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[Ipunoxenne k OOII
MBOYCOIII c. Tumupsszeso.

I[InanupyemMble pe3ybTaThl H3yYeHHUSs] YUeOHOT0 NIpeMeTa

BoinyckHuUK Hayuumcs:

® OTIMCHIBATh CBOWCTBA TBEPABIX, KUIKHUX, T'a3000pa3HBIX BEIIECTB, BBIACISAS WX CYIICCTBCHHBIE
MIPU3HAKY;

® XapaKTepU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHUIO M CBOWCTBAaM, YCTaHABIMBATh NMPUYMHHO-
CJIEJICTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;

® DACKpbIBAaTh CMBICJ OCHOBHBIX XUMHUYECKHUX IOHSATHUN: aTOM, MOJIEKYJIa, XUMUYECKUMN 3JIEMEHT,
MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, BAJIGHTHOCTh, UCIIOJIb3YsI 3HAKOBYIO CHUCTEMY XHUMUU;

® 1300paXkaTh COCTaB MPOCTEHINNX BEHIECTB C IMOMOIIBI0 XUMHYECKHX (OPMYNI U CYIIHOCTb
XUMHUYECKUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPABHEHUN;

® BLIYHCIISITh OTHOCUTEIIbHYI0O MOJIEKYJISIPHYIO UM MOJISIPHYIO MAaccChl BEHIECTB, & TaKXKE MAacCCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUSX;

® CPaBHMBATh 110 COCTaBY OKCHUJIbI, OCHOBAHUsI, KUCIIOTHI, COJIU;

e KJIaCCU(UITMPOBATH OKCHUJIBI I OCHOBAHHMSI IT0 CBOMCTBAM, KUCJIOTHI U COJIM — 10 COCTaRBY;

® OIMCHIBATh COCTaB, CBOMCTBA M 3HAUEHUE (B MPUPOJE U MPAKTUUECKOU JEATEILHOCTH YETIOBEKA)
IIPOCTBIX BEIIECTB — KUCIOPOJa U BOAOPO/a;

® [10JIb30BaThCs JA0OPATOPHBIM 000PYIOBAaHHEM U XMMHYECKON TOCYI0i;

® [[POBOJIUTH HECITIOKHBIE XUMHUUECKHE OMBITHI U HAONIO/ICHUS 32 U3MEHEHHUEM CBOICTB BEILECTB B
mporecce uxX MpeBpalieHnit; coOMI0AaTh MpaBUila TEXHUKH 0€30IaCHOCTH MIPU MPOBEICHUN HAOIIOACHUH
U OTIBITOB;

® paszMyaTh OKCIEPUMEHTAIBbHO KHUCIOTHl U IIEJIOYH, TMOJIB3YSICh HWHIUKATOpPaMH; OCO3HATh
HEO0XO0MMOCTh COOJTIOICHUSI Mep 0€30IMaCHOCTH IPU OOPAIICHUH C KHCIOTAMHU U IIEI0YaMH.

¢ KitaccudunupoBats MHOT0OOpa3re XUMHUYECKUX PEaKIIHii

¢ 3y4ynT CBOMCTBA METAJIIOB, HEMETAJUIOB U UX COEIMHEHUN

BbINyCKHUK ROIyUUmM 603MOHCHOCHb HAYUUMBCA '

® 'PaMOTHO 00paIaThCs C BEIMIECTBAMU B TIOBCETHEBHOM JKU3HU;

® 0CO3HaBaTh HEOOXOJAMMOCTb COOJIOJCHUSI TPABUJI HKOJIOTHYECKH OE€30IMacCHOTO IOBEICHUS B
OKpY>Karoller NpUpOTHON CPEE;

® [IOHUMATh CMBICII U HEOOXOIUMOCTb COOMIOCHUS MPEANUCaHHA, TPearaéMbIX B HHCTPYKIUIX
0 MCIIOJIb30BAHMIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH U Jp.;

® [ICII0JIb30BaTh puoOpeTEHHBIE KJIFOYEBBIC KOMITETEHTHOCTH npu BBITIOJITHCHUH
HCCIIEIOBATENbCKUX IPOEKTOB M0 U3YUYEHHUIO CBOMCTB, CIIOCOO0B MOIYYEHHS U pacCliO3HABaHUS BEILIECTB;

® pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIOJIb3Ysl CPEICTBA YCTHOTO M MHCHBMEHHOTO
OOIIeHHsI, TPOSIBIATh TOTOBHOCTh K YBXEHHIO WHOW TOYKH 3pEHUS MPU OOCYKICHHH PEe3yIbTaToOB
BBITIOJTHEHHOU paOOoThI;

® 00BEKTUBHO OIIEHUBATh WMH(OPMAILIMIO O BEIIECTBAX W XMMHUYECKHX TMpOIeccax, KPUTUUYECKH
OTHOCUTBHCSI K TICEBJIOHAYYHON MHGPOpPMAIINH, HEJOOPOCOBECTHON pEKIaMe, Kacarolehcs: CI0Ib30BaHuUs
Pa3IMYHBIX BELIECTB.

Ilepuoanuecknii 3aKOH W mNepHoAUYecKAsl cHUcTeMa XuMU4Yeckux 3iementoB JI.U.
MenneneeBa. CTpoeHue BeniecTBa.

Boinyckuuk Hayuumcs:

¢ KJTacCH(UIIUPOBATh XMMHUYECKHE DJIEMEHTHl Ha METAJIbl, HEMETaJUIbl, DJIEMEHTHI, OKCHUIBI W
THAPOKCHIIBI KOTOPBIX aM(pOTEpHbI, W WHEPTHBIC DJJIEMEHTHl (ra3bl) [JI1 OCO3HAHHS BAXKHOCTH
YIOPSAIOYEHHOCTH HAay4YHbIX 3HAHUN;

® pacKphIBaTh CMBICI Nepuoanueckoro 3akona /[.11. Menneneena;

® ONMCHIBATh W XapaKTEPH30BaTh TaOJMUHYIO (OpPMY TEPUOAMYECKON CHCTEMBl XHUMHUYECKUX
AJIEMEHTOB;



® XapaKTEepU30BATh COCTAB ATOMHBIX SAEP M PACHPENEICHUE YUCIa JIEKTPOHOB MO JIEKTPOHHBIM
CJIOSIM aTOMOB XHMMYECKHUX 3JEMEHTOB MAaJbIX MEPUOAOB MEPUOANYECKON CHCTEMBI, a TAK)KE Kalusd U
KaJIbLIMS;

epa3inyaTh BHJIBI XHMHYECKOM CBSI3M: HMOHHYI, KOBAJICHTHYIO IMOJSPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUIMYECKYIO;

® 1300pakaTh SJIEKTPOHHBIC (POPMYIBI BEIIECTB, 00pPa30BaHHBIX XMMHUYECKUMH CBS3SIMU PAa3HOTO
BU/JIA;

® BBISIBJISITH 3aBUCHMOCTh CBOMCTB BEIIECTBA OT CTPOCHHMSI €70 KPUCTAINYECKON pelIeTKu (MOHHOM,
ATOMHOM, MOJICKYJIAPHOH, METALTHYECKON );

® XapaKTepU30BaTh XUMHUUYECKUE 3JIEMEHTBl U UX COEIMHEHUS HAa OCHOBE IOJIOXKEHUS 3JIEMEHTOB B
[IEPUONYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS X aTOMOB;

® OIIMCHIBATh OCHOBHBIEC MPEANOCBUIKK OTKpbITHS .M. MeHnneneeBbIM NEpUOINYECKOIO 3aKOHA U
MEPUOINIECKON CHCTEMbl XUMHUECKUX JIEMEHTOB 1 MHOT00Opa3HyI0 HAyYHYIO AEATEIbHOCTD YYSHOTO;

® XapaKTE€pU30BaTh HAYyYHOE W MHPOBO33PEHUECKOE 3HAYEHUE [EPUOJMYECKOr0 3aKOHA U
MIEPUOIUUECKON CUCTEMBI XUMUYeCKUX 351eMeHTOB .M. Menneneena;

® 0CO3HABaTh HAy4yHbIC OTKPBITHS KaK pe3yiabTaT IUTENbHBIX HAONIOJACHUN, ONBITOB, HAY4YHOM
IIOJIEMUKH, IIPEOIOJICHUS TPYAHOCTEH U COMHEHUI.

BbINyCKHUK noayyum 603moHcHOCHb HAYYUMbCA

® 0CO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM JIJI1 TPAKTUYECKON AESATEIbHOCTH YEIOBEKA;

® OIIHCHIBATH U3YYCHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHaJIN3a;

® [I[PUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOJAUYECKON CHUCTEMbI XUMHUYECKUX IJIEMEHTOB JUIS
OOBSICHEHUS U TIPEJBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

e pa3BUBaTh MH()OPMAILMOHHYIO KOMIIETEHTHOCTH MOCPEJCTBOM YIIyOJeHHs] 3HAHUI 00 UCTOPHUH
CTAHOBJICHUS] XMMHUYECKOM HAYKH, €€ OCHOBHBIX IOHATHUW, MEPUOJUYECKOTO 3aKOHA KaK OJHOTO U3
BaXHEHIIINX 3aKOHOB MPUPO/bI, a TAKIKE O COBPEMEHHBIX JOCTHIKEHUSIX HAYKU U TEXHUKHU.

MHoroo0pa3ue XMuMHYECKUX PeaKIuii.

BeintyckHuK Hayuumcs:

® 00BSACHATH CyTh XMMHUYECKHUX IIPOLIECCOB;

® Ha3bIBaTh IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKIUM;

® YCTAaHABJIMBATh MPUHAJIEKHOCTh XUMHUYECKOW PEAKLIUU K ONPEAEICHHOMY THIY IO OJHOMY W3
KJ1acCU(UIIMPOBAHHBIX PU3HAKOB!

1) mo 4yMcay M cocTaBy HMCXOAHBIX BEIIECTB W MPOJAYKTOB peakluu (peakuuu COeIUHEHUS,
pasioKeHus, 3aMelleHns 1 0OMeHa);

2) 1O BBIJICJIEHUIO WJIU MOTJIOLICHUIO TEIIOTHI (PeaKuu SK30TEPMUYECKHUE U SHAOTEPMUUECKUE);

3) 1m0 W3MEHEHHWIO CTENeHeH  OKHUCICHUS XUMUYECKUX  JJIEMEHTOB  (OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINN);

4) mo oGpaTuMOCTH Tpoliecca (peakuy oopaTUMble U HEOOpaTUMBIE);

® Ha3bIBaTh (PAKTOPBHI, BIUAIONINE HA CKOPOCTh XUMUUECKUX PEAKIIN;

® Ha3bIBaTh ()AKTOPBHI, BIUAIONINE HA CMEIIEHHE XUMHUUYECKOT'O PABHOBECHS;

® COCTaBJISATh YPaBHEHUS 3JEKTPOIUTHUECKON TUCCOLMALMU KHUCIIOT, IIeI0ueH, CoJel; MOJHbIE U
COKpalIeHHbIE MOHHBbIE YpaBHEHUs PEaKIMi OOMEeHa; ypaBHEHUS OKHCIUTENIbHO - BOCCTAHOBUTEIbHBIX
peaKuuii;

® [[POTHO3UPOBATh NPOAYKTHl XMUMHMUYECKHUX peakuuil mo ¢opMmysnaM / Ha3BaHUSAM HCXOJTHBIX
BEIIECTB; OMPEEIIATh HCXOIHbIE BEeLeCTBA MO (hopMysiaM / Ha3BaHUSAM MPOJYKTOB PEaKINH;

® COCTaBIIAITh YPaBHEHUS pEaKLUW, COOTBETCTBYIOIIMX IOCIEI0BATENbHOCTH  («IIETOYKE»)
MpeBpaLICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

® BBISIBIISITH B IIPOLIECCE DKCIIEPUMEHTA MPU3HAKH, CBUIETENBCTBYIOIUE O TPOTEKAHUN XUMUUECKON
peakuuu;

© TOTOBUTH PACTBOPHI C OIPENEITEHHON MAaCCOBOM JI0JIEN pacCTBOPEHHOIO BEUIECTBA;

® OTIPENENATh XapaKTep CPeabl BOAHBIX PACTBOPOB KHUCIOT M ILEIOYEH MO M3MEHEHHIO OKPAacKH
UHMKAaTOPOB;

® [I[POBOJIUTH KAUECTBEHHBIE PEAKLMH, MTOATBEPKAAIOIINE HAJIUUYNE B BOAHBIX PACTBOPAX BELIECTB
OTJENbHBIX KATHOHOB M aHUOHOB.



BbINyCKHUK noiyuum 603M04CHOCHIb HAYYUMbCA .

® COCTABJISITh MOJICKYJISIDHBIE UM TOJHBIE HWOHHBIE YPaBHEHHUS 1O COKpAII€HHbBIM HOHHBIM
YpPaBHEHUSIM;

® [IPUBOJUTL IIPUMEPBHl PEAKLUN, ITOATBEPKAAOIIMX CYLIECTBOBAHUE B3aUMOCBS3M MEKIY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKUX BEIIIECTB;

® [IPOTHO3UPOBATh PE3yIbTAaThl BO3JCHCTBUS DPA3TUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOU
peaKuuu;

® IPOTHO3UPOBATh PE3YJIbTaThl BO3ICUCTBHUS PA3IMYHBIX (PAKTOPOB Ha CMEIICHUE XHUMHYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BemecTs.

BrinyckHuk Hayuumcs:

® ONIPENIECNATh MPUHAMNICKHOCTh HEOPraHWYECKUX BEHIECTB K OAHOMY W3  HM3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIBI U HEMETAJLJIbI, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, COJIH,

® COCTaBIIATH (DOPMYIIBI BEIIECTB MO0 UX HA3BAHUSIM;

® OIIPEJIETATh BaJIEHTHOCTh U CTENIEHb OKMCJICHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTaBJIAATh (DOPMYJIBI HEOPTAaHUYECKUX COCIMHEHHUM IO BAJCHTHOCTSIM M CTEIICHSIM OKHCIICHUS
AJIEMEHTOB, a TaKXe 3apsA/aM HOHOB, YKa3aHHBIM B TaOJHMIle PACTBOPUMOCTH KHUCJIOT, OCHOBaHHM U
COJICH;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3UYECKUX M XUMUUECKUX CBOMCTB MPOCTHIX BEIIECTB U
WX BBICIIIMX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOT'O M TPETHETO MEPHOJIOB;

e Ha3bIBaTh OOIME XUMHYECKHE CBOWCTBA, XapaKTEepHbIE ISl TPYNI OKCHAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX.

® Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE ISl KaXI0TO Kjlacca BEUIECTB;

® [I[PUBOJIUTh MPHUMEPHl pEaKUWi, MOATBEPKIAIONINX XHUMHYECKHE CBOWCTBA HEOPraHUYECKUX
BEIIECTB: OKCUJIOB, KHCIIOT, OCHOBAHUM U COJIEH;

® OIPENENIATh BELIECTBO — OKHCIUTEIb W BELIECTBO — BOCCTAHOBUTEIb B OKHCIUTEIBHO —
BOCCTAaHOBUTEJbHBIX PEAKIUSX;

® COCTAaBJIATh AIEKTPOHHBIN OAJIaHC 110 MPEUIOKEHHBIM CXEMaM PEaKIIHii;

® [I[POBOJIUTH JJaOOPATOPHBIE ONBITHI, OJATBEPHKIAIOIINE XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

® [IPOBOJIUTH J1a0OpATOpHbIE OMNBITHI MO MOJYYEHUI0 M COOMpPAaHUIO Ta3000pa3HBIX BEILIECTB:
BOZOPOJa, KUCIOPOAA, YIIEKUCIIOTO Ta3a, aMMHUAaKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIUX PEAKLIUM.

BbINyCKHUK NOJXYYUT 603MOHCHOCHb HAYYUMBCA

* IpaMOTHO 0o0palaThcs ¢ BelECTBAMU B IIOBCEHEBHOM KHU3HH,

* 0CO3HaBaTh HEOOXOAMMOCTD COOJIIOICHHS ITPABUJII IKOJIOTMUYECKH 0€30MacHOr0 OBEJICHNS B
OKpY>Karolle NpUpOTHON CPEE;

* IOHUMATh CMBICI U HEOOXOJIUMOCTh COOJIOACHUS MPEANUCAaHUN, MpeIaraeMbIX B MHCTPYKLUSAX
10 UCTOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIp.;

*  HCIIOJIb30BAaTh  NPUOOpPETEHHBIE  KIIIOYEBBbIE  KOMIIETEHTHOCTM  IpPU  BBIIOJHEHHUH
HCCIIEI0BATEIbCKUX MTPOEKTOB MO N3YUYEHHUIO CBOMCTB, CLIOCOOOB MOJIyYEHHsI U PACIIO3HABAHUS BEILECTB;

* pa3BUBaThb KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIOJIb3YSl CPEICTBA YCTHOM W NMUCBMEHHOU
KOMMYHHKAIMU MpU paboTe ¢ TeKCTaMU Y4eOHHWKa W JONOJHUTEIBHON JUTEpaTypoM, CIpaBOYHBIMU
TabIUIIAMU, TPOSIBIATE TOTOBHOCTh K YBa)KEHUIO MHOM TOYKHM 3PEHUS MPU OOCYXKIEHUH pE3yIbTaToB
BBITTOJIHEHHON pabOThI;

* O0BEKTHBHO OIIEHMBATh MH(QOPMAIMIO O BELIECTBAX M XUMHYECKHX IpoleccaX, KPUTHUYECKH
OTHOCHUTBCS K TCEBJOHAYYHON HH(pOpMAIMK, HeT0OPOCOBECTHON peKkiaMe, Kacarolleics UCIoIb30BaHus
pa3IMYHbIX BELIECTB.

* 0CO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUM JIIsl MPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa;

* OMHCHIBATh U3YYEHHbIE OOBEKTHI KaK CUCTEMBbI, IPUMEHSISI IOTHKY CUCTEMHOIO aHaJIn3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOIUYECKON CHCTEMBI XMMHUECKHUX 3JIEMEHTOB IS
OOBSICHEHHS U MPEIBUIEHUS] CBOMCTB KOHKPETHBIX BEILIECTB;



* pa3BuUBaTh WH(POPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEIACTBOM YIITyOJCHUS 3HAHHK 00 MCTOPUHU
CTAHOBJICHHSI XUMHUYECKOHW HAayKH, €€ OCHOBHBIX IOHATHUH, TMEPUOJUYECKOTO 3aKOHA KaK OJHOTO U3
BOXHEHIIINX 3aKOHOB MPUPOJBI, & TAKIKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.

* COCTaBJIATH MOJICKYJIIDHBIE U TIOJIHBIC HMOHHBIC YpPAaBHEHHS II0 COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* MPUBOAWTH MPUMEPHI PEAKIHA, MOATBEPKIAIONIUX CYIIECTBOBAHUE B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIaCCAMH HEOPTAaHUYECKUX BEIIECTB;

* IIPOTHO3UPOBATH PE3YJIbTAaThl BO3JCHUCTBHS pPa3JUYHBIX (PAKTOPOB Ha H3MEHEHHE CKOPOCTH
XMMHYECKON PEAKIINU;

* IIPOTHO3MPOBATH PE3YJIbTATHl BO3JEHCTBUS Pa3IMYHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
paBHOBECHS.

* POTHO3UPOBATH XUMUYCCKUE CBOWCTBA BEIICCTB HA OCHOBE UX COCTaBa M CTPOCHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIISCTBA MPOSBISATH OKUCIUTEIBHBIC WM BOCCTAHOBUTEIILHBIC
CBOMCTBA C yU€TOM CTEIIEHEH OKHCIICHUS AJIEMEHTOB, BXOSIINX B €T0 COCTaB;

* BBIBJISATH CYIIECTBOBAHUE T'€HETHUYECKON B3aMMOCBSI3U MEXKIY BEIIECTBAMU B PSITy: MPOCTOE
BEILIECTBO — OKCHUJI — TUAPOKCH]I — COJIb;

* OpraHHU30BBIBATh, MPOBOAMTH YYCHHUECKHE IPOEKTHl IO HCCIECTOBAHUIO CBONCTB BEIIECTB,
UMEIOIIUX BAKHOE MMPAKTUICCKOE 3HAYCHHE.

BBITyCKHHK TIOTyYUT BO3MOYKHOCTh HAYYUTHCS:
* FPaMOTHO 00paIaThCs C BEMIECTBAMHU B IIOBCEIHEBHOM JKU3HU;
* O0CO3HaBaTh HEOOXOJUMOCTH COOJIFOJICHHS TPABHJI OSKOJOTUYECKH O€30MacCHOr0 TMIOBEJCHUS B
OKpY’Karolllel MPUPOIHOM Cpelie;
* IOHUMATh CMBICI U HEOOXOIUMOCTH COOJIOJCHUS TPEANUCAHUNA, TPEIaraeMbIX B WHCTPYKIUSAX II0
HCIIOJIB30BaHUIO JICKAPCTB, CPEJACTB OBITOBOM XMMUU U JP.;
* WCIOJB30BaTh MPUOOPETCHHBIC KIIOYCBBIC KOMIIETEHTHOCTH TPH BBITOJHEHUU HUCCIICOBATEIHLCKUX
MIPOEKTOB O N3YYEHHUIO CBOMCTB, CIIOCOO0B MOTYUYEHUS U PACIIO3HABAHUS BEILIECTB;
* pa3BHBaTh KOMMYHHKATUBHYI) KOMIIETCHTHOCTb, WCIOJB3yS CpEACTBA YCTHOW W THCHMECHHOMN
KOMMYHHKAIIUU TPU paboTe ¢ TEeKCTaMu Y4eOHHUKAa U JOMOJIHHUTEIBHON IUTEpaTypoi, CIpaBOYHBIMU
Ta0JINIaMHU, TIPOSBISATH TOTOBHOCTh K YBaXXCHHIO WHOW TOYKHU 3PEHUS MPU OOCYKIECHUU PE3yJIhTaTOB
BBITIOJTHCHHOM paOOTHI;
* OOBEKTHBHO OIICHHBATh WH(MDOPMAIMIO O BEIIECTBAX W XHUMHYECKUX TMPOIECCcax, KPUTHUECKU
OTHOCHUTBHCSI K TICEBAOHAYYHOU MHGOpMAIINHU, HEAOOPOCOBECTHOM peKiIaMe, Kacaroulecsi HCIOMb30BaHuUs
Pa3IMYHBIX BEIICCTB.
* 0CO3HaBaTh 3HAYCHHE TEOPETHUUECKUX 3HAHUH JIJIs MPAKTUYECKON IEATEIbHOCTH YEIOBEKa;

* ONUCBIBATH N3YYCHHBIEC OOBEKTHI KAK CHCTEMBI, PUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a,
* NPUMEHATH 3HAHHS O 3aKOHOMEPHOCTAX MEPHOJUYECKOW CHUCTEMBbl XHMHUYECKUX DIEMEHTOB IS
OOBSICHEHUS | MTPE/IBUICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh NHOOPMALIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YTIIyONIEHUS 3HAaHUHN 00 HCTOPUH
CTAaHOBJICHUS XMMHUYECKON HAyKW, €¢ OCHOBHBIX TOHSTHH, MEPHOJUYECKOrO 3aKOHA KakK OJHOTO H3
BXHEHIIINX 3aKOHOB MPHUPOJIBI, a TAK)KE O COBPEMEHHBIX JOCTHKCHUSIX HAYKHU U TEXHUKH.
* TIPUBOJIUTH MPUMEPHI PEAKIUH, MOATBEPIKIAIONINX CYIICCTBOBAHUE B3aWMOCBS3H MEXIY OCHOBHBIMHU
KJIacCaMH HEOPTaHUYECKUX BEIIECTB;
* BBISIBJIATH CYIIECTBOBAHNE IEHETHUECKON B3aMMOCBSI3HM MEXK]Ty BEIIECTBAMH B PSIY: IMTPOCTOE BEIIECTBO
- OKCHU]I - THAPOKCH]I - COJIb;
* OPraHMW30BBIBATh, MTPOBOJNTH YICHHUECKUE MPOCKTHI IO MCCIICIOBAHWIO CBOMCTB BEIIECTB, HMEIOIIHX
BaXHOE MTPAKTHIECKOE 3HAYCHHE.

JInuHoCTHBIE, MeTaNlPpeAMETHBIEC H NIPeIMETHbIE Pe3yJIbTAThI
0CBOCHUA Y4eOHOro npeamera « XuMH»
JIMYHOCTHBIMM PE3YJIBTATAMU U3YyUEHHUs NpeaMeTa «XUMUSD) SBISIOTCS CIECAYIOLUUE YMEHUS:
- Bocnurtanme poccuiickoil TpaKIaHCKOM HWASHTHUYHOCTU: NAaTpUOTH3Ma, JIOOBH U YBaXKEHHE K
OteuecTBy, UyBCTBO TOPAOCTH 3a CBOIO POMHY, 32 pOCCUICKYIO XUMHUYECKYIO HAYKY



- GopMUpOBaHME LEIOCTHOTO MHPOBO33PEHMSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTHUKH, a TAKXKE COLUAIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY M JTYXOBHOMY
MHOTI000pa3uio COBPEMEHHOI'0 MHUpa

- @OopMUPOBAHNE OTBETCTBEHHOI'O OTHOLIEHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOpPa3BUTHIO
U caMo00pa30BaHMIO HAa OCHOBE MOTHBALMM K OOYYEHHIO M IIO3HAHHIO, BbIOOpPY MPOQUIBHOTO
o0pa3oBaHMsl Ha OCHOBE MH(OPMALMU O CYIIECTBYIOIIUX MPO(eccHsX M JUYHBIX MPO(hecCHOHATBHBIX
npeanodyreHuil. Oco3HaHHOMY MOCTPOECHUIO MHAMBUIYAIbHBIX 00Pa30BaTENIbHBIX TPAEKTOPUN C YUETOM
YCTOMYMBBIX [IO3HABATEIbHBIX HHTEPECOB

- (opMupoBaHME€ KOMMYHMKAaTHBHOM KOMIIETEHIIMM B 0OOpa30BaTelbHON, OOLIECTBEHHO IIOJE3HOM,
yuebHO — UCCIIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH

- ®opMUpOBaHHE U TOHUMAaHKUE LIEHHOCTH 3/I0pPOBOTO U 0e3J10macTHOro 00pasa KM3HHU, YCBOCHUE TPaBUII
UHJWBUJYAIBHOTO M  KOJJIEKTUBHOIO 0€30MacHOrO IOBEIEHUS B UPE3BBIYAWHBIX CUTYaLMsX,
YTOXKIAIOMUX KU3HU U 3I0POBBIO JIH0JEH

- @opMupOBaHUE IO3HABATEILHOM MHYOPMALMOHHOM KyJabTYpbl. B TOM 4ucie pa3BUTHE HaBBIKOB
CaMOCTOSITENIbHOW paboThl C¢ y4eOHBIMH TOCOOMSIMM, KHHUTaMH, JOCTYIHBIMH WHCTPYMEHTAMU H
TEXHUYECKMMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI

- ®opMHPOBAHUE OCHOB 3KOJIOIMYECKOIO CO3HAHUS HA OCHOBE IIPU3HAHUS LICHHOCTH JKHU3HM BO BCEX €€
IPOSIBJICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOT'O , OEPEKHOTO OTHOILIEHHS K OKPY>KaIoLIeH cpefe
-Pa3zBuTHe TOTOBHOCTM K pELIEHMIO TBOPYECKHUX 3aJady, YMEHUE HaXOJWUTh aJeKBaTHbIE CIIOCOObI
NOBEJCHUsT M B3aMMOJEHCTBME C NapTHEpaMH BO BpeMsl y4yeOHOM M BHEy4yeOHOH JAeATeNbHOCTH,
CTIIOCOOHOCTH OIICHHWBATh MPOOJIIEMHBIE CUTYallUU

MertanpeAMeTHBIMH  pe3ylbTaTaMd  M3y4eHUs Kypca «XuUMHUS»  sBIseTcs  (OpMHpOBAaHUE
YHUBEpCcaJIbHbIX yueOHbIX neiictBuil (YVY ).

losznasamenvuvie YYJ/|:

- CaMOCTOSTETFHO OOHAPYXKUBATh U (HOPMYIHPOBATH y4eOHYIO MPOOIIEMY, ONPENeNATh 1elb y4eOHon

NesITebHOCTH, BEIOUPATh TEMY PaOOTHI
- BroigBurath BepcuM pemieHuss NpoOJEeMBI, OCO3HABATh KOHEUHBIA pPE3yNbTaT, BBHIOMpATh W3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHHSI LIENIH.

- CocTaBisaTh (MHAMBUIYaIbHO WM B IPYIIIE) IUIaH PEIICHUs TPOOIEMbI (BBIIIOJHEHUS MPOEKTA).

- Paboras nmo nnaHy, cBepsTh CBOM ACHUCTBUS C LENBIO U, IPU HEOOXOIMMOCTH, UCHPABIATH OLIMOKH
CaMOCTOSITEIILHO.

- B nuanore ¢ yuntenem CoBepIIEHCTBOBATh CAMOCTOSTEILHO BRIpaOOTaHHBIE KPUTEPUU OLIEHKH.
Kommynuxamuenvie YV/{:

- CaMOCTOSITEIbHO OpPraHU30BBIBATh yue€OHOE B3aMMOAEHCTBUE B Tpymie (OompeaeisaTh oOume Ienu,
pacnpeensaTh poju, JoroBapyuBaThes APYT ¢ APYTOM U T.1.).

CpenctBoM (OpMHpPOBAHHS KOMMYHMKATUBHBIX YVYJI ciyxaT TeXHOIOTHs HpOOJIEeMHOro Jauajora
(moOyxaaromuii ¥ NOABOASIIUN JUAJIOT) U padoTa B MalbIX IPYIIax, a TAaKXKe HUCIOIb30BaHUE HA YPOKAX
AJIEMEHTOB TEXHOJIOTUU IPOAYKTUBHOIO YTE€HUS.

IIpenmeTHbIMHU pe3ylbTaTaMU U3yUEHUS IPeaAMETa « XUMUS» SIBISIFOTCS:

- @opMHpOBaHME IEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MPEACTABIEHUN O BEUIECTBAX, MX
MPEBPALICHUSAX U MPAKTUYECKOM NMPUMEHEHUH; OBJIAJICHUE MOHATUHHBIM anmapaToM U CHMBOJIHYECKUM
A3BIKOM XMMMH;

- Oco3HaHue OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHYECKOM HaykKH Kak oOO0JacTh COBPEMEHHOTO

€CTECTBO3HAHUS, XUMUYECKUX MPEBPAILECHNUN OPraHU4YEeCKMX M HEOPTaHWYECKUX BEIIECTB KAK OCHOBBI

MHOTUX SIBJICHUH KUBOM M HEKMBOM IMPUPOJIbI; YIIIyOJI€HUE MPECTaBICHUN O MaTepUAIbHOM €MHCTBE

MUDPA;

- OBnazieHHe OCHOBaMHM XHMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh U OOBEKTHBHO

OLIEHUBATh JKM3HEHHBbIE CHUTYyallud, CBS3aHHbIE C XWUMHEH, HaBBIKAMH O€30MacHOrO OOpAIEeHUs C
BEILIECTBAMH, KCIIOIb3YEMbIMH B TIOBCEJHEBHOM JKM3HHM; yYMEHHEM aHaJIM3UPOBaTh U IUIAHUPOBATH
HKOJIOTHYECKU Oe30IacHOe MOBeICHHUE B LENAX cOepeKEeHUs 3/J0POBbS U OKPYXKAIOIIEH cpelibl;
- @opMupoBaHHME YMEHHH YCTaHABJIMBATH CBA3M MEXKIY pealbHO HAOII0AaeMbIMH XUMHUYECKUMU
SABJICHUSIMA M TIPOLIECCAMH, IPOUCXOAALIMMUA B MHKPOMHpE, OOBSCHATH NPUYMHBI MHOT000pasus
BELIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOEHUS, a TAK)KE 3aBUCUMOCTh PUMEHEHHS BEIIECTB
OT UX CBOMCTB;



- [IpuoOpereHus ombiTa MCIOIL30BAHUS PA3UYHBIX METOJIOB M3YyU€HHUs BEIIECTB; HAOMIOACHUS 3a UX
NpPEBpaIllCHUsIMU TIPU  MPOBEJACHUU HECIOXKHBIX XUMHUYECKUX OHKCIIEPUMEHTOB C HCIOJIb30BAHUEM
J1a00paTOPHOTO 00OPYIOBaHKS ¥ IPUOOPOB;
- YMeHue OKa3bIBaTh MEPBYIO MOMOINb MPH OTPABICHHAX, OKOTaX W JOPYTUX TpaBMax, CBS3aHHBIX C
BelIeCTBaMH U JaOOPaTOPHBIM 000PYIOBaHHUEM;
- OBnaneHue npueMamu padboTsl ¢ HHGOPMAIME XUMUYECKOTO COAEP)KaHUs, MPEICTABICHHON B pPa3HO
dbopme (B BUAE TeKcTa, Gopmyi, rpadMKoB, TAOJIUYHBIX JaHHBIX, cXeM, (hoTorpaduii u ap.)
- Co3nanue OCHOBHI 1151 (POPMUPOBAHMS MHTEPECA K PACIIMPEHHUIO U YIITyOJICHUI0O XUMHUECKUX 3HAHUI
U BBIOOpA XUMHUH KaK MPO(UILHOTO MpeIMeTa MPpH Mepexoie Ha CTYMEHb CPpeHero (I0JHOro) O0IIero
o0Opa3oBaHus, a B JaJIbHEUIIIEM U B KauecTBe cdepbl CBOE MPpodheccHnoHaIbHOM e TeNbHOCTH;
- @®opMHpOBAaHME IMPEACTABICHUN O 3HAYCHUHM XUMHUYECKOM HAyKM B pELICHUUM COBPEMEHHBIX
9KOJIOTHYECKUX MPOOIIeM, B TOM YKCIE B IPEAOTBPAILIEHUN TEXHOTEHHBIX U 3KOJIOTHYECKUX KaTacTpod.

TemaTHyeckoe IJIAaHMPOBaHUE 8 KJace

Ne Tema Monaysb BOCIUTATEIbHOM Bcero Ip. KonTpo
n/m nporpamMmbl .l koabHbIH 4acoB padora JbH
YPOK padoTt
1 [IepBoHa4yaIbHBIE XUMUYECKHE Jenb 3HaHuil. 15 2 1
HOHSATHS
2 KonuuecTBeHHBIE OTHOIICHHUS Bcepoccuiickuii ypok 5 0 0
B XUMUH 0€301acHOCTH MIKOJIBHUKOB

B cetu MHTEpHET.
[IpenMeTHbIE OTMMIIUALBI.

3 Kucnopon. Okcunpl. I'openue WNHTrennexTyalibHble 6 1 1
WHTEPHET KOHKYPCHI
4 Bomopon Kuno-ypoku B mkose. 4 1 0
3) Bopa. PactBopbl VYpok - qucniyt " JleHb 6 1 0
TOJIEPAaHTHOCTH "
6 Baxueiimme Knaccsl YPpOK IPOEKTHOMI 16 1 1
HEOPraHMYECKUX COCAMHEHUN JIeSITEIbHOCTH
7 [Tepnomuyeckuii 3aK0H U YPOK OTKPBITHIX MBICIIEH 6 0 0

NepuoI4ecKas CucTeMa.
CtpoeHue aToMa

8 Xumnyeckas cBsi3b. CTpoeHHe Ypoku - BCTpeuu ¢ 6 0 1
BEIL[ECTB Berepanamu BOB |
Adranckux u YedyeHcKux
coObITUH
9 IToBTOpPEHME U3YyYEHHOTO Jlens 3emnn. 4 0 0
DKOJIOTUYECKHUI YPOK
10 | UToro: 68 6 4
NOYPO4YHOe IVIAHHPOBaHue § Ki1ace (2 yaca B HeJeJI10)
Ne Kon
n/n Tema ypoka 4acoB
Tema 1. Ilepeonauanvhvie xumuuecKkue HOHAMUA
(15 uacoes)
1 [Ipenmer xumun. BemecTsa u ux cBOMCTBA 1
2 [Ip. pabota 1. IIpaBuna TexHUKH 6€30MACHOCTH; MPUEMBI OOpaIlleHuUs C 1
712a00paTOPHBIM 000pPYI0BaHHEM
3 YuncThle BEECTBa U CMECH 1
4 I1p. pabora 2. OyrcTKa NOBAPEHHOM COJIU 1
5 Ou3nyuecKue U XUMUYECKHE SIBICHUSI. XUMUYECKHE PEaKIIuu 1
6 MorexyJbl, aroMbl, HOHBI. [IpOCTBIE U CII0XKHBIE BEIIECTBA 1




7 XuMHYECKHE 3JIeMEHThl. OTHOCHUTENbHAS aTOMHAsl Macca. 3HAKH XUMUYECKHUX 1
AJIEMEHTOB.
8 3aKk0H MOCTOSTHCTBA COCTaBa BemiecTBa. Xumudeckue popmyinbl. OTHOCUTEbHAS 1
aTOMHas Macca
9 Brruucnenust mo xumuueckum Ghopmysiam 1
10 BaneHTHOCTh XUMHUYECKUX 371€MEHTOB. Onpe/iesieHne BaJIeHTHOCTH U 1
cocraBjeHue Gpopmyn
11 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
12 3aKOH COXpaHEHMs MACChl BEIIECTB. XMMUUECKHE YPaBHEHHUS 1
13 Tunbl XUMHUYECKUX PEaAKIIHMA 1
14 O060011eHNEe U TOBTOPEHUE 1
15 Konumponvnas paboma Ne 1 Ananus x/p 1
Tema 2. Konuuecmeennvie omnowieHus 6 xumuu (s uacos)
16 KomnuecTo BemecTBa. Mosb. MossipHast Macca. 1
17 Beluncienys 1o XMuMHYECKUM YPaBHEHUAM 1
18 3akoH ABOrazipo 1
19 Brruucienust mo XuMHUYECKUM YPaBHCHHSIM 1
20 OOBbEMHBIE OTHOLIEHUS Ta30B IPU XUMHUECKHUX PEAKIMSIX 1
Tema 3. Kucnopoo. Oxcuowt. I'openue (6 uacog)
21 | Kucnopon, ero o0mias XapakTepUCTHKA, HAXOXKACHUE B IPHPOJIE, TOTyUCHHE. 1
22 Cpoiicta kuciopona. Oxcuabl. [Ipumenenmne kuciopoaa. 1
23 I1p. pabota 3.nmomyyeHue u CBOWCTBA KUCIOPOJa 1
24 O30H 1
25 Boznyx u ero coctas 1
26 Konumponvnaa paboma Ne 2 1
Tema 4. Booopoo (4 uwaca)
27 Bogopon. [Tonydenne Bogopoa 1
28 CBoiicTBa M MPUMEHEHUE BOJIOPOIA. 1
29 I1p. pabota 4. [lonyyenue u cBoiicTBa BoJopo/ia 1
30 | 3amaum mo teme «Bomopom» 1
Tema 5. Booa. Pacmeoput ( 6 uacos)
31 Bona 1
32 XUMHYECKUE CBOMCTBA BOIBI 1
33 Bopa — pactBopurens. PacTBopsl. 1
34 MaccoBasi 10151 paCTBOPEHHOT'O BENIECTBA 1
35 IIp. paborta 5. [IpuroroBienue pacTBopa ¢ OnpeAeIeHHON MacCoBOi foeit 1
PacTBOPEHHOTO BELIECTBA
36 3anauu no reme «Bona. PactBopen» 1
Tema 6.Basxicueiiuue knaccol Heopzanuueckux coeounenuil (16 uacos)
37 OOmas knaccudukanys HEOPraHMYECKUX COSAMHEHUH. 1
38 Oxcupl, KIacCH(PUKAIUSI OKCHJIOB, HX TIOTyYCHHE. 1
39 XUMHYECKHE CBOMCTBA OKCUIIOB. 1
40 3anauu o treme «OKCHUIBI» 1
41 I'mapoxkcunpl. OcHOBaHUS 1
42 XHUMUYECKUE CBOWCTBA OCHOBAHMI 1
43 3agaun 1o reme «OCHOBAHUS 1
44 AMoTepHbIe OKCHUIBI U THJIPOKCHIbI 1
45 Kucnoret 1
46 XUMHUYECKHE CBONCTBA KUCIIOT 1
47 3anaun no teme «Kuciaore» 1
48 | Konmponsnas paboma Ne3 1
49 Comn 1




50 XUMHYeCcKHe CBOMCTBA coJieit 1
51 ['eneTnueckas cBs3b KJIACCOB HEOPTaHUYECKUX COCAMHEHUIN 1
52 [Ip. pabota 6. Pemenne 3xcriepuMeHTaTBHBIX 3a/1a4 1
Tema 7. llepuoduueckuii 3axkon u nepuoouueckasn cucmema. Cmpoenue amoma (6 uacoe)
53 Krnaccudukanusa XuMHUECKUX 3JIEMEHTOB 1
o4 [Tepuoanueckuii 3akon /1. 1. Menneneena 1
95 [Teproandeckas Ta0JIMIIa XUMHUECKUX IJIEMEHTOB 1
56 Crtpoenue atoma. CoctaB siiep aToMOB. M30TOmbI 1
o7 PacnoniosxeHne 3JIeKTPOHOB 110 SHEPreTUYECKUM YPOBHAM 1
58 3HaveHune nepuoaudeckoro 3akona. XKusup u gestenbHocts [. . Menneneera 1
Tema 8. Xumuueckaa ceazv. Cmpoenue seuiecme (6 yacoes)
59 DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB 1
60 OCHOBHBIE BUJIBI XUMHYECKOH CBA3U 1
61 CreneHb OKUCIICHUS 1
62 CTtpoeHne aToMa 1 BElIeCTBa 1
63 | Hmocosas onmponvhas paboma Nod 1
64 | AHanu3 KOHTPOJIBHOU PabOTHI 1
9. Iloemopenue uzyuennozo (4 uacos)
65-66 | I'eHeTnyeckas CBS3b MEXy KJIacCaMU HEOPTaHUYECKUX BE3ECTB 2
67-68 | Pemenue 3anau 2

Conep:xanue Kypca xumnu 8 KJacce.

Pa3znesn 1. OcHOBHbIe MOHATHA XUMHM (YPOBEHb ATOMHO- MOJIEKYJISIPHBIX NPeICTaBJICHUH)

[Ipeamer xumun. XvMHsI KaKk 4acTb €CTECTBO3HAHM. BeniecTBa n UxX cBOWCTBA. MeTOo bl IO3HAHUS
B XMMHUU: HaOmroneHue, skcrepuMenT. [Ipuemsl 6e3omacHoi paboTel ¢ 000pyJOBaHUEM M BELIECTBAMHU.
Crpoenue riaMeHu

UYuctele BemectBa M cMecH. CrocoObl OUYMCTKM BELIECTB: OTCTaMBaHUE, (UIBTPOBAHUE,
BBINIAPUBAHUE, Kpucmanriuzayus, oucmuiiayus. OU3NUYecKue W XUMHUYECKUE SBJICHUS. XUMHUYECKHE
peakuuu. [Ipu3Haky XUMUYECKUX PEAKLUN U YCIIOBUS BO3SHUKHOBEHMS U TCUCHUS XUMUYECKUX PEAKIUN.

ATOMBI , MOJIEKYJIBI M MOHBI. BemecTtBa MOJEKYJIIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHHS.
Kpucrannuueckue u amopduble BemecTBa. KpucTalivueckue pemieTkd: HOHHAasg, aTOMHas M
MOJIEKYJIsIpHasi. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT THIMA KpHUCTaUIMyeckoi pemeTrku. IlpocTteie u
CIIO)KHBIE BEIIECTBA. XHMHUYECKUH D3JIEMEHT. MeTaulbl U HEMeTaulbl. ATOMHAas €JUHHUIIA MAacChl.
OtHocuTenbHAsE aTOMHasi Macca. SI3bIK XUMUHM. 3HaKM XMMHMUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BellecTBa.XuMudeckue (Gopmynbsl. OTHOCUTENbHAs MOJIEKYJsipHas Macca. KauecTBeHHBIN u
KOJIMYECTBEHHBIM COCTaB BelecTBA. BrluncieHne no xumuueckuMm Qopmynam. MaccoBas nond
XUMHUYECKUX JJIEMEHTOB B CII0KHOM BEILECTBE

BaneHTHOCTP XMMMUECKHX 53JeMEHTOB. OmpeleneHne BaJC€HTHOCTH 3JIEMEHTOB IO (opMmyiam
OuHapHbIX coenuHeHHH. CocTaBleHuEe XUMHUECKUX (POPMYII 11O BaJIECHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YUeHHE. 3aKOH COXpaHEHUs1 Macchl BemiecTB. JKu3Hb U aedarenbHOcTEM.B.
JlomoHnocoBa. XuMuueckue ypaBHeHHs. TUIIBI XUMUYECKUX PEaKLUi
IIpakTHyeckune padoThI:

e [IpaBuna TexHuku Oe30macHOCTH MNpH paboTe B XUMHUYECKOM KaOMHeTe. 3HAKOMCTBO C
71a00paTOPHBIM 000PYIOBAaHHEM.
e OuncTKa 3arps3HEHHON ITOBAPEHHOM COJIH.

PacuerHnble 3agaum. BeluucieHne OTHOCHTENBHON MOJIEKYISAPHOM Macchl BellecTBa Mo (opmyie.
Beluncnenne MaccoBOM JOJM DJJEMEHTa B XUMHUYECKOM COCIUHEHHUH. Y CTAHOBJICHHE IIPOCTEHIIEH
(GbopMyIibl BellecTBa MO0 MaCCOBBIM JIOJIIM 3JIEMEHTOB. BbhIUMCIIEHNSs 10 XMMUYECKUM YPaBHEHUSIM MacChl
UM KOJIMYECTBA BELIECTBA 10 W3BECTHOM Macce WIM KOJIUYECTBY OJHOIO M3 BCTYNAIOLUX WU
MOJIYYarOLUXCS B PEAKLIUU BEILIECTB.




Kucnopon. Haxoxnenue B npupone. [lonydaenune kuciopona B 1ab0paTopuu M MPOMBIIIIICHHOCTH.
dusnueckue U XMMUYECKHEe CBOWMCTBa Kuciopopa.. [Ipumenenue kucinopoaa. Kpyrosopor kuciopona B
npupose. O30H , amtoTponus Kuciopoja. Bo3myx m ero cocraB. 3ammTa aTMOC(EPHOTO BO3ayXa OT
3arps3HCHUM.

Bogopon. Haxoxnaenue B npupone. Ilomydenne Bomopoaa B 1a00paTopuu U MPOMBIIUIEHHOCTH.
dusnuecKkue U XMMHUYECKHE CBOWCTBA Bojaoponaa. Bomopox — BoccTaHoBUTENb. Mepbl 0€30MacHOCTH
pu pabote ¢ Bogopoom. [Ipumenenne Bogoposa.

Bona . Meroabl onpezeneHuss cocraBa BOJbl — aHaJIW3 U cUHTE3. Du3MuecKkne U XUMHYECKHE
cBoiicTBa Boabl. Boga B mpupoie u cnocoObl ee OYUCTKU. Adpanusi BOAbl. XUMUYECKHE CBOMCTBA BOIBI.
[Ipumenenue Boabl. Boma — pactBoputens. PacTBopuMocTh BemiecTB B Boje. OnpenesieHue MacCoBOM
JI0JI paCTBOPEHHOT'O BEILIECTBA.

KonunuectBennble oTHomeHus B xuMuu. KonnmdectBo BemiectBa. Moinb. MossipHas Macca. 3akoH
ABoraapo. MomsipHblii 00beM Ta30B. OTHOCUTENBbHAS IIOTHOCTH ra3oB. OObEeMHBIE OTHOUICHHUS Ta30B
IIPU XUMHYECKUX PEAKIIMIX.

Baxuelimme Ki1accbl HEOPraHUYECKuX coeanHeHnit. Okcuasl: cocras, kinaccupukanus. OCHOBHBIC
U KHUCIIOTHbIE OKcuabl. Homenkiatypa okcunoB. Pu3nuecKkue M XUMUYECKHE CBOWCTBA, IMOJIYy4YEHHUE,
MIPUMEHEHUE OKCUJIOB.

I'unpoxcunsl . Knaccuduxanus rugpokcuno. OcnoBanusi. Cocras. lllenoun u HepacTBOpUMBIE
ocHoBaHMs. HoMeHknatypa. @U3nyecKue 1 XUMHUYECKHE CBOMCTBA OCHOBAHUM. Peakius HelTpan3anuu.
[Tonyuenue. [Ipumenenue. AMQOTEpHbIE OKCHUIIBI U THAPOKCHIBI

Kucnotel: cocraB, kiaccupukanuss ¥ HOMEHKIATypa. DU3WUECKHe W XUMHYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENbHBIN P METAILIIOB

Conu.: cocraB, kinaccudukanus 1 HOMEHKIaTypa. Pu3nueckue U XUMHYECKHE CBOMCTBA COJIEH.
PactBopuMoCTh coneil B Boje. XMMHUECKHE CBOMCTBA COJeil crocoObl momydyeHus coneid. [Ipumenenue
coJier

['eneTnueckast CBSI3b MEKy OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX COETUHEHUII.

Paznen 2. Ilepuoamyeckuii 3aKOH M TEPUOJANYECKAs CHUCTeMa XHMHMYECKHUX 3JIEMEHTOB
JA.U.MenneneeBa. CTpoeHue aromMa

[lepBble TOMBITKM KJIACCU(DUKAIMKA XUMUYECKUX dJIeMeHTOB. [loHsTHE O Trpymmax CXOIHBIX
31eMeHTOB. EcTecTBEHHBIE CeMENCTBA 1IETOUYHBIX METAILUIOB U TAJIOT€HOB. biiaropoaHbie ra3bl.

[Tepuonnueckuii 3akon . . Menaeneesa. Ilepuoanueckas cucrema Kak €CTECTBEHHO-HAay4dHas
KIaccupuKalusg XUMHYECKUX JJIEMEHTOB. TabnuuHas Qopma mpencTaBieHHs] KiacCU(pUKAIUS
XUMHUYECKUX deeMeHToB. CTpykTypa Tabmuibl «lleproanyeckas cucrema XuMu4eckux anementos [, U.
MenpeneeBa» (kopotkast ¢opma): A- u b- rpymnmel, nepuonsl. PuznyecKUid CMBICT TOPSIKOBOTO
3JIEMEHTa, HOMEpa Meprojia, HoMepa rpynIbl (JIs 2JIEMEHTOB A-TpyI).

CtpoeHue aToMa: sapo U ANEKTpOHHAS 000104yka. COCTaB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBHI.
W3oTtonbl. 3apsii aTOMHOrO siipa, MaccoBO€ YMCIIO, OTHOCHTENbHas aroMHas Mmacca. CoBpeMeHHas
(hOpMyIHUPOBKA MOHATHUS «XUMUYECKHH 2JIEMEHT).

OnexTpoHHas 000JI0UKa aToMa: MOHATHE 00 PHEPreTHUYEeCKOM YpPOBHE , €M0 €MKOCTH. 3alOJHEHUE
ANEKTPOHHBIX CIIOEB Yy aToMa 3JIEMEHTOB MEPBOro — TpeThero nepruoaoB. CoBpeMeHHas GpopMyITUpOBKa
MEePUONYECKOIO 3aKOHA.

3HaueHWe Mepuoandeckoro 3akoHa. Hayunbele poctsbxkenust [[.M.MenneneeBa : wucrnpaBlieHHE
OTHOCUTENFHBIX aTOMHBIX MacC, MEPEeCTaHOBKH XMMHYECKUX DJIEMEHTOB B TMEPUOJUYECKON CHUCTEME.
Kuznpb n nestensHocts [. Y. Menneneena.

Crpoenne aroma. CocraB aTOMHBIX saep. ONeKTpoHbl. M3oromel. CTpoeHHe 3IIEKTPOHHBIX
o0oouek aToMoB MepBbix 20 31eMeHTOB nepuoaudeckoi cucrems! J. 1. Menneneesa.

JlaGopaTopHble ONbITHI. B3anmmonelicTBUe THAPOKCHAA ITMHKA C pPacTBOpPAMH KHCIOT U
LIEJI0YEN.

Pa3nen 3 Ctpoenue BemecTs

DNEeKTPOOTPUIIATETLHOCTh XUMUYECKHX 3JIeMEHTOB. (OCHOBHBIE BHIBI XHUMHYECKON CBS3HU:
KOBAQJICHTHAsI HEMOJSIpHAs, KOBAJEHTHas TOJIsApHAas, HOHHAas. BaleHTHOCTh »3JIEMEHTOB B CBETE
3JEKTpOHHOU Teopuu. CTeneHb okucieHus. [IpaBuia onpeaeneHus CTeneHn OKUCICHUS 3JIEMEHTOB.

TemaTu4yeckoe mIaHupoBaHue 9 kJiacca
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Ne | Pa3znennsl nporpaMmbl Monyab pocnurareabHoii | Koomuecr | Koa-Bo | Koa-Bo

n/ NMPOrpamMMbl JIkoJbHBIH | BO YacoB
Kontp NpaKT
n YPOK
padot padort
1 | MHoroo6Opa3ue xumudeckux | JleHb 3HaHMi. 17 2 2
peakuuii MexnyHapoaHbIi AEHb
pacmpocTpaHeHus
IPaMOTHOCTH.
2 | MHoroo06pasue BemecTB Bcepoccutickuii ypok | 43 3 5

0€30I1aCHOCTH UIIKOJBHUKOB B
cetu Murepner. IIpenmerHsie

OJIUMITHATIBL.
3 | Kparkuit 0630p Baxueimmx | Beepoccuiickuit YPOK "8 1
OpPTaHUYECKUX BEILIECTB Dkonorus u

sHeprocOepekeHne" B paMKax
Bcepoccwmiickoro  dectuBans

9HEProcOepeKECHHS -
BwmecreSlpue. VYpoku 1o "
MOKapHOU u
AEKTPOOE30MaACHOCTH

" KuHoypoku B 1IKoOlEe K
MPA3THOBAHUIO Jus

HapOJHOIo €AUHCTBA

UTOTO 68 6 7

Conep:xanue Kypca 9 kiace
Paszpnen 1. MHorooopa3ue XuMHYECKHX PeaKIUi
Knaccudukanus XUMHUYECKUX peaKUUi: peaklud COCTUHEHHS, pa3joXKEeHHs, 3aMelleHHus, oOMeHa.
OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENh, BOCCTAHOBUTENb, MPOIIECCHl OKHUCICHHS U
BoccTaHOBJIeHUs. CoCTaBiIeHUE YpPaBHEHHMM OKHMCIWTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C IOMOIIbIO
MeTOo/1a SJIEKTPOHHOTO OaaHca.
TermnoBeie 3PPEeKTh XUMHUYECKHX peakuuid. IK30TEePMUYECKHE U DHIOTEPMUYECKUE PEaAKITHH.
TepMmoxumuueckue ypaBHeHUsA. Pacu€Thl M0 TEPMOXMMHYECKUM YPABHEHUSM.
CkopocTh XHMMHUYECKMX peakuuid. @DakTopbl, BIUSIOIINE HA CKOPOCTh XUMHUYECKHUX PEaKIIMi.
[TepBoHauaibHOE MPEACTABIICHUE O KaTalu3eE.
Oo6patumsie peakiuu. [ToHATHE O XUMUYECKOM PAaBHOBECHH.
XUMHYECKUE PEaklMM B BOJHBIX PACTBOpax. DJIEKTPOJUTHI W HEINEKTposuThl. Moubl. KaTnonsl u
aHWOHBI. [ uopammuas meopus pacmeopos. INEKTPOIUTUYECKAsT TUCCOLHUAIUS KHCIOT, OCHOBAHUU U
cosieid. Criabbie U CUITbHBIE SJIEKTPOIUTHL. CTETIeHb TUCCOLMAIINH.
Peakuuu monHOro oOMeHa. YCIOBHsS TEUYEHHS peaklWii MOHHOTO oOMeHa 10 KOHIA. XHWMHYECKHE
CBOWCTBa OCHOBHBIX KJIACCOB HECOPraHMYECKHUX COCAMHEHWH B CBETE€ MPEACTaBICHUA 00
AJIEKTPOJIUTAYECKON AUCCOLMALIMA U OKUCIIUTEIIbHO- BOCCTAHOBUTEIIBHBIX PEAKIUSX.
Iousamue o euoponusze coeil.
[Ipumepsl 5K30- U SHAOTEPMHUECKHX peakiui. B3anmoneincTBhe LHMHKA C COJSHOW U YKCYCHOMU
KUCIOTOW. B3anmopaeicTBhe TrpaHyJIMpPOBAHHOIO I[MHKA M LHWHKOBOW MBUIM C COJSHOW KHCJIOTOM.
B3aumoneiictue oxcupa Mmeau (II) ¢ cepHOM KuCIOTOH pa3HOM KOHLEHTpPALMM TPH  pa3HBIX
TeMnepaTrypax.
['openune yris B KOHLIEHTPUPOBAHHOM a30THOM KHCIOTE. ['OpeHue cepbl B PACIUIABICHHOM CEIUTPE.
HcnbiTanue pacTBOPOB BEIIECTB HA AIEKTPUUECKYIO TPOBOAUMOCTD. JIBUKEHHE NOHOB B SJIEKTPUUYECKOM
oJe.
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IIpakTuyeckue padboTbl:

N3yuyenue BIUsHUS YCIOBUHM IIPOBEICHUS XUMUYECKON PEAKLIIUU HA €€ CKOPOCTb.

Pemienne »skcnepuMeHTANBHBIX 3adad 1Mo TeMme «CBOMCTBa KHUCIOT, COJIEM M OCHOBaHUW Kak
3JIEKTPOIUTOB)

JlabopaTopHble onbIThI: Peakiiy oOMeHa Mex 1y pacTBOpPaMU AJIEKTPOJIUTOB

Pacuernbie 3agaum: BolunciieHUS IO TEPMOXUMUYECKUM YPABHEHUSM PEAKLUM.

Pa3znes 2. MHoroo0pasue BeuecTn

Hemeramnsl. I'anorensl. [lonoxenne B NepuoguYECKO CUCTEME XMMUUYECKUX 3JIEMEHTOB, CTPOCHUE HX
atomoB. Haxoxnenue

B npupojie. Pu3nueckre 1 XUMHYECKHE CBOMCTBA T'AJIOT€HOB.

CpaBHuTeNbHAs XapaKTepUCTUKa rajloreHoB. [lonydyeHne u npuMeHeHne rajgoreHoB. Xiop. dusnyeckue
U xumuyeckue cBoictBa xjopa.llpumenenne xmopa. XnopoBojopoa. Dusnueckue CBOMCTBA.
[Tonyuenue. ConsiHast kuciora u e€ conu. KauecTBeHHas peakius Ha XJIOpUJ-MOHBI. Pacno3HaBaHue
XJIOPUJOB, OPOMUIOB, HOJIUIIOB.

Kucnopon u cepa. IlonoxeHue B NEPUOAMYECKONM CUCTEME XHMMHYECKHUX JJIEMEHTOB, CTPOCHHUE HUX
atomMoB. Cepa. AJUIOTpONus CEPHI.

dusnueckne U xumuueckue cpoiictBa. Haxoxxnenue B mpupope. Ilpumenenne cepbl. CepoBOaOpO/I.
CepoBoOpOIHASL KUCIIOTA U €€ COJIU.

KavecrBennast peakuusi Ha cynbdua-monsl. Oxcup cepbi(IV). dusndyeckne m XUMHUYECKHE CBOMCTBA.
[Ipumenenue. CepHuctas kuciota u e€ conu. KadecTBeHHas peakuus Ha CyiabGuT-uoHBL OKcupg
cepsi(V]).

Cepnas kucnora. XMMHYECKHE CBOMCTBA pa30aBIECHHOW M KOHIIEHTPHUPOBAHHOW CEPHOWM KHUCIOTHI.
KauecTBeHHas peakmusi Ha CyIb(PaTHOHBL. XUMUYCCKUE PEAKIIHH, JIS)KAITUE B OCHOBE MOJIYYCHHS CEPHOM
KHUCJIOTBI B IPOMBIIUIEHHOCTH. [[puMeHeHne cepHOl KUCIIOTHI.

Aot u pocdop. [TooxxeHrne B IEpUOAMIECKON CUCTEME XUMUICCKUX 3JIEMEHTOB, CTPOSHUE UX aTOMOB.
A30T, Qu3ndecknue U XUMHUYECKHE CBOMCTBA, MOTYYeHHE U MpuUMeHeHrne. KpyroBopor a3zora B mpupoze.
Ammuak. duznyeckue ¥ XMMHUYECKHME CBOWCTBA aMMHaKa, MojiyueHue, npuMmeHeHue. Coau aMMOHUS.
A30THas KUCI0Ta U €€

cBoiicTBa. OKHUCIHUTENbHBIE CBOMCTBA a30THOM KHUCJIOTHI. [lomydeHne a30THON KHUCJIOTHI B J1a0OpaTOpuHu.
XUMHYECKUE pEeaKIUM, JeKallue B OCHOBE IOJYyYEHHUs a30THOM KHUCIOTHl B IPOMBIIIJIEHHOCTH.
[Ipumenenue a30THOM KUCIOTHL. COMM a30THOM KUCIOTHI M UX NMPUMEHEHUE. A30THBIE YI0OpEHHS.
®ocdop. Amnorpornust gochopa. Pusznveckue U xummueckue cBoiictsa pochopa. Oxeun pochopa(V).
®dochopnas kucnora u e€ conu. PochopHbie y1oOpeHus.

Yraepon u kpemHui. IlonokeHue B NEPUOAUMYECKON CUCTEME XMMHUYECKUX JJIEMEHTOB, CTPOCHUE HX
aToMOB. Yriiepoa. AiutoTponus yriaepoaa. Ou3ndeckue U XUMUYECKHUE CBOMCTBA yriiepoaa. AacopOrusi.
VYrapuselii Ta3, CBOWCTBa W (pU3MONOTrMYECKOe ACWCTBHE HA OpPraHM3M. YTIEKHUCTBIA Tra3. YTroibHas
kucinora u e€ conu. KauectBeHHas peakuus Ha kapOoHaT-wOHBL. KpyroBopoT yriepoja B HpUpOJE.
Oprannueckue COeIMHEHHUs YIIIepoaa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuueas kucnota u €€ conu. Cmexkno. [{emenm.

Meramnsl. [lonokeHne MeTauioB B NMEPUOJUYECKONW CHUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHE HX
aToMOB. Mertauinueckas CBsA3b. DHU3MYECKUE CBOWCTBA METAUIOB. Pl aKTUBHOCTH METAJJIOB
(PMEKTPOXUMHUYECKHUI PS/I HAMPSDKEHUH METalIoB). XMMHUYECKHE CBOMCTBA MeTauioB. O0mme crocoObl
nostyueHust MetayioB. CijiaBbl METaJJIOB.

Illenounble mertamibl. [lonoKeHUE IIENIOYHBIX METAJUIOB B IEPUOAUYECKOM CHCTEME, CTPOCHHE HX
atoMoB. Haxoxnenue B mpupoe.

dusnueckue U XMMUYECKHE CBOWMCTBA IIEIOYHBIX METa/UIOB. [I[prMeHeHHe MIENOYHBIX METaUIOB U UX
COCIMHEHU.

Illenouno3zemenpHble MeTAIUIBL. [100KEHNE IENTOYHO3EMENBHBIX METAJJIOB B IEPUOJAUYECKON CUCTEME,
CTpoeHHe uX atoMmoB. HaxoxzaeHnue B mpupoae. Maramii M KaiblMil, UX Ba)KHEWIINE COCAUHEHUS.
JKécTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunauii. [lonoxxenne amOMUHUS B IEPHOJUYECKON CHCTEME, CTpOeHue ero atoma. HaxoxxneHue B
npupoae. Ousndeckue U XUMHUECKHUE CBOMCTBa amtoMuHus. lIpuMenenue amoMuHus. AMGOTEPHOCTh
OKCHJIa ¥ TUIPOKCHIa AITFOMUHUSL.

Kenezo. [lonoxeHue xene3a B NEPUOJUUECKON cUCTEME, CTPOECHHE ero aroma. HaxoxxaeHnue B npupoe.
du3nYecKre 1 XMMHYECKHUE CBOMCTBA Kene3a. BaxkHeme coeTMHeHus JKeme3a: OKCUIbI, THIPOKCHIbI U

12



conu xene3a(ll) u sxeneza(Ill). KauecrBenusie peakiuu Ha voHbI Fe2+ u Fe3+ .
JdemoHcTpaumnu:

Odusnyeckne CcBoicTBa rajgoreHoB. [losydeHue XJI0pOBOAOpPOa W PACTBOPEHHME €ro B  BOJE.
Annorpornaeie  Moaudukanuu cepbl. OOpas3nbsl NPUPOIHBIX CynbhuaoB u cynbdaros. Ilomyuenue
aMMHaKa M ero pacTBopeHue B Bojie. O3HaKOMIICHHE C 00pa3iaMu MPUPOJIHBIX HUTPATOB, pochaTron

Mogenu KpHCTAIMYECKUX pPemETOK anMaza U rpadura. 3HAKOMCTBO C O0pa3laMH MPUPOIHBIX
KapOOHATOB M CHJIMKAaTOB 3HAKOMCTBO C OOpa3llaMd BaKHEHIIUX COCIUHEHUN HATpUs, Kaus,
IPUPOJHBIX COEJUHEHUN KalbLUs, pyJaMM XKelle3a, COCIMHEHMSIMM alloMHUHUA. B3aumoneiicteue
LIEJIOYHBIX, IIEI0YHO3EMEIbHBIX METAIJIOB U AlIOMUHMS ¢ BOAOW. CxxUraHue xkeieza B KUCIOPOJE U
XJIOpE.

I[IpakTuyeckue padboTbl:

[Tonyyenue COITHON KUCIIOTHI U U3yYEHUE €€ CBOWCTB.

Pemenue skcriepuMeHTanbHbIX 331a4 1o TeMe «Kucinopos u cepay

ITomyyeHnue amMmMuaka U U3y4eHUE €ro CBOMCTB.

[Tonyyenue okcuna yriaepona (IV) u usydenue ero cBoiicts. PacrioznaBanue kapOOHATOB.

Pemienue skcrepuMeHTaIbHBIX 33a4 10 TeMe «MeTaulbl U UX COCTUHEHUS».

JlaGopaTopHbie ONBITHI:

BeITecHEeHHe rajoreHaMu qpyr Ipyra u3 pacTBOPOB X COEAVHEHUM.

KavecTBeHHble peakiuu cyiabhua-, cynbGur- u cyiabdar- HOHOB B pacTBOpE.

O3HakomiieHHEe ¢ 00pa3LamMu cepbl U €€ MPUPOJTHBIMU COCIUHEHHUSIMU.

B3anmMozeicTBue cosield aMMOHHS CO LIEJI0YaMHU.

KavecTBeHHbIE peak[ui Ha KapOOHAT- U CUJIMKAT- HOHBI.

KayecTBeHHast peakiyst Ha YIJIeKUCIBIN ra3.

N3ydenue oOpa3LoB MeTaiuioB. BanmozeiicTBre METaIoB C pacCTBOPaMU COJIEH.

O3HaKoMJICHHE CO CBOWCTBAMHM U IPEBPALICHUAMU KapOOHATOB U THAPOKapOOHATOB.

[Tonmy4yenue rupokcua aJrOMUHHUS U B3aMMOJEHCTBHE €ro ¢ KMCIOTaMH M Iuenodyamu. KauecTBeHHbIE
peakuuu Ha noHbl Fe2+ u Fe3+

PacuerHsble 3agaun:

Bbruucnenuss mo XMMHYECKUM YpaBHEHHMSIM MaccChl, 00b&éMa WJIM KOJMYECTBA BEIIECTBA OJHOIO W3
MIPOJYKTOB PEAKIIMH [0 MAacCe MCXOJHOTO BEIIEeCTBA, 00bEMY MM KOJUYECTBY BEILECTBA, COACPKAIIETO
ONPEACIEHHYIO JOJII0 IIPUMECEM.

Paznen 3. Kparkuii 0630p BaXKHEUIINX OPraHUYECKUX BEIICCTB

[IpenMer opranuueckoit xumuu. Heopranudeckne U OpraHUYeCKHe COSIUHEHHs. YTJIEepOJl — OCHOBA
*u3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHUS aTOMa yTiIepo/ia B OpTaHUUYECKUX COCTUHECHHSIX.
VYrnesopoponasl. [IpenensHble (HACHIMIEHHBIE) YTIIEBOAOPOAbl. MeTaH, 3TaH, MpomaH — MPOCTEHIne

MPEICTAaBUTENN  MpeNeNbHbIX  yriaeBoaopoaoB.  CTpykrypHble  (GOpMyJbl  YIJIEBOJOPOIOB.
I'oMostornueckuil psl NpeaesbHbIX YIIeBOAOPOAOB. I'oMonorn. dusnveckue U XMMHUYECKHE CBOMCTBA
IpelebHbIX YIIIEBOAOPOIOB. Peaknuu ropenust u 3ameieHus. HaxoxaeHue B mpupoje mnpeaesbHbIX
yrieBooponoB. IIpuMenenue merana.

HenpenenbHble (HEHACHIIEHHBIE) YITIEBOAOPObl. ODTUJIICHOBBIM psIi HEMpPENEIbHBIX YIJIEBOIAOPOJIOB.
Ortuned. ®Pu3nyeckue M XUMHUYECKHE CBOMCTBa 3TuieHa. Peakums npucoenuHeHus. KauecTBeHHbIE
peakuuu Ha 3TuieH. Peakuusa nonumepusanuu. [lonustunen. [lpumenenue stunena.

ALIETUIIEHOBBIN psj HENIPENEIbHBIX YITIEBOJAOPOAOB. ALIETHIIEH.

CgoiictBa areruneHna. [I[pumenenue aneTuieHa.

[TpousBosHbie yrieBonoponoB. KpaTkuii 0030p OpraHMYeCKHMX COEAMHEHHH: OJHOATOMHBIE CIIHUPTHI
(MeTaHOJI, 3TaHO]), MHOTOATOMHBIE CHUPTHI (STUJICHIVIMKOJb, TJHMIEPUH), KapOOHOBBIE KHCIIOTHI
(MypaBbUHas, YKCyCHasl), CJOXHbIE 3(UpPBI, >KUPBI, YIIEeBOJABl (TIIOKO3a, caxapo3a, Kpaxmad,
IEJUTI0JI03a), aMUHOKHCIIOTHI, Oenku. Pois

O€JIKOB B OpraHU3Me.

[TonsiTue o0 BBICOKOMOJIEKYJSIpHBIX BemlecTBax. CTpyKTypa TMOJIMMEpPOB: MOHOMEp, MOJIUMED,
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CTPYKTYPHOE 3BE€HO, CTETICHb TTOJIMMepHU3ariu. [1oaudTHIIeH, MOMUIPONUIeH, TOTUBUHIIXJIOPHI.
JdemoHcTpaumnu:

Monenu MoJeKyJ OpraHu4ecKuX coelrHeHui. ['opeHue yriaeBogopoaoB U oOHapyKEeHHE MPOIYKTOB UX
ropenusa. KauecrBennas peakuus Ha otuieH. llomydenue stuieHa. PacTBopeHue 3TWIOBOrO CIHpTa B
Bosie. PactBopenue rimuuepuna B Boxe. [lonmydeHue u CBOMCTBA YKCYCHOW KUCHOTHL. MccnenoBaHue
CBOMCTB HUPOB: paCTBOPUMOCTh B BOJE M OPraHUYECKHX pacTBOpUTENsAX. KayecTBEHHbIE peakiuu Ha
INIIOKO3y M Kpaxmain. O3HakoMieHHe C oOpasuaMu HM3JeIMd W3 IOJIMATWIEHA, MOJIMIIPOINIIECHA,

MOJMBUHHUIXJIOPHIA.
[IpakTuyeckre pabOTHI CTPYNIHUPOBAHBI B OJOKM — XUMHUYECKHE NMPAKTHKYMBI, KOTOPBIE CIyXKaT He
TOJIBKO CPEACTBOM 3aKPEIUICHHSI YMEHHI M HaBBIKOB, HO TAK)KE U CPEJICTBOM KOHTPOJIS 32 KAUECTBOM HUX
Cc(OPMHUPOBAHHOCTH.
IToypounoe mianupoBanue 9 kiacca (2yaca B HEJIENIO)
Ne Tema ypoka Ko - BO
/1 4acoB
MHuoroo0pa3ue xumudeckux peaxkumii (15 +2)
1. | IloBTopenue matepuaia 8 Kiacca 2
2. | Knaccudukanus xumudeckux peakuuid. OKHCIUTEIHHO — BOCCTAHOBUTEIIBHBIC 2
peaKkuuu
3. | TerutoBo# 2P PeKT XUMUIECKUX peakiuii. IK30- U SHAOTEPMUYECKUE PEaKIIH 1
4. | CkopocTh XUMUYECKUX peakiuii. [leppoHayambHble NpeICTaBIECHUS O KaTallu3e.
5. | Bxoasimas npomMe:kyToYHasi arrecTanus B GopMe KOHTPOIbHON pabOThHI 1
6. | Ilpakmuueckas paboma Ne 1. 1
M3yueHne BAMSIHUS YCIOBUN NPOBEICHUs] XUMUUYECKUX PEeaKLUil Ha ee CKOPOCTh
7. | Obpatumele 1 HeoOpaTHMbIe peakiuu. [IoHATHE 0 XUMUYECKOM paBHOBECHHU. 1
8. | CymHocTb mpoliecca 3JIeKTPOJIMTHUECKON aucconnanuy. Jucconnanus KUcior, 1
OCHOBAHHE U COJIEN
9. | CusnbHble U ciadble 371eKTpoauThl. CTeneHb TUCCOIHAlUU. 1
10. | Peakiui HOHHOTO OOMEHA M YCIOBHUS X MPOTEKAHUS 1
11. | XumHueckue cBOMCTBa OCHOBHBIX KJIaCCOB HEOPIaHWYECKUX COEAMHEHU B CBETE 2
npeacrasiennii TOJl u OBP
12. | Tuaponmus coneid. O6001meHue Mo TeMaM « Kimaccudukarus XUMIYECKUX PEaKITuii» 1
U «OJEKTPOJUTHYECKAS TUCCOLTUALIHS»
13. | Ilpaxmuueckas pavoma Ne 2. Pemenne SKCIepUMEHTATBHBIX 3314 110 TeMe 1
«CBoOHCTBa KHCIIOT, OCHOBAaHUH U COJIEH KaK 3JEKTPOIUTOBY
14. | KoutpoabHas padora Nel « Knaccudukanus XUMHUYECKUX peakluii» U 1
«DNEKTPOIINTUYECKAS TUCCOLIUALIMSDY
15. | AHanu3 KOHTPOJIbHOH paboThl 1o Teme: « Kimaccuduxaryss XuMu4ecKux peaxiuiin 1
U «OJEKTPOJUTHYECKAS TUCCOLTUALIHS»
Mmuoroo0pa3ue BemectB ( 434aca )
16. | ITonoxeHue TaoOreHoB B EPUOANYECKON TaOIUIE U CTPOSHHE UX aTOMOB. 1
CBoiicTBa, MOy4YeHUE U TPUMEHEHHE TaJIOTCHOB
17. | Xnop. CBoiicTBa 1 MPUMEHEHHE XJI0pa. 1
18. | XyiopoBoaopo: MoJydyeHHE U CBOMCTBA 1
19. | ConsiHast KUCIIOTA U €€ COJH 1
20. | IIpakmuueckaa padoma Ne3. IlonydyeHue coysiHOM KMCIOTHI M U3YUYEHUE €€ 1
CBOMCTB
21. | IlonmoxxeHne KHUCIOPOJA U CEPhI B IEPUOINIYECKON CHCTEME XUMUYECKUX 1
DIIEMEHTOB , CTPOEHHUE WX aTOMOB. AJUIOTPOITUS CEPBI
22. | CBoHCTBa U IPUMEHEHUE CEePBI 1
23. | CepoBogopon. Cyabhuisl . 1
24. | Okcup cepsl (IV). Cepuucras kucnora u ee conmu. Okenp cepsl (VI). Cepras 1
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KHCJIOTa U €€ COJIN.

25. | IIpoMe:kyTOYHAsI HTOrOBas aTTecTalus B GopMe KOHTPOIHHON pabOTHI 1
26. | OKucIUTEIbHBIC CBONCTBA KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI 1
27. | Ilpakmuueckasa padoma Ned. Pynienue s5KCIEPUMEHTANBHBIX 33/1a4 110 TEME  « 1
Kucnopon u cepa»
28. | Ilonoxenue aszora u Gochopa B MEpHOIUICCKON CUCTEME XUMHUYECKHUX dJIEMEHTOB 1
, CTPOEHHE MX aTOMOB. A30T: CBOMCTBA M IPUMEHEHHE
29. | AmMuak. Ou3nuecKre ¥ XUMUUYECKHe CBOMCTBa. [loydeHne u mpuMeHeHHe 1
30. | Ilpakmuueckasn paboma Ne5 TlomyueHue aMmMuaKa v H3y4eHHE €ro CBONCTB 1
31. | Conu aMMoHUS 1
32. | A3oTHas KHCIIOTA. 1
33. | Ctpoenue mosekysbl. CBOMCTBa pa30aBICHHON W KOHIICHTPUPOBAHHOM a30THOU 1
KkucnoThl. CONM a30THOM KUCIOTHL. A30THBIE YOOPCHHS.
34. | ®ochop. Amnorponus pochopa. Croiicta hochopa 1
35. | Okcun dochopa (V). Docdopnas kucnora u ee conu. DochopHbie ynoOpeHus. 1
36. | [lomoxxenue yriepoaa M KpeMHUS B IEPUOANYECKON CUCTEME XMMHUYECKHX 1
9JIEMEHTOB , CTPOEHHE X aTOMOB. AJUIOTPOIUS yriepoJia
37. | Xumudeckue CBOMCTBA yriiepoaa. AncopOorusi. 1
38. | YrapnsIii ras : cBoWcTBa, PU3NOIOTHIECKOE ICHCTBUE 1
39. | Yruekucnslii ra3. YronpHas KUCJIOTa U ee coin. KpyroBopor yrieposa B mpupoJe. 1
40. | IIpakmuueckasa paboma Ne6 Ilonydyenue oxcuaa yriaepoaa (IV) u uzydenue ero 1
cBoicTB. PacriosHaBanue kapOOHATOB.
41. | Kpemuuii u ero coenuaerus. Crekio. [lemenT. 1
42. | O6o0mmenue mo reMe « Hemeramnby 2
43. | KourpoJabHas padora Ne2 o teme « Hemerammbsny 1
44. | TlonokxeHre METAIIJIOB B MEPUOINYECKOM CUCTEME XUMUYECKHX dnneMeHToB J[. 1. 1
MenpeneeBa. Meramuinueckas cBsi3b. @uznueckue cBoiicTsa MeTamioB. CruiaBbl
METAJIJIOB.
45. | HaxoxaeHne METaJIJIOB B PUPOIC U OOITHE CIIOCOOBI UX ITOTYICHHSI. 1
46. | XuMu4ecKue CBOMCTBA METAIIOB. Pl akTHBHOCTH (3JIEKTPOXUMUYECKHUI Psif 1
HaNpsDKEHUI ) METaIoB
47. | lllenounble METAIJIBI: HAXOXKACHHUE B IpHUpoIe, GU3NYECKUE M XUMUYECKHE CB-Ba 1
48. | OKcHIIBI M THAPOKCHIBI MIETOYHBIX MeTaIoB. [IpMeHeHre MIeJT0YHBIX METaJIOB 1
49. | lllenounosemenbHble MeTayuTbl. Haxoxxnenue B npupoae. Kanbuuii u ero 1
coearHeHus1. JKecTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHUs!
50. | Amomuanii. Haxoxaenue B mpupoje. CBOHCTBA aFOMUHUS 1
51. | AM(pOTEpHOCTh OKCHIA U THAPOKCHIA ATFOMHHHS. 1
52. | XKeneso . Haxoxnaenue B mpupoze. CBolicTBa xkele3a. 1
53. | CoenuHenus xenesa. 1
54. | Ilpakmuueckasn paboma Ne7 PenieHne SKCIEPUMEHTAIIBHBIX 3314 110 TEME « 1
MeTanisl ¥ X COeTUHEHUS
55. | [loaroroBka K KOHTpOJIbHOM paboTte 3 mo Teme « MeTtabhy 2
56. | KonTpoabHnasi padora Ne 3 o reme « Metaymib» 1
KpaTkuii 0030p BaKHeHIIINX OPraHMYecKuX BemlecTs ( uacos)
57. | Oprannyeckas xuMus. YTJIeBo10posl. [IpeaenbHbIe TIIEBOIOPOIBI. 1
58. | HenpenenbHble (HEHACHIIIEHHBIE ) YTIIEBOIOPO/IBI. 1
59. | [IpomsBognkIie yriueBogopoaoB. COUPTHL 1
60. | Kap6oHnoBbie kucioTsl. CiiosxHblie 3QHpHL. JKHUpBI. 1
61. | YrieBonsl 1
62. | AmuHOokuCcIOTHL. benku [Tonmmepsr. 1
63. | O6ob6maronmit ypok 1o teme : «BakHel1re opraHn4eckie CoeTMHEHUSDY 1
64. | UroroBasi npomMexxyTouHas arrecranus B popMe KOHTPOIBHOI paboTHI 1
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