA;
]
PacKpeIBaTh CMBIC]T 3aK0Ha ABOTafipo;
PHBIN 06BEMN;

PAacKpBIBaTe CMBIC/ NOHATHI «TETIOBOM s dext peakuumy, «mos
XapaKTepU30BaTh (PUIHIECKHE U XUMHUYECKHE CBOMCTBA BOMRI;
PacKpbIBaTh CMBICII [TOHATHS «pacTBopy;

BLIMHCIIATE MACCOBYIO JIOJIFO PaCTBOPEHHOTO BCLIECTBa B pacTBOpe;
MPHTOTOBJIATE PACTBOPSI C ONPEAETEHHO} MaccoBOH Joneit PAacCTBOPEHHOr0 BelecTRa:
Ha3bIBaTh COCIUHEHHS U3YYEHHBIX KJIaCCOB HEOPraHUYECKHX BelIeCTB; ’
XapaKTepH30BaTh (PU3HYECKUE H XUMUIECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HeOpraHuyecKux
BEIIECTB: OKCH/IOB, KHCIIOT, OCHOBaHHH, COJICH;

ONPEACIATE NPHHAJIEXHOCTD BEIECTB K OMpEACICHHOMY Kiaccy COCOUHEHHH;

COCTaBJIATE (HOpMYIIBI HCOPraHHYE€CKHUX COEIHHEHMI H3YYCHHBIX KI1accoB;

TMIPOBOANTE OMBITHI, [I0ATBEPKAAIOIIHE XHMHUYECKHUE CBOMCTRA H3YYCHHBIX KJIacCOB

HEOPraHMYECKUX BEILECTB;
Paclio3HaBaTh ONBITHBIM MyTeM PACTBOPBI KHCIIOT U LIEI0Yeii 1
HHIMKATOpa;
XapaKTepH30BaTh B3aHMOCBS3E MEXIY KJIaCCaMH HEOPraHWYeCKHX COEIMHEHMIA;
- ]

PackpriBate cMbIch [lepuomideckoro 3axona A. Y. Menneneepa:

: . »
qﬁmcm (H3HIECKHii CMBICIT aTOMHOIO (nopx,ulcoaoro) HOMEpa XUMHuYecKoro SNIEMEHTa,
HOMEpPOB rpynns! U nepuoza B NEPHOIUYECKOH cHCTeMe . Y. Menneneesa:

]

BACHATE 3aKOHOMEPHOCTH W3MEHEHHS CTPOCHHS aTOMOB, CBOCTR SJIEMEHTOB B Npeenax

O HU3MEHEHHID OKpackKu




MaJlbIX

NEPHOIOB U rnaBuprx noarpynm:
Xa ,
PAKTEPH30BaTh XuMuueckye SJIEMEHTEI

5 oT
NICPUOINYECKOM CucTeme . V. Me ( BOZIOPOZIa 10 KaibLs) HA OCHOBE WX MOJIOKEHMS B
; HIEJIECBA 1 ocobennocTeii CTPOCHMSI UX ATOMOB:

® COCTaBJIAThH CXeMm
bI CTpOEeHH
Tp A ATOMOB 11epBLIX 20) HeMeHTOR HepHoHUIecKoi cuctemsr JI. U

Menzeneesa;

PacCKphIBATH CMBIL o
CJT 1OH .
ATHHT «<XMMMYECKasi CBSI3bY), «3JIEKTPOOTPUIATEITLHOCTDY,

XapaKTepU30BaTh
3aBUCHMOCTD (hu3u o
i YECKHUX A 1116 : -
pemérku; CBOMCTB BEIIECTB OT THTA KPUCTATIMYECKOH
onpenen u

PEACIATD BUJI XHMHYECKOH CBA3M B HEOPraHUUECKUX COCAMHEHHAX;

n300paxarTs
cnﬂap“ CXEMBI CTPOEHHSI MOJIEKYl BELIECTB, 06Pa30BaHHbIX PA3HBIMH BHAAMH XMMHUUYECKHUX
eii;

PACKpbIBaTh CMBICI MOHATHH «MOHY, «KATHOH», «AHUOHY, «JEKTPOIUTHD), «HEIEKTPOIUTHIY,
«INICKTPONIUTHYECKAS TUCCOLIMALIMAY, KOKHCIIUTENb), «CTENEHb OKUCIICHU», KBOCCTAHOBUTELY,
«OKHMCIICHHUEY», «BOCCTAHOBIIEHHUEY,

®  ONpeaenAThk CTENEHb OKUCIIEHUs aTOMAa 3JIEMEHTA B COCAUHEHHH;

®  PacKpbIBaTh CMBICII TEOPHUH 3JIEKTPOIUTHUECKON JTHCCOLMALINNT;

® COCTaBIISAITh YPaBHEHMs 3JIEKTPOJIUTHUYECKOHN AMCCOLMALIMHA KMCIOT, mesioueii, coJie;

® OOBACHSATH CYIIHOCTH MPOLIECCa IEKTPOJMTHYECKOH AUCCOLMALN U peakuuif HOHHOTrO OOMeHa;

COCTABJATL MOJHBIE M COKPALIEHHbIE HOHHbIE YPABHEHHUS peakluii oOMena;
ONpPEJENSTh BO3MOXKHOCTb NPOTEKAHUs peakiii MIOHHOTO oOMmeHa;

PUBOJNTH PEAKIUH, NOATBEPKIAIONINE KAYECTBEHHBIH COCTAB Pa3IMIHbIX BEMIECTE;
OTPEAENSTH OKUCIIUTENb U BOCCTAHOBUTEID;

e o o o

COCTABJISATh YPABHEHHSI OKUCIIUTENBHO ~-BOCCTAHOBUTENBHBIX peakuui;

HA3BIBATH (DAKTOPHI, BIMSIOLINE HA CKOPOCTh XMMUUECKOH PEaKIni;

e KiaccH(pUIUPOBATh XMMUYECKUE PEAKIMH 110 PasIHYHBIM NpU3HAKAM,

e XapaKTepu30BaTh B3aUMOCBS3b MEXJIy COCTABOM, CTPOCHHEM H CBOMCTBAMH HEMETAILIOB;

e IPOBOAUTH OMNBITHI MO MOJYYCHHUIO, COGMPAHHIO U M3yYEHHIO XMUMHYECKIX CBOHCTB
ra3000pa3HbIX BEIECTB: yIIIEKUCIIOro rasa, aMMHUaKa,

e pacO3HABATh OMBITHBIM MYTEM razoo0pasHble BElIeCTBa: YTJIEKHUCIIBbIH ra3 ¥ aMMHaK;

e XapaKTepH30BaTh B3aUMOCBA3b MEX/y COCTABOM, CTPOCHHEM M CBOMCTBaMM METAJLJIOB;

e Ha3BIBATh OPraHUYECKHE BEIIECTBA MO X dopmyJie: METaH, 3TaH, 3TUIICH, METaHOJ1, 3TaHO,

[JIMLIEPHH, YKCYCHAs KMCIIOTa, aMUHOYKCYCHAs KACIIOTa, CTeapuHOBast KUCIIOTa, OJICMHOBAs

KHMCJIOTa, TJIH0K032;
e OLICHHWBATH BIMIHUE XUMHYECKOTO 3arpA3HEHHA OKpyXatowe# cpe/ibl Ha OpraHk3M 4eJIOBeKa;
e rpaMOTHO 0GpamarkCs ¢ BELECTBAMH B IIOBCEHEBHOMN KU3HH;
e ONpENEIATh BO3MOXKHOCTD NPOTECKAHUA peaKIiuii HEKOTOPBIX MIPEACTABHTENEH OPraHUICCKUX
BEIIECTB C KHCIOPOJIOM, BOZOPOJIOM, METAJLIaMH, OCHOBAHUSMA, rajoreHaMH.

BbIMyCKHHK NOJYYHT BO3MOXKHOCTL HAy1MThCSL:
: o GuI0BUZAMb U NPOBEPAM FKCNEPUMEHMANLHO 2UNOMESbL 0 XUMUHECKUX c80licMBax eewecms
OCHOBE UX COCMABA U CMPOCHUSA, UX CROCOBHOCMU 6CTYNAaMb 8 XUMUHECKUE peakyuu, 0 Xxapakmepe u

ax PAzIUYHBIX XUMUYECKUX PeaKYUll;

] m 306amMb 6ewjecmea no cocmasy, CMpOEHUI0 U CBOUCMBAM, ycmauasﬁuearom

HHBLE CEA3U MeHCOY OaHHBIMU XAPAKMEPUCTUKAMU seujecmea,



o
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MONEKYIAPHLIE U NOIHBLE UOHNBIE ypasuenus no COKPAWENHBIM UOTHBIM

* cocmagiamo

YDAGHEHUAM,
*  nNpPOcHO3UPOEAMb cnocobrocmp eeujecmed nposGIAms oKucumelibibie uiu
HusL HNEeMeHMOB, 6X0O0AUUX 6 €20 cocmaes;

80CCMAHOGUMENbHBLE CBOU

* cocmagisime YpasHeHus peax
HEOP2AHUYECKUX BeuyeCme Pa3NUiHbIX KIACCOs,

o gbIOBU2AMY U NPOEEPSMb IKCNEPUMEHMANLHO 2UNOME
PAIUYHBIX PAKMOPOE HA UIMEHEHUE CKOPOCmU XUMUYECKOU PeaKyuu;

* ucnonb306amy NPUOGPemEnHbIE SHANUSA ONIAL IKONOZUHECKU SPAMOMHOSO noeeo

cmea ¢ y4emom cmeneie okucie
yui, coomeemcmeyloujux ROCHCO0BAMENIbHOCHU NPepAuyenui

361 0 Pe3YAbMAMAx 6030eUcmeus
eHus 6

OKpyJcaiouel cpeoe;
* ucnonv308ame npuobpeménnvie KN0Yeabie KOMNEMeHyuy npU 6bINOIHEHUU HpPOEeKmos u

YuebHO-UCCIed06aMENbCKUX 3A0ay NO U3YYeHUIo c60ticms, cnoco6oe nonyveHus u pacno3HA6anus
gewyecms;

*  06beKMUEHO OYeHUBAMb UHPOPMAYUIO O BEUyeCMBaX U XUMUYECKUX NpOYeccax,

*  Kpumuyecku OMHOCUMbCA K NCeBOOHAYYHOU UHPOPpMAYUL, Hed0bpocosecmHOl pekiame 8

cpeocmeax Maccosou unpopmayuu,;
= -
0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUL NO XUMUU OA HpaKkmuyeckou OesamenibHoCmu

yejloeexa,
CO31ar0T MOJECIH H CXEMBI IJId PCIICHHA y"—lCGHI:IX H NMO3HaBaTeJIbHBIX 3a4a4; MIOHUMAaTh Heo0X0AMMOCTh

coﬁmo,ufnnﬂ NpeINMCaHuii, TpeyIaraéMbIx B MHCTPYKIHSAX M0 HCIOJIb30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOIT XMMHUH U Jp.




