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CocraBnena Ha ocHoBe aBTOpckoi mporpammbl [apa H.H., «Xumwus. Paboune mporpammsbi.
[Mpenmernas muausa ydeOHukoB I.E.Pym3utuca, @.I'. ®enpamana 8-9 kiaccel: yued. mocodue
Ju1s obmeoOpasosar. opranuzanuii/ H.H I'apa. - 3-¢ u3x.,nepepad.-M.: [Ipocsemienue, 2019. -
48c. — ISBN 987-5-09-065302-2»

(HauMeHOBaHUE MPOTPaMMBbI, aBTOP)

Wesnesoii C.I'., 3amMecturenemM aupexropa no Y BP

(keM cocTaBieHa TpOrpamMma)

IMosicHuuTeLHAA 3aNIUCKA.

Pabouas nporpamma yueOHOro npeamera «XuMus» pazpaboTaHa B COOTBETCTBHH C:

- @enepanbHBIM TOCYIAPCTBEHHBIM O0OpPa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO
ob1miero obpa3zoBaHMs, YTBEPXAEHHBIM NpUKa3oM MUHHCTEpCTBA 00pa3oBaHUs M HAyKU
Poccwuiickoit @enepanuu ot 17 nexadbps 2010 v Ne 1897 B pemakmmm ot 29.12.2014 No
1644, or 31.12.2015
Nel577,

Ha OCHOBe:

- TpeOoBaHMI K pe3yJabTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTENIbHOW IMPOrpamMMbl
ocHoBHOTO 0611ero oopazoBanust MOV «Kocmanckas COIy;

C yueTom:

- IPUMEPHOM OCHOBHOM 00pa30BaTENbHOM NPOTrpaMMbl OCHOBHOTO  OOIIETo
oOpa3oBaHus, 0/J00peHHON (denepatbHbIM Y4eOHO-METOAMYECKUM OOBETUHEHUEM T10
obmeMy oOpa3oBanuio (mporokon 3acemanus ot 08.04.2015r Ne 1/15, B penmakiuu
nporokosia ot 28.10.2015r. Ne3/15);

- ¢ pexomenganusamu I'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas auHus
yueonnkoB I'. E. Pymsurnca, ®@. I'. ®enpnmana. 8 — 9 kimaccel : mocobue s yuuTemnei
obmeobpasosar. opranuzanwii / H.H. T'apa. — 2-e uzn., non. — M. : [Ipocemienne, 2013.

Pabouas mporpamma mo XMMUHU co3faHa ¢ ydeToM «DyHIaMEHTalbHOIO f1apa
coZiepkaHusi obmiero obpasoBaHuss u TpeOoBaHMI K pe3ylbTaTaM OCHOBHOIO OOIIETO
oOpa3oBaHus, HpeAacTaBieHHbIX B denepaibHOM TOCyAapcTBEHHOM 00pa3oBaTeIbHOM
cTanzapTe o0mero oOpa3oBaHUs BTOPOrO MOKOJEHHs», a Takke KoHuenmuu ITyXOBHO -



HPaBCTBCHHOI'O pa3BUTUSA M BOCHMTaHMA TIpaxkaaHuHa Poccun. B Hell Takke ydTeHBI
OCHOBHBIE 10JI0’KeHMsI [Iporpammsl pa3BUTUs U (OPMUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX
JEUCTBUIM JIJI1 OCHOBHOT'O O0IIEro 00pa30BaHMs.

Obwan xapakmepucmuka y4efonozo0 npeomema

B coxmepxaHuu JaHHOTO Kypca MpEeACTaBI€Hbl OCHOBOIIOJIAralolIME TEOPETHUYECKUE CBEIEHUS II0
XUMUH, BKIIIOYAIOIIME H3YYEHHE COCTaBa U CTPOCHMS BEIIECTB, 3aBUCUMOCTH WX CBOMCTB OT
CTPOEHHSI, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUUECKUX MPEBPAILEHUI U IMyTeH yrpaBlieHUs UMH B
LEJSX MOJTYYEHUs BEIECTB, MATEPUAIIOB, SHEPTUU.

Copepxanue yd4eOHOTo mpeaMeTa BKIIIOYAeT CBEACHUS O HEOPraHMYECKHUX BEIECTBAX, UX CTPOSHUH
U CBOMCTBAx, a TaKke XUMHUYECKUX Ipoleccax, MPOTEKAIOUINX B OKpyxkaromem mupe. Haubomee
CJIO’KHBIE A71eMeHThl DyHTaMEHTAIBHOTO SI/Ipa COepKaHKs 00IIEro 00pa3oBaHUs 10 XUMHH, TaKuUe,
KaK OCHOBBI OPraHUYECKON M MPOMBIIUICHHON XUMUH, TIEPEHECCHBI B MPOTPaMMYy CpEIHEH (ITOJTHOM)
00111e00pa30BaTEILHOMN IIKOJIBI.

TeopeTHuecKyr0 OCHOBY H3YYEHHS HEOPraHMYECKOM XUMHHM COCTABIIET aTOMHO-MOJEKYJSPHOE
ydeHue, nepuoaudeckuii 3akon .M. MenneneeBa ¢ KpaTKMMH CBEICHHMSIMH O CTPOCHHU aTOMOB,
BUJIaX XMMHYECKOM CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHWHW XUMHUYECKHUX pEaKUui, CBOICTBax,
MOJIYYeHUH, IPUMEHEHUH METaJUIOB, HEMETANIOB U MX COEJIMHEHHM, 3HAKOMCTBO C Ba)XKHEUILIMMHU
OpraHWYeCKUMH BellleCTBAMU

B wu3ydenun Kypca 3HaAuMTENbHA POJb OTBOAMTCA XHUMHUYECKOMY SKCIEPHUMEHTY: MPOBEACHUIO

NPaKTUYECKUX U J1a00paTOpHBIX PabOT U ONMHCAHUIO UX PE3YJIbTAaTOB; COOIIOACHUIO HOPM U MPaBUI
MIOBEJICHUSI B XUMHUYECKHUX JIAOOPATOPHSIX.

OCHOBHEBIE uejiy N3yuCeHust XuMUuM HAIlpaBJICHBI:
® Ha oceoeHue eadicHeliuux 3Hanull 00 OCHOBHBLIX HMOHATHAX M 3aKOHAX XHNMUH, XUMHYCCKOMU
CHMBOJIHMKEC,

® Ha ogradeHue yMeHusMu HAOTIONATh XUMHYECKUE SBJICHUS, HPOBOJUTH XHMHYECKHN
OKCIIEPUMEHT, IPOM3BOANUTH pacyeThl Ha OCHOBE XHMHYECKHUX (OPMYJT BEIIECTB U
YPaBHEHUI XUMHUYECKUX PEAKLIU;
® Ha paseumue TIO3HABATEIbHBIX MHTEPECOB M MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B mpolecce
MPOBEJICHUSI XMMHYECKOTO HSKCIEPHMEHTa, CaMOCTOSATENFHOTO MPUOOpETEeHHs 3HAHUU B
COOTBETCTBHH C BOHUKAIOIIMMH JKU3HEHHBIMH OTPEOHOCTSIMHU;
® Ha gocnumaHue OTHOUICHUS K XUMHH KaK K OJHOMY U3 (pyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTEeCTBO3HAHUS U DJIEMEHTY O0IIeYeIOBEUECKON KYIbTYPHI,
® Ha npuMeHeHue NONYYEeHHbIX 3HAHUU U yMeHutl 1 0e30MacHOTr0 UCTIONIb30BaHMs BEIIECTB U
MaTepHalioB B OBITY, CEIbCKOM XO3SWCTBE M Ha MPOM3BOJCTBE, PEIICHHS MPAKTHUYECKUX
3a7a4 B ITOBCEAHEBHOHN JKM3HU, TPEIyNpPEekKICHUS SBICHUH, HAHOCSIINX BPE. 3I0POBBIO
YeJI0BEKA U OKPY)KAIOIIee Cpee.
OmHOM W3 BaXHEWIIMX 3aJAa4 OCHOBHOTO oO0IIero oOpa3oBaHMs SIBISETCS IOJATrOTOBKA
00y4JaromuXcsi K OCOZHAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M NMPOQECCHOHATBHOTO
nyta. OOydaronyecs: T0JKHBI HAYYUTHCS CAMOCTOSITEIIBHO CTABHUTH LIEJU M ONPENeIsTh MyTH X
JOCTH)KEHHS, MCIOJIB30BaTh NMPUOOPETEHHBIN B ILIKOJE OIBIT B PEaJbHOHM >KU3HH, 3a PaMKaMH
y4eOHOro mporecca.
XUMusi Kak YdeOHBIH TIpeaIMeT BHOCHT CYIIECTBEHHBI BKJIAJ B BOCIHTAHHE M PAa3BHTHE
00y4aroImuXxcsi; OHa MpPU3BaHa BOOPYXKUTh UX OCHOBAMH XMMHUYECKHX 3HAHUH, HEOOXOIUMBIX IS
MOBCETHEBHOW KM3HU, 3aJOXHUTh (YHOAMEHT Ui JAalbHEHIIEero COBEpPIICHCTBOBAHHS OITHX
3HAHWH, a TaKKe CIIOCOOCTBOBATh 0€30MACHOMY TMOBEACHUIO B OKPYKAIOIICH Cpelie M OEperKHOMY
OTHOIICHHIO K HeH. Pa3BuTHe mO3HABAaTENbHBIX HMHTEPECOB B MPOLIECCE CAMOCTOSATEIBHOTO
nproOpeTeHusl XMMUYECKUX 3HAHUN M WCTOJIb30BaHUE PA3JIMYHBIX MCTOYHHKOB WH(POpPMALUH, B
TOM YHCJI€ KOMITbIOTEPHBIX.
Bocnuranne yOeXIEHHOCTH B TO3UTHBHOM POJNM XHMHM B JKU3HH COBPEMEHHOTO OOINECTBa,

HeO6XOI[I/IMOCTI/I XUMHUYCCKU I'PaMOTHOT'O OTHOIICHUA K CBOEMY 3J0POBBIO U Opr>K&IOIlICI71 cpeac.



JIn4YHOCTHBIE, MeTanpeIMeTHbIE U MPeIMeTHbIE Pe3yJIbTAThI 0CBOCHUS
Y4eOHOro npeaMera « XuMus»

JIMYHOCTHBIMU pe3yNbTaTaMU U3yUeHHs ITpeIMeTa «XUMUA» ABISIIOTCS CIEIYIOLNe YMEHUS:

- Bocniutanue poccuiickoil TpakJaHCKON MACHTUYHOCTU: MATPUOTU3MA, JIFOOBU U YBAXKEHHE K
OteuecTBY, 4yBCTBO FOPAOCTH 3a CBOIO PonHy, 3a pOCCHICKYIO XUMHUYECKYIO HAyKy

- ®OopMHpOBaHUE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH, a TAKXKE COLUAILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U JIyXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MUPA

- QopmHpOBaHHE OTBETCTBEHHOTO OTHOLIEHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BHUTUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO M MMO3HAHUIO, BEIOOPY
npopmIbHOro 00pa3oBaHKs Ha OCHOBE MH(OPMAIMK O CYIIECTBYIOIUX NPOPEcCUsix U JUUHBIX
npodecCHOHANBHBIX  mpeanouTeHuid.  OCO3HAHHOMY ~ HOCTPOCHHMIO  WHAWBUIYAJIbHBIX
00pa30BaTeNIbHBIX TPACKTOPUI C yUETOM YCTOWYMBBIX [T03HABATEIBHBIX HHTEPECOB

- (¢opMupoBaHHEe KOMMYHHKATUBHOW KOMIIETCHIIMM B 0Opa30BaTEeIbHOH, OOIIECTBEHHO
H0JIE3HOM, Y4eOHO — UCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH

- ®opMHpOBaHHWE W TIOHMMAHHE IICHHOCTH 370pPOBOTO W OE3JI0MacTHOro oOpasa >KH3HH,
YCBOEHHME IpaBUII UHAWBUIYAJIbHOTO UM KOJUIEKTUBHOIO 0€30IacHOro IOBEJIEHHUs B
Ype3BbIYAIHBIX CUTYALUIX, YTOKIAIOMIMX KU3HU U 310POBbIO JIFOIeH

- ®opmupoBaHHe MO3HaBaTEeIbHONW HH(MOPMAIMOHHON KyJIbTypel. B TOM umcne pasButue
HABbIKOB CAMOCTOSITEIbHOM paboThl € y4yeOHBIMU IOCOOMSIMH, KHUTAMH, JOCTYIHBIMHU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPeACTBaMU MH(DOPMAIIMOHHBIX TEXHOJIOTUI

- @OopMHUPOBaHUE OCHOB 3KOJOIMUYECKOI'0 CO3HAHUS HAa OCHOBE MPU3HAHUS LIEHHOCTH XH3HHU BO
BCEX €€ IMPOSBIEHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOTO , OEpEKHOro OTHOLIEHUS K
OKpY>Karollen cpene

-Pa3BuTHE rOTOBHOCTH K PEIIEHUIO TBOPUYECKUX 337ay, YMEHUE HAXOJUTh aJ€KBAaTHBIE CIIOCOOBI
NOBEJICHUS U B3aHMOJEHUCTBHE C MapTHEPaMU BO BpeMsl yueOHOW M BHEy4eOHOH JesTeIbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYallUN

MeranpeaMeTHbIMH pe3yJabTaTaMM HM3ydeHHUs Kypca «XuMHs» sBiseTcd (OpMUPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY ).

llo3znasamenvuvie YVJI:

- CaMocTosTensHO OOHapyXHMBaTh U (OPMYIMPOBATH y4yeOHYyI0 MpoOieMy, ONpenensiTh Lelb
yueOHO! e TeIbHOCTH, BEIOUPATh TEMY paObOThI

- BoiiBurate Bepcuu perieHusi mpoOseMbl, 0OCO3HABaThb KOHEUHBIH pe3ylbTaT, BbIOMpPATh M3
NPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeJIH.

- CocraBiiaTh (MHIMBHIyalbHO WJIM B TpYIIE) IJIaH PEHICHUs MpoOJieMbl (BBIMOJIHEHUS
MIPOEKTA).

- Paboras mo muiany, cBEpsATh CBOM ACWCTBUS C IIETbIO M, NMPH HEOOXOAMMOCTH, HCIIPABISATH
OIIMOKH CaMOCTOSITENIBHO.

- B auanore ¢ yunrenaeM COBEpIIEHCTBOBATh CAMOCTOSITEILHO BRIpA0OTaHHBIE KPUTEPUN OLIEHKH.
Kommynuxamuenwvie YVJ]:

- CaMOCTOSITEIbHO OpPraHU30BHIBATh yuyeOHOE B3aMMOJEHCTBHE B Tpymie (Onpelnenars o0lue
LeJIH, PACTIPEAETIATh POJIU, JOTOBAPUBATHCS APYT C IPYTOM U T.1I.).

CpenctBoM GopMHpPOBaHHS KOMMYHHUKATUBHBIX YVY/J[ ciy)kaT TEXHOJIOTHS MPOOJIEMHOro
nuanora (moOyKoaromuil M MOABOJAIIMKA JUayior) M paboTa B MallbIX IpyMmax, a Takke
HCII0JIb30BaHUE HA YPOKAax 3JIEMEHTOB TEXHOJIOTUH MPOJAYKTUBHOIO YTEHUSI.

IIpeaMeTHBIMU pe3ylIbTaTaMU U3YUCHHS ITPEAMETa «XUMUS ABISIOTCS:

- dopmupoBaHHe MEepBOHAYATIBHBIX CHUCTEMATU3MPOBAHHBIX MPEJCTaBICHUNH O BEUIECTBAaX, UX
OPEBpALICHUSIX W TPAKTUYECKOM NPUMEHEHUH; OBJIAJCHHE TMOHATHWHBIM ammaparoM |
CUMBOJINYECKUM SI3BIKOM XUMUU;



- Oco3HaHne OOBEKTHUBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX IPEBpAIllEHUN OPraHMYECKUX W HEOPraHMYECKHUX BEILIECTB Kak
OCHOBBI MHOTHX SIBJICHUW JKUBOW W HEXKHUBOH NPHUPOJBI, YIIyOJECHUE NPEICTABICHUN O
MaTepuaibHOM €AUHCTBE MUPA;

- OsnmageHnue OCHOBAMHU XHMHYECKOH TPAMOTHOCTH: CIOCOOHOCTBHIO AaHAIM3HPOBATh H
O0BEKTHBHO OLICHUBATh >KU3HEHHBIE CUTYallH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€30I1aCHOTO
oOpaineHus ¢ BEIIeCTBAMHU, HCIIOJIb3yEMbIMH B MIOBCETHEBHOW )KM3HU; YMCHHEM aHAIIM3UPOBAThH
U IJJAaHUPOBATh HKOJIOTMYECKM Oe30macHoe IOBEACHHE B LEIsIX cOepekeHus 370pPOBbs U
OKpYKarolleu Cpeibl;

- ®opMUpOBaHNE YMEHHI YCTaHABIUBATH CBSI3U MEX]Yy pealbHO HAOII0JaeMbIMU XUMUYECKIUMHU
SIBIICHUSIMU U TIPOIIECCAMM, TPOUCXOSIIIIMMHA B MEKPOMUPE, O0BACHATH TPUYUHBI MHOTO00pa3Hs
BEIIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKKe 3aBUCUMOCTh MPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

- [IproOpeTeHus onbITa UCIOJIB30BAHUS PA3IMUYHBIX METOJOB M3YUYECHUS BEILIECTB; HAOIIOACHHUS
32 WX TMPEBpAlICHUSMHU TPU TPOBEJACHUMA HECIOXKHBIX XHUMHUYECKHX JKCIEPUMEHTOB C
MCIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

- YMeHHE OKa3bIBaTh IEPBYIO IIOMOINb IPU OTPABJICHUSX, OXOraX W JPYTUX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMH U JaOOPAaTOPHBIM 000PYIOBAHHUEM;

- OBnazicHrEe MpUeMaMu paboThI ¢ HH(OPMALIHEH XHMHUECKOTO COJICPIKAHMUS, TPEICTABICHHON B
pa3Ho ¢opme (B Buae Tekcra, popmyn, rpaduKoB, TAONMYHBIX JTAHHBIX, cXeM, ¢ororpaduil u
zp.)

- Coznanue oCHOBBI 17151 JOPMHUPOBAHUSI HHTEPECA K PACIIUPEHUIO U YIITYOIECHUI0 XUMUYECKUX
3HAaHWA W BBIOOpA XMMHH KakK MPOQIIEHOTO MpeaMeTa MpU Mepexojie Ha CTYNEHb CPEIHEro
(momHoro) oOmero oOpa3oBaHWs, a B JaJbHEHIIEM MW B KadyecTBe cdepbl CBOE
MpoeCCHOHAIBHON JESATEIHHOCTH;

- ®opMupOBaHUE TPEACTABICHUN O 3HAYCHHH XUMHUYECKOW HAyKH B PEUICHHH COBPEMEHHBIX
IKOJIOTHYECKUX MPOOJIeM, B TOM YHCIE B MPEJAOTBPAIICHUN TEXHOTEHHBIX M 3KOJOTUYCCKHUX
Karactpod.

BrinyckHUK Hayuumcs:

® OITMCHIBATH CBOMCTBA TBEPABIX, XUIKUX, ra3oo6pa3HI)1x BCHICCTB, BBIACIAA UX CYHICCTBCHHBLIC
MIPU3HAKH,

® XapaKTeprU30BaTh BEIIECTBA TI0 COCTAaBY, CTPOSHHIO W CBOWCTBAM, YCTaHABJIMWBATH NMPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXy JAHHBIMH XapaKTePUCTUKAMU BEIIECTBA;

® PACKPBLIBATH CMbICJI OCHOBHBIX XUMHWYECKUX MOHSITHIH: aToOM, MOJICKYJia, XUMHUYECKUH 3JICMCHT,
MIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAICHTHOCTh, UCTIOIB3YS 3HAKOBYIO CHCTEMY XUMHUH;

® 11300paXkaTh COCTaB IMPOCTEHININX BEIIECTB C TIOMOIIBI0 XHMHYECKHX (GOPMYN H CYIIHOCTh
XUMUYECKUX PEaKLUI C IOMOIIBIO XUMUYECKUX YPABHEHUI;

® BEIYKCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, & TAKXKE MAaCCOBYIO
JTOJIF0 XUMUYECKOT'O AIIEMEHTA B COCTMHEHUSIX;

® CpaBHUBATH I10 COCTABY OKCHUJIbl, OCHOBAHUS, KUCIOTHI, COJIU;

® KJIacCU(PHUIIMPOBATH OKCH/IBI 1 OCHOBAHHS IO CBOHCTBAaM, KUCJIOTHI U COJIH — 110 COCTaBY;

® OIHCHIBATH COCTAaB, CBOMCTBA U 3HAYCHUE (B MPUPOJIEC U MPAKTUICCKON EATEIEHOCTH YEI0BEKa)
MPOCTHIX BEIIECTB — KUCIOPO/1a U BOAOPOA;

® [T0JTB30BATHCS JTA0OPATOPHBIM 000PYIOBAaHUEM B XUMHUUIECKOH TIOCYI0M;

® [IPOBOAUTE HECIOKHBIC XUMUYECKUE OIIBITHEI U HaGJ'II-OJICHI/IH 3a U3MEHEHNEM CBOICTB BCIICCTB B
MPOLIECCe MX MPEBPAICHUI; COOII0AAaTh MPaBuiia TEXHUKKM 0€30MaCHOCTH IPU MMPOBEACHUH HAOIOIeHUH
U OTIBITOB;

® pa3aUyYaTh HKCICPUMEHTAIBHO KHUCIOTHI W ILIEJIOYH, MONb3YSICh HHIUKATOPAMHU; OCO3HATH
HEOOXOUMOCTh COOITIOICHHS Mep 0€30IaCHOCTH MPH 00paIlEHUH ¢ KHCIOTaMH | IIeI0YaMHu.

¢ KimaccudummpoBaTs MHOTOO0Opa3ne XUMHICCKIX PEAKITUI

e M3yunt cBOICTBa METAJIOB, HEMETAJJIOB U UX COEAUHEHUN



BBIHYCKHI/IK noJIyuum 603.MOMHCHOCHMb HAYUUMbCA .

® IPaMOTHO OOPAIIATLCS C BEMIECTBAMH B TIOBCEIHEBHON YKU3HU;

® 0CO3HaBaTh HEOOXOMUMOCTH COOJTFOICHUS TPABMII DKOJOTHYECKH O€30TIacHOTO IIOBEICHUS B
OKpY’Karollel MPUPOAHOU CpeLE;

® IIOHUMAaTh CMBICIT U HEOOXOIUMOCTh COOJIFOJICHUS MIPEITUCAHMM, PEIIaraéMbIX B HHCTPYKIIHSIX
0 UCIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHU U JIP.;

® JICITOIb30BaTh MIPUOOPETCHHBIC KJIIOYEBEIE KOMIIETEHTHOCTH pu BBIIIOJTHEHUH
MCCIIEIOBATEIHCKUX MPOEKTOB M0 U3YYEHUIO CBOIMCTB, CIOCOOOB MOIYYECHHS U PAaCIIO3HABAHUS BEIIECTB;

® pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTB, UCTIONB3Yys CPEACTBA YCTHOTO M IMHUCHMEHHOTO
OOIIeHnst, MPOSBIATh TOTOBHOCTh K YBKEHHUIO WHOW TOYKHA 3pPEHUS TPH OOCYXKICHUU DPE3YyIbTaTOB
BBITIOJTHCHHOU paOoTHI;

® O0BCKTUBHO OIICHHBATh WH(MOPMAIMIO O BEHISCTBAX M XUMHUYECKHX TNPOIECCaX, KPUTHUCCKU
OTHOCHUTBCS K IICEBIOHAYYHOW MH(OPMAIIMH, HSJOOPOCOBECTHOM peKiaMe, KacarolIeics UCIOIb30BaHUS
Pa3IUIHBIX BEIICCTB.

[Mepuoguyecknii 3aK0H ¥ NepuoIHYECKAS CHCTEMA XUMHYECKHUX dj1eMeHToB JI.A.
MenpeneeBa. CTpoeHue BelecTBA.

BrinyckHUK Hayuumcs:

o KaccH(PUIUPOBATh XMMHUYECKHE DIIEMEHTHl HAa METAJUIbl, HEMETaJUIbl, 3JIEMEHTHI, OKCHUIBl U
THUAPOKCHUIBI KOTOPBIX aM(OTepHB, W WHEPTHBIE JIEeMEHTH (Ta3bl) /I OCO3HAHUS Ba)KHOCTH
YHOPSIOYCHHOCTH HAYYHBIX 3HAHUM;

® pacKpbIBaTh CMbICH Neproanyeckoro 3akona .M. Menzaeneesa;

® ONKCHIBATh M XapaKTepU30BaTh TAOIMUHYI (OPMY MEPUOIUYECCKONH CHUCTEMBI XMMHUYECKUX
3JIEMEHTOB;

® XapaKTepU30BaTh COCTAB aTOMHBIX SJCP M PACIpeNeICHUE YHCIIa IEKTPOHOB IO JICKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKHX 3JIEMEHTOB MAaJIbIX MEPHOOB MEPUOIUUYECKON CHCTEMBI, a TAKXKe Kaaus |
KaJbIIUs;

® pa3nM4YaTh BUIB XHUMHYECKOW CBSI3M: HOHHYIO, KOBAJCHTHYIO IMOJSIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAUTUYICCKYIO;

® 1300paXkaTh JJICKTPOHHBIC (OPMYJIbI BEIIECTB, 00Pa30BaHHBIX XUMHUUYECKUMU CBS3SIMH Pa3HOIO
BHJIA;

® BHISIBJIATh 3aBHCHMOCTH CBOMCTB BEIIECTBA OT CTPOCHHS €r0 KPUCTAIUTMYECKOW PEIIeTKH
(MOHHOIA, aTOMHOM, MOJIEKYJISIPHOM, METAITHYECKOH );

® XapaKTeprU30BaTh XUMUYECKHE 3JIEMEHTHI U X COEJIMHEHHUS HA OCHOBE TOJOXKEHHS DIIEMEHTOB B
MIEPUOMYECKON CUCTEME U 0COOEHHOCTEH CTPOEHUS MX aTOMOB;

® OTIMCHIBATh OCHOBHBIE MPENNOCHUTKH OTKphITHS J[.M. MeHeneeBpIM MeproANIECKOro 3aK0OHa U
MIEPUOAMYECKON CUCTEMbI XUMHUYECKHX 3JICMEHTOB M MHOTOO0OPa3HYI0 HAYYHYIO ACSATEIbHOCTh YICHOTO;

® XapaKTepu30BaTh HAy4HOE U MHPOBO33PEHYECKOE 3HAUYCHHE MEPUOJUYECKOr0 3aKOHA U
MEPUOJIMYECKOM cucTeMbl XuMuueckux snemeHToB JI.M. Menneneena;

® 0CO3HABaTh HAy4YHBIC OTKPBITUS KaK Pe3yJbTaT IUTEIBHBIX HAOIIOJICHUM, OIBITOB, HAYYHOU
MOJIEMUKH, IPEOAO0ICHUS TPYAHOCTEH U COMHEHUM.

BouINyCKHUK nOYUUM 8603MOIHCHOCHID HAYUUMbCA.

® 0CO3HABATh 3HAYCHUE TCOPETUUECKUX 3HAHUU JIJIs1 MPAKTUUECKOM NESATEIbHOCTH YEIOBEKa;

® OIHCHIBATh U3YYCHHBIC OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

® [IPUMEHSThH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOIUYECKON CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB JJIs
00BSICHEHHS Y TIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

® pa3BUBaTh WHGOPMAITMOHHYIO KOMIIETEHTHOCTh IMOCPEJCTBOM YIiIyOJeHHs 3HAHUI 00 ucTopun
CTAHOBJICHUS] XUMHYECKOW HAYKH, €€ OCHOBHBIX IOHATHUN, MEPUOAMYECKOrO0 3aKOHA KaK OIHOTO U3
BOKHEUIITNX 3aKOHOB IMPUPOIBI, & TAKIKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKH.

MHoroo0pa3ue XMMHYECKUX peaKIui.
BeoinyckHUK Hayuumcs:

® 00BSACHSITH CYTh XUMHYCCKUX IMMPOLICCCOB,
® HAa3bIBATh MMPU3HAKHU U YCIIOBUA MPOTCKAHUA XUMUUCCKUX peaKHHﬁ;



® YCTaHABJIMBATh MPUHAUIC)KHOCTh XUMUYECKOW PEakIuK K ONMpPEACIICHHOMY TUIY MO OJHOMY H3
KJIacCU(UITMPOBAHHBIX PU3HAKOB:

1) MO YHCIYy W COCTaBy HCXOJHBIX BEIIECTB W TMPOJYKTOB pPEaKIUH (PEakiMy COeIWHCHUS,
pa3JIoXKeHHs, 3aMEIICHUS U OOMEHa);

2) 110 BBIACTICHUIO WJIN TIOTJIOMICHUIO TEIUTOTHI (PEAKITHN IK30TEPMUIECCKHE M SHIOTEPMUUICCKHC);

3) 10 W3MCHCHHWIO CTEMEHEH OKWCIICHHWS XHMHYECKHX  OJJIEMEHTOB  (OKHUCIHTEIHHO-
BOCCTaHOBUTEIILHBIC PEAKIINN);

4) mo obpaTuMOCTH TIporiecca (peakinu oOpaTUMBIC U HEOOpaTUMBIE);

® Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYECKHUX PEaKIii;

® Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIIEHHEe XUMHUUECKOTO pAaBHOBECHS,;

® COCTaBJIATh YPAaBHEHHUS 3NIEKTPOJUTHUECKON AMCCOLMALIMU KUCIOT, IIEJI04Yel, conel; MoJHbIe U
COKpAIlleHHbIC MOHHBIC ypaBHEHHUS peakuuid oOMEeHa; YpaBHEHHsI OKHCIHMTENHHO - BOCCTAHOBHTEIBHBIX
peaknuii;

® [IPOTHO3UPOBAaTh NPOAYKTHl XUMHUYECKHX peakuuid mo ¢opmysnaM / Ha3BaHUSIM HCXOIHBIX
BEILIECTB; ONPEACIATh HCXOAHbIC BEIIECTBA 0 (hOpMysaM / Ha3BaHUSIM MPOIYKTOB PEaKLUH;

® COCTABIISITh YPaBHEHHMS pPEaKIMH, COOTBETCTBYIOIIMX MOCIEJOBATENBFHOCTH  («UETOYKE)
MPEBPAILICHUI HEOPTaHUYECKUX BEUIECTB PA3JIMUHbBIX KJIACCOB;

® BbIABJSIT B MPOHECCE IKCICPHMMCEHTA IIPU3HAKH, CBHUACTCILCTBYIOIIUE O IIPOTCKAHHU
XUMHUUYECKON peakiny;

® TOTOBUTH PACTBOPHI C OIPEAEICHHON MacCOBOM 10JIe paCTBOPEHHOI'O BELIECTBA;

® ONPEAEIATh XapaKTep CPEeAbl BOJHBIX PAaCTBOPOB KHCIOT W INEIOYEH MO M3MEHEHUIO OKPACKH
WHAWKAaTOPOB;

® IPOBOJIUTH Ka4ECTBEHHBIE PEAKINH, MOATBEPKAAIOIINE HAINYNE B BOAHBIX PAaCTBOPAX BEIIECTB
OTJIENBHBIX KATHOHOB ¥ AaHUOHOB.

BbInycKHUK noiyuum 603mM0MHCHOCHIb HAYUUMbCA.

® COCTAaBJISITh MOJIEKYJISIDHBIE W TIOJHBIE HOHHBIE YPABHEHUS MO COKPALIEHHBIM HOHHBIM
YPABHEHUSIM;

® [I[PUBOJUTH TMPUMEPHl pPEaKUUil, MNOATBEPKIAIOIIMX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMHU KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

® [IPOrHO3UPOBATh PE3yJIbTaThl BO3JCHCTBUS Pa3jIMUHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOU
peaKImmy;

® IPOTHO3UPOBATh PE3yIbTaThl BO3JACUCTBUS PAa3IMYHBIX (PAaKTOPOB HA CMEIIEHHE XUMHUYECKOTO
PaBHOBECHSL.

MHoroo0pa3ue BeniecTs.
BrinnyckHUK Hayuumcs:

® ONIpENIEATh MPUHAJICKHOCTh HEOPTraHMYECKHX BEHIECTB K OJHOMY U3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJTBI U HEMETAaJIIbI, OKCHJIbI, OCHOBAHMUSI, KHCIIOTHI, COJIH;

® COCTaBJIATh (DOPMYJIBI BEIIECTB 110 X HA3BAHUSIM;

® OTIpEeNIEATh BAJICHTHOCTh U CTENICHb OKUCIICHUS AJIEMEHTOB B BEILIECTBAX;

® COCTaBJIATh ()OPMYJIBI HEOPTAaHUYECKUX COCIUHEHUN M0 BAJCHTHOCTSM M CTEICHSM OKHCICHHUS
3JIEMEHTOB, a TaKXKe 3apsjaM HMOHOB, YKa3aHHBIM B TaQJIMIE PaCTBOPUMOCTU KHCIOT, OCHOBaHWHA W
coJleit;

® 00BSICHATh 3aKOHOMEPHOCTH M3MEHEHUS (PH3MUECKUX U XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB
Y MX BBICIITUX OKCHJIOB, 00pa30BaHHBIX AIEMEHTAMH BTOPOTO W TPETHETO NIEPHOJIOB;

® Ha3bIBaTh OOIIME XWUMHYECKHE CBOWCTBA, XapaKTepHBbIC I TPYII OKCHIOB. KHCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX.

® HA3BIBATh OOIIE XUMUIECKUE CBOMCTBA, XapaKTEPHBIE T KaKIOTO Kjlacca BEIIeCTB;

L] HpI/IBOlII/ITI) HpI/IMepBI peaKuHﬁ, HOHTBep)K}IaIOHII/IX XUMHUYCCKHUEC CBOﬁCTBa HCOpFaHI/I‘IeCKI/IX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHUM 1 COJICH;

® OIIPEJIENATh BEIIECTBO — OKHUCIWUTENb W BELIECTBO — BOCCTAHOBUTENb B OKHUCIHUTEIBHO —
BOCCTAaHOBUTEJBHBIX PEAKIUAX;

® COCTaBJIATh IEKTPOHHBIN OalaHC IO MPEIOKEHHBIM CXEMaM PEaKIIHiA;

® IIPOBOJIUTH JTA0OPATOPHBIC OIBITHI, TOTBEPKAAFOIINE XUMUIECKIE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEILECTB;



© [IPOBOJIUTEL JIA0OPATOPHBIC OMBITHl IO TIONYYCHHUIO W COOHMPAHHWIO Ta3000pa3HBIX BEIICCTB:
BOJIOPO/JIa, KACIIOPO/Ia, YIIIEKUCIIOTO T'a3a, aMMHUAKa; COCTABIIATh YPABHEHHS COOTBETCTBYIOIINX PEAKIINH.

Bbll’lyCKHI/IK IOJIYYHUT 603MOMHCHOCHLb HAYYUMbCA .

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TOBCEIHEBHOMN KHU3HU;

* O0CO3HaBaTh HEOOXOJMMOCTH COOJIFOACHHS IPABMJI SKOJOTHUYECKH O€30IMacHOr0 MOBEICHUS B
OKpYKarolle NPUPOIHON CPENE;

* [IOHUMaTh CMBICI M HEOOXOJAMMOCTH COOJIONCHUSI TPEANHCAHWKN, MpeaaracMbiX B
WHCTPYKIUSAX 110 UCTIOJIH30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

*  HCTOJB30BaTh  MPUOOPETEHHBIC  KIFOUEBBICE  KOMIIETEHTHOCTH TPH  BBITOJTHCHUH
WCCJICIOBATEILCKUX MPOEKTOB M0 M3YYCHUIO CBOMCTB, CIIOCOOOB MOJYUEHHUS U PACIIO3HABAHUS
BCILIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEICTBA YCTHOM M MUCHbMEHHOU
KOMMYHHUKAIlMM TpH padoTe C TeKCTaMu Y4YeOHHWKa U JIOTOJHUTEIBHOW JIUTEepaTypow,
CIIPaBOYHBIMU TAOIHIIAMU, TPOSBISATH TOTOBHOCTh K YBAXXEHUIO MHOW TOYKH 3pPEHHUS IpHU
00CYXJIEHUH Pe3y/IbTaTOB BBIOJIHEHHOMN paboTHI,

* 00BEKTHBHO OIEHUBATh MH()OPMAIMIO O BEMIECTBAX U XUMHUYECCKHX IPOIECCaX, KPUTHUECKU
OTHOCUTBCS K TICEBIOHAYYHON HWH(GOpMaLKUK, HEAOOPOCOBECTHOM pekiiaMe, Kacaroleics
WCIIOJIb30BAaHUS PA3JIMYHBIX BEILIECTB.

* 0CO3HABaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUM JJIsI MPAKTUUECKOHN JEATEIbHOCTH YEJIOBEKA;

* OINUCBIBATH N3YYCHHBIC OOBEKTHI KAK CHCTEMBI, PUMEHSIS JIOTUKY CHCTEMHOTO aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOAUYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB JIJIs
OOBSICHCHUS M TIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETCHTHOCTh TTOCPEICTBOM YIITyOJICHUS 3HAHUH 00 UCTOPHH
CTAaHOBJICHUSI XMMHYECKON HAyKH, €€ OCHOBHBIX MOHSTHI, MEPUOAUYECKOTO 3aKOHA KaK OJJHOTO
13 BOKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKU U TEXHUKH.

* COCTaBIISITb MOJIEKYJISIDHBIE M TIOJHBIE WOHHBIE YpPaBHEHUS MO COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* NPUBOAUTH MPUMEPHI PEAKIMH, MOATBEPKIAIOIIUX CYIIECTBOBAHUE B3aMMOCBSA3U MEXIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATh PE3YNbTATHI BO3JEHCTBUS PA3NUYHBIX (DAKTOPOB HA HM3MEHEHHE CKOPOCTH
XUMUYECKON PEAKIINU;

* IPOTHO3UPOBAThH PE3YNIbTATHI BO3JICUCTBUS PA3IMUHBIX (AaKTOPOB HA CMEIICHHE XMMHUYECKOTO
paBHOBeECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE UM BOCCTAHOBUTEIHHBIE
CBOMCTBA C YUETOM CTENEHEN OKUCIEHUS FIIEMEHTOB, BXO/SIIUX B €r0 COCTAB;

* BBISIBIISATH CYIIECTBOBAHME T€HETUUYECKOW B3aMMOCBSI3M MEXKIY BEIIECTBAMHU B PSAY: MPOCTOE
BEILECTBO — OKCUJ — TUAPOKCH]I — COJIb;

* OpPraHW30BBIBATh, MPOBOJAUTH YUYECHUUYECKHUE MPOEKTHI MO HCCICTOBAHUIO CBOWMCTB BEIIECTB,
MMEIOIINX BaKHOE MPAKTUYECKOE 3HAUYEHUE.

BBINyCKHUK TOJIYYUT BO3MOXHOCTh HAYYUTHCS:

* PaMOTHO O0OPAIIATHCS C BEIIECTBAMH B TIOBCEIHEBHOM JKU3HHU;

* 0CO3HaBaTh HEOOXOIMMOCTH COOJIOJCHUS TPABMII SKOJIOTHYECKH OE301MacHOTO TIOBEIEHUS B
OKpYKarolllel NPUPOTHOM CpeAe;

* IIOHUMATh CMBICII U HGO6XO)II/IMOCTI> CO6.]'IIOI[CHI/I$I HpeﬂHHC&HHﬁ, npeﬂnaraeMHx B I/IHCTPYKIII/IHX 110
UCIIOJIb30BAHHIO JICKAPCTB, CPEJCTB OBITOBOM XHUMHUU U JIP.;

* UCIOJIb30BaTh MPUOOPETEHHBIC KITFOUEBBIC KOMIICTEHTHOCTH MPH BBIMTOJIHEHUH UCCIICOBATEIBCKUX
MIPOEKTOB 10 U3YUEHUIO CBOMCTB, CIIOCOOOB MOJYYCHHS M PACIIO3HABAHHS BEIICCTR;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHTHOCTb, MCIIOJIb3Yys CPEJCTBA YCTHOW W TMHUChMEHHOM
KOMMYHHUKAIIUU TPU pabOTe ¢ TEKCTaMU y4eOHUKA U JIOTIOJTHUTEIBLHON JINTEPATypPOd, CIIPAaBOUYHBIMH



TabJINIIaMH, IPOSIBIISTH TOTOBHOCTh K YBKEHHIO MHOM TOYKHU 3PEHHUS PU OOCYKIEHUH PE3yIbTaTOB
BBITIOJTHEHHOHN paboTHI;
* 00BEKTUBHO OICHMBATh WH(GOPMAIMIO O BEIIECTBAX M XHMHUYECKHX MpOIecCcax, KPUTHUECKU
OTHOCUTBCSI K TICEBJOHAy4YHOW HHOpMaIH, HEeJ0OPOCOBECTHON pekiaMe, Kacaroleics
WCIOJIb30BaHUS PA3IMYHbBIX BEUIECTB.
* 0CO3HaBaTh 3HAUYECHUE TEOPETUYECKUX 3HAHUH JIJIsl MPAKTUYECKOM eI TEbHOCTH YEJIOBEKa;

* OMHCHIBATH U3YYECHHBIE O0OBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAIIN3a,;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX NEPUOANYECKOW CHUCTEMBI XMMHMUYECKUX 3JIEMEHTOB IS
0OBSICHEHUSI ¥ TIPEABUICHUSI CBOWCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJIeHUs 3HAHUNA 00 HCTOPUH
CTaHOBJICHUS] XUMHUYECKOW HAayKH, €€ OCHOBHBIX IOHATHUH, IEPUOINYECKOrO 3aKOHA KaK OJAHOIO U3
BAXHEHIINX 3aKOHOB IIPUPOJBL, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHUKHU.

* [PUBOAUTH IPUMEPBl PEAKLUMH, MOATBEPKIAOIIUX CYIIECTBOBAHUE B3aUMOCBI3U MEXIY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BEILECTB;

* BBISBJIATH CYILECTBOBAHME IE€HETHMYECKOM B3aMMOCBS3M MEKIY BEIIECTBAMHU B PsAy: IPOCTOE
BELIECTBO - OKCUJI - THIPOKCH] - COJIb;

* OpraHu30BbIBaTh, IMPOBOAMTH YUYEHHYECKHE MPOEKTHl MO HCCIECIOBAaHUIO CBOWCTB BELIECTB,
HUMEIOUINX BaXKHOE MPAKTUYECKOE 3HAYCHHE.

Mecto y4yeOHOr0 npeamera « XuMus» B Y4eOHOM IJIaHE

Yy4eOHBbIid MpeaMeT «XHUMHUI» KaK 9acThb MPEIMETHOMU oOJactu
«EcTecTBeHHOHAYYHBIE TIPEAMETHD) N3y4aeTCs Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus
B Ka4eCTBE 00s3aTEIIBHOTO MpeIMeTa.

Hopmartusubiii  cpok peammzanuu  PIIVII Ha ypoBHE OCHOBHOro 00I€ro
oOpa3oBaHus cocTaBisgeT 2 rofga. OOmiee KOTUYECTBO Y4YeOHBIX YAaCOB Ha H3yUeHHUE
y4eOHOro npeamera
«Xumusg» B 8— 9 knaccax coctasisgeT 136 yacos.

Pacnpenesienune yueOHBIX YaCOB 1O KJIACCaM

Kraccer Henenpnoe KonmyectBo yuebnbix | KonmmuyecTBo 4acoB mo
pacrpe/eeHue HEJEb rojaMm o0y4YeHHS
y4eOHBIX 4acoB

8 kiacc 2 Jaca 34 nenenu 68 yacos

9 knacc 2 Jaca 34 Henenu 68 yacos

Hroro: 136 uacos

OCHOBHBIE TEXHOJIOTHH O0yUCHHS:

IIporpamma kypca «XHMHUN» TOCTPOEHA HA OCHOBE CIIMPAIbHOM MOJEIH, MPeyCMaTpUBAOIIEH
IIOCTENIEHHOE DPAa3BUTHE U YIIyOJeHHWE TEOPETHUYECKUX TPEACTaBICHUN TMpHU JIMHEHHOM
03HAKOMJIEHUH C SMIIUPUYECKUM MaTepHUaIOM

TecTrl, camocTosATeNbHbIE pab0Ta, KOHTPOJbHBIE PAa0OTHI, YCTHBIH ONpOC, MPAKTHYECKUE
paboTHhI, 3alTUTa KCCIIEOBATEIHCKUX PAOOT.

[TpeobnanarommmMu popMamMu TEKYILEro KOHTPOJIS SIBJISIOTCS CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE
paboThl, pa3nuuyHble TeCTOBbIE (OPMBI KOHTPOJA. IIpomekyTOuHBIH M HMTOTOBBI KOHTPOJIb
IPOBOJIUTCS B (hOpME KOHTPOJIBHBIX paboOT



Coaepsxanue Kypca xumun 8 kiacc.

Ne | Pa3znesnbl nporpamMmMbl KosmnuecTBo Kosn4ecTBo KouaunyecTBo
n/n 4yacoB KOHTPOJIbHBIX | MPAKTHYECKUX
padoTt padort
1 OCHOBHBIC TIOHSTHS XUMHH 52 3 6
(YypoBeHBb aTOMHO —
MOJICKYJISIPHBIX
MIPEACTABICHU )
2 [lepuonnueckuii 3akoH U 7 1 -
MeproIecKas cucTema
XUMUYECKUX djiemeHToB J[.1.
MenaeneeBa. CtpoeHne aToma
3 CtpocHue BemiecTna. 7 1 -
XUMUYECKas CBSI3b
4 O06006111eHre U TOBTOPEHUE. 2 1
[IpomMexxyTouHas arrectauus
HUTOTO 68 6 6

B aBTOpCKYIO IpOrpaMMy BHECEHBI HEKOTOPHIE U3MEHEHHMUS.
PeszepBHOE BpeMms (4 gaca) UCMIONIB3YETCS CIEAYIOIUM 00pa3oMm:

luac — Ha mpoBeaeHue oboOmaromero ypoka mo teme «llepBoHadadbHbBIE XHUMHUYECKHE
TTOHSTHSD
- 1 yac - Ha mpoBeneHUe 00001IaroIIero ypoka no reme «BakHel1me kiacchl HEOPraHUYECKUX
COCTUHEHUIN)
- 1yac — Ha mpoBeieHrne 0000IIAIOIIETO YpOKa 3a Kype XUMUU 8 Kilacca
- 1 yac — Ha IPOBEICHNE UTOTOBOM KOHTPOIHHOM pabOTHI 3a Kypc XMMUHM § Kiacca
OOocHOBaHMe: TpPU HW3YYCHWU HA3BaHHBIX TE€M HEAOCTATOYHO BpPEMEHU s MPOBEICHUS
00001Iar0IX YPOKOB U YPOKOB IO PEHICHUIO PACUETHBIX M KAYECTBEHHBIX 3aJ1a4, a YPOKH 3TH
HEOOXOIUMBI, TaK KaK HampaBleHbl HA peaTu3alyio BKHEHIIMX TpeOOBaHMI K 3HAHUSAM
YYAIUXCs — TPUMEHEHUE MOTYyYEeHHBIX 3HAHHUU JUIsI BHITIOJIHEHHS] TPEHUPOBOYHBIX YIPAKHEHUN
U TIOJTOTOBKE K KOHTPOJbHON pabote. O6oOImIaromee padoThl TMO3BOJSIOT BBISIBUTH CTEIIEHBb
OBJIQJICHHS YYalIUMHUCA 3HAHUSIMU 110 OCHOBHBIM BONPOCAM Kypca OPraHUYECKON XUMUH;
rotoBHOCTh K caade OI'D no xumuu. GopmynupoBka Ha3BaHUM pa3/iesioB U TEM COOTBETCTBYET
aBTOPCKOHM mporpamme. Bce mpaktuueckuwe padOThHI, EMOHCTpAIMH, JTAOOPATOPHBIE OIBITHI
B3STHI U3 IPOrpaMMBbI Kypca xumuu ams 8-9 kimaccos aBtopa H.H. I'apa.

Ilepeyenb npakTHyecKux pador 1 8 kiacca:

Nel IlpaBuna TexHUKH 0€30MacHOCTH MpH paboTe B XMMHYECKOM kaOuHere. O3HAKOMIIEHUE C
1a00paTOpPHBIM 000PYIOBAaHUEM.

Ne2 Ouncrka 3arpsA3HEHHON OBApEHHOMN COJIH.

Ne3 IlonydeHne u cBOWCTBA KMCIOPO/A.

Ne4 TTonydenune Bogopo/ia v UCCIIEIOBAHUE €0 CBOMCTB.

Ne5 TIlpuroroBneHue pacTBOPOB COJIEH C ONPEAESIEHHONM MacCOBOM J0OJIE PAacTBOPEHHOIO
BELIECTBA.

Ne6 PemieHne sknepuMeHTANBHBIX 3a1ad 1O TeMe "OCHOBHBIE KJIACChl HEOPraHMYECKHX
coenuHeHun".

Coaepxanue kypca « XumMus» 3a 8 kiace




Paznen 1. OcHoBHBIE MOHATHS XUMHHU (ypoBeHb aTOMHO- MOJIEKYJISIPHBIX
NpeACTABJIEHH)

[Ipenmer xumuu. XUMusl Kak 4acTh €CTECTBO3HaHMS. BemecTtBa U ux cBorcrBa. MeTozsl
MO3HAHUS B XUMHUHU: HaOmojeHue, »skcnepuMeHT. [lpuembl OezomacHoi paboOTBl €
o0opyznoBaHueM M BemectBaMu. CTpoeHue iaMeHu

UYuctele BemecTBa U cMecu. CriocoObl OUMCTKU BEUIECTB: OTCTauBaHHUeE, (PUIBTpOBaHUE,
BbIIIAPUBAHUE, Kpucmaniuzayus, oucmuiiayus. Dusndeckue M XUMHUYECKHE SIBJICHUS.
Xumnueckue peakuuu. [Ipu3zHaky XuMHUYECKUX peakUuid U yCIOBUS BOZHUKHOBEHHUS U TEUEHUS
XUMHUYECKUX PEaKIUM.

ATOMBI , MOJIEKYJIBI U MOHBL. BemecTBa MOJEKYISIPHOrO U HEMOJIEKYISIPHOTO CTPOCHHS.
Kpucrannuueckue u amop¢ubie BemiecTBa. Kpucramimyeckue pemeTKd: WOHHAs, aTOMHas U
MOJIEKYJIIpHas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIA KPUCTAIIMYECKOH pemeTku. [IpocTsie n
CJIOKHBIE BELIECTBA. XMMHUUECKUM 3JIeMEHT. MeTaibl 1 HeMeTa/ulbl. ATOMHAsl €IMHUIIA MACCBhI.
OtHocuTenbHasi aroMHas Mmacca. SI3bIK XUMUU. 3HAKU XHMMHUUYECKHX D3JEMEHTOB.  3aKOH
MIOCTOSTHCTBA COCTaBa BenecTBa. XuMudeckue Gpopmyiel. OTHOCUTENbHAS MOJICKYIJISIDHAs Macca.
KauecTBeHHBIN U KOJTHMUECTBEHHBIN COCTAaB BEIECTBA. BhIuncieHNe MO0 XUMUYECKUM (OopMyIiam.
MaccoBast 10J1s1 XHMMYECKUX 3JIEMEHTOB B CII0KHOM BEILIECTBE

BaneHTHOCTP XMMHYECKHX 3JeMEHTOB. OmnpeneneHue BaJ€HTHOCTH 3JEMEHTOB IO
dopmynam OuHapHBIX coeanHeHH. CocTaBIeHNE XUMUIECKUX (POPMYI 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE€ y4Y€HHE. 3aKOH COXpaHEHUs Macchl BemecTB.  KH3Hb U
nesrenpHocTbM.B. JIomoHOCOBa. XumMuyeckue ypaBHeHUs. THUIIBI XUMUYECKUX PEAKIUI
IIpakTnyeckue padboTbi:

e [lpaBuna TeXHUKH O€30MACHOCTH IpHU pabOTe B XUMHUYECKOM KaOMHETE. 3HAaKOMCTBO C
1a00paTOPHBIM 000PYIOBaHUEM.
e OuucTKa 3arpsA3HEHHON MOBAPEHHOM COJN.
Pacuernble 3agaum. BpruncieHue OTHOCHUTEIBHOM MOJIEKYJISIPHOM Macchl BEHIECTBA IO

(bopMyJIe. Brrunciaenne MacCOBOM JOJIU 3JE€MEHTA B XMMHYECKOM COCAUHEHHUH. Y CTAHOBIICHUE
HpOCTGfII.HCfI (I)OpMYJ'ILI BEIIeCTBA II0 MACCOBBEIM [IOJIIM DJJIEMEHTOB. BpIUHMCIEHHS 110
XUMHUYCCKUM YPABHCHUAM MACChl WK KOJUYCCTBAa BCHICCTBA 110 H3BECTHOM Macce HIH
KOJMYCCTBY OJHOT'O U3 BCTYHNAOMHNX WJIN MOJTYUAOMIUXCA B pCAaKIIUN BCIICCTB.

Kucnopon. Haxoxnenune B mnpupoxae. llomydenwe xkucimopoga B JabopaTopuu
MpOMBIIUIEHHOCTH. DU3NUECKUEe U XMMUYECKHE CBOMCTBA KUcaopoaa.. [I[puMenenne kucinopoaa.
Kpyrosopot kucnopoga B mpupone. O30H , amioTponusi Kuciopona. Bo3ayx u ero cocras.
3amuTa aTMOCHEPHOTO BO3yXa OT 3arpsA3HEHUM.

Bonmopon. Haxoxzaenue B mnpupoe. [Tonyuyenue Bomopoga B JabopaTopudi |
MPOMBIIUIEHHOCTH. (PU3MYECKME MW XUMHYECKME CBOWCTBa Bojaopoxa. Bomopon —
BOCCTAaHOBHUTEIh. Mephl 6e30macHOCTH Mpu paboTe ¢ Bojgopoaom. [IpumeHenue Bogopoa.

Boma . Meronpl ompeneneHus coctaBa BOAbl — aHaIU3 U cuHTe3. Dusnueckue u
XHMUYECKHE CBOWMCTBAa BOABL. Boma B mpupose W CHOCOOBI €€ OYMUCTKH. Adpaius BOJIBIL.
Xumuueckue cBoiictBa BoAabl. [Ipumenenue Boapl. Boma — pactBopurens. PactBopumMoOCTh
BeIEeCTB B Bojie. OnpeiesieHue MacCOBOM 1071 PACTBOPEHHOTO BEIIECTBA.

KonuuectBennbie oTHOmEeHHs B XxuMud. KonudectBo Bemectsa. Moinb. MonsipHas macca.
3akoH ABoranpo. MomspHbli 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OObBEeMHBIC
OTHOILLIEHHUS TA30B MIPU XUMUYECKUX PEAKIUAX.

Baxxneiimme kiacchl HEOpPraHWYECKHX coeauHeHuH. OKCHIBL: COCTaB, KiIacCHU(PUKAIIHS.
OcHOBHbIE W KHUCIOTHBIE OKcuibl. Homenknatypa okcuioB. Puznueckue U XUMHUYECKUE
CBOICTBA, MOJTy4YE€HHUE, TPUMEHEHUE OKCHUJIOB.

I'unpokcunet . Kimaccudukammst ruppokcunoB. OcnoBanus. Cocra. Illemoun wu
HepacTBOpUMbIE OCHOBaHUsA. HoMeHknaTypa. PU3nYeCKre 1 XUMHYECKHE CBOMCTBA OCHOBAHMIA.
Peakuus neritpanuzanuu. [lonyuenue. [lpumenenne. AMdoTepHbIe OKCHUIBI M THAPOKCHIBI



Kucnoter: cocraB, knaccudukanus M  HOMEHKIAaTypa. DHU3WYECKHE W XUMHUYECKHE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN psAJl METAIIOB

Conu.: cocraB, kinaccudukamnys 1 HOMEHKIaTypa. OU3nveckrue U XUMUYECKHE CBOMCTBA
coJiei. PactBopuMoCTh costeit B Bojie. XMMHUYECKHE CBOKMCTBA COJIEH CITOCOOBI TIOJIYYCHHS COJICH.
IIpumeHneHue cone

['eHeTnyeckas CBSI3b MEXAY OCHOBHBIMU KJIACCAMHU HEOPTaHUYECKUX COCTMHEHUI.

Paznen 2. Ilepuoamyeckuii 3aKOH M NepHOAUYECKasi CHCTeMa XHMHYECKHX 3J1eMEHTOB
A.N.MenneneeBa. CTpoeHue aroma

[TepBbIe MOMBITKU KIACCU(PHUKAIIMNA XUMUYECKUX 37IeMeHTOB. [ToHATHE O TpynIax cXoaHBIX
371eMeHTOB. EcTecTBEeHHBIE ceMeliCTBa 1IET0YHBIX METAJUIOB U TajoreHoB. biaropoHsie rassl.

ITepuonnueckuii 3akon [[. M. Menneneesa. Ilepuoanyeckas cucrema Kak €CTECTBEHHO-
HayyHas Kiaccu(uKamus XUMUYECKHUX OdJIeMEHTOB. TabmuyHas Qopma mpencTaBiIeHUS
KJaccu(uKanus XUMUYECKUX derneMeHToB. Ctpykrypa Tabmumbsl «[lepuonmveckas cucrema
xummuueckux snemeHToB JI. . MenneneeBa» (kopotkas ¢gopma): A- u b- rpynmsl, nmepuos.
@u3nyecKuil CMBICI MOPSIAKOBOIO 3JIEMEHTA, HOMEpa IEpHoia, HOMepa IpyMibl (715 2JIEMEHTOB
A-rpymm).

CrpoeHue aroma: g1po U 3JeKTpoHHas oOojouka. CocTaB aTOMHBIX AJ€p: IPOTOHBI U
HEUTpoHbI. M30TONBI. 3aps aTOMHOTO SApa, MacCOBOE YMCIIO, OTHOCUTEIbHAsL aTOMHAsi Macca.
CoBpemenHas HOpMYTHUPOBKA TMOHATHS «XUMHUECKUHN SJIEMEHT.

DnekTpoHHas 000J0YKa aToMa: MOHATHE 00 SHEPreTMYeCKOM YpPOBHE , €0 €MKOCTH.
3arnojHeHUe DJIJIEKTPOHHBIX CJIOEB y aTOMa »JJIEMEHTOB IEPBOTO — TPETHErO0 IEPHUOOB.
CoBpemenHast QOpMyYIHPOBKA MEPUOAMUECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunesle noctsbkenus J.M.Menneneesa
VCIIPABJICHUE OTHOCUTENBHBIX ATOMHBIX MAacC, IE€PECTAHOBKM XHMHMUYECKHUX DJIEMEHTOB B
nepuoauyeckoit cucreme. JKusns u aestenbHocTh [. . Menneneena.

Crpoenne aroma. CocrtaB aTroMHBIX saep. OnekTpoHel. M3orombsl. CrpoeHue
AJIIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 s1MeMeHTOB mnepuoaudeckon cucremsr JI. .
Menzneneesa.

JlabopaTropHble onbIThI. B3anmoelicTBie THAPOKCH]IA IIMHKA C PACTBOPAMU KHUCIOT U

IIeJI0YEN.

Pa3nea 3 Ctpoenne BemecTs

SJ'IeKTpOOTpI/IHaTeJ'H)HOCTI) XUMHYECKHUX dJIeMeHTOB. OCHOBHEIE BHU/bI XUMHYECKOU CBS3H:
KOBQJICHTHAsl HETOJIApHas, KOBAJICHTHAs MOJIsIpHasi, MOHHAs. BaleHTHOCTh 2J€MEHTOB B CBETE
ANIeKTpOHHON Teopuu. CrteneHb OKHUCIeHHs. [IpaBuwiia ompeneneHus: CTENEeHW OKUCICHUS
HJIEMEHTOB.

Ne | Pazgesnbl mporpamMmbl KosaunyecTBo KosaunyecTBo KouunvecTBo
n/n 4acos KOHTPOJIbHBIX NPAKTHYECKUX
pador padort

1 MHorooOpa3ue XUMHYEeCKHX 16 1 2
peakuuii

2 MHuorooOpasue BeecTB 44 2 3)

3 Kpartkwuit 0030p BaykHEHITUX 8 1
OpPraHMYECKUX BEILECTB

UTOTO 68 4 7




Conep:xkanue kypca 9 kiaace

Hepeqenb NMPAKTUYCCKUX paﬁoT AJIsA 9 kJacca:

Nel U3yuyenue BnusiHUS yCIOBHM NIPOBENECHUS XUMUUYECKOM peakiuu Ha €€ CKOPOCTb.

No2 Pemienne skcniepruMeHTANbHBIX 3a/1a4 MO TeMe «CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEU Kak
AIEKTPOIUTOBY

Ne3 IlonydeHune consiHOM KUCIOTHI U U3y4EHHUE €€ CBOMCTB.

Ne4 Pemienue pacyeTHBIX 3a/1ay Ha COJIEpP>KaHUE ONPEACIICHHON JOJIM TPUMECEH.

No5 TlonyueHne aMMHaKa U U3y4€HUE €ro CBOMCTB.

No6 Tlonyuenue okcuna yraepona(IV) u usyuenue ero cBoricts. Pacio3naBanue kapOoHATOB
No7 Peuienne 3KkCiepuMEHTANIBHBIX 3a/1a4 110 TeMe «MeTaJulbl U UX COEAUHEHHUS».

Coaep:kanue Kypca «Xumus» 3a 9 kiace

Pa3nen 1. MuorooOpasue XuUMHUYECKHUX peaknuil. Kiaccudukamums XHMHUYECKMX PEaKIIHA:
peaKIMu COCIMHEHUsI, pa3JIOKEeHUs, 3aMeleHns, ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu. OKUCIUTEIb, BOCCTAHOBHUTENb, IMPOLECCHl OKUCICHHS UM  BOCCTaHOBJICHUS.
CocraBiieHU€ ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C TOMOIIBI0 METOJa
3JICKTPOHHOTO OajaHca.

TemmoBeie 23PPEKTH XUMHYECKUX PEAKIUN. DK30TEPMHUYSCKUE W IHAOTEPMUUYCCKUE PEAKIIUU.
Tepmoxumuueckue ypaBHeHUsI. Pacu€rbl 10 TEPMOXUMHYECKUM YPABHEHUSIM.

CKOpOCTh XMMHUYECKHX peakiuii. MaKkTophl, BIMSIIONIME HA CKOPOCTh XHMHMUYECKHX PEAKIUH.
[TepBoHavanbHOE MpeacTaBieHue o katanuze. OO0patumeie peakiuu. [IoHATHE 0 XUMUYECKOM
paBHOBecHH. XHMHYECKHE DPEAKIMA B BOJHBIX PACTBOpAX. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Hownbl. KaTHOHBI ¥ aHUOHBL. [ Uuopamuas meopus pacmeopog. INEKTPOIUTHUECKAs TUCCOLIUAIUS
KUCIIOT, OCHOBaHMH u  cosneid. Cpmabble W CWiIbHbIE  AJIEKTpoJuThl.  CTeneHb
nucconuanuu.Peakiiun MOHHOTO OOMEHa. YCNOBHsI TE€YEHMsI PEakiuii MOHHOTO OOMeHa 0
KOHI[a. XMUMHYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIWHEHUW B CBETE
MPEJICTaBICHUI 00 AJIEKTPOIUTUYECKON TUCCOLMAIMU U OKUCIUTEIHHO- BOCCTAHOBUTEIBHBIX
peaKuusX.

THouamue o euoponuse conetl.

HemoncTpaumuu: IIpuMepsl 3K30- UM SHIOTEPMUYECKHX peakuuii. B3anmoneicTBue IUHKA C
COJITHOM M YKCYCHOUW KHUCJIOTOM. B3auMonencTBue rpanyJIMupOBaHHOIO IMHKA U [IUHKOBOM IBUIU
c consHOM kKucinoroil. B3aumoneiictBue oxcuga menu (II) ¢ cepHoit kucimoTol pasHOU
KOHIIEHTpAIlUU MPU Pa3HBIX TEMIIEpaTypax.

I'openue yrisi B KOHLEHTPUPOBAHHOM a30THOM KucioTe. ['opeHue cepbl B pacIUIaBICHHOU
cenutpe. McnblTanne pacTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO IPOBOAUMOCTb. /[BH)KEHHE NOHOB
B DJIEKTPUYECKOM IIOJIE.

JlabopaTopHble onbIThI: Peakinn oOMeHa MeX 1y pacTBOpaMU 3JIEKTPOJIUTOB
Pacyernble 3a1a4n: Beruucinenus no TepMOXMMHUYECKUM YPABHEHUSAM PEAKIIUM.

Pa3nen 2. MHorooOpasue BeIecTB

Hemeramnsl. ['anorensl. [lonokeHne B NEPUOIUYECKON CHCTEME XUMHUYECKHUX SJIEMEHTOB,
CcTpoeHHe uX aroMoB. Haxoxzaenue B mnpupone. Pusznueckue M XUMHYECKUE CBOMCTBA
rajJjoreHoB.

CpaBHUTENIbHAS XapaKTEPUCTHKA rajJoreHoB. [loydyeHne u npuMeHeHne rajJoreHoB.



Xnop. Pu3MyecKHe M XUMHUUYECKue cBoicTBa xJopa.llpumenenue xmopa. XiopoBoaopoA.
®usnyeckue cBoricTra. [lonyuenue.

Consinast kucnora u €€ conu. KadecTBeHHas peakuMsi Ha XJIOpUA-HOHBIL. Pacro3HaBanue
XJIOPUJIOB, OPOMUJIOB, HOJIU/IOB.

Kucnopon u cepa. [lonoxeHrne B NEPUOAUYECKON CUCTEME XUMHUUYECKUX BJIEMEHTOB, CTPOEHUE
ux atomoB. Cepa. Amnorponusi cepsl. Pu3nyeckne U XuMU4YecKHe cBoiicTBa. HaxoxxaeHue B
npupoze. Ilpumenenue cepsl.

CepoBonopos. CepoBogopoHas kucioTa u e€ conu. KauectBenHast peakius Ha Cyiab(uI-HOHBI.
Oxkcupa cepoi(1V). @duznueckue u xumMuueckue cBoictra. [lpumenenue.

CepHucras kucinora u e€ conu. KauectBeHHas peaknusi Ha cyiabdur-uonbl. Oxcun cepbi(VI).
Cepnass kuciora. XHMHYECKHE CBOMCTBa pa30aBIEHHOW M KOHIICHTPUPOBAHHOW CEpPHOM
kucnoTel. KauecTBeHHast peakiusi Ha Cyiab(haTHOHBI. XUMUYECKHE PEaKIIH, JeKaIIle B OCHOBE
IIOJIy4EHUS CEPHOU KUCIJIOTHI B IIPOMBIIUICHHOCTH. [IpMeHeHne CEpHON KUCIIOTHI.

Aot u docdop. [TonoxeHre B MepruoIUUECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE HX
aTOMOB. A30T, (U3NYECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHHE W MpuMeHeHue. Kpyrosopor
a3oTa B IIPUPO/IE.

Ammuak. dusnyueckre W XMMHYECKHE CBOMCTBA aMMMaka, MoJiydeHue, npumeHeHnue. Conu
aMMOHUSI.

A3oTHas kucinora 1 €€ cBoiicTBa. OKHCIUTENbHbIE CBOWCTBA a30THON KUCHOTHI. [losyuenune
A30THOW KHUCIIOTHI B JIaOOpaTOpuu. XUMHUYECKHE pPEaKIMH, Jie)Kallue B OCHOBE MOJyYeHUs
A30THOW KHCIOTHl B IPOMBINUIEHHOCTH. llpuMenenue a3orHoi kuciorel. Coiau a30THOMN
KHUCIIOTHI M UX TIPUMEHEHHE. A30THBIEC yI00OpEHUS.

®ochop. Amnorporus docdopa. Pusuveckue M XUMHUEcKue cBoiictBa (ocdopa. Oxcua
docdopa(V). ®ocdopnas kucnora u e€ conu. Pochopubie y1o0OpeHHUs.

VYraepon u kpemuuid. llonoxxkeHne B NEPUOAMYECKOM CHUCTEME XUMHUYECKUX DSJIEMEHTOB,
CTPOEHHE MX aTOMOB. YTiepod. AmioTponus yriepoja. Ou3nueckue U XUMUYECKHE CBOMCTBA
yraepona. AncopOius. YrapHblid ra3, CBOMCTBa M (DU3UOJIOTMUECKOE JIEWCTBUE HA OPTaHU3M.
VYrnekucnelii ra3. YronpHas kuciota u e€ conu. KauecTBeHHasi peakius Ha KapOOHAT-HOHBI.
Kpyrosoport yriaepoaa B npupojae. OpraHndeckie COeAMHEHUs yIiepoa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuueas kucnota u e€ conu. Cmexno. Lemenm.

Merannsl. [lonoxxeHne MeTanioB B IEPUOANUECKON CUCTEME XMMHUYECKHUX AJIEMEHTOB, CTPOCHUE
uX aToMOB. MeTtaimnueckas cBsi3b. Ousndeckre cBOKWCTBA METAILIOB. Psii aKTUBHOCTH METaJJIOB
(2TEKTPOXUMHUYECKUN PsIT HANIPSHKEHUN METAIJIOB). XMMHUUYECKHE CBOMCTBa mMeTayuioB. OOmue
crocoObl momy4yeHus: MeTauioB. CIijlaBbl METAJLIOB.

[lenounslie MeTaibl. [TonokeHHEe MIENOYHBIX METAIOB B MEPUOANYECKON CUCTEME, CTPOEHUE
ux aToMoB. HaxoxieHue B npupo/e.

dusndecKkue 1 XUMUYECKHE CBOMCTBA MIEIOYHBIX METAJIIOB. [IpMeHeHne MEeI0UHbIX METAIIOB
Y UX COEIUHEHHU.

[[lenouHo3emenbHble MeTaiubl. [lonokeHne men0YHO3eMeNbHBIX METAJIOB B MEPHOJUYECKON
CHCTEME, CTpOEHHE UX aroMoB. HaxoxzaeHue B npupoge. MarHuili 1 KaJblUi, UX BaKHEUIINE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. IlomoxkeHue amOMUHUS B TEPUOJAMYECKOM CHCTEME, CTPOEHHUE €ro aroma.
Haxoxnenune B mnpupoge. Pu3MyecKMe W XUMHYECKHE CBOWCTBa amtoMuHMs. [IpumeHeHue
amroMUHUSA. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTFOMUHUSL.

Keneszo. [lonoxenue xeneza B MEPUOJUYECKON CUCTEME, CTPOCHHUE ero atoma. HaxoxaeHue B
npupoje. Puznueckue W XUMHUYECKHE CBOMICTBa »kejie3a. BakHeillmne coelUHEHHs Kenesa:
okcuabl, runpokcu sl u conu xenesa(ll) u xeneza(Ill). KauectBennsie peakunuu Ha nonsl Fe2+ u
Fe3+.

JdemoHcTpaumuu:



®dusnyeckue cBoOMCTBa ramoreHoB. [lomydeHue XJI0pOBOIOpPOAA M PACTBOPEHUE €ro B BOJE.
AmnotponHeie  Mogudukanuu cepbl. OOpasibl MPUPOAHBIX CYIbGUIOB U  CyIb(aToB.
[TonyyeHnne aMMuaka W €ro pacTBopeHue B Bojae. O3HaKOMIIEHHE ¢ 00paszlaMu MPUPOTHBIX
HUTPATOB, GochaToB

Mogenn KpUCTAUITMUECKUX PEHIETOK aiaMasa U rpadura. 3HaKOMCTBO ¢ 0Opa3amMu IpUpOIHBIX
KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C OOpa3laMH Ba)KHEHIIMX COCTUHEHUH HATpusl, Kajusd,
IPUPOJHBIX  COECIUHEHWM  KalbLiUd, pyAaMH  JKelle3a, COCIUHEHUSMU  AJIOMHHMSL.
B3auMoselicTBue 11€I0YHBIX, EJI0YHO3EMEIbHBIX METAJUIOB U aIFOMUHUS ¢ BoJoU. Coxuranue
KeJe3a B KUCIIOpOJIE U XJIOpeE.

.JIaﬁopaTopHLIe OIIBITBI:

BeiTecHeHue rajorenamu Jpyr Apyra U3 pacTBOPOB UX CO€AMHEHUM.

KagecTBennslie peakuu cyabGua-, cyinbGur- u cynbdar- HOHOB B PacTBOpE.
O3HakomiIeHHEe ¢ 00pa3LaMu cepbl U €€ MPUPOIHBIMU COEAUHEHUSIMH.
B3anmopeicTere coseil aMMOHHMS CO LIEJI0YaMHU.

KavecTBeHHbIE peakuy Ha KapOOHAT- U CHJIMKAT- HOHBI.

KauecTBeHHast peakiiys Ha YIJIEKHUCIBIN ras.

N3yuenue o0Opa3noB MeTauioB. B3auMoaeicTBre METAJIIOB C pacTBOPaMU COJIEH.
O3HaKOMJIEHHE CO CBOMCTBAMH U IIPEBPAIICHUSIMUA KapOOHATOB U THAPOKAPOOHATOB.
[Tony4yenue ruipokcuia aTFOMUHMS U B3aUMOJICHCTBUE €ro C KUCIOTaMH U LIeJI0YaMHU.
KauectBennsle peakuuu Ha HoHbI Fe2+ u Fe3+

Pacuernsnle 3agauu:

Brrancnenus mo XuMHYECKUM YPaBHEHUSIM MacChl, 00bEMa UITU KOJIMYECTBA BEIIECTBA OJJHOTO
13 MPOAYKTOB PEAKIIMH 0 MAaCcCe MCXOIHOTO BEIIEeCTBA, 00bEMY MITH KOJIMYECTBY BEIECTBA,
COZEPIKAILETO ONPEACIEHHYIO OO IPUMECEN.

Pazpnen 3. Kpatkuii 0630p BaKHEHIINX OPraHNYECKHUX BEIECTB

IIpeamer opranuudeckoil xumuu. Heopranumdeckue M OpraHM4eCKHUE COCIMHEHMS. YTIEpOJ —
ocHOBa >kM3HM Ha 3emie. OcCOOEHHOCTHM CTPOEHHUs aToMa Yyrjiepoja B OpPraHMYECKHX
COETUHEHUSX.

VYraesogopozsl. [IpenenbHble (HACHILIEHHBIE) YTIIEBOA0PO/IBI.

MeraH, 3TaH, NponaH — NpocTeHIre TPeCTaBUTENN IPEACTbHBIX

yrieBoaopoaoB. CTpyKTypHbIe (OpMYJbl YIIIEBOJOPOIOB. ['OMOJIOrHUECKUI psii TpeaAeIbHBIX
yriaeBoopoaoB. 'omosnoru. dusnueckue u

XUMHYECKHE CBOMCTBA MpPEACIbHBIX YIVIEBOJOPOAOB. Peaknum ropeHus U 3aMEILEHUS.
HaxoxaeHnue B mpupo/ie IpeaebHbIX yIiIeBo10poaoB. [IpuMenenue meTana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOA0PO/IbI. DTUICHOBBIN

pS HETIPEeAETbHBIX YIIIeBOAOPOA0B. OTuieH. dusnueckue n XUMHUYECKUE CBOMCTBA STHIICHA.
Peakuus npucoenunenus. KauectBeHHble

peaxkuuu Ha 3TuieH. Peakuusa nonumepusanuu. [lonustunen. Ilpumenenue stusena.
ANETUIIEHOBBIN Pl HENIPEIENbHBIX YIIIEBOJIOPOAOB. ALIETHIIEH.

CaoiicTBa aneruiieHa. [[pumenenue aneTuneHa.

[TpousBonHbIe yriaeBo1opo1oB. KpaTkuii 0030p opraHndeckux

COCIMHEHUI: OJHOATOMHBIE CHHPTHI  (METaHOJ, JSTaHOJ), MHOTOAaTOMHBbIE  CIHPTHI
(STHJICHTIIMKOJIb, TJIMIEPUH ), KAPOOHOBBIE KUCIOTHI

(MypaBbHMHAs, YKCYCHAas), CIOXKHBIC 3(HUPBI, KUPBI, YIIIEBOIbI (TJIOKO3a, caxapo3a, Kpaxmal,
LEJUTI0JI03a), aMUHOKHUCIIOTHI, Oenku. Posb

OCJIKOB B OpraHU3ME.



IlonsiTE O BBICOKOMOJIEKYJIAPHBIX BelecTBax. CTpyKTypa IMOJIMMEPOB: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IIOJIMMEPU3ALUU. [TomsTHiien, IIOJIMIIPOIIUIIEH,
MTOJIMBUHUIIXJIOPH L.

JdemMoHcTpaumMu:

Mogenn MOJNEKyl OpPraHMYEeCKHX COeIMHEHHWH. ['opeHue yrieBoIOpOJIOB U OOHapyKeHHE
IPOAYKTOB UX ropenus. KauectBenHas peakuus Ha stuieH. [lonydyenue stunena. PactBopenue
3TUJIOBOTrO cnupra B Boje. PactBopenue rimneprna B Boxe. [lonydeHne u cBolcTBa YKCYyCHOU
KUCIOTB. MccnenoBaHue CBOMCTB KMpPOB: PACTBOPUMOCTH B BOJE U OPraHUYECKUX
pactBopuTensax. KauecTBeHHbIE peakiMy Ha IUIIOKO3Yy M Kpaxmai. O3HakoMJIeHHE ¢ oOpas3laMu
W3JIEIMH U3 MTOJIMATUIIEHA, OJIUIPOIIIIEHA, OIUBUHIWIXJIOPUA.

[IpakTuueckre pabOThl CTPYNIUPOBAHBI B OJNOKM — XUMHYECKHE MPAKTUKYMbI, KOTOPHIC
CIy’KaT HE TOJIBKO CpPEICTBOM 3aKPEIUJICHHS YMEHUW W HABBIKOB, HO TAaKXKE M CpPEICTBOM
KOHTPOJISI 32 KAYeCTBOM MX C(HOPMHUPOBAHHOCTH.

TemaTnyeckoe NJIAHUPOBaHHME Kypca XuMHH 8 KJjiace

Kontpo
JIb
%‘ _ (nmarso
ypoka HasBanue pa3sznena, TeMbl o, 3 X 2 = TUYECKA
n/m 2 ,g 5 % & &2 AKp
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2 ~ S L{% g bHas
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g @
1. IllepBoHayabHbIE XUMHYECKHE 21
MOHATHA
1 [Xumus KaKk 4acTh €CTECTBO3HAHUS. 1
[lonstue o BemecTBe. MeToapl MO3HAHUS B
XHAMUH.
2  [Ipaktuueckas padota. [IpaBuia TeXHUKH 1 Nel
0€30MacHOCTH NP pabOTE B XUMUYECKOM
KabnHeTe. O3HAKOMJICHHE C
abopaTOPHBIM 000PYIOBAaHHEM.
3 [UucTtele BemecTBa M cMecH. Pasenenue 1
CMecCeil.
4 [Ipaktudeckas padorta. O4ncTka 1 INe2
3arpsI3HEHHOM IIOBAPEHHOM COJIN.
S5 |(Dusuyeckue U XMMHUYECKHE SBICHUS. 1
6 |Atombl 1 MOJIEKYJIbL. BerecTBa 1
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOEHUS.
7 [[IpocThie U CIIOKHBIC BEIIECTRA. 1
X MMHUYECKHM 3JIEMEHT.
8  [SI3bIk xuMHH. 3HAKA XUMHYECKHAX 1
hieMeHTOB. OTHOCHTEIIbHAS aTOMHAS
Macca.




9  [3aKOH MMOCTOSIHCTBA COCTABA BEIIECTB. 1
10 (OtHocHTeNbHAs MOJICKYJISIpHAS Macca. 1
Xumuueckue GopMyIIbL.
11 |BerumcneHus Mo XUMHYECKUM (HOpMYyIIaM. 1
MaccoBast 10JI1sl XHMHUYECKOTO JIEMEHTA B
COCMHEHUH.
12 |BajieHTHOCTh XMMHYECKHX 3JIEMECHTOB. 1
OmnpeneneHne BAICHTHOCTH 3JIEMEHTOB 10
hopmynaM OMHAPHBIX COCTMHCHUA.
13 |CocraBienne xumuueckux Gopmyi 1
OMHAPHBIX COCAMHEHUI 110 BaJICHTHOCTH.
14 |ATOMHO-MOJICKYJISIPHOE YUCHHE. 1
15 [BakoH coxpaHeHHUs1 MACCHI BELIECTB. 1
16  [Xumuueckue ypaBHEHWUSL. 1
17 TUIbl XUMUYECKUX PEAKIIUH. 1
18 |Mosb-euHMIIA KOJTMYECTBA BEIICCTBA. 1
MoustpHas macca.
19  |Pemienue pacueTHBIX 3a/1a4 110 1
XUMHAYECKHM YPaBHEHUSIM PEaKIIni.
20 |O0600ICHNE 3HAHUIT TTO TEME 1
"[lepBoHaYaIbHBIE XUMUYECKUE MTOHITHSA"
21  |KontposbHas pabora 1o Teme KP Nel
"[lepBoHaYaIbHBIE XUMUYECKUE TTOHATHSA".
2.Kucaopox
22 |[Kuciopon, ero oo1as XapakTepuCTUKa 1 1
HaxoxaeHue B npupoje. [lonyuenne
KHCIIOpOJIa.
23  |CsoiictBa kucaopoaa. OKCHUJIBL. 1
[Tpumenenue. KpyroBopot kucinopona B
MpHUPOJIC.
24 (030H. AIIOTPONIUSI KMCIIOPOIA. 1
25 [[Ipaktudeckas pabora. [lonyueHue u 1 INe3
CBOICTBA KHCIOPO/A.
26 [Bo3ayx u ero cocras. 3ariura 1
aTMOC(hepHOro BO3IyXa OT 3arpsi3HEHUSI.
27  Baxon Asoraapo. MosspHbIii 00bEM ra3oB. 1
28  |OtHOCHTENBHAS TUIOTHOCTH T'A30B. 1
29  |O0BbeMHBIC OTHOIICHUSI Ta30B HPH 1
XUMHYCCKHX PEAKIIHSIX.
3.Bonopox
30 Bomopos, ero o0ras XapaKTepUCTHKA U 1
HaxoxaeHue B mpupoje. [lomyyenue
BOJIOpPOJIA.
31 |CaoiictBa Bomopoaa. [Ipumenenue. 1
32 [[paktuyeckas padora. [TlonyueHue 1 Ned
BOJIOPOJIa M MCCIICZIOBAHUE €T0 CBOWCTB.
4.PacTBopsl. Boaa.
33 Boma. MeTo/ibl Onipe/ieiCHUsI COCTaBa BOJIbI 1
- aHaIM3 U cuHTE3. Boaa B puponae u
CTIIOCOOBI €€ OUUCTKH.
34  |Ousnyeckure ¥ XUMHIECKHE CBOMCTBA 1




Bobl. KpyroBopoT BOJIbI B IPUPOJE.

35

Bona-pactBopuresns. PacTBOpBL.
Hacel1ieHHbIe 1 HEHACHIIICHHBIE
[pacTBOpbl. PacCTBOPUMOCTD BEIIECTB B
BOJIE.

36

MaccoBas J0JI1 paCTBOPECHHOI'O BEHICCTBA.

37

ITpakTuyeckas padora. [Ipurororienue
[pPacTBOPOB COJICH C ONpPEICTICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA.

Ne5

38

[ToBTOpenue u 0000IIEHUE 10 TEMaM
"Kucnopon", "Bogopon", "Bona.
PacTBopb!".

39

KontposbHas padota nmo teme "Kuciaopon.
Bonopon. Bona. PactBopsr”.

KP Ne2

5.0OCHOBHBIE KJIACCHI HEOPraHUYECKHUX
coeTHHEeHU I

13

40

Oxcunel. Knaccudukarus. Homenknarypa.

41

Dduznyeckue 1 XMMHUUYECKHE CBOIICTBA
OKCHUJI0B

42

OcnoBanwust. Knaccugukanmusi.
Howmenkitarypa. [lonyuyenne.

43

Dusnueckue 1 XUMUYECKHIE CBOMCTBA
OCHOBaHMI. Peakiysi HeUTpanu3aiuu.

44

AMpoTepHbIE OKCUBI U THIPOKCHIBI.

45

Kucnorel. Knaccudukanms. Homenknarypa

46

Kuciaotel. Puznueckue U XUMHUYECKHUE
CBOMCTBA

47

Conu. Knaccudukanus. Homenknatypa.
CriocoObI TTOTydEHUS COJICH.

48

Ddusnueckre 1 XUMUYECKHUE CBOMCTBA
COoJIEi.

49

I"eneTmyeckas CBA3b MCXK1Y OCHOBHBIMU
KJIaCCaMH HCOPTraHUYCCKUX COCI[I/IHeHI/II\;I

50

[IpakTuueckas padbora. Pemenue
HKIIEPUMEHTAIBHBIX 3a71a4 110 TeMe
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coeMHEHUN".

Ne6

51

000061IeHne 3Hanni 1Mo teMe "OCHOBHBIE
KJIACChl HEOPTAHMYECKUX COSAMHEHUI"

52

KontponbHas padota mo teme "OCHOBHBIC
KJIACChl HEOPTraHUYECKUX COCTMHEHHM'".

KP Ne3

6. [lepuoanuecknii 3aK0H U
MepuoANvecKasl CHCTeMa XUMHYECKHX
ayieMenTOB J[. 1. MeHpaeieeBa.
Crtpoenne aTroma.

53

KJ'IaCCI/I(l)I/IKaHI/ISI XHUMHUYCCKUX 3JICMCHTOB.
IlousTue o rpynmnax CXOoAHbIX 3JICMCHTOB.

54

ITepuonuueckuii 3akon . 1. Menneneena.
[Meproandaeckast TaOJIUIIA XUMHUECKUX

AIEMEHTOB. [ pynmbl U IepuoabL.




55

Ctpoenne atroma. CocTaB aTOMHBIX SIIEP.
M30TOoNbl. XUMHYECKUN 3JIEMEHT - B
ATOMa C OJMHAKOBBIM 3apsiOM sipa.

56

CtpoeHue 3JIeKTPOHHBIX 000JI0UYE€K aTOMOB
repBbIX 20 3JIEMEHTOB MEPUOIUYECKOM
cuctemsl J{. 1. MenneneeBa. CoBpeMeHHas
(bopMyIMpoBKa MEPUOINYECKOr0 3aKOHA.

57

CocTOsIHHE DJIEKTPOHOB B aTOMax.
[lepronnueckoe M3MEHEHHE CBOMCTB
XUMUYECKUX IJIEMEHTOB B MEPUOAX U
[JIABHBIX MOATPYIIIAX.

58

3HaUYCHHE MePUOIUIYECKOTO 3aKkoHa. KU3Hb
u nesteapHocTh J. . Menpaeneena.

59

KoHnTposibHast paboTa no teme
"[leproarueckuii 3aKOH U MEPUOHICCKAST
CHCTEMa XMMHYECKHUX 3JICMCHTOB
J[..MenneneeBa. Ctpoenue atoma."

KP Ne4

Crpoenue BemecTB. XUMHYECKast CBA3b. 9

60

DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX
hiemeHToB. KoBajieHTHas CBA3b.

61

HonapHaa M HETIOJIApHAsA KOBAJICHTHBIC
CBA3HU

62

MoHnHas cBS3b.

63

BaneHTHOCTh U CTENEHb OKUCIICHUS.
[IpaBuiia onpezeneHus CTeneHen
OKHCIICHHUS.

64

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
[peaKIuy.

65

[ToBTOpenue u 0000IIEHUE 110 TEME
"[lepuoanueckuii 3aKoH
J[.1.Menneneesa", "Ctpoenne aroma",
"CTtpoeHue BemiecTna'.

66

KontpomnbHas pabota Ne 4 o Teme
CtpoeHue BEneCcTB. XUMUUYECKasl CBSI3b.

KPNe5

67

[ToBTOpEeHNE U 00001IEHNE 1O TOJOBOMY
KypCy XUMHH.

68

[IpoMexxyToyHas arTecTanus

JIKP

TemaTnuyeckoe NJAHNPOBaHHUE Kypca XUMHHU 9 Kj1ace
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IloBTOpEHHE

Crtpoenue atoma. [lepuoanyeckas
cucrema ¥ llepuognueckuit 3akon /1.1.
Menneneesa.

MHoroo0pa3ne XUMHYECKHX pPeakIuii

15

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Peakiuu coequHeHus,
pa3oKEeHUs.

OKUCIIUTEIIFHO-BOCCTAHOBUTEIIHHBIE
peakiun. Peakiun 3aMeIieHus u
oOMeHa.

TemnoBoit 3¢ ekt XuMUIeCKux
peakuuii. IK30- U IHAOTEPMHUYECKHUE
peakIuu.

CKOpOCTbh XMMMUECKHUX PEAKIIUM.
[IepBoHavyaIbHBIE IPEACTABIECHUS O
KaTaJluse.

[IpakTuueckas padora Ne 1. «M3yuenue
BJIMSIHUS YCIIOBUM MPOBEICHUS
XUMHAYECKON peakIiy Ha €€ CKOPOCTh)

OO6patuMble 1 HEOOpaTUMBbIE PEAKLIUH.
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.

CymHocTh mporiecca
AEKTPOJIATUICCKOM TUCCOITUAITIH.

Jucconuanus KHCIOT, OCHOBAHUM U
coJieit.

10

CnaOble ¥ CUITBHBIC DIIEKTPOIUTHI.
CreneHp TUCCOINAIIAN.

11

Peakiiuu nonHOr0 0OMeHa U yCIIOBUS UX
MIPOTEKAHUS.

12

XnuMHYecKre CBOMCTBA OKCHIOB, KHCIIOT
B CBETE MpEJCTaBICHUN 00
BJIEKTPOIUTAYECKON AUCCOIUALINH 1
OKHCJIMTETLHO-BOCCTAHOBUTEIIHLHBIX
peaKuusX.

13

XHUMHUYECKHE CBOMCTBA OCHOBAHUI U
COJIeH B CBETE MPEJICTaBICHUN 00
BJIEKTPOJIUTAYECKON JUCCOLMALNH U
OKHUCIIMTEIIFHO-BOCCTAHOBHTEIIFHBIX
peaKuusIX.

14

IM'aaponus coneii. O600IIEHNE TTO TEMaM
«Kiaccuukanmsi XuMUIeCKuX




peakuuii» u «IEKTPOIUTHIYECKAS
JUCCOITHAITUS»

15

[TpakTrueckas padota Ne2. "Pemenne
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«CBoliCcTBa KHCJIOT, OCHOBAHHMI M COJICH
KaK AJICKTPOJIUTOBY

Neo2

16

KonTponbnas pabora no temam
«Kiaccuukanmsi XMuMUIeCKHX
peakuuii» u «IEKTPOJIUTHIECKAS
JUCCOLIUAIUSY.

KPNel

T'aorenn:

17

ITonosxeHune rajoreHoB B
NePUOINYECKOH TabJIuIe U CTPOEHUE UX
aToMoB. CBOICTBa, [1OJIy4€HUE U
IIPUMEHEHHE T'aJIOT€HOB.

18

Xmnop. CBoiiCTBa ¥ MPUMEHEHHE XJIOPA.

19

XJ'IOpOBOI[OpOI[Z IOJIYYCHHUEC U CBOMCTBA.

20

CoJsiHasg KUCI0Ta U €€ COJIH.

21

[IpakTuueckas padborta Ne3. "Ilomyuenue
COJITHOW KHMCIIOTHI U U3y4YeHUE €&
CBOMCTB."

Ne3

Kucaopon u cepa

22

[TonoxxeHue KUCI0poaa u cepsl B
HepHOHquCKOﬁ CUCTEMEC XUMHUUYCCKUX
JJIEMEHTOB, CTPOEHUE UX aTOMOB.
AoTponus cepsl.

23

CBoiicTBa u IIPUMCHCHUEC CCPHI.

24

Ceposoaopoa. Cynbhusl.

25

Oxcun cepri(1V). CepHucras Kuciora u
e€ CoJI.

26

Oxcun cepri(VI). Cepnas kucnora u eé
COJIN.

27

OxkucnuTenbHbIE CBOMCTBA
KOHIEHTPUPOBAHHOM CEPHOUN KHCIIOTHI.

28

ITpakTuyeckas pabora Ne4. Pemenune
pacyeTHBIX 3a/1a4 Ha COJIepKaHue
ONPEACICHHOMN JOJIA IPUMECEN.

A3sot u dochop

29

[Tonoxenue azora u Gocdopa B
MEPUOTNIECKOIN CHCTEME XUMUIECKUX
3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T:
CBOMCTBA U IPUMEHEHNE.

30

AmmMuak. Ousnyeckue U XUMHYECKHE
cBoiicTa. [lonyyenue n npumeHeHue.

31

[IpakTuueckas padora Ne5. "Ilomyuenue
aMMHaKa U U3y4eHUe ero CBOMCTB."

Ne5

32

CoJyin aMMOHHUA.

33

A3otHas kuciaora. CTpoeHUE MOJIEKYJIBI.
CgoiicTBa pa30aBICHHOM a30THOU
KHCJIOTBHI.

34

CBolicTBa KOHLIIEHTPUPOBAHHON a30THOM




KHCJIOTHI.

35

Coiu a30THOU KUCIOTBI. A30OTHBIE
ya0OpeHus.

36

dochop. Annorponust pocdopa.
CgoiictBa ¢ocdopa.

37

Oxcun pochopa(V). dochopuas
kuciora u e€ conu. DochopHbie
ynoopeHusi.

Yriaepoa u KpeMHUi

38

[TonoxeHue yraepoaa u KpEMHUS B
NEPUOINYECKON CUCTEME XUMUYECKUX
3JIEMEHTOB, CTPOEHHE UX ATOMOB.
AnnorponHsle MOAU(UKALIMY yTiaepoa.

39

XHUMUYECKUE CBOKCTBA yTJIepoa.
AncopOrus.

40

VYrapHsblil ra3, CBOMCTBA,
(hu3moIOrMYecKoe IeHCTBHE HA
OpraHH3M.

41

Yrnexkucielil ra3. YrojibHasg KUCI0Ta U
eé€ conu. KpyroBopor yriiepona B
MPUPOJIE.

42

[IpaxTuueckas padora Ne6. [lonyuenue
okcuaa yraepoaa(lV) u uzydenue ero
cBoiicTB. PacriozHaBanue kapOOHATOB.

Neb

43

Kpemnunii u ero coenqunenus. CTeKJo.
LlemeHT.

44

O0o61enue o teme «Hemeramsry.

45

KonTponbnas pabora no teme
«HemeTamisy.

Ne2

MeTtamibl

13

46

IlonoxeHre MeTaIIoB B
MEPUOINYECKON CUCTEME XUMUYECKHX
anemenToB 1. 1. Menneneena.
Merannnueckas cBsa3b. Du3ndeckue
cBoiicTBa MeTanoB. CIJlaBbl METAILIIOB.

47

Haxoxnenne meTamioB B IpUpoOAE U
o011re crnocoObl UX MOTY4YEHHUs.

48

XUMHUYECKHE CBOMCTBA METAJIJIOB. Psaj
AKTUBHOCTH (2JIEKTPOXUMUUYECKHUH PSIJT
HAMPSDKEHUH ) METalIoB

49

Illenounsie MmeTamisl. Haxoxaenue B
npupozae. PU3N4ecKue 1 XUMUYECKUE
CBONCTBA.

50

Okcuabl ¥ THAPOKCUBI IIETOYHBIX
MeTaiuioB. [I[puMeHeHne menoYHbIX
METAJIOB.

51

[[€noyHO-3eMeTBbHBIE METAILIBI.
Haxoxnenue B npupone. Kanbuuii u ero
coequHeHus. JKECTKOCTh BOIBI U
Croco0bI €€ yCTpaHEeHHUs

52

Amomunnii. Haxoxxaenue B npupoze.




CBoiicTBa aJIIOMUHUS.

53 AM(pOTEpPHOCTH OKCH/IAa M THIPOKCUIA 1
TIOMHUHHUSL.
54 XKenezo. Haxoxxaenue B mpupoe. 1
CBoiicTBa xeiesa.
55 CoennHeHus xenesa. 1
56 [IpakTuueckas padora Ne7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 Ne7
«MeTaibl ¥ UX COeAMHEHUSD.
57 O06o001IeHre 3HaHUH TTO0 TEMe 1
"Meramisl"
58 Konrponsnas padora no reme
1 Ne3
«Metamib.
Kparkuii 0630p BaxHeHIIux
OpPraHn4yecKuX BellecTB
59 Oprannyeckast XUMHUS. 1
60 [IpenenpHbIE YTI€BOAOPOABI — alKAHBIL. 1
61 HenpenenbHble yriieBogopoIbl. 1
ITonumepsl.
62 [IpousBonHbie yrieBo1opoaoB. CIUPTHI. 1
63 Kap6onoBsie kucnotbl. CloxKHbIE 1
a¢upsl. Kupsl.
64 VYrieBobl. 1
65 AMUHOKHUCIOTHL. benku. 1
66 O06o0011eHne 3HaHMi 0 Teme
"Baxkneiiye opraHu4ecKue 1
coeuHeHus"
67 O06o06mIeHne 3HaHNH 3a Kype 9 Kitacca
68 IIpoMexyTouHas aTTecTanus. 1 JIKP

Kpurepun nu HOpMBbI OLIeHKH 3HAHWH, YMEHHI M HABBIKOB 00y4a0IuXxcs 1Mo yueOHOMY

npeaMery «XuMmus».




PesynbraTel 00y4eHHs XMMHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM IMpeaMeTa H
TpeOOBaHUSMK €0 YCBOCHMIO.

Pe3ynbpTarel 00y4yeHHs OLEHMBAIOTCS MO msATHOAUIbHOM cucteme. Ilpu ouenke
YUUTBIBAIOTCSCIICAYIOUINE Ka4YeCTBEHHBIE TIOKA3aTeIH OTBETOB:
riryOuHa (COOTBETCTBHE N3YUECHHBIM TEOPETHUECKUM 0000IICHUSIM);
OCO3HaHHOCTb (coorBeTcTBUE TpeOyeMbIM B IMpPOrpaMMe€ YMEHHUSAM [PUMEHATh I10JIy4eE
MOJIHOTA (COOTBETCTBHE 00BEMY MTPOrpaMMbl M HHPOPMAIIMK YICOHHKA).
[Tpu O1eHKE YYUTHIBAIOTCS YHCIIO U XapaKTep OMIMOOK (CYIIECTBEHHBIC WM HECYIIECTBEHHBIE).
CymiecTBeHHbIE OIIMOKM CBA3aHbI C HEAOCTATOYHOW TIIyOMHOW M OCO3HAHHOCTBIO OTBETa
(manpumep,
YYEHMK HENPABWIBHO YKa3aJl OCHOBHBIC IPU3HAKK IIOHATHUH, SIBJICHUN, XapAaKTEPHBIE CBOMCTBA
BEIIIECTB, HEMIPABUIILHO COPMYIUPOBAIT 3aKOH, IPABWIIO | T.II. WIM YYEHHK HE CMOT IIPUMEHUTh
TEOpPEeTUYECKHE 3HAHMS A OOBSCHEHUS M NPEACKa3aHUs SIBICHUH, YCTAHOBJIECHUS NMPUYMHHO-
CJICZICTBEHHBIX CBSI3€H, CPaBHEHUS M KJIacCU()UKALIUH SBJICHUH U T. I1.).

HecymecTBeHHble OMIMOKU ONpENeNstoTCs HEMOJHOTON OTBeTa (Hampumep, yHylleHHe
U3 BUJa KaKOro-1u00 HeXapaKTepHOro QaxTa NMpH ONHCAHWM BeIIeCTBa, mporecca). K HUM
MOKHO OTHECTH OTOBOPKH, OIUCKH, JOIMYILIECHHbIE [0 HEBHUMATEIBHOCTH (HAalIpUMep, Ha JBa U
Oosiee ypaBHEHUS peaklHii B IMOJHOM HMOHHOM BHJIE JIOMYIIEHA OJlHA OIMOKa B 0003HAUYCHUH
3apsijia HoHa).

Pesynbratel 00yueHHsI TPOBEPSIOTCS B MPOIECCE YCTHBIX W MUCHBMEHHBIX OTBETOB
YUYAIIUXCsI, a TAaKXKe MPH BHIIOJIHEHUN UMU XUMHUYECKOTO SKCIIEPHMEHTA.

Ouenka TeopeTHYECKHX 3HAHU M
OtmMmeTka «5»:
— OTBET MOJIHBIA U TPaBUJIbHBIM Ha OCHOBAHUH U3yYEHHBIX TEOPHIl;
— Marepuaj HM3J0KEH B ONpPENeNIEHHON JIOTHYECKOW MOCJIEI0BATEILHOCTH, JIUTEPATyPHBIM
SI3BIKOM;
— OTBET CaMOCTOSITEIILHBIH.
OtMmeTKa «4»:
— OTBET MOJIHBIA U TPaBUJIbHBIM Ha OCHOBAHUH U3yUYEHHBIX TEOPHIl;
— Marepuay H3J0KEH B ONPENEJICHHON JIOTMYECKOW TIOCIeA0BAaTeIbHOCTH, TPH 3TOM
JIOTYIIEHBI JIBE-TPUHECYIIECTBEHHBIE OMMOKH, HCTIPABIICHHBIE TI0O TPEOOBAHUIO YUUTEIIA.
Otmetka «3»:
— OTBET MOJHBIA, HO TPH ITOM JOIYIICHA CYIIECTBEHHAs ONIMOKA WJIM OTBET HEMOJIHBIN,
HECBSI3HBIN.
OTMeTKa «2»:
— TIpU OTBETE OOHAPYKEHO HEMOHWMAHHE YYaIlUMCSI OCHOBHOTO COJIEpKaHUS y4eOHOTO
MaTepuana WIM JAOMYIIEHBl CYIIECTBEHHBbIE OMIMOKH, KOTOpBIC YydYalluics HE MOXKET
WCIIPaBUTD MPU HABOSIIMX BOMPOCAX YUUTETIS.

Ouenka 1a00paTopHbIX padoT.

OreHka CTaBUTCS HA OCHOBAaHUHU HAOIIOICHUS 32 YYallUMUCSA U TUCBMEHHOTO OTUYeTa 3a padoTy.

OtmeTka «5»:

- paboTa BHITIOIHEHA MOJTHOCTHIO U IPABUIIBLHO, C/IETaHbl IPABHIbHbBIC HAOIIOICHUS U BBIBOIBI,

- JKCHEPUMEHT OCYIIECTBJICH MO IJIaHY C YYETOM TEXHHUKH O€30MacHOCTH W MPaBHJ pabOTHI C
BEIIIECTBAMH U 000PYI0BAHHEM;

- TIPOSIBJIICHBI OPTaHU3ALIMOHHO - TPYAOBbIE YMEHUS, OAJEPKUBAIOTCSA YUCTOTA paboyero mecta
U TIOPSIOK (HA CTOJIEe, YKOHOMHO HCIIONB3YIOTCS PEAKTUBHI).

OtmeTtka «4» :



- paboTa BBHIMOJIHEHA MPABUILHO, CACIAHBI MPAaBUIbHBIC HAOTIOACHUS U BBIBOABI, HO TIPH 3TOM
AKCIEPUMEHT MPOBEJCH HE MOJHOCTHIO WM JOMYIICHBI HECYIIECTBCHHBIC OIMOKU B padoTe ¢
BEIIECTBAMH U 000PYI0BAHUEM.

OtMmetka «3»:

- paboTa BBINIOJIHEHA MPABWILHO HE MEHEE YeM HAIOJIOBMHY WJIM JIOMYIIEHA CYIICCTBCHHAS
omuOKa B X0JI€ DKCIIEPUMEHTA B O0BSICHEHUH, B OPOPMIICHUU pabOThl, B COOJIOJICHUH MPABUII
TEXHHUKHU 0€30IaCHOCTH Ha paboTe C BEMIECTBAMHU M 00OPYJIOBaHUEM, KOTOpPAsi UCIPABIISCTCS
10 TPeOOBAHUIO YUUTEIIS.

OtMmetka «2»:

- JonmymieHbl ABe (u Oosee) CyIIECTBEHHBIC ONIMOKU B XOJE: DKCIEPUMEHTA, B OOBICHCHHUH, B
opopmiieHnn pabOTBl, B COOJIOJEHUU TPABUI TEXHUKH O3 OMACHOCTH TpU pabore C
BEIIECTBAMH M OOOpPYJOBaHWEM,  KOTOPBIC YyYAIMHCS HE MOXET WCIPABUTh Jaxe I10
TpeOOBAHUIO YUUTEIS;

- paboTa He BBIIIOJIHEHA, Y YYalllerocsi OTCYTCTBYET IKCIICPUMEHTAIbHBIC YMEHUSI.

Ouenka yMeHUH peliaTh pacyeTHbIe 3aJa4M.

OTMeTKa «5»:

- B JIOTHYECKOM pacCYXJCHHUU M DPELICHUH HET OWIMOOK, 3ajJaya pelieHa palrOHAIbHBIM
CIIoco0oM;

OtMmeTKa «4»:

- B JIOTMUECKOM DPAaCCYKJICHUM U PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya perieHa
HEPaLUOHAIBHBIM CIIOCOOOM, WM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OTMeTKa «3»:

- B JIOTMYECKOM pPaCCYXJCHUHM HET CYIIECTBEHHBIX OMIMOOK, HO [OMYIEHA CYIIECTBEHHAS
omuOKa B MAaTEMAaTHYECKUX pacueTax.

OTMeTKa «2»:

- UIMEETCsI CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH.

- OTCYTCTBHME OTBETA HA 3aJaHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.

OtmeTtka «5»:

- OTBET IOJIHBIA U MPaBUIbHBIA, BO3MOKHA HECYIIIECTBEHHAs! OIINOKA.

OtmeTKa «4»:

- OTBET HETIOJIHBIN WK JOMYIIEHO He 0oJiee IByX HECYIECTBEHHBIX OLINOOK.

OtmeTtka «3»:

- paboTa BBHIIIOJHEHA HE MEHEe YeM HaIOJIOBHUHY, JIOMYIIEHA OJIHA CYIECTBEHHAs OLIMOKA U MpU
ATOM JIBE-TPHU HECYIIECTBEHHBIE.

OtMmetka «2»:

- paboTa BBITIOJJHEHA MEHBIIE YEM HAIOJOBHHY WM COJIEPKUT HECKOJIBKO CYNIECTBEHHBIX
OLINOOK.

- paboTa He BBITIOJIHCHA.

[Ipy oleHKE BBHIMOJIHEHUS NHCbMEHHOW KOHTPOJBHOM paboThl HEOOXOAWMO YUUTHIBATh
TpeOoBaHUS €IMHOTO OpPOorpapUUecKoro pexuma.

OueHka NMCbMEHHBIX KOHTPOJILHBIX padoT B TeCTOBOM (popme
Otmetka «5»: — paboTa BBIIOTHEHA paBUiIbHO Ha 95-100%
Otmetka «4»: — paboTa BBITOTHEHA TPaBUIHHO Ha 71-94%
Otmetka «3»: — pabora BbIoTHEHA paBuiIbHO Ha 30-70%
OtmeTka «2»: — paboTa BBIIIOJIHEHA IPaBUJILHO MeHee yeM Ha 30%

Cnucok JinTepaTypbl ISl YYALIUXCH:



Y4yeOHUKN.

1. Pymsutuc I'.E. Xumus: 8 ki1.: yue6. mus obmieodpasosar. Yupexaenuii / I'.E. Pyasutuc, @.I.
denpaman. — M.

[Ipocsemienue.

2. Tapa H.H. Xwumwusa: 3amaunuk c «momomiHukom»: 8-9 kmaccet / H.H. Tapa. — M.:
IIpocsemenue

Cnucok numepamypul 011 nedazo208:

1. Pym3uruc I'.E. Xumus: 8 ki.: yued. ans obmeodpazosat. Yupexaenuii / I'.E. Pymsuruc, O.I.
®enpaman. — M.

IIpocsemenue.
2. Xumus: 8 KII.. 2IEKTPOHHOE MPUIIOKEHHE K YIEOHUKY.

3. Tapa H.H. Xumus: 3amaunuk c¢ «nomouiaukom»: 8-9 kmaccet / H.H. Tapa. — M.:
IIpocsemenue.

4. T'apa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nunus yuebnukoB ['.E. Pynsuruca,
O.I'. ®enpamana. 8-9 kmaccel/ H.H. I'apa. — M.: IIpocseienue.

5. Pamenkuii A.M. Xumus: augaktuueckuii matepuan. 8-9 ki / A.M. Pameuxuii. — M.:
[Ipocgemenue.

6. l'apa H.H. Xumus. Ypoku: 8 k1. / H.H. T'apa. — M.: [IpocBenienue.

7. bopoBckux T.A. Tectbl mo xumuu. IlepBoHauanbHble XuMuyeckue mnonAtusa. Kucmopon.
Bonopon. Boaa, pactBopbl. OcCHOBHBIE KJacChl HEOPraHMUECHX COCTUHEHUH: 8 KII.. K yUeOHUKY
I'.E. Pynsutuca, @.I'. ®enpamana «Xumus. 8 kinace». — M.: MznatenbetBo «Qx3ameny, 2010.

Ilepeuens yughposvix ungpopmayuonnvix pecypcoe Hnmepnuema:
1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik _dlya
podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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