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Ilnannpyemble pe3yJabTaThl:

Juunocmuvimu pe3yiomamamu N3y4eHUs npeamMera «XuMus» B 9 Kiacce ABJSIIOTCS cjaeayrumue yMeHus:

VYyamuics 10JI5KeH:

3HamMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHbBIE C Pa3BUTHEM XUMUU U OOIIECTBA; TOCTIKEHHUS B 00JIACTH XMMHUH M KyJIbTYPHBIE TPAAULMH (B
YaCTHOCTH, HAYYHbIE TPAJHULIMH) CBOCH CTPaHBI; OOIIEMUPOBBIE JOCTHIKEHHS B 00JIACTH XMMHUH; OCHOBHBIE TIPHHIUIIBI U TIPaBHjIa OTHOIIEHHUS K P UPOAE; OCHOBBI
3I0pOBOTO 00pa3a )KMU3HH U 3J0POBHECOECPETAIONINX TEXHOIOTHH;

IIpaBuJIa TIOBEJCHNUS B YPE3BbIUAHBIX CUTYalHsIX, CBI3aHHBIX C BO3JCHCTBHEM Pa3IMYHBIX BEIIECTB; OCHOBHBIC IIpaBa M 00S3aHHOCTH IPaKIaHHHA (B TOM UHCIIE
y4aIerocs), CBSI3aHHbIE C IMYHOCTHBIM, MPO(ECCHOHANBEHBIM M KU3HECHHBIM CaMOOIIPEICICHUEM;

COLMATBbHYIO 3HAYUMOCTh U COEpKaHne MPoQecchi, CBA3aHHBIX C XUMHUEH;

UCHBIMbIGAM . 1yBCTBO FOPAOCTH 38 POCCUICKYI0 XUMUYECKYIO HAYKY U YBA)KEHUE K UCTOPUU €€ Pa3BUTHUSA; YBAXKCHHUE U IIPUHIATHE JOCTUKCHUI XUMUU B MUPE;
J000BB K NMPHUPO/JIE; YBAKEHHUE K OKPYKAIOIUM (YJalIuMCs, YYUTEISIM, POJUTEISIM U JIp.) — YMEThb CIyIIaTh U CJBIIIATh MapTHEPa, IPU3HABAThH IIPAaBO KaXKI0T0
Ha COOCTBEHHOE MHEHHE, IPUHUMATD PEIICHHS C YU€TOM MO3UINH BCeX YIACTHHKOB; UyBCTBO IIPEKPACHOTO M 3CTETUYECKUX YyBCTB HA OCHOBE 3HAKOMCTBA C MHPOM
BEIIECTB M UX MIPEBPAILCHUI; CaMOyBaKeHHE ¥ SMOLIMOHATIBHO-TIOJIOKUTENIFHOE OTHOIICHHUE K cebe;

Rnpu3Haéamp: ICHHOCTD 37I0POBBsI (CBOETO M APYTHX JIOJEH); HEOOXOAMMOCTh CaMOBBIPAXKEHHSI, CAMOPEAIU3aIINH, COLIHATEHOTO IPU3HAHMS;

0C03Hasamy: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITENILHBIM MOCTYIIKaM U AEHCTBUSIM, OTBETCTBEHHOCTD 3a HX PE3YJIbTAaThl; TOTOBHOCTD (MJI HETOTOBHOCTH )
OTKPBITO BBIPAXKATh U OTCTAUBATh CBOO MO3MUINIO U KPUTHYHO OTHOCUTBCS K CBOMM MOCTYIIKaM;

RPOAGAAMB: FKOJIOTHUECKOE CO3HAHKE; TOOPOXKENTATENHLHOCTD, I0BEPHE U BHUMATEIBHOCTD K JIIOJISIM, TOTOBHOCTB K COTPYIHHYECTBY U APYXKO€E, OKa3aHUIO TOMOIIN
TeM, KTO B HeH Hy>KIaeTcsl; 0000IIeHHbIH, yCTOHYHBBIN 1 H301paTeNnbHbINA T03HABATEIbHBIN HHTEPEC, MHUIIUATHUBY U JII0003HATEIIEHOCT B U3Y4SHUN MUPA BEII[ECTB
1 peaKIuif; IeeyCTPEMIEHHOCTh 1 HACTOMYMBOCTh B JOCTHXKEHHH IIeJIeH, TOTOBHOCTH K MIPEOIOJICHHUIO TPYAHOCTEH; yOeXKIEHHOCTh B BO3MOKHOCTH TTO3HAHUS
MIPUPOIBI, HEOOXOAUMOCTH PA3yMHOTO UCTIOIb30BAaHUS JOCTI)KEHUI HAyKH U TEXHOJIOTHH IS pa3sBUTHA OOIIECTBa,

ymemb: YCTAHABIMBATH CBS3b MEX/Y LIEJIBI0 M3YUCHHS XUMHHU U TeM, JUIS YEro OHa OCYLIECTBIIIETCS] (MOTHBAMM); BBIMOJIHATH KOPPUTHPYIOIIYIO CAMOOLEHKY,
3aKJIIOYAONIYIOCS B KOHTPOJIE 32 IPOLIECCOM M3YUEHMSI XUMHY M BHECEHUHM HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIHMX 3TalaM M CIlocobam M3 ydeHus Kypea
XMMUU; BBITOJHATH PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aKJIIOYAIOLIYIOC B OLIEHKE MPOIiecca U pe3ysibTaTa U3ydeHHs Kypca XMMUU OCHOBHOM LITKOJIBI, IOABEICHHH

HUTOI'OB HA OCHOBC COOTHECCHUA uenel‘/i 1 pE3yJIbTATOB,



CTPOUTH XU3HEHHBIC W TMPOPECCHOHATBHBIE TIIAHBI C YY€TOM KOHKPETHBIX COIUAIBHO-UCTOPUIECKHX, MOJUTHICCKUX W YKOHOMHUYECKHUX YCJIOBHH; OCO3HABaTh
COOCTBEHHBIC IICHHOCTH U COOTBETCTBHUE MX

MIPUHUMAEMBIM B )KH3HH PELICHUSIM; BECTH IAAIOT HA OCHOBE PAaBHOIIPABHBIX OTHOIICHUI W B3aMMHOTO YBaXXCHHS; BBIICIATh HDABCTBEHHBIN acCIIeKT ITOBENCHUS U
COOTHOCHTD ITOCTYTKH (CBOU U IPYTUX JIFOICH) ¥ COOBITHS C MPUHATHIMU 3THYECKUMHU HOPMaMU; B IIPE/IENIaX CBOMX BO3MOXKHOCTEH MPOTHBOICHCTBOBATH JCHCTBUSIM
U BIIMSHUSM, TIPECTABIISIFOIIUM YTPO3Y JKU3HH, 3I0POBBIO U 0€30IIACHOCTH JIMYHOCTHU M 00IIECTRA.

MeTanpeaMeTHbIe pe3yabTaThl 00y4eHus!

Yyanmiics J0JIKeH ymemp:

OTIPENIEIATH LIeNb YIeOHOH AEATEIEHOCTH C TOMOIIBIO YUUTEIS U CAMOCTOSATENIFHO, HCKaTh CPEICTBA €€ OCYIIECTBIICHHUS, padoTas 1o IJIaHy, CBEPSATH CBOU JICHCTBUSA
C IETBI0 ¥ IPU HEOOXOJMMOCTH UCTIPABIIATE OMIMOKU C TOMOIIBIO YIUTENS M CAMOCTOSITEIHHO;

COCTaBIIATH AHHOTALIUIO TEKCTA,

C03/1aBaTh MOJICNIN C BBIZICIICHIEM CYIIIECTBCHHBIX XapaKTEePUCTHK 00BEKTA M PEACTABICHUEM X B IPOCTPAHCTBEHHO-TPadUICCKON FITH 3HAKOBO-CUMBOJIHMYECKON
opwme;

OTIPENCIATh BUIbI KJIaCCH(DHUKAINU (€CTECTBCHHYIO M UCKYCCTBEHHYIO);

OCYIIECTBJIATD MPSIMOE JASNYKTUBHOE JI0KA3aTEIbCTBO

VYyamuiics 10JI5KeH ymems:

paboTaTe MO COCTABIEHHOMY IUTaHY, UCTOJNB3Ys HApsAAy C OCHOBHBIMU W JIOTIOJIHUTEIBHBIC CPEICTBA (CIPaBOYHYIO JTUTEPATYPY, CIOXKHBIC MPHUOOPHI, CPEICTBA
UKT); c mOMOIIBIO YIUTEIST OTOMPATh IS pelIeHUs YIeOHBIX 3a7a4 HeOOXOAMMEIE CIIOBApH, SHIMKIIONE TN, CIIPABOYHUKH, HIEKTPOHHBIC TUCKH;

COIIOCTAaBIIATh M OTOUPATH HH(POPMAIIHIO, TOTYICHHYIO U3 PA3INYHBIX HCTOYHUKOB (CIIOBApH, SHITUKIIOTIE U, CIIPABOYHUKH, IICKTPOHHEIEC TUCKHU, ceTh VIHTEepHeT);
MPEACTABISITh HHPOPMAIIUIO B BUJIE TA0JIHUII, CXEM, OITOPHOTO KOHCIICKTA, B TOM YHUC/e ¢ mpuMeHeHneM cpezacts UKT;

0(OPMIISATH CBOM MBICJIHM B YCTHON M MUCHBMEHHOW PEYH C YIETOM CBOMX YUCOHBIX M JKU3HCHHBIX PEUYEBBIX CUTYallMi, B TOM YKCIe ¢ npuMeHeHueM cpeacts MKT;
COCTAaBIISITh PEIICH3UIO Ha TEKCT;

OCYIIECTBJIATH JOKA3aTCJIbCTBO OT MPOTHUBHOTO.

IInannpyemsle pe3yJibTaThbl 00y4eHHUSI:
BbINyCKHUK HAY4YHTCS:

* ONIKCBHIBATh CBOMCTBA TBép,HI)IX, KHUIKHX, Fa3006pa3HBIX BCIICCTB, BBIACIIAA UX CYHICCTBECHHBIC TPU3HAKU,



* XapaKTepU30BaTh BEHIECTBA IO COCTABY, CTPOEHHUIO U CBOWCTBAM, YCTAaHABIIMBATh IPHUYNUHHO-CIIEJACTBEHHBIE CBA3M MEXIy NAHHBIMH XapaKTEepUCTHKAMHU
BEIIECTBA;

* PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IMOHATHUH «aTOM», «MOIEKYIa», «XUMHYECKUH DJIEMEHT», «IIPOCTOE BEHIECTBO», «CIOXKHOE BEIIECTBOY,
«BAJICHTHOCTB Y, UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMHUH;

* N300pakaTh COCTAB MPOCTEHIINX BELIECTB C TIOMOILIBI0 XUMUYECKUX (POPMYIT U CYLITHOCTh XUMUYECKHX PEaKIHUii C TOMOIIBIO XMMHUUECKHX YPaBHEHHIH;

* BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAKXK€ MAaCCOBYIO JIOJII0 XMMHUYECKOT'0 JIEMEHTA B COCIUHEHUSX Ul OLIEHKU
UX MPAaKTUYEeCKON 3HAUYMMOCTH;

* CPaBHUBATh 110 COCTAaBY OKCHUJBI, OCHOBAHHUS, KUCIOTBL, COJIH;

* KJIacCU(UIIMPOBATh OKCHABI M OCHOBAHHS MO CBOMCTBAM, KHCIIOTHI U COJIH IO COCTaBY;

* [I0JIb30BATHCS TA00PATOPHBIM 000PYIOBaHNEM U XMMUYECKOH MOCYI0H;

* IPOBOJIUTH HECIIOXKHBIE XMMHUUECKHE OTBITH M HAOJIOICHNS 32 N3MEHEHUSIMHU CBOHCTB BEIIECTB B IIPOIIECCE MX MPEBPAILICHNUIT; COOMIOATh TPaBMIIa TEXHUKH
0€30MacHOCTH IPHU NPOBEICHUN HAOJIOICHUH U OTIBITOB;

* pa3nuuarh JKCIEPUMEHTAJIBHO KHCJIOTHI W IIENOYH, IOJIB3YSCh HMHAUKATOPAaMH; OCO3HaBaTh HEOOXOAMMOCTH COOJIO/IEHHsS Mep Oe30MacHOCTH MpU
oOpalleH!y ¢ KUCJIOTaMH U IIET0YaMH.

* pacKphIBaTh CMBICI Neproandeckoro 3akona JI. M. Menneneesa;

* ONUCHIBATH M XapaKTEPH30BaTh TAOINIHYIO (POPMY IEPHOIUUECKOI CHCTEMbI XHMHUUECKHX JICMEHTOB;

* XapaKTepHU30BaTh COCTaB ATOMHBIX SIEP U PACIPENEICHUE YHUCIIA SIEKTPOHOB 10 AIEKTPOHHBIM CJI0SAM aTOMOB XUMHUYECKUX 3JIEMEHTOB MabIX IEPHOI0B
HNEPUOINIECKON CUCTEMBI, a TAKXKE KaJKsl U KaJIbLUs;

* pa3NIUYaTh BUBI XUMUYIECKOH CBSI3M: HOHHYIO, KOBAJICHTHYIO IOJIAPHYIO, KOBAaJEHTHYIO HETOJIAPHYIO H METaJUINYECKYIO;

* 1300pakaTh AJIEKTPOHHO-NOHHBIE (HOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHYECKUMH CBSI3IMH Pa3HOTO BHAA;

* BBISIBJIATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT CTPOCHUS X KPUCTAJUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYISPHBIX, METAJITHUYECKUX;

* XapaKTepU30BaTh XUMHUYECKHUE IJIEMEHTHI M UX COSAWHEHHS Ha OCHOBE IOJI0XKEHHUS 3JIEMEHTOB B IIEPHOINYECKOIl CCTeMe U OCOOEHHOCTEH CTPOCHUS UX
aTOMOB;

* XapakTepu3oBaTb HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUCHHE NEPUOJUUYECKOr0 3aKOHA M HEPUOJUYECKOM CHUCTEMBl XHMHYECKHX 3JIEMEHTOB
J1. . MenneneeBa; ® 00BSCHATH CyTh XMMHUUYECKHX ITPOLECCOB M MX MPHUHIMITHAIBHOE OTIINYNE OT QU3MUECKHX;

¢ Ha3bIBATb MPU3HAKHU U YCJIOBUA MMPOTCKAHUA XUMHUYCCKUX pCaKHHﬁ;



* YCTaHaBIMBATh MPHHAAICKHOCTh XUMHUIECKOM PEaKIUK K ONPEAEIEHHOMY THITY 110 OZHOMY M3 KJIACCH(HKAIMOHHBIX NPU3HAKOB: 1) 1O YHCIy U COCTaBY
HCXOJHBIX BEIIECTB M MPOIYKTOB PEaKIUH (PEaKIIH COSINHEHHUS, PA3IOKEHHS, 3aMeIIeHUS 1 0OMEHA); 2) MO BBIACIICHAIO WM TOTIOMICHUIO TETUIOTH (PeaKInu
9K30TEPMHUUECKUE U SHAOTEPMHUUECKHUE); 3) TI0 M3MEHEHHIO CTETICHEeH OKUCICHUS XUMHUYIECKHAX AIIEMEHTOB (pPEeaKIni OKHUCINUTEIFHO-BOCCTAHOBUTENBHBIE); 4) TIO
obOpaTuMocTH nporiecca (peakiiyu 00paTuMble 1 HeOOpaTUMBbIE);

* COCTaBJATh YPaBHEHUS JJICKTPOJIUTHYECKOH AMCCOILMAIMM KHCJIOT, IEeJIoYel, CoJel; MOJHbIe U COKpauléHHbIe MOHHBIC ypaBHEHMsl peakuuii oOMeHa;
YpaBHEHHSI OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

* IIPOTHO3MPOBATH TIPOAYKTHl XUMHYECKHMX peakiuuid 1o (opMmysaM/Ha3BaHMSAM MCXOJIHBIX BEILECTB; OINPEAETATh MCXOJHBIE BELIECTBA 10
(hopMyTaM/Ha3BaHUAM MIPOAYKTOB PEAKIINH;

* COCTABIISITh YPaBHEHUS PEAKINH, COOTBETCTBYIOIIHX ITOCIEIOBATENBHOCTH («IIETIOYKE)») NPEBPAICHNI HEOPTAHNYECKHIX BEIIECTB PA3IMIHBIX KJIACCOB;

* BBIIBIIITH B IIPOIIECCE KCIIEPUMEHTA IPU3HAKH, CBUICTEIBCTBYIOIMINE O IIPOTEKAHNN XUMHIECKON peaKiny;

* IPUTOTOBIISITH PACTBOPHI C ONPEAEIEHHON MacCOBOIl ZJ0JIell pacTBOPEHHOTO BEILIECTBA;

* ONPEEIISITh XapaKkTep CPeAbl BOIHBIX PACTBOPOB KUCJIOT U IIE0YeH 110 N3MEHEHHIO OKPACKU MHIIMKATOPOB;

¢ IPOBOAUTH KAYE€CTBCHHBIC PEAKIINU, ITIOATBEPIKAAIOINEC HATUINEC B BOJHBIX paCTBOPAaX BEIICCTB OTACJIbHBIX HOHOB

¢ OMPEACIATE MPUHAIICIKHOCTD HCOPTaHUYCCKNX BEIICCTB K OJHOMY U3 U3YYCHHBIX KHaCCOB/prHHI MCETaJJIbl U HCMCTAJlJIbl, OKCH/IbI, OCHOBAHHsI, KHUCJIOThI,
COTH;

* COCTABIITH (POPMYJIBI BEIECTB MO X Ha3BaHUSM;

* ONIPEEISITh BaJICHTHOCTD M CTENICHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (POPMYIIBI HEOPTAaHNUECKUX COEANHEHUH 10 BAJICHTHOCTSIM U CTETICHSIM OKHCIICHHS 3JIEMEHTOB, a TAK)KE 3apsjaM HOHOB, yKa3aHHBIM B TaOumiie
PacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH;

o O6'I)$[CH$[TI) 3aKOHOMEPHOCTU HU3MECHCHUSA (I)I/I3I/I‘IGCKI/IX M XMMHYECKHUX CBOWCTB IIPOCTBIX BEHICCTB (MeTaJ'IJ'IOB n HeMeTaﬂHOB) U UX BBICHIMX OKCHIOB,
00pa30BaHHBIX 3JIEMEHTAaMH BTOPOTO ¥ TPETHEro MEPUOJIOB;

¢ Ha3bIBaTh 06IJ_[I/Ie XUMHNYCCKUC CBOﬁCTBa, XapaKTCPHBIC JJId I'PYIIIT OKCHUI0B: KUCJIIOTHBIX, OCHéBHBIX;

* Ha3bIBaTh OOIIME XUMHIECKNE CBOWCTBA, XapaKTEPHBIE JUI Ka)KIO0TO U3 KJIACCOB HEOPTraHMUECKHUX BEIIECTB: KUCIOT, OCHOBAHHH, COJIEH;

* IPUBOJUTH NPUMEPHI PEaKknii, HOATBEPKIAIONINX XMMHUUECKHE CBOMCTBAa HEOPraHNYECKUX BELIECTB: OKCHIIOB, KHCJIOT, OCHOBAHUI U COJIEH;

* OINIPEIEIISITH BENIECTBO-OKUCIHUTEINb 1 BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHAX;

* COCTABIISITh OKUCIUTEIEHO-BOCCTAHOBUTENBHBIH OajlaHc (1J1s1 N3yYeHHBIX PEaKIMi) 10 MPE/II0KEHHBIM CXEMaM peaKIuii;

¢ IPOBOAUTH Ha6opaTopHHe OIIBITHI, IMMOATBEPKAAOIINEC XUMUYCCKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHN4CCKNUX BEIICCTB,



Buvinycknuk nonyuum 603M0M#CHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCS € 8EUJECTNBAMU 6 NOBCEOHEGHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb CODNIIOOEHUS NPABUL FKOIOSUUECKU DE30NACH020 N0Be0eHUs 8 OKpYicaroujeli NPUpOOHoU cpede;

* HOHUMAING CMBICT U HEOOXOOUMOCTG COONIO0EHUs NPEONUCAHUI, NPeONa2aeMbIX 8 UHCMPYKYUAX HO UCNONb308AHUIO TEKAPCME, CPeOCmE ObImMO8ot XumMuu U
op.;

* UCNONBL3068AMb NPUOOPEMEHHBIE KNT0Uegble KOMNeMeHMHOCIU NPU GbINOJIHEHUY UCCIe008aMeNbCKUX NPOEKMO8 NO U3YUEHUIO C80LICME, CNOCODO8 NOTYYeHUs
U PACNO3HABANUS BeUeCcTng;

* pa3gueams KOMMYHUKAMUBHYIO KOMHEMEHMHOCb, UCHONb3YA CPeOC8a YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mexcmamu y4eOHuxka u
OONOTHUMETbHOU TUMEPAMYPOl, CRPABOUHBIMU MAOTUYAMY, NPOSAGIAMb 2OMOBHOCMb K VBAXCEHUI0 UHOU MOYKU 3PEHUsi npu o0CyicOeHuu pe3ynbmanos
BbINOTHEHHOU PAbOMbl;

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O 6ewjecmeax U XUMUYECKUX Npoyeccax, KPUmuuyecKu OMHOCUMbCA K NCe80OHAYHHOU uHopmayuu,
Heod06poCcosecmHOll peKaame, Kacaoujelics UCnoIb308aHUsA PA3TUYHBIX 6eUecns.

* 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX SHAHUL 0I5l NPAKMUYECKOU 0eamenbHOCTU YeN06eKd;

* OnuUCHIBAMb U3yYeHHble 00BEKMbl KaK CUCIEMbl, NPUMEHSS TI02UKY CUCTNEMHO20 aHANU3A;

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCHIAX NEPUOOUYECKOU CUCMEMbl XUMUYECKUX SJIeMeHMOo8 O OO0BACHEeHUA U NPeO8UOEHUs CE0LICME KOHKDEHHbIX
seuecma;

* pazeusamy UHGOPMAYUOHHYIO KOMIEMEHMHOCHb NOCPEOCMBOM YenyOlieHUs 3HAHUU 00 UCTNOPUU CINAHOBNIEHUS XUMUYECKOU HAYKU, €€ OCHOBHBIX NO HAMUIL,
nepUoOUtecK020 3aKOHA KaK 00HO20 U3 BANCHEUUIUX 3AKOHO8 NPUPOObL, 4 MAKICE O COBPEMEHHBIX OOCMUMNCEHUAX HAYKU U MEXHUKU.

* COCTNABNAMb MONEKYAAPHBIE U NOIHBIE UOHHBIE YPAGHEHUS NO COKPAUEHHBIM UOHHBIM YPAGHEHUAM,

* NPUBOOUMDb NPUMEPLL PeaKyull, NOOMEEPHCOAIOUUX CYUeCMEO8aAHUE 83AUMOCEAZU MeHCOY OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX 6elyeCcTng;

* NPOSHO3UPOBATL PE3YIbMAMbL B030€UCTNEUS PASTUYHBIX PAKMOPOS HA USMEHEHUEe CKOPOCIU XUMUYECKOU pearyuu;

* NPOSHO3UPOBATL PE3YTbMAMbL B030€UCTNEUS PATUYHBIX PAKIMOPO8 HA CMEeWjeHUe XUMUHECKO20 PABHOBECUS.

* NPOCHO3UPOBATNL XUMUYECKIE CEOUCMBA 8eWeCe Ha OCHO8E UX COCMABA U CIPOEHUSL

* NPOCHO3UPOBAMb CNOCOOHOCTb 8EWeCMEA NPOAGIAMb OKUCTUMETbHbLE UL 80CCMAHOGUMENbHBIE CEOUCIBA C YUEMOM CHeneHell OKUCIeHUs 2NEMEHOS,
BX00SUUX 8 €20 COCMAG;

* GLIAGNAMb CYUECNBOBAHUE 2EHEMUUECKOU 83AUMOCBI3U MENCOY BEUeCMEaMU 6 PAJY: NPOCHOE BeecmE0 — OKCUO — SUOPOKCUO — COb;

® OpecaHU306bvl16AMb, npoeodumb YueHudecKkue npoekmaosl no UCCIE008AHUIO CBOUCNE sewecms, UMernux 6axCHoe npakmuiecKkoe 3Ha4eHue.



O06o001eHue 3HAHMI MO Kypey 8 ki1acca. XuMuyeckue peakuuu. 34

bunapusie coenuaenus. beckncnoponnsre KucaoThl. OKCHIBI, THAPOOKCHABI, CONH.
Peakimu coeuHeHMs, pa3ioxKeHus, 3aMeleHus, ooMeHa. O0parumble U HeoOpaTuMble. OKHCIUTENLHO-BOCCTAHOBUTENbHBIE. CKOPOCTh XUMHUYECKHUX
peaxiuii. MonspHas koHueHTpanus. Katanuzatop. @epMeHTEI.

XHuMHYecKHe peaKliy B pacTBOpax.9 4

PacTtBopenne kaxk (U3MKO-XUMHYECKHH mporecc. [loHsATHe o ruaparax W Kpuctauioruaparax. PactBopumocts. KpuBble pacTBOpUMOCTH Kak MOZAENb
3aBUCHMOCTH PaCTBOPUMOCTH TBEPABIX BELIECTB OT TEMIIEPATypbl. HachIeHHBIE, HEHACHIIIICHHBIE 1 IIEPECHIICHHBIC PACTBOPHI. 3HAUYCHNE PACTBOPOB ISl IPHPOIBI
U CEIIbCKOTO XO35MCTBA.

[TonsTre 00 3MIEKTPOIUTHUECKON OHCCOLHMALUM. DJEKTPOJIUTHl M HEIICKTPOIUTHL. MeXaHW3M IUCCOLMANNH 3JIEKTPOJIUTOB C PA3IWYHBIM THIIOM
XUMHUUYECKOH cBs13U. CTEneHb MEKTPOIUTHYECKOH auccoruaniy. CHIbHBIE U ClIa0ble 3JIEKTPOJIHUTHL

OCHOBHBIE TIOJIOXKEHHUS TEOPHH 3JICKTPOJIMTHYECKON Iucconuanuy. VOHHbIE ypaBHEHUWs peakIHid. YCIOBHS MPOTEKaHMS PEaKIUH OOMEHa MEXAy
AMEKTPONIUTAMHU JI0 KOHIIA B CBETE MOHHBIX IPEACTaBICHUI.

Kraccudukanms HOHOB M MX CBOWCTBA.

Kucnorsl, ux knaccudukanus. Jucconpanysi KUCIOT U UX CBOWCTBAa B CBETE TEOPUH 3JIEKTPOIUTHYECKON Iucconuanyi. MonekyssipHble 1 HOHHbIE
ypaBHEHUS peakuuii KuciotT. B3aumoneiicTBue KUCIOT ¢ MeTalIaMH. DJISKTPOXUMHUUIECKUH psii HaNpsDKeHU MeTanioB. B3anmoseiicTBue KUCIOT C OKCHAAMU
MeTaioB. B3auMoelicTBre KUCIOT ¢ OCHOBaHUSIMH — peakiusi HelTpanusauuu. BzanmopeiictBue Kuciot ¢ consiMu. Vicronb3oBaHue TaOJIUIbI pAaCTBOPHUMOCTH
JUTA XapaKTePUCTUKU XUMUUECKUX CBOMCTB KUCIIOT.

OcHoBaHms, uX Kiaccuukamms. Jlucconuanysi OCHOBaHMH M HMX CBOWCTBA B CBETE€ TEOPHH SJICKTPOJIMTHYECKOH aucconmanui. BzamMoneiicTsue
OCHOBaHMH C KHCJIOTAaMH, KHCIOTHBIMH OKCHIAaMH M cOJIsIMH. VIcTionbp30BaHHe TaOIHIBI pACTBOPHMOCTH JUTS XapaKTEPUCTHKHA XMMHUYECKIX CBOWCTB OCHOBAHHM.
PasnoxeHne HepacTBOPUMBIX OCHOBAHUI MPU HArPEBaHUU.

Conu, ux KaccuuKanys U IMCCONMANNS PA3INIHBIX TUIIOB coeil. CBOMCTBa coJieil B CBETE TEOPUH IEKTPOIUTHIECKON Ancconnanuu. Bzanmoneiicreue
coJieli C MeTaJulaMH, YCIIOBHS ITPOTEKAHMs ATUX peakuii. BzanmopeiicTBre coseil ¢ KucaoTaMn, OCHOBaHUSIMHU U coyIsiMU. VIcTionb30BaHUE TaOIHIIBI PACTBOPUMOCTH
JUIS XapaKTepUCTUKN XUMUYECKUX CBOUCTB COJIEH.

OO0o01eHne cBeieHn 00 OKCHAax, UX KIacCUPHUKAMKM 1 XMMUUECKHX CBOWCTBAX.

I'eneTHueckue psiibl METAJUIOB M HEMETAJIOB. | 'eHeTHYecKas CBA3b MEXIY KIacCaMH HEOPTaHMYECKUX BEIIECTB.

OKHUCITUTENTFHO-BOCCTAHOBUTEIbHBIE peakiuy. OKHCIUTEIbh U BOCCTAHOBUTENb, OKHCICHHE 1 BOCCTAaHOBIICHHE.

Peakium MOHHOTO OOMEHa M OKHMCIHMTENIbHO-BOCCTAHOBHTENIbHbIE peakiuu. CocTaBieHHE YPaBHEHHI OKHCIMTENbHO-BOCCTAHOBHTENBHBIX pPEaKIMi
METOJIOM 3JICKTPOHHOTO OanaHca.

CBolicTBa MPOCTHIX BELIECTB — METAJUIOB M HEMETAJUIOB, KUCIIOT M COJICH B CBETE NMPEACTaBICHNH 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECcCax.

[IpakTrueckas padora.

1. Pemenne skcriepeMeHTANBHBIX 3a/1a4 110 TeMe «IIEKTPOIUTHIECKAas! JUCCOLHAIIISY

HeMmeTalabl H MX coeTHHEHU. 234



OOmras xapakTepuCTHKa HEMETaUIOB: TOJIOKeHHe B lleproamyeckoil cucreme xumudeckux snaemeHtoB J[. M. MenneneeBa,0c00EHHOCTH CTPOCHHUS aTOMOB,
aNeKTpooTpuIaTeNsHOCTH (D0) KakMepa «HeMeTaITHYHOCTIY, psan D0. Kpucramnmdaeckoe CTpoeHHe HEMETaJUIOB — IPOCTHIX BemecTB. Aimtorpons. Pusndeckne
CBOHCTBa HeMeTaI0B. OTHOCHTEIBHOCTh MOHATHH «METAJUI» U KHEMETAID.

Bonopoa.llonoxenne Bomopona B Ilepuoamdeckoit cucteme xummdeckux sieMmeHToB . M. MengeneeBa. CTtpoeHue aTomMa M Mojekyisl. dusmdeckue U
XMMHYECKHE CBOICTBA BOAOPO/IA, €r0 MOTY4YEeHUE U IPUMEHEHUE.

1 IIpm 1ByX4acoBOM IUITAHUPOBAHHUM IPOBOJMTCS TOJIBKO NMpaKkTHUeckas pabora 3

Bona.

Crpoenne Moiekynbl. BomopomHas xuMudeckast cBsi3b. OU3MUECKHE CBOWCTBA BOABI. AHOMANWH CBOICTB BOABL [ HIpodmibHBIe W THAPOPOOHBIC BEIIECTBA.
Xummdeckue cBoicTBa BoAbl. KpyroBopoT Bomsl B pupose. Bomoouncrka. Asparust Boasl. bertoBsie ¢misTpbl. MuHepanbHbIe BOABL. AMCTHIIIPOBaHHAS BOJA,
e MoJTy4eHHUEe ¥ IPUMEHEHHE.

OO0mast XapaKTepucTHKA rajJoreHoB.

Crtpoenue atomoB. IIpocThie BemecTBa 1 OCHOBHBIE COSIUHEHUS TaJIOTEHOB, MX CBOHCTBA.

Kparkue cBenenus o xiope, opome, ¢prope u ione. [[pumeHeHne rajJoreHoB U X COeTUHEHHH B HApPOTHOM XO35HCTBE.

Cepa.

CtpoeHune aTomMa, aJUIOTPOIIHs, CBOIMCTBa 1 MpUMeHeHne poMOmueckoit cepsl. Okenapl cepsl (IV) u (VI), ux momydenue, cBoiicTBa u npuMeHeHUe. CepHas KUCIOTa
U ee COJI, NX MPUMEHEHHE B HApOIHOM Xo03siicTBe. [Ipon3BOICTBO CEPHOM KHCIIOTHI.

A3or.

CrpoeHue atomMa M MOJIEKYJbI, CBOWCTBA IMPOCTOrO BellecTBAa. AMMHAaK, CTPOSHHE, CBOICTBa, MoiydeHHe W npumeHeHne. Conm aMMOHUS, WX CBOWCTBA U
npumenenne. Oxcuapt azota (1) u (IV).

A30THas KHCJIOTa, €e CBOWCTBA U MpuMeHeHne. HUTpaTsl 1 HUTPUTSHI, TPobieMa UX COAEPKAHUS B CEIbCKOX03IHCTBEHHOM MPOAYKIINH. A30THBIE YAOOpEHHUS.
Dochop.

Crpoenue aToma, alJIoTpoIHsl, CBoiicTBa 6esnoro u kpacHoro ¢ocdopa, ux npumeneHune. OCHOBHbIe coenuuenus: okcua dpocdopa (V) u oprodochophas kuciora,
¢docdater. DocdopHbie ynoOpeHus.

Yraepoa.

Crpoenue aroMa, aJuIOTPONHs, CBOWCTBa Moaudukanuid, mpumenenne. Oxcunpl yriepona (I1I) u (IV), nx coiictBa u npumeHenne. KapOoHaThI: KaJIbIWT, COAA,
NOTalll, X 3HaYEHUE B IIPUPOE M KU3HHU YETIOBEKA.

Kpemunii.



CtpoeHre aroma, KpHCTAUTMISCKUH KpeMHHA, ero cBoicTBa M mpuMeHeHue. Oxcupa kpemuus (IV), ero mpuponHsle pazHoBHIHOCTH. CHIMKATHI. 3HaUYCHUE
COEIMHEHUI KPEMHHUS B )KUBOM U HEXUBOU npupoae. [ToHsTHE 0 CUITMKATHONW MTPOMBIILIIIEHHOCTH.

[IpaxTryeckue padoTHI

2. U3yyeHue CBOWCTB CONSTHON KHCIIOTHI

3. U3yyeHue CBOWCTB CEPHOI KUCIOTHI.

4. Tlomy4eHune aMMHuaKa U U3y4eHHE €r0 CBOMCTB(BUPTYaJIbHAs)

5. Tomyuenwue yraekucnoro raza. KauecTBeHHast peaxiys Ha KapOOHAT —MOHBI(BUPTYyaIbHasl)

MeTtanibl 4 UX coequHeHnda. 154.

[Tonoxenune MeramioB B [lepuonuueckoi cucteme xuMmudeckux snemeHToB /. 1. MenneneeBa. Meramnnueckass KpUCTAJUIMUECKAsd peIIETKa U METAJUIMYECKas
xuMuueckas cBs3b. O0mue pusngeckrne cBoicTBa MeTauioB. CIUIaBbl, HX CBOMCTBA M 3HaYCHHE. XMMHUECKHE CBOMCTBA METAIIIOB KaK BOCCTAHOBHUTEIIEH, a TaKXKe
B CBETE MX TIOJIOKCHUS B AJIEKTPOXHUMHUUECKOM PAY HanpspKeHni MetaiutoB. Kopposns metaios u ciocoOsr 00ps0s! ¢ Hell. Metaiutsl B npupoae. O6mue criocoOs!
HUX MOJYUYCHUS.

OO0masi XapaKTepUCTHKA MEJI0OYHBIX MeTa/LUI0B. Metauisl B ipupojae. Oomme cnocoos! ux nonydeHus. Ctpoenue aroMoB. [lenounple MeTamuibl — MPOCTHIC
BelllecTBA. BakHelIine coemuHeHHs LICTOYHBIX METaJUIOB — OKCHJbI, TUAPOKCHIBI U COJM (XJIOpUABI, KapOOHAThI, Cynb(haTbl, HUTPAThl), UX CBOICTBA M
NIPUMEHEHNE B HAPOJHOM X03siicTBe. KannifHble ynoOpeHus.

OO0mast xapakTepucTHKA 3JIeMEHTOB IJIaBHOM noarpynns! 11 rpynner.

Crpoenne atomoB. lllenodno3eMenbHbIe METAIBI — TPOCTHIE BellecTBa. BakHelIme coeqMHeHNS MENOYHO3EMEIbHBIX METAJUIOB — OKCHJIBI, THAPOKCHIBI U
COJHM (XJIOPHIBI, KAPOOHATHI, HUTPATHI, CYJIb(aThl, pocdaTsl), UX CBOWCTBA M IPUMEHEHHE B HAPOJHOM XO3SHCTBE.

AnroMUHMI.

Crpoenne aroma, GpuU3NYECKHE W XUMHUECKHE CBOWCTBA MPOCTOro BemiecTBa. COENMHEHUS aTIOMUHHUS — OKCHJ M TUIPOKCHJ, MX aM(OTEepHBIH Xapakrtep.
Baxneiimue conu anomunusl. [IpuMeHeHre antoMUHUS U €ro COEAMHEHUN.

Keneso.

Crpoenue aToMa, pU3MIECKUE U XUMHYECKHE CBOHCTBA MPOCTOro BemecTsa. I enetndeckue pssl Fet? n Fe's.

Baxneiinue conu xene3a. 3HaueHHe XKeJe3a U ero COeAUHEHUN JUIs MPUPOBI U HAPOIHOTO XO3SHCTBA.

[IpakTryeckue paboThI
.6. JKecTKocTb BOJIBI M CIIOCOOBI €€ YCTpaHEeHHSI.

7.Perienue SKCiepuMEHTABHBIX 33724 10 TeMe «MeTamibi2



XHuMHUS U OKpPYZKAOIIAs cpea. 24

O0001IeHHEe 3HAHUIA 0 XMMUH 32 KYPC OCHOBHOI IIKOJIbI. 84

[Mepuonnueckuii 3akoH u [lepnoguyeckas cucrema xumudeckux 3iaementoB J[. V. MenneneeBa. dusnueckuil CMBICI MOPSIKOBOTO HOMeEpa 3JIEMEHTa, HOMEPOB
Neprosia U TPYINIbl. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB 3JIEMEHTOB M MX COCIUHEHHH B MEPHOJAaxX W IPYNIax B CBETE MPEACTABICHUI O CTPOSHUH aTOMOB
3JIEMEHTOB.

3HaveHHe IePHOINYECKOT0 3aKOHA. BBl XMMUUECKHX CBA3EH U TUIIBI KPUCTAIUIMYECKUX PeIIeTOK. B3auMocBsi3b cTpoeHus 1 cBOWCTB BemecTB. Kitaccudukanms
XMMHUYECKHUX PEAKIUH 110 Pa3INIHBIM MPU3HAKaM (UHCIIO U COCTaB PEarupyIOIUX 1 00pa3yoIINXCs BEMIECTB; HAININE

rpaHunbl pasfena (as; TerioBoi 3()(eKT; M3MEeHeHHe CTENeHeld OKHCICHHS aTOMOB; HCIOJB30BAHME KaTallM3aTopa; HalpaBlieHHe mpoTekaHus). CKopocTb
XMMHYECKHUX PEaKIUH 1 (PaKTOPBI, BIUSIONINE Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEaKIUil M CIOCOOBI CMEICHNS! XUMUYECKOTO PaBHOBECHSL.

[TpocTeie u croXxHBIE BemecTBa. MeTauisl 1 HeMeTaJuTbl. | eHeTHUecKre psAbl MeTaa, HeMeTana U epexo Horo Metama. OKCHIBIM THAPOKCH Ikl (OCHOBAHUS,

KUCJIOTHI, aM(OTEPHBIE THUAPOKCHUIIBI), COTH. VX cocTaB, KilacCU(pUKALUsI U O0LIMe XMMUYECKUE CBOHCTBA B CBETE TEOPHH JICKTPOJIMTHIECKON THCCOLUALIUH.

Peanuzayua PK- ¢ npumepnom nnanuposanuu



9 KJIACC

Temaruyeckoe IaHUPOBaHUe 66 4

Nem\nm
Tema
KoanyectBo
4acoB
1 2 Knaccuukamms XUMHYECKIX peaKIii
BBOJHBIE UHCTPYKTAXK 110 T/B
2 1 CKOpOCTb XUMUYECKUX PEAKIIHH.
3 1 DIEeKTPOIUTHIECKAST JUCCOIUAIIHS
4 1 BBognas koHTpONbHas paboTa
5 1 OCHOBHBIE TIOJIOKEHHUS TEOPUH HIEKTPOIUTHUECKOH TUCCOIHAIINY.
6 1 XuMudeckue cBONCTBa OCHOBAHUH KaK 3JIEKTPOJIUTOB.




XYUMHUYECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB.

Hcnonv3zosanue 31eKMponumos 6 AKKyMyaamopax. Ymunuzauus akKymyaanmopHvix
oamapeil.

8 XYUMHYECKUE CBOMCTBA COJIEN KaK AJIEKTPOJIUTOB
9 Tunponus coneit
10 [pakTuyeckas pabora Ne 1. Penienue skcriepeMeHTaNbHBIX 3a1a4 110 TeMe
«dnekrponurndeckas auccormanys». T\B
11 KontponsHas padora Ne2
12 OO011ast XapaKTepUCTHKA HEMETAIIOB 7 A TPYIIIbI- FaJIOT€HOB.
13 CoenuHEHHUS IaJOTCHOB.
YTuimn3anusi 0TX0/10B XHMHUY€eCKOii MPOMBIIIJIEHHOCTH.
14 [MpakTuyeckas padboraNe 2 u3yueHHe CBOWCTB COSTHOW KUCIIOTHI
15 Xanpkorensl. Cepa.
16 CepoBonopon 1 cynbhuabl
17 Kucnopoznssie coequHeHHs cepbl
18 Ip pabota Ne 3 T\b
N3y4yeHue cBONCTB CEPHOM KUCIIOTHI
19 OO011ast XapaKTepUCTHKA DIIEMEHTOB 5 A TpymIbl. A30T

20

Ammuak. Coau aMMOHUS.




21

ITpakTuaeckas padoraNed

[TonyyeHne ammuaka U U3y4eHUE €Er0 CBONCTB

22 Kucnopoansie coearHeHus azorta

23 dochop u ero coenuHens

24 OO01mas xapakTepUCTHKA AIEMEHTOB 4 A rpymIbl. YTIepo.

25 Kucnoponnsie coenvHeHus yriiepoja

26 [MpakTryeckas padbora Ne 5 [Toxyuenue yriekucioro rasza. KauecTBeHHas peakuus Ha
KapOOHAT —MOHBI.

27 KontpombHas pabora Ne3

28 YTIaeBo0poIbL.

29 KpemHuit u ero coenuHeHus

30 CuinkartHast IPOMBIIUICHHOCTb

31 [TonydyeHnue HeMETAIIOB.
IIpumenenue omxo0006 ¢ XUMUUECKOU RPOMBIUNEHHOCHU

32 [Momy4yeHne Ba)KHEUIINX XUMHYESCKHX COSTUHCHNI HEMETaJLIOB.

33 IToBTOpeHue Tembl «HeMmeTasl M HX COeqUHEHUs». [10AroToBKa K Kp

34 KonTtpoussHas pabota o Teme «HeMmeTamisl 1 UX COSTUHCHUS.

35 OOm1ast XxapaKTepUCTHKA METAIIOB

36 XMMHYECKUE CBOMCTBA METAILIOB

37 OO6mras XxapakTepUCTHKA AIEMEHTOB | A TpyIIIBI

38 OO011ast XapaKTepUCTHKA JIEMEHTOB2 A IpyIIIbI




39

JKecTKoCTh BOABI M CLIOCOOHBI €€ yCTpaHeHHS.

chpauenue HCECMKOCHLU 600bL 6 ObIMOGBIX yciosunax

40 [MpakTryeckas padbora Ne 6
JXKecTkocTb BOJIBI M CIIOCOOBI €€ yCTPaHEHHS
41 AIIOMHAHHH U €ro COeTUHEHUS
42 ATIOMHUHHUN U €r0 COeTUHEHUS
43 XKeneso u ero coenHeHUs
44 IMpakTryeckas padoraNe 7 pemeHne SKCIIEpUMEHTANBHBIX 3a/1a4 110 TeMe «MeTash
45 Koppo3us MeTamioB U cioco0B!I 3aIUTHI OT HEe.
3awyuma om xoppo3uu.
46 Mertansl B npupoae. Ilonarue o Meramrypruu.
Bo3smosicnbie 3azpasnenus u cnocoobl ux yCmpanenus 6 Memasiypeuu.
47 KonrponbHas pabora nmo Teme «MeTayuisl M UX COSTUHEHHS»
48 XUMHYECKHUT COCTAB TIAHETHI 3eMJIS
49 Oxpana oKkpycaouieii cpedsl Om Xumuieckozo 3azpA3HeHUs.
50 Bemecra
51 XUMUYECKUe peaKIiu
52 OCHOBBI HEOPTaHIMUYECKOW XUMUHU
53 Hrorosast koHTpoIbHAs paboTa
54 AHanu3 KOHTPOJILHOH paboThI
55 [ToBTOpEHUE







