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1. Ilnanupyemble pe3yJibTaThl 0CBOEHHUSI Y4eOHOI0 NpeaMeTa

1.1. J/luunocmmuuwie pezynomamol:

1. B IICHHOCTHO-OPHEHTAIIMOHHOW c(hepe — YyBCTBO TOPAOCTU 32 POCCHUUCKYIO XHUMHYECKYIO

HayKy, T'YMaHU3M, OTHOIIIEHHUE K TPYAY, LIEICyCTPEMICHHOCTD;

(dbopMUpOBaHKE IIEHHOCTH 3/JOPOBOTO U OE30MMACHOTO 00pa3a KU3HH;

3. YCBOGHHE TPAaBWJI WHAUBUAYAJIBHOTO W KOJUICKTUBHOrO O€30MacHOrO TOBEACHHS B
YpE3BbIYANHBIX CUTYALMX, YTPOKAOLIMX KU3HU U 30POBBIO JIIOJIEH;

4. B TpynoBoi cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY NajbHEHIeH 0O0pa30BaTeIbHOM
TPaCKTOPHH;

5. B mo3HaBaTeNbHON (KOTHUTUBHOW, MHTEIIEKTYAIbHOW) chepe — yMEHHUE YIPaBISATh CBOCH
MMO3HABATECILHON AEITCILHOCTRIO;

6. ¢opMHpOBaHHE OCHOB JKOJOTHYECKOW KYJIbTYPhl, COOTBETCTBYIOIICH COBPEMEHHOMY
ypOBHIO 9KOJIOTHYECCKOI'O MBIIIJICHUA, pa3BI/ITI/Ie OIIbITAa 3KOJOTHUYCCKU OpHeHTHpOBaHHOﬁ
pPeIIEKCUBHOOIIEHOYHOM U IPAKTHYECKOH JCATEILHOCTH B )KHU3HEHHBIX CUTYAIIHSIX

N

1.2. Memanpeomemmoie pe3yiomamal:
Pezynamuenvie YY/[

e [IeJICNIOJIaraHNe, BKJIIOYAsl MOCTAHOBKY HOBBIX ILIEJE€H, IIpeoOpa3oBaHUE NPAKTHUECKOW 3aJadd B
[I03HABATEIILHYIO;

® CaMOCTOSITENIBHO AHAJIM3UPOBATh YCJIOBHUS JIOCTHIKEHUS ILIEJIM HAa OCHOBE YYeTa BBIICICHHBIX
YUUTEJIEM OPUEHTUPOB JEHCTBUS B HOBOM YUEOHOM MaTepHUalie;

® [UIAHUPOBATH IIYTH JOCTUKEHUS LIEIIEH;

® YCTaHABJIMBATh LIEJIEBBIE IPUOPUTETHIL;

® YMETh CAMOCTOSTEIbHO KOHTPOJIMPOBATH CBOE BPEMsI U YIIPABIIATH UM;

® IPUHUMATh PEIIEHUs B IPOOJIEMHON CUTYalluH Ha OCHOBE IIEPETrOBOPOB;

® QJICKBAaTHO CAaMOCTOATENIBHO OLICHMBAThb IIPABUJIBHOCTb BBIIIOJIHEHUSA JCUCTBUA U BHOCHUTH
HE00XO0MMbIe KOPPEKTHBHI B UCIIOJIHEHHE, KaK B KOHLIE AEUCTBUS, TaK U 110 XOY €ro peaiu3aluu,;

® OBJIQZIETh OCHOBAMHU IPOTHO3MPOBAHUS KaK MpeaBUACHUS OyaylmMX COOBITMH M pa3BUTHSA
npolecca.

Ilo3nasamenvuvie YY/[

* IPOBOJUTH HAOTIOJCHUE U IKCIIEPUMEHT MOJT PYKOBOJICTBOM YUHUTEIIs;

* OCYILECTBJISATh PAacCIIMPEHHBIA MOMCK MH(OPMALMHU C UCIOJIb30BAaHUEM DPECYPCOB OMOIMOTEK U
HHurepHera;

* OCYIIECTBJISITh MOUCK U BBIOOp Hambosee 3 (PEeKTUBHBIX CITOCOOOB peIeHus 3a71a4 B 3aBUCUMOCTH
OT KOHKPETHBIX yCIIOBUH;

* 1aBaTh OIPE/IETICHUE MOHATHSM;

* YCTaHABIIMBAaTh IPUUYUHHO-CIIEICTBEHHbBIE CBA3H;

* OCYIIECTBJISITh JIOTUYECKYIO OIEpAIMI0 YCTAHOBJIEHHUS POJOBHIOBBIX OTHOILIEHHUH, OrpaHUYEHHE
MOHSTHS;

* 000011aTh MOHATUS — OCYLIECTBJIATDH JIOTHYECKYIO OIEpalfio NEPEexXo/ia OT BUAOBBIX IPU3HAKOB K
POJIOBOMY MOHSTHIO, OT TIOHITHS C MEHBIIINM 00bEMOM K TIOHATUIO ¢ OOJBIIUM 00BEMOM;

* CaMOCTOSITENIbHO WJIM B Tape OCYLIECTBISATh CpaBHEHHE, KIACCHU(UKAINIO, CAMOCTOATEIHHO
BBIOMpasi OCHOBaHUS M KPUTEPHH TSl YKa3aHHBIX JIOTHYECKHUX OTepaIiuii;

* CTPOUTH JIOTHYECKOE PACCyXJACHHE, BKIIOYAIOIIEee YCTAHOBIEHUE TPUUNHHOCIEACTBEHHBIX CBSI3El;
* OOBSICHATD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOIIEHUS, BBISBIISIEMbIE B X0/1€ UCCIICOBAHNUS;

* CTPYKTYPHUPOBATh TEKCTHI, BKIIOYasi yMEHHE BBIJECNIATD INIABHOE U BTOPOCTENIEHHOE, IIIaBHYIO UJIEI0
TEKCTa, BBICTPAMBATh MOCIEOBATEILHOCTD OMUCHIBAEMBIX COOBITU;



Kommynuxamuenwvie YY/[

* YUUTBIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHALMU PA3JIMYHBIX TO3ULMHA B COTPYAHUYECTBE;
* ¢dopmMynupoBaTh COOCTBEHHOE MHEHHE U MO3MIIMIO, apTyMEHTHPOBATh M KOOPAMHHUPOBATH €€ C
NO3ULMAMU MapTHEPOB B COTPYJHHYECTBE HpPU BbIpaOOTKE OOLIEro pEUIeHHs B COBMECTHOM
JeSITeIbHOCTH;

* YyCTaHaBJIMBATh M CPABHMUBAThH PA3HbIE TOUKHU 3PEHUS, MIPEXkKAE YeM INPUHUMATh PELICHUs U JIeJlaTh
BBIOOD;

* apryMEHTHUPOBaTh CBOIO TOYKY 3PEHUS, CIIOPUTh U OTCTaMBaTh CBOIO IO3MLUIO HE BPakJeOHBIM
JUIsL OTIIIOHEHTOB 00pa3oM;

* 3a7aBaThb BOIIPOCHI, HEOOXOIUMBIE JJsI OpraHu3aluu COOCTBEHHOM J€ATENBHOCTH WU
COTPYAHHUYECTBA C IAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIII KOHTPOJb U OKa3blBaTb B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* aJICKBaTHO MCII0JIb30BaTh Peub JUIsl IJIAHUPOBAHUS U PETYISALIUN CBOEH e TEbHOCTH;

* aJICKBATHO HCIIOJIb30BaTh PEUEBBIC CPENICTBA ISl PEIICHUS PA3IMYHBIX KOMMYHHUKATUBHBIX 33]a4;
BJIAJICTh YCTHOM U MMCbMEHHOM pe4bl0; CTPOMTh MOHOJIOTMYECKOE KOHTEKCTHOE BBICKa3bIBAHUE;

* OpPraHM30BBIBATh W IUIAHUPOBATH Y4eOHOE COTPYAHHYECTBO C YUYUTEIEM W CBEPCTHHKAMH,
onpeneNnaTh Ledd M (QYHKIMM YYaCTHHMKOB, CIIOCOOBI B3aMMOJCICTBHSA; IUIAHUPOBATh OOLIHE
CIOCOOBI PabOTHI;

* OCYILECTBIIATH KOHTPOJIb, KOPPEKILIHIO, OLIEHKY IeiicTBUI napTHEPA, yMETh YOeKaTh;

* paboraTh B TpyIIle — YyCTAaHABIWBaTh pabouue OTHOIIEHUS, PPEKTHBHO COTPYTHHYATH MU
CHOCOOCTBOBaTh MPOAYKTUBHOW KOONEpaluy; UHTETPUPOBATHCS B IPYIILYy CBEPCTHUKOB U CTPOMTH
NPOJYKTHBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMHU M B3POCIIBIMHU.

1.3 IlIpeomemmnuie pe3ynvmamol 0C60CHUSA RPOPAMMDbL

BbInyCKHUK HAay4YHUTCH:

¢ OIIUChIBATh CBOMCTBA TBépIII)IX, KUAKHUX, Fa3006p3,3HBIX BCIIICCTB, BbIACIAA HUX
CYILIECTBEHHbBIE ITPU3HAKY;

* XapaKTepu30BaTh BEUIECTBA [0 COCTaBY, CTPOCHHIO U CBOMICTBAaM, YCTaHABJIMBATh
MPUYMHHO-CIIEACTBEHHBIE CBS3H MEX]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

® paCKpbIBaTb CMBICII OCHOBHBIX XMMHUUYCCKHX MOHSITHH «aToOM», «MOJICKYJIa», «XAMHWYECKHI
JJIEMEHT», «IIPOCTOE BELIECTBO», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTH», HCIIOJIBb3Yys 3HAKOBYIO
CUCTEMY XUMUU,

* 1300pakaTh COCTAB MPOCTEHIINX BELIECTB C MOMOIIBI0 XUMUYECKUX (POPMYJ U CYLIHOCTb
XUMUYECKHUX PEAKLIUN ¢ TOMOIIBI0 XUMUYECKUX YPABHEHUN;

* BBIYMCIIATE OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MacChl BEILECTB, a TaKke
MacCOBYIO JOJI0 XHUMHYECKOIO JJIEMEHTa B COEJUHEHHUSX JMJI OLEHKH HX MPaKTHUYECKOM
3HAYUMOCTH;

* CpaBHHUBATH 11O COCTAaBY OKCHJIbI, OCHOBAHUS, KUCJIOTBI, COJIU,

* KJIJacCU(hUIIMPOBATH OKCHU/IbI U OCHOBAHUS IO CBOWCTBAM, KMCJIOTHI U COJIU IO COCTAaBY;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUYECKOH TOCY1011;

* IPOBOJIUTh HECIIOXKHBIE XMMHUYECKHE OMbITHI M HAOMIOACHUS 33 M3MEHEHUSIMH CBOMCTB
BEUIECTB B IMpOIlECC€ HX MpeBpallleHuil; coOirofaTh MpaBuiIa TEXHUKH O€30MacCHOCTH IIpU
IPOBEIEHUH HAOIIOJICHUHN 1 OTIBITOB;

® pa3jin4yaTb SKCICPUMCHTAJIbHO KHUCJIOTBI U Hlé.]'IO‘—II/I, MMOJIB3YACh MHAUKATOpaMH, OCO3HABATh
HE00XO0IMMOCTh COOMIOICHUsI Mep 0€30IaCHOCTH MpHU OOpaIIeHUH ¢ KUCIOTaMHU U IIEI0OYaMH.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;

* OMMCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (HOpMY MEPUOAUYECKON CHCTEMBI XMMUYECKUX
3JIEMEHTOB;



* XapakTepu30BaTb COCTAaB AaTOMHBIX SJI€p M paCHpelesieHHe YHCIa 3JIEKTPOHOB IO
JIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKUX 3JIEMEHTOB MAJIBIX MEPUOJOB MEPUOINYECKON CUCTEMBI, a
TaKKe Kalaus U KaJblus;

* pa3nuyaTh BHUJbl XUMHUYECKOW CBA3M: MOHHYIO, KOBAJIEHTHYIO NOJSPHYIO, KOBaJEHTHYIO
HEIOJISIPHYIO U METaJUIMYECKYIO;

* 1300pakaTh OJEKTPOHHO-MOHHBIE (OPMYIBI BELIECTB, OOpPA30BAaHHBIX XWMHUYECKUMHU
CBSI3SMH Pa3HOTO BUJA;

* BBISIBJISITh 3aBHCHMOCTb CBOWCTB BELIECTB OT CTPOEHHUS MX KPUCTAIUIMYECKHUX DPELIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

* XapaKTepU30BaTb XUMHUYECKHE DJJIEMEHTBI M HUX COEAUMHEHUS Ha OCHOBE IOJIOKEHUS
HJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

* XapaKTepu30BaTb HAay4dHOE M MHPOBO33PEHUECKOE 3HAYEHUE MEPUOJUYECKOTO 3aKOHA U
MEPUOANYECKON CHUCTeMBbl XUMHUYecKuX dnemeHToB [l 1. MenpaeneeBa; ¢ OOBSACHATH CYTh
XUMHYECKHUX MPOIECCOB U UX MPUHIMITUAIBHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEAKLIN;

* YCTAHABJIMBATh NIPUHAIJIEKHOCTh XUMUYECKOM PEaKIUU K ONPEACIEHHOMY TUITY 110 OJHOMY
U3 KJIacCU(UKAIMOHHBIX TMPH3HAKOB: 1) M0 YHCIy M COCTaBy HCXOJHBIX BEIIECTB U IPOIYKTOB
peakiuu (peakluud COEIUWHEHUS, Pa3NIOKEHHUs, 3aMelIeHHss U OOMeHa); 2) MO BBIICICHHUIO WU
HOIJIOUICHUIO TEIJIOTHl (peaklUuy 3K30TEPMUYECKHE M HSHAOTEPMHUUYECKHE); 3) MO0 HM3MEHEHHIO
CTETEeHEH OKUCICHUS XUMHUUYECKUX 3JIEMEHTOB (peaklud OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 1O
0o0paTuMOCTH Tporiecca (peakiuu 00paTHMbIE B HEOOpaTHUMBIC);

* COCTaBISITh YPABHEHUS DIIEKTPOJIUTHUYECKOM IHUCCOLMALMM KHUCIIOT, IIEJIOYeH, COJIeH;
IOJHBIE W COKpaUIEHHblE HMOHHBbIE YpPAaBHEHMs peakUuii oOMeHa; ypaBHEHMS OKHCIMTEIbHO-
BOCCTaHOBUTCIBbHBIX peaKuHﬁ;

* IPOrHO3UPOBATh MPOIYKTHl XMMHUYECKMX pPEaKUUi 10 (opMyinaM/Ha3BaHUSAM HCXOJIHBIX
BEIIIECTB; OMPEEIATh HCXOJHBIE BEIeCTBA 10 (hopMyIaM/Ha3BaHUSAM HPOIYKTOB PEaKIINH;

* COCTaBJISITh YPaBHEHUS PEAKIMi, COOTBETCTBYIOIIUX IOCIEIOBATEIHLHOCTU («IICTIOUKEY)
IIpEBpAILCHNI1 HEOPraHUYECKUX BEIIECTB PA3JIMYHbBIX KIACCOB;

®* BBBJIITH B IPOLCCCE OBKCICPHUMCHTA IIPHU3HAKH, CBUACTCILCTBYIOIUMEC O IMPOTCKAHWU
XUMHUYECKOU pCaKknuuun;

* IPUTOTOBJIATH PACTBOPBI C ONIPEEIEHHON MaCCOBOM 10JIEH PACTBOPEHHOIO BEIIECTBA;

* ONPENENATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCJIOT M IIEIOYEH IO H3MEHEHUIO
OKpAaCKU MHJIUKATOPOB;

¢ IPOBOAWUTL KAUYCCTBCHHBIC PCAKIHMU, IMOATBCPIKAAIOINHUEC HAJIWYUC B BOJHBIX PaCTBOpaAx
B€IICCTB OTACIBbHBIX NOHOB

* ONpPEACNATh MPUHALIECKHOCTh HEOPIaHMYECKUX BEIIECTB K OJHOMY U3 H3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIbI U HEMETAJIJIbI, OKCUIbI, OCHOBAHUS, KHCIIOTHI, COJI;

* COCTaBIISATH (POPMYIIBI BEUIECTB MO UX HA3BAHUSM;
* ONIPENIEIATh BaJEHTHOCTh U CTENIEHb OKUCIIEHHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (HOPMYNIBI HEOPraHWYECKUX COCIUHEHUN 10 BAJICHTHOCTSAM U CTENEHSIM
OKHCJICHUS 3JIEMEHTOB, a TAKXK€ 3apsijaM HOHOB, YKa3aHHBIM B TaOJUIle PACTBOPUMOCTU KHUCJIIOT,
OCHOBAHHH U COJIEH;

* OOBSCHATD 3aKOHOMCPHOCTH HU3MCHCHUIA (i)I/ISI/I‘—IeCKI/IX A XUMHYSCKHX CBOMCTB IMPOCTBIX
BCIICCTB (MeTaHHOB n HCMeTaJIJ'IOB) N UX BBICHINX OKCHIOB, O6p330BaHHBIX QJICMCHTaMH BTOPOT'O U
TPETHETO NNCPUOI0B;



* Ha3bIBaTh OOINME XWMHUYECKHE CBOMCTBA, XapaKTEPHBIC IJIS TPYII OKCHUIIOB: KUCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIIME XWMHYECKHE CBOMCTBA, XapaKTEpHbIC I KaXJOro U3 KJIacCOB
HEOPraHWYECKUX BELIECTB: KMCIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IIPUMEPBI PEAKLUH, TOATBEPKAAIOIUX XUMUYECKAE CBOMCTBA HEOPTaHUYECKUX
BELIECTB: OKCUJIOB, KMCIIOT, OCHOBAaHUI U COJIEH;

* ONpCAC/IAATL  BCIICCTBO-OKUCIIMTCIIb MW BCHICCTBO-BOCCTAHOBHUTCIIL B  OKHCIIMTCIBHO-
BOCCTAHOBHUTCIIBHBIX PCAKIIUAX;

* COCTaB/ISITh OKHCIIMTEILHO-BOCCTAHOBUTEILHBIN OaaHc (,I[J'IH HN3YUCHHBIX peaKHHﬁ) 10
MMPEATIOKEHHBIM CXEMaM peaxunﬁ;

¢ IIpOBOAUTD J'Ia60paTOpHBIe OIIBIThI, IOATBEPXKAAOIINE XHUMUUYCCKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHMYCCKUX BCUICCTB,

Bbmycmmx ROJIYyYuUm 603MO)HCHOCHb HAYUUMbCA .
¢ I'PaMOTHO 06pamaTLc51 C BEIIeCTBaMHU B ITOBCEJHEBHOM JKHU3HU,

* OCO3HABaTh HEOOXOUMOCTH COOJIIOJICHHS MPABIIT SKOJIOTHIECKH O€301acHOT0 MOBEICHHS B
OKpY>Karollel NpUPOIHON Cpene;

* IOHUMaTh CMBICII U HEOOXOJUMOCTb COOJIOACHUS IpEeNNUCAHUM, TNpeaJaraeMblx B
MHCTPYKLUSAX 110 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIp.;

¢ UCIIOJIB30BAaTh HpI/IO6peTéHHHC KIIFOYCBBIC KOMIICTCHTHOCTHU IIpu BBIIIOJIHCHHUH
HCCIICAOBATCIILCKUX ITPOCKTOB I10 HU3YYCHUIO CBOfICTB, croco6oB IMOJIy4YCHHA W pacCllO3HaBaHUSA
BCIICCTB,

* pa3BUBaTb KOMMYHUKAaTUBHYK) KOMIIETEHTHOCTb, MCIOJb3ys CpEACTBA YCTHOM H
NUCHbMEHHOW KOMMYHHUKAIIMH TPU padOTe ¢ TEKCTaMU Y4eOHHMKA M JIOTIOJIHUTEILHOW JIUTEPATypOi,
CIPAaBOYHBIMU TaOJIMLAMH, MPOSABIATh TOTOBHOCTh K YB@KEHUIO HMHOM TOYKM 3peHHs IpH
00CYXJIEHUH Pe3yJIbTaTOB BBIIIOJIHEHHOMN padoThI;

* 00BEKTUBHO OLIEHUBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUECKUX MPOIeccax, KPUTHUECKU
OTHOCUTBCSI K IICEBAOHAay4yHOM uH(pOpMaluu, HEA0OPOCOBECTHON pekiaMme, Kacaromeucs
VCIIOJIb30BaHUS PA3JINYHBIX BEILECTB.

¢ OCO3HaBaThb 3HAYCHUC TCOPCTUUCCKUX 3HaHUI JJIsL HpaKTH‘{eCKOﬁ ACATCIIBHOCTH YCJIOBCKA,
¢ OIMMCbhIBATh U3YUCHHEIC 00BEKTEI KaK CHUCTCMBbI, IPUMCHAA JIOTUKY CUCTCMHOTI'O aHaJIn3a,

* IPUMCHATH 3HAHHA O 3aKOHOMCPHOCTAX HCpI/IOI[I/I‘IeCKOﬁ CUCTEMBI XUMHWYCCKUX 3JICMCHTOB
JJIsA OOBSICHEHHS U npeABUACHUA CBOMCTB KOHKPCTHBIX BCHICCTB;

* pa3BuUBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEJCTBOM YIiayOJeHus 3HaHUN 00
VUCTOPUU CTAHOBJICHHS XMMHMUYECKOW HAyKH, €€ OCHOBHBIX NMOHATHUN, NEPUOAUYECKOrO 3aKOHA KaK
OJHOTO M3 BaXKHEUIIIMX 3aKOHOB MIPUPOJIBI, @ TAK)KE O COBPEMEHHBIX TOCTHKCHUSAX HAYKH M TEXHUKHU.

* COCTaBJIATh MOJIEKYJIIPHBIE M IOJIHBIE WOHHBIE YPAaBHEHHUS IO COKpPAUIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJUTH IPUMEPHI PEAKLINN, MOATBEPKIAIOIINX CYHIECTBOBAHHE B3aMMOCBSA3U MEXKIY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BELIECTB;

* IPOrHO3UPOBATh PE3yJAbTaThl BO3AECHCTBHSI Pa3IMUHBIX (AaKTOPOB HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEAKIINU;



* IPOTHO3UPOBATh  pE3yJbTaThl BO3JCHCTBUS pa3iMYHBIX (AKTOPOB HA CMEUICHHE
XUMHUYECKOT'O PAaBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBA BCIIICCTB HA OCHOBC UX COCTaBa U CTPOCHUSA;

¢ IIPOrHO3UPOBATH CIIOCOOHOCTE BCIIIECTBA IPOABJIATH OKHCIIUTCIIBHBIC NI
BOCCTaHOBHUTEIbHBLIC CBOMCTBA C y‘-IéTOM CTEIICHEH OKHCIICHUS 9JICMCHTOB, BXOAAIIHUX B €0 COCTaB,

® BBIBJIITh CYIICCTBOBAHHE TCHETHYECKOM B3aMMOCBSI3H MCXKOY BCIICCTBAMH B pPAOy:
IMPOCTOC BCUICCTBO — OKCUI — IT'MAPOKCHI — COJIb,

¢ OpraHru30BbIBATH, IIPOBOJUTH YUCHUUYCCKHUEC IPOCKTHI IO UCCICIOBAHUTIO CBOICTB BCIICCTB,
HMCIOIIUX BAXXHOC IMPAKTHYCCKOC 3HAYCHHC.

2. Cogep:xanme y4eOHOI0 nmpeamMera

IToBTOpeHHUe 1 00001IeHIE CBeAeH Il M0 Kypcy 8 kiacca (7 4.)
bunapusie coenunenusi. OKcubl coiaeoOpasyrolue U Hecoieoopasyroume. [ 'uapoKCuIb:
OCHOBaHus1, aMmpoTepHbie, KUcIoTel. Cpeanue, kucibie, ocHoBHble COJIN.
O0o01IeHre CBEACHHI 0 XUMUYCCKUX peakiusax. Kiiaccupukanus XUMHIEeCKUX PEeaKIHid 10
pa3IMYHBIM OCHOBAHMSIM: COCTABY U YHUCIY PEarupyIOIUX U 00pa3yIOIINXCS BEIIECTB, TEMIOBOMY
a¢deKTy, HallpaBJICHUIO, U3MEHEHUIO CTENICHEH OKHUCIICHHS SJIEMEHTOB, 00Pa3yOIINX pearupyoime
BelIeCcTBa, (ha3e, UCMOIb30BAHUIO KaTallu3aTopa.
[TonsaTHE 0 CKOPOCTH XUMHUYECKOM peakiuu. DakTophl, BIUSIIONINE HA CKOPOCTh XUMUYECKHUX
peaxuii: Ipyupo/ia pearupyroIIux BEIIeCcTB, UX KOHIEHTPAIHs, TEMIEpaTypa, MIomaab
CONPUKOCHOBEHUSI, HAIMUKE KaTtanuzaTopa. Karamus.
JlemoHCTpanumn
O3HaKoOMJICHUE C KOJUICKIIUSIMU METAJVIOB U HEMETAJIOB.
O3HakoOMJIEHHE C KOJUICKIIUSIMH OKCUIOB, KUCIIOT U COJICH.
3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKui OT MPUPO/Ibl PEarupyroIuX BEMIECTB.
3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIMK OT KOHIIEHTPAIMH PEarupyromnux BemecTs.
3aBUCUMOCTh CKOPOCTH XMUMUYECKON PEaKIIUU OT TUIOIIAJN COTPUKOCHOBEHHUS PEAarnupyronx
BEIIECTB («KUTISIINHA CIOW» ).
3aBUCUMOCThH CKOPOCTH XUMHUYECKON PEaKIIUU OT TEMIIEPATYPhl PEarupyroimx BEIecTB.

JlaGopaTopHbie ONBITHI
1. B3aumopeicTBie aMMHaKa U XJIOpPOBOIOPOAA.
2. Peakuust HEUTpaIM3aluu.
3. HaGmroieHue TermioBoro 3pQexra peakuuyu HeuTpaau3alui.
4. BzaumoselicTBue cepHoil KucnoTsl ¢ okcuaom meau (11).
5. Pa3noxxeHue nepokcuaa BO0Opo/ia ¢ MOMOIIBIO KaTanas3sl KapTodens
6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakIMU OT MPUPOAbl PearupyrolinX BEIIeCTB Ha IpUMeEpe
B3aMMO/ICHCTBUS PAaCTBOPOB THOCYJIb(aTaHATPUA U XJI0pHaa Oapus, THOCYIb(aTa HATPUS U CONISHOM
KHUCJIOTBI.
7. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT NPUPOIBI METAIIIOB IIPU UX B3aUMOJECHCTBUH C
COJITHOW KHMCIJIOTOM.
8. 3aBUCHMOCTb CKOPOCTU XMMHUECKOM peakliMy OT IPUPOJIbI KUCIIOT NIPU B3aUMOJIEHCTBUN UX C
HKEJIE30M.
9. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT TEMIIEPATYPHI.
10. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEAKIINN OT KOHIIEHTPALMH.
11. 3aBUCUMOCTB CKOPOCTH XMMHUYECKOHN peaKkLMU OT IIJIOLIaJNA CONMPUKOCHOBEHUSI pEarnupyomumx
BEIIECTB.
12. 3aBUCUMOCTB CKOPOCTH XMMHUUYECKOM peakliuu OT KaTajau3aTopa.
XuMHYecKHe peaKHu B pacTBopax iekTpoantos (10 4.)



[TonsiTHe 00 AIAEKTPOIUTUYECKON JUCCOMMAIIHN. IICKTPOIUTHI M HEAJIEKTPOIHUTHL. MeXxaHu3M
JUCCOIIMAIIMH HJIEKTPOIUTOB C PA3JIMYHBIM XapaKTepoM CBsi3U. CTENeHb 3JIEKTPOJIUTUYECKON
muccouranuu. CUbHbIE U c1a0ble 3JeKTPOIHUTHI.
OcHOBHBIE TIOJIOKEHHUS TEOPUH DIEKTPOIMTHUECKON Aucconnanuu. Kinaccupukanus HOHOB U X
cBoiicTBa. KucnoTbl, OCHOBaHMSI U COJIM KaK 3JIEKTPOnuThl. VX Kiaccudukaius u quccounanusl.
OO01re XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU UHIUKATOPOB, B3aUMOAEUCTBUE C
MeTaJlJIaMH, OKCUIAMH U THAPOKCUIAMU METAIIJIOB U COJIIMU. MOJIEKysipHbIe U HOHHBIE (ITOJHBIEC U
COKpaILIEHHBIE) YPAaBHEHUS PEAKLIUH.
XUMUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUH. Y CIIOBUSA MPOTEKAHUS PEAKIIUN MEXKITY
3JIEKTPOJINTAMHU 10 KOHIA. Psii aKTUBHOCTH METaJIOB.
OO01mue XMMHYECKHE CBOMCTBA IICIOYCH: B3aMMOJICHCTBUE ¢ KUCIIOTAMH, OKCHJIaMU HEMETAJLIOB,
consiMu. OO1IME XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMIA: B3aUMOJICHCTBUE C KUCIOTAMU,
pa3oKeHue Npy HarpeBaHUU.
OO01re XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KIUCIOTAMH, IIEI0UYaMH, COISIMU U
MeTaulaMu. B3anMoaencTBre KUCHBIX COJIEN CO MIEI0YaMHu.
['unponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJIel ¢ BOAOU. ['maponu3 conu CuiabHOro OCHOBAHUS U
ciaboit kucnotel. ['maponus conu cnaboro ocHOBaHMS U CHIILHOM KucnoThl. [kana pH.
CBoiicTBa KUCIIOT, OCHOBAaHUI, OKCUJOB U COJIEH B CBETE TEOPUHU JIEKTPOIUTHUECKON TUCCOIMALUN
Y OKHCJTIUTENBHO -BOCCTAHOBUTEIBHBIX PEAKIIUM.
JlemoHcTpanum.
WcnpiTanue BenecTB U UX pacTBOPOB Ha 3JIEKTPOIPOBOJAHOCTD.
3aBUCUMOCTB AJIEKTPOIPOBOIHOCTH YKCYCHOW KUCJIOTHI OT KOHLIEHTpauuu. " JIBuxkeHue
OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
Ornpezenenue xapakrepa cpeibl B pacTBOpax COJeH.
JlabopaTopHble ONBITHI.
13. luccounanus cinadbIX JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIOTHI.
14. '3ameHeHue OKpacKy UHIUKATOPOB B KUCIIOTHOU CpeJie.
15.Peakuust HeTpanu3auuy pacTBOpa WIENOYHU PA3IMUYHBIMU KHCIIOTAMHU.
16. IMonyuenue runpoxcunamenu(Il) u ero B3aumoielicTBUE ¢ pa3TUIHBIMHU KUCIOTAMH.
17. BzaumoieiicTBHE CHIIBHBIX KUCTOT ¢ okcuioM mcau(1l).
18-20. B3anmopenicTBUE KHCIOT C METAJIAMHU.
21. KauecTBeHHas peakius Ha KapOOHAT-MOH.
22. IlonyyeHue cTyiH KPEMHUEBOM KUCIIOTHI.
23. KayecTBeHHas peakius Ha XJIOPHU/- WIH CyTb(aT-uOHbI
24. I3MmeHeHne OKpacKu WHIUKATOPOB B MIETIOYHOU CpEJIe.
25. B3anMopeicTBHE HIENIOUE C YIVIEKUCIIBIM ra3oM.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. llonyuyenue ruapokcuaa mcau(ll) u ero paznoxenue.
28. BzauMoeiicTBrue KapOOHATOB ¢ KMUCIOTAMHU.
29. TIlonyuyenue ruapokcuaa xemneza(Ill).
30. BzaumonelicTBue xene3a ¢ pactBopoM cyibdpaTta meau(1l)
IIpakT4yeckue padoThI
1. CBolicTBa KHUCIOT, OCHOBaHH, OKCUIOB U COJIEH B CBETE TEOPUH IIEKTPOJIUTHUECKON
JUCCOIMAIMU U OKUCIUTENIBHO -BOCCTAHOBUTEIBHBIX PEAKIINA

Hemetamibl 1 ux coequnenus (25 4.)
CrpoeHue aTOMOB HEMETAILJIOB U UX MojioxkeHue B [lepuoanueckoii cucreme. Psin
3NEeKTpooTpHullaTeNbHOCTU. KpucTaminueckue peméTku HeMEeTallIOB — MPOCTHIX BELIECTB.
Annotponus u e€ mpuuuHbl. OU3NYEcKre CBONCTBA HeMeTauioB. O0Ie XUMUYECKUE CBOWCTBA
HEMETAJIJIOB:
OKUCITUTEIbHBIE U BOCCTAHOBUTEIbHBIE.
["anoreHsl, cTpoeHHEe UX aTOMOB U MOJIeKyJl. Pu3HUecKre U XUMUYECKHE CBOWCTBA IaJIOT€HOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB raJIOT€HOB B 3aBUCUMOCTH OT UX MOJO0KEHHUS B



ITepuoanueckoii cucreme. Haxox1eHHE TAIOTEHOB B MPUPOJIC U UX MOTYyYECHHE. 3HAYCHUE U
IPUMEHEHHE TaJIOTEHOB.

["aoreHoBOJOPO/BI M COOTBETCTBYIOIINE UM KHUCIIOTHI: IUNIABUKOBAs, COJIsIHAs!, OpPOMOBOIOPOIHAS,
nonoBoiopoaHast. ['anmorenuapl. KauecTBeHHbIE peakliuy Ha rajloreHu1-uoHsl. [Ipumenenue
COEJIMHEHUH raJIoreHOB U MX OHOJIOrHYecKas poJib.

O61as xapakrepuctuka 3aemMeHToB VIA-rpynmel. Cepa B ipupojie u €€ nojsydeHue. AioTpoIHble
MOJIU(HUKALMU CEPhl U UX CBOWCTBA. XMMHUECKUE CBOICTBA Cephl U €€ IPUMEHEHHUE.

CepoBoIOpOI: CTPOCHUE MOJICKYJIBI, (PU3NYECKUE M XUMHUECKUE CB HCTBA, OJTY4YEHUE U 3HAYCHUE.
CepoBonoponHas kucinora. Cynb@usl 1 ux 3HaueHue. JIIoMUHOPOPBHI.

Oxcun cepri(1V), cepHucTas Kuciora, cyibhuThl. KauecTBeHHas peakuus Ha Cyab(UT-HOH.
Oxcup cepwi( VI), cepHas kucnora, cynbgatel. Kpuctamnoruaparel. KadecTBeHHas peakius Ha
cynbdaT-HoH.

CepHast KUCIIOTa - CUIIBHBIHN 271eKTponuT. CBOICTBa pa30aBICHHON CEPHOM KUCIOTHI, KaK THITMYHOM
KHCJIOTBI: B3aUMOJICHCTBUE C METAJUIAMU, OCHOBHBIMU M aM()OTEPHBIMH OKCHIaMH, OCHOBAaHUSIMU U
amM(OTepHBIMU THIPOKCUIAMH, coiisiMu. KauecTBeHHas peakius Ha Cynb(aT-uoH.

OO11ast XxapakTepUCTHKA 3J1eMEHTOB VA-rpyninsl. A30T, CTpOCHHE aToMa U MoJieKyJibl. duznueckue
¥ XMMHYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJE U ero OMOJIOruyYecKast poib.
AMMMaK, CTpoeHHE MOJIEKYJIbl M (pu3nueckue cBoiicTBa. AMMuUayHas BOJa,, HAIIATBIPHBIM CIIUPT,
rujapaT aMmMuaka. JIoHOpHO -aKIeNTOPHbINA MEXaHU3M 00pa30BaHuUsl KAaTHOHA AaMMOHHMUSL.
BoccranosurenpHele cBoiicTBa aMMuaka. Conu aMMOHUS M UX IipuMeHeHue. KauecTBeHHas peakuus
Ha KaTUOH aMMOHHMSI.

Oxcuibl a30Ta: HecoJaeo0pa3yrolue U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IOIy4YeHue 1 cBorcTBa. Hurparsr.

®ocdop, ctpoenue aroma u amotponusi. ochuast. Dochun. Oxcun pocdopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodperus. NHCEKTHIIHIBI.

OO0w1ast xapakTepucTHKa 31eMeHTOB [V A-rpymimbl: 0COOEHHOCTH CTPOEHUS AaTOMOB, IIPOCTHIX
BEIIECTB U COEIMHEHUI B 3aBUCUMOCTH OT I0JIOKEHUS 311eMEHTOB B [leproauueckoii cucreme.
VYraepon. AnnoTponHsie MogUGUKALMK: anMas, rpaput. AMOpQHBII yriaepoa 1 ero copra: caxa,
aKTUBHUPOBAHHBIN Yrojib. AjcopOius. XuMuueckue cBoicTBa yriaepoaa. Kokcoxummuueckoe
IPOM3BOJICTBO U ero mpoaykius. Kapoumsl.

Oxkcua yrinepona(ll): crpoenue Mosiekyssl, oy4deHue u ero ceorctea. Okcua yriaepona(1Vv):
CTPOEHHUE MOJIEKYJIBL, IOJyYEHUE U €0 CBOMCTBA. YT0oJbHas Kuca0Ta. CoM yroJbHOW KUCIOTHI:
KapOOHaThI U TUIPOKapOOHaThl. TexHuueckas v MuuieBas coja.

Heoprannueckne n opraHMuecKre BEUIECTBA. Y TIEBOAOPOIbl. XUMHUYEC KO € CTPOCHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHHS] aTOMOB B MOJIEKYJIE 110 BaJIECHTHOCTH.

Mertan, 3TaH, KaK IpeJENbHbIE YIIIEBOAOPOIbl. DTUIIEH U allETUIIEH, KaK HENPEACIIbHbBIE
(HeHachlIleHHBIe) yrieBoopobl. ['openue yriaeBonopoaos. KauecTBeHHble peakiiuy Ha
HENPEENIbHbIE COCUHEHHUS.

OTUJIOBBIN CIHPT, €TO0 MOJIyYeHUE, IPUMEHEHUE U (pusnoaorndeckoe Aeiicreue. TpéxaTOMHBIN ciupT
ranepuH. KauecTBeHHas peaklivs Ha MHOTOAaTOMHBIE CIUPTHI. YKCYCHas - IPEACTaBUTENb Kiacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemunii B mpupoae. Cununuasl v cunad. OKcun
kpemuus(1V). KpemHueas kucinora u e€ conu.

[Tpon3BoaCTBO cTeka U ieMeHTa. [IpoayKus CHIIMKaTHON POMBILUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, apdop, pasHc. OntTudeckoe BOJIOKHO.

Hewmerannel B mpupoje. @pakiimoHHas MeperoHka *HIKOro Bo3/lyXa Kak croco0 MmosydyeHus
KHCII0po/ia, a30Ta, aproHa. [lomyuenue gpocdopa, kpeMHus, Xjaopa, voaa. DIEKTPOIU3 PACTBOPOB.
[TosnydeHnne cepHOI KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIIOTMUECKAsI CXEMa, METOJ| KUIISALIETO CII0s,
MPUHIIMIIBI TETIJI000MEHA, TIPOTUBOTOKA U IUPKYIsuu. OneyM. [Ipon3BoacTBo aMMuaka: ChIpbe,
XUMH3M, TEXHOJIOTUYECKAs CXEMa.

JdemoHcTpauuu

Komnekuus Hemeramios.

Monenu KpUCTaNIMYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U



MOJIEKYJIIPHBIE.

O30HaTOp M MPUHLUIIBI €T0 PabOThI

["opeHune HeMeTauIoB - IPOCTHIX BEILECTB: cepbl, (pocdopa, ApeBECHOro
YIS,

OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmopencTere rajloreHoB ¢ MeTaJlJIaMU.

BeiTecHenue xyopa 6poMOM MM HOZA U3 PACTBOPOB UX COJIEH
Kosnexnust npupoaHbIX COEAMHEHUN XJIOPA.

B3aumozeiicTBue cepsl ¢ MeTauIaMH.

["'openue cepbl B KUCIOpOIE

Komnexmus cynbpuaHbx pya.

KavecTBeHHas peakuus Ha cylb(ua-HOH

O0ecl1BeunBaHNE OKPALIEHHBIX TKAHEW U IIBETOB CEPHUCTHIM T'a30M.
B3aumoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEBIO.
OOyriMBaHye OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTON
Huarpamma (( CoctaB Bo3ayxan.

Buneodparmentst u cnaiiapl «IItuusu 6azaps».

[Tonydenue, cobupanue u pacrio3HaBaHUE aMMHUAKA.

Paznoxxenne 6uxpomar aMMOHHS.

B3aumoneiicTBue KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEJBIO.

- 'openue u€pHoro nopoxa.

Pa3noxxeHne HUTparTa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM

- OOpa3iiel MPUPOAHBIX coenuHeHul docdopa.

['openue docdopana Bo3ayxe U B KUCIOPOJIE.

[Toyaenue 6emoro gochopa u UCIIBITAHUE €TO CBOKCTB

Komnexnust «O0pa3iubl NPUPOIHBIX COETUHEHUN YTIIIEpOaar»

Hoptpet H. a. 3enunckoro. Ilornomenrne akTMBUPOBaHHBIM YIIIEM
pPacTBOPEHHBIX BEILECTB WM ra3o0B.

VYeTpoicTBO MPOTUBOTA3A.

Mopnenu MOIEKyJ METaHa, ITaHa, ITUJICHA U alleTUICHA.
B3aumoneiictBue 3TuneHa ¢ OpoMHON BOJOM M pacTBOPOM I€pMaHIaHaTa
KaJusl.

OO61re XMMUYECKHE CBOMCTBA KUCIOT Ha IpUMepe YKCYCHOU KUCoThI. " KauecTBeHHas peakuiys Ha
MHOTOaTOMHBIE CITUPTHI.

Komnekuus «O06pa3iibl NpUpOJHBIX COEAMHEHUNH KPEMHUS.

Konnekuus crekia, KEpaMUKH, HEMEHTA U U3JIEIUNA U3 HUX.

Komnekuus npoaykuuu CUIMKATHON MPOMBIIIIEHHOCTH.
Buneodparmentst u cnaiias! «I[pou3BOICTBO CTEKIIA M LIEMEHTA .
Komnexnus «IIpupoaHbie cOeMHEHNs HEMETAIIIIOBY .

Buneogparmentst u cnaiiapl «@pakiimoHHas IEPeroHKa KHUJIKOT0 Bo3ayxa» " BugeopparMeHTsl U
crnaiael «IlomyueHne Boopoa, KUCIOPOJA U FAJIOT€HOB AJIEKTPOIUTHUECKUM CIIOCOOOM).
Mopenu anmnapaToB JUisi IPOU3BOJICTBA CEPHON KUCIIOTHI.

Mopenb Kunsmero cios.

Monenb KOJIOHHBI CUHTE3a aMMHAKa.

Buneodparments! u cnaiasl «IIpon3BoacTBo cepHoil KUCIOTh. " BuneodparMeHTs! U cliail bl
«I[Ipon3BoaCcTBO aMMHaKay.

Komneknusa «CoIpb€ 7151 MOTYYEHUSI CEPHOM KUCIOTHD.

JlabopaTopHbIe ONBITHI

3 1. Pacrio3naBanne rajloreHn-noHOB.

32. KayecTBeHHBIE peaKkIuy Ha CyNb(aT-NOHBI.

33. KayecTBeHHas peakusg Ha KAaTUHOH aMMOHMUS.

34. XuMHuecKre CBOMCTBA a30THOM KHMCIIOTHI, KaK JIEKTPOJINTA.

35. KauecTBeHHbIe peakiiuu Ha Gochar-uoH.



36. [lonydyeHue u CBOMCTBA YrOJbHOM KHUCIOTHI.
37. KauecTBeHHast peakiiysi Ha KapOOHAT-HOH.
38. [IponyckaHue yriieKMciIoro ra3a 4epes3 pacTBOp CUIMKaTa HATPHS.
IIpakTuyeckune padoTsl
2. I3yuyeHue CBOMCTB COJITHOM KHUCIIOTHI.
3. 3yueHue CBOMCTB CEpHON KUCIIOTHI.
4. ITonyyeHre aMMHaKa U U3y4€HHUE €ro CBOMCTB.
5. Ilomy4yeHue yrileKucIoro ra3a u u3y4eHHeE €ro CBOMCTB.

MeraJjibl u ux coeaunenus (17 u.)
[Tonoxxenue MmetaiyioB B [lepuoanyeckoi cucteMe XuMHYECKUX 31eMeHToB 1. . Menpeneena,
CTPOCHHE UX aTOMOB M KPUCTAJJIOB. MeTaluinyeckas CBsi3b U METaJUIMUecKasi KpUCTaInuecKast
pemérka. @uU3nyeckre CBOMCTBA METAIUIOB: AIEKTPO- U TEIJIONPOBOAHOCTD, OTPAKAIOILIAS
CIOCOOHOCTB, MIIACTUYHOCTh. CIIaBbI YE€PHBIE U IIBETHEIE.
Mertaibl Kak BOCCTAHOBUTEIHU. DJIEKTPOXUMUYECKUH Pl HANIPsDKeHU. B3anuMoielicTBue METaJIIOB
C HEMETaJNIaMH, OKCHJIaMH, KUCIIOTaMHU, COJISIMU. AJTFOMUHOTEPMHUS.
CtpoeHre aTOMOB U MPOCTHIX BEIIECTB MIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U
XUMHUYECKUX CBOMCTB LIEIOYHBIX METAJUIOB OT 3aps 0B siiep X aToMOB. OKCHUIBI U TUAPOKCH]IBI
IIEJIOYHBIX METAJIOB, UX MOJyYE€HHUE, CBOMCTBA, IPUMEHEHUE. BaykHel1ne coM 1EeI0YHbIX
METaJUIOB, UX 3HAYEHHUE B KUBOW U HEKUBOUM MPUPOJIC U B KU3HU YETIOBEKA.
CtpoeHre aTOMOB U MPOCTHIX BELIECTB IIEJI0YHO3EMENbHBIX METAIIJIOB. 3aBUCUMOCTh (DU3HUECKUX U
XUMHUYECKUX CBOMCTB MIEIOYHO3EMEIBHBIX METAJUIO B OT 3apsI0B siAep UX aToMOB. OKCHIBI U
TUAPOKCH/IBI IIEJIOYHO3EMENBHBIX METAUIOB, UX MOJyY€HHE, CBOMCTBA U IPUMEHEeHHe. BaxHeiliune
COJIN MIETOYHO - 36MEJIbHBIX METAJNIOB, X 3HAYCHHUE B IPUPOJIC U KU3HU uenoBeka. KapOoHaTs! u
TUAPOKAPOOHATHI KATbIIHS.
JKéctkocTh BosbI: BpeMeHHas U nocTostHHas. CriocoObl yCTpaHEeHUS BPEMEHHOM KECTKOCTH.
CrniocoOsl ycTpaneHust TOoCcTOSTHHON %EcTkocTU. MounThl. CoeIMHEHNS aTIOMUHUS B TIPUPO/IE.
XuMudeckue cBoricTBa amroMuHISA. OCOOCHHOCTH OKCHIA M THAPOKCHUIA ATFOMUHUS KaK
amOoTepHBIX coequHeHM. Baxxneiimue conu anmoMunus (XJIopu, cyabdar).
OcoOenHocTu cTpoeHus atroma xenesa. JKenezo B npupoje. Baxuelimue pynbl sxene3a. Okcuabl 1
ruapokcuabl xxene3a(ll) u sxeneza(Ill). Conu xenesa(Il) u sxeneza(Ill). O6HapyxeHre HOHOB
KaTHOHOB eJje3a B pacTBOpe. 3HAUCHHE COCTMHEHUN JKee3a.
Koppo3us xumuueckasi ¥ 3JIEeKTPOXUMUYECKAs. 3alIuTa METAJIOB OT KOPpO3uu. MeTasl B
MpUpoJie: B CBOOOIHOM BUJIE U B BUJIe coenHeHu. [lonstre o metamtypruu. YépHas u 1iBeTHAst
Metamutyprus. [lupomeramnyprus, rTHAPOMETAIUTYPrusl, dJIEeKTpoMeTaITyprusi. JloMeHHBbIN ITpoliecc.
[TepepaboTka uyryHa B cTajigb. DJIEKTPOJIU3 PACIIABOB.
JdemoncTpauuu
BzaumopeiicTBre HATpUs, TUTHS U KLU C BOJOM.
["'openue HaTpusi, MarHust U ’Keje3a B KUCIOPO/Ie.
Bcenblka TepMATHOM CMeECH.
B3anmopeiicTBre cMecH MOPOILIKOB CEPhI U JKeJe3a, IUHKA U CEepBI.
BzaumopeiicTBre antOMUHUSA ¢ KUCTOTaMH, IIEI0YaMHU U BOJOM.
BzaumopaencTaue xkene3a U MEAU C XJIIOPOM.
BzaumopeiicTBre Meau ¢ KOHUEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOW KUCIOTOMU
(pa36aBIeHHON M KOHIIEHTPUPOBAHHOM).
Okpacka TuIaMeHH COSTMHEHUSIMU IIEeTOYHBIX METAJITIOB.
Okpacka MIaMeH! COeMHEHUSMHU IIETOUYHO3EMENIbHBIX METAILIOB .
I'amenye n3BecTH BOJIOH.
[Tonyuenue xKECTKON BOABI B3aUMOICHCTBUEM YIIIEKHUCIIOTO C U3BECTKOBOM BOIOM.
VYcerpanenne BpeMEeHHOM XKECTKOCTH KUTISTYEHUEM U TOOABKOM COJIBI.
YcTpaHeHne NOCTOSHHOMN JKECTKOCTH 100aBKOM COJIBI.
WNoHUTHI ¥ IPUHITUTT UX NEUCTBHS (BUACO(PparMeHT).
Konnexkuust npupoaHbIX COEAMHEHUN aTIOMUHMSL.
BuneodparmenTst u cnaiapl «OKCHI aTFOMUHUS U €70 MOAH(UKAITII.
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[Toryuenue ampoTepHOro r’UAPOKCUAA ATIOMUHUS U UCCIIEI0BAaHUE €T0 CBOMCTB.
Komnekuus «XumMudeckre HCTOUHUKH TOKa.
Pe3ynpTaThl IIUTENBHOTO 3KCIEPUMEHTA IO U3YYEHUIO KOPPO3UHU CTAIbHBIX U3/I€JIUN B 3aBUCUMOCTH
OT YCJIOBHI IIPOLIECCOB.
Boccranosnenue meau u3 okcunamenu(1l) Bogopomaom.
Buneodparmentst u cnaiiasl «I[pon3BOICTBO UyTryHA U CTAJIH.
Buneodparments! u cnaiiasl «M3nenus U3 4yryHa u CTaiamy.
Buneodparmentst u crnaiiap! «I[IpoM3BOICTBO AIFOMUHUSY.
JlaGopaTopHble ONBITHI
39. BzaumoseiicTBue xeinesa ¢ pactBopoMm cyibpara meau(1l).
40. [TonyuyeHnue U3BECTKOBOM BOJBI U OMBITHI C HEM.
41. I[Monyuenue ruapokcunon xkene3a( 1) u (II0).
42 KauecTBEHHbIE PEAKIIMM HAa KATHOHBI JKEJIe3a.
IIpakTnyeckne padoThl
6. ITomyuenue xecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.
7. PellieHne sKCIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTauibD.
Pa3nes 5.Xumus u okpyxarmomas cpeaa (2 4.)

Ctpoenue 3emiu: SApO, MaHTHUS, 3€MHAs KOpa, MX XUMHUYECKU cocTaB. JIutocdepa u eé
XUMUYECKHUM coctaB. Munepansl. Pyabl. Ocagounbie mopoasl. [lone3nsie nckomaembie. X UMUUECKHUI
coctaB ruapochepsl. XuMudec Kl cocTaB aTMOC(EPHI.
HcTouHnky XMMHUECKOro 3arps3HEHMs OKpY Karolei cpeapl. [ 1obabHble 3KOJI0rH4ecKue
npo0JIeMbl YeI0BEYEeCTBA: MAPHUKOBBIN (D (PEKT, KUCTIOTHBIE 10KIU, O30HOBBIE JABIPHI.
MexnyHapoaHOE COTPYAHUYECTBO B 00JIACTH OXPaHbI OKPYKAIOLIEH cpeabl OT XUMHUYECKOIO
3arpsA3HeHus. «3en€Has XUMUI».
JdemoHcTpauuu
BuneodparmenTtsl u cnaiiapl «CtpoeHue 3emin U €€ XuMudeckuil coctay. " Kosiekius MuHepanos
Y TOPHBIX MTOPOJ.
Konnekuus «Pynbl MeTamioBy.
Buneodparmentst u cnaiiabl «l 1006ambHbIE SKOJIOTHYECKHE TPOOIEMBI YEIIOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. 3yueHue rpaHuTa.

Pa3nes 6. O0001meHne 3HAHUH 110 XMMHH 32 KypC OCHOBHOM KoJIbI. [loaroroska k

OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy (7 4.)

CrtpoeHune aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOT0 31eMeHTa B [lepuonnyeckoit
cucteme. CTpoeHue BellecTBa: XUMUYECKasl CBSI3b U KPUCTAIUIMUECKUE PEIIETKU. 3aBUCHMOCTb
CBOWCTB 00pa30BaHHbIX AJIEMEHTAMH MPOCTHIX BELIECTB (METANIOB, HEMETAJIIOB, OJIATOPOIHBIX
ra3oB) OT MOJIOKEHUsI 3JieMeHTOB B [lepuoanueckoii cucreme. TUIIONOTHSI HEOPTAaHUYECKUX BEIIECTB,
JIEJIEHNE UX Ha Kiaccsl ¥ rpynnsl. [Ipencrasureny.
[Ipu3Haky u ycroBus NPOTEKAHNS XUMUYECKUX PEAKIUNA. TUIIOIOrUs XUMHUYECKUX PEaKIMi 110
pa3InYHBIM OCHOBaHUAM. Peakiiuy noHHOro ooMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.
XVMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUUECKHUE CBOMCTBA COIE00pa3yIoLuX
OKCH/JIOB, THJIPOKCH/I0B (OCHOBaHMM, KUCIIOT U aM(OTEPHBIX THAPOKCUIOB), COJIEH.

3. TemaTnuyeckoe MJIaHUPOBAHME.

Cooeporcanue Konuuecmeo uacoes 1lp Kp
npozpammul
I'maa 1. O6001mEeHNE 7 - R

3HAHUU O Kypcy 8
KJ1acca. XMMHUYECKHE

11



peaKImu

I'maBa 2. Xumuueckue 10 1
peakIy B PacTBOPAx
I'naBa 3. HemeTamnsl u 25 1
UX COEIUHEHHS
I'naBa 4. Mertannsl 1 17 1
UX COEIUHEHHS
I'nmaBa 5. Xumus u 2 -
OKpY’KaroIas cpeja.
I'masa 6. O600mEeHne 7 1

3HAHUU 110 XUMHH 32
KYpC OCHOBHOU
mikosibl. [loaroroeka k
OCHOBHOMY
roCyZlapCTBEHHOMY

sk3ameny (OI'9)

ypoka HaumeHnoBanue pasjerna, TeMbI KomnuuectBo yacos
IToBTOpeHHE 1 00001eHHE CBeAeHHIT 10 Kypcey 8 kiaacca. Xumudeckue peakuun (7 4)
1 Knaccugukaius HeOpraHM4eCcKux BEIIECTB U UX HOMEHKJIATypa 1
2-3 | Knaccudukarus XMuMUYECKUX PEAKIUH 110 pa3IMYHBIM OCHOBAHHSAM 2
4-5 | IloHsATHE O CKOPOCTH XHUMHUUYECKON PEAKIIHH. 2
6. Karanus 1
7 Bxonnas auarnoctuyeckas pabora 1
Xumuyeckue peakuuu B pacropax (10 1)
8. DNEKTPOTUTHICCKAS 1
JUCCOLIAITUS
9. OCHOBHBIE TIOJI0KEHUS TEOPUHU AIIEKTPONUTHUECKOM quccoruanuu (TI/I) 1
10.-11 | Xumudeckue CBOMCTBA KUCIIOT KaK JIEKTPOJIUTOB 2
12. XUMHYECKUE CBOMCTBA OCHOBAHUH KaK AJIEKTPOIUTOB 1
13 XUMHYECKUE CBOMCTBA COJIEHM KaK JIEKTPOJIUTOB 1
14 [TonsiTue o rusponuse conei 1
15 Ilp. Ne 1. Pewenue skcnepumeHmanbhvlx 3a0ay no meme 1
«Dnekmponumuyeckas OUCCoOyUayus»
16 O06o011eHre U cCTeMaTU3allus 3HAHUN TT0 TeMe « X UMUYECKUE PEaKIINH B 1
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pacTBOpax AJIEKTPOIUTOB

17 Konrtponsnas padora Nel o teme «XuUMHUYECKHE PEaKIIMU B PaCTBOpax 1
JJIEKTPOIUTOBY»
HemeTtayuibl 1 UX coequnenus (25 4)
18 OO01mas xapakTepuCcTHKa 1
HEMETAJIJIOB
19 O61as xapakrepuctuka 3nemeHToB VIIA rpynnsl — rajoreHos 1
20 CoeMHEeHUS TAIOTEHOB 1
21 Ilp.Ne 2. «H3yuenue ceoticme CONSIHOU KUCTOMbLY 1
22 O6mas xapakrepuctuka 35eMeHToB VI A - xanpkoreHoB. Cepa 1
23 CepoBoaopo U CyIbhHUIbI 1
24 Kucnopoansie coeqiHEHUS Cephl 1
25 Ilp. Ne 3. «H3yuenue ceoticme cepoll KUCIOMbLY 1
26 OO01as xapakTepuCTUKa XUMUYECKUX 31eMEHTOB VA rpynimsl. A30T 1
27 Ammuak. Conu aMMOHUS 1
28 Il.p.Ne 4 «Ilonyyenue ammuara u uzydeHue e2o C8OUCME» 1
29-30 | KucnopoaHbie COeTMHEHUS a30Ta 2
31 ®dochop u ero coequHEHUS 1
32 O6mas xapaktepuctuka 3emMeHToB 1V A- rpynmsl. Yraepon 1
33 KucnopoiHbIe cOeTMHEHUS yriiepo/ia 1
34 YrneBo1oposl 1
35 Il.p. No 5. «llonyuenue yeneKucio2o eaza u usydeHue e2o C8OUCma 1
36 Kucnopoiconepskaiiiue opraHndecKue CoeAMHCHUS 1
37 KpemHunii u ero coequneHus 1
38 CunukatHasi POMBIIIUIEHHOCTh 1
39 [TosryueHne HEMETAIIIOB 1
40 [TomyueHne BaXKHEUIIUX XUMHYECKUX COCTUHEHUN HEMETAIOB 1
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41 0O000mmenue mo teMe «Hemerasuisl ¥ UX COEIUHEHU»

42 Kontponbnas padora No2 o teme «HemeTauipl U UX COSTUHEHUS

MeTtasiibl 1 ux coexuHenust (17 1)

43 OO0m1as XapakTepUCTUKA METAIIIOB

44 XHUMHUYECKHAE CBOICTBA METAJUIOB

45-46 | OO6mias xapakTepucTrKa 3J1eMeHTOB | A- rpymmbl

47-48 | OOmas xapakTepucTuka 3neMenToB |l A- rpynms

49 KécTkocTh BOIBI U CLIOCOOBI €€ YyCTpaHeHus

50 ILp.Ne 6. «>Kécmrxocmob 600b1 u cnocobwi ee ycmpaHnenusy
51 AIOMUHHUI U €T0 COCIUHCHUS

52 Keneso

53 CoenuHeHus Kee3a

54 Il.p. Ne 1 «Pewenue
IKCNEPUMEHMANIbHBIX 3a0ay no meme « Memaivly

55 Pemenue 3anay.

56 Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT HEeé
57 Mertannsl B npupoze. [lonstue o meranmypruu
58 O06o00611eH1e 3HaHU 10 TeMe «MeTab»

59 Konrtponsnas pabora Ne3 o teme «MeTab»

XuMus 1 OKpy:Kamas cpeaa (2 4)

60 X IMUYECKHI1 COCTAB INIAHSTHI 3eMIIS

61 (OxpaHa OKpYKarolen cpebl OT XUMUUECKOTO 3arpsiI3HEHUS

O0001IeHNE 3HAHMH 10 XUMHH 32 KYPC OCHOBHOM LIKOJIbI.
IMoaroroBka k OcHOBHOMY rocyaapcrBeHHomy 3k3ameny (OIJ) (7 4)




62 |BewectBa 1
63 [ Xumuueckue peakiuu 1
64  |OCHOBBI HEOPTraHWYECKOW XUMHUH 1
65 |OcHOBBI HEOPraHWYECKOH XUMHHU 1
66 [[IoBTOpenue u o6obmeHne o TeMe. [loAroToBKa K KOHTPOJIBHOM padoTe 1
67 |KouTtpombHas pabota Ned «MTOroBast Mo Kypcy OCHOBHOM IIIKOJIBD») 1
68 |AHanu3 KOHTPOILHOM paboThl. [lonBenEeHIE HTOTOB TOA. 1

Hroro: 68
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