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PabGouas mporpamMmMa cocTaBlieHa Ha OCHOBE aBTOPCKOI MporpaMmbl Kypca XUMHUM Ui 8 -9 ki1accoB 0011e00pa30oBaTeNbHbIX YUPEKICHUH,
onyOnukoBaHHas usnarenbctBoM «lIpocsemenue» B 2019 rony (CoopHHK IporpamMm Kypca XUMHUHU K yueOHMKaM xuMuu aBtopos I'.E.Pyn3uTica,
@.I'.Denpamana s 8-9 knaccoB) ¢ yuerom nporpammsl Bocnutanust MBOY «JImutpuesckas OO umenu ['epost Coerckoro Coro3a
N.H.O3epoBay.

Ilhanupyemot pezyromamot océoenus yuebno2o npeomema, Kypca
BeintycKkHUK Hayuumca:
. OIHCHIBATh CBOMCTBA TBEP/BIX, JKUIKUX, FA3000Pa3HbIX BEIECTB, BBIAEISAS UX CYLIECTBEHHbIE IPU3HAKY;
. XapaKTepHU30BaTh BELIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM, yCTaHABIMBATb INPUYMHHO-CIECTBEHHBIEC CBSI3U MEXKIY
JAaHHBIMU XapaKTEpUCTUKAaMU BEILIECTBA;
*  packKphIBaTh CMBICJI OCHOBHBIX XMMHYECKUX ITOHATUMH: aTOM, MOJIEKYJla, XMMUUYECKUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE
BEIL[ECTBO, BAJICHTHOCTb, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHH;
. M300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C TTOMOIILI0 XUMHUUECKUX (POPMYII M CYIIHOCTh XUMHUECKUX PEAKLUi C ITOMOIIBIO
XUMHUYECKUX YPaBHEHUH;
. BBIYHCIISITE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaCChI BEIIECTB, a TAK)KE MACCOBYIO IO XMMHUYECKOI O JJIEMEHTA
B COCIMHEHUSAX;
. CPaBHMBATh 110 COCTABY OKCHU/Ibl, OCHOBAHHsI, KUCJIOTHI, COJIH;
. KJIacCU (UIIMPOBATH OKCHU/IBI © OCHOBAHHUSI 110 CBOMCTBAaM, KUCIIOTHI U COJIH - TIO COCTaBY;
. OIKCHIBAaTh COCTAaB, CBOMCTBA M 3HaueHHE (B MPUPOJAE U IMPAKTUUYECKOM AEATEIbHOCTU 4YEJIOBEKA) MPOCTHIX BELIECTB -
KHCJIOPOZAA U BOAOPOJA;
*  J1aBaTb CPAaBHUTEIbHYK) XapaKTEPUCTUKY XUMUYECKHX HJIEMEHTOB W BAXKHEUIIUX COCIMHEHHM E€CTECTBEHHBIX CEMEUCTB
LIEJIOYHBIX METAJUIOB U TAJIOT€HOB;
. M10JIb30BaThCs J1a0OPaTOPHBIM 000PYAOBAHUEM U XUMUYECKON MOCY/IOM;
. IPOBOJUTH HECJIOKHbIE XMMUYECKHE OINBITHI M HAOIIOICHNS 32 H3MEHEHHEM CBOWMCTB BEIIECTB B IIPOLIECCE X MIPEBPAILEHUIH;
co0JIr01aTh IIPaBUJIa TEXHUKU O€30MacCHOCTH NPU MPOBEAECHUY HAOII0I€HUI U OIIBITOB;
*  pa3aMyaTh SKCHEPUMEHTAIbHO KUCIOTHI U LIEJI0YH, IOIb3YsACh MHAUKATOPAMH; OCO3HATh HEOOXOAUMOCTh COOJIIOJIEHUS MEP
0e30MacHOCTH MPU 0OpaIEHNH ¢ KUCIOTaMU U LIeT0YaMH.
BBIITyCKHUK nosyuum 603mMoiCcHOCMb HAYYUMbCAL.
* 'PaMOTHO 00paIlaThCs C BEIIECTBAMU B [IOBCEIHEBHOM KU3HU;
* 0CO3HaBaTh HEOOXOAUMOCTh COOJIIOJICHUS IPABUII SKOJIOTHYECKH 0€30I1aCHOT0 MOBEIEHHSI B OKPY>KaIoLIel IPUPOAHOH cpere;
* IOHUMaTh CMBICI U HEOOXOJMMOCTh COOJIIOACHUS NMpPEINUCAaHUM, MpeaaraéMblX B MHCTPYKIUAX MO MCIIOJIb30BAaHHIO JIEKapCTB,
CpencTB OBITOBOW XHUMHH H JIP.;
* UCNOJIBb30BaTh IPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHTHOCTH IIPU BBINOJHEHUU MCCIEAOBATEIbCKUX IIPOEKTOB IO H3YYEHHUIO
CBOMCTB, clIOCOOOB ITOJIy4€HHS U PACIIO3HABAHUS BEILECTB;
* pa3BUBaThb KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJb3Ys CPEICTBA YCTHOIO U MUCHbMEHHOI'O OOIIEHUS, MPOSIBJIATH TOTOBHOCTh K
YBa)KEHUIO HHOW TOUKH 3pEHUs U 00CYKJEHUH PE3yIbTaTOB BHIOJIHEHHON pabOThI;
* 00BEKTHBHO OIEHMBATh HMH(DOPMALMIO O BEIIECTBAX M XHUMHYECKUX IIpolleccax, KPUTUYECKH OTHOCHUTBHCS K IICEBIOHAYYHOMH
nHpopMaIuu, HeAoOPOCOBECTHOM pekiaMe, Kacaroleiics NCIOoIb30BaHUs PA3IMYHbIX BEIIECTB.
Ilepuoaguyeckuii 3aKOH U NEPHOAUYECKAS CHCTEMa XUMHYeCKHUX d1eMeHToB [[.H.
MenpaeneeBa. CTpoeHue BelecTBa. BeimyckHUK Hayyumcs.
. KJIacCHU(UIIMPOBATE XUMHUECKUE IJIEMEHTHl HAa METaJlIbl, HEMETAIIJIbI, SJIEMEHTbI, OKCH/bI U THAPOKCHUIBI KOTOPBHIX aM(OTEepHBI, U
MHEPTHBIE JIEMEHTHI (Ta3bl) 111 OCO3HAHUS BaXXHOCTH YIOPSI0YE€HHOCTH HAyYHBIX 3HAHUM;
. pacKpeIBaTh CMBICI Ileproanyeckoro 3akona /(.M. Menneneesa;
. OIMCBIBATh U XapaKTEPH30BATh TAOIMUHYIO (POPMY NEPHOTUIECKON CUCTEMBI XUMUYECKUX dJIEMEHTOB;
. XapaKTepU30BaTh COCTaB AaTOMHBIX S€p W pACOpeleleHUE YMCIIa 3JIEKTPOHOB II0 3JIEKTPOHHBIM CJIOSM aTOMOB XHMHYECKHX
JIEMEHTOB MAJIBIX NIEPUOJIOB IEPUOAUUECKON CUCTEMBI, a TAKXKE KA U KaJIbLUs;
*  pa3nMy4aTh BUAbI XUMUYECKOHN CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO HEMOJIPHY IO U METAJUINYECKYIO;
. 1300paxkaTh 3JIEKTPOHHBIE (POPMYJIBI BELIECTB, 00pa30BaHHBIX XUMHUUECKUMU CBSA35IMH Pa3HOTO BUAA;
. BBISBIISITH 3aBHMCUMOCTb CBOMCTB BEIECTBA OT CTPOCHUS €ro KPUCTAJUIMYECKOM pelleTKH (MOHHOM, aTOMHOW, MOJIEKYJISIPHOMH,
METaJUTMYECKON );
*  XapaKTepU30BaThb XUMHUYECKHE DJIEMEHTBI M HX COEIMHEHUS HAa OCHOBE IIOJIOKEHUS JJIEMEHTOB B IEPHOJUYECKONW CHCTEME U
0COOEHHOCTEN CTPOEHUS UX ATOMOB;
. ONNCBHIBATh OCHOBHBIE NPEANOCBUIKM OTKpbITHsA J[.JI. MeHneneeBbIM NEPUOAUYECKOrO 3aKOHA M INEPUOAUYECKON CHCTEMBI
XMUMHMUYECKUX 3JIEMEHTOB U MHOI'000pa3HYI0 HayUHYIO 1€ATEIbHOCTb YUE€HOI0;
. XapaKTEpPU30BaTb HAyYHOE M MUPOBO33PEHUYECKOE 3HAYEHHE INEPUOAMYECKOrO 3aKOHA M IEPUOAMYECKOM CHCTEMBI XMMHMYECKUX
anemenToB /.M. Menneneena;
. 0CO3HABaTh HAyYHbIE OTKPBITHS KaK Pe3yJIbTaT JJIUTEIbHBIX HaOII01€HNUH, ONIBITOB, HAYYHO! MOJIEMUK U, IPEOJI0JIEHUS TPYAHOCTEN U
COMHEHUH. BBINTyCKHUK n01yuum 603M0HCHOCb HAYYUMBCA.
. 0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUMN JIs IPAKTUUECKOM JeATENbHOCTH YEI0BEKa;
. OIUCHIBATh U3yYEHHbIE O0BEKThI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOI'0 aHAJIN3a;
. HIPUMEHATH 3HaHUS O 3aKOHOMEPHOCTSX MEPUOANYECKON CHCTEMbl XUMHUUECKUX 3JIEMEHTOB /1 OOBSICHEHUS U MPEIBUICHUS CBOICTB
KOHKPETHBIX BELIECTB;
. pa3BUBaTh UHPOPMAILIMOHHYIO KOMIIETEHTHOCTb ITOCPEJCTBOM YriIyOJeHUs 3HaHUM 00 MCTOPUM CTAHOBJIEHUS XMMMYECKOH HayKu, ee
OCHOBHBIX IOHATHM, IEPUOAMUYECKOIO 3aKOHA KaK OJHOIO M3 BAKHEHIIMX 3aKOHOB IPUPOJBI, a TAKXKE O COBPEMEHHBIX JOCTH)KEHUSX HAYKU U
TEXHUKHU.

MHoroo0pa3sue XMMHYECKHUX peaKIHiA.
BBINTyCKHUK Hayuumcs.
. OOBSICHATH CYyTh XUMHUYECKUX MTPOLIECCOB;
. Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIMii;
*  YCTaHaBIMBATh MPUHAIICKHOCTh XUMHUECKOW PEAKIIUH K OMPEICIEHHOMY THITY 110 OJHOMY M3 KJIaCCU(PHUIINPOBAHHBIX TPU3HAKOB:
1) 1o yHuCIly U COCTaBY MCXOJHBIX BELIECTB M MMPOAYKTOB PEAKIHH (PeaKIui COSTUHEHUS, pa3I0KeHNUs, 3aMEIeHNs 1 0OMEeHa);
2) TI0 BBIICTICHUIO WJIM TIOTJIONMIEHHIO TEIUIOTHI (PEaKIUU 3K30TEPMUYECKHE U 3 HI OTEPMUYECKHE);
3) 10 U3MEHEHHUIO CTEeNEeHEeH OKUCIEHUS XUMUYECKIX 3JIEMEHTOB (OKUCIUTENILHO-BOCCTAHOBUTENIBHBIE PEaKIIUN );
4) no obpaTuMoOCTH Mpoliecca (peakuu 00paTUMble U HEOOPAaTUMBIE);



. Ha3bIBaTh (DAKTOPBHI, BIMSIONINE HA CKOPOCTh XUMUYECKUX PEAKIINA;

. Ha3bIBaTh (DAKTOPHI, BIMSIONIME HA CMEIICHHE XUMUUECKOTO PAaBHOBECHS;

. COCTaBJISAITh YPAaBHEHUS AJEKTPOIUTUYECKON NUCCOLMALMUA KHCIOT, IIEJI0YEH, COJIE; MOMHbIE U COKPAIEHHbIE HOHHBIE YPaBHEHUS
peakiuii oOMeHa; ypaBHEHHSI OKHUCIIUTEIILHO - BOCCTAHOBUTEIBHBIX PEAKIU;

. MIPOrHO3UPOBATh MPOAYKTHI XMMHYECKHX PEaKIMi 10 GopMysiaM / Ha3BaHHMSIM HMCXOIHBIX BEIICCTB; ONPEACIIATh HCXOIHBIC BEIIECCTBA
1o ¢popMmyinaM / Ha3BaHUSIM MIPOJYKTOB PEAKIUY;

. COCTaBJIAITh ypPaBHEHUsI PEAKIIUM, COOTBETCTBYIOIIMX IOCIEIOBATEIbHOCTH («IIEMOYKE») MpEeBpallleHni HEOPraHUYECKUX BEIIECTB
pa3IMYHbBIX KJIACCOB;

. BBIABJISITH B MPOLECCE IKCIIEPUMEHTA TPU3HAKH, CBUETEIbCTBYIOIIME O NPOTEKAHUU XUMUYECKON peaKknu;

. TOTOBUTH PACTBOPHI C ONPEAEIECHHOW MacCOBOM J10JIel paCTBOPEHHOI'O BEIECTBA;

. ONpENENSITh XapaKTep Cpe/ibl BOAHBIX pACTBOPOB KHUCIIOT U IIEJIOUEH 10 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

. MPOBOANTH KAUECTBEHHBIE PEAKIIUH, TOATBEPKIAIOIINE HAJTMYME B BOJHBIX PACTBOPAX BEILIECTB OT/IEIbHBIX KATUOHOB U aHHOHOB.
BbINyCKHUK noayuum 603mMOHCHOCHb HAYYUMBCAL.

. COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHbIE MOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

. MPUBOJIUTH MPUMEPHI PEAKIUNA, MOATBEPKIAIOIIMX CYIIECTBOBAHUE B3aMMOCBSI3U MEXK]Y OCHOBHBIMHM KJIACCAMH HEOPraHUYECKUX
BEILIECTB;

. MIPOrHO3UPOBATh PE3YJIbTAThI BO3JCHCTBUS PA3TUIHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIINH;

. MIPOrHO3UPOBATh PE3YJIbTAThI BO3JACHCTBUS Pa3IMYHBIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOT'0 PABHOBECHSI.

MHuoroo0pa3ue BelecTB.
BoinyckHuk Hayyumcsi:

. OMpeeNATh MPUHAIISKHOCTh HEOPTAaHUYECKUX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB/TPYIII: METaUIbl U HEMETaJUIbl, OKCHJIbI,
OCHOBaHMSI, KUCJIOTBI, COJIH;

. COCTaBJIATH (POPMYJIBI BEIIECTB 110 X Ha3BAHMSIM;

. OMpeIeNSITh BAJIGHTHOCTh M CTENEHb OKUCIIEHHUS 3JIEMEHTOB B BEIIECTBAX;

. COCTaBJIATH (OPMYIIbI HEOPraHUYECKUX COCTUHEHUM MO0 BAJECHTHOCTAM M CTENEHSM OKUCIEHHUS 3JIEMEHTOB, a TaKKe 3aps/iaM HOHOB,
YKa3aHHBIM B TaOJIHIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

. OOBSACHATh 3aKOHOMEPHOCTH HU3MEHEHUS (PU3NYECKUX M XUMHUYECKHX CBONCTB MPOCTBIX BEIIECTB W HX BBICIIUX OKCHIOB,
00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHET0 MEPHOJIOB;

. Ha3bIBaTh OOIIME XUMHUYECKHUE CBOKMCTBA, XapaKTEPHBIE JIJIS TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

. Ha3bIBaTh O0IIME XUMUYECKHUE CBOMCTBA, XapaKTEPHBIE JJIs1 KQXKIO0T0 KJIacca BEUIECTB;

. MPUBOJAUTH MIPUMEPHI PEAKUUIA, TOATBEPKIAOIMMNX XUMUYECKUE CBOMCTBA HEOPraHMYECKNUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAHUN U
COJIeH;

. ONPENEIISITh BEIIECTBO - OKUCIUTEb U BEMIECTBO - BOCCTAHOBUTENb B OKHCIUTEIBHO - BOCCTAHOBUTEBHBIX PEAKILIMAX;

. COCTAaBJIATH JIEKTPOHHBINA OaJIaHC MO MPEAIOKECHHBIM CXEMaM PEaKIInii;

*  MPOBOJUTH JaOOPATOPHBIE OMBITHI, MOITBEPKIAAIONINE XUMUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
*  TPOBOJUTH JTAOOPATOPHBIE OMBITHI IO MOJYUYCHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB: BOAOPO/AA, KUCIOPOAA, YTIICKUCIOTO
rasa, aMMHaKa; COCTaBJISITh YPaBHEHHUSI COOTBETCTBYIOIIUX PEAKIIUM.

BBINTyCKHUK MOTYUUT 803MOHMCHOCMb HAYYUMBCA:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B ITOBCEIHECBHOW KU3HH,

* 0OCO3HaBaTh HEOOXOAUMOCTH COOJTIOICHUS TIPABHIT IKOJIOTUYECKH 0€30MaCHOTO MOBEACHUS B OKPYXKAIOIIEeH PUPOTHON Cpere;

* TOHUMATh CMBICT U HEOOXOIUMOCTh COOIIOCHHS MPEANUCAHUH, MTPENIaraéMbIX B HHCTPYKIIHAX TT0 UCIOIh30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMUH H JIP.;

* HCIOJIb30BaTh NPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHTHOCTU MPH BHIMOJIHEHUH HCCIEA0BATEIbCKUX MPOEKTOB MO HM3YyUYEHUIO CBOWCTB,
CIOCOOOB MOJIy4YEeHHS U paCcliO3HABAHUS BEILIECTB;

* pa3BUBAaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTH, HCIIOJIL3YS CPEICTBA YCTHOW M MHCHhbMEHHONH KOMMYHHKAIIMH TpU padoTe ¢ TeKCTaMu
yueOHHKA U TOTIOTHUTENBHOM TUTEPATyPOd, CTPABOYHBIMU TaOIUIIaMU, TPOSIBIISITh TOTOBHOCTh K YBKSHHIO HHON TOYKU 3pEHUS MPU 00 CYKICHUH
PE3yIbTaTOB BBHIOJIHEHHOW pabOThI;

* O0BEKTHBHO OIICHWBATh MH()OPMAITHIO O BEIIECTBAX U XMMHUECKUX ITPOIIECCaX, KPUTUIECKH OTHOCUTHCS K IICEBIOHAYYHO I MHPOpMAITUH,
HEI00POCOBECTHOM peKjiame, Kacarollencs UCI0Ib30BaHMsI PAa3IMYHBIX BEIECTB.

* OCO3HAaBaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUM JJIS1 MPAKTUYECKON J1ESITEIbHOCTH YEI0BEKa;

* ONUCHIBATh U3YUEHHBIE OOBEKTHI KAK CHCTEMBI, ITPUMETAs! JIOTUKY CUCTEMHOTO aHaJIN3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOJUYECKON CHCTEMbl XUMHUUYECKUX AJIEMEHTOB JUIsi OOBSICHEHHS W MPEIBUACHUS CBOMCTB
KOHKPETHBIX BEUIECTB;

* pa3BUBaTh MH(OPMAIIMOHHYIO KOMIIETEHTHOCTh IMOCPEICTBOM YTriyOJieHUs 3HAHUN 00 MCTOPUU CTAHOBJICHHMS] XMMHYECKOM HayKu, €€
OCHOBHBIX IMOHATHH, MEPUOAUYECKOr0 3aKOHA KaK OJHOTO W3 BaKHEHIIMX 3aKOHOB MPUPOJIbI, & TaKKE O COBPEMEHHBIX JOCTHUXKEHUSX HAYKH U
TEXHUKHU.

* COCTaBJISITh MOJIEKYJIAPHBIE U MOJHbBIC HOHHBIE YPaBHEHHUS TI0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* MPUBOJUTH HPUMEPHI PEAKIUH, MOATBEPKIAIOUIMX CYIIECTBOBAHWE B3aMMOCBSI3M MEXKAY OCHOBHBIMH KJIacCaMH HEOPraHMYECKHX
BEIIIECTB;

* IIPOrHO3MPOBATH PE3YyJIbTaThl BO3ACHCTBHUS PA3IMYHBIX (JaKTOPOB HA U3MEHEHHUE CKOPOCTH XUMHUYCCKOW PEaKIInH;

* IPOrHO3MPOBATh PE3yJIbTaThl BO3ACHCTBHUS PA3IMYHBIX (AKTOPOB HA CMEIICHHE XMMHUYECKOTO PABHOBECHSI.

* IPOrHO3MPOBATh XMMUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS,

* IMPOTHO3UPOBATH CIIOCOOHOCTDH BEIECTBA MPOSBIISATH OKUCIUTEIbHBIC UM BOCCTAHOBUTEIBLHBIE CBOMCTBA C YUETOM CTEIICHEH OKHCICHUS
AJIEMEHTOB, BXO/SIIIMX B €r0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHHME T'€HETUUYECKON B3aMMOCBS3U MEXK/Y BEIIECTBAMH B PSIIY: MPOCTOE BEIIECTBO — OKCUJT — THAPOKCH — COJIb;

* OpPraHU30BBIBATH, TPOBOJIUTh Y4ECHUYECKUE MPOCKTHI MO MCCIIEIOBAaHNIO CBOMCTB BEIIECTB, UMEIOIIMX BaXXHOE MPAKTUUECKOE 3HAUEHHE.

Cooeporcanue yuedonozo npeomema, Kypca

8 kaacc.
Paznen 1. OcHOBHBbIE NOHATHS XUMHUH (YPOBEHb ATOMHO-MOJIEKY/ISIPHBIX NpeAcTaBaeHuil) (544.)
IIpenmer xumun. XuMus Kak 4acTb €CTECTBO3HAHUsA. BemecTBa u nx cBoicrBa. UnucTele BemecTsa 1 cMecu. MeTonbl NO3HAHUS B XUMUU:
HaOJr0IeHNe, FKciepuMeHT. [IpueMsl OezonacHO paboThl ¢ 000pyAOBaHHEM U BelecTBaMu. CTpoeHMe MIaMEeHH.
Yuctele BeuiecTBa U cMecH. CriocoObl OYMCTKM BEILECTB: OTCTaMBaHUE, (PUIbTPOBAHUE, BBIIAPUBAHHUE, KPUCTAJUIM3ALMS, JUCTHILIISILIMS.
duznueckue U XUMHUYECKHUE SIBJIEHUA. XUMUYEeCKUEe peakuny. [Ipu3Haky XUMHUECKUX pEeaKIUil U yCIOBUS BO3ZHUKHOBEH Ul U TEUEHUS XUMHUUYECKHUX
peakuuil.



ATOMBI, MOJIEKYJIbI M HOHBI. BelecTBa MOJIEKYISIPHOTO U HEMOJEKYJISIpHOro cTpoeHus. Kpucramimueckue u aMopQHble BELIECTBA.
Kpucramiueckue pelierky: HOHHasA, aTOMHas U MosiekyiisgpHas. [IpocTeie u cinoxkHble BelecTBa. XUMUYECKUN 3JIEMEHT. MeTasuibl U HEMEeTasllbl.
AtomHas enrHUIIa Macchl. OTHOCUTENBHASI ATOMHAsl Macca. SI3bIK XUMUU. 3HAKH XMMUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB a.
Xumnueckue Qopmynsl. OTHOCUTENbHAas MOJEKyJsipHass Macca. KadecTBEeHHBIH U KOJNMYECTBEHHBI COCTAaB BeIlIECTBa. BBIYUCIEHUS MO
XUMHUYeCKuM (opmynaM. MaccoBas 0151 XHMUYECKOT'0 AJIEMEHTa B CII0)KHOM BEIIECTBE.

BaneHTHOCTh XMMHYECKUX 3yeMeHTOB. OrmpezelieHue BaJCHTHOCTH 3JIEMEHTOB 1o (opmynam OuHapHBIX coequHeHuil. CocTaBieHue
XUMHAYECKUX (HopMys OMHAPHBIX COETUHEHHH 10 BAJIEHTHOCTH.

ATOMHO - MOJIEKYJISIDHOE Yy4YeHHE. 3aKOH COXpaHeHusi macchl BemlecTB. KuszHb u JnesrenpbHocTh M.B. JlomoHocoBa. Xumudeckue
ypaBHEHUs. TUIBI XUMUUECKUX PEAKITUH.

Kucnopon. Haxoxnaenue B npupoje. ITonyueHue kuciiopoaa B JaOOpaTOPUHM M IPOMBINIICHHOCTH. PU3HMYECKHUE U XMMUYECKHE CBOWCTBA
kucnopoaa. ['openue. Oxcuasbl. [Ipumenenne kucnopona. Kpyrosopor kucnopoga B mpupoae. O30H, amioTpornus kuciopoaa. Bosayx u ero
cocTaB. 3anmTa aTMOCQEPHOTO BO3/lyXa OT 3arpsi3HEHUM.

Bonopon. Haxoxnenue B npupone. [lonydenne Bomopoga B nabopaToOpuud M MPOMBINUIEHHOCTH. PU3HWYECKUE U XUMUYECKHE CBOMCTBA
Bostopoza. Bomopon - BocctanoButens. Mepsl 6e3o0nmacHOCTH Tpu paboTe ¢ BogopoaoM. IIpumenenue Bogopoaa.

Bona. Metonsl onpenesieHus: cocraBa BOAbI - aHAIM3 M cHUHTe3. Dusndeckue cBoiicTBa Boabl. Boma B mpupojsie U crmocoObl €€ O4YHMCTKH.
Anpanus BoAbl. XuMHueckue coiictBa BoAbl. [Ipumenenue Boxabl. Boma - pactBoputens. PactBopumocTs BemiecTB B Bojae. MaccoBas 10Jis
PacTBOPEHHOI'O BEILIECTBA.

KomnuectBennpie oTHOmeHUss B XxuMuu. KommdectBo BemecTBa. Monb. MossipHas Macca. 3akoH ABoragpo. MOJSIpHBEI 00beM Tra3oB.
OTHOCHTENbHAS TJIOTHOCTH ra30B. O0BbEMHBIE OTHOIIECHUS T'a30B MPU XUMUYECKUX PEAKIUSX.

Baxkneiimme kmaccel HeopraHmueckux coeinHeHui. OKcuabl: cocraB, kiuaccupukanus. OCHOBHbIE M KUCIOTHBbIE OKcuIbl. HoMeHkaTypa
okcuoB. dusnveckne 1 XMMHUYECKUE CBOMCTBA, OJIyYeHHE U IPUMEHEHUE OKCUIOB.

I'uapokeuasl. Knaccudukanus ruapokcunoB. Ocnoanus. Cocrtas. Illenoun u HepactBopumbie ocHoBaHus. Homenknarypa. dusnueckue u
XUMUYECKUEe CBOWCTBAa OCHOBaHUH. Peakius HeliTpanusanuu. [lomyuenne u npumMeHeHne oCHOBaHUNW. AMQOTEpHbIEe OKCHUJIBI U THUIPOKCUIBI.

Kucnotsl. CoctaB. Knaccudukanus. Homenknarypa. @usndeckue 1 XUMUYECKHUE CBOMCTBA KHCIOT. BBITECHUTENBHBIN Psil METAJIOB.

Comu. CocraB. Kmaccudukanus. Homenknarypa. @usnyueckue CBOWCTBa cosieid. PacTBOpUMOCTh cojieii B Boje. XMMHUUYECKHE CBOMCTBA
couieii. CriocoObl mostyueHus cosield. [Ipumenenue conei.

I'enernueckas CBsI3b MEX/1y OCHOBHBIMU KJIaCCAMH HEOPTAHUYECKUX COCAMHEHUI.

JemoncTpanuu. O3HakoMjieHHE ¢ 0Opa3laMH TMPOCTHIX U CIOXKHBIX BemecTB. CmocoObl OYHMCTKH BEIIECTB: KpHCTAJUIM3AIMS,
JUCTUIUISIINS, XpoMaTorpadus. ONbIThL, MOATBEPXKIAIOIINE 3aKOH COXPAHEHHS MacChl BEIIECTB.

[Tonyuenue u cobupaHue KHCIOPOIa METOIOM BBITECHEHHS BO3/AyXa U Boabl. OnpeneneHue cocraBa Bo3ayxa. Kouiekyus negpmu,
KAMEHHO20 Y2l U NPOOYKMO8 Ux nepepadomxu.

[Tonyuenue Bogopona B annapare Kumna, mpoBepka BoJjopo/ia Ha YUCTOTY, TOpEHUE BOAOPOAA, COOMpaHUE BOJOPOIa METOOM
BBITECHEHUS BO3/lyXa U BOJbl. AHamu3 BoJbl. CHHTE3 BOJBI.

3HAKOMCTBO C 00pa3laMi OKCUI0B, KUCIIOT, OCHOBaHUH U coJied. HeliTpanu3anus ménoyu KucaoTol B MPUCYTCTBUU MHAMKATOPA.

JlabopaTtopHble ONbITHI. PaccMOTpeHHE BEIIECTB ¢ pa3IMYHbIMKM (PU3HMUYECKUMU CBOMCTBaMU. Pasienenne cMecu ¢ TOMOIIBIO MarHHUTa.
[Tpumeps! GU3NYECKUX U XUMHYECKUX SIBICHUN. Peakinu, Wi CTpUpyIoue OCHOBHBIE ITPU3HAKU XapaKTEPHBIX peakuuu. Paznoxkenue
ocHoBHOr0 kapbonata meau (II). Peakius 3amenienust meau sxenezoM. O3HaKoMIIeHUE ¢ 00pa3iiaMu OKCH10B. B3auMozeiicTBrue Bogopoaa ¢
okcuzoMm meau (II). OmbIThl, moATBEPkKAAIOIIME XUMUYECKUE CBOWCTBA KUCIIOT, ocHOBaHUi. IIpakTuyeckue padoThl

* IlpaBuna TexHuku 6e3onacHOCTH Ipu paboTe B XUMUUECKOM KaOuHere. O3HaKoMJIeHHE ¢ 1a00paTOPHBIM
000pyI0BaHUEM.

* OuncTKa 3arpsA3HEHHON TOBAPEHHOM COJIH.

* [TorydyeHnue 1 cBoWCTBa KM CI0POIA

* [Tonyuenue Bogopoaa U U3y4E€HUE €ro CBOWCTB.

* [IpuroroBiieHNE pacTBOPOB COJIEN C OMPEAEIEHHON MACCOBOM JTOJIEW PACTBOPEHHOIO BENIECTRA.

* Pemenue skcriepuMeHTaIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KIaCChl HEOPraHUUYECKUX COETUHEHUI.

Pacuernsble 3axaun:

Brruncnenrne OTHOCUTENBbHOM MOJIEKYJIIPHON Macchl BelecTBa o Gpopmyse. Boruncienne MaccoBoii 10JIM 3JIeMEHTa B XUMUYECKOM
COEAMHEHMHU. Y CTAHOBJICHHE MTpocTeiiiiel (opMyIibl BelecTBa 0 MacCOBBIM JIOJISIM 3JIeMeHTOB. HaxoxieHue MaccoBoi 1omu
pacTBOPEHHOIO BEIIECTBA B pacTBOpE. BpIunciieHne Macchl paCTBOPEHHOTO BELIECTBA M BOBI I IPUTOTOBIIEHUS paCTBOPA ONpeeNEHH Ol
KOHIIeHTpauuu. OObEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIIHIX.

Brbluncnenuss mo XMMHYECKUM YypaBHEHHUSM Macchl, 00bEMa M KOJIMYECTBA BELIECTBA OJHOIO M3 MPOIYKTOB pEaKIMH IO Macce
HCXOJIHOT O BEIIeCcTBa, 00bEMY UM KOJIMUYECTBY BEIIECTBA, COAEPKAIIETO ONMPEAEIEHHYIO 100 PUMECEH.

Paznen 2. [lepuoauveckuii 3aKOH U NMEPHOAUYECKAsE cUCTeMa XuMHYecKuXx 3jeMeHTOB J[.11. MenneneeBa. CTpoeHue aroma.

(74.) IlepBble MOMBITKM KiIacCU(PHUKALMU XUMUYECKHX 3JeMeHTOB. [loHATHME O Trpymmax CXOIHBIX 3JIeMEHTOB. EcTecTBeHHbIE ceMelicTBa
IIEJIOYHBIX METAJUIOB M rajoreHoB. biaroponnslie rassl. [lepnonnueckuii 3akon JI.M1.Menneneea. [lepuonnueckas cucrema Kak €CTECTBEHHO -
Hay4yHOE KJaccu(UKalusg XUMUYECKUX 3JIeMeHTOB. TabimyHas ¢opma HpeAcTaBieHUs KiIacCU(UKALMM XUMHYECKUX 31eMeHTOB. CTpyKTypa
Tabmuisl «llepuonnueckas cuctema xumuueckux snemeHToB .M. MenaeneeBa» (kopotkas gopma): A- u b- rpynnsl, nepuoasl. Ousnueckuit
CMBICJI TOPSIIKOBOTO 3JIEMEHTa, HOMEpa Mepruoaa, HoMepa rpynibl (A1t 3IEMEHTOB A-TpyIm).

CrtpoeHue aToma: fap0o U 3JIEKTpOHHAsE 00osi04yka. CoCTaB aTOMHBIX sifep: NMPOTOHBI U HEUTpOHBIL. M30Tombl. 3apsii aToMHOro sapa,
MaccoBO€ YHCJI0, OTHOCUTENbHAs aToMHas Macca. CoBpeMeHHast pOpPMYIMPOBKA NOHATUS «XUMUYECKUHN 2JIEMEHTY.

DnekTpoHHass 000J0YKa aToMa: MOHATHE 00 PHEPreTUYECKOM YpPOBHE (IJIEKTPOHHOM CIIO€), ero €MKOCTH. 3aroJHEHUE AJIEKTPOHHBIX
CJIOEB y aTOMOB 3JIEMEHTOB IIEPBOT0 - TPEThero nepuoaos. CoBpeMeHHas (pOpMYIHMPOBKA NEPUOANUECKOT0 3aKOHA.

3HayeHue nepuoandeckoro 3akona. Hayunele nocrmxenus .M. MenneneeBa: ucrpaBieHHe OTHOCUTEIIBHBIX ATOMHBIX MACC, IPEJCKAa3aHue
CYILIECTBOBAHUSA HEOTKPBITBIX 3JEMEHTOB, NEPECTAHOBKM XMMHYECKHUX 3JIEMEHTOB B mepuoaudeckoi cucreme. JKusnp u npesarensHocts [I.U.
Menneneesa.

JdemMoHcTpanum:

duznueckre CBOMCTBA IIEIOYHBIX METaUIoB. B3anmoseiicTBre OKCHI0B HATpHsI, MarHus, Gocdopa, cepsl C BOAOU, HCCICTOBAHNE CBOWCTB
IIOJIYYEHHBIX NPOAYKTOB. B3aumonelictBue HaTpus U Kaiaus ¢ Bogod. DU3NUecKne CBOMCTBA rajloreHoB. B3anMozaeiicTBruEe altOMUHHUS C XJIOPOM,
OpoOMOM U HOIOM.

Pa3pnea 3. Ctpoenue BemecrBa.(74.)

9J’IeKTp00TpI/IHaTeJ'IBHOCTI) XUMHYECKHX diIeMeHTOB. OCHOBHEIE BHJIbI XUMHUYECKOM CBS3M. KOBaJCHTHAs HCIIOJIsIpHAA, KOBAJICHTHAsA
MnoJsipHasi, KOHHas. BaneHTHOCTL 3J1EMEHTOB B CBETE BHCKTpOHHOﬁ TCOPUH. CTereHp OKHCIIEHHUA. HpaBI/ma OIpCaACIICHUA CTEIeHEeH OKHCJICHUSA
JJIEMEHTOB.

JdeMoHcTpanuu:

ConocTaBieHue (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOMCTB COCI[I/IHGHI/If/'I C KOBAJICHTHBIMH U HOHHBIMH CBA3IMH.



9 kiacc.
Pa3znen 1. MHoroo0pa3ue XuMn4eckux peakuui. (234.)

Knaccudukanus XMMUYECKUX pPEaKIUi: pEeaKkIuu COCIUHEHUS, PAa3JIOKECHHs, 3amerieHus, ooMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuuu. OKUCIUTENb, BOCCTAHOBUTEND, TPOLIECCHI OKUCIEHUSI U BOCCTaHOBJIEHHS. COCTaBJICHUE YPAaBHEHUM OKUCIUTEIHbHO -BOCCTAHOBUTEIbHBIX
peakiMii ¢ TOMOLIBIO METO/Ia 3JIEKTPOHHOr0 OanaHca.

TennoBbie 3G (HEKTh XUMHUYECKUX peaKIHil. DK30TEPMUUYECKUE U SHIOTEPMHUYECCKHE peakiuu. TepMoXuMUYecKue ypaBHeHus. Pacuersl mo
TEPMOXHUMHUYECKUM YPAaBHEHHSIM.

CkopocTh XUMUYECKUX peakuuil. DakTOPbI, BIUSIIONIME HA CKOPOCTh XUMUYECKTX peakuuii. [leppoHayanbHOE IpEACTaBICHUE O KaTaau3e.

OOpatumeble peakiuu. [IoHSITHE O XUMUYECKOM PaBHOBECHH.

XUMHUYECKHE peaKkIMM B BOJIHBIX pacTBOpax. DJIEKTPOIMUTHI M HE3JIEKTponuThl. MoHbl. Katnonel n aHunoHsl. ['mapaTHas Teopus
pPacTBOPOB. DIEKTPOIUTAYECKAS TUCCOIUAIINAS KUCJIOT, OCHOBAaHUM U coliei. Crnabble U CHIIbHBIC AMEKTPoJuThl. CTenens nuccoruanuu. CTeneH b
aucconuanuu. Peaknun MoHHOTO oOMeHa. YCIOBHS TEUEHHUS pPEaklUii MOHHOTO OOMEHa 10 KOHIa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHHI B CBETE MPEJCTaBICHUN 00 SJIEKTPOIMTHYECKON TUCCOIMAIMA U OKHCIUTEIHbHO- BOCCTAHOBUTEILHBIX PEaKIIHil.
[TonsiTHE O THAPOIIU3E COJIEN.

JdeMoHcTpanuu:

[IpumMepsl 5K30- U FHAOTEPMUYECKUX PEAKIUM.

BzaumopeiicTBue IMHKA C CONSTHOM M YKCYCHOM KHCIOTOW. B3amMojieiicTBUE TpaHYJMPOBAHHOTO NWUHKA W IIMHKOBOW MBI C COJSHOU
KUCIIOTOM.

Bsaumogeiicteue okcuaa meau (II) ¢ cepHoil kKucnoToi pa3HON KOHIIEHTPAIUH NP pa3HbIX TeMIepaTypax.

I'openue yrist B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue cepsl B pacIIaBIeHHON CEIUTPE.

HcnbiTanue pacTBOPOB BEIIECTB HA AIEKTPUYECKYIO IPOBOAUMOCTb.

JIBM>KEHUE MOHOB B AJIEKTPUYECKOM I1OJIE.

IIpakTnyeckue padornl:

N3yyenue BIusSHUA yCI0BUHI NPOBEAECHUS XUMUYECKON PEAKLIUN HA €€ CKOPOCTb.

Peuienue sxcriepruMeHTalbHbIX 3a/1a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEM 1 OCHOBAHHUM KaK 3JIEKTPOJIATOBY

JlabGopaTopHblie ONBITHI:

Peakunu oOMeHa MeXIy pacTBOpaMH JIEKTPOIUTOB

Pacuernble 3axaum: BeruucieHus o TEpMOXMMHUYECKUM YPAaBHEHUSIM PEAKIUMI.

Pa3nen 2. Muorooopasue BemecTn.(384.)

Hemeramnsl. I'anorensl. [TosiokeHre B MEpUOAMYECKON CUCTEME XMMHYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. HaxoxkaeHue B mpupoje.
duznyuecKkue U XMMHUUYECKHE CBOWCTBa rajoreHoB. [lonydyeHue u npuMeHeHue rajoreHoB. Xiop. Pu3nueckue U XMMHUUYECKHE CBOMCTBa XJopa.
[Ipumenenue xmopa. XnopoBogopoa. dusuyeckue cBoiicTBa. [Tonmyuenue. ConsiHHasg KuciaoTa U €€ conu. KauecTBeHHas peakiiysi Ha XJIOPHU/T -UOHBI.
PacnosnaBanue x10pu10B, OpOMUIOB, HOIHUIOB.

Kucnopon u cepa. Ilonoxenne kuciopoga u cepel B [ICXD, ctpoenne umx atomoB. Cepa. Amnorponusi cepbl. Pu3nyeckue u
xuMuueckue cpoiictea. Haxoxnenue B npupope. [Ipumenenue cepol. CepoBonopoa. CepoBogopoaHasi KUCI0Ta U ee conr. KauecTBeHHast peaki ust
Ha cynbbua-uonbl. Oxcun cepsl (1V). @usznueckue n xumudeckue cBoiictBa. [Ipumenenue. CepHucrtas KuciaoTa u ee comu. KaduecTBenHast peaxius
Ha cyinbpuT-uoHbl. Okcupg cepbl (VI). Cepnas kuciora. XUMHYECKHE CBOICTBa pa30aBIE€HHONM U KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
KauecTBeHHass peakius Ha cynb(arT-nOHBL. XUMHUYECKUE pEaKIUH, JeKallue B OCHOBE IOJIYYEHHUS CEpHOW KHUCIOTHI B IMPOMBIIIEHHOCTH.
[IpumeHenue cepHON KMCIIOTHI.

Azot u pocdop. [Tonoxkenne azora u pochopa B [ICXID, cTpoenne nx atoMoB. A30T, GU3HUECKIE W XUMHUYECKAE CBOMCTBA, MOJy4YCHUE U
npuMmeHenue. Kpyrosopor a3ora B nmpupozae. AMMuak: ¢pu3ndeckre 1 XUMHUYECKUe CBOMCTBA, MolydeHue u npuMeHenrne. Coau aMMOHUSA. A30THas
KHCIOTa U ee cBoicTBa. OKHCIUTENbHbIE CBOWCTBA a30THOM KHUCIOTHI. [lomyueHue a30THOM KHUCIOTHI B J1a0OpaTOpUU. XMMHUYECKHE pEaKIiH,
JeKaIMEe B OCHOBE IOJNYYEHMS] A30THOW KHCIOTHl B IMPOMBINIIEHHOCTH. [IpuMeHeHne a3oTHOW KucinoTbl. ConmM a30THOW KHUCIOTBI M HUX
npUMeHeHue. A30THbIE Y100 peHus.

dochop. Annorponust pocdopa. Pusznueckne n xumudeckue cpoictBa (ochopa. Okcua dochopa (V). Oprodochopnas kucinora u ee
cosmu. ®ocdopHbie ynoOpeHus.

Vraepon u kpemuuid. [lonoxxenue yriepoaa u kpemuus B [ICX3, crpoeHue ux aTroMoB. Yriaepoa. AjutoTponus yriaepoja. Gusnyeckue u
XUMHUYECKHE CBOMCTBA yriepona. AncopOuus. YrapHblid ra3, CBOHCTBA M (PU3UOJOTHYECKOE JACHCTBHUE HA OpraHU3M. YTJICKUCIBIA ra3. YTOJIbHas
KucioTa u ee conu. KauectBeHHble peakiiuu Ha kapOoHaT-nuoHbl. KpyroBopot yriepoaa B npupozae. Oprannyeckie COeIMHEeHUs yriaepoa.

Kpemunii. Okcun kpemausi (4). KpemuueBas kucinora u ee comu. Cmexno. [lemenm. Metamnbl. [lonoxenne meramioB B IICXD
AN .MenneneeBa, CTpoeHHE UX aTOMOB. Metamnnueckas cBsi3b. PU3MYECKHE CBOWCTBA METAJUIOB. Psii akKTMBHOCTM METAJUIOB. XHUMHUYECKHE
cBoiictBa MeTaiuioB. OOmme crnocoObl nmonydyeHus MmetannoB. CruaBel MeTtasuioB. lllenounsie metamibl. [lonoxkeHne LIENTOYHBIX METANIOB B
IIEPUOJUYECKON CUCTEME, CTPOCHHE UX aToMOB. HaxoxneHune B nmpupozae. Marauii U Kaaplui, UX BaKHEHIIMe coeauHeHus. JKeCTKOCTh BOIBI U
CIOCOOBI €€ yCTpaHEHMUS.

Amomunnii. [TonoxxeHne amOMUHES B TEPHOJUIECKOIN cHCTeME, cTpoeHue ero aroma. Haxoxnenue B mpupojae. Ousndeckue 1 XUMHIECKIE
CBOMCTBa aMtOMUHUSA. AM(OTEPHOCTh OKCH/Ia U THIPOKCUAA AJIFOMUHUS.

Kenezo. Ilonoxenue xeneza B NMEPUOAMYECKON CHUCTEME, CTpOoeHHE ero aroma. HaxoxnaeHue B mpupopae. Ousnyeckue U XUMHYECKUE
CBOICTBA kene3a. BaxxHelmre coequHeHns xKeme3a: OKCHIbI, ruipokcuabl u conu xxenesa (I1) u xxenesa (II1). KauectBennsie p eakiiuu Ha HOHBI.

JdemoHcTpanum:

dusnueckne CBOKWCTBA raJOreHoB.

[Tosmyuenue XJ10poBOAOPOIa U PACTBOPEHUE €TI0 B BOJIE.

AnnotponHbie MoauduKanuu cepbl. O06pa3ubl NPUPOAHBIX CYIbQHUI0B U Cyab(aToB. [lomyueHne ammuaka u €ero pacCTBOpEHUE B BOJIE.
O3zHakoMmIIeHHe ¢ 00pa3liamMy MPUPOJHBIX HUTPATOB, (hocdaToB

Mozenu KpucTalIMYecKUX pemeéToK aaMasa U rpaguTa. 3HaKOMCTBO € 00pa3iiaMu MPUPOIHBIX KapOOHATOB U CUIIMKATOB

3HAKOMCTBO € 00pa3liaMH Ba)KHEHIINX COCTUHEHUI HATpHs, Kajaus, NPUPOJHBIX COEIMHEHUN KajblMs, pylaMu jkeie3a, COeTUHEHUSIMU
aJTIOMUHHUS. B3auMozeiicTBre NIeI0YHBIX, IIETOYHO3EMENBHBIX METAJNIOB U aJTFOMUHHUS ¢ BOAOW. CKUTaHue kKere3a B KUCIOPO/IE U XJIOpe.

IIpakTnuyeckue padoTsbl:

[Tonmy4yenue consiHOM KUCIOTHI U U3y4YeHHE €€ CBOWCTB. Penienne skcnepuMenTanbHbIX 3a1a4 1o Teme «Kucnopon u cepa» [lonyuenune

aMMHaKa ¥ U3y4EHUE €ro CBOUCTB.

[Tonyuenue okcuna yrnepoaa (IV) u usyuenue ero cBoiicts. PacnoznaBanue kapOOHaTOB.

Pemenue sxcriepuMeHTaIbHBIX 33/1a4 10 TeMe « MeTaibl 1 uX coelMHeHus». JlabopaTopHble ONBITHI:

BriTecHenue ranoreHamMu Ipyr Ipyra U3 pacTBOPOB UX coenuHeHui. KadecTBeHHBIE peakiuu cynb(u-, CyabGuT- U Cyib(aT- HOHOB B

pactBope. O3HaKoMJIeHHE ¢ 00pa3LiaMu Cepbl U €€ MPUPOAHBIMU COETUHEHUAMU. B3aumoseiicTBue coneil aMMOHMS CO IIET0YaMHu.

KadectBennsbie peakiiuu Ha KapOOHAT- M CHJIMKAT- HOHBI. KauecTBeHHas peakuus Ha yTIIeKUCIIbIN ras3.



Nzyuenune oOpa3noB MeTannoB. B3anmopeiictBre MeTaaoB ¢ pactBopamu cojieil. O3HaKOMJIEHHE CO CBOMCTBAMHU U MTPEBPAIICHUSIMHU
KapOoHATOB U ruapokapooHaToB. [lonydyenne rugpokcuaa aTlOMUHNS U B3aUMO/ICH CTBHE €ro C KHCIOTaMU U Inenoyamu. KauecTBeHHbIe peakiuu
Ha nonsl Fe?* u Fe** Pacuernble 3a1a4n:

Bbluncnenus mo XMMHUYECKHM YpPaBHEHHMSIM Macchl, 00bEMa WM KOJMYECTBA BEIIECTBAa OJHOTO M3 MPOAYKTOB pPEaKIHUU IO Macce
HCXOJTHOTO BEIIECTBA, 00BEMY MIIM KOJUYECTBY BEIIECTBA, COJCPIKAIICTO ONPEACIEHHYIO IO TPUMECCH.

Pasnen 3. Kparkuii 0630p BaxkHeilllIMX OpraHuvdecKux BemecTn.(74.)

[Ipenmer opranuueckoil xumuu. Heopranuueckue um opraHMuecKHe COEIMHEHHUS. YTJIEpoja - OCHOBA XKM3HM Ha 3emue. OcobeHHOCTH
CTPOEHUS aTOMa yriepoAa B OpraHUYECKUX COEIUHCHUSX.

VYrunesogopoasl. IlpenensHsle yrieBogopoasl. MeraH, 3TaH, NpoONaH - MPOCTEHININME MPEACTABUTENN NPEACNIBHBIX YIIeBOIOPOIO0B.
CtpykTypHBbIE (GOPMYJIIBI YIIEBOJOPOIOB. ['oMoIOrnueckuil psii npeaenbHbIX yrieBogopoaoB. ['omonoru. @usnueckue 1 XMuMUYECKHE CBONCTBA
IIpeeNIbHBIX YIIIEBOAOPOAOB. Peakninu ropenus u 3amemenns. HaxoxneHue B mpupojie np e1esIbHbIX yIiieBogopoaoB. [IpuMenenne Mmerana.

HenpenenbHble yriaeBomoponbl. DTUICHOBBIM psJl HENPENENbHBIX YIJIEBOAOPOAOB. OTHJIEH. PU3NUECKME U XHMHUYECKHE CBONCTBA
ATHJICHA.

AUETUICHOBBIN psii HEMPEAEIbHBIX YIIeBOA0poa0B. AneTriieH. CBolcTBa aneTuiieHa. [IpumeHnenue amerusiieHa.

[IpouzBoansie yriaeBoaoponoB. KpaTkuii 0030p OpraHMYecKHMX COEIMHEHUN: OJHOATOMHBIE CIUPTHI, KApOOHOBBIE KHUCIOTHI, CIOXKHBIC
3(UPBI, KU PBI, YTIEBOIBI, AMUHOKUCIIOTHI, Oenku. Ponb GeskoB B opraHusme.

[TondATHE O BBICOKOMOJEKYJAPHBIX BemecTBaXx. CTpyKTypa TIOJIMMEPOB: MOHOMEp, IOJIMMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb
noymMepusanuu. [IoaudTHIIeH, TONNUITPONUIIEH, MOIUBUHUAIXIOPH.

JleMOHCTpanuu:

Mogenu MoJeKyJl OpraHM4ecKuX coeMHeHui. ['opeHne yrieBo1opoaos U oOHapyXeHHe NPOoAYyKTOB UX ropeHus. KauecTBenHas peakuus
Ha TwiIeH. [lonydyenue >TuiieHa.

PactBOpenue striioBOro cnupra B Boze. PactBopeHue rimnepuHa B BOze.

ITomyyenue u cBOMCTBA YKCYCHOM KHMCJIOTHL. VcciienoBaHue CBOMCTB )KUPOB: paCTBOPUMOCTD B BOJI€ U OPraHUYECKUX PACTBOPUTEIAX.

KadecTBeHHBIE peaKUU Ha TIIIOKO3Y U KpaxMall.

O3HakoMIIeHHE ¢ 00pa3liaMy U31eNIUi U3 MOIUATUIICHA, TTOJIMIIPOIINIIEHA, TOJMBUHUIXJIOPHIA.

[TpakTueckue paboThl CrPYIIIUPOBAHBI B OJIOKM — XUMUYECKHE IPAKTUKYMbI, KOTOPBIE CIy’aT HE TOJBKO CPEICTBOM 3aKpEIJICHUS
YMEHHH 1 HaBBIKOB, HO TAK)K€ U CPEJCTBOM KOHTPOJIA 3a KAu€CTBOM MX C(OPMUPOBAHHOCTH.

TEMATHUYECKOE IINTAHUPOBAHHUE
C onpeodenenuem 0CHOBHBIX 6UO08 YUeOHOU 0eameIbHOCIU

8knacc
Pa3zgenasnl KoaunuecTtBo KoanuectrBo KoanuyecTBo | XapakTepucTHKA OCHOBHBIX BHI0B J1€ATEJIbHOCTH
n/n NMporpaMmabl JacoB KOHTPOJIbHBIX | IPAKTHYECK
padot HX padboT
OCHOBHBIE TOHATHS 54 3 6 PazimmuaTte npenMersl HM3y4EHHsT €CTECTBEHHBIX Hayk,
XUMUH (YpOBEHb MOHATHS «aTOM», «MOJIEKYJa», «XUMHUYECKUU DIIEMEHT)», «HUOHY,
aTOMHO — «YacTULay, «HHACKC», «KOIDPHUIMEHT», «CXeMa XUMHUYECKON
MOJIEKYJISIPHBIX peaKkIuu», «ypaBHEHHE XHUMHYECKOH peakuum». Habmomath
MIPEICTaBIICHMH ) CBOMCTBA BEIIECTB U UX U3MEHEHUS B XOJI€ XHUMHUUYECKHUX pEaKIluid,

¢u3nyeckne W XUMHUYECKHE MPEBpPaLeHHUs] HU3Y4aeMbIX BEIIECTB.
Y4uThCs NPOBOINUTH XUMHUYECKHH OJKcrepuMeHT. MccienoBath
cBOWicTBa H3y4yaeMbIX BemiecTB. CoOirofaTh MpaBHiia TEXHUKH
OesonacHoctu. OmnpenensaTs MNpPU3HAKKM XMUMHUYECKHX PEaKIuil,
OTHOCHUTEIBHYK0 AaTOMHYKO MacCy M BaJICHTHOCTb DJIEMEHTOB,
COCTaB MPOCTEHIINX COEIMHEHUN MO MX XUMHYECKUM (popMyram.
@duxcupoBaTh B TeTpaau HaOMIOJaeMble MPU3HAKH XUMHUYECKHX
peaKuil.

[Teprnonnueckuit 3aK0H
Y [IEPUOANYECKAS
CUCTEMA XUMHUYECKUX
anemenToB J[.W.
Menpeneesa.
Crtpoenne atoma

KnaccudunupoBaTh H3ydyeHHbIE XUMHUYECKHE 3JEMEHTHI U
ux coenquHeHus. CpaBHUTHh CBOMCTBA BEIIECTB, IPUHAMIEKALIIMX K
pa3HbIM  KJlaccaM, XHMMHYECKHE JJIEMEHTbl pa3HbIX TpYIIII.
YcranaBnmBath BHYTpU- u MEXIIPEIMETHBIC CBS3H.
®opmynupoBath nepuonuueckuid 3akoH JI.M. MenneneeBa u
pacKkpelBaTb ~ €ro  CMBICI. ~ XapakKTepus3oBaTb  CTPYKTYpY
nepuoanyeckoi tabmuupl. Pasznuyate nepuonsl, A- u b- rpynmsl
OObsAcHAT,  (GU3MYECKUII ~ CMBICT  TOPSAAKOBOTO  HOMEpa
XUMHYECKOr0 3JIEMEHTa, HOMEPOB IPyMNIbl U MEPHOJa, K KOTOPbIM
WIEMEHT IPUHAUICKAT B  nepuoaudeckor cucreme J[.H.
MenneneeBa; 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB 3JIEMEHTOB B
mpenesnax Malblx nepuogoB  u A-rpyni.  PopMynaMpoBaTh
ONpeJeNICHUs] TOHSITUM «XUMHUYECKHI JJIEMEHT», «IOPSIIKOBBIN
HOMEDP», «MACCOBOE YHUCIIO», «U30TOIbI», KOTHOCUTEIIbHASI aTOMHAas
Macca», <OIEKTpPOHHas O00O0NOYKa», «IJICKTPOHHBIA  CIO».
OnpenessaTs 4nUCIO NPOTOHOB, HEUTPOHOB, IEKTPOHOB Y aTOMOB
XMMHMUYECKHUX JJIEMEHTOB, HCIOJb3Ysl NEPUOAUUYECKYI0 TaOuuIy.
CocTaBisATh CXE€MBI CTPOEHHsS aTOMOB IepBbIX 20 31€MEHTOB
MEPUOANYECKON CHCTEMBI AJIEMEHTOB. JlenaTb yMO3aKIOUEHHE O
XapakTepe H3MEHEHMs] CBOMCTB XHMHUYECKHMX DJIEMEHTOB C
YBEIMYECHHUEM 3apsAl0B aTOMHBIX saep. MccimenoBaTh CBOMCTBA
u3ydyaeMblx BemiecTB. HalOmonaTe Qusnueckue M XUMHUYECKHE
IPEBPAIIEHNs] HM3y4aeMbIX BemecTB. ONHUCBHIBATH XUMHUYECKHE
peakuuu, HabOIoJaeMble B XOJl€ JKCIIEpUMEHTa. Y4YacTBOBaTh B
COBMECTHOM O0CYX/I€HUH PE3YyJIbTaTOB OMBITOB.

CtpoeHue BelecTna.
XHUMHAYECKas CBA3b.

dopMyMpoBaTh ONPEACICHUS TOHSATUH «KOBAJICHTHAS
HETOJISIpHAST CBSI3bY, «KOBAJICHTHAs TIIOJISIPHASI CBS3bY, «HMOHHAS
CBA3b», «CTEMEHb OKUCICHUA», <«DIIEKTPOOTPULIATEILHOCTHY.
OrnpeneniaTb TUI XUMUYECKON CBSI3M B COCIMHEHUAX HA OCHOBAHUU
XUMHUYECKOM  ¢opmynbel.  OnpenensiTb  CTENIEHb  OKUCJICHHS




3JIEeMEHTOB B coequHeHusx. CocTaBisaTh (HOpPMYJbl BEIIECTB I10
CTCIICHU OKHUCACHHsS 3iieMeHTOB. COCTaBIsTh CPaBHUTEIbHBIC H
00001121011 e TAOIHIEI, CXEMBI.

Hroro: 68 5 6
TEMATUYECKOE IINTAHUPOBAHUE
C onpeodenenuem 0CHOBHBIX 6U008 YUeOHOUl 0eameIbHOCHU.
9kJ1ace
Conepxanue KomnuectBo YuuBepcanbHble yueOHble nericteus (YY),
Howmep (pa3znesnsl, TEMBI) 4acoB npoekTsl, UKT-koMIeTeHIIMM, MEKIIPEIMETHBIE TOHATHS
Ypoka
Paznea 1. MHuoroo0pa3sue XuMHYECKHX 15
peakin i

1. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 I VYVY] Knaccuduunpoatsb
peaKIuu. peakuuu. [IpuBOaUTE MpUMEPHI PEAKLINNA KaKI0Tr0 THUIIA.

2. Peakiiuy pa3HbIX TUIIOB (COEIMHEHNUS, 1 Pacrio3HaBaTh OKMCIMTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY.
pa3NoKeHHs, 3aMeleHUs] 1 0OMeHa) ¢ OrnpenensaTe OKACIUTEb, BOCCTAHOBUTENb, IPOLECC OKUCIEHUS,
TOUYKH 3PEHUS OKUCIEHUS U BOCCTaHOBJICHHUSI.

BOCCTaHOBJICHMSI. HabGmonate 1 onuchiBaTh XMMHMUYECKHE PEAKIMU C IOMOILBIO

3. TennoBoili 3 et xumMmuyeckux peaxmuii. | 1 €CTECTBEHHOIO SI3bIKa U SI3bIKa XUMUH.

DK30- M SHIOTEPMHUY ECKUE PEAKIIH. HccnenoBarh yciaoBus, BIUSIOLIME

4. CKOpOCTh XUMHUUYECKUX PEaKIIUM. 1 Ha CKOPOCTh XMMHYECKOW PEaKInu.

I[TepBoHAaYaIbHBIE IIPEACTABICHHUS O OnuceIBaTh yCIIOBUS, BIUSAIONINE HA CKOPOCTh XUMHUECKOW pEaKIINH.
KaTajause.

5. IpakTu4eckas padora 1. UTH 1 K VYV IlpoBoauth rpynmnoBbie HaOIIOAEHNS BO BpEMs IIPOBEIEHUS
W3ydenue BIMAHUA yCIOBUH NPOBENCHUS JIEMOHCTPALIMOHHBIX OMBITOB. YYaCTBOBaTh B COBMECTHOM OOCYXJIEHUU
XUMHUYECKON peaklnu Ha €€ CKOPOCTb. pe3yJIbTaTOB OIBITOB.

6. OO6paTtiMble 1 HEOOPAaTUMbIE PEAKIIHH. 1
TToHATHE O XHMHYECKOM PABHOBECHH. [T YV CocraBaarh TEpMOXUMHYECKHE YPAaBHEHUS peaKIUi. BhIYuCIsITh

TeII0BOM A PeKT peakiuu 10 €€ TEPMOXMMHYECKOMY YPaBHEHHUIO.

7. Cy1HocTh nporecca 3JeKTpoauTuueckon | 1 MYV O6obmaTts 3HaHus 0 pactBopax. [I[poBoauTs HaOMOACHUS 32
JUCCOLMAIUN. MOBEJIEHNEM BEIIECTB B paCTBOPaX, 32 XUMUUYECKUMH PEAKIIUIMU,

8. Juccounanus KUCI0T, OCHOBAHUM U 1 MPOTEKAIOIIAMH B PACTBOPAX.

COJIEH. @opMyIHpOBaATh ONMPENEICHUS TOHATUH «AJIEKTPOIIUTY, «HEIIIEKTPOJIUTY,

9. CnaOble U CHJIBHBIE AJIEKTPOJIUTHI. 1 «QICKTPOJIMTUYECKAS TN CCOLUALIHAY.

CreneHp TUCCOLMALIAH. KonkpeTtn3upoBath NoHsATHE «HOH». O0001IIaTh MOHATHS «KaTHOHY,

10. Peakiiuu noHHOro oOMEHa M yCIIOBHS 1 «aHHOH).
ux nporekanus. J.O.Nel UTH II VY] HccnenoBats CBOWCTBA PACTBOPOB IJIEKTPOIUTOB.

11. XUMHUUYECKUE CBONMCTBA OCHOBHBIX 1 OnuceBaTh CBOICTBa BCHICCTB B XOAC JACMOHCTPAIIMOHHOTO H
knaccoB BemecTB ceere TOJ] u OBP. 1abOPaTOPHOrO IKCIEPHMEHTA.

12. XUMHUYECKHE CBOMCTBA OCHOBHBIX 1
xiaccoB Bemects ceere TDJ] u OBP. P VYV CoOmonate npaBuiia TEXHUKU O€30MaCHOCTH.

13. IIpakTnueckas padora2. UTH 1
PeleHne SKCIePUMEHTANBHBIX 33734 110 IT VY] Xapaktepu3oBaTb yCIOBUs TE€UEHHUsI PEAKLUW B pacTBOpax
Teme «CBOICTBa BEILECTB KaK SJICKTPOIMTOB 10 KOHIA.

AJIEKTPOIUTOBY. Omnpenenats BO3MOKHOCTh MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa.

14. I'uppomus  coseit. O6oOmIeHNE U 1
CHCTeMATH3aIHs 3HAHUI 10 TeMe K VYV IlpoBoauTh rpynnoBbie HAOMIOIEHUS BO BpeMsi MPOBEICHUS
«MHoroo0pa3zue XUMHUYECKUX PeaKLuii» JIEMOHCTPALMOHHBIX U J1a00paTOpHBIX ONbITOB. OOCYk1aTh B rpynmax

15. KourposabHas padora 1 110 temam 1 PE3YJIbTATBI OLBITOB.

«MHoOroobpasue XMMHYECKHUX peaKIuii».
[T YY OOBACHSITH CYIIHOCTh PEaKI[Uii HOHHOT'O OOMEHa.
Pacrio3naBaTh peakiuyu MOHHOTO
obmena. CocTaBisiTh MOHHbIE YPAaBHEHUS PEAKIIHM.
CocraBnsaTh COKpalIEHHbIC HOHHBIE YPAaBHEHUS PEaKIIMi
Pa3znen 2. MHoroodpa3zue BelecTB 43

16. ITonoxenue ramorenos B [ICXO u 1 VY] OObsicHATh 3aKOHOMEPHOCTU H3MEHEHMs CBOICTB HEMETAJIJIOB
cTpoeHue ux aroMoB. CBOIiCTBa, B IlepUoJax U A-rpymnmnax.

NOJyYeHHE U TPUMEHEHUE TAJIOTEHOB. XapakTepu3oBaTh TajJOreéHbl Ha OCHOBE MX IOJOXEHMS B
J.LO.Ne2 UTH MEPUONYECKON CHUCTEME JI. . MenneneeBa u

17. Xnop. CBolicTBa ¥ MPUMEHEHHUE XJI0pa 1 0COOEHHOCTEH CTPOCHHS UX aTOMOB.

18. XII0pOBOAOPO: NTOTYyYEHUE U CBOMCTBA. 1

19. CossHas KHCJIOTa U €8 COJIH. 1 [T YV OOBsACHITh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB rajloreHOB I10

20. HpaKanec]ca;] pa60Ta 3. UTH 1 IEPpUOaY U B A-rpynnax. OnuceIBaTh CBOMCTBA BEILIECTB B XOJE

[TonyueHnue COMSIHOM KUCIIOTHI U U3yYEHUE
€€ CBOIICTB.

JIEMOHCTPAIIMOHHOTO M JTa00PaTOPHOT O SKCIIEPUMEHTA.
P YVY]I CobmtonaTh TeXHUKY O€30IMacHOCTH.

II VY] Pacno3HaBaTh ONBITHBIM IIYTEM COJISIHYIO KHUCIIOTY U €€ COJIH,




OpOMUIBI, UOIUIBL.

JI YY1 Hcnonb3oBaTh NpUOOPETEHHBIC 3HAHUS M YMEHUS B
MPAKTUYECKON AEATEIIbHOCTH U TOBCEIHEBHOM KU3HU C LIEIbIO
6e3011acHOro 0OpalleHusl ¢ BELIeCTBAMU M MaTepuajlaMu U
SKOJIOTUYECKH T'PAMOTHOI'O MOBEIECHUS B OKPYXKAIOUIEH cpene.

I VY] Bpruucisats MacCOBYIO JA0JIIO PaCTBOPEHHOIO BELIECTBA B
pacTBope.

21. [Tonoxkenue kuciopona M cepsl B
[ICXD, cTpoeHune ux aToMOB. AJIIOTPOIHUS [N VYVY XapakrepuzoBaTh 31emMeHTbl VIA-rpynnsl (MOATrpyIIibI
Cephl. KHCJI0pO/ia) Ha OCHOBE MX MOJIOKEHHUS B leproanyeckoii cucreme /1. 1.
22. CBoiicTBa ¥ IPUMEHEHHE CEPHI. MenpeneeBa 1 0COOCHHOCTEH CTpOoeHHS X aTOMOB. OOBICHSIThH
JI.LO.Ne3 UTH 3aKOHOMEPHOCTH U3MEHEHHsI CBOWMCTB 31eMeHTOB VIA- rpynmsl o
23. CepoBonopon. Cynbduisl. nepuony U B A-rpynmnax. XapakTepu3oBaTh aJUIOTPOINHIO KUCIOPOJa U
24, Oxcun cepLI(IV). CepHI/ICTaH KHUCIIOTA U CCephl KaK OAHY M3 IPUYHH MHOFOO6paBI/I}I BEILIECTB.
e€ conu.
25. Oxcup cepoi(VI). CepHast kucnora u €é I[I VV]JI OnuceiBath cBOMCTBA B XOA€ JEMOHCTPALlMOHHOIO M
comn. J1.O.Ne4 UTB 71a00paTOPHOTO SKCIIEPHUMEHTA.
26. OxucnuTenpHble CBOMCTBA
KOHI[CHTPHPOBAHHOI CEPHOH KHCIOTHI PVYV] CoGmtonath TexHUKY Oe3onacHocTH. OKa3bIBaTh MEPBYIO
IIOMOIIb OTPABJICHUSAX, OYKOTaxX CBSI3aHHBIX C pEAKTUBAMU U
217. IIpakTnyeckas padora 4. UTh Pemenue 11a00PaTOPHBIM 000PYIOBAHHEM.
DKCIEPUMEHTAIBHBIX 3aJa4 IO TeMe
«Kucaopon u cepay. [I VYV Onpenenste npuHAAIEKHOCTb BEIIECTB K ONPEAECIEHHOMY
28. Pelenne pacuéTHBIX 3a1a4 KJ1accy coezmHeHHﬁ.uConocIaBnﬂTb CBO¥CTBa pa30aBIIEHHOI U
KOHIICHTPHPOBAHHOM CEpHON KHUCIIOTBHI.
3anuchiBaTh YpaBHEHUS
HMOHHOM BH/JIE C yKa3aHUEM Mepexoa 3JeKTPOHOB.
Pacrio3HaBaTh OMBITHBIM ITYTEM PACTBOPBI KUCIIOT, CYJb(UIbI,
CyJb(PUTHI, CyTb(ATHI
JI YV]| Ucnonbs3oBaTh NpuoOpeTEHHbIE 3HAHUS U YMEHUSI B
MIPAKTUYECKOH JESTENbHOCTU U ITOBCEIHEBHOM KU3HHU C LEIbIO
6e3o1acHOro oopalieHus ¢
BEIIIECTBAMU U MAaTEpHAJIaMU U 3KOJOTMYECKH I'PAMOTHOIO [TOBE/ICHHUS B
OKpYyXarollen cpee.
ITYVY]Jl BbUUCIATH 10 XUMHUUYECKUM YPaBHEHHUSIM Maccy, 00bEM H
KOJIMYECTBO BEI[ECTBA OJHOI'0 U3 MPOAYKTOB PEAKIMU MO Macce
HCXO/HOTO BEIIEeCTBA, 00BEMY WM KOJIMYECTBY BEIlEeCTBa,
COJZIEPIKAILEr0 ONPEACIEHHYIO OO0 IPUMECEH.
['0TOBUTH KOMIIBIOTEPHBIE TPE3EHTALIMU IO TEME
29. [Tonoxenue azora u dpocdopa B [ICXI, I VY] XapakrepuzoBaTb 3j1eMEeHTbl VA-TpyIbl (MOATPYIIBl a30Ta)
CTPOEHHE UX aTOMOB. A30T: CBOICTBA U Ha OCHOBE HMX IIOJIOKEHUS B NEPUOJUYECKOH  CHUCTEME u
MIPUMEHECHHE. 0ocoOeHHOCTel cTpoeHHs uX aTOMOB. OOBSICHATH 3aKOHOMEPHOCTH
30. Ammuak. OU3ndeckue U XUMHYECKHE U3MEHEHUS CBOMCTB IEMEHTOB VA-rpynmbl. XapakTepu3oBaTh
coiicTBa. [loslyuenue u npumMeHeHue. amorponuio pocdopa Kak OAHY U3 IPUINH MHOT000pa3us BELIECTB.
31. IIpakTuyeckass padoraS. UTH OnuceiBaTh  CBOMCTBA BELIECTB B XOJA€ JEMOHCTPALMOHHOIO WU
[Tonmyuenne aMMuaka U U3y4eHUE €ro 1a00paTOPHOrO IKCIIEPUMEHTA
CBOMCTB.
32. Conu ammonus. J1.O.Ne5 UTE P VY] Cobmonats TexHuKy 0e3onacHoctu. Oka3pBaTh  MEPBYIO
IIOMOILb IIPU OTPABJIEHUSAX, 0’)KOT'aX U TpaBMax, CBA3aHHBIX C PEAKTUBAMMU
33. Aszornas xkucinora. Crpoenue. CBoiicTBa 1 1a00PaTOPHBIM 000PYIOBaHUEM.
pa30aBIIEHHON a30THOW KM CIIOTHI.
34. CBO¥CTBA KOHIIGHTPHPOBAHHOM KHCIIOTHI. [T VY] VYcranaBiuBaTh NPUHAIIEKHOCTD BEILIECTB K ONPEAEIEHHOMY
35. Coym a30THOM KHCIOTHI. A30THBIE KJIacCy COCMHCHHUH.
YOO peHHsL. ComnocraBisiTh cBONHCTBA pa30aBIE€HHON U KOHIIEHTPHUPOBAHHON a30THON
36. dochop. Amnorponust hochopa. KACJTOTBL. 5
CaoiicTea pochopa. CocraBiATh ypaBHEHHS CTYNIEHYATON IMCCOLMALIMY HA TIPUMEPE
(hochopHOI KUCITOTHI.
37. Oxcnn dochopa(V). PochopHas Kuciota 3anuchIBaTh YpaBHEHUS PEAKIMI B MOHHOM BUJIE C YKa3aHHEM IIepexoia
u eé comu. DochopHble Y100 peHH . 9JICKTPOHOB.
II VY1 Pacno3HaBaTh ONBITHBIM YTEM aMMHUAK, pAaCTBOPBI KHCIIOT,
HUTpaT- U hochaT-uOHBI, HOH AMMOHHSL.
JI YV]I HWcnonbs3oBaTh NpuoOpeTEHHBIC 3HAHUS U YMEHUS B
MPAKTUUECKOMN JIESITENIbHOCTH U OBCEIHEBHOMN XKHU3HHU C IENBIO
6e30macHOro oOpaIleHHs ¢ BEIeCTBAMU M MaTepuaIaMu U SKOJIOTHIECKU
IPaMOTHOTO TOBEJICHHS B OKpY’Karolel cpene.
[T YVY] BpuncisTe MacCOBYIO AOJIIO PACTBOPEHHOTO BEUIECTBA B
pactBope. [Tonb3oBaTbcs uHpopManyeit U3 APYrux UCTOYHUKOB IS
MOJITOTOBKHU KPATKUX COOOIICHUH.
['0TOBUTH KOMIIBIOTEPHBIE TPE3EHTALIUU IO TEME
38. [Tonoxkenue yriepoaga U KpeMHHs B [1 VY]] Xapakrepu3zoBaTb 3J1€MEHTbI
[1CXD, cTpoenue nux aToMoB. AJIOTPONHS IVA-rpynns! (HoArpymnisl yriepoaa) OCHOBE UX IOJOKEHUS B
yriaeposa. MEPUOJNYECKOM CUCTEME B OCOOEHHOCTEH CTPOEHUS MX aTOMOB.
39. XuMH4ecKre CBONCTBA yriepoa. OOBACHAT,  3aKOHOMEPHOCTH

AncopOrusi.

HEHUs1 CBOWMCTB 3ieMeHTOB I[VA-rpynmel. XapakTepu3oBaTb




40. VYrapublii ra3, cCBOMCTBa, 1 AJJIOTPOIHUIO yIiepoAa KakK OAHY M3 MPUYUH MHOTr000pasus BEIECTB.
bu3noIornyecKoe AEMCTBHE Ha OPraHU3M. OnuceiBaTh  CBOWCTBA BEUIECTB
41. VYrnekucnelid ra3. YrompHas kuciora u | 1 XO/1€ JIEMOHCTPALIMOHHOTO U J1abOopaTOPHOIO FKCIIEPUMEHTA.
eé comu. Kpyrosopor yriepozaa B
pUpoe. PVYV] CobmtonaTh TEXHUKY 0€30MaCHOCTH.
JLLO.Ne6-8 UTH
42. IIpakTuueckas padora 6. UTH 1 I VY ComnocraBisiTb CBOHCTB OKCUOB yriepoJa U KPEMHUS,
[Tonyuenue oxcuaa yriepopa(lV) u OOBACHATH IPUUMHY UX Pa3IHUuSs.
M3y4YEHUE €ro cBOMCTB. Pacro3naBanue VYcranaBnuBaTh NPUHAIIECKHOCTh
KapOOHATOB. BEILIECTB K ONPEIETEHHOMY KJIACCy COeMHEHUM. [loKa3pIBaTh KU CIOTHBIN
43. Kpemnuii u ero coenunenus. CTekno. 1 XapakTep BBICIINX OKCUAOB yriepojia U KPEMHUS. 3aUChIBaTh
IlemenT. YpaBHEHHMS peakiuil B MOHHOM BH/JIE€ C YKa3aHUEM Iepexoaa
AMeKTpOHOB. OCYIIECTBIATH B3aMMOIPEB PAIIICHHS KapOOHATOB U
44, O06o01enue u cucremMaTH3aus 3Hanui mo | 1 THPOKapOOHATOB.
TEME «HeMeTaHJIBI». PGH_IGHI/IG pacueTHBIX P ACITIO3HABATh OIIBITHBIM HYTeM yFHeKPICJIBIfI ras, Kap6OHaT-I/IOHBI.
3aj1ad4.
45. KouTtposbuas pa6oTa 2 1o Teme 1 JI YY1 Hcnosb3oBaTh MpHOOPETEHHBIC 3HAHUS U YMECHHUSI B
«HemeTamsy. MPAKTUYECKOMN eI TeIbHOCTU U TOBCEIHEBHOM KH3HU C 1IEJIbI0
Oe3omacHOro oopaleHus ¢ BEMIeCTBAMU U MaTepUaIaMH U KO-
JIOTUYECKH TPAaMOTHOTO IMOBEICHHS B OKPYKaIOIIEH cpejie.
[T YV ]I Beruucnsars Mo XMuMUYE€CKUM YPaBHEHUSIM MaccCy, 00bEM WM
KOJIMYECTBO  OJHOTO M3 IPOAYKTOB PEAKIUHU I10 MACCE UCXOIHOIO
BeIEeCTBA, 00BEMY MJIM KOJIMYECTBY BEIIECTBA, COAEPIKAIIETO
ONPENENEHHYI0 IO NPUMECEH.
46. ITonoxenune meramnos B [ICXD 1 II VY1 Xapaktepu3oBaTb METAJUIbI HA OCHOBE UX IOJIOXKEHUS B
Metannudeckas cBsizb. Ousznueckue MEPUOINYECKON CUCTEME U OCOOEHHOCTEN CTPOCHHUS
cBoiicTBa MeTasuioB. CriaBel METAJLIOB. UX aTOMOB.
JL.LO.NeO U'Th OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOKWCTB METAILJIOB 11O TTEPUOIY
47. HaxoxaeHnue MeTajuioB B IpUpoje U 1 U B A-rpynmnax.
o01me crnocoObl UX MOTy4eHHUS. HccenenoBath CBOMCTBA M3y4aeMbIX BEILIECTB.
48. XUMHUYECKHE CBOMCTBA METAJLIIOB. Psin 1
aktuBHOocTH MeTtauioB. JI.O.Nel0 UTh
49. IIenounsie MeTamisl. HaxoxaeHue B 1 [T YVY] OObICHATH 3aBUCUMOCTb CBOMCTB METAJNIOB OT BHJA
npupoze. CBoiicTBa. XUMHYECKOM CBS3M MEXKIY MX aTOMaMMU.
50. OKCHUIBI ¥ TUAPOKCHUIBI IETOUHBIX 1 HabnronaTe ¥ OnuchIBaTh XMMHUYECKHE PEAKIIMH C MTOMOIIBIO
MeTasuioB. [IpumMeHenne menouHbIx €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMHH.
METAJIOB. Habumo1aTh caMOCTOATEIBHO OMBITHI.
ol. [[lenouno-3emenbHble MeTauibl. Kanpiuit | 1 OnuceIBaTh BEIIECTBAa HA OCHOBE HAOJIOIEHUH 32 UX IIPEBPAILCHUSIMH.
u ero coenuHeHus. JKECTKOCTh BOJIBI . CpaBHMBATh OTHOIIEHUE U3y4YaeMbIX META/UIOB U OKCHUJOB METAJIOB K
52. Amomunnii. Haxoxaenue B mpupoJe. 1 BOJIC.
CBoiicTBa, MPUMEHECHHUE. CpaBHHMBATh OTHONICHHE THAPOKCHJIOB HATPUS, KAJBIUS U AJTFOMUHHUS K
53. AMQOTEpHOCTh OKCHJIA U THAPOKCHIA 1 pacTBOpaM KHMCIIOT M LIET0YEH.
amomuaus. JLO.Nel11 UTB Pacrio3HaBaTh ONBITHBIM MYTEM THUIPOKCHUII-MOHBI, MOHBI Fe2+ u Fe3+.
54. Kenezo. HaxoxaeHue B mpupose. 1
CROICTBA Kele3a. P VYV CoOmonate TeXHUKY 0€30MacHOr0 OOPAIIEHUs C XUMUYECKON
55. Coenunenus xenesa. JLONel2 UTH 1 T0CY 10/ U TaAOOPAaTOPHBIM 000PY1OBAHHEM
56. IIpakTnuyeckas padora7. UThH 1
PelueHe SKCIePUMEHTaIbHBIX 334 I10 [T YV] OcyiectBiasTh peakuu, NOATBEPKIAIOIINE T€HETUYECKYIO
TeMe «MeTammbl ¥ WX COEIMHEHU. CBSI3b MEX]ly HEOPraHUYECKUMH COEANHEHUSIMH.
57. OG60obIIEH e U CHCTeMAaTH3aIis 3HAHMI Mo | 1 3anuceiBaTh YpaBHEHUS PEaKLUii B MOHHOM BHUJI€ C YKa3aHHUEM Iepexo/ia
Teme «MeTtauibh». Pelienue pacueTHbIx SJICKTPOHOB.
3a71a4 O06001maTh 3HAHUA U A€JaTh BBIBOJBI O 3aKOHOMEPHOCTSIX H3MEHEHUN
58, KoHTpoIbHast pa6oTa 3 1o Teme 1 CBOMCTB METaJJIOB B NEPUOAAX U A-TpyIIax MepuoaNIECKON CUCTEMBI.
«Meranmbi».
P YV ]I IIporHo3upoBaTh CBOCTBA HEM3YUEHHBIX 3JIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE 3HAHUM O MEPHUOJINYECKOM 3aKOHE.
JI YV]| Ucnonb3oBaTh NpuoOpeTEHHbIE 3HAHUS U YMEHUSI B
MPAKTAYECKON e TEIILHOCTH U MTOBCEIHEBHON KU3HU C 1IEJIbIO
Oe3omacHOro oopamieHust ¢ BEIIECTBAMH U MaTepuaiaMH U YKOJIOTUYECKU
rPaMOTHOr'O IOBEACHUS B OKpY XKalollel cpee.
I[1 VY]] Beruucasarh mo XMMUYECKUM YPaBHEHUSIM Maccy, 00BbEM HIIN
KOJIMYECTBO OJTHOTO U3 MPOYKTOB PEAKIIMU IO MACCE UCXOIHOTO
BEIIeCTBa, 00HEMY UM KOJMYECTBY BEIIECTBA, COIEPKAIIIETO
ONpeneN€EHHYI0 A0JIt0 mpuMecei. [lob30BaTbCs
JPYTUX UCTOYHUKOB IS TOATOTOBKU KPATKUX COOOIICHHIA.
['0TOBUTH KOMITBIOTEPHBIC TPE3CHTALIMH 110 TEME
Paznen 3. Kparkmuii 0030p 10
BaKHEHIIMX OPraHMYeCKHUX BellecTB
59. Opranuyeckasi XuMusl. 1 I[1 VY]] Ucnonb3oBaTh BHYTpU- U MEXIIpEAMETHBIE cBA3U. COCTaBIATh
60. VYrnesonopoasl. [IpenenbHbie 1 MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIBI YIIIE€BOAOPOIOB.
(HaCBHILIIEHHBIE) YTIIEBOAOPO/IbI. OnpenensaTe NPUHAJIEKHOCTh BELIECTBA K ONPEACIEHHOMY KJIaccy
61. HenpenenbHble (HEHACHIIEHHBIE) 1 OpPraHNYECKUX COEINHEHUM.




YII€BOJOPOBI. 3anuchiBaTh YPaBHEHUS PEAKIUI 3aMELICHUS U IIPUCOEIUHEHUS C
62. [TpounsBoansle yriesogopoaoB. Cnuprsl. 1 y4acTHEM OpPraHMYECKUX BEIIECTB.
63. Kap6onossie kucnotsl. CroxkHBIE 1 Habmronate neMoHCTpUpyemMbIe
a¢upsl. XKupsl. OTIBITHI.
64. VYTIIeBO/IBI. 1 OnuceiBaTh  CBOMCTBA M3y4YaeMBbIX BEIIECTB HA OCHOBE HAOMIOICHUN 3a
65. AMUHOKHUCIOTHL. benku. 1 UX IIPCBPALLCHUAMMU.
66. [Tonumepsl. 1
67. O606EAomHil YPOK MO TeMe 1 K VY]l YuacTtBoBaTh B COBMECTHOM OOCYKICHUU PE3YIbTATOB OIBITOB.
«BaskHEH e YrIeBOIOPOIBI. [IpoBOANTH KaueCTBEHHbIE PEAKIIMM HA HEKOTOPbIE OPraHUYECKHe
68. O0600maIUil ypoK Mo TeMe 1 BCILECTBA.
«Baxneiinme (mpon3BoiHbIE
YTIIEBOZOPOIOBY. [T YV Ilonb3oBaThcs nH(pOpMAIMel U3 APYTUX HCTOYHUKOB IS
MOJITOTOBKH KPATKUX COOOTICHUH.
I'0TOBUTH KOMIIBIOTEpPHBIE TPE3EHTALIUN IO TEME
HUTOI'O: 68 uac. 3 x/p,
12 /o,

7 np/p
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