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I[InanupyemMble pe3yJbTaThl:

JIMYHOCTHBIE Pe3yJbTAThI 00y4YeHU s

Yyamuiics 10JIKeH:

3HAmMb U NOHUMAamMb. OCHOBHbBIC HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XMMHU U OOIIECTBA; TOCTHKEHUS B 00JIACTH XUMUU U KYJIbTYPHBIE
Tpaauiy (B YAaCTHOCTH, Hay4dHbIC TPAIUIMHM) CBOCH CTpaHbI; OOIIEMHUPOBBIC JOCTUXKCHHUS B OOJIACTH XMMHH; OCHOBHBIC NMPHHIHUIBI M TPABUIIA
OTHOIICHHUS K MPUPOJIC; OCHOBHI 37J0POBOT0 00pa3a )KU3HU U 3I0POBbEeCOSPETarOINX TEXHOJIOTHIA,

ImpaBuJia IIOBCACHUSA B LIpC?,BI)ILIB,I\/'IHI)IX CUTyalusX, CBsA3aHHBIX C BO3IIGI710TBPICM Pa3JIMYHBIX BECUICCTB, OCHOBHLIC IIpaBa U 00s13aHHOCTH rpaxaaHnvuHa (B
TOM HHUCJIIC yqamerocsl), CBA3aHHBIC C IMYHOCTHBIM, HpO(beCCI/IOHa.HI)HI)IM " )KU3HCHHBIM CaMOOIIPECACIICHUCM,

COLMATILHYIO 3HAUMMOCTh H COJIep KaHue Mpodeccuid, CBA3aHHBIX C XUMHECH;

UCHBIMBIEAM b . TYBCTBO TOPJIOCTH 32 POCCUMCKYIO XUMUYECKYIO HAYKY U YBKEHUE K HCTOPUU €€ PA3BUTHUS; YBAKECHUE U MPUHITHE JOCTIKCHUN XUMHUH
B MHpE; JTF000BB K IPUPOJIEC; YBAKEHUE K OKPY)KAIOMIUM (YUaIIMMCs, YIUTENSIM, POJUTENISAM U JIp.) — YMETh CIIYIIATh U CIBIIIATH TAPTHEPA, MPU3HABATh
IMpaBO KAXXAO0T'O HA COOCTBEHHOE MHCHHUEC, IPUHUMATh PCIICHHUA C YHECTOM HO3I/IHPII>1 BCCX YUHAaCTHHKOB; YYBCTBO IMPEKPACHOI'0 U 3CTECTUYCCKUX YYBCTB Ha
OCHOBE 3HAaKOMCTBA C MUPOM BEILIECTB U MX MPEBPAIICHH; CAMOYBa)KEHUE U SMOIIMOHATLHO-TIONOKHUTEIFHOE OTHOIIIEHHE K ceOe;

HpU3HABAMb: TIEHHOCTH 3JI0POBbS (CBOETO U IPYTUX JIIOJIEH ); HE0OOXOUMOCTh CAMOBBIPAKEHUSI, CAMOPEATH3alUH, COIIMATHLHOTO PU3HAHUS,
0CO3HA8aMb: TOTOBHOCTH (MJIM HETOTOBHOCTDH) K CAMOCTOSITEIILHBIM ITOCTYIIKAM U JICHCTBUAM, OTBETCTBEHHOCTh 332 MX PE3yJIbTaThl; TOTOBHOCTH (MK
HErOTOBHOCTB) OTKPBITO BBIPAXKAaTh U OTCTAWBATh CBOIO MO3UIIUIO M KPUTUYHO OTHOCUTHCS K CBOMM IMOCTYIIKaM,

npoA6AAMs: SKOJOTHYECKOE CO3HAHUE; JOOPOKENaTeNIbHOCTh, JOBEPHE W BHUMATEIHHOCTH K JIOASIM, TOTOBHOCTh K COTPYAHHYECTBY M JAPYKOe,
OKa3aHWI0 TIOMOIIM TEeM, KTO B HEW HYyXKIaeTcs; OOOOLICHHBINM, YCTOWYMBBIM W W30UpaTeNnbHBIN MO3HABATENBHBI WHTEpEC, WHULUATUBY U
M0003HATEILHOCTh B M3yYEHUU MUPA BEIIECTB U PEAKIIHI; IIEIEYCTPEMICHHOCTh U HACTOWYUBOCTH B JOCTH)KEHUH II€JIeH, TOTOBHOCTH K IMPEO10JICHHIO
pr,ZIHOCTeI\/'I; y6e)K}16HHOCTI) B BOBMOKHOCTHU IMO3HAHUSA IMTPHUPOIEI, HGO6XO)II/IMOCTI/I Pa3yMHOT'O UCITOJIb30BAHHUA )IOCTI/I)I(GHI/Iﬁ HAayKH U TEXHOJIOTUH JJIA

pa3BUTHUSA 0011ecTBa;



yMemp: YCTaHABIMBATH CBSI3b MEXKY LIEJBI0 M3YYEHUS XUMHUHM U TEM, JJs Yero OHa OCYILECTBIISAETCS (MOTHUBAaMM); BBIIOJIHATH KOPPUTUPYIOILYIO
CaMOOLICHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 MPOIECCOM M3YUEHHS] XUMHUH M BHECEHUH HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIONIMX 3TallaM H
croco0aM M3y4eHHs Kypca XMMHUH, BBIIOJIHATH PETPOCIIEKTUBHYIO CAMOOLICHKY, 3aKIIOYAIONIYIOCS B OLIEHKE MpoIecca U pe3yibTaTa U3y4eHus Kypca
XMMHU OCHOBHOM IIIKOJIBI, TIOJBEIEHUH HTOTOB HA OCHOBE COOTHECEHHUS 1eJIel U pe3yIbTaToB;

CTPOMUTH JKU3HEHHbIE U MPO(ECCHOHATIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLUAIbHO-UCTOPUYECKUX, MOJIUTUYECKUX U IKOHOMUYECKUX YCIIOBHII;
0CO3HaBaTh COOCTBEHHbIE IEHHOCTH U COOTBETCTBHE UX

IIPUHUMAEMbIM B KU3HU PELIECHMSIM; BECTU AMAJIOT HA OCHOBE PABHOIPABHBIX OTHOILUEHWI M B3aMMHOTO YBa)KEHMUSI; BBIACIATh HPABCTBEHHBIN acleKT
MIOBE/IEHUS U COOTHOCHUTH IOCTYNKHU (CBOM U JAPYrUX JIOAEH) M COOBITHS C NMPUHATBIMU ITUYECKUMU HOPMaMmH; B IPEJENIax CBOUX BO3MOXKHOCTEH
IIPOTUBOAEHCTBOBATh ACUCTBUSAM U BIUSHUSAM, IPEACTABISIONIUM YIpO3Y KU3HH, 3J0POBbIO U 0€30MaCHOCTH JINYHOCTU U OOILECTBA.
MeTtanpeaMeTHble pe3yJabTaThl 00y4eHust

Yyamuiics 10J15KeH ymems:

OTIpEeEIATh 11eJb YUeOHOUM AESITETbHOCTH C OMOUIBIO YUUTENS U CAaMOCTOATEIbHO, UCKaTh CPEJICTBA €€ OCYILECTBICHUs, padoTas IO IUIaHy, CBEPATH
CBOM JICHCTBUS C LIETBIO U IPU HEOOXOJUMOCTH UCTIPABIISATH OLIMOKHU C IIOMOIIBIO YUUTENSI U CAMOCTOSTENBHO;

COCTaBJISITh AHHOTAIMIO TEKCTA;

CO3/1aBaTh MOJENIN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA W IMPEACTAaBICHHUEM HX B MPOCTPAHCTBEHHO-TpaUUYeCKOl WIIM 3HAKOBO-
CUMBOJIMYECKOM (hopme;

OTIpeIeTIATh BUbI KJIacCU(UKALNU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATH MPSAMOE JIETYKTUBHOE JOKA3aTEIbCTBO

VYyamumiics 10JI2KeH yMents:

paboTaTh MO COCTaBIICHHOMY IUIaHY, UCIIONB3YS HApsAy ¢ OCHOBHBIMH U JIOTIOJHUTEIbHBIC Cpe/icTBa (CIPABOUHYIO JIUTEPATYPY, CIOKHBIEC MPUOOPHI,
cpenctBa UKT); ¢ moMomibto yuurtesnst oTOMpaTh AJs pelieHusl yueOHbIX 3a7au He0OXOJUMbIE CIOBAapH, SHIMKIONEANH, CIPABOYHHUKH, SJIEKTPOHH bie

JIUCKU,



COIOCTABJISITh ¥ OTOMPATh HHGOPMAIHIO, TIOIYYCHHYIO M3 Pa3IMYHBIX HCTOUHHKOB (CIIOBAPH, SHIHKIIONEANH, CIIPABOYHUKH, JJICKTPOHHbIC JIUCKH, CETh
WuTepHer);

MPEICTaBIATh HHPOPMAIIUIO B BUE TaOJIUILI, CXEM, OIOPHOTO KOHCIIEKTa, B TOM Yucie ¢ mpuMeneHueM cpeacts UKT;

0o(opMIIATH CBOM MBICIH B YCTHOW M MHCbMEHHOW PEYM C YYETOM CBOMX YYEOHBIX M KH3HEHHBIX PEUEBBIX CHTYalUi, B TOM YHCJE C IPUMEHEHHEM
cpeactB UKT;

COCTABJISTh PELICH3UIO Ha TEKCT;

OCYIICCTBJIATH AOKA3aTCJIbCTBO OT IIPOTUBHOTIO.

I[Inanupyemble pe3yJbTaThl 00yUeHHs:
BbINYCKHUK HAYYUTCS:

* ONUCHIBATh CBOMCTBA TBEPBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJCISISA UX CYIIECTBEHHBIE MPU3HAKHY;

* XapakTEepHU30BaTh BELIECTBA II0 COCTAaBY, CTPOCHUIO M CBOWCTBaM, YCTaHABJIMBATh NPUYUHHO-CICACTBEHHBIE CBSI3U MEXAY JaHHBIMHU
XapaKTEPUCTUKAMU BEIIECTBA;

* pPAaCKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHM «aTOM», «MOJIEKYJIa», «XUMUYECKUU 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIIOKHOE
BEILIECTBOY», «BAJICHTHOCTB», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

* M300paXkaTh COCTaB MPOCTEUIIUX BEUIECTB C MOMOIIbI0 XUMUYECKUX (OPMYN U CYIIHOCTh XUMHUYECKUX PEAKIUi ¢ MOMOIIbI0 XUMHUYECKUX
YpaBHEHUH;

* BBIYHMCJISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAcChl BEIIECTB, a TAKYKE€ MACCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTA B COCTMHEHUSIX TS
OLIEHKH UX NPAaKTHYECKON 3HAUYMMOCTH;

* CPaBHUBATh I10 COCTABY OKCHU/IbI, OCHOBAHUsI, KUCIIOTBI, COJIH;

* KJIacCU(UIIMPOBATH OKCU/IBI I OCHOBAHUS 10 CBOMCTBAM, KHCJIOTHI M COJIH IO COCTaBY;

¢ [IOJIBb30BAaTHCA J]a60paTOpHBIM O60pyIIOBaHI/ICM 1 XUMHUYECKOM HOCYI[Of/'I;



* IPOBOJIUTH HECIIOKHBIE XUMUYECKHE OIBITHI M HAOJIO/ICHUS 32 U3MEHEHHUSIMH CBOMCTB BEILIECTB B MPOIIECCE UX MPEBPALICHHIT; COOII0AATh paBuiIa
TEXHHUKH 0€30MaCHOCTH MIPU MPOBEIECHUH HAOIIOJCHUN U OTIBITOB;

* pa3MyaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIENOYH, OJIB3YSICh HHIUKATOPAMU; OCO3HABATh HEOOXOJUMOCTh COOIOACHHS Mep O€30MacHOCTH MPU
00paIIeHN! C KHCIOTaMH U IIEJI0YaMHu.

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona . 1. Menneneena;

* OMUCHIBATh U XapaKTEPU30BaTh TAOIHUHYIO POPMY MEPUOINIECKON CUCTEMbl XMMUUYECKUX 3JIEMEHTOB;

* XapaKTEepPU30BaTh COCTaB aTOMHBIX SIJIEP U PACIPEICIICHUE YUCIIA HIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB MEPUOIUIYECKON CUCTEMBI, a TAK)KE Kalusl U KaJbIIHs,

* pa3IMyaTh BUJBI XMMUYECKOM CBS3U. HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HENOJIIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh IEKTPOHHO-HOHHBIE (POPMYIIBI BEIIECTB, 00PAa30BAHHBIX XMMUYECKHMH CBSI3IMHU PAa3HOTO BH/IA,

* BBLISIBIISITH 3aBUCUMOCTE CBOICTB BCIICCTB OT CTPOCHUA UX KPUCTAJUITMICCKUX peHIéTOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, MCTAJIJNINUYCCKUX,

* XapaKTepU30BaTh XUMHUYECKHE AJIEMEHThl U MX COCIUHEHHUS Ha OCHOBE IMOJIOKEHHS SJIEMEHTOB B MEPUOJUYECKON CHCTEeME U OCOOeHHOCTen
CTPOCHUSA UX aTOMOB;,

* XapakTepU30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAUEHHE MEPUOIUYECKOTO 3aKOHA M TMEPHUOJUYECKONW CHUCTEMbl XMMHUYECKUX DJIEMEHTOB
J1. . MenneneeBa; * 00BACHATH CyTh XUMHUYECKHX MPOIECCOB U UX MPUHIUIHAIBLHOE OTJINYHE OT PU3NYECKUX;

¢ Ha3bIBaThb MMPU3HAKH WU YCJIIOBUA ITPOTCKAHUA XUMHUUICCKHUX peaKunﬁ;

* YCTaHABJIMBAThH MPHUHAICKHOCTh XMMUYECKOW PEaKIMK K ONPEIeIEHHOMY THITY IO OJTHOMY U3 KJIaCCU(UKAIIMOHHBIX MPU3HAKOB: 1) M0 YHCiIy U
COCTaBY MCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKINHU (PEaKIMU COCTUHECHMUS, PA3JIOKEHUS, 3aMEIICHUS U 00OMeHa); 2) 110 BBIJCJICHUIO WUJIM MOIIOIIECHUIO
TEIUTIOTHI (PEaKIUU IK30TEPMHUUYCCKHIE U SH0TEPMUYECKHE); 3) 0 M3MCHEHHUIO CTETICHEH OKUCIICHUSI XUMHUUECKUX JIEMEHTOB (PEaKIMKi OKUCIUTEIHLHO-
BOCCTaHOBUTENBbHBIE); 4) IO 00paTUMOCTH TpoIiecca (peakiuu 0OpaTUMbIe U HEOOPATUMEIE);

* COCTaBJISITh YPABHEHMS DJIEKTPOIUTHYECKON TUCCOIMAIMU KUCIOT, LIEN0YEH, COJei; MOJHbIE U COKPAIEHHBIE NOHHBIE YPaBHEHUS pEaKIUil

OGMCH&; YpaBHCHUA OKUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;



* MPOTHO3UPOBATH IMPOAYKTHl XMMHUYECKUX peakiuil 1mo (opmysiaam/Ha3BaHHSIM HCXOIHBIX BEIIECTB; ONPEACISATh HCXOIHBIC BEIIECTBA II0
(dbopmynaM/Ha3BaHUAM MPOIYKTOB PEAKLIUH,

* COCTaBJIATh YPaBHEHHs PEAKIHH, COOTBETCTBYIOIINX MOCIEIOBATEIFHOCTH («UEMOYKe») MPEBPAIlCHU HEOPraHUYECKHUX BEIIECTB Pa3InuHbIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUJETENBCTBYIOIINE O IPOTEKAaHUN XUMUYECKON PEAKIINH;

* [IPUTOTOBJISATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM J10JIEM pacTBOPEHHOTO BELIECTBA;

* OIIPENIEIATh XapaKTep CPe/Ibl BOAHBIX PACTBOPOB KUCJIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKU UHUKATOPOB;

* IPOBOJINTh KAUECTBEHHbIE PEAKLIUH, TIOATBEP)KJAIOIIME HATMUUE B BOJAHBIX PACTBOPaX BEILECTB OT/AEIbHBIX HOHOB

* OIPEACTATH MPUHAIIKHOCTh HEOPTAaHWUYECKHUX BEIIECTB K OJJHOMY M3 M3yYEHHBIX KJIACCOB/TPYIIT: METAUIBI U HEMETAJLIbI, OKCHU/IbI, OCHOBAHUS,
KHCJIOTBI, COJIN,

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX HA3BAHUSIM;

* OIIPENENSTh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh (POPMYJIbI HEOPraHMYECKUX COEIMHEHUH MO0 BaJICHTHOCTSAM U CTETICHSIM OKHUCIIECHUS 3JIEMEHTOB, a TaKXkKe 3aps/laM HOHOB, YKa3aHHbBIM
B Ta0JIMIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUI U COJIEH;

* 00BSACHATH 3aKOHOMEPHOCTH M3MEHEHHUST (PU3NUECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BeleCTB (METANIOB M HEMETAJLIOB) M MX BBICIIMX OKCHJIOB,
00pa30BaHHBIX IEMEHTAMHU BTOPOI'O M TPETHETO MEPHOIOB;

* Ha3bIBAaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEpHbIE IJISl TPYIIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBAaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEePHbIE ISl KaXI0Tr0 U3 KJIACCOB HEOPraHMYECKUX BEUIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOANTD IPUMEPHI PEAKLIUH, TOATBEPKAAOIINX XUMUYECKUE CBOMCTBA HEOPIaHUUECKUX BEIIECTB: OKCUOB, KMCIIOT, OCHOBAaHUM U COJIEH;

* OIIPENIENSATH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaslaHC (1Sl U3YYEHHBIX PEaKIIMii) O MPeIIoKEHHBIM CXeMaM peaKiui;

¢ IIPpOBOANTH na6opaTopHLIe OIIBITHI, TOATBEPKAAOINE XUMHUYCCKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHN4YCCKUX BCIICCTB;



Boinycknuk nosiyuum 603m0x4cHOCHIb HAYUUMbBCA .

* 2PAMOMHO 0OPAUAMBCSL C BEUECTNBAMU 8 NOBCEOHEBHOU HCUHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUIL IKOI02UYECKU 0e30NaACH020 N0BeOeHUsl 8 OKPYcalowell npupooHoll cpede;

* HOHUMAMb CMBIC]L U HEODXOOUMOCTb COONIOOEHUS NPEONUCAHUU, NPEONIA2AeMbIX 8 UHCIPYKYUSAX NO UCHONb308AHUIO IEKAPCME, CPedCms OblmoBoll

Xumuu u op.;

® ucnojivb3zoeambv npuo6peméHHble Kjllo4esble KOMNemeHmHoCcmu npu 6blnOJIHEHUU UCCe008aMeNbCKUX npoeKmoe no u3y4eHuro CGOIZCI’I’Z& cnoco6os
NOJIYYeHUs U paCno3HAasAaHusl eeujecme,

¢ paseueamsb KOMMYHUKAMUBHYO KOMNEMEHNHOCmMb, UCNOJb3YA cpedcmea yCWZHOZ/lV U NUCbMEHHOU KOMMYHUKayuu npu pa60me C mekcmamu
y’{€6HMKa U OONOJIHUMENbHOU ﬂumepamypod, Cnpaeo4HbIMU ma6ﬂuuaMu, npoAeiAmb 2OmMO6HOCNb K Y6AIANCEHUIO UHOU MOYKU 3peHUsA npu 06cy9fcdeHuu
pe3yibmamoes BbINOJIHEHHOU pa60mbl,'

* 00bEeKMUBHO oyerHueanlob MHQbOpMaLﬂ/HO 0 eeujecmedx U XumudeckKux npoyeccax, KpumudecKku OmHOCUmsvCil K nCQGOOdellHOIZ MH¢OPMCZZ/;MM,
H6006p0006€CI’I’ZHOZZ pexiame, Kacaiou;ezlc;z UCNONb308AHUA PASTIUYHbLX 6EUECTNE.

® 0CO3HA6AMb 3HAYEHUE meopeMUUEeCKUX 3HAHUL O npakmulteCKoﬁ OdesmenlbHOCmU yenoeeKkda,

® onuceledmbsv U3YYEHHblE 0b6vexmul Kax cucmembvl, nPpUMeEHsA 102UKY CUCMEMHO20 aHalusa,

® NpUMEHANb 3HAHUA O 3AKOHOMEPHOCMAX nepuoduquKozZ cucmemvl XUMUYECKUX IAeMeHmo8 0N O0O0bACHEHUs U npedeudeﬂuﬂ ceolicme
KOHKpEemMHbIX eeujecme,

® paseueaniv qu)OpMCZL;MOHHle KOMNnenmerHmHoCnlob nocpedcmeom yZJZy6JZ€H1/l}Z 3HAHUL 00 ucmopuu CmaHoe6J1eHus XUMUYECKOU HAYKuU, €€ OCHOBHbIX
l’lOHﬂl’l’llzllZ, nepuoduqecmzo 3AKOHA KAK 00HO20 U3 BANCHEULUUUX 3AKOHO8 npupodbz, a makatce 0 COBPEMEHHbIX 00CMUICEHUSX HAYKUu U mexHuKku.

* cocmaeiAmb MOJEKYIIAAPHblE U NOJIHblE UORHbLLE YPABHEHUS NO COKpClWéHHblM UOHHbIM YPABHERUAM,

M npueo@umb npumepbol peakuuﬁ, nodmeepofcdaiomux cyuecmeosaHue 63aumoceisu Meofcdy OCHOBHbIMU KlacCcamu HeOpcaHU4YeCKUux seuiecme,

® NPOCHO3UPO6ANTb pe3yibmanibl 6030elicmeust pPa3udHblX qbakmopoe HA U3MEHeHUe CKopocmu XUMUYECKOU peakyuu,

® NPOcHO3Upoeamsv pe3yibmdaibl 6030elicmeus PAaA3TUYHbIX (del’l’lOpOG Ha cmeuerHue Xxumuieckozco paeHoeeCcusl.



® NPOcHO3Upoeamb XumudeckKue ceolicmea eewecme Ha OCHose ux cocmaea u CmMmpoernusl,

® NpocHo3Upoeams cnocobrocms eeujecnmea nposeisms OKUcCiumelbhvle Ui 60CCMAHOBUNIE/IbHbLE ceolicmsa ¢ yUéMOM cmenenell OKUCIeHUs.
JleEMEHMOE, exodﬂmux 6 e2o cocmaes,

® 6bIA6IIAINb CYyUlecmeosarnue 2eHemuyecKoll 63auUMOoCes3u Meafcdy sewecmeamu 6pﬂ()y.' npocmoe eeulecmeo — OKCUO — ZMOPOKCMO — COJlb,

® OpecaHu30e6wvleantv, npoeodumb YHYeHUu4YecKue npoexkniobl no UCCNIE00B8AHUIO CEOUCME sewecme, UMernnux 6dl)iCHoe npakmuieckoe 3Ha4erue.

Coaepxxanue yueOHOI MporpaMMsbl npeaMera « XHMHD)

Beenenue. O01mas XapaKTepUCTHKA XUMHYECKHUX 3J1eMEHTOB M XuMu4eckux peakuuii. Ilepuoanyecknii 3akon u Ilepnoanyeckas cucrema

xumuyeckux yiementos JI. M. MenaeneeBa (10 u)



XapakTepucTuka 3JeMeHTa 1Mo ero nojoxenuto B [lepuoandeckoit cucreme xumudeckux snemeHToB . . Menaeneea. CBoiCTBa OKCHIOB, KUCIIOT,
OCHOBAaHUM M COJEHM B CBETE TEOPUHU DJJIEKTPOIUTUYECKOM IMCCOLMALMHU U OKUCICHUSA-BOCCTAHOBIEHUA. IIoHATHE O INEpeXOIHBIX 3JIEMEHTaXx.
AmpotepHOCTb. 'eHeTHdeckuii pan nepexogHoro snemeHTa. llepmommueckuii 3akon u Ilepuonmyeckas cucrtema XxuMudeckux siemeHtoB J[. .
MengeneeBa. XuMU4ecKas OpraHu3anysi )KUBON U HEXKMBOM IIPUPObl. XUMUYECKUM COCTAB sAJ{pa, MAHTUU U 36MHOW KOPbL. XMUMHUYECKUE JIEMEHTHI B
KJIIETKaX HUBBIX OPraHU3MOB. Makpo- u MUKpodsieMeHThl. O000IIeHe CBEICHUI 0 XUMHUYECKUX peakiusix. Kiaccupukanuss XuMUYeCKUX peaKIfi mo
Pa3IMYHBIM MPU3HAKAM: «YHCIIO U COCTAB PEArHPYIOIIMX U 00pa3yIOIIUXCS BEHIECTBY», «TEIIOBON 3(PQeKT», «HaNpaBlIeHHE», «U3MEHEHUE CTEICH e
OKHCIICHHS DJIEMEHTOB, 00Pa3yIOIINX pearupyronue BEMecTBa», «pa3a», KMCHoIb30BaHNE KaTanu3aropa». [IoHsITHE 0 CKOPOCTH XUMUYECKOH PeaKIuH.
@daxTOopHl, BAUSIOLUIME HA CKOPOCTh XUMHUYECKUX peakiuil. KaTanuzarops! u katanu3. MTHruOuTOpbl. AHTHOKCHIAHTHI.

JeMoHcTpan M.

Paznuunbie Gopmer Tabmuner J[. M. MenaeneeBa. Moaenu atomoB 31eMeHTOB 1—3-ro meprogoB. Mojens cTpoeHHst 3¢eMHOT0 mapa (TonepevHbIi
pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMH OT MPUPOAbl PEarupylollUX BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XMUMHUYECKOH pEeaklHUH OT
KOHILEHTPALIMK PEArupyrolux BElECTB. 3aBUCHMOCTb CKOPOCTH XMUMHUYECKON peaklMHM OT IUIOIAAN CONPUKOCHOBEHHUS PEarupyrolrX BELECTB
(«xkHmsAIMA cI0i»). 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIIMU OT TEMITEPaTyphl PearupyrolIuX BemecTB. [ OMOreHHbBI U reTeporeHHbIH KaTalu3bl.
®epMeHTaTUBHBIN KaTanu3. MIHrubuposanue.

JlaGopaTopHbIe ONBITHI.

1. ITosrydyeHne ruIpoKCcHIa IUHKA U UCCIIEOBAHNE €T0 CBOUCTB. 2. MonenupoBanue noctpoeHus [lepuoaudeckoil CUCTEMbI XUMUYECKUX 2JIEMEHTOB /[
U. MenneneeBa. 3. 3amernieHue xene3oM Menu B pactBope cyibdara meau (ll). 4. 3aBHUCMMOCTD CKOPOCTM XMMHYECKOW PEAKIUH OT IPHPOIIBI
pearupyromux BeNECTB Ha IPUMEPE B3aUMOJAEHCTBHS KUCIOT C METAJUIAMM.

5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK OT KOHIIEHTPAI[MH pearupyrolIuX BEeUIECTB Ha MPUMEPE B3aUMOJICHCTBUS LIUHKA C COJITHOM KHUCIOTON
pPa3INYHON KOHIEHTPALUH.

6. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON peakIy OT TUIOIIAIN COTPUKOCHOBEHHUSI PEarHpYIONINX BEIIECTB. /. MOJETUPOBaHHE KHITAIIETO CIOS». 8.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIMU OT TEMIepaTyphl PEarupyonuX BEIIECTB Ha puMepe B3aumozaencTeus okcuna meau (I1) ¢ pactsopom



CEpHOU KHCIIOTHI pa3M4YHON Temmeparypsl. 9. PasioxeHue nepokcuaa Bogopoaa ¢ momomnpio okcuaa mapranua (IV) u karanassl. 10. OOHapyxeHue
KaTaja3bl B HEKOTOPBIX NUIIEBBIX NMpoaykTax. 11. IHrubupoBanue B3auMoAEUCTBUS KUCIOT C METAJIJIAMU YPOTPOIIMHOM.

Tema 1. Meramisl (14 4)

ITonoxenne meramwioB B Ilepumomnueckoit cucreme xumuueckux snemeHToB [I. M. MengeneeBa. Merammdeckas KpUCTAJUIMYECKAs pELIETKA M
MeTaJuIndecKas XuMudeckas cBsi3b. O0mue gpusndeckue cBoiicTBa MeTayuioB. CIUTaBbl, UX CBOMCTBA M 3HAUYEHUE. XMMHUECKUE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKEHHS B SJIEKTPOXUMHUUECKOM Ay HaIpsuKeHUH MeTaiioB. Koppo3us MeTaioB U ciocoObl 00pbObI ¢ HEl.
Mertaisl B npupoze. Obuire crnocoObl UX MOTYyYSHHUS.

OO0uasi xapakTepuCTHKA MIEJOYHBIX MeTALI0B. MeTaisl B ipupoze. O6mue cnocoos! ux nonydeHusi. Ctpoenue aromoB. [l{enounbie MmeTamibr —
NpOCTHIC BellecTBA. BaxkHelne COeTMHEHNUS IEIOYHBIX METANIOB — OKCHJIBI, THIPOKCH/IBI M COJIU (XJIOPHIbI, KapOOHATHI, CYNIb(AThl, HUTPAThI), HX
CBOICTBa U MPUMEHEHHE B HApOAHOM Xo3siiicTBe. Kanuiineie ynoOpeHus.

OO0mas xapakTepucTHKA 3JIeMEeHTOB IVIaBHOM noArpynnsl || rpynnei.

Crpoenne aromoB. llleno4Ho3eMenbHbIE METAIBl — IPOCTHIE BELIECTBA. BakHeHIIne COEAVMHEHMS LIEIIOYHO3EMEIbHBIX METANIOB — OKCHUBI,
TUIPOKCHUIBI M CONHU (XJIOpUIbI, KapOOHATHI, HUTPATHI, Cylb(aTsl, pochatel), UX CBOWCTBA U IPUMEHEHNE B HAPOJHOM XO3SIHMCTBE.

AJIIOMUHHI.

Crpoenue aroma, (pU3NYECKHEe U XUMHUYECKHE CBOMCTBa mpocToro BemiectBa. COoeTMHEHMs ATIOMHHHMS — OKCHJ M TUIAPOKCHUJ, UX aM(OTEepHbII
xapakrep. Baxneimue conu anroMunus. [I[puMeHeHne amoMUHUS U €70 COCITMHEHMI.

Kene3o.

CTpoeHue aToma, (pU3HUECKHE ¥ XHUMUIECKUE CBOHCTBA IIPOCTOro BelecTsa. I 'eneTnueckue paasl Fe*? u Fe*3,

Baxwueiimme conu xene3a. 3HaUCHUE KeJe3a U €ro COSAUMHEHUH ISl TPUPOIbl U HAPOJHOTO XO3SIMCTBA.

JdeMoHcTpanuu.

OO0pa31ibl MIENOYHBIX U IIETOYHO3EMENbHBIX MeTalIoB. OOpa3iibl crijiaBoB. B3anmmoselicTBre HATpHs, TUTUS U Kalbllusa C BOAOWU. B3zammonelicTBue

HATPHUS ¥ MarHUs C KUCIOPOJoM. B3aumozeiicTBrue MetaioB ¢ HeMetawiamu. [lonydenune ruapokcuaos xenesa (11) u (111).



JlaGopaTopHbI€e ONBITHI.

12. BzaumoeiicTBHE pacCTBOPOB KUCIOT U colielt ¢ Mmetaiiamu. 13. O3HakomiieHHe ¢ pyaamu xenesa. 14. OkpamBaHue TIIaMEHU COJISIMU IEJIOYHBIX
MeTaioB. 15. BzaumopeiictBue kanbuus ¢ Boaou. 16.1lonydueHne ruipokcuaa KajabLus U UCCIEA0BAHUE €r0 CBOMCTB.

17. TlonyueHnue THAPOKCH 1A ATFOMUHHMS U UCCIIEIOBaHKE ero cBoMcTB. 18. BzaumoeiicTBue xenesa ¢ coystHoi kucinotoit. 19. [TomydyeHue ruipokcuion
xenesa (1) u (111) 1 u3yueHne ux CBOWCTB.

Tema 2. IIpaktuxkym 1. CBoiicTBa METAI0B W MX coexumHenmii (2 4)!

1. OcymiecTBieHHe EMOYKU XUMUYECKUX TpeBpainieHuii. 2. [Tonyuenue u cBoicTBa coelMHEHU MeTalioB. 3. PemieHue skcrepruMeHTaIbHBIX 3a/1a4
Ha paclo3HaBaHueE U MOJIYy4YE€HUE COETMHEHUN METAJUIOB.

Tema 3. Hemeraaasl (25 4)

OOmmas XxapakTepuCTHKa HEMETAJUIOB: ToJiokeHrue B [lepuommdeckoii cucteme Xxumudeckux 3nemMeHToB J[. M. MenneneeBa,0cO0EHHOCTH CTPOCHHUS
aTOMOB, 3JIeKTpooTpHUIaTeNbHOCTh (D0) KakMmepa «HeMeTaummuHocTu», pan 0. Kpucrammmueckoe CTpoeHHE HEMETaUIOB — IPOCTHIX BEIIECTB.
Annorponusi. @uznueckure cBocTBa HeMeTaIOB. OTHOCUTENBHOCTh MOHATUM «METAJUI» U «HEMETAJLII».

Bonopoa.Ilonoxenne Bogopona B [lepuonnueckoii cucreme xumuueckux saemeHToB . . MenneneeBa. CTtpoeHue atoMa u MOJIEKyJbl. Duznueckue
Y XUMUYECKHUE CBOWCTBA BOJIOPO/IA, €T0 TOJIYICHHE U IPUMEHEHHE.

1 Tlpu 1ByX4acoBOM IUTAHUPOBAHUH MPOBOIUTCS TOJIBKO MpaKkTUUecKas padorta 3

Boaa.

Crpoenue monekynbsl. BogoponHas xumudeckas cBs3b. dusnueckne CBONCTBA BOJbl. AHOMaJIMU CBOWCTB BOAbl. ['mMapoduibHble U TUAPOPOOHBIE
BelllecTBa. XMMHUYECKUE CBOMCTBA BOJbI. KpyroBopoT Boasl B mpupojae. Bogoouncrka. Aspanus Boabl. beiToBbie GuiabTpbl. MuHEpaabHbIe BOJBIL.
JuctunnnpoBaHHas BOJIa, €€ MOJy4YeHUE U IPUMEHEHHUE.

O0mas xapaKkTepuCTHKA raJiIoreHoB.

Crpoenue atomoB. [IpocTbie BellecTBa 1 OCHOBHBIE COEIUHEHHUS raJlOr€HOB, X CBOMCTBA.

Kpartkue cBenenus o xmope, opome, ¢prope u roze. [[pumeHeHne raJoreHoB U UX COCTMHEHU B HAPOAHOM XO3SICTRBE.



Cepa.

CtpoeHune aroma, aJulOTPOIUs, CBOMCTBA M puMeHeHue pombmueckoid cepbl. Okcuasl cepbl (IV) u (VI), ux monydenue, cBOMCTBA M MPUMEHEHHE.
CepHast KUCIIOTa U €€ COJIU, UX IIPUMEHEHUE B HApOJHOM X034icTBe. [Ipon3BOACTBO CEpHOM KUCIOTHI.

A3oT.

CrpoeHne aToMa U MOJIEKYJIbI, CBOMCTBA ITPOCTOT0 BELIECTBA. AMMHUAK, CTPOCHHE, CBOICTBA, NOIy4eHHE U TpuMeHeHne. Colu aMMOHUS, UX CBOMCTBA
u npumenenune. Okcusl azota (1) u (IV).

A30THast KUCIIOTa, €€ CBOMCTBA M IpUMeHeHHe. HUTpaTel M HUTPUTHI, IpoOIeMa UX COAEP)KaHUS B CEIbCKOXO3SHCTBEHHOW MPOIYKLUUU. A30THBIE
yaoOpeHus.

Docdop.

CrtpoeHue aToMa, aJJIOTPOITHS, CBOMCTBA Oe10ro u KpacHoro ¢pocdopa, ux npumerenne. OCHOBHBIE coequHeHus: okcua dpocdopa (V) u oprodochophas
KuciaoTa, pocdarel. DochopHbie yIoOpeHHUS.

Yraepon.

CtpoeHue aToMa, aJuIOTPOIIHsI, CBOWCTBA Motudukanuii, mpumenenue. Oxcunst yrirepoaa (1) u (1V), ux cBoiictBa u mpumenenue. KapOoHaThI: KaJbIIKT,
coJia, MOTalll, UX 3HAYE€HUE B IPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuuii.

CtpoeHue aToma, KpHUCTaJUIMYECKUI KpeMHUil, ero cBoicTtBa u npumeHenue. Oxcun kpemuus (IV), ero mpupoaHbie pasHOBHIHOCTH. CHIIUKATHI.
3Ha4YeHUE COCMHEHNI KPEMHHMS B )KMBON M HEXXKMBOW nprpoe. [IoHsATHE 0 CHIMKAaTHOW MPOMBIIIJIEHHOCTH.

JdeMoHcTpan .

OO0pa3s1bl raJIoreHOB — MPOCTHIX BEIeCTB. B3anMoieiicTB1e raloreHoB ¢ HaTpueM, C alIOMUHUEM. BrITecHeHHe X10poM Opoma MITH HOoJ1a U3 PacTBOPOB
X cojed. B3amMogenicTBue cepbl ¢ MeTasuiaMy, BOAOPOJAOM U KHUCIOPOAOM. B3amMonelcTBue KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MEJBIO.

[Tornomenue yriaem pacTBOPEHHBIX BEIIECTB WK Ta30B. BoccTtaHoBieHne Menu u3 ee okcyuja yriaeM. OOpasibl IPUPOAHBIX COEAMHEHUH XJI0pa, Cepbl,



dbocdopa, yraepona, kpemaus. OOpasipl BaXHEHIITUX ISl HAPOIHOTO XO3SMCTBA Cynbh(aToB, HUTPATOB, KapOOHATOB, docdaToB. OOpa3lbl CTEKIIA,
KepaMUKH, [IEMEHTA.

JlaGopaTopHbI€e ONBITHI.

20. [Tonmyuenue u pacrioznaBanue Bojopona. 21. MccienoBanue moBEpXHOCTHOTO HATSHKEHUS BOJIBL. 22.PacTBOpeHre mepMaHTaHaTa Kajaus Wi MEIHOTO
Kymopoca B Boje. 23. ['mapararust o06e3BoxenHoro cyiabdara meau (I1). 24. M3rotosienne rurcoBoro oTmnevyarka.

25. O3HakoMIIEHHE C KOJUIEKITUEH OBITOBBIX (GMIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MUHEPAJIbHON BOJIbL. 27. KauecTBeHHAs peakuus Ha TajJoreHH -
nonsl. 28. [Tonyuenue u pacrnoznaBanue kucinopoaa. 29. ['openue cepsl Ha Bo3ayxe u B kuciopoje. 30.CBoiicTBa pa3daBiieHHO# cepHOil kucaoThl. 31.
W3yuyenue cBoiictB ammuaka. 32. Pacmo3naBanue coneil ammonus. 33. CBoiicTBa pa30aBieHHON a30THOM KucioThl. 34. BzaumoneiicTBue
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Menbio. 35. ['openue ¢pocdopa Ha Bozmyxe u B kuciopoae. 36. PacmoznaBanue docdaros. 37. ['openue yris
B kuciopoze. 38. [lonydeHue yrojibHON KUCIOTHI U U3ydeHue ee cBOMCTB. 39. [lepexo kapOOHATOB B rUAPOKapOOHATHI.

40. Paznoxxenue ruapokapoonara Harpus. 41. [TonydeHue kpeMHEBOW KHCIIOTHI U U3y4EHUE €€ CBOMCTB.
Tema 4. Ilpaktuxym 2. CBoiicTBa coeMHeHHiT HeMeTaJL10B (3 u)!

1. Pemienne sKkcriepuMEHTANTBHBIX 3a1a9 110 Teme «[loarpymnma rajoreHoB». 2. Pemenue skcniepuMeHTaIbHBIX 3a71a4 1o TeMe«Iloarpymmna kuciopoiar.
3. Pemenne skcniepuMeHTaNbHBIX 3a1a4 1o Teme «[loarpymnma a3ora». 4. Pemenue skcnepuMeHTanbHBIX 3afad o TeMe «lloarpynmna yriepoma». 5.
[Tonyuenue, cobnpanue u pacro3HaBaHUE Ta30B.

Tema 5. O6001IeHHe 3HAHMIT 10 XUMHHM 32 KyPC OCHOBHOI 1K0JbI. [loaroTroBka

K rocyaapcrBeHHoii utoropoii arrecrauuu (F'MA) (10 u)

[Tepuoanueckuii 3akoH u [leproauueckast cucrema xuMmudeckux aneMeHToB J{. . MenaeneeBa. @u3nuecKuil CMBICI MOPSIKOBOTO HOMeEpa dJIEMEHTa,
HOMEPOB MEepHOJia U TPYMIBI. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB DJIIEMEHTOB U MX COCIWHEHUH B MEpHOJaxX U TPYIIax B CBETE MPEICTaBICHUHN O
CTPOCHHH aTOMOB 3JIEMEHTOB.

3HaueHue MEepUOJUYECKOro 3aKOHA. BHIBI XUMHYECKHX CBS3€M W THIBI KPUCTAIUTMUECKUX PEIIeTOK. B3amMOCBA3b CTPOCHHSI U CBOMCTB BEIIECTB.

Kraccudukanus XUMUYeCKUX pPeakIyii o pa3IMYHbIM MpU3HAKaM (YUCIIO ¥ COCTaB PEarnpyIoIInX U 00pa3yIoInXcs BEIECTB; HaTMIue



rpaHuipl paznena ¢a3; TermioBoi 3((exT; U3MEHEHHE CTENeHEel OKHUCICHUS aTOMOB; MCIIOJIb30BAHUE KaTajlM3aTropa; HAINPaBICHUE IPOTCKAHMS).

CKOpOCTh XMMHUYECKHX peakiuii U (hakTopsbl, BIustonre Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUN M CIIOCOOBI CMELICHUS XUMUYECKOTO PAaBHOBECHS.

HpOCTHC H CJIIOKHBIC BelllecTBa. MeTajibl 1 HeMeTa/UIbl. ['eHeTnueckue pAaAabl ME€TAJLIA, HEMETaJlJIa U IEPEXOAHOTO METAJITIA. OKCI/II[BII/I TUAPOKCH J1bL

(ocHOBaHMS, KHCIOTHI, aM(doTepHble TUAPOKCHIbI), conu. MXx coctas, kimaccuduxanus U oOLIMEe XHUMHUYECKHE CBOWCTBA B CBETE TEOPUH

BHGKTpOJII/ITI/I‘-IGCKOI\/JI Jucconranmu.

TemaTnueckoe INIAHUPOBAHME C YKA3aHUEM KOJHUYIECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE KaXK10H TeMBbI

XUMHNUYCCKHUX peaKHI/Iﬁ 10 pa3J'H/I‘-IHBIM OCHOBAHUSAM
JIa6. onbITHI:

Ne TeMa ¥ TUII ypOKa KoaunuecTBO 4acoB
n/
n
1. | XapakTepucTUKaXMMUIECKOTO JIEMEHTa Ha OCHOBAHUHM €T0 MoJjokeHus B [leproanyeckoit cucrteme 1
. . MenneneeBa
2. | CBolicTBa OKCHIOB, KUCJIOT, OCHOBAaHUH U COJIEH B CBETE TEOPHUHU IIEKTPOIUTUUECKON TUCCOIMAIINY U OKUCIICHUS - 1
BOCCTAHOBJICHUS
3. | AM(oTepHBIC OKCUIBI U THIPOKCHIBI 1
.)136. ONbIT: I.HonyquI/Ie TUAPOKCHUAA IMHKA U UCCIICJOBAHUE €TI0 CBOWCTB
4. | [lepuoguueckuit 1
3akoH U llepuoanueckas cucrema
. 1. Menneneena B cBETE y4EHUsI O CTPOEHUHU aToMa
JIab. onbIT: 2.MonenupoBanue mocrpoenus Ilepuoanueckoii cucremsl JI.M. Menaencena
5. | Xumnueckas 1
OpraHu3alusl )KUBOU U HEXKUBOU IPUPOBI
Jemoncrpanusi: Mojiesib CTpOEHUS! 36MHOTO 111apa B MIONEPEYHOM pa3pese
6. | Kimaccudukanus 1




3. BamMenieHue xeae30M Meau B pactBope cyibghara menu (1)

[TonsiTue o ckopocTu

XUMHUYECKOW PEaKInu.

JdeMoHCcTpanuu:

3aBUCUMOCTb CKOPOCTH

XMMHUYECKOH PeakIy OT MPHUPOIbI PEArHPYIONINX BEIIECTB. 3aBUCHMOCTD CKOPOCTH XUMHUYECKON PEaKINHU OT KOHICHTPAIHN

pEarupyroIINX BEMIECTB. 3aBUCHMOCTh CKOPOCTH XUMUYECKOH PEaKIliy OT TUIOIIAIH COMPHUKOCHOBEHMUS PEarupyOIINX BEIIECTB («KKUTISAIINIT
CJ10i1»). 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIiu OT

TEeMIIepaTyphl pearupyromnux BeIecTs.

JIa6. OnbIThI:

4. 3aBHCHMOCTbH CKOPOCTH XMMUYECKOI peakiuu oT

MIPUPOBI pEarupyroIIyX BEIIECTB Ha IPUMEPE B3aUMO/ICHCTBUN KUCIIOT C METaJUIaMU. 5. 3aBUCUMOCTb CKOPOCTH XUMHUYCCKON PEaKIud OT
KOHIIEHTpAlLIMK PEarupyrolinx BeIIecTB Ha IpUMepe B3aUMOICUCTBUS IMHKA C COJISTHOM KUCIOTOM pa3IMuHON KOHLEHTPALUU.

6. 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH PeaKkIUy OT MJIOIa N COPUKOCHOBEHHS PEarpyIONINX BEIIECTB.

7.MojenupoBaHHe «KHITAIIETO CIOS».

8. 3aBHCHUMOCTH CKOPOCTH XUMHUECKOI PEaKIlK OT TEMIIEPATYPhl Pearnpyromix BEMIECTB HA MpuMepe B3anmozaencTeus okcuaa memu( 1) c
PacTBOPOM CEpPHOM KHCIIOTHI pa3iIndHON TeMmepaTypsil

KaranuzaTtopsl.

JdeMoHcTpauum:

['oMOTeHHBIN U TeTepOreHHBIN KaTanmn3bl. @epMeHTaTUBHBIHN KaTtanu3. HrnoupoBaHue.

JIa6.onbITHI:

9. Paznoxenue

HepOKCHIa BOJIOPOJia ¢ MoMolIbio okcraa Maprania (IV) u karanaser. 10. OOHapyxeHHe KaTalia3bl B HEKOTOPBIX MHIIEBBIX MPOIYKTAX.
11. arubupoBanne B3aMMOJCHCTBHS KUCIOT C METAJUIAMH YPOTPOIIMHOM

O0001Ienne U cucTeEMaTH3allns 3HAHU 110 TeMe «BBeneHne»

10.

KonTpoabnas padoraNel
o TeMe «BBeneHue»

11.

Ilonoxxenue
anemMeHToB-MeTaiuioB B [lepuoamueckoii cucteme J[. Y. MenzaeneeBa 1 0COOEHHOCTH CTPOSHUS UX aTOMOB. Du3nuecKue
cBoiicTBa MeTaiu10B. CIIaBbI

12.

XHUMHYECKHE CBOMCTBA METAJIIIOB
JemoHcTpanuu: B3anmoseiicTBie MeTanioB ¢ HEMETaJUTaMH.
JIa6. onbIThI: 12.B3anMonelicTBIE pacTBOPOB KHUCIOT M COJIEH ¢ MEeTaIaMu

13.

Mertannsl B ipupojae. O01ure criocoOb! NX MOTydeHUs.
JIad. onbITHI:
13. O3nakomiieHue ¢ pyaamu xenesza 14. OkpammBaHue MIIaMEHN COJISIME IIEJIOYHBIX METAJIOB




14.

IlpakTHyeckasi padora Ne 1 «PenieHne pacyeTHBIX 3a/1a4 C TOHATHEM MACCO8Asl 00JIsl BbIX0O0A NPOOYKIMA»

15.

IlonsTue o KOppO31UHU MCTAJIJIOB

16.

I{emounble MeTaUIBI: 00IIAsT XapaKTePUCTUKA

17.

CoennHeHHs IEJIOYHBIX METAIOB

JdemoHcTpanum:

OO6pa3ipl METOYHBIX U

LIEJIOYHO3EMENbHbBIX METALUIOB. B3auMoeiicTBUE HATPUsL, IUTHsL ¢ BOAOU. B3anMonelicTBue HaTpUs ¢ KUCIOPOIOM

A I

18.

[emouHo3eMenbHBIE METAIUIBI: 00IIIAst XapaKTEePUCTHKA

19.

COGI[I/IHCHI/IH IICJIOYHO3CEMCIIBHBIX METAJIJIOB

JdeMoHcTpauuu:

BzaumopeiicTBue kanbuus ¢ BoJaoH. B3anmoneiicTBue Maraus ¢ KUCIOPOAOM.

JIab. onbITHI:

15. B3aumoelicTBre Kaaplust ¢ Bogon. 16. I[ToaydeHne ruApoKCHIa KaJbIHs M HCCIEN0BAHUE EI0 CBOMCTB

20.

AJIOMUHUHN — MIEPEXO0IHBIN 3JIeMeHT. DU3NYEeCKHe U XUMUYECKHE CBOMCTBA amtoMuHus. [loydyenne u npuMeHeHne
AJFOMUHHSL.

21.

CoenuHeHMs! aTFOMUHUS — OKCHUJ U THUAPOKCHU]L, UX aM(OTEPHBIN XapakTep.
JIab. onbITHI:
17.1Tonyd4eHWU e rUIPOKCHIA aTIOMUHHUS U HUCCIIETOBAHNE €r0 CBOMCTB.

22.

IIpakTuyeckasi padora Ne2
Ocy1IecTBIICHUE IIETTOYKH XMMUYESCKUX TIPEBPaIlCHUN

23.

Kenezo —anement VIlIrpynnel nodouynoit noarpymnmnsl. du3nueckue 1 XMMUYECKUE CBOMCTBA xene3a. HaxoxaeHue B
IPUPOJIE.

24.

CoenuneHns xenesa +2,+3 ux kauecTBeHHOe onpenenenue. ['enermdeckue psaasl Fe 2 u Fe *3,
JdeMoHcTpaumu.

BzaumoseiictBre MeTamioB ¢ HemeTamtamu. [lomyuenne rumpokcnnos sxenesa (1) u (I11).

JIa0. oNbIThI:

18. B3zaumoieiicTBHE *Kee3a ¢ COISTHOM KUCIOTOM.

19. INonyuenune ruapokcuaos kenesa (1) u (I11) 1 n3yuyeHue ux cBOMCTB

25.

IIpakTnyeckas padora Ne3
ITonydeHue u CBOKMCTBA COEAMHEHUN METAIIIOB

26.

IIpakTnyeckas padora Ned
Pemenne SKCIICPUMCHTAIIbHBIX
3a/1a4 Ha paclo3HAaBaHME U MOJIYYEHUE COEAMHEHNI METANIOB

27.

0O0001enne 3HaHui 110 TeMe «MeTaisl»

28.

KontpoJabHas padora Ne2 mo teme «MeTamib»




29. | OOmras XxapakTepUCTUKa HEMETAIIJIOB 1
30. | O6mue XuMHYECKUE CBOMCTBAa HeMeTaIoB. HemeTasisl B mpupo/ie U Coco0bl UX MOTYyYESHUS 1
31. | Bomopo. JIa6. onbirei: 20. [onyuenue u pacio3HaBaHue BOJOPO/A 1
32. | Bona. JIa6. onbIThl: 1
21. ViccnenoBanue MOBEPXHOCTHOI'O HATSKEHHS BOABI.
22. PacTBOpeHHE NepMaHTaHaTa KaJlusl WM MEIHOTO Kyrnopoca B Boze. 23. ['uapararus 00e3B0keHHOT0 cyibdaTa
meau (11). 24. M3rotoBieHre THIICOBOTO OTredarka. 25. O3HaKOMIICHHE C KOJUICKIIUEH OBITOBBIX (DHIIBTPOB.
26. O3HaKOMJICHHE C COCTABOM MHHEPAIbHOM BOJBI
33. | I'ajorensl: o0mIast XapaKTEPUCTHKA. 1
JlemoHcTpanum:
OO0pa3Lbl TaNOTeHOB — MPOCTHIX BEIIECTB. B3anMoieiicTBUE rajloreHoB ¢ HaTpHUeM, allIOMUHUEM. BrITecHeHHe Xi10poM OpoMa iy ioja 13
PacTBOPOB UX COJIEH.
34. | CoenHEHUS TAJIOTEHOB. 1
JdeMoHcTpauuu:
O06pa31pl NPUPOIHBIX coenquHeHuH xnopa. Jlad. ombIThl: 27. KauecTBeHHAs peakiiys Ha TaJIOTEHUI-HOHBI
35. | IlpakTHyeckas padora NeS 1
Pemenne skcnepuMeHTANBHBIX 3a7a4 110 TeMe «[loarpynna raioreHoB»
36. | Kucnopo/. JIa6. onbirei: 28. [onyyenne u pacno3HaBaHue KHCIOPO/IA 1
37. | Cepa, ee puznuexne u XUMHUYECKHE CBOMCTBA. 1
JeMoncTpamuu: B3anmoneicTBie cepbl ¢ METAIAMH, BOJIOPOIOM H KHCIOPOIOM.
JIa6. onbIThI: 29. ['opeHue cepsl Ha BO3AYXE U B KUCIOPOJE
38. | CoenuHeHus cepbl 1
39. | CepHast KHCIIOTa Kak 3JEKTPOJIUT U €€ COJIU 1
Jemoncrpanuu: O6pasiipl IPUPOTHBIX COSAMHEHHH cepbl. OOpasIibl BaKHEHIINX /I HAPOIHOTO XO035HCTBA CyIb(aTOB.
JIa6. onbIThI: 30. CBOMCTBa pa30aBICHHON CEPHON KHUCIOTHI
40. | CepHas kucI0Ta Kak OKHcauTesb. [loaydeHne u npuMeHeHre CepHOM KUCIIOTHI . 1
41. | TIpakTHuyeckas padora Neb 1
Pemenne skcriepuMeHTaNbHBIX 3a1a4d o Teme «l[loarpynna kucnopoga»
42. | A30T u ero cBOHCTBa 1
43. | AMmuax u ero coeaquaenusd. Cotm aMMOHHUS 1
JIa6. onbiThl: 31. M3ydenue cBoiicTB ammuaka. 32. PacniosHaBaHue COJICH aMMOHUS
44, | Oxcuasl a3oTa 1
45. | A30THas KHCIIOTa KaK AJIEKTPOJIUT, €€ MPUMEHEHUE 1

Jemoncrpauuu: O6pa3ibl BOKHEHIINX 1T HAPOJTHOTO XO3SMCTBA HUTPATOB.




Jla6. onbiThl: 33. CBolicTBa pa30aBlICHHON a30THOM KHUCIOTHI

46. | A30THas KHCIIOTa KaK OKHCIIUTENb, €€ TIOJydeHHE. 1
JdemoncTpanun: B3anmoelicTBie KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO.
Jlad. onbIThl: 34. B3anMopeiicTBre KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C MEIBIO
47. | ®dochop. Coenunenns pochopa. [Tonstue o pochopHbIX yroOpeHusx 1
Jemoncrpamun: O0pasibl IPUPOAHBIX coeauHeHuit hochopa. OOpasibl BaKHEHIINX JUII HAPOJHOTO X03s1HcTBa (hocdaTos.
Jla6. ommiThI: 35. 'openue Gocdopa Ha Bozayxe u B Kuciaopoze. 36. Pacnioznasanue gocdaros
48. | Yraepon 1
I[eMOHCTpaIIPII/I: HOFHOHleHPIe YrjieM paCcTBOPCHHBIX BCHICCTB WJIH I'a30B. BoccranoBiaenue MCIM U3 €€ OKCHJa YIJICM.
Jla6. onbIThI: 37. ['OpeHue yriisi B KHCJIOPOE
49. | Okcupsl yriaepoja 1
50. | YrosbHas KUCIIOTA U €€ COJH. 1
JKecTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHeHUs
Jemoncrpamuu: OOpa3nbl MPUPOIHBIX COSANHEHUH yriepoaa. O0pa3isl BaXKHEHITNX 1T HAPOTHOTO X035HCTBa KapOOHATOB.
JIa6. onbIThl: 38. [TonyueHue yroJipHON KUCIOThI U U3ydeHHE e cBoicTB. 39. [lepexoa kapOOHATOB B FHIPOKApPOOHATHI.
40. PaznoxeHue ruJipokapOOHaTa HATPUS
51. | Kpemuuii 1
52. | CoennHeHUS KPEeMHUS 1
Jemoncrpauuu: O6pasibl IPUPOJIHBIX COSTUHEHUN KPEMHUSL.
JIa6. onbIThl: 41. ITonyueHne KPEMHEBOM KUCIOTH M U3YYECHUE €€ CBONCTB
53. | CunukaTHasi MPOMBILIUIEHHOCTb 1
Jemoncrpanuu: OOpasibl CTeKIa, KEpAMHUKH, IIEMEHTa
54. | lpakTuyeckas padora Ne7 1
[Toryyenue, cobnpaHue U pacro3HaBaHUE Ta30B
55. | O6o61menne no reme «Hemeramisr» 1
56. | KonTpoJabHas padora Ne3 o teme «Hemeramis» 1
57. | Ilepuoamueckuii 3axkoH u [leproandeckas cucrema 1
. V1. MennieneeBa B CBETE TEOPUU CTPOCHHUSI ATOMA
58. | 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB 3JIEMCHTOB U UX COCIMHEHUH B TIEPHUOIaX M IPYIIaX B CBETE MPEJICTABICHHUH O 1
CTPOCHHUH aTOMOB AJIEMEHTOB. 3HaueHue [lepronuueckoro 3akoHa
59. | Buasl XUMHYECKHX CBSI3€H M THITHI KPUCTAJIUTMYECKHUX PEIIeTOK. B3anMOCBSI3b CTPOEHUSI M CBOWCTB BEUIECTB 1
60. | Knaccudukanus XuMHYECKUX PEAKIMHA MO Pa3IMUHbIM ITPU3HAKAM. 1
61. | CKOpOCTh XUMHUYECKUX PEAKLUI 1
62. | Kimaccudukanmsi HeOpraHMUeCKNX BEIIECTB 1
63. | CBoiicTBa HEOPraHMUECKUX BEIIECTB 1




64. | I'eneTnueckue psabl MeTAIIa, HEMETAJJIA U IEPEXOAHOI0 MeTaa 1
65. | Tpenunr-rectupoBanue o BapranTam [ A mponuibix JeT U AEMOBEPCHH 1
66. | KonTpogbHasi padora Ned 1
Pemenne [ TA
67 | Xumus 1 KU3Hb 1
- JlexapcTBeHHBIE ITpENIAPATHI.
68
Bakneiimme cTpouTeNIbHBIE U NTOIEIOYHBIE MATEPUAIIBI 1




