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MNOSACHUTEJIBHASA 3AIIMCKA

JanHas pabodas mporpaMMa cocraBiieHa Ha ocHOBe IIpumepHOil mporpaMmMsl OCHOBHOTO OOLIETO
00pa3oBaHUs 110 XUMHUH U TIPOTrpaMMbl 1ol pepakiueid ['abpuensna O.C. a1 OCHOBHOI IIKOJBI.
KonnyectBo yueOHBIX 4acoB B rofy 68, B Hepento 2 yaca. Ha mpaktudeckue paboTsl OTBOIUTCS 7 4acoB.

Becpb Teopernueckuii MaTepuan Kypca XUMHH 7151 OCHOBHOM IIKOJIBI PACCMaTPUBAETCS HA TIEPBOM
rosy oOy4eHus, 4To MO3BOJIIET yJaIuMcs 60siee OCO3HAHHO U IITyOOKO U3Y4nTh (PaKTHUECKH MaTepual
— XUMHIO 3JIEMEHTOB M UX cOoelMHeHui. Hapsy ¢ 3THM Takoe mocTpoeHue mporpaMmsl 1aeT
BO3MOKHOCTh Pa3BHUBATh MOJyYECHHBIE IEPBOHAYAIILHO TEOPETUUECKUE CBEICHHS Ha O0TaToM
(akTHYECKOM MaTeprale XUMHHU 3JIEMEHTOB. B pe3ynbTare BEIMTPHIBAIOT 00€ COCTABIIAIONINE Kypca: U
TEOpHsL, U (PaKTHI.

[Tporpamma nocTpoeHa ¢ y4eTOM peaan3anui MeXIIPEeIMETHBIX CBsI3el ¢ KypcoM GH3HUKH 7 Kiacca, Te
U3y4aroTCsl OCHOBHBIE CBEICHHSI O CTPOSHHM MOJIEKYJI U aTOMOB, U Ouosoruu 6—9 kiaccos, rae gaercs
3HAKOMCTBO C XMMHYECKOH OpraHu3aliei KJICTKH U MpolieccaMi OOMEHa BEIIECTB.

B comepxanuu kypca 9 xiacca BHayane 0000IIEHHO PacKPBITHI CBEACHUS O CBOMCTBAaX KJIACCOB
BEILIECTB — METAJUIOB M HEMETAJIJIOB, a 3aT€M IOAPOOHO OCBELICHBI CBOMCTBA IEIOYHBIX U
[IETI0OYHO3EMENTbHBIX METAIJIOB U TAIOreHOB. Hapsay ¢ 5TUM B Kypce pacKpBIBAalOTCS TAK)KE M CBOMCTBA
OT/EJIbHBIX BAXKHBIX B HAPOJIHOXO351iICTBEHHOM OTHOLIEHUH BEILECTB. 3aKAHUYMBAETCS KypC KPaTKUM
3HaKOMCTBOM C OPraHUYECKHMHU COSAMHEHUSIMH, B OCHOBE 0TOOpa KOTOPBIX JICKUT HJIESI TEHETUIECKOTO
Pa3BHUTHUS OPraHUYECKUX BELIECTB OT YIIIEBOIOPOIOB 10 OHOMONINMEPOB (OSIIKOB U YIIICBOAOB).

H3yuenue xumuu no 0anHHOI npozpamme HANPABIEHHO HA OOCMUIICEHUE CEOYIOULUX
ueneii:
- OCBOEHME 3HAHMI O XUMUUYECKOU COCTABJISAIOIIEH €CTECTBEHHO-HaYYHOW KapTUHBI MUPa, BaXKHEHIINX
XMMHYECKUX MOHATHUAX, 3aKOHAX U TEOPHUSIX;
- OBJIa/IeHHe YMEeHHUSIMH PUMEHSTh MOJyYSHHbIE 3HAHUS 11 00BSCHEHUS pa3HOOOPa3HBIX XUMUYECKUX
SIBJIECHU M CBOMCTB BEUIECTB, OLIEHKH POJIM XUMHUHU B Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUMN U MOJIYYEHUE
HOBBIX MaTE€pUAJIOB;
- pa3BUTHE TI03HABATEIHHBIX HHTEPECOB, HHTEIIEKTYaIbHBIX CIIOCOOHOCTEH B TIpoliecce
CaMOCTOSITENTLHOTO MPUOOPETEHNUS XUMUYECKHUX 3HAHUH C UCIIOJIb30BAHUEM PA3IUYHBIX HCTOYHHKOB
nH(pOpMaIUU, B TOM YHUCIIE KOMITBIOTEPHBIX;
- BOCIIMTaHHe YOKICHHOCTH B MIO3UTUBHOMN POJIM XUMHH B )KU3HU COBPEMEHHOTO O0IIeCTBa,
HEO0OXOMMOCTH XUMUUYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M OKpPYKAIOIIEH cpelie;
-IpUMeHeHHUe TOyYeHHBIX 3HAHUI 1 YMEHH J1si 0€301aCHOTO MCIONIb30BaHUs BEIIECTB U MaTEPHAIOB
B OBITY, CEILCKOM XO3STUCTBE W HA IPOU3BOICTBE, PEIICHHUS MPAKTUUECKHUX 3a/1a4 B TTIOBCEIHEBHON
JKUA3HU, IPEAYIPEKIACHUS ABICHUN, HAHOCSIIUX BPE 310POBBIO U OKPYKAIOLIEH Cpelie.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA, KYPCA

HpI/I HU3YUCHUH XUMHUU B OCHOBHOM IIKOJIE 00CCIIEUNBACTCS AOCTHIKCHUC JINYHOCTHBIX, MCTAITPCAMCETHBIX
" NpCAMETHEBIX PE3YIbTAaTOB.

IIpenmerHble:

1.B no3naBartenbHoOi cdepe:

JaBaTh OMNPEJEJICHUS M3YyYEHHBIX MOHATUN: «XUMHUYECKUN DIIEMEHT», «aTOM», «HOHY», «MOJIEKYIay,
«IIPOCTHIC U CIIOKHBIE BEIIIECTBAY», «BEIIECTBO», «XUMUYECKast (popmyray, «OTHOCUTEIIbHAS aTOMHAas
Maccay, «OTHOCHTENbHAs MOJIEKYJISIpHAs Macca», «BaJCHTHOCTb», «CTEMEHb OKHCICHUS»,
CKPUCTAIUTMYECKAsT PEIIETKA», «OKCHIbI», «KHCIOTBI», «OCHOBAHHS», «COJNH», «aM(OTEPHOCTHY,
«UHJUKATOP», «IIEPUOJUYECKUN 3aKOH», «IIepuoaudeckas TaOlula», «M30TOMbD», «XHUMHYECKas
CBA3BY», «DIIEKTPOOTPULIATEIBHOCTE», «XHMHUYECKash PpEeaKIus», «XUMHYECKOE YpaBHEHUEY,
«TEHETHYECKas CBA3bY», «OKHUCICHHE», «BOCCTAHOBICHHUEY, <QJIEKTPOJIUTHYECKAS AUCCOLHALIHS,
«CKOPOCTh XUMUYECKON PEaAKIIUN»;

OMHCaTh JEMOHCTPALIMOHHBIEC M CAMOCTOSATEIHHO MPOBEICHHBIE XUMUYECKUE IKCIIEPUMEHTHI;
OIMKMCBIBATh W pa3jindaTb H3YUYCHHBIC KJIACCbl HCOPraHUYCCKHX COCIII/IHGHI/If/'I, IMPOCTBIC U CJIOKHBIC
BEIIECTBA, XUMUYECKHE PEAKIIUU;

KJIACCU(PUIIUPOBATH U3YUCHHBIC OOBEKTHI U SBJICHHUS;

JieNiaTh BBIBOABI M YMO3AKIIIOUEHHUs M3 HAONIOJCHUN, M3YYCHHBIX XHUMHUYECKUX 3aKOHOMEPHOCTEH,
IIPOTrHO3UPOBATH CBOIICTBa HCHU3YUYCHHBIX BCIICCTB I10 aHAaJIOTUH CO CBOMCTBaMU HN3YUCHHBIX;
CTPYKTYypUPOBaTh H3Y4YCHHBIH MaTepuad M XUMUYECKYI0 HHGOpPMAIUIO, MOJIYUYEHHYIO U3 JIPYTHX
HCTOYHHKOB,

MOJIETTUPOBATh CTPOCHHE aTOMOB AJIEMEHTOB 1-3 1MeproI0B, CTPOSHUE IMPOCTHIX MOJIEKYJ;

2.BIIeHHOCTHO — OpMEeHTAIMOHHOM cdepe:

aHAJIM3UPOBATh U OLIEHMBATh MOCJEACTBUS JJIsl OKPYKAIOLIeH cpebl OBITOBON U MPOU3BOACTBEHHOMN
NesITeIbHOCTH YEJIOBEKa, CBA3aHHOM C MmepepadO0TKOM BEIIECTB;

3. B TpynoBoii cepe:

MIPOBOAUTH XUMHUYECKHH SKCIIEPHUMEHT;

4. B cepe 6e30nacHOCTH KU3HEAEATEIbHOCTH:

OKa3bIBaTh IMEPBYID IOMOINL TPU OTPABICHUAX, OXKOrax M JPYTUX TpaBMaX, CBS3aHHBIX C
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.

BbinycKHUK HAYy4YHTCS:

* OIIUCHIBAaTL CBOMCTBA TBép}II)IX, KHUAKHUX, F33006pa3HBIX BCIICCTB, BBIACIIAA HX CYHICCTBCHHBIC
MIPU3HAKY;

* XapaKTepU30BaTh BEIICCTBA 10 COCTaBY, CTPOCHHWIO W CBOWCTBAM, YCTAHABIMBATh MPUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXKAY JAaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

® paCKpbeIBaTb CMBIC]I OCHOBHBIX XWMHYCCKUX HOHATHHU «aTroMy, «MOJICKYJay, «XUMHAYECKHUHU
ANIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTHY», HCIOIB3YS 3HAKOBYIO
CUCTEMY XUMUH,

* M300pakaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIBID XUMHUYECKUX (GOPMYT U CYUIHOCTH
XUMHUYECKHUX PEAKINN ¢ TOMOIIBI XUMUYECKUX YPABHEHNN;

* BBIYHCIISATh OTHOCUTENHHYIO MOJEKYISPHYI0O W MOJSPHYIO MacChl BEIECTB, a TaKXKE MAacCOBYIO
JOJHO XUMHUYCCKOT'O 3JIEMEHTA B COCIUMHCHUAX IJISI OLICHKH UX HpﬁKTH‘—ICCKOﬁ 3HAYUMOCTH,

* CpPaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIOTHI, COJIH;

® KJ'IaCCI/I(i)I/II_[I/IpOBaTB OKCHUABI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIK IO COCTABY,

* OJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHMEM M XUMHUECKOU MOCYI0H;

* POBOJUTH HECIIOKHBIE XMMHUYECKHUE OMBITHI U HAOIIOJICHUS 32 U3MEHEHUSMU CBOICTB BEIICCTB B
mpolecce HX MpeBpalleHHi; coOonaTh NpaBUiia TEXHUKU O€30MacHOCTH MpHU IMPOBEIECHUU
HaOJII0ICHUI U OIIBITOB;

* pa3nuyaTh AKCHEPUMEHTAIbHO KHUCIOTHI M IIENOYH, TMOJB3YSICh HMHIUKATOpPAMHU; OCO3HABaTh
HE00XOIMMOCTh COOIIOICHHS Mep O€30MacCHOCTH MIPH OOPAIICHUH C KUCIOTAMH U MIEIOYaMH.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;



* OMUCBHIBATh M XapaKTEPU30BaATh TAONMHUHYIO (OpPMY TMEPHOJUYECKON CHUCTEMBI XUMHYECKHX
3JIEMEHTOB;

* XapaKTepU30BaThb COCTaB ATOMHBIX SIIEP M PACIPEACIICHUE YKCIIa JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHMYECKHUX 3JIEMEHTOB MAJIbIX EPUOJOB NEPUOIUYECKON CUCTEMBI, & TAK)KE KallUs U
KaJIbLIMS;

* pa3nyaTh BUABl XHMHYECKOW CBSI3M: HOHHYHO, KOBAJIEHTHYIO TOJIPHYIO, KOBAJICHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

* U300paXkaTh DJIEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKHUMH CBS3IMU
pa3HOro BUAA;

* BBISIBJISITh 3aBUCUMOCTbh CBOMCTB BELIECTB OT CTPOEHHUS UX KPUCTAJUIMUECKUX PEHIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJNIMYECKUX;

* XapaKTepU30BaTb XMMHUUYECKHE DJIEMEHThl U UX COCAUHEHUS Ha OCHOBE IMOJIOKEHHS JJIEMEHTOB B
MEPUOINYECKOI CHCTEME U OCOOCHHOCTEH CTPOCHUS HX aTOMOB;

* XapaKkTepu30BaTb HAYYHOE W MHUPOBO33PEHYECKOE 3HAYEHUE IEPUOAUYECKOTrO 3aKOHA U
IIEPUOINYECKON CHCTEMBI XMMUYECKUX 1eMeHTOB [I. 1. Menneneesa;

* 00BSACHATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIMITUATIBLHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUN;

* YCTAHABJIMBATh IMPUHAUICKHOCTh XMUMHUYECKOM PEaKkUUHM K ONpPENeIEHHOMY THUIy MO OJHOMY U3
KJIACCU(PMKALIMOHHBIX MTPU3HAKOB: 1) IO YMCIIYy U COCTaBY MCXOJIHBIX BEIIECTB U MPOAYKTOB PEaKIIUU
(peakuuu cCOeIMHEHUs, Pa3IOKEHUs, 3aMEIIeHUs U O0MeHa); 2) MO BbIIEICHHUIO WM TOTJIONICHUIO
TEIUIOTHI (PEaKUU SK30TEPMHUUECKUE U IHIAOTEPMUYECKHUE); 3) MO U3MEHEHUIO CTETICHEH OKHCIICHHS
XUMHUYECKUX JJIEMEHTOB (peakluu OKHCIUTEeNIbHO-BOCCTAHOBHUTENBHBIE); 4) M0 00paTUMOCTH
mporecca (peakiuu o0paTuMbIe U HeoOpaTHMEIE),

* COCTaBJISITb YPABHEHUS 3JIEKTPOJUTUUYECKON JUCCOLMAIMU KUCIOT, LIEJIOYeH, COJeil; MOJIHbIE U
COKpall€HHbIC HOHHBIC YPAaBHEHUSI peakinii 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

* POTHO3UPOBATh MPOAYKTHl XUMHYECKUX PeaKIuil 1mo ¢opMmyrnam/Ha3BaHUSAM HCXOJHBIX BEIIECTB;
OTIpeIeTISATh UCXOAHBIE BElIeCcTBa N0 (popMyaam/Ha3BaHUAM MPOIYKTOB PEAKIUY;

* COCTABJIATh YPaBHEHMs peaKUUd, COOTBETCTBYIOIIUX IOCJIENIOBATENIbHOCTH  («IIETIOUKE»)
MpEBpAIICHUII HEOPTraHUYECKUX BEUIECTB PA3IMUYHBIX KIJIACCOB;

* BBISIBJISITH B TPOIIECCE IKCIIEPUMEHTA MPHU3HAKH, CBUIACTEIHCTBYIONINE O MTPOTEKAHUU XUMUYECKOU
peakuuy;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM J10JIEH PAaCTBOPEHHOIO BEILIECTBA;

* ONIPEACNIATh XAPAKTEP CpPEeAbl BOAHBIX PACTBOPOB KHUCIOT M WIEIOYEH MO MU3MEHEHUIO OKPACKH
WHJIUKATOPOB;

* IPOBOAUTh KAYECTBEHHBIE PEAKIMH, MOATBEP)KIAIOIINE HAJIUYHE B BOJHBIX PACTBOPAX BELIECTB
OTJIETTbHBIX HOHOB

* OIPENENATh MPUHAATIC)KHOCTh HEOPTAHUYECKUX BEIIECTB K OJHOMY M3 M3YUEHHBIX KJIACCOB/TPYIII:
METaJIJIbl U HEMETAJUIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJI;

* COCTaBIIATH (DOPMYIIBI BEIIECTB M0 UX HA3BAHUSM;

* OIPENENSITh BAJICHTHOCTh U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEIIIECTBAX;

* COCTaBIATH (HOPMYJIBI HEOPTAHMUYECKUX COCTUHEHHM IO BAJICHTHOCTSIM M CTENEHSM OKHCIICHUS
AJIEMEHTOB, a TaKXe 3apsaM HMOHOB, YKa3aHHBIM B Ta0JIMIle paCTBOPUMOCTU KHUCJIOT, OCHOBAaHUI U
COJIeH;

* OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUsI (PM3MYECKUX W XUMUYECKUX CBOWCTB MPOCTHIX BEIICCTB
(MeTayIoB M HEMETAJUIOB) M MX BBICIIMX OKCHJIOB, 00Opa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO
MIEPHUOJIOB;

* Ha3bIBaTh OOIINE XUMUIECKHE CBONCTBA, XapaKTepHBIE IS TPYI OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;
* Ha3bIBaTh OOIME XMMHYECKHUE CBOMCTBA, XapaKTEPHbIE JJISl KaKJOTO M3 KJIACCOB HEOPraHUYECKHX
BEILIECTB: KUCIOT, OCHOBAHHUI, COJICH;

* IPUBOJIUTH MPUMEPHI PEAKLUUN, MNOATBEPKAAIOIIUX XWMHUUYECKHE CBOMCTBA HEOPraHMYECKUX
BEILIECTB: OKCHOB, KMCIIOT, OCHOBAaHHUM U COJICH;

* ONIPEACNIATh  BEIIECTBO-OKHMCINUTENb W BEHIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUSIX;

* COCTABJIAITb  OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIM  OajmaHc (I UW3YYEHHBIX peakuui) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;



* POBOJUTH JTAOOPATOPHBIC OMBITHI, MOATBEPKAAIOIINE XUMHUUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

Buvinycknuk nosiyuum 603M0MCHOCHIb HAYUUMbBCA:

* rPaMOTHO 00palaThCcs C BEIIeCTBAaMU B TOBCEIHEBHOM JKU3HH;

* OCO3HaBaTh HEOOXOJUMOCTh COOJIFOJICHUS TPABUI DKOJOTHYECKH OE30MacHOro TOBEJACHUS B
OKpY>Karolle NpupoIHON Cpee;

* IOHUMATh CMBICT U HEOOXOIMMOCTh COOJIFOICHUS MPEANMCAHNN, TTPEITIAraeMbIX B HHCTPYKITUSIX TI0
UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.;

* HCIIOJIB30BATh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETEHTHOCTH TIPU BBHITIOJTHEHUH HCCIICI0BATEIbCKIX
MIPOEKTOB IO U3YYEHHIO CBOMCTB, CIIOCOO0B MOMYyUEHUS M paCliO3HABAHUS BEIIECTB;

* pa3BUBAaTh KOMMYHHUKATHBHYIO KOMIETEHTHOCTb, HCIIOJIb3ys CpPEACTBAa YCTHOM W NHUCbMEHHOU
KOMMYHHKAIUHU MpU paboTe ¢ TeKCTaMH Y4eOHUKA U JOMOJHUTEIBHON JIUTEPATYPOil, CIIPaBOUYHBIMHU
TaOJIMIIaMU, TIPOSIBIISATh TOTOBHOCTh K YBOKEHUIO HHOW TOYKH 3pEHUS MPHU 00CYKICHUU PE3YIIbTaTOB
BBITIOJTHEHHOU PabOoThI;

* 0OOBCKTHBHO OIICHWBATh HMH(POPMAIIMIO O BEIIECTBAX W XUMHUYCECKUX IMPOIECccaX, KPUTHUYECKU
OTHOCUTBCSI K TICEBAOHAy4YyHOW uH(pOpManuu, HEAOOPOCOBECTHON pekiiame, Kacaromeucs
WCIIOJIb30BAaHUSI PA3JINYHBIX BEILIECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH JJIs IPAKTUUECKOU JeATEIbHOCTH YEJIOBEKA;

* OIUCHIBATH U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSIX IMEPUOJMYECKOW CHUCTEMbl XMMHYECKUX 3JIEMEHTOB IS
OOBSICHEHUS | MIPEIBHUICHUS CBOMCTB KOHKPETHBIX BEIICCTB;

* pa3BuBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YINIyOJieHHs 3HaHWII 00 ucTtopuun
CTAaHOBJICHUS] XUMHYECKOW HAyKH, €€ OCHOBHBIX MOHSATHH, MEPUOAMYECKOT0O 3aKOHA KaK OJHOTO U3
BAKHEUILIMX 3aKOHOB IPUPO/IbI, a TAK)KE O COBPEMEHHBIX JOCTUKEHUSX HAYKU U TEXHUKH.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJIHBIE HOHHBIC YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTh MPUMEPBl PEaKLUMM, MOATBEPKIAOIINX CYIIECTBOBAHUE B3aUMOCBSI3HM  MEXIY
OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX BEIICCTB;

* IPOTHO3UPOBATh PE3YNbTAaThl BO3ACUCTBUA Pa3NUYHBIX (AKTOPOB HA H3MEHEHHE CKOpPOCTU
XMMHYECKON PEaKInu;

* IPOTHO3UPOBATh PE3yNbTaThl BO3JEHCTBUS PA3NUYHBIX (AKTOPOB HA CMEIICHHE XUMHYECKOTO
paBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHUE CBOKMCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHUS;

* POTHO3UPOBATh CIOCOOHOCTH BEIIECTBA TMPOSBIATh OKUCIUTENbHBIC WM BOCCTAHOBUTEIHHBIE
CBOMCTBA C yU€TOM CTENEHEN OKUCIIEHUS 3IEMEHTOB, BXOSLIUX B €r0 COCTAB;

* BBISIBJISITH  CYIIECTBOBAHUE TEHETUYECKON B3aMMOCBS3M MEXIY BEIIECTBAMU B PSAY: MPOCTOE
BEILIECTBO — OKCUJT — TUAPOKCHUJ — COJIb;

* OPraHU30BbIBATh, MPOBOJWTH YUYCHMUYECKHE TMPOEKTHI [0 HCCIEJOBAaHUIO CBONCTB BEIIECTB,
HMMEIOIINX BAXKHOE IPAKTUYECKOE 3HAUYEHUE.

MeranpeamMerHble:

YMEHHE CaMOCTOSTEIbHO OMPENENSTh e CBOET0 O0y4YeHHs, CTaBUTh M (POPMYITUPOBATH Ui ceOs
HOBBIC 33/1a4M B y4€0e W IMO3HABATEIIBHOW JIEATSIBHOCTH, Pa3BHUBAaTh MOTHBBI M MHTEPECH CBOCH
IMO3HABATENLHON NEITEILHOCTH,

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH JOCTHKCHHSI I€Jei, B TOM 4YHCIIe albTEepPHATHUBHEIE,
OCO3HAHHO BBHIOMpaTh Hambonee >PQPEeKTUBHBIE CHOCOOBI pelieHUsT Y4eOHBIX M TO3HABaTENbHBIX
3a71ad4;

YMEHHE COOTHOCUTH CBOM JICHCTBHSI C TUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb CBOCH
JeSTeIbHOCTH B TIpOIlecce JOCTHXKEHUS pPe3yabTaTa, OMPEAeNsTh CIOCOObI JEHCTBHI B paMKax
MPEJIOKEHHBIX YCIOBHA W TpeOOBaHWH, KOPPEKTHPOBATh CBOW JCHCTBHS B COOTBETCTBHH C
W3MEHSIOLIEHCS CUTYalueH;

yMEHHE OIICHHBATh MPABWUJIHLHOCTH BBITIOJIHCHHS Y4eOHOW 3amadyu, COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

BIIQJICHHE OCHOBAaMHU CAMOKOHTpPOJS, CaMOOIEHKH, WPHUHATHS PEIICHUH ¢  OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yUe€OHOU M MO3HABATEIBLHOM JIEATEIbHOCTH;

yYMEHHUE ONPENEIATh MOHATHSI, CO3/1aBaTh 0000IIECHUSI, YCTAaHABIMBATh AaHAJIOTHH, KJIaCCU(PUIIUPOBATH,
CaMOCTOSITENILHO BBIOUPATh OCHOBAHUS U KPUTEPUU IS KiIacCU(PHUKAINK, YCTaHABIMBATh TPUYUHHO-
CIICICTBCHHBIC CBSI3M, CTPOUTH JIOTHYECKOE PACCYXIACHUE, YMO3aKIIOUYeHHE (HMHIYKTHUBHOE,



JETYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BHIBO/IBI,

YMEHHE CO3/1aBaTh, MPUMEHSATh M TPEOOpPa3OBHIBATH 3HAKKM WU CHMBOJBI, MOJEIA M CXEMBI IS
pelieHrs yueOHBIX U MO3HABATEIBHBIX 33/1a4;

YMEHHUE OpPraHHW30BbIBATH Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JCSATECIBHOCTh C YYHUTEIEM H
CBEpCTHHUKAMH, paboTaTh MHAWUBUIAYATbHO W B TPYIIE: HAXOAUTH OOIIEE PEIICHUE M pa3pelaTh
KOH(QUIMKTBI Ha OCHOBE COIJIACOBAaHWs TO3MIMH M ydéra HMHTEpecoB, (QOPMYIUPOBaTH,
apryMEHTHUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

YMEHHUE OCO3HAHHO UCIIOJIb30BaTh PEYEBhIC CPEICTBA B COOTBETCTBUH C 3aJjaueii KOMMYHHKAIIUU JIJIS
BBIPQKEHUSI CBOUX YYBCTB, MBICJICH U TOTPEOHOCTEH; MIIAHUPOBAHUS U PETYIISIIUN CBOCH
JeSITeIbHOCTH; BJIaJICHUE YCTHOW U MMCbMEHHOHN PEYbl0, MOHOJIOTHYECKOW KOHTEKCTHOM PEUBIO;
dbopMUpOBaHHE U pa3BUTHE KOMIETCHTHOCTH B 0O0JacTH WCIHOJIB30BaHUS WH(POPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA,

(hOopMHUPOBAaHKE U PA3BUTHE YKOJIOTHYECKOTO MBIIIJICHHSI, YMEHUE IPUMEHSATh €0 B TIO3HABATEIHHOM,
KOMMYHUKATHBHOH, COIIMAIBHOMN MPAKTHKE U TPOPECCHOHATBHON OpUEHTAIIHH.

JIMYHOCTHBIE:

B IIEHHOCTHO-OPUCHTAIMOHHON c)epe — YYBCTBO TOPIOCTH 32 POCCUNUCKYIO XUMHYECKYIO HAyKY,
TYMaHU3M, OTHOILLIEHUE K TPYIY, LeJIEeYCTPEMIIEHHOCTb;

(dhopMHpOBaHHE IIEHHOCTH 3[IOPOBOTO U OE30IMACHOTO 00pa3a KU3HU;, YCBOCHUE TIPABHII
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€301aCHOTO MOBEACHUS B UPE3BBIYAHHBIX CUTYAIIHIX,
YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJEH;

B TPYAOBOH cpepe — rOTOBHOCTh K OCO3HAHHOMY BHIOODY AalibHEHIIIeH 00pa3oBaTeIbHOMN
TPAEKTOPUH;

B [T03HABATEIbHON (KOTHUTHUBHOW, HHTEIUIEKTYalbHON) cepe — yMEHHE YIPaBIsATh CBOCH
MMO3HABATEIHLHOU JIEATETLHOCTBIO.

(hopMUpOBaHHE OCHOB HKOJIOTMUYECKOM KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
OKOJIOIr'MYCCKOro MBIIIJICHU A, Pa3BUTUC OIIbITA SKOJIOTHYCCKU OpHGHTHpOBaHHOﬁ pe(bneKanHo-
OLICHOYHOM M MPAKTUYECKON JI€ATEIbHOCTH B )KU3HEHHBIX CUTYaLUSX;

TemaTn4yeckue Tpe0OBaHUS K YPOBHIO NOATOTOBKH
Tema 1. MeTajibl
Buvinycknuk nayuumca nonumams ciedyoujue XumuuecKue nOHAmMuUA.
XUMHUYECKas CBS3b, dJIEKTPOOTPHUIIATEIHFHOCTD, OKUCIUTEIh 1 BOCCTAHOBUTEIID,
BAKHEWIIIME BEUIECTBA M MaTepuajbl: OCHOBHBIE METAUIbl M CIUIABbI, SJIEKTPOXUMUYECKUUA P
HaIpsDKEHUH METAJIOB, OOIIME CIOCOOBI TMOJYYEHHUsS METAJUIOB, MOHATHE O KOPPO3UH METAIIOB U
croco6ax 3aluThl OT KOPPO3UH.
Buvinycknuk noayyum 603M0MCHOCHIb. OTIPENETATH 3apsi MOHA; XapaKTepU30BaTh OOIINE XUMHUYECKUE
CBOMCTBA METAJNIOB; OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa, CTPOCHUS, HPUPOOY
XUMUYECKOU C653U, BBHITIONHATh XWMHUYECKHH DJKCIIEPUMEHT 110 pPACTO3HABAHUIO HEOPTaHWYECKUX
BEIIIECTB.
Tema 2. HemeTasibl
Buvinycknuk naywumcsa nonumame.
- XUMUYECKHE TOHATHS: XUMHUYECKasi CBsI3b, dJEKTPOOTPUIIATEILHOCTh, OKUCIUTENh U BOCCTAHOBUTEIID;
BOKHEWIIIME BEUIECTBA W MaTepuUalibl: CEpHas, COJIAHAs, a30THas KHCIOTHI; ILIEIOYH, aAMMHAK,
MUHEpaJIbHBIE YA0OPEHHUSI.
Buvinycknuk  nonyyum 603M0)CHOCHb. Ha3bIBaThb BEILECTBA, OIPEIENSATh CTENEHb OKHUCIICHUS,
XapaKTEepPU30BaTh O0IINE XMMHUYECKHE CBOMCTBA HEMETAJUIOB, BBITIOJIHIThH XUMUUECKHUI SKCIIEPUMEHT T10
pacro3HaBaHUIO0 HEOPraHUYECKHUX BEILIECTB.
Tema 3. Oprannuyeckue BeuecTsa
Buinycknux nayuumcsa nonumamo xumuueckue NOHAMUA:
TOMOJIOTHSI, HW30MEPHs; BAXKHEHUIIME BELIECTBA M MaTepHUalbl: YKCYCHas KHUCIOTa, METaH, J3THUJIEH,
OCH301I1, 3TaHOJI, )KUPBI, OENKH,
Buinycknuk nosyuum 603moxcHocmp:
- Ha3bIBaTh M3YYEHHBIC BEILIECTBA M0 «TPUBHAIBHOW WM MEKIYHAPOJIHON HOMEHKIIATYPE;
-ONpeneaTh NPUHAIEKHOCTh BEMIECTB K PA3IMYHBIM KJIacCaM OPTaHUYECKUX COCTUHEHUN; BBITIOIHATH
XUMHUYECKUM SKCIEPUMEHT MO PACIO3HABAHUIO OPraHUYECKUX BELIECTB.



Tema 4. O60011eHHe 3HAHUIT 32 KypC OCHOBHOM IIKOJIBI.

Buinycknuk nayuumca 00vACHAmMb: XUMUYECKUE SBICHMS, NPOUCXOSIINE B Ipupozae, ObITy U Ha
MIPOU3BOJICTBE, HKOJOTMYECKH TPAaMOTHO BECTH ce0si B OKpYXarolled cpeae, OLEHUBATh BIMSHHE
XMMHYECKOI'0 3arpsA3HEHUs] OKPYXKAIOLIeH cpe/ibl Ha OpraHu3M 4YelloBeKa M APYrHe JKUBble OpraHU3MBbl,
6e30macHo 00paIaThCs ¢ TOPIOYUMH BELIECTBAMH, 1a00paTOPHBIM 000pyI0BaHHUEM.

B pesynomame usyyenus npeomema yuawuecs 9 Kiacca 6bINYCKHUKU HAYYAMCA NPU  U3YYEHUU
HeOp2aHu4ecKol Xumuu:

1) naBaTh MoJOXKEHHE METANIOB M HEMETAJNIOB B iepuoanueckoii cucreme J[. M. Menneneena;

2) Ha3bpBaTh 0OmIME (U3NYECKHE M XHMHYECKHE CBOMCTBA METaNIOB W OCHOBHBIE CIIOCOOBI HX
HOJTyYEHHUS;

3) BBIBIATH OCHOBHBIE CBOIMCTBAa M TPUMEHEHHWE BAXHEUIIMX COCJMHEHUH WICIIOUYHBIX U
I1€JI0YHO3EMEINIbHBIX METAJJIOB: HATPUs, KaJlus, KajblMs, Oapus, U Jp.

4) onpenenaTh Ka4YeCTBEHHBIC PEAKIMH HA BAKHEHIIINE KATUOHBI M aHHOHBI.

Ilpu uzyuenuu opzanuueckoii xumuu yuauwjueca 9 Knacca nayvamca:

1) Ha3pIBaTh IPUYUHBI YTIIEBOJIOPOAHBIX COEAMHEHNN (M30MEPUIO); BUJIbI CBsI3€H (OMHApHYIO, IBOMHYIO,
TPOIMHYIO); BaKHEHIINEe (YHKIMOHAIbHbBIE I'PYIIbl OPraHUYECKUX BEIIECTB, HOMEHKJIATypy OCHOBHBIX
MPEJCTaBUTENCH TPYII OPraHMYECKUX BEIIECTB;

2) onpenensTh CTPOCHUE, CBOWCTBA M IMPAKTMYECKOE 3HAYEHHE METaHa, alleTHIIeHAa, OJHOATOMHBIX M
MHOTOATOUHBIX CIIUPTOB, YKCYCHOTO QJIbJIETH/IA U YKCYCHOU KHCIIOTHI;

3) naBaThb XapakTEpPUCTHKY aJbJETrUAaM, CIOXKHBIM 3(upaM, >KUPOB, AMHUHOKHCIOTaM, OelkaM MU
YIJI€BO/IaM;

4)oTnnyaTh peakuy TepUPHUKALNU, TOTUMEPU3ALUU U TOJUKOHICHCAIIUH.

BoinyckHuK nojyuum 603mMo0x4cHOCHb RPU U3YUEHUU HEOP2AHUYECKOU XUMUU:

1) naBaTh ompeAeicHUs U MPUMEHSTH CICIYIOIIUE MOHITHS: CIUIABbI, KOPPO3Us METAJIOB, IEPEXOIHbIC
3JIEMEHTHI, aM()OTEPHOCTH;

2) XapaKTepu30BaTh CBOMCTBA KJIACCOB XMMHMYECKUX DIEMEHTOB (METAIJIOB), TPYMIN XUMHUYECKHX
JJIEMEHTOB (IIEJOYHBIX W IIEIOYHO3EMEIbHBIX METAJUIOB, TaJOT€HOB) M BAXHEUIINX XHMHUYECKUX
AJIIEMEHTOB (AJTIOMUHUS, JKeTe3, cepbl, hocdop, yriepoaa U KpeMHHUS) B CBETE H3yYEHHBIX TEOPHIA;

3) pacnio3HaBaTh BaXKHEHIIIME KATHOHBI U AaHUOHBI,

4) pemiaTh pacyeTHbIE 337]a4 C UCIIOIH30BAHUEM U3YYCHHBIX MOHSATHH.

Ilpu uzyuenuu opzanuyeckoii XumMuu 6bINYCKHUK HOAYYUNL 603MOHCHOCHIb:

1) pa3bsiCHUTH Ha MIpUMepax MPUUUHBI MHOTOOOPAa3Hsl OPraHMYEeCKUX BEIIEeCTB, MAaTEPHAILHOE €UHCTBO
¥ B3aUMOCBSI3b OPTraHUYECKHX BEIISCTB, MPHYUHHO -CIICJCTBCHHYIO 3aBUCHMOCTH MEXIY COCTaBOM,
CTPOEHHEM, CBOMCTBAMH U MPAKTUYECKIM HCIIOIb30BAHUEM BEIIIECTB;

2) COCTaBIIATh yPAaBHEHUS XUMHUCCKHUX PEAKIIHA, TTOITBEPIKIAIONIINX CBOMCTBA H3yUYEHHBIX OPTaHUICCKUX
BEIIECTB, UX T€HETHYECKYIO CBS3b.

3) BBIMOJHATH 00O3HAUEHHBIC B MPOrPaMMe IKCIEPUMEHTHI, PACIIO3HABATh BAXKHEHIIIME OpTaHWMYCCKHE
BEIIIECTBA.

4) WCIOJIb30BaTh MPHOOPETEHHBIC 3HAHHMS W YMCHHS B MPAKTHYCCKOW JIEATSIBHOCTH W ITOBCEIHEBHOU
KU3HU.



Yu4eOHO-TeMaTHYECKOE TIJIAHNPOBAHME

Haumenosanue Kon-Bo vacoB
[ToBTOpEeHNE OCHOBHBIX BOMPOCOB Kypca 8 Kilacca M BBEJIEHHE B Kypc 9 Kiacca 4
Mertasibl. 16
Hewmeramibl. 27
OprannyecKkue COeTMHCHHUS. 18
[ToBTOpeHME M 06001IeHNE 3HAHUI 110 XUMHUU 332 KYPC OCHOBHOM IIKOJIBI 3
Bcero 68

Conep:xanue y4e0HOro Kypca

9 KJIACC
Tema 1.
IToBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 Kiacca U BBeleHHe B Kypc 9 Kiacca (44)
WNHcTpyKTax Mo TeXHUKe 0€30I1aCHOCTH.
XapaKTepUCTUKA IEMEHTA I10 €r0 IOJO0KEHHUIO B IEPUOANYECKON CUCTEME XUMUUYECKUX 2JIEMEHTOB /1.
W. MenneneeBa. CBoiicTBa OKCUA0B, KUCIIOT, OCHOBAaHHUI U COJIEH B CBETE TEOPUU AIEKTPOIUTUYECKOM
JUCCOLMALMU U ITPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHUS. [ eHeTnYeCcKue psAbl MeTalljla U HEMETaJlIa.
[TonsTre o nepexoHbIX 31eMeHTax. AMPOTEPHOCTh. [ eHeTHUECKUi Psi/i IEPEXOIHOTO DJIEMEHTA.
[leproauueckuii 3aK0H U NEPUOANYECKAsA CUCTEMA XUMUYecKkuX eMeHToB Jl. M. Menneneesa B cBere
Y4E€HMS O CTPOCHUH aTtoMa. VX 3HaueHue.
TEMA 2.
Metanasl (16 4.)
ITonoxeHne METaJIIIOB B IEPUOINYECKON CUCTEME XUMHUYECKUX A1eMeHTOoB /I, 1. Menneneesa.
Meramnieckas KpUCTALUTHYECKas pelIeTka M MeTATHYECKasi XuMHU4IecKas cBsi3b. O0mue Gpusnaeckue
cBoiicTBa MeTajuoB. CIUIaBbl, UX CBOMCTBA U 3HaYCHHE. XMMUYECKHE CBONCTBA METAJUIOB KaK
BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKUN Psii HAIPSDKEHUN METANIJIOB U €r0 UCIOJIb30BaHUE TS
XapaKTePUCTUKH XMMUYECKHX CBOMCTB KOHKPETHBIX MeTasioB. CriocoObl MOydyeHUs] METaJIJIOB: TUPO-,
TUpo- U dneKkTpoMeTautyprus. Kopposus MeTanios u crnocoOsl 60pbObI ¢ HEH.
OO1m1ast XxapakTepUCTHKA LIETOYHBIX MEeTAJII0B. MeTasl B mpupoae. O0mue crnocodbl MX HOTy4YeHUs.
Crpoenue atoMoB. 11lenounbie MeTaibl — MPOCTHIE BEIIECTBA, UX (PU3HUECKHUE U XUMUYECKUE
CBOICTBA. BaykHelIMe cOeIMHEHNS IETOYHBIX METAJUIOB — OKCHUBI, THAPOKCH/IBI U COJIU (XJIOPHIBI,
KapOOHAaTHI, CyJb(aThl, HUTPAThI), UX CBOMCTBA U MPUMEHEHHE B HAPOHOM X03siiicTBe. Kanuiinbie
ynoopeHus.
OO0mas xapakTepucTHKa 3JIEMEHTOB TiaBHOM noArpymisl Il rpynnel. CtpoeHne aToMoB.
[lenouHo3eMenbHbIE METAIIIBI — MPOCTHIE BEIIECTBA, MX (PU3NYECKHE U XUMHUYECKUE CBOMCTRA.
Baxkneiimme coeTuHeHUs ET0YHO3EMENIbHBIX METAIJIOB — OKCH/JIbI, THIPOKCHU/IBI U COJIU (XJIOPUBI,
KapOOHATBI, HUTPATHI, Cyab(aTsl U hocdaTel), UX CBONCTBA U MPUMEHEHUE B HAPOJIHOM XO3sIHCTBE.
Amomunauii. CTpoeHne aroma, GU3NIeCKue U XUMHUYECKUE CBOMCTBA TPOCTOro BemecTBa. CoeTMHEHUS
QIFOMUHUS — OKCHJI ¥ THAPOKCH/I, X aM(OTEpHBI xapakTep. Baxkneiimume conu anoMuHus.
[IpumeneHne aTFOMUHUS U €r0 COCTMHEHUN.
XKenezo. Crpoenue atoma, (pusnuecKkue U XMMUYECKHE CBOMCTBA MPOCTOrO BellecTBa. [ eHeTnueckue
psanel Fe2+ u Fe3+. KauectBeHnHble peakiuun Ha Fe2+ u Fe3+. Baxknelmue conn xkene3a. 3Ha4eHHE
JKeJe3a, €ro COCAMHEHUH U CIUIaBOB B IIPUPOJE U HAPOJIHOM XO3SUCTBE.

TEMA 3

Hemeranasi (27 4.)

OO01mas xapakTeprcTHKa HEMETaJIOB: TIOJIOKeHUe B iepuoandeckoit cucreme J[. 1. Menneneesa,
0COOCHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTPULIATEIHHOCTh KaK MEpa «HEMETAJUTMYHOCTUY, P
3IEKTpOoOTpHULaTeIbHOCTU. KprcTaminieckoe CTpOeHIUE HEMETAIIOB — MPOCTBIX BEUIECTB. AJUIOTPOIIHUS.
duznueckue CBOMCTBAa HEMETAIIOB. OTHOCUTENBHOCTD MOHATHNA «METAIUT», «HEMETAILI.

Bonopon. Ilonoxenue B nepuoguyeckoit cucteme xummuueckux snementoB . . MenneneeBa. Ctpoenue
aToMa 1 MOJIeKyibl. PU3HUECKUEe U XUMUYECKUE CBOMCTBA BOAOPO/IA, €r0 MOTYyYEHNE U IPUMEHEHUE.
Oo6mas xapakrepuctuka ranoreHoB. Ctpoenue atomoB. [IpocThie BemecTBa, nx Gu3nueckue u
XUMHUYEcKHe cBoiicTBa. OCHOBHBIE COETMHEHUS TaJOT€HOB (IaJOr€HOBOOPO/IbI M TAJIOT€HUIBI), UX



cBoiicTBa. KauecTBeHHas peakius Ha XJopua-uoH. Kparkue cBenenus o xjiaope, oOpome, prope u nozue.
[IpumeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHne aToma, aJIIOTPOIIHSI, CBOMCTBA U IPUMEHEHHE poMOndeckoit cepbl. Okcunbl cepsl (IV) u
(VI), ux nomyuyenue, cBoiicTBa 1 npumeHeHne. CepoBoI0OpoIHAs U CepHUCTAs KUCIOThI. CepHasi KUCiIoTa
U €€ COJIM, X MPUMEHEHHE B HApOJHOM X03sicTBe. KadecTBeHHas peakius Ha Cysb(haT-HoH.

A3ot. CTpoeHue aTomMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BelllecTBa. AMMUAK, CTPOCHHE, CBOWCTBA,
nojiyueHue u npuMmeHenue. Coiau aMMOHUS, UX cBoicTBa u npuMeHenne. Oxcuapt azota (I11) u (IV).
A30OTHAas KUCIIOTa, €€ CBOICTBa U MpuMeHeHne. HuTpathl U HUTPUTBI, TpoOsieMa UX COACpKAHUS B
CEeNbCKOX 035 HCTBEHHOM POAYKIIMH. A30THbIE YI0OpEHUSI.

®ochop. CtpoeHue aToMa, alIOTPOIIK, CBOMCTBA 6esoro u kpacHoro ¢ocdopa, Ux nNpuMeHEHHeE.
OcHoBuble coequaenus: okcun pocdopa (V), oprodocdopnas kucinora u gocharsr. DochopHbie
yIoOpeHwUs.

VYraepon. CTpoeHue aroma, aJuloTpOIHs, CBOHCTBA aJLIOTPOITHBIX MOAU UK, mpuMeHeHne. OKCuIbl
yraepona (I1) u (IV), ux cBoiictBa u npuMeHeHue. KauecTBeHHas peakiys Ha YTIICKUCIIBIN Ta3.
KapOoHaTsl: kanpLuuT, coAa, MOTalll, UX 3HaYEHHUE B IPUPOJE U KU3HU ueroBeka. KauecTBeHHas peakius
Ha KapOOHaT-HMOH.

Kpemuuii. CtpoeHue aroma, KpUCTAIIIMYECKUI KPEMHUH, €r0 CBOMCTBA U MpuMeHeHne. OKCHUJT KpEMHUS
(IV), ero npupoanbsie pa3HOBUIHOCTU. CHUIMKATHL. 3HAYEHHE COCTMHEHUN KPEMHHUS B )KUBOUM U HEXKHUBOU
npupoje. IlonsaTue o CHIMKaTHON MPOMBIIIIIEHHOCTH.

TEMA 4
Oprannveckue coenunenus (18 4.)

BemectBa oprannueckrue U HEOpraHUYECKUEe, OTHOCUTEIBHOCTh MOHATUS «OPTraHUYECKHE
BemecTBay. [IpuanHbBl MHOTO0Opa3usi OpraHUYECKUX COCTUHEHUH. XUMHUECKOE CTPOCHHE OPTaHMUSCKUX
coequHeHUI. MOJIEKYISIPHBIC U CTPYKTYpPHBIE (POPMYJIIBI OPraHMYECKHUX BEIICCTB.

MeraH u 3TaH: cTpoeHue Mosiekyll. ['openue metana u stana. JleruapupoBanue staHa. [Ipumenenue
MeETaHa.

XHUMHUYECKOE CTPOCHHUE MOJIEKYJIBI dTUIICHA. [[BOMiHAsA CBA3b. B3auMoaeliCTBUE ITUIIEHA C BOJIOM.
Peakuuu nonumepusanuu stuiieHa. [[oauATHIIEH U €ro 3HaYeHUeE.

[ToHsTHE O IPEAENIBHBIX OJHOATOMHBIX CIMPTAX HA MIPUMEpPAaX METAHOJIA U 3TaHOJIA. TPeXaTOMHBIN CIIUPT
— TJIMLIEPHH.

[TonsTre 06 anpaeruAax Ha MPUMEPE YKCYCHOTO anbaeruaa. OKUCIeHHe allbIeru/ia B KUCIOTY.
OnHOOCHOBHBIE TIPeIeNbHBIE KapOOHOBBIE KUCIOTHI HA TPUMEPE YKCYCHOM KUCIIOTHL. Ee cBoiicTBa n
npuMmeHenne. CTeaprHOBasi KUCIO0Ta KaK MPEACTaBUTENb KUPHBIX KAPOOHOBBIX KHUCIIOT.

Peakiuu sTepudukanny u MoHATHE O CIOXKHBIX dpupax. Kupsl Kak cokHbIE 23UPHI TIIMIIEPUHA U
KUPHBIX KUCIIOT.

[Tonsitue 06 amuHOKHUCTOTaX. Peakun nonukoHAeHcauu. beiaku, ux ctpoeHue U OMOJ0THYECKast POJib.
[Tonstue 06 yrineBonax. ['moko3a, ee cBoiicTBa u 3HaueHHe. Kpaxmai u 1emirono3a (B CpaBHEHUH ), KX
OmosoruuecKas pob.

TEMA 5.
IToBTOpeHue 1 00001IeHNE 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM MIKOJbI (3 4.)



TemMaTnueckoe NJIAHUPOBAHNE

Ne Tema Hara Koppex-
yp- uus
1.BBenenue. O61mas xapakTepucTHKA XUMHYECKHUX 3JIeMeHTOB(44.)
1. | MUHCcTpyKTaX 1O TEXHUKE OE30MACHOCTH. XapaKTepPUCTUKA XUMUYECKOTO
arieMeHTa Ha ocHoBaHuu ero nojoxxenus B [ICXD JI.M. Menneneena.
2. | Ilepexonnble 3neMeHThl. AMQOTEpHBIE COSAMHEHHUS.
3. | [Ipaktuyeckas padora Nel. [Tonmyyenne ampoTEepHOTr0 OCHOBAHHS U
M3YYEHUE €r0 CBOWCTB.
4. | Ilepuouueckuii 3aKOH U IEPUOIUUYECKAS CUCTEMA XUMUYECKHUX
snemenToB .. Menaeneena.
2.Metamiabi(164.)
5. | [Tonoxenune metamioB B IICXD JI.. MenaeneeBa 1 0COOCHHOCTH
CTpOeHHS NX aTOMOB. DHU3MYeCKHe CBOICTBA.
6. | XuMu4yeckue CBOWCTBA METAIIJIOB.
7. | XuMu4ecKkue CBOWCTBA METAIIJIOB.
8. | O0mme MoHATHS 0 KOPPO3UU METAJLIOB.
9. | Cnnael. [lonydyenne MeTanos.
10. | Hlemounsie meramibl. DU3HUECKHE U XUMUYSCKUE CBOKCTBA.
11. | CoenuHeHune MENOYHBIX METAJIOB.
12. | OOuras xapakTepucTUKa 31eMeHTOB || Tpymib riIaBHOM MOATPYIIIHL.
[[lenoyno3eMeNIbHBIC METAJIIBI.
13. | Coenuuenus meI0YHO3EMENbHBIX METAIIOB.
14. | AmroMuHUMN.
15. | CoenuHeHns aTIOMUHHUS.
16. | Kemneso.
17. | Tenetnueckue psapl xene3a. CoelMHEHUS Kelne3a.
18. | Tlpaktrueckas padora Ne2. [IpakTrUeckoe OCYIIECTBICHHUE MTEPEXOJI0B.
19. | O600mEeHne 1 MOBTOPEHNE TeMBI: “MeTtauibl.”
20. | KonTponpHas pabota Nel mo teme : » MeTaymis»
3.Hemeranabi(274.)
21. | O6mas XxapakTepucTHKa HEMETaJJIOB.
22. | T'ajoreHsl.
23. | CoenHeHUE TaJOTEHOB.
24. | Kucnopog.
25. | Cepa.
26. | Oxcuasl cepel.
27. | CepHast KHCIIOTa H €€ COJIH.
28. | IIpou3BOACTBO CEPHOM KUCIOTHL. Perenne 3amad no reme:
“CoeIMHEHHUS CEPBL.”
29. | A30T 1 ero CBOIICTBa.
30. | AMMuaK u ero cBOCTBa.
31. | IlpakTiueckas padota Ne3. [TomydyeHne aMMuaka v U3ydeHUE €ro
CBOWCTB.
32. | Conu aMMOHHS.
33. | A30oTHas KUCIIOTA.
34. | Conu a30THOM M a30THCTON KUCIIOT.
35. | Pemenne 3anaq no teme: “CoequHeHus a3ora.”
36. | docdop.
37. | Coenunaenus dhocdopa.
38. | Yruepon.
39. | Okcunpl yrieposa.
40. | Kap6oHatsl.
41. | TlpakTudeckas pabora Ned. PemeHne sKkCriepuMEHTAIBHBIX 3a71a4.
42. | MunepanbHble y10OpeHus.




43.

Kpemuuii.

44. | CunukartHas IPOMBIIIIEHHOCTb.
45. | TlpakTudeckas pabora NeS. Pemenne skcriepuMeHTAIBHBIX 3a71a4.
46. | O6o0mienue u noBTopeHue Temsl: “‘Hemerayisl.”
47. | KontpoapHas paborta Ne2 o teme «Hemetamabiy
4.0pranuyeckue BemectTBa(184.)
48. | TIpenMeT opraHUYECKON XUMUHU.
49. | TlpenenpHBIC YTIIEBOIOPOIBI.
50. | HenpenenpHbIe YIieBOOPOIbl. DTHIIEH U €r0 TOMOJIOTH.
51. | IlpakTudeckas paboraNe6. [TomyueHnue FTuIeHa U H3yUYCHHUE €T0
CBOMCTB.
52. | AnermieH.
53. | ApoMaTHyecKue yriaeBOAOPOIbI.
54. | OmHOATOMHBIC CITHPTHI.
55. | MHOroaromMHbl€ CIUPTHI.
56. | Anpnerunusl.
57. | Kap6onossie kucnotbl. Clio>KHbIE 3(pUPHI.
58. | Kupsl.
59. | AMUHOKUCIIOTHI.
60. | benku.
61. | YriueBonsl.
62. | [Tomumepsl.
63. | IlpakTrueckas paboraNe7. PemeHne SKCiepuMEHTAILHBIX 3a71ad.
64. | Ypok — 000011eHre 110 OPraHNYECKON XUMHUH.
65. | KontposbHas padora Ne3 o teme : «OpraHndecKre BEIIeCTBa
S.I1loBTOpeHHE U 00001IeHHE 3HAHMI 10 XMMHH 32 KYPC OCHOBHOM IKO0J1bI(34.)
66. | ITongroroBKa K MTOrOBOM KOHTPOJIBHON paboTe 3a TOJI.
67. | UtoroBas koHTposbHast pabota Ne4
68. | IlonBeneHre UTOroB pabOTHI 3a TOJ.




