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Pabouas nporpamma yueOHOro npeamera « XuMus» OCHOBHOTO 00IIET0 00pa30BaHUsl COCTABIEHA HA OCHOBE!

denepanbHoro 3akona "O6 o6pazoBanuu B Poccuiickoit @enepanuu" ot 29.12.2012 N 273-03
[Ipukaza MunucrepctBa oOpa3zoBanusi u Hayku P® ot 17 mexabps 2010 r. N 1897 "OO6 yrtBepxkiaenun ¢eaepaibHOTO

rOCYJapCTBEHHOT0 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 0011Iero 00pa3oBanus" (C UBMEHEHUSMH U JOTIOJTHEHUSIMHU )

Astopckoit porpammel O.C. I'abpuensn Xumus 8-9 kiacc A.B. Kynuosoit — «IIporpamma 0oCHOBHOTO 00111er0 00pa30BaHUs IO
xumun, 8-9 knaccely, (Mocksa, poda, 2013).



1. IlmanupyemMbl pe3yabTaThl OCBOCHHS YU4eOHOr0 npeaMera « XuMHus»

N3yuyenne XuMuy B OCHOBHOU LIKOJI€ HAIIPABICHO HA JOCTHUKECHUE CIEAYIOIIMNX LEIIEH:

JIn4HOCTHBIE pPe3yJIbTATHI:

1)
2)

3)
4)
5)
6)
7)
8)

9)

10)

(hopMHpOBaHHE YYBCTBA FTOPAOCTH 32 POCCUMCKYIO XMMHUYECKYIO HAYKY;

BOCIIUTAaHHE OTBETCTBEHHOTO OTHOILIEHUS K MPUPOJE, OCO3HAHMSI HEOOXOIUMOCTH 3allUThl OKpYKAIOLIEH cpefpbl, CTPEMIIEHUS K 3I0POBOMY
00pa3sy XU3HH,

[MOHMMaHHE 0COOCHHOCTH JKU3HU U TPYZa B YCIOBUSAX HHPOpMaTU3aluu O0IIECTBA;

(hopmMupoBaHUE TBOPUYECKOTO OTHOIICHUSI K TIpoOieMam;

MOATOTOBKA K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIbHON 00pa30BaTeabHON WK MPO(ecCHOHAIbHOM TpaeKTOpUu;

YMEHUE YIPABIIATh CBOEH NO3HABATEIBHOM IEATEILHOCTBIO;

yYMEHHE OLEHMBATh CHUTYallMI0 W OINEpPaTUBHO MPUHUMATh PEIIEHHs, HAXOIUTh aJIeKBaTHbIE CIIOCOOBI TMOBEACHUS U B3aUMOJEHCTBUS C
napTHepamMu BO BpeMs y4eObl U UTPOBO 1€ TENBHOCTH;

(dbopMHpoBaHHE MMO3HABATEIBHON M MH(GOPMAIIMOHHON KYyJIbTYphl, B TOM 4YHCII€ Pa3BUTHE HAaBBIKOB CaMOCTOSTEIbHOM pabOTHl C y4eOHBIMU
OCOOUSAMHU, KHUTaMH, JOCTYITHBIMH COBPEMEHHBIMHM MH(MOPMALIMOHHBIMH TEXHOJIOT HSIMHU;

pa3sBUTHE TOTOBHOCTM K pEIIEHUIO TBOPYECKMX 3aJad, CIIOCOOHOCTH OLIEHMBATh MPOOJEMHbIE CHTyallud M OIEPaTUBHO IPUHHMATh
OTBETCTBEHHBIE PEIICHUS B PA3JIMYHBIX MPOIYKTUBHBIX BUAAX AEATEIBHOCTH (yuyeOHasi, TOMCKOBO — UCCIIEA0BATENIbCKas, KITyOHas1, IPOEKTHa,
KPY)XKKOBas U JIp.);

(GbopMHpOBaHHE XMMHKO — 3KOJIOTUYECKOM KyJbTYpbI, SBISIOIIEHCS COCTAaBHOM YacTblO 3KOJIOTMYECKON M 0OwIel KylbTypbl, U Hay4HOTO
MHUPOBO33PEHH.

MeTanpeaMeTHbIe Pe3yJbTaThl:

1) OBJIaACHHUC HaBBbIKaAMHU CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I$[ HOBBIX 3HaHPII>i, OpraHu3anniun y‘Ie6H0ﬁ ACATCIIbHOCTH, IIOHMCKa CpCACTB €€
OCYILICCTBJICHUA,

2) YMCHHC IIJIAHUPOBATH, KOHTPOJIIMPOBATH W OLCHHUBATH yqe6HHe JEUCTBUS B COOTBETCTBMM C MOCTaBJIICHHOM 3agadyed u YCJIOBUSIMH €€
pcain3aliiu,

3) ITIOHUMAHHUC Hp06J'ICMBI, YMEHHUEC CTaBUTb BOIIPOCHI, BbBIIBUTI'aTb THUIIOTE3Yy, HOaBaTb OIPCACIICHUA JTIOHATHAM, I(J'IaCCI/Iq)I/II_II/IpOBaTL,
CTPYKTYPUPOBATh MAaTCpUall, IPOBOANUTDL 3KCIICPUMCHTBI, apIr'YMCHTUPOBATH CO6CTB€HHy}O IMO3UIIHMIO, (bOpMy.]'II/IpOBaTB BBIBOJbI U 3aKIIFOUYCHU A,

4) YMCHHC U3BJICKATDH I/IH(I)OpMaI_II/IIO U3 pa3JIMYHbIX UCTOYHUKOB, BKIIIO4asA CPCACTBA MacCOBOM I/IH(I)OpMaI_II/II/I, KOMIIAKT — JUCKHU yqe6H0r0
Ha3HA4YCHUs, pCCYPChI BC@MHpHOﬁ CETHU I/IHTepHeT; YMCHUC CBO6OI[HO MOJIB30BATHCs CJIOBAPSAMMU PA3JIMYHBIX THIIOB, cnpaBquoﬁ HHTCp&TypOﬁ, 4

5)

B TOM YHCJIC HA SJICKTPOHHBIX HOCUTCIIAX, CO6J'IIOI[8.TB HOPMEIL HH(I)OpMElL[PIOHHOfI I/I36HpaTeJ'IBHOCTI/I, OTHKH,



6) yMeHHe Ha MPAKTHUKE MOJIb30BATHCS OCHOBHBIMH JIOTHYECKUMHU MPHUEMaMH, METOJIaMU HAOJFOJACHUS, MOJCIUPOBAHHS, OOBICHCHHS, PCIICHHS
po0JieM, MPOTHO3UPOBAHUS U JIP.;

7) yMeHHue BOCIIPHUHUMATh, CHCTEMAaTU3UPOBATh U NPEABIBIISATh HHOOPMAIIHMIO B CJIOBECHOM, 00pa3HOii, CHMBOJIMYECKON (JOpMax; aHAIU3UPOBATH U
nepepadaThIBaTh MOJYICHHYIO HH()OPMAIIMIO B COOTBETCTBHH C TIOCTABJICHHBIMU 331a4aMU;

8) ymeHue mepeBoaUTh HHPOPMAIIUIO U3 OJHOW 3HAKOBOW CHCTEMBI B APYryto (M3 TeKca B TaOJHUIly, U3 ayJHO0 BU3YyaJbHOIO psaa B TEKCT U Ip.),
BBIOMPATH 3HAKOBBIC CHCTEMBI aJICKBATHO IMO3HABATEIIFHON 1 KOMMYHUKATUBHOHN CUTYAIIHH;

9) ymeHue cBOOOIHO, MPABUIIBHO M3JIaraTh CBOM MBICIM B YCTHOW M NMHCbMEHHOW (opMe; aJleKBaTHO OTpa)kaThb CBOE OTHOIIECHHE K (akTaM U
SIBJICHUSIM OKPY)KAFOIIEH JeSITeIbHOCTH, K TPOYUTAHHOMY, YCIBIIIAHHOMY, YBUJICHHOMY;

10) ymenue 0OBSICHATH SBJICHUS U MPOIIECCHI COMMATBHOM ICHCTBUTEIBHOCTH C HAYYHBIX, COIHATBLHO — (QUIOCO(CKUX MO3UITNI, pacCMaTPUBATh UX
KOMITJICKCHO B KOHTEKCTE CJIOKHUBIIUXCS PEAIUi U BO3MOKHBIX TICPCIICKTHB;

11) criocoOHOCTH OPraHU30BaTh CBOIO )KHM3Hb B COOTBETCTBHHU C OOIIECTBEHHO 3HAYMMBIMH MPEICTABICHUSIMH O 3J0POBOM 00pa3e KM3HH, IpaBax u
00SI3aHHOCTSIX TPAKIAHWHA, IICHHOCTSAX OBITHS U KyJIbTYPHI, IPUHIIAITAX COITUATBHOTO B3aUMOICHCTBHS,

12) ymeHue MPUMEHSTh HHIYKTUBHBIC U A€ IyKTHBHBIE CIIOCOOBI PACCYXKIEHUH, BUCTh Pa3InYHbIC CIIOCOOBI PEIICHHS 3a/1a4;

13) BbIMOTHEHUE TTO3HABATEILHBIX U MPAKTHUYECKUX 3aJaHUi, B TOM YHCJIE C UCIOIB30BAHUEM MTPOEKTHOMN JIEATEILHOCTH, Ha YPOKaxX M JOCTYITHOM
COIMAJIBHOM MPAKTHUKE;

14) criocoOHOCTh OLEHHBATh C MO3HMIUN COIMAIBHBIX HOPM COOCTBEHHBIE MOCTYIKHA W MOCTYIKH APYTUX JIFOJEH; YMEHHE CIyIIaTh COOCCEeqHHKA,
MMOHUMATh €r0 TOYKY 3PEHHS, PU3HABATH MTPABO APYroro YEIOBEKa HA MHOE MHEHHE;

15) ymMeHue B3aMMOIEHCTBOBATh C IPYTUMHU JIIOJbMH, pa0OTaTh B KOJUICKTHBAX C BBIMIOJTHEHHEM Pa3InYHBIX COIMAIBHBIX POJICH;

16) yMeHue OIICHMBATH CBOIO IMO3HABATEIBHO — TPYAOBYIO JCATEIBHOCTH C TOYKH 3PCHHS HPABCTBCHHBIX, MPABOBBIX HOPM, JCTETHYECKHUX
IIEHHOCTEH 0 MPUHATHIM B O0IIIECTBE U KOJIJIEKTUBE TPEOOBAHUSAM U TIPUHITUIIAM;

17) oBnajgeHre CBEACHUSAMH O CYIIHOCTH M OCOOEHHOCTSX OOBEKTOB, MPOIECCOB W SBJACHHUU JICHCTBUTEIBLHOCTH (IIPHPOIHBIX, COIMAIBHBIX,
KYJIbTYPHBIX, TEXHUYECKUX H JIP.) B COOTBETCTBHH C COJIEPI)KAHHUEM KOHKPETHOTO YY€OHOTO MpeIMeTa;

18) moHnMaH#ie 3HAYMMOCTH PA3JIMYHBIX BHIOB IMPO(ECCHOHAIBHON U OOMIECCTBEHHOM JAEITEIHHOCTH.

IIpeaMeTHBIE pe3ybTATHI:

1) moHMMaTh 3HAUCHHWE HAYYHBIX 3HAHUHN U1 aJaNTaldd YeJOBEKa B COBPEMEHHOM JAMHAMHYHO H3MEHSIOUIEMCS W Pa3BUBAIONIEMCS MHUPE,
BO3MOKHOCTh Pa3yMHOTO HCIIOJIb30BaHUS JIOCTMIKCHUH HAyKH W COBPEMEHHBIX TEXHOJOTHH Uil JaJbHEHWIIEro Pa3BUTHS YEIOBEYECKOTO
0O0IIIeCTBA;

2) maBaTh OMPEICICHUS M3YUYCHHBIX MOHATHH: «XHMHUUYECKHN 3JIEMEHT, «aToOM», «HOH», «MOJIEKY/a», «KPUCTAITMYCCKAsT PEIIETKA», «BEIIECTBOY,
«IPOCTBIE M CIIOKHBIE BEIIECTBa», «XUMUYeckas (opmyla», «OTHOCUTENbHAas aTOMHAas Macca», «OTHOCHTENbHAas MOJIEKYIIpHAas Maccay,
«BaJICHTHOCTBY, KOKCUABI, «KUCIOTBD», «KOCHOBAHUS, «COIN», «aM(POTEPHOCTDY, KHHAUKATOPY, «IIEPHUOINIECKUI 3aKOHY, «IIePHOINIeCKas
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3) Tabmui@a», «M30TONbB, «XHUMUYECKasi CBS3b», «IJEKTPOOTPULATEIBHOCThY, «CTCIECHb OKUCICHUS», «XUMHYECKash PEaKIHs», «XUMHUYECKOE
YPaBHEHUE», «TEHETUYECKAasl CBS3b», «OKHCIEHHUE», «BOCCTAHOBJIECHHE», <QJIEKTPOIMTHUYECKAs JAUCCOLMALNS», «CKOPOCTb XHMHUYECKOU
peaxkuumny;

4) omHCHIBATh JEMOHCTPAIIMOHHBIC U CAMOCTOSTEIILHO MPOBEACHHBIC XUMUYECKHE IKCIICPUMEHTBI;

5) NpoOBOAUTH XMMHYECKHI JKCIIEPUMEHT, OOpaIiaThCs C BEIISCTBAMH, HCIOJIb3yeMbIMH B OSKCICPHUMCHTAJIBHOM II03HAHUM XHMHU U B
[IOBCEIHEBHOM ’KM3HU, B COOTBETCTBUU C MPAaBUIIAMU TEXHUKH 0€30M1aCHOCTH;

6) omuCHIBATH M Pa3INyuaTh U3yYCHHBIC KJIACCHI HCOPrAaHUYECKUX COCITMHECHUM, TIPOCTHIC U CIIOXKHBIC BEIECTBA, XUMUYECKHE PEAKIIHH;

7) kmaccu(UIUPOBATH H3YUYECHHBIC OOBEKTHI M SIBJICHHUS;

8) oBmazeBaTh MpPEJAMETHBIMH U MEXKIPEIMETHBIMH IMOHSATHSIMH, OTPAKAIOIIUMH CYIIECTBEHHBIC CBSI3M M OTHOIICHUS MEXIy OOBbEKTaMH U
IpoLeccamu;

9) nmenaTh BBIBOJBI M YMO3AKIIOYEHHS W3 HAONIOJCHUH, W3YyYCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOWCTBA HEHM3YUCHHBIX
BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMU MU3yUEHHBIX;

10) cTpyKTypupOBaTh U3y4EeHHBIN MaTepHal U XUMHUYECCKYIO HHPOPMAIIHIO, TIOTYICHHYIO U3 IPYTUX HCTOYHHUKOB;

11) MoaenupoBaTh CTPOCHHE AaTOMOB JIEMEHTOB 1-3 MEepHOI0B, CTPOCHUE MPOCTHIX MOJICKYI;

12) aHanu3upoBaTh M OLEHHUBAThH MOCIEACTBHS Ui OKPYXKAIOIICH Cpe/ibl OBITOBOW M MPOW3BOJICTBEHHOHN NEATEILHOCTH YEIOBEKA, CBS3aHHOM C
nepepaboTKOM BEIIECTB;

13) oka3bIBaTh MEPBYIO MOMOLIB P OTPABIICHUSX, 0XKOTaX M APYTHX TPaBMax, CBSI3aHHBIX C BELICCTBAMH U JTa0OPATOPHBIM 000PYIOBaHUEM.

BbInyCKHUK HAYYHUTCH:
OcHOBHbIE MOHATHSI XUMHUHU (YPOBEHb ATOMHO — MOJIEKYJISIPHBIX NPeICTABJIECHM)

BbIMyCKHUK HAYYUTCS:

® OIUCHIBaTh CBOWCTBA TBEPBIX, JKUIKUX, Fa3000pa3HBIX BEIIECTB, BBIAEISA UX CYIIECTBEHHbIE IPU3HAKHY;

® XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHMIO, CBOMCTBAM, YCTaHABIMBATh NPUYMHHO — CIEIACTBEHHBIC CBSI3U MEXIY JAHHBIMU
XapaKTEepUCTUKAaMHU BEILIECTBA;

® pPacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX IOHSTHH «aTOM, «MOJIEKYJIa», «XMMHUECKHI 3JIEMEHT», «IIPOCTOE BEILECTBO», «CIOKHOE
BEILIECTBOY, «BAJICHTHOCTBY», UCMOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUHU;

e 1300paxkaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYLTHOCTh XMMHUYECKUX PEAKIHHA C MOMOIIBI0 XUMHUYECKUX
YPaBHEHUI;

® BBHIUUCIITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MacChl BEIIECTB, a TaKK€ MAacCOBYIO JOJIIO XUMHUYECKOTO DJJIEMEHTAa B
COEIMHEHUAX Ul OLIEHKH X IPAKTHYECKON 3HAUMMOCTH;

® CpaBHHUBATH I10 COCTaBY OKCHUbI, OCHOBAHMS, KMCIIOTHI, COJIH;

L4 KJ'IE[CCI/I(I)I/II_[I/IPOBS.TB OKCHAbI 1 OCHOBAHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIH I1I0 COCTABY;
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ONMCHIBATh COCTaB, CBOMCTBA M 3HAYCHHE (B MPUPOAE U IPAKTUUYECKON AEATEIBbHOCTU 4YEJOBEKAa) MPOCTHIX BELIECTB — KUCIOpOJa M
BOJOPOAA;

JlaBaTh CPABHHUTEIBHYIO XapaKTEPUCTUKY XWMHUYECKHUX D3JIEMEHTOB M BaXKHEHIINX COEIWHEHHH ECTECTBEHHBIX CEMEHCTB IIEIOYHBIX
METaJIJIOB U FaJIOr€HOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYIOBAaHUEM U XUMHUECKOH MOCYI01;

IMPOBOAWUTE HCCIIOKHBIC XUMHUYCCKHUEC OIILIThI U Ha6.HIOI[eHI/IH 3a M3MCHCHHUSIMH CBOMCTB BCIICCTB B IIPOLECCCC HUX HpeBpameHnﬁ; CO6JHO[[21TI)
IpaBHJia TCXHHUKHU 0e30macHOCTH IIpu MPOBEACHN N H&6JIIOI[GHI/II>1 " OIIBITOB,

pa3nuyaTh OSKCICPUMEHTAIRHO KHCIOTHI W IICNIOYH, TIOJb3ySICh WHAWKATOPAMH, OCO3HABaTh HEOOXOJAMMOCTh COOJIOJCHHS Mep
0€30MacHOCTH MPU 0OPAIIEHNUU C KUCIOTAaMU U IIETOYaMHU.

Ilepuonnuecknii 3axon u Ilepuoanueckas cucrema xumnueckux 3jieMeHToB /1. U. Menpaeneesa. CTpoeHnue BeuiecTa

BbInyCKHUK HAy4YUTCH:

KJIaCCU(UIIMPOBATH XMMHUYECKHE FIEMEHThl Ha METaJIJIbl, HEMETAILJIbI, AJIEMEHTBI, OKCH/IbI ¥ TUAPOKCUABI KOTOPBIX aM(OTEPHbI, U UHEPTHHIE
3JIEMEHTHI (ra3bl) JI1 OCO3HAHUS BaXXHOCTU YIOPSIOUEHHOCTH HAyYHBIX 3HAHUM;

pacKpbIBaTh CMBICI Neprondeckoro 3akoHa Jl. . Menneneena;
OTIHCHIBATh U XapaKTepu30BaTh TabIuuHyio Gpopmy [lepronnyeckoii cucTeMbl XMMHUECKUX 3JIEMEHTOB;

XapaKTepUu30BaTb COCTAaB aTOMHBLIX AJACP W PACHPCACICHHUEC YHCIIa 3JICKTPOHOB IO DJICKTPOHHBIM CJIOM aTOMOB XHMMHUUYCCKHX 3JICMCHTOB
MaJlbIX IIEPHUOTI0B HCpHOI[H‘IGCKOﬁ CHCTEMBI, a TAK)XKE KaJIusd U KaJIbL M,

paziuvaTh BUAbBl XUMUYECKOMN CBSI3U: HOHHYIO, KOBAJICHTHYIO, MOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U M ETANTUYECKYIO;

n300pakaTh JIEKTPOHHO — HOHHYIO ()OPMYITBI BEIIECTB, 00pPa30BaHHBIX XUMUYECKUMH CBSI3SIMU PA3IMYHOTO BHUJIA;

BBISIBJIATh 3aBUCUMOCTh CBOMCTB BEIIIECTB OT CTPOCHUS MX KPUCTAUIMYECKUX PEUICTOK: HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX,
METAUTHYECKHX

XapaKTEPHU30BaTh XUMHUYECKHE DJIEMEHTHI U UX COCIMHECHHSI Ha OCHOBE TOJIOKEHUS 3JIEMEHTOB B MEPUOJMYECKON cHCTeMe U 0COOCHHOCTEN
CTPOEHUSI UX aTOMOB;

OIMChIBaTh OCHOBHBIE ATarbl OTKpbITUS [[. 1. MeHaeneeBbIM epuoInueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKUX 2JIEMEHTOB,
KU3Hb U MHOTOOOpa3HyI0 HAyYHYIO IESTEIbHOCTh YUEHOTO;

XapaKTEpHU30BaATh HAYUHOE U MUPOBO33PEHUYECKOE 3HAUCHHE MEPUOANYECKOro 3akoHa U Ilepuoanyeckoil cucteMbl XUMUYECKUX 3JIEMEHTOB
. . MeHaeneena;

OCO3HABaTh HAyYHbIE OTKPBITUS KaK pe3yiabTaT UIMTEIbHBIX HAONIOJIEHUH, OMBITOB, HAYYHOW TMOJEMHUKH, MPEOJOJCHUS TPYAHOCTEH H
COMHEHUM.



MHoroo6pa3ue XuMH4YeCKMX peaKkuuii

BLIHyCKHI/IR HAYYMTbLCH:

OOBSICHATH CYTh XUMHUYECKHX TPOIIECCOB U UX MPUHIUITHATBHOE OTIUYNE OT (PHU3NUECKUX;

Ha3bIBaTh IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKIU;

YCTaHABJIMBATH TPUHAUICKHOCTh XUMUYECKON PEaKIUU K OMPENEICHHOMY THITY IO OJHOMY M3 KIaCCH(HMKAIMOHHBIX MPU3HAKOB: 1) 1O
YHUCITYy U COCTABY MCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKIINH (PEaKIINU COCTUHECHUS, PAa3JIOKEHUs, 3aMEIIeHHs] 1 0OMEHa); 2) TI0 BBIJICJICHUIO
WM TIOTJIOIIEHUIO TEIUIOTHl (Peakuu 3K30TEpPMUYECKHE U SHAOTEPMHUYECKHE); 3) MO M3MEHEHHMIO CTENEeHEH OKHUCIEHHUS XMMHUYECKHUX
3JIEMEHTOB (peaKliy OKUCINUTEIBHO - BOCCTAHOBUTEbHBIE); 4) IO 00paTUMOCTH Mpoliecca (peakiuu oopaTUMble 1 HEOOpaTUMBIE);
Ha3bIBaTh (PaKTOPBHI, BIUSIONIME HA CKOPOCTh XUMHUYECKUX PEaKLnii;

Ha3bIBaTh ()aKTOPBHI, BIUSIOLINE Ha CMEIIEHHE XUMHUYECKOTO PABHOBECHS;

COCTaBJISITh YPABHEHUS SJIEKTPOJUTHUYECKON AUCCOIMAIMN KUCIIOT, MET0YEH, COJIEH; MOJHBIE U COKpPAIlIEHHbIE HOHHBIE YPABHEHHUS pEeaKIUi
oOMeHa; ypaBHEHHUS OKHCIUTEIHHO — BOCCTAHOBHUTEILHBIX PEAKIIHA;

MIPOTHO3MPOBATh MPOAYKTHl XMMHUECKHX pEaKIui mo ¢GopMysiam/Ha3BaHUSM HCXOIHBIX BEIIECTB; OMPEAENSATh MCXOTHBIC BEIIECTBA TIO
(dbopmMynam/Ha3BaHUSAM IPOAYKTOB PEaKIIMH;

COCTaBIIAITh ypPaBHEHHUS PEAKIMil, COOTBETCTBYIOIIMX MOCIEIOBATEIBLHOCTH («IEMOYKe») TMpEeBpalleHui HEOPraHM4eCKUX BEIIECTB
Pa3INYHBIX KJIACCOB;

BBIABJIAITH B IIPOLIECCE DKCIIEPUMEHTA TPU3HAKHU, CBUAETENIBCTBYIOIIME O MPOTEKAHUN XUMUYECKON pEeaKIH;

MPUTOTOBJISATH PACTBOPHI C ONIPEACICHHON MAaCCOBOM J10JI€H PACTBOPEHHOIO BEIIECTBA;

OIIPENIENATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 0 N3MEHEHUIO OKPACKH UHIUKATOPOB;

MIPOBOJIUTH KAYECTBEHHBIE PEAKIINH, [IOITBEPKIAIOIINE HAIMYUE B BOJHBIX PACTBOPAX BELIECTB OT/EIbHBIX KATHOHOB U @aHUOHOB.

MHoroo0pa3ue BelecTn

BbINyCKHHK HAYYUThCS:

onpeAciiITh MPUHAMJICKHOCTD HCOPraHUYCCKUX BCHICCTB K OAHOMY M3 H3YYCHHBIX KJIaCCOB/prrIHZ MCTalJIbl U HEMCTAJlJIbl, OKCHABI,
OCHOBaHM:A, KUCJIOThI, COJIU,

COCTaBJIATH (bOpMy.]'IBI BCIICCTB 110 UX HAa3BAHUAM,

OonpeCACIIAATh BAJICHTHOCTD U CTCIICHL OKUCIICHUSA 3JICMCHTOB B BEIICCTBAX;

COCTaBJIATH (I)OpMy.]'IBI HCOPraHUYCCKUX COCOMHEHUH MO BAJCHTHOCTSIM M CTEIEHSM OKHCICHMS 9JICMCHTOB, a TAKXE 3apdaaM HOHOB,
YKa3aHHBIM B Ta6J'II/ILIC pacTBOPUMOCTU KHCJIOT, OCHOBaHUH U coneﬁ;

O0OBSICHATH 3aKOHOMCEPHOCTU U3MCHCHU (I)I/ISI/ILIGCKI/IX U XHUMHYECKHUX CBOMCTB IMMPOCTBIX BCUICCTB (MeTaJ'IJ'IOB u HeMeTaJIJ'IOB) N UX BBICHIUX

OKCHIOB, O6pa30BaHHLIX sJeMeHTaMu 2 U 3 MeprUoOa0B;
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Ha3bIBATh OOIINEC XMMUYECKHE CBOUCTBA, XapaKTEepHBIC I KAKJIOTO U3 KIACCOB HEOPraHMYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJICH;
MPUBOJIUTH TPUMEPHI PEAKLIMM, OATBEPKAAOINX XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEUIECTB: OKCUJIOB, KUCJIOT, OCHOBAHUH U
COJICH;

OIIPEAEIIATh BEIIECTBO — OKUCIIUTEIb U BEUIECTBO — BOCCTAHOBUTEND B OKUCIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIUAX;

COCTaBJIATH OKHCIUTEIHHO — BOCCTAHOBUTENLHBIN OaaHC (U1 M3y4EHHBIX PEAKIUiA) 10 MPEUI0KEHHBIM CXEMaM PEeaKIIHii;

HpOBO[[I/ITI) na60paTopHLIe OIIBITHI, HOIITBep)KIIaIOHII/Ie XUMHUYCCKHUC CBOﬁCTBa OCHOBHBIX KJIACCOB HeOpFaHI/IquKI/IX BCIICCTB,

MPOBOJIUTH J1A0OPATOPHBIE OMBITHI MO TIOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOJA, KHUCIOPOJa, YIJIEKUCIOTO Trasa,
aMMUuakKa, COCTaBJIAThb ypaBHeHI/ISI COOTBGTCTBYIOHII/IX peaKuHﬁ.

BBIHyCKHI/IK MOJIYIUT BO3SMOKHOCTDb HAYIHUTBLCSH:

OcHOBHBIC NOHATHS XUMUH (YPOBEHb aTOMHO — MOJIEKYJISIPHBIX IIPeACTABJICHH)

BblnyCKHllK noJiyuum 603MONHCHOCMb HAYUUMBCA?

2PAMOMHO 0OPAWAMbCA C BeWeCMBAMU 8 NOBCEOHEBHOLL HCUSHU,
0CO3HABAMb HEODXOOUMOCTb COONOEHUS NPABUIL IKOTIOSUHECKU 6e30NACH020 NOBEOEHUs 8 OKPYIIcalowell NpUpooOHOLL cpede,

NOHUMAMb CMbICL U He0OX00UMOCMb COOMIOOEHUS NPeONUCAHUL, COOePHCAWUXC 8 UHCMPYKYUIX NO NPUMEHEHUIO IeKAPCmes, Cpeocme
ObLIMOBOU XUMUU U OD.;

UCNOTb308aMb NPUOOPEMEHHbIE KIIOUeBble KOMNEMEHMHOCMU NPU BbINOJHEHUU UCCLe008AMeNbCKUX NPOEKMO8 N0 U3VHUEeHUK) CBOUCMS,
Cnocob08 noyueHus U pacno3HABAHUS 6eUleCME,

PAa36u8amos KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCHOIb3YS CPeOCmBAd YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mecmamu
VUeOHUKA U OONOIHUMENbHOU TUMePAmypoll, CAPABOYHbIMU MAOIUYAMU, NPOSAGISAMb 2OMOBHOCHb K Y8ANCEHUI) UHOU MOYKU 3DeHUs npu
00CYIAHCOeHUU Pe3yIbMAMO8 8bINOJHEHHOU pabombi;

00bLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUJECMBAX U XUMULECKUX NPOYECCax, KpUMU4ecku OMmHOCUMbCs K NCe8OOHAYYHOU UHpOopMayuu,
Hed0OPOCOBeCMHOL peKiame Kacanuwelics UCNOIb308aHUI0 PA3IUYHBIX 6EUECTE.

Iepuonuyeckuii 3axon u [lepnoanyeckas cucreMa xuMudeckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHnue BemiecTBa

Bbmycmmk noayuum 603MOHCHOCHIb HAYUUMbCA?

0oCo3Hasamb 3Ha4ernue meopemudecKux SHAHUL ON1A npaKmull€CK012 oesmenbHoCmu yejoeeka,
ONnucsvleANb U3Y4EeHHbLE 0b0vexmul Kax cucmembpl, NPUMEHIA 102UKY CUCMEMHO20 aHalusa,
NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX Hepuodu%cxoﬁ cucmemvl XUMUYECKUX DJIeMEHmMOo8 01 0ObACHEeHUs U npedgudeﬁuﬂ ceoticme
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®  KOHKpEmHbIX 8eujecm

®  pazeusamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM Y2y ONeHUs. 3HAHUTL 00 UCMOPUU CIMAHOBIeHUS XUMUYECKOU HAYKU, ee
OCHOBHBIX NOHAMUL, NEPUOOUUECKO20 3AKOHA KAK 0OHO20 U3 8ANHCHEUUUX 3AKOHO8 NPUPOObL, d MAKHCE O COBPEMEHHBIX OOCMUNCEHUSX
HAYKU U MeXHUuKU

MHoroo6pa3ne XMMHYeCKHX peakIuii

Bbll’lyCKHuK ROJiyuum 603MONHCHOCMb HAYHUUMbCAS
® cocmasiisiimb MOJNEKYIAPHble U NOJIHble UOHHbIE YPABHEHUA N0 COKPAULEHHBIM UOHHbIM YPABHEHUAM,
L4 npueodumb npumepbol peam;uﬁ, nodmeepmcdaiou;ux cyuiecmeosarnue 63aumoceisu Meofcay OCHOBHbIMU KlACCAMU HEOPSAHUUECKUX 6eecmes,
®  /IPOCHO3UPOBANTb pe3ylibmdanivl 6030elicmeust Pa3nuUdHblx d)akmopoe HA U3MEHeHUe CKopocmu Xumu4eckou peakyuu,
®  /IPOCHO3UPOBANTb pe3ylibmdanivl 6030elicmeust pa3nuU4Hblx qbakmopoe HA CMeuleHUe XUMu4deckozo paeHoeeCusl.

MHoroo6pa3ue BeuiecT

BblnyCKHllK nojiyuum 603MOIHCHOCMb HAYHYUMbCA?
®  /IPOCHO3UPOBANL XUMUYEeCKUue ceolicmea eewecne Ha OCHoBe Ux cocmasa u CMpoOeHusl,;

®  /IPOCHO3UPOBANL cnocobrocme eewecmea nPoA6IAmsb OKUCIUMENbHblE UU 60CCNMAHROBUMENIbHbLE ceolicmea C yuemom cmenenetl OKUCAEeHUS
J1eMEeHMOoe, BXOO}IM/;I/DC 6 e2o cocmaes,

®  BblA6JIANbL Cyulecmeosarue 2eHemuUyecKoU 83aumocesiu Meofcdy seuecmeamu 6p}2()y npocmoe eewecmeo — OKCUO — zu()pOKcu() — COJlb,
® Xapakmepuzoeambv ocobule ceolicmea KOHYeHmpupoeaHHblx CepHOZZ U A30MHOU Kuciaomi,

®  NpUBOOUMb NpUMepPbl YPABHEHUL PeaKyull, 1eHCaujux 8 0CHO8e NPOMBIUUIEHHBIX CNOCOD08 NONYYEHUS AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U
cmanu;

® onucweleaniov d)MS’I/l‘-I€CKu€ U XumuvdecKue npoyeccnsl, AsIAI0UUecs 4acnvlo Kpycoeopoma seuecmes 6 npupode;
®  OpPcaHU306bLI8AMNID, npoeodumb YHUeHuvecKkue npoeKkmol no UCCTIE00B8AHUIO CEOLUCME eewecnes, UMernuwux 6ai)iCHOE NPpAKmMu4ecKkoe 3Ha4YeHue.
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2. Conep:xkanue yueOHOro npeamera « XuMHs»

9 knacc

Pazpeu |
TeopeTnyeckne 0CHOBbI XUMHUH

Tema 1. Xumnueckue P€AKIUMH U 3AKOHOMEPHOCTHU UX IIPOTCKAHUA

OHepreTuka XUMHYECKHX peakuui. Ouepeus axmueayuu. [lonamue 0 npomedCcymounvblx aKmueupo8aHHvix Komniekcax. TermioBod 3(QexT.
Tepmoxumuueckoe ypaBHeHHE. XuMudeckas KuHeTHKa. CKOpocTh XUMHUYECKUX peakiuil. DakTopsl, BIUSIOMINE HA CKOPOCTh XUMUYECKUX pPeaKlMii. 3aKOoH
JEUCTBUS MacC. 3asucumocms CKOpocmu om ycnoguil npomekanus peakyuu. Katanus u katanuzatopsl. Obwue cedenuss 0 20MO2EHHOM USeMeEPOEHHOM
kamanuze. XUMUYECKOE PABHOBECUE, GIUAHUE PATUUHBIX (hAKMOPOE HaA cMmeujenue pasHogecus. Memoo onpedenenus cKopocmu XuMu4ecKux peaxyull.

Onepeemuxa u nuwa. Kanoputinocms benxos.

Tema 2. PacTBopbl. Teopusi 3J1eKTPOHHOI JUCCOUATIAT

[TonsiTHe 0 pacTBOpax: ONpeaeeHHe PaCTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTD, KJIaCCU(PHUKAIUSI PaCTBOPOB.
IIpeonocvliku 603HUKHOBeHUSL meopuu dnekmpoaumudeckotl ouccoyuayuu. Moeu C. Appenuyca, /1. U. Menoeneesa, U. A. Kabnykosa u Op. yyeHuix.

BHGKTpOJ'II/ITH W HCIJICKTPOJIUTHI.
ﬂul’lOﬂbHO@ CmpoeHue MoJeK).ivl 600U0l. Hpoueccm, IMPOUCXOAAINHE C DJICKTPOJIUTAMHU IIPU paCIlJIaBJICHUU U paCTBOPCHHUU BEIICCTB B BOJIC. Pons

BO/IbI B IIPOLIECCE IEKTPOIUTUYECKOM Tucconnanuu. Jluccounanus 3J1eKTPOJIMTOB C HIOHHOM U MOJISIPHOM KOBAJIGHTHONW XMMHUYECKOH CBs3bl0. CBOMCTBA
noHOB. Kpucmannoeuopamei. TemnnoBble BIEHUS, COIPOBOXKIAIONINE MPOLIECCHl pacTBOpeHusi. Kpamkue ceedenusi 0 HeBOOHbIX pACMBEOPAX.

OcHogHble NONI0JICeHUsL Meopul PAcmeopos.
CuibHBIC U cita0ble ANeKTpoIuThl. Cmenens ouccoyuayuu. Koncmanma ouccoyuayuu.
Peakiuu noHHOTO 0OMeHa. XUMHUYECKHE CBOMCTBA KUCIIOT COJICH U OCHOBAHUM B CBETE TEOPUH DIICKTPOJUTHUCCKON AUCCOIMALMH. [ uopoau3

conell. Xumuueckue peakyuu 6 ceeme mpex meopuﬁ: AMOMHO — MOJEKYIAPHO2SO YUEHUA, DIEKMPOHKO20 CMPOEHUsL amoma, nopuu 3ﬂeKmp0ﬂumuquK01J

ouccoyuayuu.

Paszgean |1
DJIeMEHTHI — HEMeTAJLIbI M UX BajKHeH e coeqnHeHu s
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Tema 3. O0masi XapakTepUCTHKA HEMETAJJIOB

XumuveckHe 3JeMeHThl — HeMeTa/lIbl. PaciipocTpaHeHne HEMETAJUIMYECKUX AJIEMEHTOB B Ipupoje. [lonoxeHue 351eMEHTOB — HEMETAIUIOB B
nepuoauueckon cucreme. Hememaniuveckue P — snemenmul. OCOOEHHOCTH CTPOEHUS HUX aTOMOB: oOmue 4epThl M pa3nuuus. OTHOCUTENbHAs
AJIEKTPOOTPHULATENbHOCTh. CTENEHU OKMCIEHUS, BAJICHTHBIE COCTOSIHUS aTOMOB HEMETAJUIOB. 3AKOHOMEPHOCTH W3MEHEHHMs 3HAUEHUU 3TUX BEJIMYMH B
Nepro/Iax M TPyNIax MepruoauIecKoi cucTeMbl. TunuyHbie GOpPMBI B BOJOPOJHBIX U KUCIOPOAHBIX COSAMHEHUSIX HEMETAIJIOB.

IIpocthie BemecrBa — HeMmeTabl. OcoOeHHOCTH UX cTpoeHUs. PU3NYECKUE CBOMCTBA (arperaTHoe COCTOSHHE, TeMIlepaTypa IUIaBJIEHUS,
KHUIIEHUsI, PacTBOPUMOCTh B Boje). [lonarue amnorponuu. Ajuotpornusi yriepoaa, (ocdopa, cepbl. OOYCIOBIEHHOCTh CBOWCTB aJUIOTPOIIOB
OCOOEHHOCTSIMU MX CTPOEHMSI; IPUMEHEHHE aJUIOTPOIIOB.

XHMHYeCKHe CBOHCTBA MPOCTHIX BellecTB HeMeTal10B. [[puunHbl XUMUYECKOW MHEPTHOCTH OJaropoJHbIX ra30B, HU3KOW aKTMBHOCTH a30Ta,
OKHUCJIUTETIBHBIX CBOMCTB M JIBOMCTBEHHOI'O IMOBENEHUS CEpPbI, a30Ta, YrJepoJa MU KPEMHHUS B OKHCIUTEIBHO — BOCCTAHOBMTEIBHBIX peakuusax. OOmue
CBOICTBa HEMETAJJIOB U CIIOCOOBI UX MOTYYEHUS.

Boaopoanbie coenunenusi HeMeTaw10B. opmMbl BOAOPOJIHBIX COCAMHEHUH. 3aKOHOMEPHOCTH M3MEHEHUS (PU3UYECKUX U XUMUYECKHUX CBOWCTB
BOJIOPOJIHBIX COETUHEHHUI B 3aBUCHUMOCTH OT OCOOCHHOCTEH CTpOEHMsI aTOMOB OOpa3yroluX MX 31eMeHTOB. CBONCTBA BOJHBIX PAacCTBOPOB BOJOPO AHBIX
coemHeHUI HeMeTauioB. KUCIOTHO — OCHOBHAs XapaKTEPUCTHKA UX PACTBOPOB.

Boicme KucJI0poaHbIe coeIUHEHU HeMeTaL0B. Oxkcuovl u 2uopokcuosl. Mx cocmas, cmpoenue, ceoticmaa.

Tema 4. [loarpynna Kucjiopoaa v ee TANUYHbIE MPeICTABUTEH

O0mas XapakTepUCTHKA HEMETAJJIOB MOATPYNIIbI KHCJI0POAa. 3aKOHOMEPHBIE U3MEHEHU B OArpyIie. GU3ndecknue U XMMUYECKHE CBOMCTBA
XaJbKOTEHOB — TPOCTBIX BEIIECTB. XaIbKO2EHHUObl, XApaKmep ux BOOHbIX pacmeopos. buonocuueckue @ynxyuu xanvkocenos. Kucmopom u 030H.
Kpyeosopom kucrnopoda é npupode. Cepa Kak MpoCTOE BEUIECTBO. AJUIOTPOIIUS Cephl. [lepexod aniomponHuix ¢opm opye 6 opyea. XUMUYECKHE CBOMCTBA
cepsl. [Ipumenenue cepbl. CepoBOIOPOJI, CTpOCHHE, (PU3HMUECKUE U XUMUYECKUE CBOICTBA. BoccTaHOBUTENBHBIE CBOICTBA cepoBoaopoaa. KauecrBenHas
peakuus Ha cepoBogopon U cyabduabl. Ceposodopod u cyrvguosvt 6 npupoode. Bozoeiicmeue ceposooopoda Ha opeanuzm uenoseka. llonyuenue
€epo6ooopooa 61abopamopui.

Kucnopoaconepxkammue coexunenusi cepbl (1V). Oxcun cepwr (IV). Cepuucras kuciaora. CocraB, CTpoeHHE, CBOHCTBA. OKuciumenivbHo —
gocCcmanosumenbhvle ceoUcmaa Kuciopoocooeprucauux coeounenuti cepol (1V). Cynbdutsl. Iuopocyrvpumol. Kauecmeennas peakyus HA CEPHUCMYIO
kuciomy u ee conu. Ipumenenue kuciopoocooepacawux coeourenutl cepul (1V).

Kucnopoaconepxamue coexunenus cepoi (V1).Oxcun cepol (VI), coctas, crpoenue, coiicta. [lonydenue okcuma cepbl (V1). CepHast KuciaoTa,
COCTaB, CTpOeHUE, (uznyeckue cBoiictBa. OCOOEHHOCTH €€ PacCTBOPEHHUS B BOJE. XUMHUYECKHE CBOMCTBAa pa30aBiICHHON M KOHIEHTPUPOBAHHOMN CEpHOM
KkucnoThl. OKUCIUTENbHBIE CBOMCTBA CEPHOM KUCIOTHL. KadecTBeHHas peakius Ha cynbdar — noH. [IpuMeHeHne cepHOi KUCIOTHI.

Kpyzoeopom cepvl 6 npupode. xkonocuueckue npobiemvl, c8s3aHHble C KUCIOPOOCOOEPHCAUUMU COCOUHEHUIMU CEPb.
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Tema 5. Hourpynna a30Ta " €€ TUIINYHDbIC IIPECACTABUTECIN

O0masi xapakTepuCTHKAa 3J1eMeHTOB MNOArpynmnbl a3zora. Ceolicmeéa npocmvix 6ewecms 3l1eMeHmo8 noozpynnvl azoma. BaxuHeimme
BOJIOPOJIHBIE U KMCIIOPOJIHbIE COEAMHEHNUS AIEMEHTOB MOATPYIIIbI a30Ta, UX 3aKOHOMEPHbIE UBMEHEHUS. M cmopusi omKpulmus U Uccie008anusl 2J1eMeHmos
noozpynnvl azoma.

A30T KaK 3JIeMEeHT M KaK MPOCToe BelecTB0. XMMUYECKHUE CBOMCTBA a30Ta.

AvmMmuak. CtpoeHue, CBOUCTBA, 8000POOHAs CB8A3b MexCOy MONeKyaiamu ammuara. Mexanusm obpazoeanus uona ammonus. Conu aMMOHUS, UX
XUMHUYECKUE cBOMcTBa. KauecTBeHHas peakuus Ha MOH aMMOHHUS. [[puMeHeHne aMMuaka v coJjieid aMMOHUS.

Oxcuapl azora. Ctpoenue okcua asora (1), okcuma azora (1V). dusnueckue u xuMuveckue cBoiictsa okcuaos azota (11),(1V).

A30THasi KHCJIOTA, €€ COCTaB M cTpoeHue. Du3NUeCKUe M XUMHUYECKHE CBOWCTBA a30THOW KUCIOTHL. OKHCIHUTENbHBIE CBONCTBAa a30THOM
kucnotel. Cocmasnenue ypasweHuul peakyuti 63aumMoO0eucmsusi a30MmHOU KUCIOMbl ¢ Memaiiamu Memooom 31eKkmponno2o bananca. Coau a30THOU
KHUCJIOTBI — HUTPAThL. Kauecmeennvie peakyuu Ha azomuyio kuciomy u ee coau.llomydeHne u npuMeHeHne a30THON KHUCIIOThI U €€ COJIeH.

Kpyzoeopom azoma 6 npupooe.

dochop Kak IeMEHT U KaK NpocTroe BemecTBO. Amnorponusi ¢docdopa. Ousmdeckue u XxuMudeckue cpoiictBa Qochopa. Bomopomusie u
KHCJIOPOJIHBIE coennHenus pocdopa, nx cBoiictBa. DochopHas kuciaota u ee conn. KadectBennas peakius Ha pocdar — HoH.

Kpyzoeopom ghocgpopa 6 npupooe.

Tema 6. [loarpynmna yrJiepoaa

OO0mas xapakTepuMCTHMKA 3JIeMEHTOB MOATPYNNbI Yrjepoaa. OJIEKTPOHHOE CTPOCHHE AaTOMOB »JJIEMEHTOB MOATPYMINbBI Yriepona, WX
pacnpocTpaHeHue B IPUpPO/IE.

Yriepoa Kak npocToe BelecTBo. AJIOTPONUs yriiepoia: anMas, rpadur, ¢pymiepersl. AncopOrusi. XUMHUECKUe CBOMCTBA yriaepoa.

Kucaopoaubie coenmnenusi yriaepoaa. OKcuabl yriepoja, CTpOCHHE, CBOWCTBA, MOJy4YeHHE. YTOJbHas KucCiIoTa M ee coiu. KadecTBeHHas
peaxiusi Ha KapOOHAT — UOH.

Kpemuuii u ero cBoiicrBa. Kucinopoansie coemuHenus kpemuus: (1V), kpemMHueBas KHCIIOTa, COCTaB, CTpoeHHE CBOMCTBa. CHUIIMKATHI
Cunuxkamuas npomviuiienHocms. Kpamkue ceedenust o kepamuxe, cmexie, yemenme.

Paszgen 111
MeTaaiabl

Tema 7. O0ue cBoiicTBA METAJJIOB

OJEMEHTHI - METaJjIbl B npupoac u B HepHOHquCKOﬁ cucreme. OcoOEHHOCTH CTPOCHMS aTOMOB METAJJIOB: S-, P- U d- snemenmos. 3nauenue oHepeuu
UoHu3ayuu. Meramyeckas CBS3b. KpI/ICTaJIJ'II/I‘leCKI/Ie PCHICTKU. O6H.[I/Ie 151 CHCI_[I/I(I)I/ILIGCKI/IC (I)I/ISI/I‘-ICCKI/IC CBOMCTBa METAJIJIOB. O6H.[I/Ie XUMHWYCCKHEC

CBOMCTBa METAJLJIOB. 3J'ICI(Tp0XI/IMI/I‘-IeCKI/II71 pAx HaHpH)KeHPIfI MeTaloB. Hcnoavzosanue INEKMPOXUMUUECKO2O p}lda Hal’lp}l.?fCEHulZ memaios npu
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8bINOIHEHUU CAMOCmosamenbHblix pabom. OOIIIE CBEACHUS O CIUIaBax.
[lonsiTue Koppo3uu MeTawioB. Kopposzus memannos — O0OWeniaHemapHblil 2e0XUMUYEeCKUll npoyecc; 6uobl KOPpO3UU — XUMUYECKAs U
NEKMPOXUMUYECKAS U CNOCOObL 3aUUMbl OM Hee.

Tema 8. MeTa/Jibl I1aBHBIX U OOOYHBIX MOATPYIIT

Mertanasl — 3iementbl |A- IIA- rpynn.Crpoenne aromoB xumudeckux 3neMeHTOB |A-, |IA- rpymm, uX cCpaBHMTENIbHas XapaKTEpUCTHUKA.
Ouznyeckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB U THAPOKCUAOB, coiel. IIpuMeHeHne mienouHbIX U HIeIOYHO3EMEIbHBIX METaIOB.
3axonomepHocmu pacnpocmpanerus WeroYHbIX U Wel0YHO3eMeIbHbIX Memailos 6 npupoode, ux noxyyeHue. MuHepasbl KalblUs, UX COCTaB, CBOICTBA,
o0JacTy MpakTU4YeCcKoro npuMeHeHus. JKecTkocTb BoAbl M criocoObl ee ycTpanenus. PorvmemannoslA-, I1A- epynn 6 orcusoti npupooe.

AJIIOMUHUI: XUMHYECKUN DJIEMEHT, MpOCToe BemiecTBO. PDu3MyecKkne W XUMHUYECKHE CBOMCTBA. Pacmpoctpanenue B mpupojge. OCHOBHBIC
MuHepaibl. [I[puMeHeHne B COBpeMEeHHON TeXHUKe. BaxkHelme coeITMHeHNS aIFOMUHUS: OKCHUJIBI M TUJIPOKCHUIBL; aM(POTEPHBIN XapakTep UX CBOUCTB.

Mertanasl IVA — rpymnbl — p-3aeMeHTbl. Ceuney u 01060: cmpoenue amomos, Qusuko — Xumudeckue c80UCmaea npocmulx 6eujecms, OKCuowvl U
2UOpOKCUObL 01064 U ceuHya. Mcmopuueckuil ouepk o npumeHenuu 3mux memannos. TokcuyHocmsv c8UHYa U e20 COeOUHEeHUU, OCHOBHble UCMOYHUKU
3a2pASHEeHUs. UMU OKpYdcaloueli cpeobi.

Keneso, vapeaney, xpom Kaxk NpeacTaBUTETH METAILIOB MO0OYHBIX NOArpynn. Cmpoenue amomos, c8ouUcmea xumuveckux snemenmos. JKeies3o
Kak mpocrtoe BemiecTBo. dusnyeckue u xumMudeckue cBorctBa. CoctaB, 0COOCHHOCTH CBOMCTB M NMPUMEHEHUS Yyr'yHa W CTaIM KaK BOXKHEHIIMX CIUIABOB
xene3a. O cnocobax XMMHYECKOW aHTHKOPPO3MOHHOM 3aIUThI CIUIABOB jkelie3a. KpaTkue cBeleHUs O BaXHEHIINX COCIUHEHUSX METAIIOB (OKCHUIBI H
THAPOKCHBI), 00 UX MOBEJEHNH B OKHCIHMTENBHO — BOCCTAHOBUTENBHBIX peakiusax. Coequuenns xenesza — Fe?*, Fe¥*. Kauecmeennvie peaxyuu na uomwl
Jicenesa. buonorudeckas pojib METaJIOB.

Paszngea IV
O0mme cBeeHUs1 00 OPraHMYECKUX COeTMHEHHUSIX

Tema 9. YrueBogopoasbl

Coeounenus yenepooa — npeomem cAMOCMOSMENbHOU HAYKU — Opeanudeckou xumuu. Ilepsonauanvuvie ceedeHuss 0 CMpOeHUU Op2aHUYecKUx
sewecms. Hexomopwie nonoscenus u ponv meopuu A. M. Bymneposa 6 pazsumuu smoti nayku. Ilonartue o romonoruu u moMmepuu. Knaccudukarms
YIJIEBOJOPOIOB.

IIpenesibHbIe YrjeBOAOPOAbl — AJKAHbL. JDIeKMPOHHOE U NPOCMPAHCMBEHHOE CMPOEHUe NPeoelbHbIX Y2le8000po0os (ankanos). HMzomepus u
HOMEHKIamypa npeoelbHblX yene6000pooos. Duznueckue M XUMHUYECKHe CBOicTBa ankaHoB. CHOCOOHOCTh aJKaHOB K pEakUWd 3aMelleHus U
M30MEpU3ALIUU.

HenpeneabHblie yriieBoaAopoabl — aJKeHbI U ATKUHBL. J1eKMpOHHOE U NPOCMPAHCMBEHHOE CMPOeHUe ANKEHO8 U aIKUHO08. ['OMOIOrnYecKuil ps
ankeHoB. Homenxknamypa. ®uznyeckre U XUMUYECKUE CBOMCTBA alikeHOB. CIIOCOOHOCTD aJKEHOB K PEaKLMU MPUCOETUHEHUS U nomMepu3anun. [Tonsatue

O MMOJIMMCPHBIX XUMHUYCCKUX COCIUHCHUAX: MOHOMCP, NMMOJIMMEP, CTCIICHL MMOJIMMCPU3AlIUU. IomuaTHneH. AJIKI/IHBI, HOMCHKJIATYypa, CBOICTBA.
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Luxnuueckue yene6000poobi.
Pacnpocmpanenue yenesodopooos é npupooe. Ilpupoonsie ucmounuxu yene6o00pooos. Cocmag negpmu u Xxapaxmepucmuxa 0CHOSHbIX NPOOYKMO8,
noxyyaemvix u3 Hegpmu.

Tema 10. Kuciiopoacoaep:kamue opraHndecKne coeHHeHNsI

[lonsitne o ¢yHkuMOHANBHON Tpynme. ['oMoJornyeckue psiabl CIUPTOB M KapOOHOBBIX KUCIOT. OOmme GopMynsl KIACCOB ATHX COCAMHEHHA.
PuU3HOJIOrnYecKoe ACUCTBUE CIHUPTOB HA OPraHM3M. XMMHUYECKHE CBOWCTBA CIMPTOB: IOPEHUE, TMAPOTaJOreHHpoBaHue, aeruaparanus. llonsrtue o
MHOTOATOMHBIX ciupTax (riuuepuH). O0ume cBoicTBa KapOOHOBBIX KUCIOT. Peakius arepudukanuu.

Tema 11. BuoJioruyecku BaxkHble OpraHH4YecKue coeJUHeHUs (JKUPBI, YTJIeBO/bl, 0eJIKH)

XUMHS U TUIIA: KUAPBI, YIJIEBOABI, OCTKM — Ba)KHEHIIME COCTaBHBIE YACTH IMHIIEBOTO paIlOHA YeJIOBeKa W KUBOTHBIX. CBOWCTBA JKHPOB M
yri1eBo10B. Posth 0€1KOB B MPUPOJIe M UX XUMUYECKHUE CBOMCTBA, TUIAPOIIN3, JCHATYpAITHsI.

Paznea V
XuMHA ¥ KU3HD

Tema 12. YesioBek B MHupe BellecTB

BermectBa, BpeHbIe I 30POBhS Y€TIOBEKA U OKpYKaromiei cpenbl. [loaumeps! 1 UX 3HaAYCHHUE B )KU3HU YEJIOBEKA.
Xumus u 300posve.
MuHepanpHbIe YI0OpEHUS Ha BallleM y4acTKe.

Tema 13. IIpou3BOACTBO HEOPraHUYECKHUX BElECTB U UX IPUMEHEHHe

[loHsiTHE O XMMHYECKOH TEXHOJOTHH. B3aumocesasv Hayku XuMuu ¢ XUMUYEeCKOU mexHonouel (3HaueHue YuyeHuul o KuHemukxe, Kamanuse,
9HepzemuKe XUMU4ecKux peakyuti 8 xumuveckou mexnonoauu). [lonamue o xumuxo — mexnonocuveckom npoyecce. Ilonamue o cucmemnom nooxooe K
Op2aHU3AYUU XUMUYECKO20 NPOU3IBOOCMSBA; He0OXOOUMOCMb 83AUMOCEA3U IKOHOMUUECKUX, IKOJIOSUHUECKUX, MeEXHONo2udecKux mpebosanuti. Xumuko —
MEeXHONI02UYECKULl NPoYecc Ha npumepe NPou3so0Cmead CepHOU KUCIOMbl KOHMAKMHBIM chocobom. Pasnuunvie uobl cvlpbs 015 npoussoocmea cepHoll
kucromul. Ipunyunvl xumuueckou mexuvonocuu. Hayunvie cnocobvl opeanusayuu u onmumu3ayuy npou3eoo0Ccmea 6 cogpemMennvlx yciogusx. Ilonamue o
83AUMOCBA3U: CHIPLE—>XUMUKO — MEXHOL02UUECKULL NPOYECC—NPOOYKM.

[TonsiTue 0 Metamnypruu. Xumuko — mexHolio2u4ecKue OCHO8bl NOAyYyeHuss memannoé us pyo. IIpom3BoacTBo 4yryHa. Paszmuunble crocoObl
MIPOU3BOJICTBA CTANHU. Jlecuposannvie cmanu. Ilpobrema payuonanbHo20 ucnonb306anus coipvs. [lepcnekmueHvle mexHon02uu NOLyYeHUss MEMAN08.
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IIpumepHbIe 00bEKTHI IKCKYPCHIA.

1. My3€I/I — MHUHCPAJIOTHYCCKHUEC, KPACBCAUCCKHUC, XYAOKCCTBCHHBIC, MCMOPHAJIBHBIC BBIJAOMIUXCA YYCHBIX — XHMHKOB. 2. XUMHUYECKHUE
nabopaTopuu — 0Opa30BaTENbHBIX YUYPSKICHUH CpPEIHEr0 MW BBICHIET0 MpOo(pEecCHOHATBHOrO o0pa3oBaHus (ydeOHbIE M HAy4HbBIE), HAy4YHO —
HCCIIEIOBATENIbCKUX OpraHu3aui. 3. DKCKypCUH B IPUPOTY.

IIpumepHbie HAaNpaBJIeHUS NPOEKTHOM 1eSITeIbHOCTH 00yYaloIMXCs

Pabora ¢ pa3nuyHbIMU UCTOYHUKAMU XUMUYECKOH HH(OpMALINK.

Ananutnyeckue 0030pbl UHPOPMAIUH 110 PELICHHUIO ONPEAETICHHBIX HAYYHBIX, TEXHOJIOTUYECKUX, TPAKTUUECKUX MPOOIIEM.
OBnajgeHre OCHOBaMH XUMUYECKOTO aHAIN3A.

OBnajgeHre OCHOBAMH OPTaHUYECKOTO CUHTE3A.

PoNbE
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4. TemaTnueckoe INIAHUPOBAHUE C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbBIX HA H3YyYCHUE Ka)l(IlOﬁ TEMbI

(66 yacoB — 33 Hexesn)

9knacc
No Tema Kon-60 uacos
1. Pa3nen 1. Teoperuueckune ocHoBbl xumuu (14 1) 14 yacoB
1.1. XHWMHYECKUE PEAKIMU U 3aKOHOMEPHOCTH MX IPOTEKaHUs 3 yaca
1.2. PactBopbl. Teopust 2JIEKTPOIUTHIECKON THCCOINALIAN 11 gacoB
2. Paznen I1. Di1eMeHTBHI-HEMeTAJIBI M X BaXkHel e coeuHenus (24 4) 24 yaca
2.1. OO6mas xapakTepUCTUKaHEMETAIJIOB 3 gaca
2.2. [Toarpynna xucinopoja v €€ THINYHbIE IPEACTABUTENH 7 yacoB
2.3. [Toarpynna a3ora u e€ TUIIMYHBIE TPEICTABUTENN 6 yacoB
2.4 [Toarpynma yriepoaa 8 yacoB
3. Pasznen I11. MeTajibl 12 yacoB
3.1. OO01ue CBOMCTBA METAILIIOB 4 gaca
3.2. MeTtasutpl TJIaBHBIX ¥ TIOOOYHBIX TIOATPYIITT 8 yacoB
4, Paznes IV. O0mme cBeieHusi 00 OpraHuvdecKux coeIMHeHUusIX 9 yacoB
4.1, YTrieBoa0po bt 5 gacoB
4.2. Kucnopopacoaepxaiine opraHi4ecKue CoeTMHEHMsI 2 yaca
4.3. buosorndeckn BaxkHbIC OPraHUYECKUE COSTUHEHUs (KUPBI, YIIIEBOJIbI, OCIIKH) 2 Jaca
5. Paszgea V. XuMus u JKU3HL 7 4yacoB
5.1. YenoBek B MUPE BEIIECTB 4 qaca
5.2. [Tpon3BO/ICTBO HEOPraHUYECKHX BEIIECTB U UX MPHUMEHEHHE 3 yaca
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