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2020 rox

Pabouast mporpamma ¢ U3MEHEHUSMH U JONOJHEHUSMH, NMPOBEPEHHBIMU 3aMECTHUTENIEM JUPEKTOpa II0
YBP  28.10.2020 r. , pacCMOTPEHHBIMH Ha 3aCEIaHUM IIKOJIHHOTO METOAMYECKOTO OO0bequHEeHHs (
npoTtokoin Ne2 ot 28.10.2020 r.), yrBep>kaeHHbIME npukazom Ne 48/1 ot 29.10.2020 r.



IHHOACHUTEJIBHAA 3AIINCKA

Pabouyas mporpamma no xumuu B 8-9 kiaccax pa3paboTaHa B COOTBETCTBHH C:
o ®denepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoannu B Poccuiickoit deneparinm
(C MIBMEHEHHSIMU U JIOTIOJIHEHUSIMH );
e OI'OC OOO, yrBepxkIeHHBIM MPHUKA30M MHUHHCTEpCTBA oOpa3zoBaHus M Hayku PD Ne 1897 ot
17.12.2010 r. (c U”BMEHEHUSIMU U AOTIOJTHEHUSIMU);
e OOITI OO0 I'bOY COUI ¢ ExarepuHoBKa, yTBep)aAeHHOM mpukazoM Ne 66/12 ot 29.08.2017r
(c M3MEHEHUSIMU M JJOTIOTHEHUSAMHN );
e [lonoxxenuem o Paboueit nporpamme I'bOY COIII c. ExaTtepuHoBKa, yTBEPKIACHHBIM MPHKA30M
Ne 4/1 ot 8.02.2018 1. (c U3MEHEHUSMU U JTOTIOTHEHUSIMH )
e [Iporpammoii O.C. I'abpuensina: IIporpaMma 0cHOBHOTO 00111eT0 00pa30BaHus O XUMHUU 171 8-9
knaccos/ O.C.I'abpuensia. — M.: Ipoda,2016r.
e VueOnukamu: Xumus 8 kiacc/O.C. I'abpuensn.- M: Jlpoda, 2019
Xumus 9 kinacc/O.C. IN'abpuensa.- M: lpoda,2018
B yueOHOM mnaHe Ha OCBOEHHE Y4eOHOTO mpeaMera «XHMHS» Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus oTBoAMTCA: 68 yacoB — & kinacce, 68 yacoB — 9 kiacc.
B cea3u ¢ npoonenuem ocennux xanuxyn 2020-2021 yuebnozco 200a Ha 00HY HeOenrd NO NpuyuHe
naxoemuu no KOPOHOBUPYCHOU UHGDEKYUU YMEHLUIEHO KOTIUYECBO YACO8 HA U3VYEHUU NPpeOMema XUmuu

8 8, 9 knaccax - Ha 2 waca 6e3 usmeneHusi cooepicanus npoepammsl (66 yacos 8 200 6 8 kiacce, 66 wacos

6 9 knacce) (npukas Ne48/1 om 29.10.20202.).

Lenu peanu3anuu NPOrpaMMbl: JOCTHKEHHE OOYJAIOUIMMUCS PE3YJIbTaTOB HM3YYCHHS Y4eOHOTO
npenMera «XWMHUS» B COOTBETCTBHHM C  TpeOOBaHHSIMH, yTBEpKIeHHbIMH  DenepalbHbIM
rOCyIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHIAPTOM OCHOBHOT'O 00IIIEro oOpa3oBaHwsl.

3agayamMu peanu3ayy NporpaMmbsl yaeOHOTO IpeaAMeTa SIBISIOTCS:

e (opMupoBaHHE IMEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX IMPEJICTABICHUA O BELIECTBAX, HX
[IPEBpALICHUAX M IPAKTUYECKOM IPUMEHEHHMH; OBJIAJCHUE [OHATUMHBIM allapatoM |
CUMBOJIMYECKUM SI3BIKOM XUMMH;

® 0CO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMHUYECKUX IMPEBPALICHUA HEOPraHUYECKUX M OPraHUYECKHX BEIIECTB KAk
OCHOBBl MHOTHX SIBJICHUH JKMBOM W HEXKUBOW MPHUPOABI; YIIIyOJeHHE TPEACTaBICHUH O
MaTepuaIbHOM €IMHCTBE MUDA;

® OBJIAJICHHE OCHOBAMM XMMMYECKOW I'PAMOTHOCTH: CIIOCOOHOCTBHIO aHATU3UPOBATh U OOBEKTHBHO

OIICHUBATL XU3HCHHLIC CUTYyalluU, CBA3aHHBLIC C XHMHCFI, HaBbIKAMHU 0€30I1aCHOIO 06pameHI/1;1 C



BEIIECTBAMH, HCIIOJIb3YEMBbIMU B TIOBCEAHEBHOM KU3HU; YMEHHEM aHAJIM3UPOBAThH U TUIAHUPOBATH
HKOJIOTUYECKU O€30MacHOE MOBEICHUE B LIENAX COXPAHEHHS 310POBbs M OKPY)KAIOLIEeH Cpe/Ibl;
(dbopMupoBaHME YMEHHUI YCTaHABIMBATH CBS3M MEXKIY peabHO HAOIIOAaeMBIMU XUMUYECKUMU
SBJICHUSIMH U TIPOLIECCAMH, MPOUCXOAALUIMMHA B MUKPOMHPE, OOBACHATH MPUYUHBI MHOTO00Opa3us
BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a TAKKe 3aBUCUMOCTh NMPUMEHEHHUS
BEIIIECTB OT UX CBOMCTB;

nproOpeTeHUE OMbITa UCIOIB30BAHUS PA3IUUHBIX METOJOB M3y4YCHHUs BEIIECTB: HAOIIONCHUS 3a
UX TPEBpAIICHUSMU TIPU TPOBEACHUH HECIOXHBIX XHMHYECKUX OKCIIEPUMEHTOB C
UCTIOJIb30BaHUEM JIAOOPATOPHOTO 0OOPYAOBAHUS U TPUOOPOB;

¢dbopmMupoBaHHE TPEACTABICHUNH O 3HAYCHWHM XUMHUYECKOM HAayKd B PELICHUH COBPEMEHHBIX

OKOJOTHYCCKHX HpOGHCM, B TOM YHCJIC B HNPCAOTBPAIICHUN TCXHOICHHBIX U JOKOJOTMYCCKUX

Karactpod.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOTI'O ITIPEJIMETA

BbINyCKHUK HAy4MTCS:

BeInyckHUK
BO3MOKHOCTh HAYYUThCH:

MOJYYHT

OcHOBHbBIC IOHATHSI XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeACTABJCHUI)

* OTIMCBHIBATh CBOWCTBA TBEPABIX, KUAKHUX, ra3000pa3HbIX
BEILIECTB, BBIJEIASA UX CYILICCTBEHHBIE IPU3HAKY;

* epamomHo  obpawamvcsa  C
gewecmeamu 6 N08CeOHeBHOU HCUSHU,

¢ XapaKTCpu3oBaThb BCHICCTBA IO COCTAaBY, CTPOCHUIO H ® 0OCco3HAasamov HeoHX00UMOCb
CBOﬁCTBaM, yYCTaHaBJIMBATb MNPUYNHHO-CICACTBCHHLIC CBA3H cobnooeHus. npaesujl  3KojlocuveckKu
MCXKAY JaHHBIMH XapaKTCPUCTUKAMU BCIICCTBA, be30nacHo2o noeeoeHus 6

® paCKpbIBaATb CMBICII OCHOBHBIX XHMHWYCCKUX MOHSITHH

OKpydHrcaroujeli NPUpoOHoll cpeoe;

«aToOM», «MOJIEKYJIa», «XUMUYECKHH JJIEMEHT», «IIPOCTOE * NOHUMAMb cmMbica u
BEIIECTBOY», «CIOXKHOE BEIIECTBOY», «BAJEHTHOCTBHY», HUCIOJB3YS | HEOOX00UMOCMb cobnooenus
3HAKOBYIO CUCTEMY XUMUH; npeonucanuti,  npeolazaemvix 6

* u300pakaTh COCTAaB IPOCTEHIINX BEIIECTB C IOMOILBIO | UHCHIPYKYUAX NO  UCHOB30BAHUIO
XUMUYECKUX (OpPMYNT M CYIIHOCTh XHMHYECKUX pEAKUUH C | 1ekapcme, cpedcms 6bimogou Xumuu
MIOMOIIBI0 XMMHUYECKUX YPAaBHEHUH; uop.;

* BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJISIPHYIO * UCNONBL306AMb NPUOOPEMEHHbIE
MacChbl BELIECTB, a TAaKKE MAacCOBYIO JOJI0 XUMHUYECKOTO | KIH0ouesble  KOMNEmMeHmHOCmU npu
2JIEMEHTAa B COEAMHEHHUSAX [UId OLIEHKM HUX NPAKTUYECKOH | 8bInOIHEeHUU UCcne0068amenbCKux
3HAYUMOCTH; NPOeKmMo8 Nno U3Y4eHUro CEOUCMS,

* CPaBHHBATH IO COCTaBY OKCHJbI, OCHOBAHHS, KUCIOTHI, | CNOC0608 NOLYYeHUs. u

COJIN;
* KJIacCU(UIIUPOBATh OKCUABI M OCHOBAHHS IO CBOICTBaM,

PAacno3nasarusi eeujecme,
* pazeueanib KOMMYHRUKAMUBH)IO

KHUCIIOTBI ¥ COJIH IO COCTaRBY; KOMNemeHmHOCMb, UCNoL3YA
* OMKCHIBATH COCTaB, CBOMCTBA M 3HAU€HHE (B MPUPOJAE U | cpeocmea YCMHOU U NUCbMEHHOU
MPAKTUYECKON NIEATETbHOCTH YeNlOBeKa) MPOCTHIX BEIIECTB — | KOMMYHUKayuu  npu  pabome ¢
KHCIIOpO/1a ¥ BOJIOPOJA; mexkcmamu YuebHuKa u
* [aBaTh CPAaBHUTEIHHYIO XaPAKTEPUCTHUKY XUMHUYECKUX | OONOTHUMENbHOU aumepamypoti,
AJIEMEHTOB U BAXHEUIIIUX COCIUHEHUN €CTECTBEHHBIX CEMEHUCTB | CMPABOUHbIMU mabauyamu,

MICJIOYHBIX MCTAJIJIOB U I'aJIOI'CHOB,
* [I0JIb30BAThCS  J1a0OPATOPHBIM
XUMHUUYECKOU MOCYIO0M;

obopymoBaHueM U

NPOAGIAMb 20MOBHOCMY K YBANCEHUIO
UHOU MOYKU 3PEeHUsL NPU 00CYHCOeHUU
Pe3yIbmamos 8blNOJHEHHOU pabombi,




* IPOBOJMUTH  HECIOXHBIE  XUMHYECKHE  ONBITHI U
HaOJIIOJICHUS 32 U3MEHECHUSIMH CBOWCTB BEIIECTB B TMPOLIECCE HX
IpeBpalleHuil; coOoaaTh MpaBuiia TEXHUKNA 0€30MaCHOCTH MPHU
NPOBEJICHUU HAOIIOACHHIA U OTIBITOB;

* pa3nMyaTh OKCIIEPUMEHTAIBHO KHCIOTHI M UIEIOYH,
NOJNB3YSCh ~ HMHAMKATOPaMH;  OCO3HAaBaTh  HEOOXOAMMOCTh
coOuoiIeHns Mep 0€30acHOCTH MPU 0OpaIeHUH ¢ KUCIOTaMH U
IIEJI0YaMH.

* 00BEKMUBHO oyeHueams
MHQbOpMCZL}MIO o eeuecmeax u
XUMUYeCcKux npoyeccax, KpumudeckKu

OMHOCUMbCA K NCEBOOHAYYHOU
ungopmayuu, Heod0OpoCco8ecmHol
pexaame, Kacaoweucs

UCNONb306AHUA PA3TIUYHBIX 6EULEC.

IlepuoanyecKui 3aKOH M NMEPHOAMYECKANA CHCTeMa XUMHYecKuX dj1eMeHToB JI. M. Menaeieesa.

CTtpoeHue BelecTBa

* KITacCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHl Ha METaJlbl,
HEMETaJUIbl, 3JEMEHTBl, OKCHJBl M THUAPOKCHIBI KOTOPBIX
aM(QOTEpHbl, ¥ HWHEPTHBIC SJIEMEHTHI (Ta3bl) IS OCO3HAHMA
BAXHOCTH YIOPAJOUYCHHOCTH HAyYHBIX 3HAHMIA;

* pacKphIBaTh CMBICIT MIEPUOTUTIECKOTO
. . Menpaeneena;

* ONMCHIBATh UM XapakTepu30BaTh TaOMUUHYI0 (HopMy
MEPUOINYECKOIN CUCTEMbl XUMHUECKUX DJIEMEHTOB,;

* XapaKTepu30BaTh COCTAB aTOMHBIX sIJIEp M pacIpeiesieHIe
YHcia 3JEKTPOHOB MO 3JEKTPOHHBIM CIOSM aTOMOB XUMHUYECKUX
3JIEMEHTOB MaJIbIX TIEPHOJIOB TIEPUOTUUECKON CHCTEMBI, a TAKKe
KaJIHsl U KaJbIIKs;

3aKOHa

* pazauyaTh  BHUABl  XHUMHUYECKOM  CBSI3U:  HMOHHYIO,
KOBAJICHTHYIO  TMOJIIPHYI), KOBAJEHTHYK) HENOJSIPHYIO U
METAJNIMYECKYIO;

* U300pakaTh DIEKTPOHHO-MOHHBIE (POPMYIIBI
00pa30BaHHBIX XUMUYECKUMHU CBS3SIMU PA3HOTO BUJIA;

* BBISBJIATh 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOEHUS UX
KPUCTAJUIMYECKUX PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX,
METAIUIMYECKUX;

* XapakTepU30BaTb  XUMHMYECKHE  IEMEHTBI M  HUX
COCAMHEHMS  HAa  OCHOBE  IIOJIOKEHHS  DJIEMEHTOB B
NEPUOANYECKOI cucTeMe U 0COOEHHOCTEH CTPOCHHUS MX aTOMOB;

* OIUCHIBATH OCHOBHBIE JTaIbI OTKPBITHS
. 1. MenneneeBbIM EPUOJUYECKOTO 3aKOHA U NIEPUOANYECKOMN
CHCTEMBbl XHMHUYECKUX 3JIEMEHTOB, >KM3Hb M MHOT000pa3HYIO
Hay4HYIO JIEATEIbHOCTh YUEHOTIO;

* XapakTepu30BaTb  HAy4dHOE U  MHUPOBO33PEHYECKOE
3HAYCHHUE MEPUOJUYECKOTO 3aKOHA M INEPUOJUYECKON CUCTEMBI
XUMHu4eckux 3neMenToB /. M. Menpaeneena;

* OCO3HABaThb  HAy4yHbIE  OTKPBITUSA  Kak
JUINTENbHBIX ~HAONIOACHUN, ONBITOB, HAYYHOUH
IIPEOJOJICHUS TPYAHOCTEN U COMHEHUM.

BEIIECTB,

pe3ynbTaT
MOJIEMUKH,

® OCco3HAaesamov 3HA4YeHue
meopemu4ecKux 3HAHU ons
l’lpaKn’II/l'-lECKOIz oesimenlbHOCMU
yenoeeka,

® onucwsledms U3y4eHHble
00veKmbl KAk cucmemsl, npumeHss

JIO2UKY CUCEMHO20 AHATU3A,
* NPUMEHAMb 3HAHUS 0
3AKOHOMEPHOCMAX — NEePUOOUYECKOT
cucmemvl  XUMUYECKUX — DNEMEHMO8
0l 00bsICHeHUss U NpeosudeHUs
CBOUCME KOHKDEMHBIX GeUjeCcme;

* pazsusamsv  UHGOPMAYUOHHYIO
KOMNEeMmeHMHOCb nocpeocmseom
yenybonenusi 3Hamutli 00  ucmopuu
CMAHOBIEHUS XUMUYECKOU HAYKU, €€
OCHOBHBIX NOHAMULL, NEPUOOULECKOO
3aKOHA KAK OOHO2O0 U3 BANCHEUULUX
3aKOHO8 Npupoobl, a MmMaKxce o
COBPEMEHHBIX OOCMUICEHUSX HAVKU U
MEXHUKU.

MHoroo0pa3ue XuMH4eCKMX peakuui

* 0OBSICHATD CYTb XUMHNYCCKHUX
MNPUHIUITNAJIBHOC OTJIIMYUC OT (bI/IBI/I‘{eCKI/IX;

¢ Ha3bIBATb MPU3HAKHU U YCJIOBUA NPOTCKAHUA XUMHUUYCCKUX
peaKLuii;

¢ YCTAHABJIMBATb MPUHAAJICKHOCTDH XUMHYECKOM pCaKkiun K
ompefeNEHHOMY THUIY 1O OJHOMY W3 KIACCU(DUKAIMOHHBIX

OpOIECCOB U WX

* cocmaenames MOAEKVIsApHblE U
NONHble  UOHHble — YPAGHEHUs  NO
COKPAWEHHBIM UOHHBIM YPAGHEHUM,

* IPUBOOUMb NpUMepbl peaxyutl,
NOOMBEPHCOAIOWUX  CYUIeCMBOBAHUE
83AUMOCE53U ~ MeNHCOY  OCHOBHBIMU




IIPU3HAKOB: 1) M0 YHCIy M COCTAaBy MCXOJHBIX BELIECTB U
MPOAYKTOB peakiuuu (peakiuu COEIUHEHHUs, pa3IoXKeHHUS,
3aMeleHusT U OOMeHa); 2) MO BBIACICHUIO WU TOTJIOMICHUIO
TEIUIOTHl (peakuuu DHK30TEPMUUYECKUE M SHIOTEPMHUYECKUE);
3) N0 UBMEHEHUIO CTETICHEN OKUCICHHUS XUMUYECKHX AJIEMEHTOB
(peaxiuu OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIE); 4) no
oOpaTtuMocTH mporiecca (peakiuu 00paTUMbIe U HEOOpaTUMBIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX
peaKkLuii;

* Ha3bIBaThb  (PAKTOPBI,
XMUMHUYECKOTO PAaBHOBECHS;

* COCTaBJISITh YPAaBHEHUS AJEKTPOJUTUUYECKOU JUCCOIAIITN
KHUCJIOT, WIEJOYEH, COJIEH; MOJHBIE M COKpAIEHHbIE HOHHbBIC
ypaBHEHUS peakiuii OoOMEHa; YpaBHEHHS OKHCIHUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIINA;

* IPOTHO3UPOBATH MPOJIYKTHl XUMHYECKUX pPEaKUUd II0
dbopMmynaM/Ha3BaHUSIM  HMCXOJHBIX  BEIECTB,  OMNPEACTATH
UCXOJHBIE BemecTBa Mo ¢GopMyaamM/Ha3BaHUSIM TIPOJIYKTOB
peaKkiuu;

* COCTaBJIITh ~ YPAaBHEHUS  PEaKLHUid,
MOCJIEIOBATEIIbHOCTH («uemouke»)
HEOPraHUYECKHUX BEILECTB Pa3JIMYHBIX KJIACCOB;

* BBISIBJISITh B MPOIIECCE  OKCIIEPUMEHTA  NPHU3HAKH,
CBUJICTEIBCTBYIOLIUE O MPOTEKAHUH XUMUYECKON peaKinu;

* IPUTOTOBJIATH  PACTBOPBI €  OIPENCIEHHON MacCOBOM
JI0JIEN PaCTBOPEHHOIO BELIECTBA;

* OTNPEIEINSATh XapaKTep CPeJibl BOJHBIX PACTBOPOB KUCIOT U
11eJI049eH 110 U3MEHEHHUIO OKPACKU MHANKATOPOB;

* POBOJUTH KA4YECTBEHHBIE pPEaKLUU, MOJITBEPKAAOIINE
HaJu4re B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX KATHOHOB U
aHUOHOB.

BIUAOIIHNEC Ha CMCIICHHEC

COOTBETCTBYIOIIUX
IIpEBpaLICHUI

KAaccamu HeopeaHudeckux euecme,

* NPOCHO3UPOBAMb  PE3)IbMambl
8030€UCmBUs Pa3IUYHbIX HaKmopos
HA U3MeHeHUe CKOPOCmU XUMUYEeCKOU
peaxkyuu;

* NPOCHO3UPOBAMb  PE3)IbMambl
8030eUCmBUs Pa3IUYHbIX HaKmopos
Ha cmeujenue XUMUYECKO20
pasHogecus.

MHoroo6pa3ue BeuecTs

* OTIPEACTATH MPUHAIEKHOCTh HEOPraHMYECKHX BEIIECTB K
OJTHOMY W3 M3YYEHHBIX KJACCOB/TPYII: METAJUIbI U HEMETAJUIbI,
OKCH/IbI, OCHOBAHUS, KUCIIOTBI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB MO MX Ha3BAHUSAM;

* OIpEACNATh  BAJIEHTHOCTb M  CTENEHb  OKHUCICHHS
3JIEMEHTOB B BEIIECTBAX;

* COCTaBIATh (OPMYNIBI HEOPraHMYECKUX COCTUHEHUH 10
BAJICHTHOCTSIM U CTENEHSM OKHUCIICHHUS 3JIEMEHTOB, a TaKke
3apsiiaM MOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHCIIOT,
OCHOBaHMUI U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS (U3MYECKUX H
XMUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB U
HEMETAJVIOB) W WX BBICIIMX OKCHJIOB, 0Opa30BaHHBIX
3JIEMEHTaMU BTOPOTO M TPETHETO MEPHOIOB;

* Ha3pIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEpPHbBIE
JUISL TPYII OKCUOB: KUCIOTHBIX, OCHOBHBIX, aM(POTEPHBIX;

* Ha3pIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEepPHbBIE
IUIS KaXJI0TO M3 KIACCOB HEOPraHMYECKUX BELIECTB: KHUCIOT,
OCHOBAaHUI, COJICH;

* IPUBOJUTH  NPHUMEPHI

peakumii, IOATBEPKIAIOIINX

® NpOcHO3UpPOBANtb  XumMudecxKue
ceolicmea eeuecme HA OCHoeEe UX
cocmasa u CmpOeHusl,

® NPpOCHO3UPOBANTL CnocooHOCmb

eeuecmea npoAe6IAms
oKucjiumelilibHvle uiau
80CCMAHOBUMETIbHbIE  CBOUICMBA  C
yllémOM cmenenetl OKUCJIeHUA
J1EMEHMOE, G)COO}IWMX 6 €20 cocmas,
® 6blA6JIAMb cywecmeosarnue

2eHEeMUYeCKOl 63AUMOCEA3U MeHCOY
gewjecmeamu &  pAody.  npocmoe
gewecmeo — OKCUOd — 2UOPOKCUO —
conb;

* Xapaxkmepuzoeams ocobvle
ceoticmea KOHYEHMPUPOBAHHBIX
CepHOl U A30MHOU KUCIOM,

* IPUBOOUMD npumepwl
VPAGHeHUll  peakyut, J1edcawjux 8
OCHOBE  NPOMBIULIEHHBIX ~ CHOCO008




XUMHUUYECKUE CBOKMCTBA HEOPraHMYECKUX BEILIECTB: OKCHUIOB,
KHCJIOT, OCHOBAHUI U COJICH;
* ONPEACIIATh BEIIIECTBO-OKHUCIINTEIIh U BEIIECTBO-

BOCCTAHOBMTEJIb B
peakuusix;

* COCTAaBIATh OKHCIHUTEILHO-BOCCTAHOBUTENLHBIA OajaHC
(17151 U3yYEHHBIX PEaKIMii) MO MPEAT0KEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH J1a00OPATOPHBIC OIBITHI, TOJITBEPXKIAIOIIHE
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BCIICCTB;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHl IO TOJYyYEHUIO W

OKHUCJIUTCIIPHO-BOCCTAaHOBHUTCIIbHBIX

noJay4erus ammuaka,
KUCTIOMbl, YY2YHA U CIATU;

* onucvieamsv  puzuyeckue U
Xumuueckue npoyeccsl, AIAOUUecs
yacmvl0  Kpy208OpOmMa 8eujecms 8
npupooe;

* 0P2aHU308b18AMY,
yueHuyecKue npoeKmol no
UCcne00B8anurd  CeOUCM8 Beujecms,
UMeIoWUX B8AdNCHOe NPAKMU4ecKoe
3HAueHue.

cepHoll

npo8ooums

COOMpaHHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOJA, KHCIOPOJa,
YIJIEKUCIIOTO  ra3a, aMMHaka, COCTaBIATb  yPaBHEHUS
COOTBETCTBYIOIIUX PEAKLIUM.

COJAEPKAHUME YYEBHOT' O IIPEJIMETA

8 ki1acc
(2 4 B HezmeN110)

Beenenue (4 1)
[Ipeamer xumuu. BemectBa. IlpeBpamienusi BemiecTB. Ponb xumuu B Ku3HM 4yenoBeka. Kpartkue
CBEJICHUS 110 UCTOPHUHU Pa3BUTUS XUMUHU. OCHOBOIOJOKHUKA OTEYECTBEHHOM XMMHUU. 3HAKU (CUMBOJIBI)
xuMudeckux snemenToB. Tabmuna JI. . MenaeneeBa. Xumuueckue ¢popmynbl. OTHOCHTENbHAS aTOMHAs
U MOJIEKYJIsIpHas Macchl. MaccoBast 40JIsl AJIEMEHTA B COEMHEHU U
JdemoHncTpaumu. 1. Moaenu (mapocTep>KHEBbIC) Pa3IHYHBIX MPOCTBHIX M CIOKHBIX BemiecTB. 2. Kommekmwms
CTEKJISIHHOM XuMuueckod mocynsl. 3. Kommekuus maTepuanoB U U3AEIUM M3 HUX HA OCHOBE allOMUHHA. 4.
B3aunMoseiicTBHE MpaMopa ¢ KUCIIOTON U MOMYTHEHHE N3BECTKOBOM BOJIBI.
JlabopaTopHblie ONBITHI.
1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTATMYCSCKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH UCIAPEHUS BOJIBI, OICKOJIOHA M ATHJIOBOTO CIIUPTA ¢ PUILTPOBATBHOM Oymaru.
IIpenMeTHBIE pe3yabTaThI 00yUeHHSA
VYyamuiics TOIKEH ymems.
® HCMOJB30BaTh MPU XAPAKTEPUCTHKE BEIIECTB TOHATHS: «aTOM», «MOJCKYNIa», «XUMHUCCKHHA SIEMEHTY,
«XMMUYECKUH 3HAK, UM CHMBOJ», «BEIIECTBO», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECCTBOY», «CBOMCTBA
BCIECTBY, «XUMHUCCKHE SBICHUS», «(PUIUUCCKUEC SABJICHUSNY», «KOIDOUIHUCHTB», «HUHICKCHI»,
«OTHOCHUTENTLHAS ATOMHAS MAcCay, «OTHOCUTEIbHAS MOJICKYIIIPHAS Maccay, «MaccoBast IONs DJIEMCHTAY;
® 3HATh: NPEAMETHl H3YYCHHS ECTCCTBCHHOHAYYHBIX MUCIMIUIMH, B TOM YHCIC XHMHH, XUMHYCCKHE
cumBonsl: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUSI U IPOU3HOIICHHE;
KJIacCH(UIIMPOBATL BEIIECTBA IO COCTABY HA MPOCTHIC M CJIOXKHBIC, pas3iHuaTh: Tejda W BEIECTBA;
XUMHYECKUH 3JIEMEHT U TPOCTOE BEIIECTBO;
® OMHUCHIBATH: (OPMBI CYIIECTBOBAHUS XUMHUCCKHX DJIEMCHTOB (CBOOOTHBIC aTOMBI, MPOCTHIC BEIIECTBA,
CITOXHBIE BEIECTBA); TabmuuHy0 Ghopmy Ilepruognueckoil CHCTEMbI XUMHUYECKHX 3JICMEHTOB; MOJOXKCHUE
anemenTa B Tabmuie JI. 1. MeHaeneeBa, HCIONB3YsI MOHITUS KIIEPHO», KTPYIIIA», «TIaBHAS MOATPYIINa,
«m000YHAs MOATPYIINAY»; CBOMCTBA BEIIECTB (TBEPBIX, JKUIAKHUX, ra3000pa3HbIX);
® OOBACHATH CYIIHOCTh XMMHYECKHX SBICHHHM (C TOYKM 3PECHHUS aTOMHO-MOJICKYJISIPHOTO YUCHHS) M HX
MPUHIUITHATBHOE OTIHYNE OT (PU3MUCCKUX SIBICHUI;
®  XapaKTepU30BaTh: OCHOBHBIC METOMbI M3YUYCHHUS €CTECTBEHHBIX MUCIUIUINH (HAOMIOACHHE, SKCIICPHMEHT,
MOJICTTUPOBAHNKE); BEIIECTBO MO €ro0 XMMUYECKOW (HOpMysie COTacHO IIaHy: KaueCTBEHHBIN COCTaB, THII
BelecTBa (MPOCTOE WM CIIOXKHOE), KOJMMYECTBEHHBIH COCTaB, OTHOCHTENbHAS MOJICKYJspHAs Macca,
COOTHOIIIEHHE MAacC 3JCMCHTOB B BEIIECTBE, MACCOBBIC IOJIM JJCMCHTOB B BEIIECTBE (I CIOXKHBIX
BEIIIECTB); POJIb XUMHH (TTOJIOKHUTEIBHYIO U OTPHUIATEIBHYIO) B )KH3HH YEIOBEKA, apryMEHTHPOBAThH CBOC
OTHOIIIEHUE K ATOU MpodIeMe;
®  BBIYHCISATH OTHOCHUTEIBHYIO MOJICKYIIIPHYIO MACCY BEIIECTBA M MACCOBYIO IO XUMHUECKOTO 3JICMEHTA B




COEIIMHEHUSX;
® TPOBOAWTH HAOJIIOJCHUS CBOMCTB BEILECTB U SBJICHHUH, IPOUCXOISIINX C BELIECTBAMH;
e co0mIoaTh MpaBmiia TEXHUKU 0€30MaCHOCTH MU MPOBEICHUH HAOIIOACHUN U Ta00paTOPHBIX OIBITOB.
MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiicss TomKeH ymems:
®  ONpEAESITH NPOOIEMBL, T. €. yCTAaHABIUBATH HECOOTBETCTBHE MEKAY JKEAEMbIM U ACHCTBUTENBHBIM;
®  COCTaBJIAThH CIOXKHBIM IJIaH TEKCTa;
e BJAJETh TAKUM BUJOM H3JIO0KEHUS TEKCTAa, KaK MOBECTBOBAHUE; MO/ PYKOBOJCTBOM YUMUTENIS MPOBOAUTH
HEMOCpeICTBEHHOE HAOII0ICHHE;
® TI0A PYKOBOACTBOM YUUTeNsl OQOPMIISITH OTUYET, BKIIOYAIOLINH ONMCaHKWE HAONIIOJCHHUS, Ero Pe3ysbTaToB,
BBIBO/JIOB;
® JCMONB30BaTh TaKOH BHJ MBICICHHOTO (MACATBHOTO) MOACIMPOBAaHM, KaK 3HAKOBOEC MOZEIMPOBaHUE (Ha
MpHUMepe 3HAKOB XMMHUYECKUX DJIEMEHTOB, XUMHUYECKUX (POPMY);
® JCMONB30BaTh TakOW BHJ MaTepHaJbHOrO (MIPEAMETHOrO) MOJECNUPOBaHUSA, Kak (usmueckoe
MOJIeTTMpOBaHKe (Ha MPUMEPE MOICTUPOBAHUS aTOMOB U MOJICKY);
® [Oy4YaTh XUMUYECKYIO HHGOPMAITUIO M3 PAa3INYHBIX UCTOUHUKOB; OMPEACISITh OOBEKT U aCleKT aHAIN3a H
CHHTE3a; ONpeNeNiaTh KOMIOHEHTHI 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHaJN3a U CHHTE3a;
®  OCYUICCTBIATH KAUECTBEHHOE M KOTMYECTBEHHOE OMTMCAHNE KOMIIOHEHTOB 00BEKTa;
®  ONpEACSATh OTHOUICHHUS 0OBEKTa ¢ APYTHMHU OOBEKTaMHU; ONPEACISTh CYIIECTBEHHbIC IPU3HAKN 00BEKTA.

Tema 1. ATOMBI XHMHYECKHX 3J1eMeHTOB (9 1)
OcHOBHbIE CBEACHHS O CTpPO€HHU aTOMOB. COCTaB aTOMHBIX SIJIEp: MPOTOHBI M HEUTPOHBI. M30TOTBI
OnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX 000JI0YeK aToMOB 3jeMeHTOB Ne 1 — 20 B Tabmume JI. U.
MenpeneeBa. MeTauimueckue 1 HEMETAJUIMYECKUE CBOMCTBA AJIEMEHTOB. M3MEHEHHe CBOMCTB XUMUYE-
CKHMX 3JIEMEHTOB IO TpynmnaM W nepuoaam. MonHHas xumudeckas cBsizb. KoBajeHTHas HemoJsipHas XH-
MHYECKasl CBS3b. OJIEKTPOOTPULIATETLHOCTh. KoBaneHTHash moJispHash XUMH4Yeckas. MeTamndyeckas
XuUMu4eckas cBsi3b. Konrponbaas pabora Nel «ATOMBI XUMHUYECKUX 3JIEMEHTOBY
JdeMoHcTpanum.
5.Mopnenu aTOMOB XUMHUYECKUX DJIEMEHTOB.
6.Ilepnoanyeckas cucrema xumudeckux snemenToB Jl. V. Menneneea (pazinuuHsie Gpopmbl).
JlabopaTopHble oOnbITHL. 3. MonenupoBaHie TMPUHIUNA JCHCTBHS CKAaHHPYIOIIEr0 MHKpocKomna. 4.
UzroroBnenne Mojenei MojieKysl OMHAPHBIX COeAMHEHUM. 5. V3roToBIeHNEe MOISNH, MILTIOCTPUPYIOIICH CBOMCTBA
METaJUTMYECKOM CBSI3U.
IIpenMeTHBIE pe3yabTaThI 00yUeHHSA
VYyamuiics TOIKEH ymems.:
®  WCIONBb30BaTh MPHU XaPAKTEPUCTHKE aTOMOB MOHSITHS: «IPOTOH», KHEUTPOH», «ITIEKTPOH», «XUMHUICSCKUN
AIIEMEHTY, «MaCCOBOE YHCIIO», KU30TOM, «IJICKTPOHHBIN CIIOY, «IHEPTETUISCKUI YPOBEHBY, «IJICMECHTHI-
METaJUIBI», «AJIEMEHTBI-HEMETAIUTB; TIPH XapaKTCPUCTHUKE BEIICCTB MOHATUS «UOHHAS CBS3b», «HOHBD»,
«KOBAJICHTHAsT HEIIONSAPHAS CBS3b», «KOBAJICHTHAS TIOJSIPHAS CBA3bY», «JIIEKTPOOTPUIIATEILHOCTHY,
«BaJICHTHOCTBY, «METAJUTHYCCKAS CBS3bY;
® ONKCHIBATH COCTaB U CTPOCHHE aTOMOB DJIEMEHTOB C MOPSIKOBbIMH HOMepamu 1—20 B [lepuomuueckoit
cucteme xuMmuueckux anemeHToB . Y. Menzaeneena;
® COCTaBIISAITH CXEMBI PACIPEACICHHUS SJICKTPOHOB IO JJIEKTPOHHBIM CIOSM B BJICKTPOHHOH 000JI0YKe
aTOMOB; CXEMBbI 00pa30BaHUS Pa3HBIX TUIIOB XUMHUYECKOW CBS3HM (MOHHOM, KOBAJICHTHOW, METAJUTMYECKON );
e OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHYECKUX DJIEMEHTOB (3apsOB sJep aTOMOB, YHCIA
AJIEKTPOHOB HA BHEITHEM AJICKTPOHHOM CIIOE, YMCIIO 3alOTHACMBIX 3JEKTPOHHBIX CIIOEB, PauyC aToma,
ANEKTPOOTPUIIATENILHOCTh, METAJUIMYECKHE W HEMETAUTMYECKUE CBONCTBA) B MEPHOAAX U TPyIIax
(rmaBHbIX monrpymmax) [lepuoamueckod cuctembl xumudeckux snemeHToB [, M. MenaeneeBa ¢ TOYKH
3pEHMS TCOPUU CTPOCHUS aTOMA;
® CpaBHUBATh CBOWCTBA aTOMOB XHMHYECKHX 3JICMCHTOB, HAXOJSAIIMXCS B OJAHOM TIEPUOJE WIH TIaBHOH
nonrpyme [leprogudeckoit cuctempl xuMudeckux snemeHToB JI. Y. MenneneeBa (3apsaoB siiep aTOMOB,
Yyclia JICKTPOHOB HA BHEITHEM S3JICKTPOHHOM CJIO€, YHCJIO 3aMOJHSEMBIX AJIEKTPOHHBIX CIIOCB, PaJHyC
aToMa, JIEKTPOOTPHUIIATEIEHOCTD, METAJUTMUECKIE U HEMETAJUTMUECKUE CBOMCTRA),
® JaBaTh XapaKTEPUCTHKY XUMHYCCKUX 3JIEMEHTOB II0 WX IMONIOKeHWIo B Illepmomaudeckoil cucreme
xumudeckux diaemeHToB Jl. M. MeHaeneeBa (XMMUYECKUN 3HAK, MOPSIKOBBIA HOMEp, MEPHO, TpyIma,
MOJIpYINa, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHHE aToMa — 3apsj sjapa, YHCIO IMPOTOHOB H
HEUTPOHOB B sizpe, oOlIee YHCIO BJIEKTPOHOB, paclpelelicHue HJIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM);



ONPEIENsITh THI XUMHUYECKOH CBs3U MO (HOopMyJie BEIIeCTBA; MPUBOAUTH MPHUMEPHI BEIIECTB C Pa3HBIMU
THUNIAMU XUMHYECKOH CBSI3H;

®  XapakTepHU30BaThb MEXaHM3MBl OOpa30BaHMA KOBAICHTHOW CBSI3M (OOMEHHBINH), HWOHHOH CBS3H,
METAJUIMYECKOH CBSI3H;

®  yCTaHaBIMBaTh IPUYNHHO-CIEACTBEHHBIE CBA3H: COCTAB BEIECTBA — TUI XUMHYECKOH CBSI3H;

®  COCTaBIATH (popMynbl OMHAPHBIX COETUHEHUH 110 BaJIEHTHOCTH;

® HaXOOWUTbH BAJICHTHOCTH 3JIEMEHTOB 1O (popMysie OMHapHOTO COCANHEHHUS.

MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiics 10omKeH ymemul.

e (GopMyTUpOBaTh THIIOTE3y IO pEIICHHIO MpoOieM; COCTAaBIATH IUIAH BBINIONHEHHsS Yy4eOHOH 3amauu,
petenus npo0ieM TBOPUECKOro U IOMCKOBOTO XapaKTepa, BHITOTHEHHS MPOSKTa COBMECTHO C YUHUTENEM;

®  COCTaBIIATH TE3UCHI TEKCTA;

e BIAJCTh TAaKUM BUJOM H3JIOKEHHS TEKCTa, KaK ONMCAHWE; HCIOb30BaTh TaKOM BHJ MBICICHHOTO
(uoeanbHOTO0) MOIGIMPOBAHMS, KaK 3HAKOBOE MOJENMpoBaHHWE (HAa TpHUMEpPEe COCTaBICHUS CXEM
00pa3oBaHUsI XUMHUYECKOH CBSI3H);

® JCNONB30BaTh TaKOW BUA MarTepuajbHOrO0 (IIPEOMETHOr0) MOJCIMPOBAHMS, KaK aHaJIOrOBOE
MOJICIIMPOBAHMUE;

® JCMONB30BaTh TaKOW BHJ MaTepHaJbHOrO (IIPEAMETHOrO) MOJCNUPOBaHUSA, Kak (usmueckoe
MOJIeTTMpOBaHKeE (Ha MPUMEpPE MOJIENIEH CTPOSHHUSI aTOMOB);

e omnpenensaTb 00BEKTHl CPaBHEHHUS M ACIEKT CPaBHEHUS! OOBEKTOB; BBHIMOIHATH HEMOJHOE OJHOJWHEHHOE
CpaBHEHHUE;

e  BBINOJHATH HEMOJIHOE KOMIIJIEKCHOE CPaBHEHNE; BBIMOJIHATH IOJIHOE OJHOIMHENHOE CpaBHEHNE.

Tema 2. IIpocTeie BemecTa (6 1)
[IpocTrie BemecTBa-mMeTaibl [IpocThie BellecTBa-HEMETAILIBI, UX CPABHEHUE C METaNIaMU. AJUIOTPOTIHSL.
KomnuecTBo BemecTBa. MossipHbI 00beM ra3000pa3HbIX BEIICCTB. PellieHne 3a1ad ¢ UCIOJIb30BaHHEM
MOHATHA «KOJMYECTBO BEUIECTBA», «IIOCTOSIHHAs ABOTAApO», «MOJSPHAS Macca», «MOJSPHBIM 00beM
ra3zoBy»
KonTtponsHast padota Ne2 «IIpocTeie BemiecTBay.
JdeMoHcTpanum.
7.TlonyueHue 030Ha.
8.00pas31ib! Oermoro u ceporo ooBa, 6enoro u kpacuoro gocdopa.
9.HekoTopbie MeTamisl ¥ HEMETAUTbl € KOJHUYECTBOM BeriecTBa 1 Moib. MOJSIpHBIA 00beM Tra3000pa3sHbIX
BEIIICCTB.
JlabopaTopHblie ONBITHI.
6. O3HaKOMJICHHE C KOJUTEKIIMEH METaIoB.
7. O3HaKOMJICHHE C KOJUTEKIIMECH HEMETaIIOB.
IIpenMeTHBIE pe3yabTaThI 00yUeHHSA
VYyamuiics TomKeH ymems:
® HCMONB30BaTh  MPH  XApPaKTEPUCTUKE  BEIICCTB  MOHATHS:  «METAUIbI»,  «IUIACTHYHOCTDHY,
«TETJIONPOBOHOCTE»,  «DJIEKTPOMPOBOIHOCTDY,  «HEMETAUIbI»,  «AJUIOTPOMHUS»,  «AJUIOTPOITHBIC
BUJIOM3MCHCHUS, MITH MOAU(DUKAII,
® OIHUCHIBATH TOJIOKEHHE DJIEMEHTOB-METAJUIOB W JJIEMEHTOB- HemeTauioB B Ilepuojuueckoit cucreme
XuMu4deckux saeMeHToB /. 1. Menneneena;
e  KIacCH(PHUIUPOBATH MPOCTHIC BEIIECTBA HA METAJUTBI U HEMETAILIBI, DJIECMCHTHI,
®  ONpEACTATh MPHHAISKHOCTh HEOPTAaHMUECKUAX BEIIECTB K OMHOMY M3 M3YUCHHBIX KJIACCOB — METAJUIbI U
HEMETaJIIbI;
®  JI0Ka3bIBATh OTHOCHUTEILHOCTH JICJICHUS MTPOCTHIX BEIISCTB HA METAUTBI U HEMETAILIBI;
XapakTepu30BaTh OOIIHEe (PHU3MUECKHE CBOWCTBA META/UIOB, YCTAHABIMBATHL MPUYNHHO-CICACTBEHHBIC
CBSI3U MEX]Ty CTPOCHUEM aTOMa M XUMHUECKOH CBS3bIO B MPOCTHIX BEIIECTBAX — META/UIAX U HEMeTaax;
O0BSACHITH MHOTOOOpAa3re MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK ajTOTPOIHS;
OIUCHIBATH CBOWCTBA BEIIECTB (HA MPUMEPaX MPOCTHIX BEIIECTB —- METAIJIOB M HEMETAIIIOR);
COOJTIOIaTh TIPaBHIIa TEXHUKH 0€30MaCHOCTH TIPY MPOBEACHUH HAOIIOACHHI 1 TAOOPATOPHBIX OMBITOR;
HCTIONB30BATh MPU PEIICHUN PACUCTHBIX 3a/1a4 TMOHSATHS: «KOJUYECTBO BEIIECTBAY, «MOJIbY, «IIOCTOSHHAS
ABorazipoy», «MOJISIpHAs Macca», KMOJIIPHBIA 00bEM Ta30BY, KHOPMAJIbHbIC YCIOBHUS;
® TPOBOAWTH pacuyeThl C WCIONB30BAHUEM TIOHATHH: «KOMHUYECTBO BEIECTBA», «MOJSIpHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IIOCTOSTHHAS ABOTaIpO».



MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiicss TomKeH ymems:
®  COCTaBIATH KOHCIIEKT TEKCTA;
®  CaMOCTOSITEIBHO WCIIONB30BATh HEMOCPEACTBEHHOE HAOMIOACHUE, CAaMOCTOSTENLHO O(QOPMIIATH OTYET,
BKJTFOUATOIIHH ONMMCaHNEe HAOIIOACHUS, €T0 PE3yIbTaTOB, BHIBOJOB;
®  BBINOJHATH NOJHOE KOMILJIEKCHOE CPAaBHEHUE; BRIMOIHATE CPABHEHHE 110 aHATOTHH.

Tema 3. CoenuneHust XaMu4ecKux djeMenToB (144)
Crenenp okucierus. OCHOBBI HOMEHKJIATYPBI OMHApHBIX coeauaeHuid. Oxcunbl OcHoBaHMs. KUCTOTHI.
Conu kak MPOW3BOJHBIE KUCIOT U OCHOBaHWA. . AMOp(HBIE M KPUCTAJUTMUECKHUE BemlecTBa. YHCThIC
BEI[ECTBA M CMecH. MaccoBass u O0OBEeMHas JOJIM KOMIIOHEGHTOB B CMecH. PacyeTpl, CBsI3aHHBIC C
MOHATHEM «0Jis1». O000IIeHNe U crucTeMaTu3anus 3HaHui 1o Teme «CoeMHEeHNUs XUMUIECKIX dJIeMEH-
TOBY.
KonTtponsHas padota Ne3 «CoeauHeHUsI XUMUYECKUX IIEMEHTOBY
JdeMoHcTpanum.
1. OOpa3ubl OKCUAOB, KUCIIOT, OCHOBAaHHUI U COJICH.
2. Mopnenu KpUCTAJUTMYECKUX PELIETOK XJIOpHa HaTpHs, amMasa, okcuaa yriepona (IV).
3. KucnotHo-mieno4YHble HHANKATOPHI, U3MEHEHUE HX OKPACKU B Pa3IMYHbIX Cpeaax.
4. VYHuBepcaJbHBIA HHINKATOP M U3MEHEHHUE €r0 OKPACKU B Pa3IMYHBIX Cperax.
5. Ikana pH.
JlabopaTopHbIie ONBITHI.
8. O3HaKOMJIEHHE C KOJUIEKIIEH OKCHIO0B.
9. O3HaKOMJIEHHE CO CBOMCTBAMHU aMMHaKa.
10. KagecTBeHHas peakius Ha yIIeKUCIBIN ras.
11. Onpenenenne pH pacTBOpoB KUCIOTHI, IIENOYN U BOJBI.
12. Onpenenenne pH AMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e MIIOI0B.
13. O3HaKoMJIEHHE C KOJUIEKIIMEN COTIEH.
14. O3HakOMIIEHHE C KOJIJIEKIMEH BEIIECTB ¢ pa3HbIM THIIOM KpPHCTaJUIMYECKON pemeTku. M3roronenne monenein
KPHCTAJUTMYECKUX PEIIETOK.
15. O3nakomieHue ¢ 00pa3LoM TOPHOH TOPOIBL.
IIpenMeTHBIE pe3yabTaThI 00yUeHHSA
VYyamuiics TomKeH ymems:

®  JCMONB30BATh MPH XAPAKTEPUCTHKE BELIECTB MOHATH: «CTEEHb OKUCIICHHS», «BAIIEHTHOCTBY», «OKCHIIBI,
«OCHOBAaHHSAY», «ILEIOYN», «KaUYECTBEHHAS PEaKIH», «HHIUKATOP», KUCIOTBD», KKHACIOPOJCOACpKaIIne
KHCIOTBI», «OECKHCIOPOAHBIC KHCIOTHIY, «KHCIOTHASI CPeiay, «ILeouHas cpelay, «HeHTpadbHas cpeaay,
«mkana pH», «comm», «amopdHbIe BelIeCTBa», «KPUCTALIMUYECKAE BEIECTBA», «KPUCTAJUINYECKas
pelIeTKay, «MOHHAs KPUCTaJUINYecKas PelIeTKa, «aTOMHasl KPUCTAUIMYECKash PeleTKay, «MOICKYIApHast
KpHCTAJUTMUECKast PEIIETKA», «MEeTaJlInuecKasi KpUCTaJUINIecKas peIeTKay, «CMecH»;

e KIaccHPHUUUPOBATH CIOKHBIE HEOPTaHMUECKHE BELIECTBA M0 COCTABY Ha OKCHIbI, OCHOBAHHS, KUCIIOTHI U
COJIW; OCHOBaHUSI, KHCJIOTBI M COJIM MO0 PACTBOPUMOCTH B BOJI€; KHCIOTHI IO OCHOBHOCTH M COICPKAHUIO
KHCIIOpO/Ia;

e ONpEAesITh MPUHAIJISKHOCTh HEOPraHMYECKUX BEHIECTB K OAHOMY M3 M3YUEHHBIX KiIaccoB (OKCHIBI,
JIeTy4Yre BOIOPOJHBIE COCSMHCHNUS, OCHOBAHHUS, KHCIOTHI, CONN) M0 (opMyIIe;

® ONUCHIBATH CBOWCTBA OTHECIBHBIX MPENCTaBHTENEH OKCHAOB (HAa NpUMEpPEe BOABI, YIJIEKUCIOrO Trasa,
HeraleHOH H3BECTH), JETyYUX BOJOPOAHBIX COCAMHEHHMH (Ha NpHMeEpe XJIOPOBOJOPOAa W aMMHAKa),
OCHOBaHMi (Ha MpuUMepe TUAPOKCUIOB HATPUS, KNS M KaJbLus), KUCIOT (Ha IpUMEpe CEPHOM KUCIIOTHI)
U coJiei (Ha mpuMepe XJI0pua HaTpusl, kKapOoHaTa KaibLus, pocdarta Kambus);

®  ONpEACIITh BAJEHTHOCT M CTETIEHb OKUCIICHHS SIIEMEHTOB B BEIIECTBAX;

®  COCTaBIATH (POPMYIIBI OKCHAOB, OCHOBAHMH, KUCIIOT M COJIEH MO BAJICHTHOCTSIM M CTEMCHSM OKHCIICHHUS
3JIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TaOIHUIIE PACTBOPHUMOCTH KHCIIOT, OCHOBaHUH H COJIEH;

® COCTaBISTH HAa3BaHUS OKCHJIOB, OCHOBAaHWH, KHCIOT W COJel; CpaBHHUBATb BaJCHTHOCTb U CTCHCHb
OKHUCIJICHUS; OKCHJIbI, OCHOBAHUS, KUCJIOTHI U COJTU 110 COCTaBY;

®  HCNONB30BaTh TAOMUIYy PACTBOPUMOCTH VISl ONIPEACTICHHS PACTBOPUMOCTH BEIIECTB;

e YCTaHaBIMBATh TEHETHUYECKYIO CBS3b MEXKIYy OKCHAOM M THIAPOKCHIOM H HaoOOpOT; NPUYUHHO-
CIICICTBEHHBIE CBSI3U MEXKIY CTPOCHHUEM aTOMa, XHMHUYECKOM CBSI3BI0 M THIIOM KPUCTAJUTMUECKON peleTKu
XUMUAYECKUX COCANHEHNH;

®  XapakTepHU30BaTh aTOMHBIEC, MOJCKYJISIPHbIC, HOHHbIE METAJUIMYECKUE KPUCTAIIMUECKHE PEIIETKH; Cpeny



pacTBOpa C IOMOLIBIO MIKAJIBI pH,
MNPUBOAUTD MMPUMCPHI BCIICCTB C PA3HBIMU TUIIAMU KpHCTaHHH‘{eCKOﬁ PCUICTKHU,
MMpOBOAUTH Ha6J'IIOZ[eHI/I$I 3a CBOMCTBaAMH BCHICCTB U ABJICHUSIMU, IPOUCXOAAIIUMUA C BCIICCTBAMU,
C06J'IIOZ[aTI> npaBujia TCXHUKHU 0e30macHOCTH IIpu NpOBCACHUN Ha6HIOZ[eHI/Iﬁ " OIIBITOB;
HCCICAOBATL CpEAy pacTBOpa € IMOMONIIBIO HWHAWKATOPOB; SKCIOCPUMCHTAJIBHO pPa3jindaTb KHUCIOTBI U
ICJI04YH, MOJIb3YysACh NHAUKATOPAMU,
® MHCIIOJB30BaTh IMPU PCHICHHUU PACYCTHBIX 3ada4 IMOHATHUA «MaACCO- Had OO0 3JICMCHTAa B BCHICCTBCY,
«MaccoBad n0jid paCTBOPCHHOTO BEIISCCTBA», «o0beMHast J0JIA F33006p213HOF0 BCIICCTBA»,
® [POBOAUTH PAaCUCThI C UCTTOJIBL30BAHHUECM IIOHATHI «MaccoBas J0JIA 2JICMCHTA B BEHICCTBEC), «MacCoBas A0JIs1
PaCTBOPCHHOI'O BCHICCTBAY, «o0beMHast J0JIA F33006p213HOF0 BCIICCTBA».
Meranpe):[MeTHHe PE3YIbTAThI 06yquI/1$[
e VYyamuiics IOMKEH yMenmb:
® COCTaBJIATH Ha OCHOBE TCKCTa Ta6J'II/ILII>I, B TOM 4YHCJIC C MIPUMCHCHUCM CPCACTB u KT,
® [I0J PYKOBOACTBOM YUUTCIIA NPOBOAUTH OIIOCPECAOBAHHOC Ha6J'IIOZ[eHI/Ie;
® 104 PYKOBOJACTBOM YYUTCIIA 0(1)OpMJ'I$ITL OTYCT, BKJ'IIO‘-IEIIOH.II/IfI OMMMCaHMC SKCICPUMCHTA, €Ir0 PpC3yJIbTATOB,
BBIBOJIOB;
® OCYHICCTBJIATH MHAYKTUBHOC 0606H_I6HI/IC (OT CANHUYIHOI'O JOCTOBCPHOI'O K 06H_I6My BCPOHTHOCTHOMY), T.
€. OmpeneNnsaTh OOLIMe CYIIECTBEHHbIC MPU3HAKU ABYX M Ooinee 00bEeKTOB UM (UKCHpPOBATh MX B (opme
TMOHATHA WUJIN CYKACHUA,
® OCYyLIECTBIATH JAEAYKTHBHOE 0000LIeHHEe (MOABEIEHUE EAMHMYHOIO JOCTOBEPHOr0 HOA  obuiee
Z[OCTOBepHOC), T. €. AKTYaJIU3UPOBATH MOHATHUC UJIN CYXKXJACHHUC, U OTOXACCTBIIATL C HUM COOTBCTCTBYIOIIUC
CYHICCTBCHHBIC TIPU3HAKK OJHOI'0 WJIHA Oomee 06’LGKTOB; OonpeAciiATbL  AaCIICKT KJ'IaCCI/I(l)I/IKaLII/II/I;
OCYHICCTBJIATH maccmbnxaun}o;
® 3HATb U UCIOJB30BATh PA3JIMYHBIC (bOpMI:I npeaACTaBJICHUA KJ'IaCCI/I(l)I/IKaLII/II/I.

Tema 4. U3meHeHusi, npoucxosimue ¢ Bemecrsamu (12 4)

@®usnueckue sBiueHus. PasneneHune cMmecel. XMMHUUYECKHUE SBJIICHUA. YCIIOBHUS U IPU3HAKHA MPOTEKAHUS
XMUMHYECKUX pEeakluii. 3aKOH COXPAHEHHUs MAacChl BELIECTB. XMUMHUYECKHE ypaBHEHMs. Pacdersl mo xu-
MHUYECKUM ypaBHEHMAM. Peaxnuu pasnoxxenus. IIoHATHE O CKOPOCTH XUMUYECKOM peaklUU U KaTajlu-
3aTopax.

Peakunu coequnenus. Llenouku nepexonoB. Peakunu 3amenienus. Psg akTHBHOCTH METAJIOB.

Peakuuu oomena. [1pasuno beprosme . TUIBI XUMHUYECKUX peaKlUii HA IpUMepe CBOMUCTB BOAbI. [loHsaTHE
o runposnmse. KonrtponbHas pabota Ne 4 «3MeHeHuUs, IPOUCXOASAIINE C BEIIECTBAMID)

JdeMoHcTpanum.

6. Ilpumeps! GpU3MYECKUX SBJICHUIA: a) MJIaBIeHUE mapaduHa; 0) BO3TOHKA HoAa Wil OCH30WHOM
KHCJIOTBI; B) PACTBOPEHHE OKpAILIEHHBIX COJIEH; T) Tu(dy3us AYIIUCTHIX BEIIECTB C TOPSIICH
JIAMITIOYKH HaKaJIMBaHUSL.

7. Tlpumepsl xumudeckux siienuil: I1) ropenne maraus, gocdopa; 6) B3aumMoaeiicTBUE COITSIHOM
KHUCJIOTBI C MPaMOPOM MJIM MEJIOM; B) MoydeHue ruapokcuaa meau (10);

I) pacTBopeHne Mony4eHHOTO THAPOKCHIA B KUCIOTAX; 1) B3aumojaeicTeue okcuaa meau (I11) ¢ cepnoit
KHUCJIOTOM IIPY HAarpEBaHUU; C) pPa3JIO’KEHUE IIEpMaHIraHaTa Kajlus; 5K) pa3joKeHue MepoKCUaa BOJOPOIa C
MOMOIIBIO TMOKCH/IA MapTaHIia 1 KaTajas3bl KapTodes Wik MOPKOBH; 3) B3aUMOJIeHiCTBHE pa30aBICHHBIX
KHCJIOT ¢ METaJUIAMH.
JlabopaTopHbIie ONBITHI.
16. IlpokanuBaHue Menu B IUIAMEHU CIIUPTOBKH.
17. 3amemenue Menu B pactBope xyopuzaa meau (1) xenesom.
IIpenMeTHBIE pe3yabTaThI 00yYeHHSA
VYyamuiics TOKEH ymems.:

® HCIIOJB30BAaTh MPHU XAPAKTCPUCTHUKE BCUICCTB NOHATHUA: «AUCTUILIIAIUA», «KIICPCTOHKA», KKPUCTAJUIA3ALIUA,

«BBITIApHUBAHUCY, (((bHHBTpOBaHI/Ie», «BO3I'OHKa, nin CY6J'II/IM3LII/I$I», «OTCTauBaHUCY, «OCHT-

pI/I(l)yTI/IPOBaHI/Ie», «XUMHYCCKad pCaKug», «<XUMUUICCKOC YPABHCHUC), «KPCAKIIUN COCAUHCHUS), KPCAKIINN

Pa3I0KCHUA», «KpCaKIIUN 06MeHa», «pCaKIuu 3aMCHICHU», «PCAKIIUU HeﬁTpaHHBaLIHH», 9K30TCPMUUCCKUC

pcakuumn», <«OHAOTCPMUUYCCKUC pPCAKIUN», «PCAKIIUU TOPCHUA», «KATAJIU3ATOPLID», (((bepMeHTI)I»,

((06paTI/IMI>Ie peakunm», (<H606paTI/IMI>Ie peakuum», «KAaTAIUTHUYCCKUC pPCAKIUN», HCKATAJIUTHUYCCKUC

pCaKkuum», «pAa aKTUBHOCTHU MCTAJUIOBY, KTUAPOIIU3),

® yCTaHaBJIMBATb NPHUYNHHO-CICACTBCHHBIC CBA3U MCKIY (bHBI/I‘{eCKI/IMI/I CBOMCTBaMU BCIICCTB U crmocoooM



paseneHus CMecei;
OOBSICHATH 3aKOH COXPAHEHHS MaCChl BEIIECTB C TOYKH 3PEHUS aTOMHO-MOJICKYJISIPHOT'O YUCHHUS;
COCTaBJISITh YPaBHEHUSI XUMHUECKUX PEaKI[Mii HA OCHOBE 3aKOHA COXPAHEHUS MacChl BEIIECTB;
OIKCHIBATh PEAKITMH C TTIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HITU POIHOTO) SI3bIKA U SA3bIKA XUMHUH,
KJIACCU(UIIMPOBATh XUMHUECKUE PEAKIIUH 10 YHUCITY U COCTaBY HUCXOIHBIX BEIIECTB M MIPOIAYKTOB PEAKIUU;
TEIUIOBOMY 3P EKTY; HAITPABJICHUIO TIPOTCKAHUS PEAKIINH; YIACTHIO KaTallu3aTopa;
®  WCIONb30BaTh TAONHILy PACTBOPHMOCTU IS ONPENEICHHS BO3MOXKHOCTUA MPOTEKAHUS PEaKIUi OOMEHa;
ANEKTPOXUMHUYCCKUN PpsAJl HANpsHDKEHUH (AKTUBHOCTH) METAIUIOB IS ONPEACICHHUS BO3MOXKHOCTH
MPOTEKAHUS PEAKIIUH MEKIY METaJUIaMH U BOJHBIMU pacTBOpa-
® MM KHCJIOT U COJIEH;
e HaQNIOIATh W ONUCHIBATH TMPHU3HAKU W YCIOBUS TEUYCHUS XUMUYCCKHX PEAKIUi, JenaTh BHIBOABI Ha
OCHOBaHUWHM aHAJIM3a HAOIIOJICHHH 32 SKCIIEPUMEHTOM;
® [IPOBOIUTH PaCUeThl MO0 XWMHUYECKUM YpPaBHCHUSM Ha HAXOXJICHUE KOIWYECTBA, MAcChl WM O0beMa
MPOAYKTa PEAKIMK MO KOJIUYECTBY, MACCE MU 00hEMY MCXOIHOTO BEIIECTBA; C HCITOIB30BAHUEM TTOHSITHS
«IIOIIs1», KOT/Ia MCXOAHOE BEIECTBO AAaHO B BUJIE PACTBOpa C 3aJaHHONM MAacCOBOM Aojell pacTBOPEHHOTO
BELIECTBA WUJIU COACPKUT ONPEACTECHHYIO JOJIO MpUMeEcei.
MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiics 1omKeH ymems:
®  COCTaBIISATh HA OCHOBE TEKCTa CXEMBI, B TOM uHncie ¢ nmpuMeHeHnueM cpeacts UKT;
®  CaMOCTOSITEIHHO OPOPMIISATH OTYET, BKIIOYAFOIINN OMUCAHKE YKCIIPUMEHTA, €ro pPe3yJIbTaTOB, BEIBOJIOB;
®  WCIONBb30BaTh TAKOH BHUJ MBICICHHOTO (MACaTbHOI0) MOACTHUPOBAHUS, KaK 3HAKOBOE MOJICITUPOBAHHE (HA
MpUMepe YPaBHEHUH XUMUYECKUX PEaKInii);
e pa3nuuaTh 00BEM W COJIEpXKAHUC TOHATHUH; pa3inyaTh POJOBOEC M BUIOBOE MOHSATHUS, OCYIIECTBIIATH
POIOBUIOBOE OMPEICICHUE TOHATUMH.

Tema 5. IlpakTukym 1. Ilpocreiimue onepauuu ¢ Beurecrsom (3 )
1. IlpaBuna TexHUKH 0€30MAaCHOCTH NpU paboTe B XMMHUUEcKoM KaOuHete. [Ipuemsl oOpamieHus ¢ 1abopaTopHbIM
000pyIOBaHHEM M HarpeBaTelbHBIMU IPHOOpaMu
2. Ilpu3Haky XUMHUYECKUX peakLnil.
3. [IpuroroBneHue pacTBOpa caxapa M pacieT ero MacCoBOU JOJIH B PacTBOPE.
IIpenMeTHBIE pe3yabTaThI 00yYeHHSA
VYyamuiicss TomKeH ymems:
e o0Opamatbcsa ¢ JabOpaTOPHBIM O0OpYJOBaHWEM W HarpeBaTEIbHBIMH IMPUOOpPaMHU B COOTBETCTBHH C
MpaBUIaMU TEXHUKH 0€30M1acHOCTH;
®  BBINOJHATH MPOCTEHIINE MPHEMBI PabOTHI ¢ JIa0OpaTOPHBIM 000PYIOBaHKEM: JabOpaTOPHBIM IITATHBOM;
CIIUPTOBKOM;
e HabnronaTh 32 CBOMCTBAMHU BEUIECTB M SABJICHUSMH, IPOUCXOISIIINMH C BEIIECTBAMU;
® ONUCHIBATh XUMHYECKHH DKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WM POJHOTO) SI3bIKA H
S3BIKA XUMHUH;
e JlenaTh BRIBOIBI IO pe3ybTaTaM MPOBEACHHOI0 SKCIIEPUMEHTA;
® TOTOBHUTbH PACTBOPHI C ONPEACICHHON MAaCCOBOH J10JIei pacTBOPEHHOI'O BEILIECTBA;
® TPUTOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEILIECTBA.
MeranpeaMeTHbIE Pe3yNIbTaThl 00y CHHS
e  VYyamuiics T0KEH yMemb:
®  CaMOCTOATEIFHO MUCIOJIB30BATh OMOCPEIOBAHHOE HAOIIOACHHE.

Tema 6. PactBopenue. PactBopbl. CBolicTBa pacTBOpPOB 3J1eKTPOJIUTOB (18 4) (174., yMeHblIIEHUE
Ha 1 yac B CBSI3U ¢ NPOVICHHEM OCEHHUX KAHUKY.JI)

PacTBOpeHue kak (pu3NKO-XUMHUYECKHI nporecc. PacTBopuMocTb. THITbI pacTBOPOB. DIIEKTPOIUTHIECKAS
muccoraius. OCHOBHBIE TIOJIOKEHUSI TEOPUHU DIIEKTPOIUTHUYECKON auccounanuu. VIoHHbIE ypaBHEHUS
peakiuii. Kucnotel: kmaccudukanus u cBoiictBa B cBere. OCHOBaHUA: KiacCU(UKALUA U CBOHCTBA B
ceere TOJl. Okcuner: knaccupukamus u cBoiictBa. Comu: kimaccuduraiys U cBoiictBa B cBete TO/I.
I'eneTnueckas CBsA3b MEXKY KJIACCAMU HEOPTraHUYECKUX BELIECTB.

KonTtponsnas padora Ne4 «PactBopenue. PactBopsl. CBOHCTBA pacTBOPOB AJIEKTPOIUTOBY
Knaccudukanus xumudeckux peakuuid. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. CBOHCTBA U3Y-
YEHHBIX KJIACCOB BEILECTB B CBETE OKUCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIIUN.



JdeMoHcTpanum.

8. HcneITanue BEECTB U MX PaCTBOPOB HA AIEKTPOIPOBOTHOCTE,

9. 3aBHCHMOCTB AJIEKTPONPOBOIHOCTH YKCYCHOW KHCIIOTHI OT KOHIIEHTpAIUH.
10. JIBMkeHHE OKpAIIEHHBIX HOHOB B AJIEKTPUUECKOM IIOJIE.

11. B3aumopeiicTBrE IIMHKA C CEpOid, COMsHOM KuciaoToi, xiaopuaom meau (II).
12. T'openne maruus.

13. B3aumopeiicTBHE XJIOPHOU U CEPOBOJOPOAHOMN BOBI.

JlabopaTopHbIe ONbITHI.

18. B3anmopeiicTBIE pacTBOPOB XJIOpHUIa HATPUS U HUTpaTa cepedpa.

19. [lonydyeHue HePaCTBOPUMOr O TUIPOKCHAA U B3aUMOJICHCTBUE €r0 C KUCIOTaMHU.
20. BzanMoaelcTBHE KHUCIOT C OCHOBAHUSIMH.

21. B3anMoelcTBHE KHCIOT C OKCHIAMU METaJIOB.

22. BzanMojercTBrE KUCIOT ¢ METAJIJIaMH.

23. B3anMojeicTBHE KUCIOT C COISIMHU.

24. B3anMoJelicTBHE IIeT0YEH ¢ KUCIOTaMHU.

25. B3anMojencTBHE 1eI0Yel ¢ OKCHAaMU HeMeTalaoB. B3aumoaelicTBre MIeIoUei ¢ CONSIMMU.
27. Ilony4yeHne 1 CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM.

28. B3anMojielicTBE OCHOBHBIX OKCHJIOB C KHCIIOTaAMH.

29. B3anMojieficTBHE OCHOBHBIX OKCHIOB C BOJIOM.

30. B3aumopeiicTBrEe KHCIOTHBIX OKCHIIOB CO IIEJIOYaMHM.

31. B3aumopelcTBHE KHCIOTHBIX OKCHIIOB C BOJOM.

32. B3aumopeicTBE coNei ¢ KHUCIIOTaMH.

33. B3aumozeiicTBuE coIei CO MeI0YaMHu.

34. B3aumMopaeicTBHE COJICH C COISIMMU.

35. BzauMopeiicTBHE pacTBOPOB CONEN C METAJIAMHU.

IIpenMeTHBIE pe3yabTaThI 00yYeHHSA

VYyamuiics T0mKeH ymems:

UCIIOJIb30BaTh MPU XapPAaKTEPHCTHKE MPEBPALICHHH BEIICCTB CICAYIONMX TOHSATHI:  «PacTBOpY,
«QNIEKTPOIUTHYCCKAS. TUCCOLMALIUSY, «IJICKTPOIUTBD,  «HEIIIEKTPOIUTBI», «CTEIEHb THCCOLIHALIUM,
«CHJIBHBIC DJICKTPOIIUTHI», «CIalOble JJIEKTPOIUTBD), «KaTHOHBI», «AHUOHBI), KUCIOTBD), «OCHOBAHHS»,
«COJNY», «HOHHBIC PEaKLUM», «HECONeOOPa3yIOIIe OKCUIBD), «COIe00pa3yIoIIue OKCUABD», «OCHOBHBIC
OKCHJIBD), «KHCJIOTHBIC OKCHBI», «CPEIHHE COIM», KKUCIBIC COJNN», «OCHOBHBIC COJM», «TCHETHYCCKUI
pSI», «OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIIMNY», «OKHCIUTENbY», «BOCCTAHOBHUTEIbY, OKHUCICHUEY,
«BOCCTQHOBJICHHE;

OIKCBHIBaTh PACTBOPCHHE KaK (DPU3MKO-XMMUYECKHH MPOLECC; HIUTIOCTPHPOBATH TPUMEPAMH OCHOBHBIC
TIOJIOXKEHUST TEOPUH DJIEKTPOIUTHYCCKON JUCCOLMAIIMI; TCHETUYECKYIO B3aHMOCBSI3b MEKIY BEIICCTBAMH
(TIpocToe BEIIECTBO — OKCUJ — THAPOKCH]] — COJIb);

XapaKTepH30BaTh OOIINE XUMHUYECKUE CBOMCTBA KUCIOTHBIX [l OCHOBHBIX OKCHIIOB, KUCIIOT, OCHOBaHHH U
coleil C TO3MUUH TEOPUM DICKTPOIMTUYECKOH IUCCOLMANNM; CYIIHOCTh  3JICKTPOIUTUYCCKOM
JMCCOLMAIIMM BEIIECTB C KOBAJICHTHOM TMONSAPHOW M WOHHOW XUMHYECKOH CBSI3bIO; CYIIHOCTh
OKHCITMTEIIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHIA;

NPUBOANUTH TPHMEPHl PEAKIHM, MOATBEPIKAAIONINX XHMHUYECKHE CBOIMCTBA KHUCIOTHBIX M OCHOBHBIX
OKCHJIOB, KHCIIOT, OCHOBAaHUI H COJEH; CYIIECTBOBAHHE B3aWMOCBSI3H MEKAY OCHOBHBIMH KllacCaMu
HEOPraHMYECKUX BEUICCTB;

KIacCH(DUIIMPOBATh XUMUYECKHE PEAKLIUH 110 «U3MCHEHHIO CTEIICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yrOLINX
pearupymolre BeecTBay;

COCTaBJISATh YPaBHEHHS JICKTPOIUTHUCCKOH JAMCCOIMAIIMN KHCIIO T, OCHOBAHUI M COJICH; MOJCKYISIPHBIC,
MOJHBIE M COKPALICHHBIC HWOHHBIC YpPaBHEHHs pEaKIUid C YyJ4acTHEM OJICKTPOJIHMTOB; YypPaBHEHHS
OKHCIIMTEIIHO-BOCCTAHOBUTEIBHBIX PEAKIUH, WCIONb3ys METOA D3JCKTPOHHOrO OajaHca; ypaBHEHUS
pEaKIHii, COOTBETCTBYIOIIUX MOCIEIOBATEILHOCTH («LEMOYKe)) MPEBPAICHNII HEOPraHMYECKIX BEIIECTB
Pa3INYHBIX KJIACCOB;

ONpENeNsITh OKUCIHTEIb W BOCCTAHOBUTENIb, OKHCICHHE U BOCCTAHOBJICHHE B OKHCIHTEIBHO-
BOCCTAHOBHUTEIILHBIX PEAKIUAX;

yCTaHaBJIMBAaTh MIPHYMHHO-CIICAICTBEHHBIC CBS3H: KIIACC BEIIECTBA — XUMUYECKHE CBOWICTBA BEIIECTBA;
HaONIOJATh M OMHUCHIBATH PEAKLIUH MEXKIY JIICKTPOIUTAMU C MOMOIIBIO €CTECTBEHHOTO (PYCCKOro WU
POZIHOTO) S3bIKA U S3bIKA XHMUHY;

NPOBOJHTH OINBITHI, MOATBEP)KAAIOIINE XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
BCIIECTB.



MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiicss TomKeH ymems:

e  fiejaTh IOMETKH, BBINMKUCKH, IUTUPOBAHUE TEKCTA;

®  COCTaBIATbH JOKIIAJ;

®  COCTaBIISITH HA OCHOBE TEeKCTa TpauKy, B TOM ducie ¢ mpuMeHeHueM cpeacts UKT;

e BJAJETh TAaKUM BHUIOM H3IIOKEHHUS TEKCTa, KAK PACCYXKICHHE, HCIOIb30BAaTh TAKOW BHUJA MBICICHHOIO
(MmealbHOTO) MOJENIMPOBAHUS, KaK 3HAKOBOC MOJCIMpPOBAaHUE (HA TIpUMEpPEe YpaBHEHWM peaKiui
JIICCOIIMAIINH, UOHHBIX YPaBHCHUN PEeaKIvii, PeaKIIUi OKACICHUS-BOCCTAHOBIICHNS );

®  pa3iauyYaTh KOMIIOHEHTHI JJOKA3aTelbhCTBA (TE3UC, APTYMEHTHI U (DOpMY JT0Ka3aTeIbCTBA);

®  OCYILECTBIATH MPSAMOE UHAYKTUBHOE J0Ka3aTEIbCTRO.

Tema 7. IlpakTukym 2. CBoiicTBa pacTBOpoB 3JieKTpouToB (14)
4. Pemenne 3KCIiepUMEHTAJIbHBIX 3a/1a4.
IIpenMeTHBIE pe3yabTaThI 00yUeHHSA
VYyamuiics TOIKEH yMems.:
e o0OpamaTtbcsa ¢ JabOpaTOPHBIM O0OpYJOBaHWEM W HarpeBaTeIbHBIMH IMPUOOpPaMHU B COOTBETCTBHH C
MpaBUIaMU TEXHUKN 0€30MacHOCTH;
e BBINONHATH MPOCTEHIIME MpHEMbl OOpalleHus] ¢ JabopaTOpHBIM OOOPYAOBaHHEM: JIAOOPATOPHBIM
LITATHBOM, CITUPTOBKOA;
e HabnromaTh 32 CBOMCTBAMHU BEUIECTB M SABJICHUSMH, IPOUCXOISIIINMH C BEIIECTBAMU;
® ONHUCHIBATh XUMHYECKHH DKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA H
S3BIKA XUMHUH;
e J1enaTh BRIBOIBI IO PE3yJbTaTaM MPOBEACHHOIO SKCIIEPUMEHTA.
MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiicss TomKeH ymems:
e ONpeAesITb, UCXOAs M3 y4eOHOH 3amay, HEOOXOIMMOCTh HEMOCPEACTBEHHOTO HIIM OIOCPEAOBAaHHOTO
HAOIIOIEHMS;
®  CaMOCTOATENHHO (YOPMHUPOBATH MPOTPAMMY SKCIIEPUMEHTA.
Peseps (B3T 1 4ac B ¢BSI3M C IPOJAJICHHEM OCEHHMX KAHMKY.JI)

9 KJIACC
(2 4 B HezmeN110)

Beengenne. O0mas xapakTepucTHKA XHMHUYECKHX 3JIeMEHTOB U XUMHYecKUX peaknnid. Ilepuognyecknii
3akoH u Ilepuoauyeckas cucrema xumuueckux 3jemeHToB JI. M. Menaeseesa (10 1)

XapakTepucTHKa XMMUYECKOTO 3JIEMEHTAa HA OCHOBAHUM €ro noJiokeHus B Ilepuoguueckon cucreme /.
N. MenneneeBa. AMdoTepHble OKCUIBI U THAPOKCUIBI . [lepuoanueckuii 3akoH u [lepuoamueckas cucre-
Ma J[. 1. MeHzeneeBa B ¢BeTE Y4EHUS O CTPOCHUU aTOMA. XMMUYECKas OpraHu3anys ;KUBON U HEKUBOU
npupoabl. Knaccudukaiuss XUMHUYECKUX PEaKIUil M0 pa3IMyHbIM OCHOBaHUSAM. [loHATHE O CKOpOCTH
XUMUYecKoM peakiuu. Karanuzatopsl

KonrponpHas Nel «Bmegenme. OOmmias XapakTEpUCTUKA XUMHUYECKHX JJIEMEHTOB M XUMHUYECKHX
peakuumii. [lepuonnueckuii 3axkoH u Ilepuoguueckas cucrema xumudeckux iemeHtos . M. Mengene-
€Ba»
JdeMoHcTpanum.

1. Pazmuunbie popmel Tabmuusl [. V. Menaeneesa.
Mopenu aTOMOB 31€MEHTOB 1—3-10 MepruoioB.
Monenb cTpoeHHs 3eMHOTO mmapa (IOMepevHbIi pa3pes).

3aBUCHMOCTb CKOPOCTH XUMHYECKON PEaKIUH OT PHPOJIBI PEarupyIOIInNX BEIIECTB.
3aBUCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT KOHIICHTPALIUU PEarnpyrOLIX BEIIECTB.
3aBUCHMOCTh CKOPOCTH XHMHYECKOH pPEaKIHH OT IUIOMAIN CONPUKOCHOBCHHUS PEarHpYIONIMX BEIIECTB
(«KUTISAIHNA CTIORY).
3aBUCHMOCTb CKOPOCTH XHMHUYECKOH PEAKIIMU OT TEMIIEPATyPhl pEarupyrOLIUX BEIIECTB.
['oMoOreHHbIN U TeTepOreHHbIN KaTaau3bl.
. depMeHTAaTUBHBIN KaTaau3.
0. HNurunbuposanue.

SAINANE ol el N

= 0 %0 N



JlabopaTopHblie ONBITHI.

1. Tlony4yenue rupoOKCUIa IMHKA U UCCIEIOBAHUE €TI0 CBOMCTB.

2. MonenupoBanue noctpoenus [lepuonnueckoit cuctemsl xumuueckux snemenTos [. Y. Menneneena.

3. 3amenieHue xKene3oM Meu B pacTBope cyibdara menu (11).

4. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOM pEaKIUU OT MPUPOABI PEArupylolIMX BEIIECTB Ha IMpUMeEpe
B3aUMOJICHCTBUS KHCJIOT C METaJJIAMHU.

5. 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOM peakuMH OT KOHIICHTpAllUU pEearupyrolldx BEIIECTB Ha MpUMEpPE
B3aMMOJICHCTBHUSI LINHKA C COSTHOM KUCJIOTOU Pa3IUYHON KOHICHTPALIUH.

6. 3aBUCHMOCTb CKOPOCTH XUMUYECKOM peaKIuu OT IJIOMIAAd COMPUKOCHOBEHUS PEarupyIouX BEIECTB.

7. MoaenupoBaHUe «KUTISILETO CIOSD.

8. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaKIHH OT TEMIepaTypbl pEarupyloliuX BEIIECTB Ha TMpUMEpe
B3aumMojericTBus okcuaa menu (II) ¢ pactBopoM cepHOI KUCIIOTHI pa3IUYHON TEMITEpaTypHI.

9. PaznoxkeHre nepokcuaa BOJOPoAa ¢ MOMOIIbI0 okcuaa Maprania (IV) u katanassl.

10. OOHapyxeHue KaTalla3bl B HEKOTOPBIX MMUIIEBBIX MPOAYKTaX.

11. arubupoBanne B3auMOJISHCTBHS KUCIIOT C METAJIAMU YPOTPOITHHOM.

IIpenMeTHBIE pe3yabTaThI 00yUeHHSA

VYyamuiicss TomKeH ymems:

WCIIONb30BaTh MPHU XaPAKTEPUCTUKE MPEBPAIICHUN BEIISCTB MOHATUS: «XUMHUYCCKAsT PEaKIHs», «PECaKIIHH
COCIMHEHUS», «PeaKIuu

pPa3IOXKEHHUS»,  «pEAKIUU  OOMEHa»,  «peaKkIMH  3aMCIICHHS»,  «PEAKIUU  HEHUTpanu3arumy,
«OK30TEPMUYECKUE PEAKIUN», «IHIOTCPMHUYCCKHE PEAKIMI», «O0paTUMBIC pPEaKIUn», «HEOOpaTUMBIC
PEaKINN», «OKUCIHTEIBHO-BOCCTAHOBUTEIILHEIC PEAKIUN», «TOMOTEHHBIC DPEaKIMM», «TeTepPOrcHHEIS
PEAKIUNY, «KAaTATUTHYCCKUE PEAKIIUN», «HEKATATUTHUCCKUE PEaKIUN», «TEeTUIOBON 3(pdeKT XuMUIecKoi
PEAKITUNY, «CKOPOCTh XUMUYECKOH PEAKITUNY, «KaTaTH3aTOPy;

XapaKTepH30BaTh XMUMHYECKHE DJIEMEHThI 1—3-T0 TepuoNoB Mo WX MoiokeHuto B Ilepmomuueckoit
cucreMe xumudeckux aeMeHToB J[. M. MeHaeneeBa: XUMUYECKUI 3HAK, MOPSIKOBBIA HOMEp, MEPUO,
rpymia, MOArpyIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOCHUE aTtoMma (3apsj siipa, YMCIO MPOTOHOB H
HEHUTPOHOB B sjpe, OOIee YUCIO 3JIEKTPOHOB, PACIPENCICHUE 3JIEKTPOHOB IO 3JICKTPOHHBIM CIOSM,
MPOCTOE BEIIECTBO, (pOpMyIa, Ha3BaHWE M THIT BBICIIETO OKCHUJA M THAPOKCHIIA, JICTYYEro BOJOPOTHOTO
COeIMHEHUS (1711 HEMETAJLIOB);

XapaKTepu30BaTh O0IINE XUMUYCCKHIE CBOMCTBA aM(DOTEPHBIX OKCHIOB U TUPOKCHJIOB;

MPUBOJIUTH MPUMEPHl PEAKIUH, IONTBEPKAAOINX XHUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB W
THJIPOKCHJIOB;

JIABATh XapaKTEPUCTHKY XUMHUYECKUX PEaKIHMi 10 YHCIYy M COCTaBy HMCXOJHBIX BEIIECTB U IPOIYKTOB
peakiuy; TerioBoMy 3G (eKTy; HanpaBICHHIO MPOTCKAHUS PEaKIMK, M3MCHECHUIO CTCIEHEH OKHMCIICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HUCXO/HBIX BEIIECTB; YYACTHIO KaTaIn3aTopa;

OOBSICHATH M TPUBOIUTH MPHUMEPHl BIHUSHUS HEKOTOPBIX (PAKTOPOB (MPHpONAa pearupyrolux BEIIECTB,
KOHIIGHTpAIMs BEIISCTB, JIaBJICHUE, TEMIIepaTypa, KaTallM3aTop, ITOBEPXHOCTh COIMPHKOCHOBCHHUS
pearupyronmx BEIeCTB) Ha CKOPOCTh XUMUYECKUX PEAKITHI;

HaOJIIOJIATh U OMKCHIBATh YPAaBHEHUS PEAKIM MEXITY BEIIECTBAME C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJTH POJTHOT'O) SI3bIKA M SI3bIKA XHUMUU;

MPOBOJIUTE OIBITHI, MOATBEPKIAIONINE XUMHUYECKAE CBOMCTBA aM(OTEPHBIX OKCHIIOB M THUIPOKCHJIOB;
3aBUCHMOCTb CKOPOCTH XUMHUYECKOHN pEeaKlUU OT Pa3inyHbIX (haKTopoB (IIPHUPOJa pEarupyrOIUX BEIIeCTB,
KOHIIGHTpAIMs BEIISCTB, JaBJICHUE, TEMIIepaTypa, KaTalM3aTop, ITOBEPXHOCTh COIMPHKOCHOBCHHUS
pearupyronmx BEmecTB).

MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiicss TomKeH ymems:

OonpeAcIiATh L CIb yqe6H0171 ACATCIIBHOCTH C IMOMOMIBIO YYHUTCIIA U CaMOCTOATCIBbHO, UCKATh CPCACTBA €€
OCYyHICCTBJICHM, pa60Ta$[ 110 IJ1aHy, CBCPAThH CBOU Z[eflCTBHH C [CJIBIO U ITpHU HCO6XOZ[I/IMOCTI/I HUCHPaBJIATH
OIIIOKH C MOMOMIBIO YUYUTCIIAA U CAMOCTOATCIIbHO, COCTABJIATh aHHOTALIUIO TCKCTA,

co3gaBaTb MOJACIN C BBIACICHUCM CYHICCTBCHHBIX XapaKTCPUCTUK o0BeKkTa u npeacCTaBJICHUEM UX B
HpOCTpaHCTBeHHO—Fpa(l)I/I‘-IeCKOf/’I HIIM 3HAaKOBO-CHMBOJIMYSCKOHN (bopMe;

OnpeAciATh BUABI KJ'IaCCI/I(l)I/IKaLII/II/I (CCTCCTBCHHYIO n I/ICKYCCTBCHHYIO);

OCYHICCTBJIATH MPAMOC JCAYKTUBHOC JOKA3aTCIbCTBO.

Tema 1. Metanasbl (14 4)
Bek mennbIit, OpOH30BEIH, kene3HbIi. [lonoxkenne snemMeHToB- MetauioB B [lepuoaudeckoii cucreme /1.
N. MenneneeBa U OCOOEHHOCTH CTPOCHHS UX aTOMOB. Dusmueckue cBoiicTBa MeTawioB. CIUTaBbl.



XuMudeckue CBOHCTBa MeTauioB. Metayutel B mpupojge. Obuiie crocoOsl ux noiydenus. [lonsrtue o
KOPPO3HUH METAJJIOB

Oo6mas xapakrtepuctuka 31eMeHTOB [A rpynmel. CoenuHeHUs MIENOYHBIX MerawioB. lllemounose-
MenbHble MeTaubl. COENMHEHHUS ILEJTOYHO3EMENBHBIX METAIOB. AJIIOMUHMM M €ro COEIMHEHUS.
Kene3o u ero coequHeHMs.

KonTtponsHas padotaNe2«MeTamibi»

JdemoHcTpaumu.

11. O0Opa3ubl METOYHBIX U IIEIOYHO3EMETbHBIX METAJLIOB.
12. OOpa3upbl CrIaBoB.

13. B3aumopeicTBie HATPUS, TUTHUS U KAJIbLHS C BOJOH.
14. B3aumopaeicTBUE HATPUS U MArHUS C KACIOPOJOM.

15. B3auMozeicTBHE METAIIIOB ¢ HEMETAJIJIaMH.

16. Tlomyuenue ruapoxcuos xenesa (IT) u (I1I).

JlabopaTopHbIie ONBITHI.

B3aunmopelicTBue pacTBOPOB KHUCIIOT U COJEN C METaJUIaMU.
O3HakoOMJICHHE C pylaMU XKeJe3a.

OxpaluuBaHKe TIAMEHU COJISIMH ILEIOYHBIX METAJIJIOB.
B3anmonelicTBue kanbuys ¢ BOJOH.

[Tonmy4yenne rupokcra Kanblys U UCCIEI0BaHHE €r0 CBONCTB.
[Nonmy4yenne rupokcua altOMUHUS M HCCIIEOBAHUE ETO CBOMCTB.
B3aumopeiicTBue xenes3a ¢ COITHON KUCIOTOM.

[Monyuenne runpokcunos xenesa (II) u (III) u u3ydenne ux cBOHCTB.
IIpenMeTHBIE pe3yabTaThI 00yUeHHSA

VYyamuiics T0mmKeH ymems:

12.
13.
14.
15.
16.
17.
18.
19.

KCIIONIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB U UX COCAMHEHUM MOHSATHUSA: «METAIIIbDY, «PsSiJ aKTUBHOCTH
METAJIOBY», «ILUEIOYHBIC METAIIbDY, «IIEIOYHO3EMENbHBIE METaUIbl», HCIOIb30BaTh HMX IMpPU Xa-
PaKTEpUCTUKE METAJIIOB;

JIaBATh XapaKTEPUCTHUKY XUMUYECKHX D3JIEMCHTOB-METAUIOB (IIEJIOYHBIX METAJUIOB, MAarHUs, KalbIIHs,
ATIOMUHHS, JKelle3a) MO WX MoliokeHuto B [lepmonmmueckoit cucreme xummdeckmx siemeHtoB J[. U.
MenneneeBa (XMMHUYSCKUI 3HAK, TOPSIKOBBIM HOMEp, IEPHOJ, Tpylma, MOATPYIIa, OTHOCHTCIbHAS
aTOMHasi Macca, CTpOCHHE aTroMa (3apsii sapa, YUCIO MPOTOHOB M HEHTPOHOB B sjpe, OOIIEE YUCIO
ANIEKTPOHOB, PACIpEACICHUE JJIEKTPOHOB IO D3JIEKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, (opMyIa,
Ha3BaHHE U TUII BHICIIIETO OKCHJIA U TUPOKCHIA);

Ha3bIBATh COSMUHCHHS METAIIJIOB U COCTABJIATh UX (POPMYJIBI 10 HAa3BaHUIO;

XapaKTepu30BaTh CTPOCHUE, 00IMe PU3NISCKUE U XUMUIECKHUE CBOWCTBA MPOCTHIX BEIICCTB-METAIIIOB;
OOBSICHATH 3aBHCHMOCTb CBOWCTB (WUIM TPEACKA3bIBaTh CBOMCTBA) XMMHUYECKHX 3JIEMEHTOB-METAJUIOB
(pamuyc, METaJUIMYECKUE CBOMCTBA JIEMEHTOB, OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC CBONCTBA 3JIECMEHTOB)
U 00pa3yeMbIX HUMH COCIUHCHHI (KHUCIOTHO-OCHOBHBIE CBOWMCTBAa BBHICIINX OKCHIOB U THAPOKCHIIOB,
OKHCITUTEIILHO-BOCCTAHOBUTEIBHBIC CBOMCTBA) OT ToJoXeHus B [leproanyeckoll CHCTEME XMMHUYECKHX
snemenToB 1. . Menpeneena;

OIKCHIBATh OOIME XUMUYECKHAE CBOHCTBA METAIIOB C MTOMOIIBIO €CTECTBEHHOT'0 (PYCCKOTIO HITH POIHOTO)
SI3BIKA M S3BbIKA XUMHUHU,

COCTaBIJISITh MOJICKYJISIPDHBIC YPABHEHMS PEAKLUMU, XapaKTePU3YIOIIUX XUMUYECKHE CBOMCTBAa METAJIOB U
UX COCOMHEHHH,  TaKkKe 3JICKTPOHHBIC YpPaBHEHHUS IPOLECCOB OKHUCIECHUS-BOCCTAHOBJICHUS; YpaBHEHUS
BICKTPOIUTUYECKON TUCCOLMAIINK; MOJICKYIIAPHBIC, MOTHBIC U COKPAIllCHHBIE HOHHBIC YPaBHEHUS PEaKIUN
C YYaCTHEM DJIEKTPOJIUTOB;

YCTaHABIMBATh MPUYUHHO-CICIACTBEHHBIC CBSI3U MEXKAY CTPOCHHUEM aTOMa, XUMHUYECKOW CBS3bIO, TUIIOM
KPUCTAIUTMYECKOW PEIICTKH METAJUIOB M WX COCAMHCHUN, WX OOMMMH (PU3NYCCKUMU M XUMUYCCKHMH
CBOMCTBaMHU;

ONUCHIBATh XUMHYCCKHEC CBOMCTBA IICIOYHBIX M IICIOYHO3EMEIBHBIX METAIIOB, a TAaKXKE AIIOMHUHUS U
xKele3a U UX COCAMHEHUH C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIA POAHOTO) S3bIKA U A3bIKA XUMUU;
BBITIONHATH, HAONIOJaTh W ONHCHIBATHP XUMHUYECKHI 3KCIEPUMEHT IO PACIIO3HABAHUIO BaXKHEUIIIHX
KaTHOHOB METAJLIOB, TUJIPOKCU]T - HOHOB;

AKCIIEPUMEHTAIBHO HCCIENOBATh CBOMCTBA METANIOB M MX COCOUHEHUM, peliaTh 3KCIEPUMEHTAIbHBIC
3aJ]a4M o TeMe «MeTallIb»;

OIMCHIBATh XMMHUYECKHIA DKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOrO (PYCCKOTO WM POJHOIO) s3bIKA H
SI3bIKA XUMHUHU,



® TPOBOAUTH PACUEThl MO XMMUYECKUM (HOpMyinaM M ypaBHEHHUSIM pPEaKLHi, MPOTEKAIOINX C Y4acTHEM
METAJJIOB U UX COEAMHEHUH.
MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiics TOIKEH yMems.:
e paboTaTh MO COCTAaBJICHHOMY IUIaHY, WCHONB3Ysl Hapsay C OCHOBHBIMH M JONOJHUTEIbHBIE CPENCTBA
(cripaBoOuHYIO THTEpPATYPY, CIOKHBIE TpuOopsl, cpeacrea UKT);
® C MOMOIIBIO YYUTENs OTOMpATh sl pelieHus] YYeOHBIX 3a/ady HEOOXOAMMBIE CIIOBApH, SHIMKIONEIUH,
CIPaBOYHHKH, DJIEKTPOHHBIE AUCKH;
® COMNOCTaBIATH M OTOMpaTh WHGOPMALUIO, MONYYEHHYIO U3 pa3IMYHBIX HCTOYHUKOB (CiOBapw,
SHIMKIIONIEINH, CIPaBOYHHKH, JICKTPOHHBIE TUCKH, ceTh MIHTepHeT);
® TPEACTaBIATH MHPOPMALMIO B BUJIC TAOJHI], CXEM, OIIOPHOI'O KOHCIIEKTa, B TOM YHCJE C MPUMEHEHUEM
cpenctBs UKT;
e 0(hOpMIIATH CBOM MBICIH B YCTHOH M MUCHMEHHOH PEYH C YUETOM CBOHMX y4EOHBIX M KU3HEHHBIX PEUEBBIX
CHUTYyaliii, B TOM 4Hciie ¢ mpuMeHeHneM cpencts UKT;
®  COCTaBJIATH PELEH3MIO Ha TEKCT; OCYLIECTBIIATD JOKA3aTeNbCTBO OT MPOTUBHOIO.
Tema 2. Ilpaktukym 1. CBoiicTBa METAJLII0B H UX coeuHeHn# (2 1)
1. Penrenne skcriepuMeEHTaNbHBIX 33/1a4 Ha pacliO3HaBaHUE U MOJIyYEHUE COSINHEHUI METaIOB.
IIpenMeTHBIE pe3yabTaThI 00yYeHHSA
VYyamuiics TOIKEH ymems.:
e o0Opamatbca ¢ JabOpaTOPHBIM O0OpYJOBaHWEM W HarpeBaTeIbHBIMH MPUOOpPaMH B COOTBETCTBHH C
MpaBUIIaMU TEXHUKU 0€30M1aCHOCTH;
e HabaromaTh 32 CBOMCTBAMU METAJUIOB M X COSIMHEHNUHN U SBICHUSMH, TPOUCXOASAIINMHU C HUMH;
® ONUCHIBATh XMMHYECKUH IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEH- . HOrO (PYCCKOTO WM POAHOTO) SI3bIKA H
S3BIKA XUMHUH;
e  JenaTh BBIBOABI 10 PE3yJIbTaTaM MPOBEIEHHOIO HKCIIEPUMEHTA.
MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiicss TomKeH ymems:
e OmpenensATb, HCXOAd W3 Y4eOHOM 3amaud, HEOOXOIUMOCTh WCIOJB30BAHUS HAONIONCHUS WU
JKCIIEpUMEHTA.

Tema 3. Hemeramani (25 4)
OOmass xapakrepucTuka HeMmerauioB. OOmuMe XUMHUYECKHE CBOWCTBa HeMeTalsioB. Hemeramisl B
pHUpoJie U cocoObl X nonydeHus. Bomopoa. Boma. Tanorensl. CoenuHeHus ranoreHoB. Kuciopos.
Cepa, ee ¢puznueckue u xumuueckue cBorictBa. CoemuHenwus cepbl. CepHas KUCIIOTa KaK AIIEKTPOJIUT U
ee conmu. CepHasi KHCIIOTa Kak OKHCIUTENb. [loydeHre u mpuMeHEeHHUEe CepHOM KHUCIOTHL. A30T M €ro
cBOMCTB. AMMHMak U ero cBoiictBa. Conu ammoHus. Okcuipl a30Ta. A30THAsl KUCIOTa KakK 3JIEKTPOJIUT,
ee mpUMEHeHHe. A30THas KHCIIOTa Kak OKHCIUTeNb, ee nonydeHue. Docdop. Coenunenus docdopa.
[Tonstue o ¢pochopHBIX ynoOpeHusx. Yriaepoa
Oxcuapl yriepoja. YrojbpHas KUCIOTa U ee conu. JKEeCTKOCTh BOABI U CIIOCOOBI €€ YCTPaHCHHS.
Kpemuuii. Coenunenust kpeMHus. CuiaMkaTHasi IPOMBIIUIEHHOCTbD.
KonTtponsHas padora Ne3 «Hemerammsny
JdeMoHcTpanum.

17. O0Opa3ibl rajJoreHoB — MPOCTHIX BEIIECTB.

18. B3anmopelicTBUE raloreHoB ¢ HaTPUEM, C ATFOMUHHUEM.

19. BriTecHenue xja0poM OpoMa uiu iiofa U3 pacTBOPOB UX CONEH.

20. B3aumogpelicTBre ceprl ¢ METaUIaMU, BOJOPOJIOM U KHCIIOPOIOM.

21. B3aumogelicTBrEe KOHIIEHTPUPOBAHHON a30THONW KHMCIIOTHI C MEJIBIO.

22. TloryolieHue yrieMm pacTBOPEHHBIX BEIIECTB MM T'a30B.

23. BoccraHoBieHHE MeU U3 €€ OKCUAA YTIIEM.

24. OOpa3ubl MPUPOAHBIX COSAMHEHHH XJIopa, cepbl, pocdopa, yriaepoaa, KpeMHHUSL.

25. OOpa3upl BaXXHEHIINX I HAPOAHOTO XO35HCTBA Cynb(aToB, HUTPATOB, KapOOHATOB, hochaToB.

26. O0Opa3ibl CTeKIa, KepaMUKH, IIEMEHTA.
JlabopaTopHbIie ONBITHI.

20. [Tony4yeHue u pacro3HaBaHHE BOIOPO/A.

21. HccnenoBanue mMOBEPXHOCTHOI'O HATSKCHUS BOABI.

22. PacTBOopeHue nepMaHraHaTa Kaiusl WM MEIHOTO Kyrmopoca B BOJE.

23. 'mppaTtauus ob6e3BokeHHOro cynbgata meau (II).



24. VI3roToBieHNE TUIICOBOTO OTTIEYaTKa.

25. O3HaKOMJICHHE C KOJUIEKLUEH OBITOBBIX (PHIIBTPOB.

26. O3HaKOMIIEHHE C COCTABOM MUHEPAIbHON BOBI.

277 KauecTBeHHas peaklMsl Ha rajJoreHu-NOHBHI.

28. [lony4eHure u pacrio3HaBaHHE KUCIOPO/aA.

29. 'openue cepbl Ha BO3AYXE U B KHCIOPOJE.

30. CoiicTBa pa30aBJIeHHOW CEPHON KHCIIOTHI.

31. M3y4yeHue cBONCTB aMMHaKa.

32. PacniozHaBaHue coieil aMMOHUS.

33. CBoiicTBa pa30aBIeHHON a30THOW KHCIIOTHI.

34. BzauMopeiicTBre KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO.
35. T'openue docdopa Ha BO3AyXE U B KUCIOPOJIC.

36. PacnioznaBanue ¢ocdartos.

37. T'openue yriast B KUCIOPOJE.

38. [lonydeHue yroibHOU KUCIOTH U U3YUCHHE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B THAPOKApOOHATHI.

40. PaznoxeHnue rupokapOOHaTa HATPHSL

41. ITony4ueHre KpeMHEBOI KUCIIOTHI M H3Y4YEHUE €€ CBOICTB.
IIpenMeTHBIE pe3yabTaThI 00yYeHHSA

VYyamuiics 10mKeH ymems:

WCIIONB30BaTh TPU XapPaKTEPUCTHKE METAUIOB M WX COCAMHECHUH TMOHSTUS: «HEMETAILUIBD», «TaJOreHBD),
«aJUIOTPOITHBIC BUJJIOM3MCHEHHUS», (OKECTKOCTh BOJIBI», «BpEMEHHAs >KECTKOCTb BOBI», «IIOCTOSHHAS
’KECTKOCTh BOJBD», «00IIas JKeCTKOCTh BOIBIY;

JIABATh XapaKTEPUCTUKY XUMUYECKHX 3JIEMEHTOB-HEMETAIOB (BOIOpPOMA, TAIOTCHOB, KUCIIOPONA, CEPHI,
azora, (ocdopa, yriepoga, KpeMmMHHs) N0 UX ToOJOXeHHIO B [leproamueckoll CHUCTEME XUMHUYECKHX
anemenToB J[. M. MeHneneeBa (XMMHYECKUI 3HAK, TOPSAKOBBIA HOMEp, MEPUOJ, Tpylma, MOATPYyIIa,
OTHOCHTENIbHASI aTOMHas Macca, CTPOCHHE aToMa (3apsj sjapa, YWCiIO IIPOTOHOB UM HEHUTPOHOB B sIIpe,
00IIIee YMCIIO AJIICKTPOHOB, PACHPEACICHHUE 3JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
(hopMyra, Ha3BaHHWE W THUI BBICIIETO OKCHIA U TUAPOKCHIA, (popMylia M XapaKTep JIETy4ero BOJOPOHOIO
COEIMHEHU);

Ha3bIBATh COCIUHCHISI HEMETAIJIOB U COCTABIISITh UX (POPMYIIBI 110 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IME PU3NICCKAE U XUMUISCKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB;
OOBSICHATH 3aBUCUMOCTh CBOWMCTB (MM TPEACKA3bIBaTh CBONCTBA) XMMHUYECKUX JIJIEMEHTOB-HEMETAJIOB
(pamuyc, HEMETaUIMYeCKHE CBOWCTBA DJIEMEHTOB, OKHCIHTEIEHO-BOCCTAHOBUTEIBLHBIC CBOWCTBA
AJIEMEHTOB) M 00pa3yeMbIX HMH COCIUHEHHH (KHUCIOTHO-OCHOBHBIC CBOWMCTBA BBICIINX OKCHJIOB H
THIPOKCUJIOB, JIETYYHX BOJOPOIHBIX COCAMHECHUH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBLHBIC CBOHCTBA) OT
nonoxenus B [lepuogudeckoit cucreme xumuueckux 1eMeHToB /1. 1. Menneneena;

OIKCHIBATh OOIME XWMUYECKHE CBOWCTBA HEMETANJIOB C IOMOIIBIO ECTECTBEHHOTO (PYCCKOIO WU
POIHOIO) SI3bIKA U SI3bIKA XUMHUM;

COCTaBJIATh MOJICKYJISIPHBIC YPaBHEHUS PEAKIINH, XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA HEMETAIIIOB U
WX COCMUHCHHIA, a TaKKe DJICKTPOHHBIC YPAaBHEHUS MPOIIECCOB OKHUCICHHSI-BOCCTAHOBIICHUS; ypaBHEHUS
ANEKTPOTUTHYECKON JTUCCOIHAIINH;

MOJIEKYJISIPHBIE, TTOJIHBIC U COKPAIICHHBIC MOHHBIC YPaBHEHUS PEAKIIHIA C YIaCTHEM 3JICKTPOIUTOB;
YCTaHABIIMBATh MPUYHHHO-CIICJICTBEHHBIC CBS3M MEXIY CTPOCHHUEM aToMa, XUMHUYECKOW CBS3bIO, THUIIOM
KPUCTAIUTMYECKONW PEIICTKH HEMETAUIOB U WX COCOUHCHUN, X OONMMMH (U3UYECKUMH M XUMHUYECKHUMH
CBOMCTBaMHU;

OIMCHIBAaTh XMMHUYECKHE CBOWCTBA BOJOPOJA, TaJOreHOB, KHCIOPOJa, Cephl, a3ora, (ocdopa, rpadura,
anMasa, KPeMHUS U UX COSMUHEHHUH C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOT'0 MIIM POIHOTO) S3BIKA M S3bIKA
XUMMH;

OIKCHIBATh CIOCOOBI YCTPAHEHUS >KECTKOCTH BOJBI U BBHIMONHATH COOTBETCTBYIOIIUN MM XHMHUYECKHI
AKCIIEPUMEHT;

BBITIONHATH, HAOIIOIaTh W ONMUCHIBATH XMMUYCCKUN SKCIIEPUMEHT O PACIO3HABAHWIO MOHOB BOJOPOJA H
aMMOHUS, Cynb(dat-, kKapOoHAT-, CHIIHKAT-, PocdaT-, XJIIOpUI-, OpOMUI-, HOIWI-IOHOB;
AKCIIEPUMEHTAIEHO HCCIIE0BAaTh CBOWCTBA METAJUIOB M WX COCHUHEHHHA, PEIIaTh SKCIEPUMEHTAIBHEIC
3agauu o TeMe «HemeTrameny;

OIMCHIBATh XMMHYECKHIA DKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOrO (PYCCKOTO WM POJHOIO) s3bIKA
SI3BIKA XUMUU;

MPOBOJIUTh PACYEThl MO XUMUYECKHM (OpMyJiaM M ypaBHEHHSAM PEaKIIMi, MPOTEKAIIUX C Y4acTHEM



HEMETAJUIOB ¥ MX COSANHEHUM.
MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiicss TomKeH ymems:
® OpraHuW30BBIBATH Y4eOHOE B3aMMOJCHCTBHE B Tpymme (pachmpenerisiTh POJH, JIOTOBapUBATHCS IIPYT C
JPYTOM H T. 11.);
® IpeaBUICTH (IIPOTHO3UPOBATH) MOCIEACTBUS KOJISKTUBHBIX PEIICHUI;
® [IOHMMATh MIPUYUHBI CBOCTO HEYCIIEXa U HAXOJUTh CITOCOOBI BBIXO/A U3 3TOW CUTYaIlUH;
® B JHAJIOTe C YYHUTEIEM YYUTHCS BBIPAOATHIBATH KPUTEPUU OIECHKUA W ONPEACISITH CTENEHb YCHEITHOCTH
BBHITIOJIHEHUSI CBOEH paboThl M pabOTHl BCEX, MCXOAS M3 HMMEIOIINXCS KPUTEPHEB, COBEPIICHCTBOBATH
KPUTEPUH OLIEHKH M TOJIB30BAThCSI UMU B XOJ€ OLICHKU M CAMOOLIEHKH; OTCTauBaTh CBOIO TOUKY 3PCHUS,
apryMEHTHPYs €€; TOJATBEPKAATh apTyMEHTHI (PaKTaMu; KPUTHYHO OTHOCUTHCS K CBOEMY MHCHUIO;
® CHyIIaTh JPYTUX, MBITAThCS MPUHUMATH JIPYTYI0 TOYKY 3pEHHS, ObITh TOTOBBIM HW3MEHUTH CBOIO TOUKY
3peHMs;
®  COCTaBIATH pedpepaT Mo OnpeAeneHHoN GpopMme;
®  OCYIIECTBJIATh KOCBEHHOE Pa3AeiIUTEIbHOE 10Ka3aTENbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeqnHenuii HemerawioB (3 4)
1. Pemenne 3KkcriepuMeHTaNbHBIX 3a1a4 10 Teme «[loarpymnia ranoreHoB.
2. Pemenne sxcriepuMeHTaNbHBIX 33124 1o TeMe «[loarpynma kucnoponay.
3. [lonyuenwne, coOupaHue U pacrno3HaBaHUE ra3oB.
IIpenMeTHBIE pe3yabTaThI 00yYeHHSA
VYyamuiics TOIKEH ymems.:
e o0Opamartbca ¢ JabOpaTOPHBIM O0OpYJOBaHMEM W HarpeBaTeIbHBIMH MPUOOpPaMH B COOTBETCTBHH C
MpaBUIIaMU TEXHUKU 0€30M1aCHOCTH;
e HabaromaTh 32 CBOMCTBAMU HEMETAIJIOB U X COCMHEHUH U SIBICHUAMH, IPOUCXOASIIINMH C HUMU;
® ONUCHIBATh XUMHYECKHH DKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WM POJHOTO) SI3bIKA H
S3BIKA XUMHUH;
e J1enaTh BRIBOIBI IO PE3yJbTaTaM MPOBEACHHOIO SKCIIEPUMEHTA.
MetanpeaMeTHbIe pe3yabTaThl 00y4YeHUs
VYyamuiics TOIKEH ymems.
e OmpenensaTb, HCXOAd W3 Yy4eOHOM 3amaud, HEOOXOIUMOCTh HWCIOJIB30BAHUS HAONIONCHUS WIIH
9KCTIIEPUMEHTA.

Tema 5. O0OoOmenne 3HaAHMIi MO XHMHH 32 Kypc OCHOBHOH mmKoJbl. IloaroroBka Kk rocygapcrBeHHOMH
utorosoii arrecranuu (OII) (109)

ITepnoanueckuit 3axoH u [lepuonnueckas cucrema 1. 1. MenneneeBa B cBeTe TEOPUU CTPOEHHUS aTOMa
Buapl XMMUYECKMX CBSI3€M M THUIMBl KPUCTAUIMYECKUX PEIIETOK. B3auMOCBSA3b CTPOEHUS M CBOWCTB
BEILLECTB.

Knaccudukanus XuMHYECKUX pEaKIuil o pa3InyHbIM Mpu3HakaM. CKOPOCTh XUMHUECKUX PEaKIIU.
Jucconmanusi 3J€KTPOJUTOB B BOJHBIX pacTBopax. VoHHbIE ypaBHeHUs peakuuu. OKHUCIUTEIbHO-
BOCCTaHOBHUTEJbHBIC peakiuu. Kiaccupukanus u cBOWCTBa HEOPraHMYECKUX BEIIECTB. TPEHUHT-TECTH-
poBanue 1o Bapuantam I A npomuisIX JIET U 1EMOBEPCUH
JIn4HOCTHBIE pe3yJabTAThI 00y4eHHA
VYyammiics nomKeH:
3HAMb U NOHUMAMDb:

® OCHOBHBIC HCTOPHYECKHE COOBITHA, CBSI3AHHBIE C Pa3BUTHEM XMMHHU M OOILECTBA; AOCTIXKEHUS B 00JIACTH
XHMHH U KyJbTypHBIC TPAJULINH (B YACTHOCTH, HAyYHbIC TPAIUIINN) CBOCH CTPaHbI;

e  OOIIEMHUPOBBIC TOCTHKECHUS B O0JIACTH XMMUH, OCHOBHBIC MIPHHIIMITBI M MPAaBUJIa OTHOILIEHUS K TIPUPOC;
OCHOBBI 3/I0pPOBOr0 00pa3a XHU3HU U 3A0POBbeCOEPEraronIix TEXHOIOTHIA;

e  [paBHJIa NTOBEJICHUS B YPE3BBIYANHBIX CUTYALMSIX, CBSI3aHHBIX C BO3JCHCTBUEM Pa3IMYHbIX BEIECTB;

e OCHOBHBIC IpaBa W OOS3aHHOCTH TpaKAaHMHA (B TOM YHCIE YYaIlIerocs), CBA3aHHBIC C JUYHOCTHBIM,
npoecCHOHANBHBIM W KH3HEHHBIM CaMOONPEACICHHEM; COLHAIbHYI0 3HAaYHUMOCTh U COACp)KaHHE
npodeccHii, CBI3aHHBIX C XHMHECH;

UCNbIMbIEAMb.

® YYBCTBO I'OPAOCTHU 32 POCCHUICKYIO XUMHUECKYIO HAYKy U YBa)KEHUE K UCTOPUH €€ Pa3BUTHSI,;

®  YBaXCHUE W NMPHHATHE JOCTIKCHUH XUMUH B MUPE;

e T1000BB K IPHUPO/IE;



YBOKEHHE K OKPYXAIOIINM (y4YallUMCS, YYUTEISIM, POAUTENSIM M JAp.) — YMETh CIyIIaThb M CIBIIIATH
napTHepa, IpU3HAaBaTh MIPABO KAXIOr0 HAa COOCTBEHHOE MHEHHUE, IPUHUMATh PELICHHS C YIETOM ITO3ULIHHA
BCEX YYaCTHUKOB; YyBCTBO IIPEKPACHOIO U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIIECTB
W UX MpeBpalleHN;

CaMOYyBa)XCHUE U IMOLIMOHAJIBHO-TIOJIOKUTEFHOE OTHOILIGHHE K cele;

npusHaeams.

LEHHOCTH 3A0POBbs (CBOETO M APYTHX JIIOJCH);
HEOOXOMMOCTh CAMOBBIPAXECHUS, CAMOPEATH3alnH, COUAILHOTO IPU3HAHNUS;

0CO3Haeansb.

TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIBHBIM IOCTYIIKAM M JCHCTBHUSM, OTBETCTBEHHOCThH 33 MX
pe3yabTaThI;

TOTOBHOCTh (MJIM HETOTOBHOCTB) OTKPHITO BBIPaXaTh M OTCTaMBaTh CBOIO IO3UIUI0 M KPUTHYHO
OTHOCHTBCS K CBOMM IOCTYTIKaM;

npoAeIsims.

HKOJIOTHYECKOE CO3HAHHE; N00pOKeNaTedbHOCTh, JOBEpHE M BHUMATEIBHOCTh K JIIOISM, TOTOBHOCTH K
COTPYIHHYECTBY M ApyxO0e, OKazaHUIO MOMOLIH TeM, KTO B HEH Hy)KIaeTcs;

0000IIEHHBI, YCTOWYMBBIE ¥  HW30UpaTEeNbHBI  TMO3HABATENBHBIH  WHTEpPEC, HHHULUATUBY H
TM0003HATENBHOCTh B H3Y4YEHHH MUPA BELIECTB M PEaKLnii;

LEJIEyCTPEMIIEHHOCTh U HACTOMYMBOCTh B JOCTMI)KEHUH II€el, TOTOBHOCTh K NMPEOJOJICHUIO TPYIHOCTEH;
yOSKIEHHOCT, B BO3MOXKHOCTH TIO3HAHHSA NPUPOIBI, HEOOXOAWMOCTH Pa3yMHOI'O HCIIOIb30BAHHUS
JOCTHKEHUH HayKH U TEXHOJIOTHH U1 pa3BUTHS O0ILECTBaA;

ymemy:

YCTaHaBJIUBATD CBA3b MCKY LCIIbIO U3YUCHUSA XUMUHU U TEM, IJIA UCTO OHA OCYIICCTBIIACTCA (MOTI/IBaMI/I);
BBITTOJIHATH KOPPUTHUPYIOIIYIO CAMOOLCHKY, 3aKJIFIOYAatOIIYIOCA B KOHTPOJIC 3a MPOUECCOM M3YUCHHUA XUMHUU
1 BHCCCHUH H606XOZ[I/IMBIX KOPPCKTHUBOB, COOTBCTCTBYIOIINX 3TallaM U crocobam HU3YUYCHHA KypCa XUMUU,
BBINIOJIHATH PETPOCIICKTUBHYIO CaMOOILICHKY, 3aKJTIOYAIOIIYIOCAd B OIICHKE MpOoIeCCa U pE3yjibTaTa U3YYCHUSA
KypCa XUMUHU OCHOBHOM IIKOJIbI, IIOABCACHNH UTOI'OB HA OCHOBC COOTHCCCHHUA ueneﬁ " PE3yJIbTATOB,
CTPpOUTL KU3HCHHLBIC U HpO(l)CCCI/IOHaHBHBIG IJIaHbI C YYCTOM KOHKPCTHBIX COLHUAJIbHO-UCTOPHUYCCKUX,
INOIUTHYCCKHUX U DKOHOMHNYCCKUX YCJ'IOBI/II;’I;

0CO3HABaTh COOCTBEHHEIC IEHHOCTU U COOTBCTCTBUC UX ITPUHUMACMBIM B JKU3HU PCIICHUAM

BCECTH AUAJIOI HA OCHOBC paBHOIIPABHBIX OTHOIIICHUH ¥ B3aHMHOI'0 YBAXKCHUAA,

BBIACIATH HpaBCTBeHHBIﬁ ACIICKT IMOBCACHUA N COOTHOCUTDH MOCTYIIKA (CBOI/I u Apyrux HIOZ[CP’I) U COOBITHS
C IPUHATBIMU 3TUYCCKMMU HOpMAaMU; B IIPCALCIaX CBOUX BO3MOKHOCTEH HpOTHBOI{eﬁCTBOBaTB ILCP’ICTBHHM
U BIIMAHUAM, IPESACTABIIAIONIUM YIpO3y JXKU3HU, 3J0POBBIO U 0e30MacHOCTH TUYHOCTH U 06H.IeCTBa.

Pe3epB — 4 4 (24., yMeHbIIIEHHE HA 2 Yaca B CBA3H C NPOAJIEHHEM OCEHHUX KAHUKY.JT)

TEMATHYECKOE IINTAHUPOBAHHUE

8 kimace
Kosaunuecr | B TOM 4yncie:
Cojepianie nporpaMmb: BO 9aC0B | jaGopar | mMpakTHYECKHE | KOHTPOJIbHBIE
OpHBbIE padoThI padoThI
ONBITHI
Beenenue 4 2
Tema 1. ATOMBI XUMHUYECKHX 3JIEMEHTOB 9 3 1
Tema 2. [IpocTthie BenecTBa 6 2 1
Tema 3. CoenMHEHHSI XUMUUECKUX DJIEMEHTOB 14 8 1
Tema 4. VI3MeHeHU s, TPOUCXOASIINE C 12 2 1
BEILIECTBAMU
Tema 5. Ilpaktukym 1. IIpocreiimme onepanuu ¢ | 3 3
BEIIECTBOM
Tema 6. PactBopenue. PactBopsl. CBolicTBa 17 17 1
PacTBOPOB AJIEKTPOJIUTOB




Tema 7. IlpakTukym 2. 1 1
Cgoiicta pactBopoB 3ektponntos (14)

Peseps

66 34 4 5

9 kiacc

Beenenue. O0mas xapakrepuctuka xumudeckux | 10 11 1
SJIEMEHTOB U XUMUYCCKUX PEaKIIHil.
[Tepuonuueckuii 3akoH u [lepuonuueckas
CHCTeMa XMMHUYECKUX d1eMeHTOB JI. 1.
MenpeneeBa
Tema 1. Meraist 14 8 1
Tema 2. IIpaktukym 1. CBolicTBa METauIOB M UX | 2 2
COCIUHCHUM
Tema 3. Hemerasuisl 25 22 1
Tema 4. Tlpaktuxym 2. CBOICTBa COeTUHEHUI 3 3
HEMETaJIJIOB
Tema 5. O0o01IeHNE 3HAHU 110 XUMUH 32 KYpC 10 1
ocHOBHOM mkonsl. ITonroroska k
rOCYAapCTBEHHON UTOTOBOM aTTECTallUU
Peseps 2

66 41 5 4

[MoanncaHo
Y/ .
A3Mma s weposor
NoAnucCbIo:

M3manmnosa E.H.
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