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Ilnanupyemble pe3yjbTaThl OCBOCHHUS Y4eOHOI0 Kypca XumMuu B 8 KJjacca

npeAMeTHbBIE pe3yJIbTaThI:
OcHoOBHBIC NMOHATHS XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NpeJcTaBJICHU)

* OIMCHIBATh CBOWCTBA TBEPIBIX, KUIAKUX, 'a3000pa3HbIX BEILIECTB, BBIACIAS UX CYLIECTBEHHbIC IPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO M CBOMCTBAM, yCTaHABIUBAaTh IPUUNHHO-CJIEICTBEHHBIE CBSA3U MEKAY JaHHBIMH XapaKTepUCTUKAMU
BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XUMMYECKHX HMOHATHH «aToM», «MOJEKYJIa», «XUMHUECKUH 3JIEMEHT», «IIPOCTOE BEILECTBO», «CJI0XKHOE BEIIECTBOY,
«BAJIGHTHOCTB», HCIOJb3Ysl 3HAKOBYIO CHCTEMY XUMHM;

* 1300pakaTh COCTaB MPOCTEHIINX BEHIECTB C IMOMOIIBI0 XMMUYECKUX (OPMYN M CYIIHOCTh XMMHUYECKUX PEaKLUil C MOMOIIBI0 XUMHUYECKUX YPABHEHUIA;

* BBIUUCIISATH OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILECTB, @ TaK)K€ MAcCCOBYIO JOJIF0 XMMHMYECKOIO 3JIEMEHTa B COEIMHEHUSAX Ul OLEHKH
UX IMPAKTUYECKONH 3HAUNMOCTH;

* CPaBHHMBATh 110 COCTaBY OKCH/JIbI, OCHOBAHHSI, KUCIIOTBI, COJIU;

* KJIaCCU(UIIUPOBATh OKCUABI U OCHOBAHHUS 110 CBOMCTBAM, KUCJIOTHI U COJIH IO COCTaBy;

* ONUCHIBATh COCTaB, CBOWCTBA U 3HAuCHUE (B MPUPOJE U MPAKTUUECKOH JEATENbHOCTH YeJI0BEeKa) MPOCTHIX BELIECTB — KUCIOPOAA U BOJOPOJA;

* 1aBaTh CPAaBHUTEJIBHYIO XapaKTEPUCTUKY XMMHYECKHMX HJIEMEHTOB M BAXKHEWIIMX COCIMHEHHMH €CTECTBEHHBIX CEMEWCTB IIEJIOYHBIX METAJUIOB U TaJIOr€HOB;
* [10JIb30BATHCS JaO0OPATOPHBIM 000PYIOBAHUEM U XUMHUUECKOM MOCY10H;

* IPOBOJIUTH HECIIOKHBIE XMMHUYECKHE OMbITHI U HAOJIOACHUS 3a M3MEHEHUSIMU CBOMCTB BEILECTB B MPOILECCe MX MpPEBpalleHuH; coOmoaaTh npaBuia
TEXHUKH 0€30MacHOCTH MPHU MPOBEACHNUN HAOIIOJEHUI 1 ONBITOB;

* pa3nuuaTh IKCIEPUMEHTATBHO KUCIOTHI U LIETI0YH, MOJIB3YsICh MHAMKATOPAMH; OCO3HABaTh HEOOXOIMMOCTh COOMIOJEHUS Mep 0€30MacHOCTH IpU
oOpallleHnH ¢ KUCIOTaMU U IIEeT0YaMHU.

* PaMOTHO 00paIaThcs C BELIECTBAMH B MOBCEIHEBHOW JKU3HU;

* 0CO3HAaBaThb HEOOXOAMMOCTb COOJIIOAEHHS MPaBHJI JKOJOIMYECKU OE30IacHOrO MOBEJEHUS B OKpYXKaloIleH NpUPOIHOH cpene;

* IOHUMATbh CMBICI U HEOOXOAMMOCTDH COOJIIOJICHNS IPEANMCAaHNH, TTPeIaraéMbIX B HHCTPYKIMSIX 110 HCIIOJIb30BAaHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMMHUHU U
Ap-;

* UCTIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETCHTHOCTH IIPH BBIMOJIHEHUM UCCIIEA0BATEIbCKUX MPOEKTOB MO M3YYEHUIO CBOMICTB, CIOCOOOB MOIY4YEHUS
1 PacIO3HABAHUS BEIIECTB;

* pa3BMBAaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEICTBA YCTHONW M MUCBMEHHOW KOMMYHHKAILIUU MTPU paboTe ¢ TEKCTaMU yuyeOHUKa U
JONOJHUTENIBHON JINTEPaTypoll, CIIpaBOYHbIMH TaOJIMLIAMH, IPOSIBIATH FOTOBHOCTh K YBA)XKEHUIO MHOW TOYKM 3pEHUs NPHU OOCYKACHUU PE3yJbTaT OB
BBITIOJTHEHHOM palboTHI;

* OOBEKTUBHO OLIEHMBATh MH(MOPMALMIO O BEIIECTBAX M XMMHUECKUX MpOILEcCaX, KPUTUYECKH OTHOCUTBCS K IICEBJOHAY4YHOH HMH(popMmauuu,
HEZ00POCOBECTHON peKilaMe, Kacarollelcs NCIOIb30BaHNs Pa3INYHbIX BELIECTB.

IMepuoguyeckuii 3aK0OH U MepuogUYecKasi cucreMa xumudeckux djiemMeHnToB /[ U. MenaeneeBa. CTpoeHue BeniecTBa



* KJIaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKHE DJICMCHTBI Ha METAJLJIbl, HEMCTAJJIbI, 3JICMCHTBI, OKCUABI U THAPOKCHUAbI KOTOPBIX aM(I)OTepHBI, U MHEPTHBIC 3JICMCHTBI
(ra3pl) A1 OCO3HAHMS BaKHOCTH YHOPSAOYEHHOCTH HAYUYHBIX 3HAHUM;

* packpbIBaTh CMbICH nepuoanyeckoro 3akona Jl. M. Menneneesa;

* ONMCHIBATh M XapaKTepU30BaTh TaOIMUHYIO (HOpPMY NEPUOAUYECKON CHCTEMBbl XUMUYECKUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIIEP U paclpeiesieHUe YUCila AIEKTPOHOB IO AJIEKTPOHHBIM CIOSIM aTOMOB XMMHYECKUX AJIEMEHTOB MAaJbIX IEPUOJIOB
MIEPUONYECKON CUCTEMBI, @ TAKKE KaJIUs U KaJIbLIHs;

* pa3nuy4aTh BUABl XMMHYECKOM CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJEHTHYIO HEMOJISIPHYIO U METaUINYECKYIO;

* U300paxkaTh IMEKTPOHHO-MOHHBIE (HOPMYIIBI BELIECTB, 00Pa30BaHHBIX XMMUYECKUMHU CBS3SIMH Pa3HOrO BHUJA;

* BLIABJISITh 3aBHUCHUMOCTH CBOMCTB BCHICCTB OT CTPOCHUA HUX KPUCTAJUIMUYCCKUX peHIéTOKI HWOHHBIX, ATOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX;

* XapaKTepU30BaTh XUMUYECKHE DJIEMEHTHl U UX COCIMHEHHS Ha OCHOBE IOJIOKEHHUS JIEMEHTOB B MEPUOJUYECKON CHUCTEME M OCOOCHHOCTEH CTPOSHUS MX
aTOMOB;

* OIIMCBIBATH OCHOBHBIE 3Tanbl OTKpbITH [1. V1. MeHneneeBbIM NEPUOANYECKOr0 3aKOHA U NEPUOANYECKON CUCTEMBl XUMHUUECKUX 3JIEMEHTOB, )KU3Hb U
MHOT000pa3HyI0 HAy4YHYIO JEeSTeTbHOCTh YUEHOTO;

* XapaKTepru30BaTh HAYYHOE M MUPOBO33PEHUYECKOE 3HAUYCHUE MEPUOTUIECKOTO 3aKOHA U MIEPUOUIECKON CUCTEMbl XUMUYEeCKUX deMeHToB []. 1.
Menpaeneena;

¢ OCO3HABATb HAYYHBIC OTKPBLITHUA KaK pE3yJIbTaT NJIMTCIIbHBIX Ha6JHO)ICHI/II71, OIIBITOB, HaquOﬁ INOJICMUKH, ITPCOAOJICHUS TPYHHOCTeﬁ A COMHEHHIA.

¢ OCO3HABATb 3HAYCHUE TCOPCTHUUCCKUX 3HaHUH JJIA HpaKTquCKOﬁ JACATCIBPHOCTHU YCJIOBCKA,

¢ OIMUCBIBATHL M3Y4YCHHBLIC 00BEKTHI KaK CHUCTCMbI, MPUMECHAA JIOTUKY CUCTCMHOI'O aHaJinu3a,

¢ IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HepHOHquCKOﬁ CHUCTEMBI XUMHNYCCKHUX DJIEMCHTOB JIsA 00BICHEHUS U MpeaABUACHUSA CBOWCTB KOHKPCTHBIX
BEIIIECTB;

* pa3BUBaTh HH(OOPMALIMOHHYIO KOMIIETEHTHOCTb IMOCPEJCTBOM yIiIyOJIeHUsI 3HaHUH 00 UCTOPUN CTAHOBJICHHUSI XUMUYECKON HAYKH, €€ OCHOBHBIX MOHATHIA,
MEPUONYECKOT0 3aKOHA KaK OJHOTO M3 BaXKHEHUIINX 3aKOHOB MPUPO/IbI, & TAKKE O COBPEMEHHBIX TOCTHKEHUSAX HAYKU U TEXHUKHU.

MHoroo0pa3ne XUMHYECKUX PeaKIuii

* OOBSICHATH CyTh XUMHYECKHUX MPOIECCOB M UX MPUHLIUNHAIBHOE OTINYHE OT GU3HIECKUX;

* Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTEKAHUSI XUMUYECKUX PEaKIuii;

* YCTaHABIMBATh NPHHAUICKHOCTh XMMHYECKON PEaKLUUH K ONpPEeIEHHOMY THUILy IO OJHOMY U3 KJIAacCH()UKAIMOHHBIX MPU3HAKOB: 1) IO YHCIy U COCTaBY
HCXOJIHBIX BEIIECTB U IMIPOJYKTOB peaKlUu (peakuu COeAUHEHUS, PA3JI0KEHHUs], 3aMELIeHUsI 1 0OMEHa); 2) M0 BBIAEIECHUIO WIH MOIVIOLEHUIO TEMJIOThI
(peaxmyu 3K30TepMHUYECKHE U SHAOTEPMHUUECKHE); 3) 0 M3MEHEHHIO CTENICHEH OKHUCIIEHUS] XUMHUYECKUX 3JIEMEHTOB (PeaKkIuy OKUCIUTEIHHO -
BOCCTaHOBHTEJbHBIC); 4) IO 00paTUMOCTH TIporecca (peakiuy oOpaTuMbIe M HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIMSIOUME HA CKOPOCTb XMMUYECKHUX PEaKLuil;

* Ha3bIBaTh (PAKTOPBI, BIUSIOIINE HA CMEIIEHHE XMMHUYECKOTrO PABHOBECHUS;

* COCTaBJISITh yPaBHEHUS SJICKTPOJUTHUYECKON TUCCOLMALMM KUCIJIOT, IIEJI04el, COJIeH; MOJIHbIE U COKPALEHHbIE NOHHBIE YPABHEHUs peakiuil oOMeHa;
YpaBHEHMSI OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA;



* IPOrHO3UPOBATH MPOIYKTHl XMMUYECKUX peakiuii mo ¢popmyaM/Ha3BaHUAM UCXOIHBIX BEIIECTB; ONPEAEISATh UCXOJHbIE BEUIECTBA I10
dhopMmynaM/Ha3BaHUSIM MTPOAYKTOB PEaKIIUU;

* COCTaBJIITh ypPaBHEHUS PEAKIMI, COOTBETCTBYIOUIMX IMOCIEAOBATEIBHOCTH («ILIEMOYKe») MpPEeBpallleHuil HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB;
¢ BBIABJIATE B IMPOLECCE OKCIICPUMEHTA NPU3HAKH, CBUACTCIBCTBYIOIIUE O IIPOTCKAHHUU XUMHYECKOM pC€aKkuunu;

* IPUTOTOBJATH PACTBOPHI C OMPEAECIEHHON MAacCOBOM JOJIEM PacTBOPEHHOTO BEIIECTBA;

* OIIPENENATh XapaKTep CPelbl BOAHBIX PACTBOPOB KUCJIOT U IIENOYEH MO U3MEHEHUI0 OKPacKU MHAMKATOPOB;

* IPOBOAMTH KAueCTBEHHBIE PEAKLUH, NOATBEP/KIAIOIINE HAJUYME B BOJHBIX PacTBOPAaX BELIECTB OTIEJIbHBIX KATUOHOB M AHHWOHOB.

¢ COCTABJIATH MOJICKYJIAPHBIC W IIOJIHBIC MOHHBIC YpPAaBHCHHA I10 COKpaH_[éHHLIM HOHHBIM YPAaBHCHUAM;

¢ [IpUBOJUTH MPUMEPLI peaKuHﬁ, MOATBCPIKAAIOIINX CYHICCTBOBAHUC B3aWMMOCBA3U MEKAY OCHOBHBIMU KJIACCAMHU HCOPIaHUYCCKUX BCUICCTB,
* IPOTHO3UPOBATh PE3YJbTAThl BO3ACUCTBUS PAa3IUUHBIX (PAKTOPOB HAa M3MEHEHHE CKOPOCTH XMMHUYECKOH peakuuu;

* IPOTHO3MPOBATH PE3YJIbTAThl BO3IACHCTBUS PA3MYHBIX (PAKTOPOB HA CMELICHWE XUMHYECKOTO PaBHOBECHSI.

MHoroo0pa3ue BelecTs

¢ OIpPEACIIATh MPUHAIIICIKHOCTh HCOPIraHUICCKUX BCUICCTB K OJTHOMY U3 U3YUCHHBIX KJIaCCOB/prHHI METaJIJIBI U HEMECTaJJIbl, OKCHJAblI, OCHOBAaHH:A, KHCJIOTHI,
COJIH;

* COCTaBIATH (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

* ONpPENIENATh BaJEHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (HOPMYJIbI HEOPTraHUYECKUX COCTMHEHUH 110 BaJICHTHOCTSIM M CTETICHSIM OKHCIJICHUS 2JIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0IIUIIe
pacTBOPUMOCTHU KUCJIOT, OCHOBAHUH U COJIEH;

* 00OBACHATH 3aKOHOMEPHOCTHU HN3MCHCHUS (bI/I?J/I‘ICCKI/IX M XUMHWYECKUX CBOICTB IMMPOCTHIX BCUICCTB (MeTaJUIOB 4 HeMCTaHJ'IOB) N HUX BBICHIMX OKCHIOB,
00pa30BaHHBIX IEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBAaTh OOIME XMMHUYECKUE CBOWMCTBA, XapaKTEPHBIC JJIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBAaTh OOIME XMMHUYECKUE CBOWMCTBA, XapaKTEpHbBIE IS KAXKIOTO M3 KJIACCOB HEOPraHWYECKHX BEIIECTB: KHUCJIOT, OCHOBAaHWIi, COJIEH;

* IPUBOJUTH MPUMEPHI PEAKLUH, MOATBEPKIAIOUIMX XUMUYECKHUE CBOMCTBA HEOPraHMYECKHUX BEIIECTB: OKCHAOB, KHUCJIOT, OCHOBAHUN M COJIEH;

* OIIPEIENATh BELIECTBO-OKUCIIUTEND U BELIECTBO-BOCCTAHOBUTEIb B OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUAX;

* COCTaBJIAITh OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIM OanmaHC (JUIs M3yYeHHBIX PEaKIWil) MO MPEIIOKEHHBIM CXeMaM PpEeaKIHii;

* IIPOBOJAUTH na60paT0pHHe OIIBITBI, MOATBCPIKAAOIITUC XUMUYCCKHUE CBOMCTBA OCHOBHEBIX KJIACCOB HCOPraHMYCCKHX BCUICCTB,

* IPOBOJUTH Ja0OpaTOPHBIE OIBITHI MO MOJTYYEHUIO M COOMPAHMIO ra3000pa3HBIX BEUIECTB: BOAOPOJA, KHCIOPOJA, YIJIEKUCIOro Ira3a, aMMHaKa; COCTaBIATh
YPaBHEHUs COOTBETCTBYIOIINX PEAKIUMU.

* IPOrHO3UPOBATH XMMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMUS;

* IPOTHO3MPOBAThH CIIOCOOHOCTH BELIECTBA MPOSABISATH OKUCIUTEIbHbIE NIM BOCCTAHOBUTEIIbHBIE CBOICTBA C YUETOM CTENIEHEW OKUCICHUS DJIEMEHTOB,
BXOJSIIHUX B €T0 COCTAB;

* BBIBJIATH CYLIECTBOBAHME T'€HETUYECKON B3aUMOCBA3M MEXY BEIIECTBAMHU B psIy: IIPOCTOE BEILECTBO — OKCHJ — TUAPOKCUI — COJIb;

* XapaKTepHU30BaTh OCOOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHON M a30THOM KHCIIOT;

* IPUBOJUTH IIPUMEPHI yPaBHEHUH pEaKlMil, JeKalluX B OCHOBE IPOMBIIUIEHHBIX CIIOCOOOB IMOJyYEHHUs aMMHAKa, CEPHOM KHUCIIOTBI, YyI'yHa U CTally;



* ONKCHIBATh (PU3NUECKUE U XUMHUYECKHE TPOLECCHI, SBISIOIIMECS YaCThi0O KPYTrOBOPOTa BEUIECTB B MPUPOJE;
* OPraHu30BBIBaTh, MPOBOJUTH YUYEHUUECKHE MPOEKTHI MO MCCIIECJOBAHUIO CBOMCTB BEIIECTB, MMEIONIMX BaKHOE MPAKTUYECKOE 3HAYCHHE.

JIM4YHOCTHBIE Pe3yJbTAThI 0CBOEHHMS] OCHOBHOW 00pa30BaTe/bHOI NMPOrpaMMbl:

e JOTOBHOCTb U CIIOCOOHOCTb OOYHYAOLIMXCSl K CaMOPa3BUTUIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHUBALIMU K OOYyUEHHIO M I1 03HAHMIO;

e CdopMHUPOBAHHOCTH LETOCTHOI'O MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOILIECTBEHHOUW MPAKTUKH,
YUMTBIBAIOIIETO COLUAIIBHOE, KyJIbTYpHOE, SI3bIKOBOE, [yXOBHOE MHOTr000Opa3ue COBPEMEHHOTO MUpa.

e Oco3HaHHOE, YBOXXUTEIBHOE U 100pOKeIaTeIbHOE OTHOIIEHHUE K IPYTOMY YEJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, SI3bIKY, BEpE,
rpakAaHCKOM MO3ULIUH.

e CdopmMupOoBaHHOCTH LIEHHOCTH 30POBOTO M Oe30macHOro o0pa3a XKU3HHM;, WHTEPUOPHU3ALHS MPABHII UHAUBHUIYAIHHOTO M KOJJIEKTHUBHOTO
0e301acHOTO MOBEJACHUS B YPE3BBIUYAMHBIX CUTYaIUsAX, YTPOXKAIOMIMX KU3HU U 3[I0POBBIO JIIOJEH, NMPaBUJI MOBEJACHUS HAa TPAHCIIOPTE M Ha
Joporax.

e CdopMUPOBAaHHOCTH OCHOB IKOJOTUYECKOW KYJIBTYPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBINIJICHUS, HAIHYNE
OTIBITA DKOJIOTMYECKH OPUEHTUPOBAHHOMN PEPIECKCUBHO-OIICHOYHON M MPAKTUYECKON JESITEIHbHOCTH B )KU3HEHHBIX CUTYalUsAX (TOTOBHOCTH K
HUCCIICAOBAHUIO TIPpUPOABLI, K 3aHATHUIAM CEJILCKOXO03SH CTBEHHBIM TPyAOM, K XYHOKCCTBCHHO-3CTCTUYCCKOMY OTpPAKCHUIO IIPUPOIBI, K
3aHATHSIM TYPHU3MOM, B TOM YHCJI€ SKOTYPU3MOM, K OCYIIECTBICHHUIO MPUPOJOOXPAHHOU NESATETLHOCTH).

MeranpeamerHbie pe3yabTarsl ocBoeHusi OOIL
PerynasituBablie YY ]|

® aHANMM3HMPOBAThH CYUIECTBYIOIIME M IUIAHUPOBATH OyAyline oOpa3oBaTelbHBIC PE3yJIbTATHL;

® CTaBUTH IIEJIb JACSATEILHOCTH Ha OCHOBE ONPEICICHHON MPOOIeMBbl M CYIIECTBYIOLINX BO3MOXKHOCTEIH;

e (QopmynupoBaTh yueOHbIC 3a/1a4 KaK LIard JOCTIDKEHHS MOCTABICHHOW €T AEATEIbHOCTH;

e onpenensaTh HEOOXOAUMbIE J1eHCTBHUE(s]) B COOTBETCTBHM C Y4eOHOW M NO3HABaTENILHOW 3a/adel M COCTABIATH aITOPUTM HX BBIIOJIHEHUS;

e 000OCHOBBIBATH U OCYIIECTBIIATH BHIOOp Hambosee 3PPEeKTUBHBIX CIIOCOOOB pelIeHHs y4eOHBIX M MO3HABATENBHBIX 3a/1a4;

® COCTaBJATH IUIAH peuleHHs] MpoOJeMbl (BBIMOIHEHUS MPOEKTa, MPOBEACHUS HCCIEIOBAHMSA);

® OnpeAensaTh NOTCHIUANbHBIC 3aTPYIHEHHS MPU PEIICHUN y4eOHOW M MO3HABATEIbHOM 3aJaud U HaXOOUTh CPEACTBA Ui UX YCTPAHCHUS;

® ONpeaensaTh COBMECTHO C IEJaroroM M CBEPCTHHUKAMU KPUTEPHH IJIAHUPYEMBIX PE3yJIbTaTOB M KPUTEPHM OLIEHKH CBOEH Y4eOHOH IesITeIbHOCTH;

IToznaBarenbHbie YY [

® OOBSCHATH SIBJICHUS, NPOLECCHI, CBA3M U OTHOILIEHMs, BBISBISIEMbIE B XOJI€ O3HABATEIBHOM M UCCIEAOBATENbCKON NEATEIbHOCTU (IIPUBOIUTH
00BsICHEHHE C M3MEHEHHEM (DOPMBI MPEICTABICHUS; OOBSICHATD, IETATU3UPYS WA 0000111as1; O0BICHITH C 3aJJaHHON TOYKHU 3PEHU);

® BBISBISITh M HA3bIBAaTh IPUYHHBI COOBITHSI, SIBIICHHS, B TOM YHUCJE BO3MOXKHbIE /HamOoJee BEPOATHHIC MPUYUHBI, BO3MOXKHBIE MOCIEICTBUS
3aIaHHOW MPUYUHBI

e 0003HaYaTh CHMBOJIOM M 3HAKOM IIpEeMET W/ SIBIICHNUE;

® ONpeAeNATh JIOTHYECKUE CBSI3M MEXIY NpeAMeTaMH W/WIN SIBICHUSIMH, 0003HAYaTh JAHHBIC JIOTHYECKHE CBS3M C MOMOIIBIO 3HAKOB B CXEME;

® TIEPEBOJUTH CIOKHYIO MO COCTaBY (MHOTOACIIEKTHYIO) HH(OpMAITHIO U3 TpaduuecKoro Wik (OpMan30BaHHOTO (CHMBOJIBHOTO) TIPEICTABICHHUS B



TEKCTOBOE, 1 HA00OPOT;
® PE3IOMUPOBATH IIIABHYIO HCIO TEKCTA;
® aHAIM3HUPOBATH BIMSHUAE YKOJOTHMYECKUX (PAKTOPOB Ha Cpeny OOMTAHUS JKUBBIX OPTaHU3MOB;
® TIPOBOJUTH NMPUYMHHBIA W BEPOSTHOCTHBIA aHAIN3 DKOJIOTHUYCCKUX CHUTYAIUH;
® pAaCIpPOCTPAHATH DKOJOTUYCCKUE 3HAHMS M YJacTBOBATh B MPAKTHUECKUX JIejaxX IO 3alUTe OKPYKAIOIICH CpEbl;
® BBIpaXKaTh CBOE OTHOILICHHUE K MPHUPOJE Yepe3 PUCYHKH, COUMHEHUS, MOJCIIH, IPOCKTHBIC PaOOTHI.
Kommynukatupubie YY |

e OMNpenenaTh 3aJauyy KOMMYHHMKAllMM U B COOTBETCTBHU C HEl OTOMpaTh peuyeBble CPEICTBa;

e yMeHHE padoTaTh B IPyNIE — COTPYAHUYATh HA OCHOBE KOOPAMHALMN PA3JIMYHBIX MMO3ULUN

e 0TOUPATh U UCIIOJIB30BATh PEYEBBIE CPEJCTBA B IPOLIECCE KOMMYHHUKALUU C APYTHUMHU JIFOAbMU (HUAJIOT B IIape, B MaJOW Ipymme u T. 1.);

® [IPEJCTaBJATh B YCTHON WJIM IUCbMEHHOM (popMe pa3BepHYTHIH I1aH COOCTBEHHOM J1€ATEIbHOCTH;

e [IPUHMMATh PELICHUE B XOJI€ AUAJIOTa U COINIaCOBBIBATH €T0 C COOECEIHUKOM;

® CO037aBaTh MMMCbMEHHbIE «KJIMIIMPOBAHHBIC» U OPUTHMHAJIbHBIE TEKCTHI C HCIIOJIb30BAHHEM HEOOXOIMMBIX PEYEBBIX CPEICTB;

® CIOJb30BaTh BepOanbHbIE CpesCTBa (CPEACTBA JOIMYECKOM CBSI3M) IS BBIACICHHUS CMBICIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

® CIOJb30BaTh HEBepOaIbHBIE CPEJCTBA WJINM HAIJIAJHBIE MaTepUalibl, MOATOTOBIECHHbIE/OTOOPAHHbBIE O] PYKOBOJCTBOM YYHTEJS,

e JleJaTh OLEHOYHBIH BBIBOJ O JOCTHUXKEHUHU LI€JIM KOMMYHHMKAIUHU HEMOCPEACTBEHHO IOCJIE 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTaKTa U
00OCHOBBIBATH €TO0.

e I[IeJICHANpPABJIEHHO MCKATh U HUCIIOIb30BaTh HH(OPMALIMOHHBIE PECypChl, HEOOXOIUMBIE JUIsl pEIICHUs] YUeOHBIX U MPAKTUYECKUX 3a7a4 C
nomomsio cpencts UKT;

Conep:xkanue
XuMHs KaK 4aCTh €CTECTBO3HaHUs. BelecTsa 1 X CBOMCTBA.
HabGnroneHue, skcnepuMeHT.
VYcTpolicTBO J1a00PaTOPHOTO LITaTHUBA, CHMPTOBKH, OOpAIlEHUE C PEaKTUBAaMH, MOCYJOM.
CrnocoObl OUMCTKH BEUIECTB (QHIBTPOBAHNE, OTCTAUBAHUE, BbIIAPUBAHUE, KPUCTAIUIM3ALIUS, JUCTUILIALMS, XpoMaTorpadusl.
PactBopeHue comnu, npurotosieHue GuiIbTpa, BHIIApUBAHUE PACcTBOPA.
dusnueckue sBICHUS: IUIaBIeHUE napaduHa, ropeHue napaduxa, pacTBOpeHUE Mella B KHCIIOTE.
IIpr3HaKy XUMUYECKUX PEAKLIMH, YCIOBUSIBO3HUKHOBEHUS U TEYCHUS XUMUYECKUX PEAKLUN.
Bo3nukHOBeHMe mpeacTaBieHnii 00 aromax u mojiekynax. Pors M B JlomonocoBa. ATomHO-MonekynsgpHoe yuenue. Ctpoenue atoma. [IpoToHs!,
HEUTPOHBI, DJIEKTPOHBIL.
Kpucraminueckue pelmeTku: aTOMHbIE, MOJIEKYJISIpHbIE, HOHHbIE. AMOp(HOE CTpOEHHE.
CmMecH, 4UCThIE BEILIECTBA, CIOXKHbBIE BELECTBA, IPOCTOE BEIECTBO, XUMHUECKOE COEAUHEHMHE.
3HaKH XMMUYECKHX 3JIEMEHTOB. OTHOCHTEIIbHAS aTOMHAsA Macca. XUMHUYECKUH 3JIEMEHT.



PacueTsl Ha OCHOBE 3aKOHA ITIOCTOSHCTBA BEIECTBA

Xumudeckas ¢opmyia, UHACKCH, KodhduimeHTsl. KauecTBeHHBI W KOJMYSCTBEHHBIN cocTaB BemiecTBa. OTHOCHUTENBbHAS MOJIEKYJIApHas Macca
MaccoBas 10715 3JIeMEHTa B COeIMHEHUHU. BBIBO XUMUYECKUX (OPMYJI, €CJIM U3BECTHBI MaCCOBBIC JOJIM 3JIEMEHTOB.

[Tonsitre o BameHTHOCTH. OTIpeieNieHNe BaJICHTHOCTH 3JIEMEHTOB 10 (hopMyiaM ux coeaumHeHnit Okcuapl. buHapHbIe coeTMHEHUSI.

[IpaBmito cocTtaBieHUs XUMHYECKUX (POPMYJT IO BAJICHTHOCTH.

3aKkoH COXpaHEHMs] MacChl BemecTB. CxeMa XMMUYECKOW peakiuu. XUMUYECKOe YpaBHEHUE.

ATomMHO — MonekyIsipHoe yuenue. Pons M B JlomoHOCOBa B cO3/1aHUU U Pa3BUTHH yUEHUS.

Peakunu coeamuHeHus, pa3noKeHUsl, 3aMeIeHHUS.

KonugecTro BemectBa. Mons. Uucino ABoraapo. [locrosiunas ABoraapo. MossipHast macca.

Bbruucnenue Macchl M KOJIMYECTBO BEILECTBA M0 YPABHEHUIO XMMUUYECKOM PEaKLUU.

OO6mras xapakTepUCTHKa, HAXOXKJEHUE B MPUPOJIE,

[Tommydenue B nmabopaTopuu, CrocoObl COOMpPaHUs, KaTaIU3aTop.

Peakiust ropeHus, peakiuu OKHUCICHHS, OKCUABL. ['OpeHue u MelnjeHHoe oKucieHue. [IpuMeHenne Kucioposa.

O3zoH. Amtorponus. AytorporHbie Moaudukanuu. O30HOBBIN SKpaH.

CoOupanue KUCIOpoaa CIOcOOOM BBITECHEHHUS BO3IyXa WU BOJIBI.

CocraB Bo3ayxa. ['opeHne BemiecTB Ha BO3AyXe. YCIOBUS BOSHUKHOBEHHUS M MPEKpaIleHus ropeHus. ['opeHue CIOXKHBIX BEIIECTB Ha BO3IyXeE.
O6mas xapakrepuctuka. Haxoxnenue B mpupose. [lonydyenue B mabopatopuu, npombinuieHHOCTH. Anmapar Kunma. Conm.
B3aumogeiicTBue BojopoAa ¢ MeTaulaMH, HEMETalIaMH, C OKCHJIAMHA MeTauioB. ['peMyduil ras, rMIpuabl, BOCCTAHOBJIEHUE

[Tonyuenue Boopo/ia 1 ero coonpanue MeTOA0M BBITECHEHUSI BOJbI U BOo31yxa. [ 'opeHue Boopoa.

O6mas xapakrepucTuka Boabl. CoctaB Boabl. AHaimu3. CunTe3. CriocoObl OYMCTKHU BOJBI. A3paIivs BOJIBI.

duznueckue cBoiicTBa BoAbl. B3aumojielicTBrE BOJIbI C METAJIJIAMHU, OKCHIAMHU METAJIJIOB, OKCUIAMHU HeMeTaIlIoB. [IpuMeHeHue BoJIbI.

PacTtBopsl. HachiieHHbIe 1 HEHACHIEHHBIE pacTBOPHLL. PacTBOpuMocTsh BemecTB B Boje. Cycnensuu. I Mynscun. B3sech

Paz6aBrnenHble, KOHIICHTPUPOBAHHBIE PACTBOPHI. MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA.

Paccunrats Maccy BemecTBa u Bojibl. B3BemmBanue Benectsa. Mismepenne oobema Bojibl. [IpuroroBnenue pacteopa. CBoWCTBa KHCIOPOa, BOJIOPOJA,
BOJIBI.

Cocras. Kiaccudukanus, HOMEHKIIATypa, CBOHCTBA, MOJTydYeHUE, IPUMEHEHHE.

Knaccupukanusa. Homenknarypa. [lonyuenue. lllenoun.

Peakius melitpanmzaunu. MunukaTopsl: ¢eHondranenH, METWIOBBIH OpaH)KEBBIN, JakMmyc. [IpumMeHeHre OCHOBaHMH.

CocraB, knaccuukaiusi, HOMCHKJIATypa, (PU3NYECKne U XUMHUYecKre cBoicTBa. OKpacka MHIUKATOPA B KUCJIO - HEUTPAJIbHBIX Cpeax.
Cocrag, kitaccudukaius, HOMEHKIIaTypa, Cloco0bl moaydeHus coiieil. CpegHue, KUCIbie, OCHOBHBIE COJIH.

BzaumonelicTBue ¢ MeTalliaMy, KUCJIOTaAMHU, IIEJI0YaMU, COISMU, Pa3I0KEHUE COIEH.

MeTtaii, OCHOBHOM OKCHJ, OCHOBaHHE, COJIb. HeMeTasl, KUCIOTHBIN OKCHUI, KUCI0TAa, COJIb.

XHUMHUYECKHEe CBOMCTBA OKCUIOB, OCHOBaHHMI, KUCIIOT U coyieil. CItoco0bl X MOTydeHUS.

[TepBbie MOMBITKK KiTaccH(UKANNNA XUMHUECKUAX DJIEMEHTOB. AMGMOTEpHBIC COCITUHEHUS.

[lenouynpie MeTawiel. 3MeHeHNE QU3NYECKHX ¥ XUMHYECKHX CBOWCTB IICJTOYHBIX META/UIOB C YBEIMYEHHEM OTHOCHTEIIFHOW aTOMHON MacCOM.



N3meHenne QU3NYecKnX U XUMUYECKHUX CBOWCTB TaJIOTCHOB C YBEJIIMUECHUEM OTHOCHUTEIILHOHW aTOMHOW Maccoi. BeITecHeHWe rajioreHaMu JIpyr Jpyra u3

pacTBOPOB UX COJEU.

[TopsinkoBeIif (aTOMHBINH) HOMED, MEPHUOJUUYECKUNA 3aKOH, MEPUO/I.
OnuceIBaTh U XapakTepru30BaTh CTPYKTypy Tabnuibl «[lepuonnueckas cucrema xumuueckux snementos [ 1 Menneneena.
Onpenenarb MOHATUS «XUMHUYECKUN DJIEMEHT», «HOPSAKOBBIA HOMEpP)», «MAacCOBOE YHUCIIO», YH30TOI». 3apsia Aapa, PaJluO0aKTHUBHOCTb.
DHEpPreTU4eCcKuil ypoBEHb (JIEKTPOHHBIN CIIOH), BaJICHTHBIE AJIEKTPOHBI.
Ou3nUECKHii CMBICI TOPSAKOBOIO HOMEpPA XUMUYECKOI0 AJIEMEHTa, HOMEPOB TPYIIIbI U EPHOAA, K KOTOPHIM 3JIEMEHT MPUHAJICIKUT.
3Hauenue nepuoauyieckoro 3akona Ponp J[. 1. MengeneeBa B pa3BUTUHM MUPOBOM M OTEUECTBEHHON HAYKH.
Mertannnueckue cBoiicTBa. Hemeramindeckue CBOMCTBADIIEKTPOOTPULIATEIBHOCTD.

Xumnueckasi cBsi3b. KoBaneHTHas CBs3b: mojisipHas U HemojsipHas. OOmias sneKTpoHHast mapa. DJIeKTpoHHas (opmyna.
Honsl. Monnas cBsizb. MOHHBIE COEIMHEHUS.
OG6mas anextponHas napa. CtpykrypHas popmyra.
[IpaBuna onpeneneHus cTeneHed OKHUCIEHHs 3iieMeHTOB. OKucieHue, BoccTaHOBIIEHUE. OKUCIUTENBHO - BOCCTAHOBUTEIIBHBIE PEAKIMH.
3akoH ABoraapo. MomisipHblil 00beM rasa.

OTtHOCHUTEIBLHAS INIOTHOCTH ra3a.

MoutsipHblit 06BeM raza. Yucino ABorafipo.

TemaTnuyeckoe IUIaHUPOBAHMeE.

Xumusi, 8 knacce (2 4 B HeleJ1io, Beero 65 4, u3 HUX 1 4 — pe3epBHOE Bpemsi)

Ne HaumeHoBanue KoanuectBO
pa3/iesioB U TeM JacoB OcHoBHOE cojiep:kaHune OcHOBHbIE BHABI 1eITEeJILHOCTH
1 OcHOBHBIC NIOHATHA XUMHH. 7 4.

1. Ilpeamet xumum.
2. Meroasl HO3HAHUAB
XUMUH.

3. IIpaktmueckas pabora
Ne 1.

XUMHUS KaK 4acTh €CTECTBO3HAHU. BeliecTBa u
HUX CBOICTBA.

Ha6J’II-OI[eHI/IC, OKCIICPHUMCHT.

YcerpoiicTBo 1a00paTOPHOTO MITATHBA,

CHHMPTOBKH, OOpalieHne ¢ peakTUBaMH, HOCYIOM.

Pazauuath npeaAMEThI U3YUCHUS
CCTCCTBCHHBIX HAYK.

HabmromaThk CBOMCTBA BEIIECTB U UX
U3MEHEHHS B XO4€ XUMUYSCKHUX
peaKuum.

CoOmronaTh mpaBuiia TEXHUKH
0€30IMaCHOCTH.




«IIpuemsr 6Ge30macHOM
paboThI ¢
000pyIOBaHHEM H
BEI[ECTBAMH.
CTpoeHue riaMeHmn».

4. Yycrele BellecTBa U
CMECH.

5. IlpakTtuueckas padora
No 2.
«Ounctka
3arpsi3HEHHOM
MOBAPEHHOM COJINY.

6. dusnueckue n
XHUMUYECKHE SIBIICHUSI.

7. XUMUYECKHE PEaKIIUU.

IepBoHayanbHbIE
XHMHYECKHE MOHSTH.
1. ATOMBI, MOJIEKYJIBI,
HOHBI

2. Bemtectna
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUSI.

3.ITpocThIC U CIOXKHBIC
BEIIECTBA. XUMUYECKUN

15 4.

CniocoObl OYUCTKY BEIIEeCTB (PUILTPOBAHHE,
OTCTaWBaHHUE, BhITAPUBAHUE, KPUCTAIUTU3ALINS,
JUCTHILISIUS, XpoMaTorpadusi.

PacTBOpenue comnm, mpuroroBiieHue (QHUIbTpa,
BBIITAPUBAHHE PAcTBOPA.

du3uuecKkue SIBICHUS: MIIABJICHUE napaq)I/IHa,

ropeHue napaduHa, pacCTBOPEHHE Mella B KHUCIIOTE.

[Tpu3HaKy XUMHUYECKUX PEAKIIUN,
YCJIOBUSIBOZHUKHOBEHHS U TE€UEHUS XUMHUECKHUX
peaKkuuu.

Bo3nukHOBeHME MpeaCcTaBIeHNI 00 aToMax U
mouiekynax. Pons M B JlomonocoBa. AToMHO-
MoJIeKyJIsIpHOe yueHue. CTpoeHHe aToma.
[IpoToHBI, HEUTPOHBI, INEKTPOHBI.

Kpucramnnueckne pemeTku: aTOMHBIE,
MOJIEKYJISIpHBIE, HOHHBIE. AMOp(HOE CTPOCHHE.

YMeTb NPUMEHSATh CIOCOOBI
pa3aeneHus CMeceu.

VYMeTh OKa3bIBaTh MEPBYIO MIOMOIIb
IIPH 0’KOTax,TPaBMax, CBSI3aHHBIX C
peakTHUBaMHU U J1a60paTOPHBIM
obopyaoBaHHEM

Omnpenensaty puznyeckue u
XUMHUYECKHE SBICHUS.

OHpCIICJBITB IMMPU3HAKNA XUMUYCCKUX
peaxkiu.

Paznmuates monsaTus “atom’,

9

“MoJiexyna”’, “XUMMHYECKUU
99 ¢¢ 9 ¢

a1eMeHT”’, “HOoH”, “dIeMEeHTapHbIE
JacTHULBI”

PaznuuaTh noHsATHA BeliecTBa
MOJIEKYJIIPHOTO CTPOEHUS U
BEIIIECTBA HEMOJIEKYJISIPHOTO
ctpoenust. OnpenensaTe NOHATHE
«KPHUCTAJLINYECKAS] PEIIETKa»
VYMeTh pa3nnyath NpoCThie U




3JICMCHT

4. SI3BIK XUMHH.

5.3ak0oH mocTOsIHCTBAa COCTaBa
BEILLECTB.

6.0OTHOCHUTEIbHAS
MOJICKYJISIpHAsl Macca.
Xumudeckue HopMyIIbI.

7.MaccoBag nois
XUMHYECKOT'O DJIEMEHTA B
COEIMHEHHH.

8. BanenrtHocTh
XUMHYECKHX
3JIEMEHTOB.

9. CocraBiecHue
XUMHYECKHX POPMYJT
OMHAPHBIX COCAMHCHUI
10 BaJ€HTHOCTH.

10. 3akoH coxpaHEeHHs
MaccChl BEIIECTB.
XUMHUYECKHE
ypaBHCHHUSI.

11. AtomHo-
MOJICKYJISIPHOE YUCHUE.
JKu3Hb U IeATeNbHOCTD
M B Jlomonocoga.

12.Knaccudukamus
XUMHYCCKHX PEaKITHIA.

CMecH, YHCTBIE BENIECTBA, CIOKHBIC BEIECTBA,
MPOCTOE BEIIECTBO, XUMUYECKOE COCIUHCHHE.

3HaKy XUMHYECKUX 2JIEMEHTOB. OTHOCUTENLHAS
aTOMHasI Macca. XUMHUYECKUH DIIEMEHT.

PacueTnl Ha OCHOBE 3aKOHA ITOCTOSHCTBA
BCIICCTBA

Xumuueckas Gopmyria, HHICKCHI,
kodpurnmeHTsl. KauecTBeHHBIN U
KOJIMYECTBEHHBIN COCTAB BEIIECTBA.
OtHocuTeNnbHasT MOJEKYJISIpHas Macca

MaccoBas J0JIA 9JIEMCHTA B COCAMHCHUMU. BI)IBOII
XUMHWYCCKHUX q)OpMYJ'I, €CJIN U3BCCTHBI MaCCOBBIC
JOJIN 3JICMCHTOB.

[TonsaTue o BaneHtHocTH. OnpeneneHue
BaJICHTHOCTH AJIEMEHTOB IO (JopMyIam UxX
coenuHennit Oxcuapl. buHapHble coennHeHus.
[TpaBuiio cocTaBieHHS XUMHUYECKHX (OPMYII IO

BaJICHTHOCTH.

3akOoH coxpaHeHuUs Macchl BemiecTB. Cxema
XAMHWYECKOW pEeaKkIn. XUMHUYECKOE YPaBHCHHE.

ATomMHO — MonekysipHoe yuenue. Pons M B
JIoMOHOCOBA B CO3/TaHWU U PA3BUTHUH YUYEHHUS.

Peakmuu COCIMHCHUA, PA3JI0KCHHUA, 3aMCIICHUA.

CJIOKHBIC BCHICCTBA.

Onpenenarb OTHOCUTENBbHYIO
aTOMHYI0 Maccy, Ha3BaHUe
XUMHUYECKOTO 3JIEMEHTA.

YMeTb paccuMTaTh Maccy BEIIeCcTBa
Ha OCHOBE 3aKOHA.

XapakTepr30BaTh KAYeCTBCHHBIH U
KOJIMYECTBEHHBIN COCTAB BEIIECTBA
1o ¢popmyJie, BEIYUCIATD
OTHOCHUTEIIbHYIO MOJIEKYIISIPHYIO
maccy.

PaccuuThiBaTh MaccoByro J0JI0
XMMHUYECKOT0 DJIEMEHTa B
COCMHEHUH.

OHpe,I[CJ'ISITb BaJICHTHOCTb aTOMOB B
6I/IHapHBIX COCANHCHUAX.

CoctaBisTh (hopMysIbl OUHAPHBIX
COE€MHEHUH MO U3BECTHOU
BAJICHTHOCTHU 3JIEMEHTOB.

N300paxats npocreinne
XMMHYECKHE PEaKINH C TIOMOIIBIO
XAMUYECKUX YPABHEHUM.

OOBACHATH PU3UYECKHUE U
XUMHUYECKUE SIBJICHUS C TOUKU
3peHHUs] aTOMHO — MOJIEKYJISIPHOTO
yUYEeHHUS.

OrnpeaensaTs THII peaKuy 10
XUMUYECKOMY YPAaBHEHHIO.




13. Monb —eguHALIA
KOJHUYECTBA BEIICCTBA.
MousipHast macca.

14. Perienrie pacueTHBIX 3a1ady
M0 XUMHUYECKUM YPaBHEHUSIM
peaKuui.

15. KontponbHas pabora 1o
TEME.

Kucaopoa.

1.Kucnopon, ero obmast
XapaKTEPUCTUKA U
HAXOXK/ICHUE B MPUPOJIC.
[Mony4yeHne KUCIOPOIa U ero
dusnyeckue cBOMCTBA.

2. XuMH4eckue cBOMCTBA
KUCIIOpoAa

3.030H. CBoiicTBa 1
MIPUMEHEHHE.

4. TTpaktuueckas pabota Ne 3.
«lony4yenue kuciopona u
HU3y4YEHUE €0 CBOUCTBY.

5.Bo3nyx u ero cocras.
3amura aTMOoCc(hEepHOTO
BO3/1yXa OT 3arpsA3HEHUN.

KomuuectBo BemectBa. Moisb. Uucno ABoraapo.
[TocTosinHas ABoraapo. MonsipHas Macca.

Brranciienue Macchl U KOJIMYECTBO BEIIECTBA 110
YPaBHEHUIO XUMHUYECKOMN peaKinu.

OO1m1ast XxapaKTepUCTHKA, HAXOXKICHUE B TIPUPOJIC,
[Tonydenue B mabopaTopuu, CriocOObI
coOupaHusi,KaTaIn3aTop.

PeaKHI/IH rop€Hus, peakluyu OKUCJICHHUA,0KCUIBI.
FOpeHI/IC n MCAJICHHOC OKI/ICﬂeHI/IC.HpI/IMeHeHI/IC
KucJjopoznaa.

O30H. AjutoTponus. AJUIOTPOIIHBIE
Moaudukauu. O30HOBBIHM dKpaH.
CoOupanue Kucaopoaa cnocodoM BEITECHEHUS

BO31yXa U BOIHbI.

CocraB Bo3ayxa. ['opeHue BelecTB Ha BO3AyXeE.
VY ¢IlI0BUSI BOSHUKHOBEHHMS U TTPEKPAIICHUS

PaccuuTeiBaTh MOJISIpHYIO Maccy U
Maccy JaHHOTO KOJIM4ecTBa
BEIL[ECTBA.

BpraucisaTe no XuMH4ECKUM
YPaBHEHUSM MacCy WIH KOJIMYECTBO
BEIL[ECTBA.

3HaTh c11ocoOBI COOMpPaHUS
KUCJIOPOAA, PACIIO3HABATH OIBITHBIM
IIyTEM KHUCJIOPOJ.

OnuceIBaTh XUMHUECKHE
peakuuu,Ha0II01aeMble B X0/1€
JKCIEpUMEHTA. 3anuChiBaTh
MPOCTEUIINE YPaBHEHUS
XAMHAYECKAX PEAKITUU.
OOBACHATH NPUYUHY AJJIOTPOIIUH,
3HATh AJUIOTPOITHBIE MOAUDUKAITIH
KHCJIOpOJia

YMeTs cooupaTh KUCIOPO.T
BBITECHEHUEM BOJIbI M BO3/1yXa.

3HaTh COCTaB BO3/yXa, YMETh
COCTaBJISATh YPaBHEHUS pEaKIIHil
TOPEHUS CIIOXKHBIX BEIIECTB




Bopopon.

1.Bonopoi, ero obimas
XapaKTEPUCTUKA U
HAXOXKJICHUE B MPUPOJIC.
[Tonydenue Bogopona u €ro
(dbu3nIeCcKue CBOMCTBA.

2. XYMHYEeCKHE CBOWMCTBa
Bojopoja. [Ipumenenue
BOJIOpO/IA.

3.IIpakTuyeckas pabora 4.
«[Tomyyenue Bogopona u
U3yUYCHHE €TI0 CBOMCTBY.

Bopna. PacTtBopsbl.
1. Boma. MeTonsl
OompeeIeHUs COCTaBa

Boabl. Bosa B npupoze.

2. duznueckue u
XUMHUYECKHE CBOMCTBA
BOJBI.

3. Boga kak
pPacTBOPHUTEITb.

ropeHus. ['opeHue cl0kKHbBIX BELIECTB HAa BO3AYXE.

OO6mas xapakrepuctuka. Haxoxaenue B mpupoze.
[Tony4yenue B 1aGOpaTOpPHH, MPOMBIIIJICHHOCTH.
Amnmnapar Kunna. Conu.

B3aumMopeiicTBre BOIOPOJa ¢ METAIAMM,
HEMETaUlaMH, C OKCUAaMHU MeTaJIoB. ['peMyunii
ra3, THIpUAbl, BOCCTAHOBJIICHUE

[Toyuenue Bogopoa U ero codupaHue MeTo10M

BBITECHEHUSI BOJIbI U BO3AyXa. ['opeHue Bomopoja.

O6mas xapakrepucTtruka Boasl. CocTaB BOIBI.
Amnanns. Cunres. CriocoObI OYUCTKU BOOEL.
Abdpanus BOJBbI.

dusnueckue cBoiicTsa BoAbl. BzanumonencTaue
BOJIbI C MeTalaaMHt, OKCUJIaMH METaljIoOB,
OKcHAaMU HeMeTaJLIoB. [IpuMeHeHue BObI.

PactBoprl. HacelllieHHBIE W HEHACHIIICHHBIE
pacTtBOpbl. PacTBOPUMOCTE BEIIECTB B BOJIE.
Cycnensuu. Omynbcuu. Biecs.

CobmiogaTh mpaBuiia TEXHUKU
0e30IMMacHOCTH TpU paboTe ¢
BOJIOPOJIOM, 3HATh CITIOCOOBI
cobupaHus rasa.

3HaTh CBOMCTBa BOJOPOJIA,
MIPOBEPATH BOAOPO/ HA YHUCTOTY,
Ppaciio3HaBaTh OIBITHBIM IIYTEM
BOJIOPOJ.

YMeTb codupaTsh BOAOPO.
BBITECHEHUEM BOJbI U BBITECHEHUEM
BO3/yXa.

3HaTh METO/IbI ONPEJIEICHHS COCTaBa
BOAbI. OOBSACHATH TOT WJIA UHOU
CII0COO OYMCTKH BOJEI.

Hab6mronate dusndeckue u
XUMHUYECKHE MPEBPAICHUS
n3y4yaeMbIxX BeniecTB. ONMuchIBaTh
XMMUYECKHE Peaklul HalIro1aemMble
B XOJI€ IKCIIEPHMEHTA.

VYMeTh OTIu4aTh pacTBOp OT
B3BCCH, IIPUT'OTOBJIATH HaCBIH_[eHHHﬁ
u HeHaCBILLIeHHBIﬁ pacTBOD.




4.

5.

6.

MaccoBast mgois
PacTBOPEHHOTO
BEILlECTBA.

[ToBTOpEHUE N
00001IeHIE 110 TeMaM
3-5. IlpuroroBneHue
pacTBOPOB coJeH €
oIpeJieJIeHHOU
MacCOBOM Jojeu
BEIIeCTBA.

KoHnTtponbsHas pabora
mo reMam 3-5.

OCHOBHBIE KJIaCChI
HEOPraHUYEeCKHUX

CcOeIMHEeHMUIi.

1. Oxkcunsl.

2. OcHoBaHuA.

3. ®dwusuyeckue #
XUMHUYECKHAE
CBOMCTBa
OCHOBaHMH.

4. Kuciniorsl.

Pa3z0aBneHHbIE, KOHIIEHTPUPOBAHHBIE PACTBOPHI.
MaccoBas 107151 pacCTBOPEHHOI'O BEILECTBA.

PaccuuraTh Maccy BelecTBa U BOJBI.
B3BemmBanue BemiectBa. M3mepenune oObema
Boabl. [Ipurorosnenue pacteopa. CBoicTBa
KHCJIOpOJa, BOJOPOIa, BOABL.

Cocras. Knaccugukanus, HOMEHKIATypa,
CBOMCTBA, MOJy4YeHUE, IPUMEHEHUE.

Knaccudukanus. Homenknarypa. [lomyuenue.
IMenoun.

Peaxinusa veitpanuzamnuu. UHAUKATOPHL:
(dheHondTaNenH, METUIIOBBIA OPAHIKEBBIN, TAKMYC.
[IpumeHeHne OCHOBaHUU.

Beramciste MaccoByIO JIOJEO
PacTBOPEHHOTO BEIIECTBA B
pacTBOpe, Maccy pacTBOPEHHOTO
Be€IeCTBa U BOJBI.

YMeTb TOTOBUTH PACTBOPHI C
OINpelIeJIeHHOW MaccOBOM Joyeit
BEIIECTBA.

KnaccudunupoBatb OKCHIBI 110
COCTaBY M CBOMCTBaM, COCTaBIIATh
YpaBHEHUS peakiuid,
XapaKTePU3YIOIIUX CBOKNCTBA
OKCH/JIOB.

3HaTh KiIaccu(pHUKAIMIO OCHOBaHHA,
COCTaBJIATH (OPMYJIbI OCHOBAHUH.

OnuchIBaTh XMMUYCCKUE PEAKIINH,
HaOIIOaeEMBIE B XOE
akcnepuMenTta. CoOnroaaTh npaBuiia
TB.

3HaThL COCTaB, HA3BaHHUEC U




Cocras, knaccudukanus, HOMEHKIATYpa, KJIaCCU(HUKAIUIO KHCIIOT.
¢busnyeckue U XuMHUIeckue cBoiicTBa. Okpacka XapakTepu30BaTh CBOMCTBA KUCIIOT,
WHIUKATOpa B KHUCIIO - HEUTPAIbHBIX Cpellax. 3alUChIBaTh MPOCTEUILNE YpaBHEHUS
peakuuy KUcIoT.

5. Coumn. CocTtaBiaTh (hOpPMYJIIBI COJICH, TaBaTh
Cocras, ki1accudukanus, HOMCHKIIATypa, COJISIM Ha3BaHHUE.

CIOCcOOBI mony4eHus coieil. CpenHue, KUCIbIE,
OCHOBHBIE COJIH.

6. dusnueckue u CocTaBisaTh ypaBHEHHUsI peakLi,
XUMHYECKHE B3auMoneiicTBue ¢ MeTaulaMu, KUCIOTaMH, XapaKTEePU3YIOIIUX CBOMCTBA COJIEH.
CBOICTBA COeii. 1IeJI0YaMHU, COJIIMU, Pa3I0KEHUE COJIEH.

7. T'enerndeckas CocTaBisaTh ypaBHEHHUsI peakLUi,
CBSI3b MEXKIY Merai, OCHOBHOM OKCHJI, OCHOBAaHUE, COJIb. XapaKTEPU3YIOIIUX CBOKCTBA
OCHOBHBIMU Hemerann, KUCIOTHBIA OKCHJ, KUCIIOTA, COIb. OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX
KJIaCCaMHU COEUHEHU.

HEOPraHUYECKUX
COEIMHEHUM.

8. Ilpaktuueckas

pabota Ne5. HccnenoBaTth CBOMCTBA U3y4aeMBbIX
Pemenue XUMHUYECKUE CBOICTBA OKCHUIIOB, OCHOBAaHUIA, BEIIECTB, OCYIIECTBIIATH Ha
9KCHEPUMEHTAIBHBIX KHCJIOT U cosieil. CriocoObl MX MOTydeHHSI. MPaKTUKE XUMUYECKUE PEAKIINH C
3a/1a4 o TeMe BEIIECTBAMH HM3YYECHHBIX KJIaCCOB.
«OCHOBHBIE KJIaCCBhI

HEOPTraHUYECKUX

COEIMHEHUI.

9. KontponbsHas
paboTta o Tteme 6.

IMepuoauyeckuii 3aK0H 1 10 yu.




nepuoInYecKasi cucTeMa
XUMHU4YecKkuXx djeMenToB JI.H.
MenaeaeeBa. CTpoeHue
aToma.

1. Knmaccudukamnms
XUMHYECKHUX JJICMECHTOB.

2.EctecTBeHHOE cEMENCTBO
[IEJIOYHBIX METAJUIOB.

3.T"anmoreus! — camelie
AKTUBHBIE HEMETAJUIEI.

4. 1Tepuoguueckunii 3akoH /1. W.

MewnneneeBa

5. CTpyKTypa TaOIHUIhI «
Ilepuonunueckas cucrema
XUMHUYECKUX deMeHToB [ 1
MenneneeBa»: A u b -
TPYIIIbBI, TEPUOIBI

6. Ctpoenue atoma. Coctan
aTOMHBIX AA€P. XUMHUYECKUI
anemMeHT. M3oTornbl
7.25neKTpoHHAas 000JI0UKa
aTtoma: MoHsATHE 00
3JIEKTPOHHOM CJIOE€, €T0
€MKOCTH. 3alloJTHeHUE
3IIEKTPOHHBIX CIIOEB y aTOMa

[lepBble MOMBITKY KiIacCUDUKALMA XUMHUYECKUX
aeMeHTOB. AM(DOTEepHBIE COeTUHEHHUS.

[Ilenounsle MeTamisl. MI3MeHenne puzndeckux u
XMMHUYECKHX CBOMCTB IIEIOUYHBIX METAJJIOB C
YBEJIIMYEHUEM OTHOCUTEIIBHOM aTOMHOM MacCoM.

N3MeHenne GU3nIecKux M XUMHUYCCKUX CBOMCTB
rajJOreHOB C YBEJIMYEHUEM OTHOCUTEIHHOM
aTOMHOM Maccoil. BeITecHEHUE raioreHamMmu Jpyr
JIpyra U3 pacTBOPOB UX COJIEH.

[TopsiakoBBIN (AaTOMHBIN) HOMED, TIEPUOANICCKUI
3aKOH, IEPUOJ.

OnucelBaTh U XapaKTePHU30BaATh CTPYKTYPY
tabnuuel «Ilepuoanyeckas cucreMa XUMHYECKUX
snemenToB /I 1 Menneneesna.

OHpe,I[eJ'IHTB MOHATUS «XUMUYECKUMN QJICMCHT»,
((HOpS[Z[KOBBIﬁ HOMCDP», «MaCCOBOC YUCIIO»,
»U30TOII». Bapsm aapa, paduOaKTUBHOCTb.

DHEPreTHIeCKuid ypOBEHB (AIEKTPOHHBIN CIIOH),
BaJICHTHBIE 3JIEKTPOHBI.

KrnaccudumnmpoBath n3ydeHHbIE
XUMUYECKHE JIEMEHTHI U UX
COCTMHECHHUS.

OOBICHATH 3aBUCUMOCTH CBOMCTB
IIEJIOYHBIX METAIJIOB OT MX aTOMHOM
MAacchl.

OOBICHATH 3aBUCUMOCTH CBOMCTB
raJIOr€HOB OT UX aTOMHOU MAaccChl.

®opMyIHpOBaTH MEPUOTUYECKUMA
3aKOH U PAaCKpbIBAaTh €r0 CMBICII.
PaznuuaTh nepuobl, rpymnisl.
XapakTepu3oBaTh XUMUYECKUN
3JIEMEHT I10 MOJIOKEHHIO B
MepUOINIECKON Tabnuie
Hayuutbcs onpenensars no tabnuie
JI 11 MenneneeBa 3apsn sapa, YACIO
3JIEKTPOHOB, IPOTOHOB, HEUTPOHOB.

YMETh COCTaBISATh CXEMBI CTPOCHUS
aTOMOB TepBbIX 20 2IEMEHTOB
MEPUOAUUCCKON CUCTEMBI
3JIEMEHTOB.




aneMeHToB.I —III nepuoaos.
CoBpemenHast GopMyJIupOBKa
MEePUOJNYECKOTO 3aKOHA.

8. Ilepuoauueckoe M3MEHEHUE
CBOMCTB XUMUYECKUX
3JIEMEHTOB B EpUOJax U A -
HNOArpyImax.

9.3HaveHHe MEePUOIUICCKOTO
3akoHa. JKu3Hb U
nesitenbHOCTH [ 1
Menpeneesa.

10.TToBTOpeHMEe U 0000IICHHUE
10 TEME.

CTpoeHue BelllecTBA.
XumMunveckasi CBf3b.

1. DneKTpoOTPULIATEILHOCTD

XUMHWYCCKHUX DJICMCHTOB.

2.KoBaneHTHas CBS3b.
[MonspHas u HETOJISIpHAS
KOBAJICHTHBIC CBsI3U
3.MonHas CBS3b.

4.BajleHTHOCTb B CBETE
3IIEKTPOHHOU TEOPUH.

5.CreneHp OKUCIEHUS.

6.IloBTOpeHue u 06001IeHNE

11 4.

DOU3NYECKUN CMBICI MOPSIKOBOTO HOMEPA
XHMHYECKOT0 3JIEMEHTA, HOMEPOB IPYMIIbI U
NEPHOJA, K KOTOPBIM 3JIEMEHT IPHHAJJICKUT.

3HaueHue nepuoaudeckoro 3akoxa Pous /1. W.
MeHnneneeBa B pa3BUTHUU MUPOBOU U
OTEYECTBEHHON HAYKHU.

MeTtamnuueckue cBoiictBa. Hemerammnueckue
CBOMCTBaDJIEKTPOOTPULIATEIHHOCTb.

XuMudeckas cBsi3b. KoBallecHTHas CBS3b:
noJyisipHas U HemojspHas. OO0mas 3JIeKTpOHHAS
napa. DJIeKTpoHHas ¢popmysia.

Hownsl. Monnas cBsa3b. MoHHBIE COEOUHEHMUS.

OOmas snexktpoHHas napa. CTpykrypHas
dbopmymna.

[IpaBuna ompeneneHus CTENEHEW OKHCIICHHUS
sneMeHToB. OKUCIIEHUE, BOCCTAHOBJICHHUE.
OKHCIUTENBHO - BOCCTAHOBHUTEIbHBIE PEAKIIHH.

3HaTh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 2JIEMEHTOB B Mpeenax
MaJIbIX IEPUOJA0B UA TpyMIL.

OOBICHATH 3HAUECHUE
MEPUOANYECKOTO 3aKOHA.

3HATh KaK U3MCHSICTCS
3J€KTPOOTPHUIATEIBHOCTh
3JIEMEHTOB B MEPUOAAX

HA TpynmnaxmnepuoandecKon
TaOIULIBI.

Ornpenenarb MOHATUS «KOBaJIEHTHAs
HETIOJISIPHAS CBS3bY, KOBAJICHTHAS
MOJISIPHAS CBSI3b «.

CocTaBIATh JIEKTPOHHBIE (YOPMYJIBI
MOHHBIX U KOBAJICHTHBIX
COCIMHEHHUM U CXEMBI X
oOpazoBanuii. OnpenensiTs TUI
XHMHUYECKOM CBSI3H.

YMeTh onpeiensiTh BalICHTHOCTh
3JIEMEHTA, COCTaBISATh CTPYKTYPHBIE
bopmybI.

Onpenensars cTeneHb OKUCICHUS
DJIEMEHTOB B COCTMHCHUSX,
COCTaBJISITH ()OPMYJIbI BEIIECTB IO




mo reMam 7 u 8.

7.KounTtponbHas pabora 1o
TemaM 7 u 8.

KoaunyecTBeHHBIE
OTHOILLIECHHS B XHMHH.

1.3akon ABoraapo.
MousipHblii 00BEM Ta30B.

2.0THOCUTENbHAS TIJIOTHOCTD
ra30B.

3.00beMHBIE OTHOLIECHHUS
ra3oB IPU XUMUYECKUX
peaKIusX.

2 9 B HEJENI0, U3 HUX 4 1. —
peseps.

3akoH ABoraapo. MossipHblii 00beM rasa.

OTtHOCHTENbHAS IUIOTHOCTH Tas3a.

Momnsipablii 00beM raza. Hucimo ABoraapo.

CTCIICHAM OKHCJIICHUSA 3JICMCHTOB.

Brrunciaste MoJsipHBI 00BEM ra3os.

BrraucusaTs OTHOCUTCIIbHYIO
IIJIOTHOCTB I'a30B.

Br1uncaaTs 00bEMBI Ta30B,
YYaCTBYIOIIMX B XMMHUYECKUX
peaKuusx.




