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IL1anupyeMbie pe3yabTaThl OCBOEHHS Y4eOHOro npeaMera «XUMHA» HA YPOBHE OCHOBHOI0 00pa3oBanus 8 Kjiace
BbInycKHUK HAYYHTCS:
® XapaKTCPU30BATb OCHOBHBLIC MCTOAbI ITIO3HAHUA: Ha6JHOI[eHI/I€, HU3MCPCHUC, DKCIICPUMCHT,
® OIIMCHIBATH CBOMCTBA TBCPABIX, JXUJKUX, F213006pa3HI)IX BCUICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKHU,;
® DACKpBIBATb CMBICII OCHOBHBIX XHMHYCCKHX MMOHATUH «aTomM», «MOJICKYJIa», «XUMHUYECKUHU OJICMCHT», «IIPOCTOC BCUICCTBOY,
BCIUICCTBO», «BAJICHTHOCTB», «KXUMHUUCCKAA PCAKLUA», UCIIOJIb3YSA 3HAKOBYIO CUCTEMY XUMUU;
® pPAacCKpBIBaTh CMBICI 3aKOHOB COXPAHECHUS MACChI BEIIECTB, TIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOH TEOpHH;
pasiiniaTtb XUMHYCCKHUEC U q)HSI/I‘IGCKI/Ie SABJICHUS
Ha3bIBaTh XUMHWYCCKUC DJICMCHTHI,
OTIPENIENATh COCTaB BEUIECTB 10 UX (hopMyrnam;
OTIPEJICIIATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COSIMHCHUSAX;
OMpCACIIATh TUII XUMHUYCCKUX peaKHHﬁ;
Ha3bIBaTh MMPU3HAKU U YCJIOBUA NPOTECKAHUA XUMHUYCCKUX peaKHHfI;
BBIABJIATH MIPU3HAKHW, CBUACTCIIBCTBYIOIIHUE O IIPOTCKAHU N XUMHAYECKOU PE€aKuu npu BBIMIOJIHEHUH XUMHUYCCKOT'O OIIbITA,
COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHI;
COCTaBJIATH YPaBHEHUS] XUMHUECKUX PEAKIIHIA;
coOmo1aTh paBmuiia 6€30macHO# pabOThI TP MPOBEJCHUH OTIBITOB;
MOJI30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM H MTOCYIOH;
BBIYUCIIATH OTHOCUTEIILHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB;
® BBIYHCIISATH MACCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHHUS,
® BBIYHCIATH KOJIMYECTBO, 00BEM MM MACCy BEIIECTBA M0 KOJIMYECTBY, 00BEMY, MAacCe PEarcHTOB HIIU MPOYKTOB PEaKIIHH;
XapaKTepu30BaTh (PU3MUYECKHE U XUMHUECKHE CBOMCTBA POCTHIX BEIIECTB: KHCIOPOa U BOJIOPO/Ia;
MOJIy4aTh, COOMPATh KHCIOPO U BOJIOPO/I;
pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJIOPO/I;
pacKpbIBaTh CMBICI 3aKOHA ABOTaJIpO;
PacKpbIBaTh CMBICI MOHATUH «TEIIOBOH 3(D(MEKT peakIum», «MOJISPHBIH 00beM»;
XapaKTepu30BaTh GU3NUYECKUE  XUMHUECKHUE CBOMCTBA BO/IBI;
PacKpbIBaTh CMBICIT TIOHATHUS «PACTBOPY;
BBIYHCIISITH MAaCCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MPUTOTOBIISITH PACTBOPHI C ONIPEIEIIEHHO MacCOBOM JTOJIEH pacCTBOPEHHOTO BEIIECTBA;
HA3bIBATh COCMHEHMS U3YYCHHBIX KIIACCOB HEOPraHUYECKHUX BEIIECTB;

ONpCACIIATh IMPUHAAJICIKHOCTD BCUICCTB K OIMMPCACIICHHOMY KJIACCY COCI[PIHCHHﬁ;

«CJIOXKHOC

XapaKTCpU30BaThb (I)I/I3I/I‘ICCKI/IC 1 XUMHYECKHUE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX BCIICCTB: OKCUIOB, KUCIIOT, OCHOBaHHﬁ, COHCﬁ;



COCTaBIIATh (POPMYIIBI HEOPTaHUIECKUX COCTUHEHHUIN H3yYCHHBIX KIIACCOB;

MMPOBOAUTD OIIBITHI, HOATBCPIKAAOIINEC XUMUUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIACCOB HCOPraHMYCCKHUX BCIUICCTB,

pacrio3HaBaThb ONBITHBIM IYTEM PACTBOPLI KUCJIOT U HIGJIO‘-IGﬁ MO0 USMCHCHUTIO OKPACKHU MHAHUKATOPA,

XapaKTCpU30BaTh B3aMMOCBA3b MCKY KilaCCaMU HECOPTraHNYCCKUX COCIII/IHCHPIfl;

packpsiBaTh cMmbica [lepuoanueckoro 3akona (.M. Menneneesa;

OOBSACHATh (PU3UYECKHUI CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpAa XMMHYECKOTO JJIEMEHTa, HOMEPOB TPYIIILI U IEpPHOJa B MEPHOIUICCKON

cucreme /.M. MeHnneneena;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOEHMSI aTOMOB, CBOICTB 3JIEMEHTOB B IIPEJIeNIax MaJIbIX EPUOJ0B U TJIaBHBIX MOATPYIIIL;
XapaKTepU30BaTh XUMUYECKHE AJIEMEHTHI (OT BOJOPOJIa JI0 KaJblUs) HA OCHOBE UX MOJIOXKEHUs B nepuoanyeckoit cucreme JI.M1. MenneneeBa u

0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

COCTAaBJISITh CXEMBI CTPOCHHMS aTOMOB ITepBbIX 20 3eMeHTOB nepuoanyeckoi cucreMsl .M. Menneneesa;

PacKpbIBATh CMBICI OHSITUN: «XUMHYECKAs! CBS3bY», «3JIEKTPOOTPULIATEIHLHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIIMYECKON PEIETKH;

OTIPEENATh BUJ XUMUYECKOU CBSA3H B HEOPraHMUECKUX COEANHEHUSX;

n300pakaTh CXEMbI CTPOEHHS MOJIEKYJI BEILIECTB, 0OPa30BAHHBIX PAa3HBIMU BUIAMU XUMUYECKUX CBA3CH;

pacKpelBaTh CMBICT TOHATHH «HOH», «KATHOH», «AHHOH», <QJIEKTPOJMTBDY, «HEDIEKTPOJIUTB), «AJIEKTPOJUTHUYECKAs AUCCOLUALM,

«OKHCIIUTECIIbY, KCTCIICHb OKUCJIICHUA» «BOCCTAHOBUTECIIL», «OKUCIICHUEC), KBOCCTAHOBJICHUC),

ONpeACIIATh CTCIICHb OKUCIICHUA aTOMa 3JICMEHTA B COCANHCHHU U,

PaCKprIBaTh CMBICII TCOPHUHN BHGKTPOHHTHHCCKOﬁ AucCconuanum,

COCTAaBJIATb YPABHCHUA BHCKTPOJIHTHIICCKOI;'I JUCCoralu KHUCJIOT, meﬂoqeﬁ, COJICI>'I;

0OBACHATH CYIIHOCTB IIponecca BHGKT”pOHHTquCKOﬁ JUCCOoMaly 1 peaKHI/Iﬁ HOHHOI'O 06MCHa;
COCTaBJIATH MOJIHBIC M COKPAIICHHBIC NOHHBIC YPABHCHUA pC€aKIIUU O6MCHa;

OIIPCACIIATH BOSMOKHOCTD ITPOTCKAHU A peaKHI/Iﬁ HMOHHOI'O O6M€Ha;

IIpOBOAUTH PCAKINH, ITOATBCPIKAAOIINC Ka4yeCTBEHHBIM COCTaB Pa3JIMYHbIX BCUICCTB,;
OIIPCACIIATH OKHUCIUTCIIb 1 BOCCTAHOBUTCIIb,

COCTaBJIATh YPABHCHUS OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

Ha3bIBaTh CI)aKTopBI, BJIMAIOIIUEC HAa CKOPOCTH XUMHUYECKOU pCaKnum;

KHaCCH(bHHHpOBaTB XUMHUYCCKHUEC PCAKIIUU 10 PA3JIMYHBIM IIPU3HAKAM;

XapaKTCpU30BaThb B3aNMOCBsA3b MEKIY COCTABOM, CTPOCHHUEM U CBOMCTBaMH HCMCTAJJIOB,
MMPOBOAUTD OIIBITHI 11O IMTOJTYUCHULO, CO6I/IpaHI/IIO N U3YYCHUIO XUMUYCCKUX CBOMCTB Fa3006pa3HI>IX BCHICCTB: YIICKHUCJIOIO I'a3a, aMMHAKa;
pacnio3HaBaTb ONBLITHBIM IIYTEM ra3006p33HLIe BCIICCTBA: yFJICKHCJIBIf/'I ra3 1 aMMHUaK;
XapaKTCpU30BaThb B3aUMOCBA3b MCKIY COCTABOM, CTPOCHHUEM U CBOMCTBaMH MCTAJIJIOB,

Ha3bIBATb OPraHUYCCKUC BCIICCTBA 10 UX (bopMyne: MCTaH, 3TaH, 3TUJICH, MCTAHOJI, 3TAaHOJI, INIUICPUH, YKCYCHAd KHUCJIO0TA, aMUHOYKCYCHasd
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KHCJIOTa, CTeApUHOBAsk KUCIIOTA, OJICMHOBASI KMCIIOTA, TIII0K03a;

® OIICHMBAThH BIUSHUE XUMUYIECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH cpeibl Ha OPTaHU3M YEIOBEKa,;

® TPaMOTHO OOpamIaThCs C BEMECTBAMU B TIOBCCTHEBHOM KU3HU

® OMpeACIsATh BO3MOKHOCTh NMPOTEKAHUS PEAKIIUI HEKOTOPBIX MPEICTABUTENICH OPraHWMYSCKUX BEIIECTB C KHCIOPOJAOM, BOJOPOJIOM, METalIaMH,
OCHOBAHUSIMH, TaJIOTCHAMH.

BbInyCKHUK MOJTyYHTBO3MOKHOCTh HAYYHThCS:

® gbIOBUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO SUNOME3bl O XUMUYECKUX CBOUCMBAX GeujeCms Had OCHO8e UX COCMmA8a U CMPOeHUs, Ux
CNOCODHOCMU 6CMYNAMb 8 XUMUYECKUE PeaKyull, 0 Xapakmepe u npoOYKMax pa3iuyHulxX XUMUYECKUX PeaKyutl;

® Xapakxmepuzoeamsv Gewjecmsa nO COCMAsy, CMPOEHUI0 U CEOUCMEAM, YCMAHABIUBAMb NPUUUHHO-CIEOCBEHHbIEe C6A3U MeHCOY OAHHbIMU
XapakmepucmuKamu eeujecmad;

® CcoOCmasnAms MOJEKVIAPHbIE U NOJHble UOHHbLE YPABHEHUS N0 COKPAUWEHHBIM UOHHBIM YPABHEHUAM,

® NPOCHO3UPOBAMb CHOCOOHOCMb GeUjeCmBd NPOosGISAMb OKUCIUMENbHbIE ULU B0CCHAHOBUMENbHbIE CEOUCMBA C YUemoM CmeneHell OKUCIeHUs
IIEMEHMO8, BX00SAUUX 8 €20 COCMA8;

® CcoCmasnAmy YpasHeHUs peakyutl, COOmeemcmsyouux nocied08ameibHOCMU NPepayeHUll HeOP2AHUYEeCKUX 8eecms PA3IUYHbIX KIACCO8;

® gbIOBUCAMb U NPOBEPSAMb IKCHEPUMEHMATbHO 2UNOMe3bl O Pe3yIbMmamax 6030elicmeuss pa3IuyHblX (AaKmopos Ha UMEHeHUe CKOpPOCmU
XUMUYECKOU peakyuu;

® UCNONBL3068aAMb NPUOOPEMEHHble 3HAHUS 01 IKOIOSUHECKU 2PAMOMHO20 NOBEOeHUs 8 OKpYicaloujell cpede;

® UCNONBL306AMb NPUOOPEmeHHble KIHUuedble KOMNEeMeHYuu NpU GbINOJIHEHUU NPOEKMO8 U YYeOHO-UCCAe008AMENbCKUX 3A0ay NO U3YYEHUNO
cBoticms, cnocob08 NoLyYeHUs U pACNO3HABAHUSL BeUleCE,

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax;

® KpumuyecKu OMmHOCUMbCSL K NCEBOOHAYHHOU UHGOpMAYUU, HeOOOPOCOBECMHOU peKlame 8 CPeOCHEaAx MAcCCOB8OU UHDOpMayuu;

® 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL NO XUMUU OJIs NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

® coz0asamv MoOenu U cxembl OJisl peuleHUs Y4eOHbIX U NO3HABAMENbHbIX 3A0ay, NOHUMAMb He0OX00UMOCMb COON0eHUsT NPEONnUCaHUll,
npeonazaemvlx 6 UHCMPYKYUAX N0 UCHOIb30BAHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.



HJIaHI/IpyeMbIe pe3yJbTaTbl 0OCBOCHUA yqeﬁﬂoro npeamMera «XHuMHSD» HA YPOBHE OCHOBHOI'O 06pa30BaHI/IH 9 kaacc

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

BbInycKHMK Hay4YUTCS:

[] XxapaKTepr30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHHE, U3MEPEHUE, IKCIICPUMEHT;

[} omMCHIBaTh CBOWCTBA TBEP/BIX, KUIKHUX, Fa3000pa3HBIX BEUIECTB, BBIJCISS UX CYIIECTBEHHBIE IPH3HAKH;

l PACKPBIBATE CMBICJT OCHOBHBIX XUMHWYCCKHUX MOHITUH «aToOM», «KMOJICKYJIa», «XUMHUYECKUU QJICMCHT», «KIIPOCTOC BEIICCTBO», KCIOKHOC BCIICCTBOY»,
CBAJICHTHOCTb», «XUMHNYCCKasA pCaKUIusA», UCII0Jb3Yys 3HAKOBYIO CUCTCMY XUMUH,

(] pacKpbBIBaTh CMBICIT 3aKOHOB COXPaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPUH;
U pasiindyaTtb XUMHUYCCKHUEC U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA,

[J Ha3bIBaTh XUMHYCCKHUEC OJIEMCHTHI,

() ompeIeNIaTh COCTaB BEIIECTB 10 UX (popmynam;

[) onpeIeNIaTh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSIMHCHUSX

U OMpCACIIATh TUIl XUMHUYCCKHUX peaKuHﬁ;

(] Ha3bIBaTh MPU3HAKU U YCIOBHSI TPOTEKAHHUS XMMUYCCKHX PEAKITHIA;

[} BBISBJIATH MPU3HAKH, CBUICTEIHCTBYIONIUE O TPOTEKAHUN XUMHUECKOW PEAKIIUHU TIPU BBHITIOJTHEHUU XMMHUYECKOTO OTIBITA;
[J cocTaBnATh (POpMYJIbI OMHAPHBIX COCTUHEHUH;

[] cocTaBIATh YpaBHEHUSI XAMUYECKUX PEAKIINH;

(1 cobnronaTh npasuiia 6€301MacHON padOThI IPU POBEICHUH OTIBITOB;

[l mos30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U TIOCYIOM;

(] BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;

(] BBIYUCIIATH MACCOBYIO JIOJIFO XUMUYECKOTO AJIEMEHTA 10 ()OPMYJIe COCMHCHUS;

(] BBIYUCIIATH KOJUYECTBO, 00BEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WX MPOJTYyKTOB PEAKIINU;
[] xapakTepu30BaTh (pU3NYECKHE U XUMHUUECKUE CBOMCTBA MIPOCTHIX BEIECTB: KMUCIOPOa U BOJIOPO/Ia;

] mosy4arts, COOMpaTh KHCIOPO U BOJIOPO/I;

[J pacio3HaBaTh OMBITHBIM ITyT€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJAOPO/I;

[J pacKpbIBaTh CMBICT 3aKOHA ABOTaJIpo;

[J pacKpbIBaTh CMBICI MIOHATUH «TEIIOBOM dPPEKT peakiuuy», «MOJISIPHBIA 00BEM»;

[J xapakTepu30BaTh (U3NYECKUE U XUMUYECKHE CBOMCTBA BO/IBI;

[J pacKpbIBaTh CMBICT MOHSATHUS «PACTBOPY;



[ BBIYUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEILECTBA B PACTBOPE;

[J IpUrOTOBJIATH PACTBOPBI C ONPEAECICHHOW MacCOBOM JI0JIEH PACTBOPEHHOI'O BEILIECTBA,

L] Ha3kIBATh COCAUMHCHHA U3YYCHHBIX KJIIACCOB HCOPIraHMYCCKUX BCUICCTB,

[] xapakTepu30BaTh (PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BELLECTB: OKCHUJIOB, KUCIOT, OCHOBAHUM, COJIEH;
[l onpenenaTs NPUHAAIEKHOCTD BEILECTB K OIPEAEICHHOMY KJIACCY CO€AMHEHUI];

[J cocTaByATh (hOPMYIIBI HEOPTAaHUICCKUX COCTMHEHUH H3yICHHBIX KIIACCOB;

ll IMPOBOAWTE OIIBITHI, TOATBCPKAAOITNEC XUMHUYCCKUC CBOMCTBA HN3YYCHHBIX KJIaCCOB HCOPTraHNMYCCKUX BCUICCTB,

ll pacCrio3HaBaTh ONBITHBIM IIYTEM PACTBOPLI KUCIIOT U HIGJ'IO‘-IGI\/JI MO0 USMCHCHUTIO OKPACKHU MHAUKATOPA,

ll XapaKTCprU30BaTh B3aANMOCBA3b MCKAY KilaCCaMU HECOPTaHNYCCKUX COCHHHCHHﬁ;

[J packpbiBath cMbIcha Ileproanueckoro 3akona J[.M. Menneneesa;

[ 00BACHATH (hU3MUECKUN CMBICT aTOMHOTO (MOPSAAKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIIbI U IEpHoa B eproaundeckoit cucreme J[. 1.
MenneneeBa;
[ 00BACHATH 3aKOHOMEPHOCTH NU3MEHEHUS CTPOEHUSI aTOMOB, CBOMCTB AJIEMEHTOB B IIPE/IesIax MAJIbIX MEPUOJ0B U TJIaBHBIX HOATPYIIIL;

O XapaKTepPHU30BaTh XUMUYECKHE AIEMEHTHI (OT BOJIOPO/Ia 0 KAJIBbIIKs) Ha OCHOBE MX IMOJIOKEHHUs B mepuoandeckoit cucreme .M. Menneneena u
0COOEHHOCTEH CTPOCHHUS UX aTOMOB;

(] COCTaBIIATH CXEMbI CTPOCHHS aTOMOB TepBbIX 20 371eMEeHTOB nepuoauueckoit cucremsl /.. Menneneena;
(] pacKpbIBaTh CMBICI MOHSATUIN: «XUMHUYECKasl CBA3bY, «AIEKTPOOTPULIATEIBHOCTHY;

[J xapakTepr30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIINYECKON PEIIETKH;

[J onmpenenaTb BUJl XUMUYECKOM CBSI3U B HEOPTAHUYECKUX COCTUHEHUSX;

[J u300paxkaTh CXEMBbI CTPOEHUS MOJIEKYJI BEUIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMH XUMHUYECKUX CBSI3CI;

0 PAaCKpbIBATb CMbBICJI MMOHATUN «HMOH», KKaTHOH», KAHHUOH», «3JICKTPOJIUTEI», «HEIJICKTPOJIUTEI?, «AJICKTPOJIUTHYCCKAA JUCCOLUANA», KOKHCIIUTCIIb,
«CTCIICHb OKUCIICHUS) «BOCCTAHOBUTCIIL), KOKHCIICHUC), KBOCCTAHOBJICHHC),

0 OIIPCACIIATL CTCIICHDb OKHUCJICHUA aTOMa 3JICMCHTA B COCIMHCHH U ;

0 PaCKpPbIBATb CMBICJI TCOPUHU BHGKTpOHI/ITH‘leCKOﬁ AuCCcolanum,

[l cocTaBATh YpaBHCHUA BHGKTpOHHTH‘IeCKOﬁ Aucconruanmumu KMcCJIOT, menoqeﬁ, coneﬁ;

[J OOBSICHATH CYHIHOCTB IIponecca BHGKTpOHHTH‘IeCKOﬁ JUucconmuanv 1 peaKI_II/Iﬁ HOHHOI'O O6M€Ha;
[J coCTaBIATh MOJHBIE U COKPAIICHHBIC HOHHBIC YPABHCHUA PCAKIIUN O6MeHa;

U OonpeACIsITb BOBMOKHOCTE ITPOTCKAHU A peaKHI/Iﬁ HMOHHOTO O6MeHa;

0 MMpOBOAUTH PCAKIINU, MMOATBCPKAAOIINC KauyeCTBEHHBIM COCTaB Pa3JIMYHLBIX BCUICCTB,

0 ONpCACIIATh OKHUCIIUTCIIL U BOCCTAHOBUTCIIb,



[J coCTaBJIATh ypPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA;

(] Ha3pIBaTh (HAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOH PeaKIInu;

[} kmaccu(pupoBaTh XUMUYECKHE PEAKLINY 110 Pa3TMYHBIM IPU3HAKAM;

(] XxapakTepu30BaTh B3aUMOCBSI3b MEK/Yy COCTABOM, CTPOEHUEM U CBOWCTBAMU HEMETAILJIOB;

] MpOBOJUTH OIBITHI 110 MOJIYYEHHIO, COOMPAHUIO U U3YYECHUIO XUMUYECKUX CBOMCTB Ira3000pa3HbIX BELIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;
] pacnio3HaBaTh ONBITHBIM ITyT€M ra3000pa3HbIe BEIIECTBA: YIIEKUCIIbIN I'a3 U aMMHUAK;

[J xapakTepr30BaTh B3aUMOCBSI3b MEKYy COCTAaBOM, CTPOEHUEM U CBOMCTBAMU METAJLJIOB;

[] Ha3pIBATh OpraHu4e€CKreC BCUICCTBA IO UX q)opMyne: MCTaH, 3TaH, OTUJICH, MCTAHOJI, 9TaHOJI, INTMICPHUH, YKCYCHAd KHUCJIOTa, aMUHOYKCYCHas KHUCJIOTa,
CTCApHUHOBAA KMCJIOTA, OJICUHOBAA KHUCJIOTA, I'NTIOK034a;

(] OLleHMBaTh BIMSHUE XUMHYECKOTO 3arpsI3HEHUS OKPYKAOIIEH Cpeibl HA OPraHU3M YeJIOBEKa;
[J rpaMOTHO 00palarbcs ¢ BEeCTBaMU B IOBCETHEBHOM JKHU3HU

[J onpeaensaTh BO3MOKHOCTh MPOTEKAHUS PEAKIIMA HEKOTOPBIX MPEACTaBUTENICH OPraHMUECKUX BEIIECTB C KHCIOPOI0M, BOJIOPOIOM, METAIIJIAMHU,
OCHOBAHUSIMH, TAJIOTCHAMH.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS:

[ 8blogucamsv u npogepsims IKCNEPUMEHMATbHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX 8eujecm8 Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
8CMynams 8 XumuyecKkue peakyuu, o xapakmepe u npoOyKmax pasiuyHblX XUMUYECKUX peaxkyull,

l xXapakmepuzoeanib eewecmea no cocmaesy, Cmpoeruro u ceoﬁcmea/vz, ycmanaeaiueaniob npu’{uHHO'CﬂeaCMG‘eHHble C6A3U Meofcdy OaHHBIMU
Xapakmepucmukamu eeuiecmaed,

[l cocmaesnamo MOJIEKYIISIPHbIE U NOJIHblE UOHHbLE YPABHEHUA NO COKPAUEHHbIM UOHHbIM YPABHEHUAM,

0 npocHo3upoeantsb cnocobrocme eewecmed npoA6JIsimb OKUCIUMENIbHblE UIU 60CCMAROBUME/IbHbLE ceolicmea C yuemom cmenenell OKUCIeHUS 2/1eMEHMOoe,
GXOO}IWMX 6 eco cocmaes,

[l cocmasnsamo YpAaeHeHU:A peam;uﬁ, coomeemcmeyrouiux nocne008amerbHoCmu npeepau;eﬂmi HeopcarUu4YeCcKux eeuecme pa3luvdHblx Kilaccos,

O evrosucamo u npoeepAnb IKCNEPUMERMAIbHO cunome3svl 0 pesyibmamax g030eticmeust
pPaA3TUYHbLX qbakmopog HA U3MEHEeHUue cKopocmu XUMUYECKOU peaxkyuu,

Ll ucnonvzosamow npuo6pemeHHble SHAHUA 07151 DKOIO2UYECKU epamonitnHoco noeeoenus 6 Oprofca;ou;eﬁ cpede;

Ll ucnonvzosamow npl/l06p€m€HHbl€ Kllro4esble KomMnemeHyuu npu 6blINOJIHEHUU NP OEKmMoe8 uyqe6H0-ucmedoeameﬂb0Kux 3a0ay4 no U3y4eruro C6OZZCI’I18,
cnoco6og NOJIYy4YeHUsl U pacno3nasaHusl eeuiecme,

[ ob6vexmugHo oyenusamo UHGOPMAYUIo 0 BeUecmeax U XUMULECKUX npoyeccax,
[l kpumuuecku omHOCUMbCA K NCE80OHAYYHOU UHPOpMayuu, HedoOPOCOBECMHOU peKiame 8 Cpeocmeax Macco8ou UHGoOpMayuu,
] oco3nasams 3HaueHue meopemuieckux 3HAHUL N0 XUMUU O NPAKMUYECKOU OesimelbHOCMU 4el08eKd,



[ coz0asams modenu u cxemvl 015l peuleHus Y4eOHbIX U NOZHABAMENbHBIX 3A0a4, NOHUMAMb He0OX00UMOCMb COOI00eHUs NPEONUCAHUL, NPEeOldcaeMblX 6
UHCMPYKYUAX NO UCNOTb308AHUIO T1EKAPCME, CPEOCME ObIMOBOU XUMUU U OP.
Coaepixkanue yueOHOro npeamera « XuMusi» Ha ypoBHe OCHOBHOI0 00111ero 00pa3oBaHusi
B cucreme ecrecTBEeHHOHAYYHOTO 00pa30BaHUS XUMUS KaK YI€OHBIN MpeIMET 3aHUMAaeT BaKHOE MECTO B ITO3HAHUHU 3aKOHOB MTPHPOIbI, POPMHUPOBAHUT
Hay4YHOU KapTHUHBI MHpa, CO3JaHUM OCHOBBI XUMUYECKUX 3HAHUM, HEOOXOAUMBIX JUIsl [IOBCEJHEBHON KM3HHU, HABBIKOB 3/J0POBOTO U OE30MaCHOrO ISt
YeJI0BEKA U OKPYKaIOLEl ero cpeapl 00pa3a )KM3HH, a TAKKE B BOCIIUTAHUU 3KOJIOTUYECKON KYJIbTYPHI.
VYcnemHocTh U3y4eHHsl XMMUU CBS3aHa C OBJIAJICHUEM XUMHUYECKUM S3bIKOM, COOJIIOJIEHUEM TIpaBUJl 0€3011acHOM pabOThl IPU BHIIIOJHEHUH XUMUYECKOIO
SKCIEPUMEHTAa, OCO3HAaHNEM MHOTOUYHUCIIEHHBIX CBSA3EH XUMHH C APYTUMHU MIpeIMeTaMH IKOJIbHOIO Kypca.
[IporpamMma BkiitouaeT B ce0si OCHOBbI HEOPraHUYECKON U OpraHuyeckoil Xumuu. ['1aBHOM uaeel mporpaMMsl SBIISETCS co3/laHuE 0a30BOr0 KOMIUIEKCA
OTIOPHBIX 3HAHUM 110 XUMUH, BBIPAKEHHBIX B ()OpME, COOTBETCTBYIOLIEH BO3paCTy 00YydarOIIUXCSl.
B coxep:xanuu 1aHHOTO Kypca Ipe/ICTaBIeHbl OCHOBOMOJIAralue XuMUYeCKie TEOPETUYECKUE 3HAHUS, BKIIIOYAIOIINE U3YYeHHE COCTaBa U CTPOEHUS
BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHMSI, TPOrHO3UPOBAHNE CBOMCTB BEIIECTB, NCCIIEJOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKHUX MPEeBpaIleHul U
MyTel yrnpaBiaeHHs] MU B LIEJISAX MOJIy4EHUS BEIIECTB U MaTEPUAJIOB.
TeopeTnueckyro OCHOBY U3Y4EHHsI HEOPraHUYECKON XMMHH COCTABIIIET aTOMHO-MOJIEKYISIpHOE yueHue, [lepnonnueckuii 3axon .M. Menzaeneesa ¢
KpaTKUMU CBEJCHUSIMH O CTPOCHUM aTOMa, BUJaX XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKIIH.
B u3ydyenun kypca 3HauUMTENbHAS POJIb OTBOIUTCS XUMUYECKOMY SKCIIEPUMEHTY: MTPOBEACHUIO MPAKTHUECKUX U TAOOPATOPHBIX pabOT, OMUCAHUIO
pe3yNbTaTOB YYEHUYECKOTO IKCIIEPUMEHTA, COOFOICHUIO HOPM U MTPaBUJI 0€30TacHOM pabOThl B XMMHYECKOU JIa0OpaTOPHH.
Peanuszanus ganHo# nporpamMmbl B Iporiecce 00y4eHUs MO3BOJIUT O0YUaIOIIMMCS YCBOUTD KIIFOUEBbIE XUMUYECKUE KOMIIETEHIINHN U IOHITH POJIb U
3HaYEHUE XUMUU CPEIU JAPYTHX HAyK O MPHUPOJIE.
N3yuenue npenmera « XuMus» B 4acTH GOPMUPOBAHUS y 00YUaIOIIUXCSI HAYYHOT'O MUPOBO33PEHHUsI, OCBOEHUS OOIIEHAyYHBIX METOI0B (Ha00/1eHuE,
U3MEepeHue, SKCIIEPUMEHT, MOACTUPOBAHNE), OCBOCHHUS MTPAKTUYECKOTO MPUMEHEHUS HAyYHbIX 3HAHUI OCHOBAHO HAa MEXKIIPEIMETHBIX CBSI3SIX C
npeameramu: «buonorusy, «'eorpadus», «ctopusay», «Jlureparypa», «MaTtemaruka», «OCHOBBI 0€30MaCHOCTH KU3HEACATEILHOCTY, «PycCKUN S3BIKY,
«Dusuka», «IKOJOTUS.

8 kuace
IlepBoHayajbHbIEe XUMHYECKHE TOHSATHS
[Ipenmer xumuu. Tera u eewgecmea. OcHogubie MemoObl NO3HAHUA: HAOII00eHue, usmeperue, Ikcnepumenm. OU3NYECKUE U XUMUYECKUE sBlIeHUs. UncTbie
BemecTBa U cMecu. CriocoObl pazaeneHus cmeceid. AtoM. Mosekyna. XUMHUECKUN JIeMEeHT. 3HaKH XUMUYECKHUX AJIeMeHTOB. [IpocThie u cloxKHbIe
BelecTBa. BanentHoCTh. 3akon nocmosncmea cocmasa eewjecmea. Xumuueckue hopmynbl. Manekcsl. OTHOCUTENbHAS aTOMHAs M MOJIEKYJISIpHAs MacChI.
MaccoBas 10J11 XHMHUYECKOTO 3JIEMEHTa B COEJMHEHUH. 3aKOH COXPaHEHUs MacChl BeleCTB. XuMuieckue ypaBHeHus. KoapuunenTsl. YcnoBus u
MPU3HAKU IPOTEKAHUS XUMHUECKUX peakiuii. Moib — equHHUIA KOJIMYecTBa BelecTBa. MosipHas Macca.
Kucaopoa. Bonopon
Kucnopoa — xumuueckuii aneMeHT u npocroe BemiectBo. O3on. Cocmag 6030yxa. duznueckre 1 XUMHUUECKUE CBOMCTBA kuciaopoaa. [loxyuenue u
pUMEHEeHHe Kucnopoaa. Tennosoii agpghexm xumuueckux peaxyuil. Ilonsmue 06 5k30- u s3n0omepmudeckux peakyusax. Bogopos — XMMHUUECKUH 271€MEHT U
npocToe BeniecTBo. Pusnyeckre 1 XMMHUYECKHE CBOicTBa Bojlopoa. [lomyduenue Bogopoaa B naboparopu. [lonyuenue 6000pooa 6 NpoMbluLIeHHOCTU.



Ipumenenue 6o0opooa. 3axon ABoraapo. MosspHbIii 00beM razoB. KauecTBeHHbIE peakiinu Ha Ta3000pa3Hble BellecTBa (KHCI0PoI, Bojgopon). O0beMHbIE
OTHOIIEHHUS Fa30B MPU XUMHUYECKUX PEAKIIMSIX.

Boaa. PacTBopsl

Booa 6 npupoode. Kpyeosopom 600vl 6 npupode. Quzuueckue u xumuueckue ceoticmea 600vl. PactBopsl. Pacmeopumocms eewgecme 6 6ode. KoHlieHTpanust
pacTBopoB. MaccoBasi 10151 paCTBOPEHHOTO BELIECTBA B PacTBOPE.

OcHOBHbBIE KJ1aCChl HEOPraHUYECKUX COeIMHEeHM I

Oxcunel. Knaccugukamnus. Homenknatypa. Qusuueckue ceolicmaa okcuoo. XMMUUECKUE CBOMCTBA OKCHIIOB. [lonyuenue u npumeHerue oKCUoos.
OcnoBanus. Kinaccudukanus. Homenknarypa. Qusuueckue ceoticmea ochoganuii. Ilonyyenue ocnosanuii. XUMUYECKUE CBONCTBA OCHOBaHUH. Peakimst
nertpanuzanun. Kucnotsl. Knaccudukanus. Homenknarypa. Quzuueckue ceoticmsa xuciom.llonyuenue u npumenenue kuciom. XuMUIECKHUE CBOMCTBA
kucnotT. UuaukaTopsl. Mi3MeHeHue okpacky HHAMKATOPOB B pa3nuuHbiX cpenax. Conu. Knaccudukanus. Homenknatypa. @usuueckue ceoticmea coreti.
Tonyuenue u npumenenue coneti. XuMu4ecKrue CBOMCTBA coeil. [ eHeTnyeckas CBsi3b MEXK/y KJIacCaMU HEOPTraHUYECKUX COeTUHEHUN. [Ipobnema
0e30nacno2o UCnoNb308AHUS BeeCME U XUMUYECKUX peakyull 8 nosceonegHol scusnu. Toxcuunvie, 2oprouue u 83pvigoonachusie sewecmaa. bovimosas
XUMUYECKAsl 2PAMOMHOCHb.

Crpoenne aroma. [lepnoanyeckuii 3aKoH U nepuoguvecKasi cucreMa Xumuieckux 3j1ementos /.. Menjaeneesa

Ctpoenue aToma: sApo, SHEPreTHIeCKuil ypoBeHb. Cocmas sopa amoma. npomonsl, eumponwl. Mzomonuwi. Ilepuoanueckuii 3akon [I.1. Menneneena.
[Tepnoandeckas cuctema xumudeckux 3nemeHToB JI.1. Menaeneea. ®U3U4eCKUid CMBIC aTOMHOTO (TIOPSIKOBOTO) HOMEPA XUMHUUYECKOTO JIEMEHTa,
HOMeEpa IrpyIibl U NEPUOAA MEPUOINUECKON cucTeMbl. CTPOCHUE SHEPIrETUYECKUX YPOBHEN aTOMOB NEPBHIX 20 XUMHUUECKUX 3JIEMEHTOB MEP UONYECKOM
cuctemsl J[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB aTOMOB XUMUYECKHX 3JIEMEHTOB U UX COEIMHEHHMI Ha OCHOBE TOJIOKEHUS B
nepuoanueckoit cucreme J[.M. MenaeneeBa u ctpoenust atoma. 3Hauenue [lepuoanueckoro 3akona /.. Menaeneena.

9 kJacc
Crtpoenue BemecTB. XUMHYECKasi CBS3b
DnexmpoompuyamenbHOCMb AMOMO8 Xumuyeckux snemernmos. KoBaleHTHAs XUMUYECKas CBSA3b: HEMOJISIpHAS U noisipHast. [lonamue o 6000pooHolL cé53u
U ee IUAHUU HA uzudecKue ceolicmea eeujecms Ha npumepe 600bl. loHHas cBsi3b. Metamnueckas CBA3b. Tunsi KpUCmaiiuieckux peulemox (amomHas,
MONEKYIIAPHAA, UOHHAA, Memafmuqecmzﬂ). 3asucumocme ¢M3MH€CKMX ceolicme eeuecme om muna Kpucma/muquKoﬁ peuemiKu.
XuMn4ecKue peakuuu
Ilousmue o CKopocnmu XUMU4eckou peaxkyuu. @aKn’ZOpbl, GluAIowuUe Ha CKopocnib XUMUYECKOU peakyuu. Ilonsmue o Kamajausamope. KJ'IaCCI/I(bI/IKaLII/IH
XUMHUYECKUX PEAKIUHI M0 PA3IMYHBIM IPU3HAKAM: YUCIY U COCTABY UCXOHBIX U MOJIYYEHHBIX BELIECTB; U3MEHEHUIO CTEIICHEN OKUCIICHHUS] aTOMOB
XMMHMUYECKUX JIEMEHTOB; MOTJIOIEHUIO WM BBIICICHUIO SJHEPTUH. DIEKTPOIUTHYECKAs JUCCOUAusA. DIEKTPOIUTHI U HEANEKTpoiuThl. Monsl. KaTHOHBI 1
aHMOHBI. Peakuny MOHHOTO 0OMeHa. Y CI0BUS NPOTEKaHUS peaKuil HOHHOTO 0OMeHa. DIEKTPOIUTHYECKas TUCCOLUAIINS KUCIIOT, IIeJIoYel U coJie.
Crenensp okucienus. OnpeneneHne CTENEeHN OKUCIIEHNsT aTOMOB XUMHUYECKUX JIEMEHTOB B coe JUHEeHNAX. Oxuciurens. BocctanoBurens. CymHOCTh
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLIUMN.
Hemerajuisl IV — VII rpynn u ux coeimHeHus



[TonoxeHre HEMETAJIOB B IEPUOINYECKOI cucTeMe Xxumuieckux anemeHToB .. Menzeneesa. OOmiue cBoiicTBa HEMETAJUIOB. [ aoreHsl: (uU3n4ecKue u
XUMU4eckue cBoiicTBa. CoOeMHEHNUS TaOT€HOB: XJIOPOBOIOPO/I, XJIOPOBOAOPOAHAS KUCIOTa U ee coin. Cepa: puznyeckne u XUMHYECKUE CBOI CTBa.
CoenuHEeHHS Cephl: CEPOBOJIOPOI, CYIbPHIBI, OKCHIIBI cepbl. CepHast, cepHucmas u cepo8o00pOOHAs KUCIOMbL V1 UX CONU. A30T: (pU3HUYECKUE U
XUMHYECKHe cBoMcTBA. AMMHak. Comu aMMoHUs. OKCHIIBI a30Ta. A30THAs KHCIIOTa U ee con. Docdop: Gpusndeckre u XUMHUIESCKAE CBOMCTBA.
Coemunenus docdopa: okcua pocdopa (V), oprodhochopHas KUCIOTa U €€ CONU. YTaepoa: pU3ndeckne U XMMUYECKUE CBOMCTBA. Aniomponus yenepooa.
anmas, epagum, kapoun, ghyinepenvi. Coenuuenus yrieposa: okcuabl yriaeposa (II) u (IV), yronsHast kuciiora u ee conu. Kpemuuii u e2o coeouneHusl.
MeTtaniibl M UX COeIMHEHUS

Ionoowcenue memannog 6 nepuooudeckou cucmeme xumuveckux snemenmos /[. M. Menoeneesa. Memannwvl 6 npupode u oowjue cnocobwvl ux noay4enus.
Obwue gusuueckue ceoticmea memannog. O0IIME XUMUYECKUE CBOIICTBA METANIOB: PEAKIIMM C HEMETAJUIAMU, KUCIIOTaMU, COJISIMU. D1eKmpOXUMUYEeCKULL
A0 nHanpsidcenuti memannos. lllenounsie Mmetansl U ux coequHeHus. lllenouyno3emenbHble METAIIIBI M UX COETUHEHUS. ATIOMUHUN. AM(QOTEPHOCTh
okcuja u rupokcuaa amomunus. XKenezo. CoeTMHEHUS jKelle3a U X CBOMCTBA: OKCHIbBI, TUIPOKCUABI U conn xkene3a (11 u I11).

IlepBoHayasbHBIE CBeJAeHUS 00 OPraHNYeCKUX BelecTBax

[lepBoHauanbHBIE CBEACHUS O CTPOCHUN OPTraHMYECKUX BEIIECTB. YTIEBOIOPOAbI: METaH, ATaH, dTUIIEH. Mcmounuku y2neeo00po0os. npupooHulil 2a3,
Hegpmb, yeons. Kucnoposcoaepxaiine COeIMHEHUs: CIUPTHI (METaHOJ, 3TaHOJI, IIULIEPHH), KAPOOHOBBIE KUCIOTHI (YKCYCHAs! KUCIIOTa, aMUHOYKCYCHAs
KHCJIOTa, CTEApUHOBAs M OJICMHOBAsl KUCIIOTHI). bruosiornyecku BaxkHbIE BEIIECTBA: KUPBI, TITI0K03a, OCIKH. Xumuueckoe 3azpssHenue oKpyicarouieli cpeovl
U e20 nocneoCmaus.

Tunbl pacyeTHbIX 32/1a4:

1. Berancnenrne MaccoBOM 07U XUMHYECKOTO 3JIEMEHTA 10 (hOPMYJIe COCTUHECHHUS.

Ycemanosnenue npocmertiwieti oopmynel eugecmea no Macco8vim OONAM XUMUUECKUX DTIeMEHMO8.

2. Brlunciienus no XMMHYECKUM ypaBHEHUSIM KOJIMYECTBA, 00beMa, MacChl BELIECTBA 10 KOJIMYECTBY, 00bEMY, Macce PeareéHTOB WU MPOJAYKTOB peaKkuu.

3. Pacuet MaccoBoii 107U paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

. JJaboparopHoe o6opyaoBaHue U mpueMbl oOparienus ¢ HuM. [IpaBuia 6ezonacHol pabOTh B XUMUYECKOH Jab0opaTopuu.
. OuncTKa 3arps3HEHHON NOBAPEHHOM COJIN.

. [Ipu3Haky mpoTeKaHUs XUMUYECKUX PEAKIUH.

. [lonmyuenune Kucnopoia U U3y4eHHUe ero CBOMCTB.

. [losyuenue Bonopoaa v N3y4eHUeE €ro CBOMCTB.

. [IpuroroBiieHne pacTBOPOB € ONPEIEICHHON MacCOBOM J10JIe pacCTBOPEHHOTO BEIIECTBA.

. Perenne skcriepiMeHTaNbHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACChl HEOPTAHUYECKUX COSTUHEHHID.
. Peakuuu nonnoro oomeHa.

. Kauecmeennvie peaxyuu na uonvl 6 pacmeope.

10. IHonyuenue ammuaxa u uzyuenue e2o c8oUCMa.
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11. Ilonyuenue yenexucnozo 2aza u uzyueHue €20 COUCMS.
12. Pemienue sxcnepuMeHTanbHbIX 3a1a4 1o Teme «Hemeramisl IV — VII rpynn u ux coeauHeHnn».
13. Pemenne sKCIEpIMEHTAIBHBIX 32144 110 TeMe «MeTautbl M UX COCTUHEHUS.

IIpuMepHbBIe TEMBINPOEKTHBIXPA0OT
[TouBa—ncrounuk nutanus pacteHuil.(MccnenoBanye no4Bsl MPUILKOIBHOIO y4acTKa U MMap-Ka).
XUMUA HA KyXHE.
XuMus Ha cTpaxe 310poBbs. Pa3bop nomaiHei antedxy.
«XUMHUYECKas» eN1a.
XumMuyeckasi KOCMETHYKa.
briTOBas HE XUMMUSL.
. [Macnopt xumuueckoro 3nemenTa. (I 1ybokoe nzyueHue onpeaeseHHOro MEeMeHTa, UICTOPUS OTKPBITHS, PACCMOTPEHUS JIEMEHTA C TOUKH 3PEHUS
(bnmqecxnx U XUMHUYECKUX MTapaMEeTPOB,Ero BIMSHUS Ha OPTaHU3M YeJIOBEeKa, MOCIe/ICTBUS IPU N30BITKE/HEIOCTATKE XUMUYECKOTO 3JIEMEHTA).
8. Xumus gaenmtust.(MccnenoBanue 9ast M ero BIMSIHAE HA OPTaHU3M).
9. Bkyan y4eHbBIX-XUMHUKOB B 100e1y HaJl Gpamu3MoM B Bennkoit OTeuecTBeHHO BOIHE.
10. Yoz B Hameit sKH3HH.
11. Msuo.
12. Cpoxu rogHOCTH MPOAYKTOB: 3a4EM HY)KHO W UTO 3HAYar.
TemaTnyeckoe miIaHMpoBaHue 8 Kiace

Nogas~wdE

Ne Pazneinl, Monyab «IlIkoabublii | KoandecTBo yacos
TeMbI YPOK»

1 | [lepBoHavyaabHbIE XUMUYECKUE MOHITHUS 21

2 | Kucnopoa. 'openue 5

3 Bonopon Mex1yHapOIHBIN JICHb 3

TOJICPAHTHOCTH
4 Bona. PactBopsl MexayHapoJIHbIH IeHb 7
WHBAJTHJIOB

5 | KoauyecTBeHHBIC OTHOILICHUSI B XUMHUH 5

6 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUN JeHp poccuiickoil HayKu 11

7 | Crpoenue atoma. [leproanueckuii 3aK0H U EPUOANYECKAs CHCTEMA 7

xuMmmudeckux aneMmeHToB JI. V. Menneneena

8 | Crpoenue BemecTBa. XUMHUUECKAs CBA3b 11

Hroro 70




TemaTn4eckoe IJIAHUPOBAHUE 9 kJacc

Ne Pa3neisl, Monyas «llIkoabnblii | KosmdecTBo yacos
TeMblI YPOK»
Krnaccudukanus XUMHYECKUX peaKIini 7
2. | XMMHYECKHE PEaKIMU B BOJHBIX PaCTBOPAX MexayHapoIHbIi 1EHb 10
TOJIEPAHTHOCTH
3. | Hemeraimuisl MexayHapoIHbIi AeHb 33
HHBAJINJI0B
4. | Merannbl. JleHb poccuiickoil HayKu 13
5. | OCHOBBI OPraHUYECKON XUMHH 5
Uroro 68

Kputepuu onieHuBaHUsA MO0 XMMHH.
CucreMa OlLiEHHBaHUA

PesynpTaThl 00yueHHs XMMUU TOJDKHBI COOTBETCTBOBATH OOIIMM 3a/1a4aM IpeiMeTa U TpeOOBAHUSAM K €0 YCBOCHHUIO.

PCByJ'IBTaTLI 06yquI/m OLICHUBAIOTCA I10 MATHOAIILHON CHCTEME. HpI/I OLCHKE YUHUTBIBAIOTCA CICAYIONMC KaUCCTBCHHBIC ITOKA3aTCIIN OTBECTOB!

e TiyOMHA (COOTBETCTBUE M3YYCHHBIM TEOPETUICCKIM 000O0IIIECHUIM);

® OCO3HAaHHOCTH (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHHUSM IMPUMEHSATh MOITY4YEHHYIO0 HHPOPMALIUIO);

® TIOJHOTA (COOTBETCTBHE 00BEMY IMPOTrpaMMbl U HHPOPMAITHH YISOHHKA).
[Tpu oreHKe YYUTHIBAIOTCS YHCIIO U XapaKTep OMIHOOK (CYIIECTBEHHBIC HIIH HECYIICCTBCHHBIE).
Cy1iecTBeHHbIE OMIMOKH CBS3aHBI C HEJOCTATOYHON TTIYOMHOM U OCO3HAHHOCTBIO OTBETA (HAIPHMEp, YICHUK HETIPABUIILHO YKa3all OCHOBHBIC IIPH3HAKU TIOHSATHUH,

SBJICHUI, XapaKTEePHbIE CBOMCTBA BEIIECTB, HEMPABWIBHO C(HOPMYITHPOBAI 3aKOH, IPABUJIO U T.II. WIIK YIEHUK HE CMOT IPUMEHUTH TEOPETUUECKHE 3HAHUS JUIS
OOBSICHEHHS U TIPE/ICKA3aHMs SBJICHHI, YCTAHOBIICHHS IPHYUHHO-CIIEICTBEHHBIX CBSI3€i, CPAaBHEHUS U KJIaCCU()UKAIIUH SBICHUN U T. II.).
HecymecTBenHble ommiOKN OMpeaenstoTCsl HEMOTHOTOH OTBeTa (HalpuMep, ynylnieHne 13 BIIa KaKoro-JIn0o HexapakTepHOoro ¢pakTa IMpH ONKMCAaHUH BEIIEeCTBa,

HpOI.[@CCB.). K HHUM MOXXHO OTHECTH OrOBOpKH, OITUCKH, JOITYIICHHBIC 110 HCBHUMATCIIbHOCTHU (HaHpI/IMep, Ha ABa U Ooiee YpaBHCHUSA pCaKLII/Iﬁ B ITIOJIHOM HOHHOM
BHUAC OOIMYIICHA OJHA OIIMOKa B 0003HAYEHHH 3apsaaa I/IOHa).

PCBYJ'ILTB_TBI 06y‘~IeHI/IH MMPOBEPAIOTCA B IMMPOLECCC YCTHLIX U TMCbMCHHBIX OTBCTOB YUAIIMXCA, 4 TAKKE IIPU BBIITOJIHCHUH UMH XUMHUYCCKOI'O OKCIICPUMCHTA.

OrneHKa TeOpeTUYECKUX 3HAHUHN
Ot1meTrka «5»:

- OTBET IOJIHLIN U HpaBI/IHBHBIfl Ha OCHOBAHUH N3YYCHHBIX TCOpPIﬁ;
- MaT¢pHral U3JI0)KCH B OHpC,I[GJ'IGHHOfI JIOTHYECKOU MMOCJICAOBATCIIBHOCTH, JIUTCPATYPHBIM SA3BIKOM;

- OTBET CAMOCTOSTENbHBI.
Otmerka «4»:
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- OTBET NOJIHBIN U MPaBUJIbHBIA HA OCHOBAHUHU U3YYEHHBIX TEOPU;

- MaTepuall U3JIOKEH B OIMPEIeJICHHOMN JIOrnYecKor MOCie10BaTEIbHOCTH, TIPU ATOM JIONYIIEHBI ABE-TPU HECYIIECTBEHHbIE OINOKH, HCTIPABICHHBIE 110
TpeOOBAHUIO YUUTEIIS.

OtMmetka «3»:

- OTBET MOJHBIN, HO TIPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA UITU OTBET HETIOTHbBIN, HECBSI3HBIN.

OtrMmeTka «2»:

- IpU OTBETE 00OHAPYKEHO HETIOHUMAHKE YYalMCsi OCHOBHOT'O COZIEpKaHMs y4eOHOr0 MaTepuasa Uil JOMYIIEeHbI CYIIECTBEHHBIE OINOKHU, KOTOPbIE yJaIlnics
HE MOXKET UCIPABUTH MPU HABOASIIUX BOMPOCAX YUUTEIS.

O1eHKa HKCIIEPUMEHTAIBHBIX YMEHUH (71a0opaTopHbIe paboThI)

JlaGopaTopHast paboTa MO XUMHUH SBISETCS HEOTHEMJIEMOW YacThiO (dTanmoM) ypoka. OIleHKa BBICTABISETCS KaXIOMy YYEHUKY (U1 OILIEHWBAIOIIUX
mabopaTopHBIX padboT), BEIOOPOYHO (/17151 BRLIOOPOYHO-OIICHUBAIOIINX JJA00PATOPHBIX paboT) M He BBICTABIAETCS ( B 00yJarOIMUX J1aO0OpaTOPHBIX padoTax).

B cBsi3u ¢ TeM, 4TO OOJNBIIMHCTBO JJAOOPATOPHBIX OMBITOB [0 XUMHUH yJaIHeCs BBITOIHIIOT (PPOHTAILHO U CYIIHOCTh OINBITOB BBISICHSACTCS HAa YPOKE, OICHKH 3a
UX OMHCAHWE BBICTABJIATH BCEM ydalluMcs He cieayeT. OleHKY YUSHHUKY MOXKHO BBICTABUTh MPH €0 aKTHBHOM YYacTHH B OOCYXJICHUHM MaTepualia, ObICTPOM
BBINOJIHEHUH OIBITOB, IPABUJIBHOM UX aHaiu3e. [109ToMy 1a00paTopHBIE OIBITHI IO XUMHUH OIICHUBAIOTCSI BHIOOPOYHO.

- O1ieHKa CTaBUTCSl HA OCHOBAaHUH HAOJIOCHUS 3a YYaIllMMCS M TUCbMEHHOT0 OTYeTa 3a padory.

OtMmeTka «5»:

- paboTa BBIMOJIHEHA MTOJTHOCTHIO U IPAaBUIIBHO, C/IEIaHbl IPAaBUIIbHbBIE HAOTIOIEHUS U BBIBOJIBL;

- HKCTIEPUMEHT MPOBEICH 110 IUIAHY C YU4ETOM TEXHHUKH 0€30IacHOCTH M MPAaBUII pabOTHI ¢ BEIIECTBAMHU M 000PYy/JOBaHUEM;

- IPOSIBJIEHBI OPTaHU3AIMOHHO-TPYAOBBIE YMEHUS (IOAIEPKUBAIOTCS YHCTOTa paboyero MecTa u MopsI0K Ha CTOJIE, YKOHOMHO HCIIOIb3YIOTCS PEAKTUBBI).
OtMmetka «4»:

- paboTa BBINOJHEHA MPABWIBHO, CHENaHbl MPaBUJIbHBIE HAOMIOACHUS M BBIBOJABI, HO NPH 3TOM HKCHEPUMEHT MPOBEICH HE MOJTHOCTBIO WM JONMYLICHBI
HECYIICCTBCHHBIC OIMMOKH B paboTe ¢ BENIeCTBAMU U 00OPYIOBAHHEM.

OtMmetka «3»:

- paboTa BBINIOJIHEHA MPAaBHJILHO HE MEHEE YeM HAIlOJOBHHY WM JOMYIIeHA CYIIECTBEHHAs OMIMOKa B XOJ€ HKCIEPUMEHTa, B OOBSICHEHUH, B O(OpMICHUH
paboThl, B COOTIOACHUY MPABHIII TEXHUKH O€30IaCHOCTHU P paboTe ¢ BeleCTBaMU U 000pyJOBaHUEM, KOTOpasi UCIIPABIISETCS 0 TPEOOBAHUIO YUUTEIIS.

OtMmeTka «2»:

- IOmyIIeHsI ABe (1 0ojee) CyleCTBeHHbIE OMIMOKU B XO/IE SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(pOpMIIEHUHU paboThl, B COOIOCHNH MPABUII TEXHUKHU 0€30MacHOCTH
npu paboTe ¢ BelecTBaMu 1 000pyJ0BaHUEM, KOTOPBIE YJaIUiiCS HE MOXKET UCIIPABUTH JTaXKe 0 TPEOOBAHUIO YUHUTEIIS.

OrneHka yMEHH pemarb HKCIEPUMEHTAIbHBIC 33/1a4H.

Ipakmuyeckasn paboma - 3T0 caMOCTOsITeNIbHAs paboTa yJyanierocs B TEYCHHE BCEro ypoKa (OIEHKa, KOTOPOM BBICTABIISIETCS B KypHA).

OtMmeTka «5»:

- TUTaH PEIICHUS COCTABJICH MPABUIIBHO;

- IPaBUJIBHO OCYIIECTBIICH MOI00P XUMUYECKUX PEAKTHBOB M 000y 10BAHUS;

- IaHO TIOJTHOE OOBSICHEHUE U CACTaHbI BEIBOIBI.

Otmetka «4»:
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-TUTaH PEICHUS COCTaBJICH ITPaBUIILHO;

- MMPaBWJIBHO OCYIIECTBIICH MOA00p XUMHUYECKUX PEaKTUBOB M 00OPYAOBAHMS, MPU 3TOM JIONYIIEHO HE Oojiee JBYX HECYIICCTBEHHBIX OMMOOK B 00 SICHCHHUH H
BBIBOJIAX.

OtMmeTKa «3»:

- IIJTaH PEIIeHUs] COCTABJICH MPABUIIBHO;

- IPaBWJIBHO OCYIIECTBIICH MOAOOp XMMUYECKUX PEAaKTUBOB M 000PYAOBaHUs, HO JOMYIIEHA CYIIeCTBEHHAs OTNOKa B OObSICHEHUHU U BBIBOAAX.
OTMeTKa «2»:

- IONyIIEHB! ABe (1 6osee) CyIECTBEHHBIE OMIMOKY B IJIaHE PELICHUS, B 10100pe XUMHUUECKUX PEAKTUBOB U 000PY/10BaHMsI, B OOBSCHEHUN U BBIBOJAX.
Ornenka yMeHUI peniath pacyeTHbIE 3a0a9u

OTMmeTKa «5»:

- B JIOTHYECKOM PACCYXJICHUU U PEUICHUH HET OMMOOK, 3a/1a4a pelIeHa pairuoHAIbHBIM CITOCOOOM.

OTMeTKa «4:

- B JIOTUYECKOM PACCYKICHUH W DPEUICHHH HET CYIIECTBEHHBIX OIMMOOK, HO 3aJada pelieHa HepalMoOHAIBHBIM CIOCOOOM HWIIM JIONYyIIeHO He Ooiee ABYX
HECYIIECTBEHHBIX OINOOK.

OtMmeTKa «3»:

- B JIOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX ONMTMOOK, HO JTOMYIIeHa CYIIeCTBEHHAs ONTMOKAa B MaTEMaTHUECKUX pacuerax.

OTMeTKa «2%:

- IMEIOTCS CYIIECTBEHHBIE OMMOKHU B JIOTHYECKOM PACCYKICHUU U PEIICHHH.

OreHKa MICHhbMEHHBIX KOHTPOJIBHBIX padoT.

OTMeTKa «5»:

- OTBET MOJHBIN U TIPAaBUIBHBIN, BO3SMOKHA HECYIIIECTBEHHAs ONIHOKA.

OTMeTKa «4»:

- OTBET HEMOJIHBIN WJIH JOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMIHOOK.

OtMeTKa «3»:

- paboTa BBIMMOJTHEHA HE MEHEE YeM HaIlOJIOBHHY, TONYIIICHA O/IHA CYIIECTBEHHAS OIMOKA M IPU 3TOM JIBE-TPH HECYIIIECTBCHHBIE.

OTMeTKa «2»:

- paboTa BBIMMOJITHCHA MEHBIIIC YeM HAIIOJIOBUHY WIJIH COJIEP)KUT HECKOJIBKO CYIIICCTBEHHBIX OIHUOOK.

- paboTa HE BBITTOJHEHA.

[Tpu oreHKe BBITOJHEHUS TUCHbMEHHON KOHTPOJIBHON PabOThI HEOOXOUMO YUUTHIBATh TPEOOBAHMSI €MHOT0 OphorpaguuecKkoro pexuma.

OreHKa TeCTOBBIX padoT.

TecTbl, cocTosIIIME U3 MSTH BOTPOCOB MOXKHO MCIOIB30BATh MOCIE U3YUeHUs Kaxaoro matepuana (ypoka). Tect u3 10—15 BompocoB MOXKHO HCIIONB30BATh IS
MEePUOIMYECKOTO KOHTPOJIS .M UTOTOBOTO KOHTPOJIIA .

[Tpu orieHMBaHUY UCIIONB3YETCS CIEAYIONIAs ITKama: Ui TeCTa U3 MATH BOIIPOCOB

* HET OIIMOOK — OIleHKa «5»;

* OJlHA OIIMOKA - OIICHKA «4»;

* IB€ OIINOKH — OILIEHKA «3%»;
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* TPH OIIMOKU — OLEHKA «2).

JU1s BBICTaBIICHUSI OLIEHKU MCIIOJIB30BaTh CIEAYIOILYIO IIPOLEHTHYIO HIKAIIY:

Kpurepun oneHok:

0 - 35% - omeHka «2»;

36% - 60% - oreHka «3»;

61% - 85 % - onenka «4»;

86% - 100% - oueHka «5».

ITpoextHas pabota

Kpurepun olleHKM HHIUBUAYAIBHOTO IPOEKTA

IIpenmerHble pe3ynbTaThl (MAKCUMaIbHOE 3HaUeHHnEe — 3 OaIsIoB)

1.3HaHNEe OCHOBHBIX TEPMHHOB M (DaKTHYECKOT0 MaTepHala 1o TeMe MPOeKTa

2.3HaHWE CYMIECTBYIOMNX TOYEK 3peHus (TI0X0I0B) K MPoOIeMe U CIIOCOO0B €€ perIeHus
3.3HaHue UCTOYHUKOB MH(pOpManuu

MertanpeameTHbie pe3yabTaThl (MaKCHMaJIbHOE 3HaYeHHE —70aJIoB)

- YMeHue BBIICTSATh IPpo0IeMy M 00OCHOBBIBATD €€ aKTyaTbHOCTh

- YMenue GpopMyIupoBaTh 1eJb, 33a41

- YMeHue cpaBHUBATH, COTIOCTABIIATH, 0000IIATh U JIe/IaTh BHIBOBI

- YMeHue BBISBISTh IPUYUHHO-CIICICTBEHHBIE CBSA3U, IPUBOJUTH apIYMEHTHI U HIUTIOCTPUPOBATH TPHUMEPAMHU
- YMEHHMECOOTHECTH MONTYIECHHBIN pe3ynbTaT (KOHEUHBIN MTPOAYKT) C TOCTABICHHON 1ETBIO
- YMeHue HaxoauTh TpedyeMyro HH(GOPMALUIO B PA3TMYHBIX HCTOYHUKAX

- BnageHue rpaMoTHOI, YMOIIMOHATEHOW U CBOOOTHOM PEUbI0

Tabnuna nepeBosia ONEHKH WHIWBHIYyIbHOTO IPOEKTA

YpoBeHb % basmbt Orenka
3 - BBICOKUH 90-100% 9-10 GamtoB 5

2- 66-89% 7-8 GamioB 4
HOBBIIIEHHBIN

1 - 6a30BBIHA 50 -65 % 5-6 GamioB 3
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