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Pabouas nporpamma ydeOHoro npeamera « XMMHS » COCTaBJIEHA HA OCHOBE:

v' Xumus. PaGoume mnporpammsl. IIpeamernas ynuuus ydeOuumkoB O. C. Tabpuensma, M. T.
OctpoymoBa, C. A. CnaakoBa. 8—9 knaccel: ydeOHOe mocodue s 001eodpa3oBaTeIbHBIX
opraam3anuii / O. C. 'abpuensH, C. A. CnagkoB — M.: [Ipocsemenne, 2019.

1. [lnanupyembie pe3yJbTAThI OCBOCHHUS Y4€OHOI0 NpeaMeTa « XuMHus»

N3ydyenne mnpeamerHoid obgactu "EcrecTBeHHO-HayuyHble MmpeaMeTbl'"  J0JKHO
o0ecrneyuThb:

— (opMupoBaHme EIOCTHON HAyYHON KapTUHBI MHUPA;

— TOHHMMAaHUE BO3pACTAIOIIECH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX HUCCIIETOBAHHI B COBPEMEHHOM
MHUpE, TMOCTOSHHOIO IIpOlecca 3BOJIOLUMU HAy4YHOTO 3HAHHUSA, 3HAYUMOCTU MEXIYHApOIHOIO
Hay4yHOT'0 COTPYAHUYECTBA;

— OBJIQICHHE HAYYHBIM MOJAXO0/I0OM K PELICHHUIO Pa3InYHbIX 3a/1a4;

— OBIAJICHHE YMEHUSMHU (OPMYIUPOBATH TMIIOTE3bl, KOHCTPYHUPOBAThH, MPOBOAUTH IKCIEPUMEHTHI,
OLICHUBATH MOJIyYEHHBIE PE3YIIbTATHI;

— OBJIQJICHUE YMEHHUEM COIIOCTAaBJIATH OKCIEPUMEHTaJIbHbIE M TEOPETUUYECKHE 3HAHUS C
OOBEKTUBHBIMH PEATASIMHU KU3HU;

— BOCIIUTaHUE OTBETCTBEHHOTO U OEPEKHOT0 OTHOIICHHS K OKPY>KaIOIIeH cpee;

— OBNAJICHHE HKOCHCTEMHOI IO3HABAaTEIbHOW MOJIENbI0 M €€ MPUMEHEHHE B IIeNIIX IMPOrHO3a
HKOJIOTUYECKUX PHCKOB ISl 370POBBS JIIOJCH, 0E30MacHOCTH JKHM3HHM, KauyecTBa OKpYKaIOMIeH
CpeIbl;

— O0CO3HaHUE 3HAYUMOCTH KOHLIETIIIUU YCTOWYUBOTO Pa3BUTHS;

— ¢opmupoBaHue yMeHUH Oe3omacHOro W A(PQPEKTUBHOTO WCIOIH30BAHUS JTAOOPATOPHOTO
o0Opy/lOBaHUs, TIPOBEICHUS TOYHBIX WM3MEPEHUH W aJICKBATHOH OIICHKH IOJIYYEHHBIX
PE3yNbTaTOB, MPEICTABICHHUS] HAYYHO 0OOCHOBAHHBIX apIyMEHTOB CBOMX JCHCTBHIA, OCHOBAaHHBIX
Ha MEXIIPEJIMETHOM aHaJIu3€e yuyeOHbIX 3a/1a4.

IIpenmeTHble pe3yJibTaThl H3yUeHHs Y4eOHOro npeaMera « XUMHUS» OTPAKAKOT:

1) popmupoBaHue NepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPECTABICHUN O BEIIECTBAX, UX
MpEBPALICHUSIX M  MPAKTUUYECKOM TPUMEHEHHH; OBJIAJ€HUE MOHSITHWHBIM  almaparoM U
CHUMBOJINYECKUM SI3BIKOM XUMUU;

2) oco3HaHME€ OOBEKTMBHOW 3HAYMMOCTH OCHOB XHMHYECKOM HayKu Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XMMHMUYECKHUX IIPEBPALECHUN HEOPraHMYECKHX M OpPraHUYECKHX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJIEHUM JKMBOW M HEKUBOW MPUPOJBI; YIIyOJIeHHWE MPEACTaBICHUN O
MaTEpHUaIbHOM E€UHCTBE MUPA;

3) oBnazgeHHE OCHOBAMM XUMHYECKOW TI'pPaMOTHOCTH: CIIOCOOHOCTBIO AaHAJU3UpPOBATh U
OOBEKTUBHO OLIEHUBAaTh >KW3HEHHBIE CUTYallMM, CBA3aHHBIE C XUMHEW, HaBbIKaMH O€30MacHOTro
oOpallleHus C BelleCTBaMU, UCIOIb3yEMbIMHU B IIOBCETHEBHOM KU3HU;

YMEHUEM aHAJIM3UPOBaTh W IUIAHUPOBATH SKOJIOTMYECKH Oe30macHOe IOBeJeHHE B LENIX
COXpaHEHUs 3/10POBbS U OKPYXKAIOLIEH CPENIbL;

4) <¢dopmupoBaHME YMEHUH YCTaHaBIMBATh CBSI3M MEXIY pEaTbHO Ha0JI0JaeMbIMU
XUMHYECKUMHU SIBJICHUSIMH UM IPOLIECCAaMH, MPOUCXOISAIIMMU B MHUKPOMHpE, OOBIACHATH MPUUMHBI
MHOTr000pa3usi BEIECTB, 3aBUCUMOCTh MX CBOICTB OT COCTaBa M CTPOCHMSA, a TaKKe 3aBHUCUMOCTh
IIPUMEHEHHS BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHne OMnbITa UCTIOIBb30BAaHUS Pa3IMYHBIX METO0B U3YUEHHSI BELIECTB:

HAOMIOJIEeHUsT 3a MX [PEBpallleHUSIMU TpU TPOBEIECHUH HECIOXKHBIX XUMHUYECKHX
HKCIEPUMEHTOB C UCIOJIb30BAHNEM JTAOOPATOPHOrO 0OOPYAOBAHUS U TPUOOPOB;



6) dopMupoBaHUE NMPEICTABICHUN O 3HAYEHUN XUMHUYECKONW HAyKH B PEIIEHUU COBPEMEHHBIX
JKOJIOTHUECKUX TMpoOJIeM, B TOM 4YHCJIE B MPEAOTBPAIICHUUM TEXHOTEHHBIX W JKOJOTHYECKHX
KatacTpod;

7) IS cHenbIX U CIAaO0OBUSMIIMX OOYYArOMIMXCS: BIIAJICHUE MPaBUIAMH 3alMHUCA XUMUYECKUX
(dhopmys ¢ HCTIONIb30BaHUEM PelibePHO-TOUeUHON cucTeMbl 0003HaueHui JI.bpaiins;

8) i 00y4aromuxcs ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBBSI: BJIaJICHUE OCHOBHBIMH
JOCTYIHBIMU METOJaMH Hay4YHOTO MO3HAHMS, UCIIOJIB3YEMbIMU B XUMHUH.

IIpeaMeTHBIE PE3YIbTATHI

OcHOBHbBIE MOHATHS XUMHH (ypOBeHL ATOMHO-MOJICKYJISIPHBIX l'lpe):[CTaB.]IeHHﬁ)

Buinycknux nayuumes:

* OIIUCBIBATH CBOICTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BHIJCIISS UX CYIIECTBEHHbBIE
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA MO COCTABY, CTPOCHHIO M CBOMCTBAM, YCTaHABIMBATh MPUUHMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y JTaHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;

* PaCKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYJIa, «XUMHUECKUN AIEMEHT»,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAJICHTHOCTDY, UCTIONB3Ys 3HAKOBYIO CUCTEMY XHUMHU;
* 1300paXkaTh COCTaB MPOCTEHUIIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (HOPMYII U CYLTHOCTh
XUMHAYECKHX PEAKIUi ¢ TOMOIIBI0 XUMUIECKUX YPaBHEHHIA;

* BBIYHCIISATH OTHOCUTENBFHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TAK)KE€ MAaCCOBYIO JIOJTIO
XHUMHAYECKOT0 3JIEMEHTA B COSTMHEHHSAX JUISl OLICHKH UX MPAKTHYECKON 3HAYNMOCTH;

* CPaBHUBATh IO COCTABY OKCH/IbI, OCHOBAHHUS, KUCIOTHI, COJIH;

* KJTacCU(hUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAaM, KUCIIOTHI M COJIU 110 COCTaBY;

* OIIMCBIBATh COCTAaB, CBOICTBA U 3HAUEHUE (B MIPUPOJIE U MPAKTHUUECKOM 1eATEIHHOCTH YeI0BEKa)
MIPOCTHIX BEIIECTB — KHUCIOPO/ia U BOJIOPOAA;

* JaBaTh CPAaBHUTEIIbHYIO XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB U BaKHEHIIUX COCMHEHUIN
€CTECTBEHHBIX CEMEWCTB IIEIOYHBIX METAJJIOB U TaJIOT€HOB;

* [10JIb30BAThCA J1a00OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYIO0H;

* IPOBOJINTH HECJIO)KHBIE XUMUYECKHE OTIBITHI M HAOJIIOACHNUS 32 H3MEHEHUSIMH CBOMCTB BEIIECTB B
npolecce UX NpeBpalieHnii; coOI01aTh MpaBUila TEXHUKH O€30MaCHOCTH MPY MPOBEIEHUH
HAOJIIOICHUH U OIILITOB;

* pa3In4aTh HKCIEPUMEHTAIBHO KMCIOTHI U MIENOUH, MOJIb3YSICh HHAMKATOPAMH; OCO3HABATh
HEO0OXOMMOCTH COOIIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U HIEJI0YaMHu.
Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

* IpaMOTHO 00OpaIaThcs ¢ BEMECTBAMHU B TIOBCETHEBHOM KHU3HH,

* 0CO3HaBaTh HEOOXOAMMOCTDH COOJIIOICHHS TPABUII IKOJIOIMUYECKH 0€30MacHOr0 OBEJICHNS B
OKpY>Karolle NpUPOTHON CPEE;

* IOHUMATh CMBICT U HEOOXOIMMOCTh COOJIOCHUS MPEANMCAHHN, TIPEAIaraeMbIX B HHCTPYKLUAX T10
WCTIOJIH30BAHUIO JIGKAPCTB, CPE/ICTB OBITOBOM XMMHH U JIP.;

* HCIOJIH30BATh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHTHOCTH IPH BBIIIOJHEHUH MCCIIEI0BATEIbCKUX
MIPOEKTOB IO N3YYEHHUIO CBOMCTB, CIIOCOOOB MOTyUSHHSI U PACTIO3HABAHUS BEIIIECTB;

* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YsI CPEJICTBA YCTHOM U MUCbMEHHON
KOMMYHHUKAIH TTPH padoTe ¢ TEKCTaMU y4eOHUKA U TOTIOTHUTENLHON JINTepaTypOi, CIPaBOYHBIMA
TaOJIMIIaMu, IPOSBISATH TOTOBHOCTD K YBKEHHIO MHOM TOYKHU 3pEHUS MPU 0OCYKICHUN PE3YIIbTaTOB
BBITIOJTHEHHOU paOoThI;

* 00BEKTUBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOoIeccax, KpUTUYECKH
OTHOCHTbCS K TICEBIOHAYYHOW MH(pOpMaLii, HeTOOPOCOBECTHON peKiiaMe, Kacaroleics
WCIOJIb30BAHUS PA3IMUHBIX BELIECTB.



Ilepuoauyeckuii 3aK0H M MepUoOANYECKasi cMcTeMa XuMu4eckux jemenToB /l. . MenjesieeBa.
CTpoeHue BelecTBa

Buinycknux nayuumces:

* KJ1accu(UUIUPOBATh XUMUUECKHE JIEMEHTHI Ha METAJlIbl, HEMETAJLIbI, 3JIEMEHTbI, OKCUJIBI U
THJIPOKCUIBI KOTOPBIX aM()OTEPHBI, U HHEPTHBIE 3JIEMEHTHI (Ta3bl) ISl OCO3ZHAHUS BaKHOCTH
YHOPSI0YEHHOCTH HAYYHBIX 3HAHUIA;

* PacKpbIBaTh CMBICII Ieproandeckoro 3akona . . MenneneeBa;

* OIIMCBIBATh U XapaKTEPHU30BaTh TAOINYHYIO (POPMY MEPUOAUYECKON CUCTEMbI XUMHUYECKHIX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTAB AaTOMHBIX SJI€p U PACIIPEACIICHUE YUCa JIEKTPOHOB O 3JIEKTPOHHBIM
CJIOIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX IIEPUOI0B IIEPUOANYECKON CUCTEMBI, a TAKXKE Kalusl U
KaJIbLIMS;

* pa3yIMyaTh BUJIbI XUMHUYECKOU CBS3U: MOHHYIO, KOBAJICHTHYIO IIOJIIPHYIO, KOBAJICHTHYIO HEIIOJISPHYIO
1 METaJUIMYECKYIO;

* 1300pakaTh JICKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMHUECKUMH CBS3SIMU
pa3HOro BUAA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIMYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;

* XapaKTepU30BaThb XUMHUYECKHE DJIEMEHTHI U UX COCAMHEHUS HA OCHOBE ITOJIOKEHHUS DJIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

* OMMUCHIBATh OCHOBHBIE 3Tanbl OTKpbITUS 1. 1. MenaeneeBbIM NepruoIHIeCKOro 3aKOHa 1
MEePUONYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB, KU3Hb U MHOTOOOPa3HYI0 HAYYHYIO AESITeIbHOCTD
Y4EHOT0;

* XapaKTepU30BaThb HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE IEPUOJNUYECKOT0 3aKOHA U
IIEPUONYECKON CUCTEMBI XMMUYECKUX 3IeMeHTOB /1. 1. Menneneena;

* 0CO3HaBaTh HAYYHBIE OTKPBITUS KaK Pe3yNbTaT AJIUTEIbHBIX HA0IIOICHUH, ONIBITOB, HAYYHOM
ITOJIEMUKH, ITPEOIOJICHUS TPYAHOCTEH U COMHEHUN.

Buinycknux nonyuum 603modicHoCmb HAYUUMbCA:

* 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKUX 3HAHUH JUIS IPAKTUYECKOM IEATEIBHOCTH YEIOBEKA;

* OIIMCBIBATh N3YYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOT'O aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX NEPUOANYECKON CHCTEMBI XUMHUUECKHUX DJIEMEHTOB IS
OOBSICHEHUS U MPE/IBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HH(POPMAIIMOHHYIO KOMIIETEHTHOCTb IIOCPEJCTBOM YIIyOIeHus 3HaHUH 00 HCTOpUH
CTaHOBJICHUS] XUMUYECKOW HayKH, €€ OCHOBHBIX NMOHATHH, MEPHOJIUUYECKOI0 3aKOHA KaK OJHOTO U3
BaXHEUIIIMX 3aKOHOB MPHUPOJIBL, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU M TEXHUKH.

MHoroo0pa3une XuMH4eCKMX peaKkuui

Buinycknux nayuumes:

* O0OBSICHATD CYTh XUMHUYECKUX MPOIECCOB M UX MPUHIUIUAIBHOE OTINYNE OT (PU3UICCKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIN;

* YCTAHABIIMBATh MPUHAJIC)KHOCTh XUMUYECKON PEAKITNU K OMPEACIEHHOMY THITY TIO OJTHOMY U3
KJIacCU(UKAMOHHBIX MMPU3HAKOB: 1) MO YUCITy U COCTaBY UCXOIHBIX BEIIECTB U MPOAYKTOB pPEaKIIUU
(peakiuu COeTMHEHMS, Pa3JIOKEHUS, 3aMEIIIEHUS 1 00OMEHa); 2) TI0 BBIJICJICHUIO UITH TIOTJIOIEHUIO
TEIJIOTHI (PEaKIUU IK30TEPMUYECKHE U SHAOTEPMUUYECKHE); 3) M0 U3MEHEHUIO CTEIIEHEW OKUCIIEHUS
XUMHUYECKUX DJIEMEHTOB (PEaKIMK OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIC); 4) 110 00PaTUMOCTH
mporiecca (peakiuu oopaTuMble U HeoOpaTHUMBbIE),

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEAKITU;

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CMEIIEHIE XUMUIECKOTO PAaBHOBECHS,



* COCTaBJIATh YPaBHEHUS AIIEKTPOIUTUYECKOM TUCCOLMALIMYU KUCIIOT, IIeJI0UeH, COJIeil; MOoJIHbIe U
COKpaIléHHbIE MOHHBIC YPABHEHUS peakiiii o0OMeHa; ypaBHEHHs OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX
peaKIunii;

* IPOrHO3UPOBATH MPOAYKTHl XMMUYECKHUX PEaKIHii Mo (hopMyaam/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OIpeIeNIATh UCXOIHbIE BEIECTBA 0 (hopMyIaM/Ha3BaHUSIM IIPOAYKTOB PEAKIIMHU;

* COCTaBJIATh YPABHEHUS PEAKIUI, COOTBETCTBYIOLIMX IOCIIEA0BATENBHOCTH ((«IIETIOUKEY)
IIPEBpAILEHNI HEOPTaHNUECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB;

* BBISIBJIAITH B IIPOLIECCE IKCIIEPUMEHTA [IPU3HAKH, CBUAETEILCTBYIOIINE O IPOTEKAHUN XMMHUYECKOI
peaKuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU JOJIEH paCTBOPEHHOIO BEILIECTBA;

* ONpEAEIATh XapaKTep Cpe/ibl BOAHBIX PACTBOPOB KUCIIOT U LIEI0OUYEH 110 N3MEHEHHUIO OKPACKU
UH/MKaTOPOB;

* IPOBOJIUTh KAU€CTBEHHBIE PEAKLINH, TOATBEPKAAIONINE HATUYKE B BOJHBIX PACTBOPAX BEILECTB
OTJIENIbHBIX KATUOHOB Y aHUOHOB.

Buinycknux nonyuum 603MOHCHOCMb HAYYUMbCAL:

* COCTaBIIATH MOJICKYJISAPHBIC U IIOJIHBIE HOHHBIC YPABHEHUS 110 COKPALEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKy OCHOBHBIMHU
KJIaCCaMH HEOPTaHUYECKUX BEILECTB;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH
XUMHUYECKOHN PEaAKLUU;

* IPOrHO3UPOBATH PE3YIBTATHI BO3ICHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BemecTB

Buinycknux nayuumes:

* OTIPEACNIATh MPUHAJICKHOCTh HEOPTAHMUECKUX BEIIECTB K OJTHOMY U3 U3yYEHHBIX KJIACCOB/TPYIIM:
METaJJIbl U HEMETAJLJIbI, OKCUJIb, OCHOBAHMS, KUCIIOTHI, COJIU;

* COCTaBIISATH (POPMYIIBI BEHIECTB MO UX Ha3BAHUSM;

* OIPEAEINIATh BAJIGHTHOCTh U CTENEHb OKUCIIEHUS AJIEMEHTOB B BELIECTBAX;

* COCTaBIIATH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUM 10 BAJIGHTHOCTSIM U CTENIEHSIM OKUCIICHUS
AJIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMUYECKIX CBOMCTB MPOCTHIX BEUIECTB
(MeTaJIOB M HEMETAJVIOB) M UX BBICIIUX OKCHIIOB, 00Pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U TPETHETO
MIEPUO/IOB;

* Ha3bIBaTh O0IIMEe XUMUYECKHE CBOMCTBA, XapaKTEPHBIE IS TPYIIN OKCHIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEepHBIX;

* Ha3bIBaTh O0IIMEe XUMUYECKHE CBOMCTBA, XapaKTEPHBIC ISl KAXKA0T0 U3 KJIACCOB HEOPTAaHUYECKUX
BEILIECTB: KUCIOT, OCHOBAHHUI, COJICH;

* PUBOJIUTH TIPUMEPHI PEAKIIUMA, TTOATBEPKIAIOIMINX XHUMHUIECKHE CBONCTBA HEOPTaHUUECKHUX
BEILIECTB: OKCHIO0B, KMCIIOT, OCHOBAaHUM U COJICH;

* ONPENIETATH BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUSIX;

* COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIN OaNlaHC (U1 N3YYEHHBIX peakluii) mo
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* POBOAMTH JIAOOPATOPHBIC OMBITHI, TIOITBEPKAAIONINE XHMMHUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

* MPOBOAMTH JIAOOPATOPHBIE OTBITHI IO MOTYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB: BOAOPO/A,
KHUCJIOPO/JIa, YTIEKUCIIOro Ta3a, aMMHaKa; COCTABIATh YPABHEHUSI COOTBETCTBYIOUIUX PEAKIIUI.



Buinycknux nomyuum 603mMO0iCHOCb HAYUUMBCAL:

* IPOrHO3UPOBATh XUMUYECKHUE CBOKWCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIISATH OKUCIUTEIBHBIC UM BOCCTAHOBUTEIHHBIC
CBOKCTBA C YYETOM CTENEHEN OKUCIIECHHUS JIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

* BBISIBJISITH CYIIIECTBOBAHME T€HETUUECKON B3aUMOCBSI3H MEXTy BEIIECTBAMH B PAJY: IPOCTOE
BEILIECTBO — OKCHUJI — TUAPOKCHU — COJIb;

* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOU KHCIIOT;

* IPUBOAMTH IPUMEPHI YPABHEHHUN PEAKLINH, JISKAIIUX B OCHOBE IPOMBIIUIEHHBIX CIIOCOO0B
MOJTyYSHUSI aMMHaKa, CEPHON KHCIIOTBI, YyT'yHA M CTAJIH;

¢ OIIMCBIBATH CI)I/I3I/I‘-IGCKI/IG U XUMHUYCCKUC MMPOUECCCHI, ABJIAIOIINUCCA YaCThIO KPYIroBOPOTa BCIICCTB B
MIPUPOJIE;

* OPraHU30BbIBAThH, IPOBOJUTH YUEHUYECKHUE MMPOEKTHI IO UCCIIEOBAaHUIO CBOMCTB BEILIECTB,
MMEIOIINX BAXKHOE ITPAKTUYECKOE 3HAUCHHE.

JINYHOCTHBIMM pe3y/IbTaTaAMM H3yYeHUS MpeaMeTa « XUMUS» SBISIOTCS CIeNYIOIINE YMEHHUS:

® 0CO3HaBaTh €AMHCTBO U IIEJIOCTHOCTh OKPYXAIOLIETO MUPa, BO3MOKHOCTH €0 II03HaBAEMOCTH
¥ 00BSICHUMOCTH Ha OCHOBE JOCTHIKCHUH HAYKU;

® [IOCTETIEHHO BBICTPAauBaTh COOCTBEHHOE 1IETIOCTHOE MHUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh
U TOTOBHOCTH K CaMOOOpa3OBaHWIO, B TOM 4YHCIC H B paMKax CaMOCTOSTCILHOMN
JESTEIIbHOCTH BHE LIKOJIBI;

® OIICHUBATh JKU3HEHHBIC CUTYAIlMH C TOYKH 3pEHUsI O€30MacHOr0 o0pa3a KU3HH U COXPAHCHUS
3/10pOBbSI;

® OIICHUBATh SKOJOTHUYECKHI PUCK B3AUMOOTHOIICHUN YeTTOBEKa U MPUPOJIBI.

¢ bopmMHpoBaTh  SKOJOTMYECKOE MBIIIJICHHE: YMEHHE OLIEHUBATh CBOIO JESATENBHOCTh U
MOCTYIKHU APYTUX JIIOJIEH C TOYKU 3PEHUS COXPAaHEHUS! OKPYXKAIOIIEH Cpe/Ibl - FrapaHTa )KU3HU
u Ojarormoiry4us Jozeil Ha 3emie.

MeTtanpeAMeTHBIMH pe3yjibTaTaMH HM3y4eHHS Kypca «XUMHs» sBIseTcs (OPMHpPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (Y'Y I).

Pecynamusnvie YV/I.

® CaMOCTOSITEIbHO OOHApyXuBaThb U (POPMyIHUpPOBaTH Y4eOHYIO MPOOJIEMy, ONPEACNSTh IEIb
y4eOHOM JeSTENHHOCTH;

® BBIJIBUTATh BEPCHUU PpEIICHHs] MPOOJIEeMbI, OCO3HABaTh KOHEYHBIN pe3yNnbTaT, BHIOMpATh U3
IPEJIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHKEHUS LIEIIH;

® COCTaBJIATh (MHAWBUIYaJIbHO WM B TPYIIIE) MJIaH pelIeHUs TPOOIeMBbl;

epaboTasi Mo IJIaHy, CBEPATh CBOM JIEHCTBUA C LIENbIO M, MPH HEOOXOIUMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSATENBHO;

® B TMAJIOTE C YYUTENIEM COBEPLICHCTBOBATH CAMOCTOSTENILHO BhIpaOOTaHHBIE KPUTEPUH OLIEHKH.

Tloznasamenvhvie YYVJ/I:

® aHATM3UPOBATh, CPABHUBATH, KilaccuuuupoBath U 0000maTh (PAKTHI U SIBICHUSA. BBISBIATH
MPUYMHBI U CIEACTBUS MPOCTHIX SBICHUI.

® OCYIIIECTBIIATh CpPaBHEHHE, KIACCU(DUKAIINIO, CAMOCTOATEILHO BBIOMpAs OCHOBAHHUS W
KPUTEPUH JJIs1 YKA3aHHBIX JIOTUYECKUX OINEpaLHii;

® CTPOUTH JIOTUYECKOE PACCYXKJIEHHE, BKIIOYAIOIIEEC YCTAHOBJIECHHWE MNPUUYMHHO-CIEICTBEHHBIX
CBSI3CH.

® CO3/1aBaTh CXEMAaTHUECKHE MOJICITH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJISITh TE3HUCHI, paSJ'II/I‘—IHI)Ie BUBI IIJTAHOB (HpOCTBIX, CJIOXKHBIX U T.l'[.).

e 1peo0pa3oBbIBaTH HHPOPMAIUIO U3 OJHOTO BUAA B APYro# (TaOIHIly B TEKCT H TIp.).

® yMETh OIpPEAETATh BO3MOXKHBIE MCTOYHUKUA HEOOXOAMMBIX CBEIEHUH, MPOU3BOIHUTH TOUCK
uH(pOpMaIIN1, aHATTU3UPOBATh U OLIEHUBATH €€ IOCTOBEPHOCTb.



Kommynuxamuenvie YVJI:

CaMOCTOSITEeThHO OPraHU30BBIBATh YUEOHOE B3aUMOJICHCTBUE B TPyMIE (OMPEAesTh OOIIHe IEeNH,
pacnpenenaTh poju, JoOroBapuBaThes APYT ¢ APYTOM U T.1.).

2. Conep:xxanme y4eOHOTo npeamMera « XuMHus».
8 kuacc.

HavanbHble NOHATHS M 3AKOHBI XUMHH

Tena w BemectBa. CBOHCTBAa BEMIECTB. ODTallOHHBbIE (PU3UYECKHE CBOWCTBA BEIICCTB.
Marepuansl U MatepuanoBefeHue. Poiab XMMHUM B KU3HU COBpeMeHHOro ooOmiectBa. OTHOIICHHE
00IIeCTBa K XUMHHU: XeMOPHIUS U XeMOPOOHsI.

Mertonpl wu3ydeHus xuMuu. HaOmoaenwe. OxcnepumeHT. MopaenmupoBanue. Moenu
MarepuaibHble U 3HAKOBBIE WJIM CUMBOJIbHBIE.

l'azel. XKugkoctu. TeEpable BemiecTBa. B3auMHble nepexoabl MEXIy arperaTHbIMHU
COCTOSHUSIMU BEILECTBA: BO3TOHKA (CyOnumanus) ¥ JecyOluMalnius, KOHJEHCAIMs U HCIapeHHe,
KPUCTAJUIM3ALMS U TIJIABJICHHE.

®usnyeckue sBiaeHus. YHUCThIE BEIIECTBA U CMECH. [ OMOr€HHBIE M TE€TEPOTCHHBIE CMECH.
Cmecu razooOpasnble, xunkue U TBEpAbIe. CHocoObl pa3leNeHusi CMeceil: MeperoHka, Wiu
TUCTHUISINS, OTCTaMBaHWe, (PUIbTpOBaHWE, KPUCTAJUIM3AIMS WM BhITApUBaHUE. XpomaTorpadus.
[Ipumenenue 3TUX croco60B B 1a00paTOPHOI MPaKTUKE, HA IPOU3BOJACTBE U B OBITY.

XUMHUECKUE 3JEeMEHThI. ATOMBI U MOJIEKYJbl. [IpocThle U CllOXkHBIE BeHIeCTBA. AJIIOTPONUS
Ha npumepe kuciaopoaa. OCHOBHBIE MOJOKEHHSI aTOMHO - MOJIEKYJIsipHOro yueHus. Monsl. Bemecrsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOCHHSI.

3HaKku (CUMBOIIBI) XUMUYECKUX dNIeMeHTOB. MHpopMaIus, KOTOPYIO HECYT 3HAKH XUMUYECKUX
3JIEMEHTOB. DTUMOJIOTHUS HA3BaHUN HEKOTOPBIX XUMHUYECKUX dJeMeHTOB. [lepmoanueckas tabnuia
xumuueckux snmeMmeHToB [[. Y. MenzaeneeBa: KOpOTKONEPUOIHBIA U JIMHHONEPHOIHBIA BapUAHTHI.
[Tepuons! u rpynmel. ['1aBHas U modouHas MOArpynmsl, uin A- u b-rpynmel. OTHOCUTEBHAS aTOMHAs
Mmacca.

Xumuueckue Gopmynsl. Manekcs u koddduimeHTsl. OTHOCUTENbHAS MOJEKYIspHas Macca.
MaccoBast 10J11 XUMHUYECKOTO 3JieMeHTa B coeAnHeHnu. Hdopmaiins, KOTOpyro HECYT XMMHUECKUE
(bopMyIbI.

BanentHocts. CTpykTypHBIE (hOpMYIbl. XHMHUECKHUE SJIEMEHTHI C TOCTOSIHHON U MTePEeMEHHOMN
BAJIGHTHOCTHIO0. BbIBOA (OpMynBl COEIMHEHHS 10 BaJEHTHOCTU. OrmpeneneHne BaJleHTHOCTH
XUMHUYECKOTO dJIeMeHTa 1o popmyre BeriecTBa. CocTaBieHUE Ha3BaHUNM COCTMHEHUM, COCTOSAIINX U3
JIBYX XMMHUYECKHUX DJIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuueckue peakuuu. PeareHTel W npoaykTsl peakiuu. [Ipu3HaKM XMMHYECKHX DPEAKIUN.
VYcnoBust MX MPOTEKAHUS U MpeKpaleHus. Peakuuu ropeHus. DK30TepMUUYECKUE U SHIOTEPMHUUECKUE
peaKkiuu.

3aKOH COXpPAaHEHHS MAacChl BEIIECTB. XMMHUYECKHE ypaBHEHHs. COCTAaBICHHE XHUMHYECKUX
ypaBHeHui. THpopMaIus, KOTOpYIO HECET XUMHUYECKOE ypaBHEHHE.

Knaccudukanmss XuMUIECKUX PEakifii 10 COCTaBy M YUCIY PEareéHTOB W MPOIYKTOB. THITBI
XUMUYECKUX peakiuii. Peakimy coennHeHMsI, pa3IoKeHUs, 3aMelIeHnss 1 oomeHa. KaranmuzaTopsr u
KaTajus.



JdemMoHcTpanuu
* Komekuust MatepuanoB U U31EIUI U3 HUX.
*  Mogenu, ucnojiabp3yeMble Ha ypokax (pu3nUKd, ONOJIOTHH U Teorpaduu.
*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMHUECKUX BEIIECTB.
*  Mozenu KpUCTaNINYECKUX PEILETOK.
* CoOupanue npudopa s MOJTy4eHHs ra3a U IpOBEpKa €ro Ha repMETUYHOCTb.
* Bo3sroska cyxoro jbja, oaa nin HaQTaauHa.
* ArperaTHbl€ COCTOSIHUSI BOJBI.
* PasnencHue JByX HECMEIIMBAIOIIUXCS )KUIKOCTEH ¢ IOMOIIBIO IEIUTEIbHON BOPOHKH.
e JlucTuiiATop u ero pabora.
* VYcraHoBka i (uIbTpOBaHUS U €€ paboTa.
* YcraHOBKa [yl BbIIapUBaHUA U €€ padora.
*  Kostekuus ObITOBBIX TPUOOPOB /715 (PUIBTPOBAHUS BO3/YyXa.
* Paznenenue kpacsiuero BemecTna (jomacrepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpagpum.
*  Mogenu aTIOTPOITHBIX MOAU(DHUKAINIA YTIEpoaa U CEPHI.
* Ilosydenue 030Ha.
 Toprpers 1. 5. Bepriennyca u JI. . Menzeneesa.
* KopoTkoneproaHslil U JUIMHHONIEpUOAHBIA BapruaHTsl [lepuonnueckon cucrems /1. 1.
Menneneesa
* KoHcTpynpOBaHHE IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.
* Amnnapat Kunna.
* Pasznoxenue Ouxpomara aMMOHHUSI.
* Topenue cepbl 1 MarHMEBOM JICHTBI.
* Tloptpetrsl M. B. Jlomonocosa u A. JI. JIaBya3be.
*  OnbIThl, WTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MAaCChl BEILIECTB.
* Topenue pocdopa, pacTBOpeHHE NMPOIyKTa TOPEHUS B BOJIE€ U UCCIIEOBAHNUE MTOJIyYEHHOTO
pacTBopa JJAKMYCOM .
* BsaumoaelcTBUE COJITHON KUCIIOTBI C IUHKOM.
* Tlonyuyenue runpoxcuna meau(Il) u ero pasznoxkeHue Mpu HarpeBaHUU.
JlabopaTopHbIe ONbITHI
. O3HaKOMIIEHHE C KOJJIEKIIMEH JTaOOpaTOPHON TTOCY/IBI.
. IIpoBepka npubdopa J1st MOTyYEHHsI Ta30B HA T€PMETUYHOCTb.
. O3HaKoMIIeHHE C MUHEpalaMy, 00pa3yloIMU I'PaHUT.

. IIpuroroBieHre reTeporeHHON CMECH MOPOLIKOB CEPHI U JKelie3a U UX pa3ziesieHue.

1
2
3
4
5. B3anMmojeiicTBIE pacTBOPOB XJIOPHIOB U HOIUIOB KaJUsl C PACTBOPOM HUTpaTa cepedpa.
6. IMonyuenue rumpoxcuna meau(ll) u ero BzanmMoaeNCTBUE C CEPHON KUCITOTOM.

7. B3aumosieiicTBre pacTBOpPa COJIBI C KUCIIOTOIA.

8. TIpoBepka 3aKOHA COXPAHEHHsI MAacChl BEIECTB Ha MPUMEPE B3aMMOJIEUCTBHS MIENOUH U KUCIOTHI.
9

[TpoBepka 3akOHa COXPAaHEHHUS MACChl BEIIECTB HA MPUMEpPE B3aUMOACHCTBUS HIENOYU U COIHU
xenesa (I11).

10. Pasnoxkenne nepokcuia BOJOPO/Ia ¢ MOMOIIbI0 okcuaa mapranmna (IV).

11. 3amemenue xene3oM MM B MEIHOM KYIIOPOCE.



IIpakTnyeckune padoTnl
1. 3HAKOMCTBO C JIabopaTopHbIM 000pynoBanueM. [IpaBuia TexHukn 6€30MaCHOCTH NP paboTe
B KaOuHeTe xuMuu. Hekotopsie BUABI paboT.
2. AmHanu3 nouBblL
Baskneiilue npeacraBuTe/ M Heoprannyeckux Bemects. KojimuecTBeHHbIe OTHOLIIEHUS B
XUMHUH

CocraB Bo3ayxa. [lonstre 06 00BEMHOI 10716 KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH
— Bozayxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOil cMecH 10 ero 00bEMHOMU J10J1€ U HA00OPOT.

Kucnopona. O3on. [Tonyduenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KUCIOPO/Ia.
XUMHUYECKUE CBOMCTBA KUCIOPO/Ia: B3AUMOAECHCTBUE C METAJUIaMU, HEMETAJUIAMU U CJI0KHBIMU
BeuectBamu. [Ipumenenue kucinopoaa. Kpyropopor kucioposa B IpUpoe.

Oxkcunel. OOpazoBaHue Ha3BaHU OKCHIOB 10 UX Gopmyrnam. CocraBieHue GopMysT OKCHUIOB
1o ux Ha3zBaHusAM. [IpencTaBuTenu OKCHIOB: BOJA U YIIIEKHUCIBIN ra3, HeraméHas u3BeCTb.

Bognopon B npupoe. dusznueckne 1 XUMUYECKUE CBOMCTBA BOJAOPO/A, €T0 MOIyYeHUE U
MIPUMEHEHHUE.

Kucnotsl, ux cocraB u knaccuduxanus. Muaukaropsl. Tabmuia pacTBOPUMOCTH.

ComnsiHast ¥ cepHast KMCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHusl. PacTtBopumocTs cosneli B Boze. [IpencraBurenu conei: Xjiopus
HaTpus, KapOoHaT HaTpus, hocdar KaabLus.

[Tocrosinnas ABoragpo. Konnuectso Bemectsa. Moinb. Mossipaas Macca. KpatHble equHUIIbI
M3MEpEHUs KOJIMYEeCTBA BEIECTBA — MHJIJIUMOJb ¥ KUJIOMOJIIb, MIJTUMOJISIPHAS U KUJIOMOJISIpHAS
MAacchl BEIIECTBA.

Pacu€rel ¢ wucronb30BaHMEM TMOHSATHH «KOJIMYECTBO BEIIECTBA», «MOJIApHAs Maccay,
«IIOCTOSIHHAsA ABOTazipo».

3akoH ABoraapo. MossipHblil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO raza Io JIpyromy.

KpaTtHble equHuIbl U3MEpEeHNs — MUJUTUMOJISIPHBIN U KWJIOMOJISIPHBINA 00bEMBI Ta3000pa3HbIX
BEIIECTB.

Pacué€rbel c wcnonb30BaHMEM TMOHSATHM «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBII 00BEM ra30B», «IIOCTOSHHAS ABOTapo».

Pacu€rel c wHcHoONb30BaHMEM IMOHATHM «KOJIMYECTBO BELIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00BEM ra3oB», «4UCI0 ABOTraIpo.

I'mapocdepa. KpyroBopor Boabl B mpupoze. duznueckue M XUMHUECKHE CBOMCTBA BOJBIL:
B3aUMOJICVICTBUE C OKCUAAMM.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUM B BOJE. MI3MEHEHNE OKPACKU MHIUKATOPOB
B 1IesI04HOI cpeze. [IpencraBureny mienoden: ruAPpOKCUAbI HATPUS, KNS U KaJIbIUS.

PactBopurens u pactBop€HHOE BemecTBo. PactBopel. PactBopenue. ['mapatel. MaccoBas nois
pacTBOpéHHOro BeniecTBa. Pacd€rbl, CBA3aHHBIE C HCIIOJIB30BAHMEM IIOHATHSA «MaccoBasi JI0JIs
PacTBOPEHHOTO BELIECTBA.

JdemMoHcTpanuu

* OmpeneneHue coepKaHus KUCIOPOAa B BO3TyXe.
* [lonydeHue kucaOpoIa pa3ioKeHUEM NIEpMaHraHaTa Kajlus U epoKcuaa

BOAOpPOJA.

* CobupaHre METOJJOM BBITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.



* TopeHue maruus, xenesa, yrisi, cepbl 1 pocdopa B KUCIOPOIE.
* Komnnekuust okcuaoB.

* Ilonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOIA.

* ['openue Bomopoja.

* BsaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

* Komieknus MUHEpaIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus: cepoil KUCIOTHI.

e  Komgekuus cosen.

* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.

* HekoTopslie MeTaIbl, HEMETAILJIBI U COSAMHEHHS KOJTMYECTBOM BEIleCTBa B 1 MOJIb.
*  Mopaenb MOISIpHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabGopaTropHble ONBITHI

12.  TlomyTHeHHE U3BECTKOBON BOJBI IIPH MPOIYCKAHMHU YIIEKUCIIOTO Ta3a.

13. Tlomyuenue BogOpOAa B3aMMOJEHCTBUEM LIMHKA M COJISHOM KHUCIIOTHI.

14. PacnosHaBaHUE KMCIOT HHIMKATOPAMM.

15. H3meHeHme OKpacKM MHAMKATOPOB B HIEIOYHOM CpPEJIE.

16. OsmakomiieHHMe ¢ mpemaparaMy JOMAIIHEN MM MIKOJBHOM alTeuKH — PacTBOPAMHM IIEPOKCHUIA
BOZIOPOJIa, CIIUPTOBOM HACTOMKM MOJIa M HAIIATBIPHOTO CIIUPTA.

IIpakTuyeckue padoThl

3. TMonyuenue, coOMpaHue M PaCIO3HABAHUE KHUCIOPOIA.

4. Tlonyuenue, COOUpaHUE ¥ PACIIO3HABAHUE BOJAOPO/IA.

5. TIpuroToBieHre pacTBOPOB COJIEH C MX 3aJaHHON MacCOBOM JIOJIEN.

OcHOBHBIE KJIACChI HEOPraHUYECKUX COCUHECHUH.

O06001enue cBeeHn 00 OKCHIax, X KiaccuuKaiim, Ha3BaHusIX U cBorcTBax. CriocoObl
MOJTYYEHUS] OKCHIOB.

OcHoBaHus, WX KiIaccupUKalMs, Ha3BaHHWS W CBOMCTBAa. B3anMojelcTBHE C KHCIOTaMH,
KHCJIOTHBIMU OKCHJIAMH U COJISIMU. PasnokeHue HepacTBOPUMBIX OCHOBaHMM. CrocoObl MOTydeHUs!
OCHOBAaHMM.

Kucnotel, ux knaccupukanus u HazBaHus. OOmIME XUMHUYECKHE CBOWCTBA KHCIOT.
B3auMopeiicTBue KHUCIOT ¢ MeTalaMU. OJJEKTPOXMMUUYECKHH P HANpsHKEHUHW METaJuloB.
B3anMopeiicTBre KUCIIOT C OKCUAaMU METAJLIOB.

B3anMozneincTBre KHCIOT C OCHOBAaHMUAMM — pPEAKLUs HEWTpanu3aluud. B3aumonencTBue KHUCIOT ¢
cossimu. [TomyueHne 6ECKUCIOPOIHBIX U KHUCIOPOICOAEPKAIINX KUCIIOT.

Comm, ux kinaccudukanus u cBoricTBa. B3anmosencTre coneit ¢ MmetaiaMu, 0COOEHHOCTH
ATUX peakiui. BzanmoencTBre coneu ¢ CONsIMU.

['eneTnueckue psabl MeTaia U HeMeTauia. ['eHeTudyeckas CBsi3b MEKy KilaccaMmu
HEOPraHUYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumopeiicTBrE OKCHIA KATBINS C BOMIOM.

18. [TomyTHEHME M3BECTKOBOM BOIEL.

19. Peaknus HeliTpanusanyu.

20. TMonyuenue ruapoxcuaa meau (I1) u ero B3anMoeiicTBrE ¢ KMCIOTOM.

21. Paznoxenue ruapokcuaa meau (1) npu Harpesanum.



22. B3auMoIeiicTBHE KICIOT ¢ METaJJIaMH.

23. B3auMoIeiicTBHE KICIIOT C COJISIMH.

24. O3HaKOMJICHHE C KOJUIEKIIUEH COJICH.

25. B3aumopeiictue cynbgara meau(Il) ¢ xenesom.
26. B3anmoeiicTBre colieil ¢ COISIMH.

27. Tenernyeckas cBA3b HA IPUMEPE COCAUHEHHUI ME/IH.
IpakTHyecKue padoTsl

6. Pemenue SKCIEpPUMEHTATBHBIX 3a71a4.

Ilepuoanuecknii 3axon u [lepuoanyeckas cucreMa XMuMHUYECKHX 3JIEMEHTOB
. . MeHnaesneeBa u CTpOeHHE aTOMA

EcrecTBeHHBIE CEMENCTBA XUMUUYECKHUX 3JIEMEHTOB: IEJIOYHBIC u LIEJI0YHO3EMETIbHBIE
METaJlJIbl, TaJIOT€Hbl, MHEpPTHbIe (OyiaropogHbie) ra3pl. AM(OTEpHOCTh. AMQOTEepHBIE OKCHUABI U
ruapokcuibl. KomiuiekcHble comu.

Otkpsitue J. . MenaeneesbiM [lepronnueckoro 3akoHa u co3ganue um Ilepuoaunyeckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

ATOMBI KaK popMa CYIIECTBOBAHUS XUMHUYECKHUX 3JIeMEHTOB. OCHOBHBIC CBEJICHUS O CTPOCHUU
aToMOB. JloKa3aTenbcTBa CIOXKHOCTU cTpoeHus: aToMoB. OnbiThl Pesepdopna. [lnanerapuas mozaens
CTPOCHUS aTOMA.

CocraB aTOMHBIX sJiep: MPOTOHbI, HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAas Macca. B3aumocBs3b
MOHATUN «IIPOTOHY, «KHEUTPOH», «KOTHOCUTEIbHAs aTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTPOEHHUE FNEKTPOHHBIX YPOBHEW aTOMOB XHMHMUYECKHX 3JI€MEHTOB
Ne 1-20. IlonsiTHE O 3aBEPUICHHOM AJIEKTPOHHOM YPOBHE.

W3oronbl. ®usmyeckuil cmpicn cuMBoiMku [lepuogmueckoit cucrembl. CoBpeMeHHas
dbopmynupoBka [lepuonnueckoro 3akoHa. M3MeHEeHUs CBOMCTB AJIEMEHTOB B MEpUOAaX W TPyMIax,
KakK (QYHKIIHMS CTPOSHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTUKa OJJIEMEHTA-MeTaula M 3JIEMEHTa-HeMeTallla [0 WX IOJOKEHUI0 B
[Tepuonnueckont cucreme xumuueckux 3nemeHToB /1. 1. Menneneena.

JdemoncTpanuu
* Paznuunbie hopMbl TAOIHI] TIEPUOANIECKON CUCTEMBI.
* MopaemupoBanue noctpoenus [lepuoanueckoit cucrems! /1. 1. Meneneesa.
* Moaenu aTOMOB XUMHUYECKUX DJIEMEHTOB.
*  Mojenu aTOMOB JIEMEHTOB 1—3-T0 MeproI0B
JlaGopaTopHbIe ONBITHI.
28. Tony4yenne am(pOTEpHOro TMAPOKCHAA U HCCIIENOBAHNE ETO CBOMCTB.

Xumuueckasi cBsizb. OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHbIE peaKkuuu.

WNonnas xumuueckas cBsi3b. MoHbl, 00pa3oBaHHbIE aTOMaMH METAJJIOB U HEMETaUI0B. CXeMbl
o0Opa3oBaHMsl MOHHOW CBA3M Il OWHApHBIX coeAMHEHUN. VOHHBIE KpUCTAIIUYECKHe PEMIETKH U
(u3nyecKkre CBOMCTBA BEIIECTB C 3TUM THIIOM pew€Tok. [ToHsTHE 0 hOpMYIBHON €TUHUIIE BEIIECTBA.

KoBanentHass xumuueckasi CBsi3b. DJIEKTPOHHbIE U CTPYKTypHbIe (popmynbl. KopaneHTHas
HenoJisipHast cBsi3b. (CxeMbl 00pa3oBaHUs KOBAJIEHTHOM CBSI3W /sl OWHApHBIX COEIMHEHUH.
MonekyispHbIE M aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, U CBOMCTBA BEILIECTB C OTUM THUIIOM



PELIETOK.

ONEeKTPOOTPULATENIBHOCTh.  PAn  snmexrtpoorpuuaresnbHocTH.  KoBaneHTHas — mosisipHast
xumuyeckas cBs3b. Junonb. Cxembl 00pa3oBaHUS KOBAJEHTHOW IOJSPHOM CBA3M Al OMHAPHBIX
coequHeHU. MosekylIsipHble U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C JTUM
THUIIOM PEIIETOK.

Mertannnueckas XMMHUYECKas CBSA3b M METaJUIMyecKas Kpucramuinyeckas pemérka. CoiicTBa
BEILECTB C 3TUM THUIIOM PEIIETOK. EnrHas npupoaa XUMHYECKUX CBS3EH.

Crenenb okwuciienus. CpaBHEHUE CTENEHH OKHUCICHHMS M BaJleHTHOCTU. [IpaBmia pacuéra
CTETIeHEeH OKUCIIEHU 10 (popMysiaM XUMHUYECKUX COCTMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. OnpeneneHue CTENEeHEH OKUCICHHS UL
3JIEMEHTOB, 00pa3yOLMX BEIECTBA Pa3HbIX KJIaccoB. Peakiuym MOHHOro oOMeHa M OKHUCIMTENbHO-
BOCCTAHOBUTENbHbIE peakuud. OKUCIUTEIb M BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE.
CocraBiieHHE YpPaBHEHMM OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOIOM 3JIEKTPOHHOIO
OanaHca.

JleMoOHCTpaL U

* Buneo ¢pparmenTs u cnaiinel «MloHHas XUMHYECKast CBA3b ».
* Kosieknus BeImecTs ¢ MOHHOM XMMUYECKOH CBSA3bIO.
* Mopaenu MOHHBIX KPUCTAJUIMYECKUX PELIETOK.
* Buneodparmentsl u cnaiiibl «KoBajeHTHasXUMUYECKAs CBA3bY.
* Koseknus BeImecTs MOJEKYISIPHOTO U aTOMHOIO CTPOEHHUS.
* Mopaenu MOJEKYJISIPHBIX U AaTOMHBIX KPHUCTAUNINYECKUX PEILETOK.
* BuaeodpparmMeHTsI U craiiipl «MeTamTndecKass XMMUIecKas CBSI3b.
¢ Komreknus «MeTajuisl U CIIIaBbI».
* BsaumMojeiicTBUE IUHKA C CEPOid, COJITHON KUCIOTOM, XiopuaoM meau (11).
* T'openue maruus.
* B3saumozencTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONBITHI
29. W3roropieHnre MOAENH, WLTFOCTPUPYIOIIEH CBOWCTBA METAJIIMIECKOM CBA3H

9 kiacc.
IToBTOpeHue n 00001IeHUE CBEAeHUIT O Kypcy 8 Kiacca

bunapusie coenunenus. OKCUIbI coneoOpa3yrolme u Hecojieoopazyromue. [ uapoKcuib:
ocHOBaHUs, aM(poTepHbIe, KHCIOTHL. CpeaHue, KUCIbIe, OCHOBHBIE COJIH.

O0600611eHne cBeieHH 0 XUMuYeckux peakiusax. Kinaccupukanns XuMHUeCKUX peakiuii 1o
Pa3IMYHBIM OCHOBAaHUSM: COCTABY U YHUCITY pPearupyronmx 1 00pa3yonmxcs BEIeCcTB, TEMIOBOMY
s dexTy, HarpaBIeHUIO, U3MEHEHHIO CTENIEHEH OKHUCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyromlme
BEIIECTBA, (pase, NCIOIb30BAaHUIO KaTaIN3aToPA.

[ToHsATHE O CKOPOCTH XMMUYECKOH peakiuu. PaKkTopbl, BIUIIOIMINE HA CKOPOCTh XUMHUYECKUX
peaKImii: MPUPOJIa PearupyroNrX BEIIeCTB, HX KOHIIEHTPAIIHS, TEMIIEpPaTypa, TUIOIMaIb
COIIPUKOCHOBEHUS, HAIMYKE Katann3aropa. Karamms.

JdemMoHcTpanuu
* (O3HaKOMJIEHHUE C KOJUIEKIIUSAMHU METaJIOB U HEMETAIJIOB.
* (O3HaKOMJIEHHE C KOJUIEKIIUAMHU OKCUIOB, KUCIIOT U COJIEH.

* 3aBHUCHMOCTh CKOpPOCTH XUMHUYECKOH pCaknuuu OT NpUPOJAbI pCarupyromux BCIICCTB.



* 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKIUU OT KOHIIEHTPALIMH PEarupyOIINUX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peaKkuu OT ILJI0IIa 1
CONPUKOCHOBEHUS PEAarupyroInX BEIIECTB («KUTISIIUI CIION»).
* 3aBUCHUMOCTb CKOPOCTU XMMHUYECKON PEAKIUU OT TEMIIEPATypPbl PEArNPYIOLIUX BEIIECTB.
JlaGopaTopHbIe ONBITHI
B3anmoneiicTBre aMmMuaKka U XJ0pOBOJIOPOIA.
Peaknus HeliTpanusanuu.
Habmonenue temnoBoro 3¢ dexra peakiiuu HeuTpann3aimi.
B3aumogeiicTBue cepHoit Kuciothl ¢ okcuaoM meau (I1).

Paznoxenne IMEPOKCHUIa BOAOPOJa C ITIOMOIIBIO KaTaJIa3bl KapTO(beJ'IH

o0k wdE

3aBHCHMOCTbH CKOPOCTU XUMHUYECKOM PEaKIUK OT IPUPOJIBI PEATMPYIOLINX BEIECTB HA
IpHMEpE B3aUMOJIEHCTBHS PACTBOPOB TUOCY/Ib(aTa HATPUS U XJI0puaa Oapus, THOCYIb(ara
HATPHS ¥ CONITHON KHMCIIOTEL

7. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKOM PEAKIUK OT IPHPOIBI METAILIOB IIPU UX B3aUMOJEHCTBHN
C COJIIHOM KHMCIIOTOM.

8. 3aBMCHMMOCTH CKOPOCTH XUMUYECKON PEAKIIUKM OT HPUPOILI KUCIIOT ITPU B3aMMOJEHCTBUY UX C
HKEIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XUMUYECKON PEAKIIUM OT TEMIIEPATYPEL

10.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMHU OT KOHLEHTPALIHH.

11. 3aBMCHMMOCTH CKOPOCTH XMMHYECKON PEAKIMH OT IUIOIIAAX CONPHKOCHOBEHHMS PEArMPYIOLINX
BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT KATAIU3aTOPA.

XHMHYECKHE peaKIIi B PACTBOPAX 3JIEKTPOJIMTOB

[ToHATHE 00 ANIEKTPOIUTUYECKON JUCCOIMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. MexaHu3m
JUCCOLUAIMN 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM CBs3H. CTENeHb AJIEKTPOJIMTUYECKON
nucconuanui. CHUiIbHbIE U c1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DIIEKTPOIUTHUECKON aucconmanuu. Kiaccudukanys HOHOB U
ux cBoiicTBa. KucCioThl, OCHOBaHUS U COJIM Kak 3JIEKTPOJIUTHL. VX Kilaccudukanus u aucconuanmsi.

OOmre XuMUYeCKre CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU WHIUKATOPOB, B3aUMOJIEHCTBHE C
MeTaJUIaMH, OKCHJIaMH U TUJPOKCUIAMHU METAJUIOB M CONIMHU. MoJeKyssipHble M HOHHBIE (TIOJIHbIE U
COKpalIEHHbIE) YPABHEHMSI pEaKLIUN.

XUMHYECKUN CMBICI COKpAUI€HHBIX YPaBHEHHUW. YCIOBUA IIPOTEKAHUS PEAKLHUA MEXAy
3JIEKTPOJIUTAMHU 10 KOHIA. Psi1 aKTHBHOCTH METAIIOB.

OO0mue XMMHYECKHWE CBOMCTBAa IIEJNOYEH: B3aUMOJEHUCTBHE C KHUCIOTaMH, OKCHIAMHU
HEMETaIlJIOB, coyiaMu. O0IIMe XMMHUECKHEe CBOIICTBA HEPACTBOPUMBIX OCHOBAHUM: B3aUMOJEHCTBHE C
KHCJIOTaMH, Pa3JI0KEHHE ITPU HaIrPEBaHUH.

OOmre XMMHUYECKHe CBOMCTBA CPEJHUX COJIEH: B3aUMOJICHCTBHE C KUCIOTaMH, LIeT0YaMH,
COJIIMM U MeTaJlZIaMU. B3auMOIEHCTBUE KUCIIBIX COJIEH CO LIETOUYaMH.

I'maponus, kak oOMEHHOe B3auMoOJecTBUE cojiell ¢ BogoW. I'maponus comu CUIBHOTO
OCHOBaHUS U c1a00i KUCHAOTHL. ['uaponan3 conu cnaboro ocCHOBaHUS U CHIIbHOM KucioThl. [lkana pH.

CBolicTBa KHCIIOT, OCHOBaHHM, OKCHJIOB U COJIEH B CBETE€ TEOPUU DIEKTPOIUTHYECKOU
JUCCOLIMAIMU U OKUCIIMTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.



JdeMoHcTpanuu.
* HcrnbiTaHue BENIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOTHOCTb.
*  3aBUCHUMOCTH AICKTPOIPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPAIIHH.
* JIBuKeHHE OKpAIlIEHHBIX HOHOB B AJIEKTPUYECKOM TOJIE.
* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax CoJiei.
JlaGopaTopHbIe ONbITHI.
13. Jucconmanus cnaObIx 3JIEKTPOIUTOB HA IPUMEPE YKCYCHON KHUCIOTEL
14. Vizmenenue oKkpacku HHAMKATOPOB B KMUCIIOTHOM CPEJIE.
15.  Peaknus HeWTpanuM3aluy pacTBOpa MEIOYM Pa3IUYHBIMU KUCIOTAMH.
16. Tlomyuenue ruapoxcuna meau (11).1 ero B3anmMoeicTBHE C Pa3IMYHBIME KHCIOTAMHU.
17. BzaumogneiictBue cuabHBIX KUCIOT ¢ okcunom meau (11).
18-20. B3aumojeiicTBrE KUCIOT C METaJLIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyqHsI KPEMHUEBOM KMCIOTBL
23. KauecTBeHHas peakiys Ha XJIOPUJ - MK CYIb(aT-uOHbI
24. VI3sMeHeHne OKPACKH MHIMKATOPOB B ILEJIOYHOM CpeEIE.
25. B3aumoeiicTBe menovei ¢ YTJIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuernue ruapokcuga meau (11) u ero pasnoxenue.
28. BzaumoeiicTBre KapOOHATOB C KMCIOTAMH.
29. Tlonyuenue ruapokcua xenesa(lll).
30. BzaumopeiicTue xenesa ¢ pactsopom cyabhara meau (1)
IIpakTnyeckune padoTsl
1. CsoiicTBa KUCIOT, OCHOBAHHMH, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHYECKOM
JTUCCOIUAITIN ¥ OKUCITUTEIHFHO -BOCCTAHOBUTEIIBHBIX PEAKITUi

HemeTayuibl M MX coeJMHEHUSA

CrpoeHne aToMOB HEMETAIOB W MX nojoxeHue B Ilepuoguueckoit cucreme. Psn
NEKTpoOoTpHULaTenbHOCTH. Kpucrammmdyeckue peméTkn HEMETalIoOB — IPOCTBIX  BEIIECTB.
Annorponus u e€ nmpuuuHbl. Pusznyeckue cBoiicTBa HemeTauioB. OOIIME XMMHYECKUE CBOICTBa
HEMETAJIJIOB: OKUCIUTEIBHBIE U BOCCTAHOBUTEIIBHBIE.

I"a;morensl, cTrpoeHne UX aTOMOB ¥ MOJIEKYJ. PU3NUECKHE U XUMUYECKHE CBOKCTBA aJIOT€HOB.
3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB TaJOr€HOB B 3aBHCHUMOCTH OT MX IIOJOXEHHUS B
[lepnonnueckoin cucreme. HaxoxzaeHue rajloreHoB B INPUPOJAE M UX IOJy4eHHE. 3HA4YECHHE U
MIPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOIOpOBI M COOTBETCTBYIOLIME KM  KHUCJIOTBHI:  IUIAaBHKOBasi,  COJIsHaf,
OpoMoOBOAOpOIHAS, MOJAOBOJOpoaHAsA. ['anorenunpl. KauecTBeHHBbIE peakluu Ha TaJOT€HU[-MOHBI.
[IpuMeHeHne COeAMHEHUH TaJIOreHOB U MX OMOJIOTHYECKas pPOJb.

OOmas xapakrepuctuka siaemMeHToB VIA-rpynmel. Cepa B mpupoje M €€ MOTydeHHE.
AnnotponHsle MOAM(UKALIMY Cepbl U UX CBOICTBAa. XMMUYECKHUE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBOJIOpOJI: CTPOCHUE MOJEKYIbI, (PU3NUYECKHE M XUMHUYECKHE CBONCTBA, MOJIyY€HUE H
3Hauenne. CepoBogopoanas kuciota. Cynbduapl U ux 3HaueHue. JIroMuHOPOPHI.

Okxcup cepsl (IV), cepuucras kuciora, cynb@uThl. KauecTBeHHas peakius Ha CyJIb(pUT-HOH.

Oxcun cepol (VI), cepras kucnota, cynbdarel. Kpucramioruaparel. KauectBeHHas peakius



Ha cynb(haT-uoH.

CepHast KuCIOTa - CHJIBHBIN 2JIeKTpoiuT. CBoMCTBa pa30aBIEHHONH CEPHOM KHUCIOTHI, Kak
TUIUYHOM KHUCJIOTBHI: B3aUMOJCHCTBHE C MeETallJlaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHJIAMH,
OCHOBAHHUSAMH M aM(OTEPHBIMH I'MJIPOKCUAAMH, coiisiMu. KauecTBeHHas peakius Ha Cynb(aT-noH.

OOmast xapakTepuCTHKa 53JeMEeHTOB VA-rpynmbl. A30T, CTpOEHHE aroMa U MOJIEKYJIBL.
dusnuecKkue U XMMUYECKHE CBOMCTBA M MPUMEHEHHUE a30Ta. A30T B MPHUPOJE M €ro OMOoJIoruyecKas
pOJb.

AMMHaK, CTpOCHHE MOJEKYJIbl M (pu3mueckue cBoiicTBa. AMMHUAYHas BOJA, HAIIATHIPHBIN
CIHPT, THApPAT aMMHUaka. J[OHOpPHO -aKLIENTOPHBI MeXaHW3M OOpa3OBaHHMS KAaTHOHA AMMOHUS.
BoccranoBurenbHble cBoiicTBa ammuaka. Coiu aMMOHUS M UX NpuMeHeHue. KauecTBeHHas peakuus
Ha KaTMOH aMMOHHS.

Oxcuzpl a30Ta: HecojaeoOpa3yroIue U KUCIOTHbIE. A30THCTas KUCIOTa U HUTPUTHL. A30THas
KHCJIOTa, e€ noslyueHue u cBoiictBa. Hurpatsl.

®ocdop, crpoenune aroma u amnorponus. Pochunel. Dochun. Oxcun docdopa(V) u
oprodochopras kucinora. Docharer. Dochopubie ynodperns. MHCEKTUIIHAIBL.

OOmiast xapakTepucTHKa J1eMeHTOB [V A-rpynibl: 0COOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX
BEIIECTB M COEAMHEHHHA B 3aBHCHMOCTH OT TOJOXEHHUs 3JIeMeHTOB B llepmommdeckoit cucrteme.
VYraepon. AmtoTpornHble MOonupUKAUK: anMas, rpaduT. AMOp(HBINA yriIepoJ W ero copTa: caxa,
aKTUBUPOBAHHBIM yrosib. ApjcopOuus. Xumuuyeckue cBOHCTBa yriepona. Kokcoxumuueckoe
IIPOU3BOJICTBO U ero nmpoaykius. KapOumpl.

Okcup yriaepona(ll): ctpoenue mMosekyibl, moxydeHue u ero cBoiictea. Okcua yriepoaa(1V):
CTPOEHHE MOJIEKYJbl, IIOJy4eHHE U ero cBoiicTBa. YrosipHas kuciaora. Coiau yroibHOM KHCIIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TexHudyeckas v NUIeBas coa.

Heopranuueckue ¥ oOpraHMYecKHE BEIIECTBA. YTJIEBOJOPOJbl. XUMHUYECKOE CTPOCHHUE
OpPTaHUYECKUX BEUIECTB, KaK MOPSIOK COSAMHEHHS aTOMOB B MOJIEKYJIE TIO BAJICHTHOCTH.

Meran, 3TaH, Kak MpeleibHbIE YIJIE€BOAOPOAbl. DTUJIEH W aleTWIECH, KaK HeIpeleibHble
(HeHachIIIEHHbIE)  YrieBoJopoabl. lopeHue yrieBogoponoB. KauecTBeHHble peaknuM Ha
HenpeaeIbHbIE COeTMHEHHUS.

OTWIOBBIN CIIUPT, €T0 MOJIyuyeHue, IpUMeHeHne U pusnonorunyeckoe aeicraue. TpéxaToOMHBIN
cnupT ruuepuH. KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CIIUPTHI. YKCYCHas - MpPEICTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictsa. Kpemuuii B npupoae. Cunuuuasl u cuinad. Okenp
kpemuus(1V). Kpemaueast kuciora u e€ coiu.

[Tpon3BoacTBO cTEeKIIa M IeMeHTa. [IpoTyKIHs CHITMKATHOW MIPOMBIIIZICHHOCTH: ONITHYECKOEe
BOJIOKHO, KepaMuka, papdop, dasuc.

OnTHyeckoe BOJIOKHO.

Hemerannsl B mpupoje. @pakiioHHas NEPeroHKa >KUAKOTO BO3AyXa Kak CIOco0 MOTydeHHs
KHCJIOpOAa, a30Ta, aproua. [lonydyenue gocdopa, kpemHus, Xjaopa, Hoja. DIEKTPOIU3 paCTBOPOB.

[Tonmy4yenne cepHON KUCIIOTHI: CBIPHE, XUMH3M, TEXHOJIOTHYECKAs CXeMa, METOJ] KUIISIIETO
CIIOSI, TPUHITUIIBI TETIO0OMEHA, TIPOTUBOTOKA U UPKYJsiiun. OneyMm. [Ipon3BoacTBO aMmMuaka:
CBIPBE, XUMU3M, TEXHOJIOTUIECKAs CXeMa.

JdemoHcTpanuu

e Komekuus HeMETaIoB.
e Monenu KpUCTANINYECKUX PEIIETOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOP W MPUHIIMITEI €70 PAOOTHI.



["opeHune HeMeTauIoB - MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YIJIsl.
OO0pa31bl raJoOreHoB - IPOCTHIX BEIIECTB.

B3anmozeicTBre rajloreHoB ¢ MeTaJlJIaMU.

BriTecnenue xyopa O6poMoM WM foja U3 pacTBOPOB UX COJIEH

Komekuus IpupoAHbIX COEIMHEHUH XI10pa.

B3auMozeiicTBue cepsl ¢ METauIaMH.

I'openue cepsl B KUCIOpOIE

Komnexuus cyabGUAHBIX pyI.

KavecTBeHHas peakuus Ha cylb(ua-HOH

O0ecuBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmonencTBre KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OOyrirBaHKue OPraHUYECKUX BELIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Huarpamma «CoctaB BO3ayxan.

Buneodparments! u cnaiigs! «IItausu 6azaps.

[Tonydyenue, cobupanue u pacrio3HaBaHUE aMMUAKA.

PaznoxeHnue Ouxpomara aMMOHHUS.

B3anmopneicTBre KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTBI C MEJIBIO.

I'openne 4depHoro mopoxa

Pa3nosxeHne HUTpaTa Kalnusi U TOPEHUE JPEBECHOTO YroJbKa B HEM

O0pa3ib! TpUPOTHBIX coequHeHu pocdopa.

['openue pocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Toryuenue 6enoro ¢ocdopa u UcIbITAHHE €TO0 CBONCTB

Komnexnust «O6pa3ibl NPUPOIHBIX COETMHEHUN YTIIIepoaar

[Toptper H. JI. 3enunckoro. [lornomieHne akTHBUPOBAHHBIM YTIIEM pacTBOPEHHBIX BELIECTB
WJIY Ta30B.

VYeTpoicTBO MPOTUBOTA3A.

Monenu MoeKy MeTaHa, 3TaHa, STUJIEHA U alleTUIICHA.

B3aumoneiicTBue 3TuneHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO61mure XMMHYECKHEe CBOMCTBA KUCIIOT HAa IPUMEpPE YKCYCHOM KHCIIOTHI.
KauecTBeHHast peakliis Ha MHOTOATOMHBIE CITUPTHI.

Komnexnust «OGpa3iubl NPUPOIHBIX COETMHEHUNH KPEMHUS.

Komneknus crekna, KepaMHUKH, [IEMEHTA U U3JIEIUN U3 HUX.

Komnexknus npoaykiuy CUIIMKaTHOW MPOMBIIIIIEHHOCTH.

Buneodparments! u crnaiiap! «I[pou3BOJICTBO CTEKIIA M LIEMEHTaY.
Komnexnnsa «lIpupoaHsie coeAMHEHUST HEMETAIIOBY.

Buneodparments! u cnaiiapl «PpakMOHHAs IEPETOHKA JKUKOTO BO3AyXa»
Buneodparments! u cnaiiasl «Iloaydenue Bogopoa, KUCIOPOAA U TaOreHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM.

Mopnenu anmnapaToB Juisl IPOU3BOICTBA CEPHOMN KUCIIOTHI.

Mopenp KUISIero Ciiosl.

Mopneinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u crnaiias! «IIpou3BoCTBO CEPHOM KUCIOTHDY.
Buneopparmentst u cnaiiasl «I[pou3BoICTBO aMMHAKa.



o  Komekuus «ChIpbE A1l TOJTYYEHUS] CEPHON KUCIIOTHI».

JlabopaTopHble ONbITHI

31. Pacno3naBaHue raJoreHua-MOHOB.

32. KauecTBeHHBIE PEAKIMH HA CYJIb()aT-HOHBI.

33. KauecTBeHHas peakius Ha KaTHOH aMMOHHS.

34. Xumunueckue CBOMCTBA a30THOM KMCIOTBI, KaK 3JIEKTPOJIHTA.
35. KauectBennsle peakiuu Ha Gocdar-HoH.

36. Ionydenne 1 CBONCTBA yrOIbHON KUCIOTEL

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IMponyckanue yriaeKucIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTnyeckune padoTnl

2. V3ydueHne CBONCTB CONSHON KUCIIOTEHL

3. U3yueHue CBOWCTB CEPHOM KUCIIOTEL

4. TTonyyeHre aMMUaKa ¥ M3y4eHHUe €ro CBOMCTB.

5. [lonmy4yeHue yriekucaoro ra3a u U3y4eHue ero CBOMCTB.
MeTajibl M HX COeTUHEHUSHA

ITonoxenne wmeramoB B llepuogmueckod cucreme xuMuueckux oaviemeHros JI. WM.
MeHngeneeBa, CTpOCHME HX AaTOMOB M KpPHUCTALIOB. MeTajmmmyeckass CBA3b M MeETaJuIMYecKas
KpUCTaJllIM4eckass pemeérka. PU3nyecKue CBOWCTBA METAJUIOB: JJIEKTPO- M TEIIONPOBOIHOCTD,
OTpa’karoIasl CrloCOOHOCTh, MIACTUYHOCTb. CIulaBbl YEPHBIE U LIBETHBIE.

Mertainbl Kak BOCCTAHOBHUTEIU. DJIEKTPOXUMUYECKUN Pl HapsDKeHU. BzanMonelicTBue MeTaioB
C HEMETaJUIaMU, OKCUJIaMHU, KACIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

CrpoeHrne aToMOB UM TMPOCTHIX BEUIECTB IIEJIOYHBIX METAJUIOB. 3aBUCHMOCTh (DU3HUECKUX H
XUMHUYECKUX CBOMCTB ILEIOYHBIX METAJUIOB OT 3apsiioB sifep UX aToMoB. OKCHABI U THIPOKCHIIBI
LIEJIOYHBIX METaNIOB, UX IOJY4YeHHE, CBOMCTBA, NpHUMEHeHue. BaxHeilline coiu IIEeNI0YHbIX
METAJIJIOB, X 3HAUYEHUE B )KMBOW U HEXKMBOM MPUPOJIE U B )KU3HU YEJIOBEKA.

CrtpoeHre aTOMOB U MPOCTHIX BEIIECTB MIEJIOYHO3EMETbHBIX METAJUIOB. 3aBUCUMOCTh (PM3UYECKUX U
XUMHMUYECKHX CBOMCTB WIEIIOYHO3EMENIBbHBIX METAUIOB OT 3apsAfoB sAIep HMX aroMoB. OKCHABI H
TUIPOKCHUIBI IIEJTIOUHO3EMENIBHBIX METAJUIOB, UX MOIY4YEHHE, CBOMCTBA U NpUMEHEHME. BakHelue
COJIM HIEJNIOYHO - 3eMEeJIbHBIX METAJUIOB, UX 3HAYCHHME B NMPHUPOJE U KHU3HM uesoBeka. KapOoHaTsl u
TUIPOKapOOHATHI KaJIbLIUA.

XécTtkocTb BOJbI: BpeMeHHas U noctosHHas. CrocoObl ycTpaHeHHs BpeMeHHOH k&cTkocTH. CriocoOsl
YCTPAHEHHS MOCTOSSHHOM KECTKOCTH. MoHuTH. CoeauHEHUs aJFOMUHUS B NpUpoJe. XUMUYECKHE
cBoiicTBa amoMuHusA. OCOOEHHOCTH OKCUAA U THAPOKCHIA aTIOMUHUS KaK aM(QOTEPHBIX COSAMHEHUH.
Baxneitmme conmu amoMuHus (XJI0pUI, Cyabdar).

OcobeHHocTu cTpoeHHs aToma skenesa. JKenezo B mpupoje. Baxuelime pynsl sxene3a. OKcuabl U
ruapokcuabl kenesa(ll) u xemesa(lll). Comu xenesza(ll) u sxemesa(lll). OOnapyxeHHe HOHOB
KaTHOHOB JK€Jle3a B pacTBOpE. 3HAaUEHHUE COEIMHEHUH JKele3a.

Koppo3us xumuueckas u 3JIeKTpoXuMudecKas. 3aluTa METaJZIOB OT KOppo3uK. MeTaisl B IpUpoe:

B CBOOOJHOM BHUJIE U B BUJIe coequHeHu. [lonstre o metamutypruu. U€pHas 1 BETHAsI METaJLTypIusl.

[Mupomeranmyprusi, rTHAPOMETAILTYprus, daeKTpoMeTanyprus. Jlomennslil npouecc. IlepepaboTka



YyryHa B CTallb. DJIEKTPOJIU3 PACIIaBOB.
JdemoHcTpauuu
* BzaumopeicTBue HATPUs, JUTHS U KAJIBLIUSA C BOJOH.
* T'openue HaTpusi, MarHus U ’*eje3a B KUCIOPOJE.
* Bcnbllika TEpPMUTHON CMECH.
* BzaumopeicTBue cMeCH MOPOUIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.
* BzaumopeicTBHE aTIOMUHUS C KMCIOTaAMH, IIIeJIOYaMU U BOIOM.
* BzaumopeiicTBHe Xene3a U MEAU C XJIOPOM.
* BzaumopeiicTBue MeIU ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTON M a30THOM KUCIOTOM
(pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).
* Okpacka MIaMeHH COSMHEHUSIMHU IIETOUYHBIX METAJIIIOB.
* Okpacka IIaMeHH COCTMHEHUSIMU MIETOUYHO3EMETbHBIX METAJIJIOB .
e J'amenune U3BeCTH BOJOM.
* [lomydyeHue xE€CTKOM BOJIbI B3aMMOJICHCTBUEM YIJIEKHCIIOTO T'a3a C U3BECTKOBOU BOJIOM.
* VYcTpaHeHHE BPEMEHHOM )KECTKOCTH KUIITYCHUEM U TOOABKOM COJIBI.
* VYcTpaHeHUE TOCTOSHHOM KECTKOCTU JOOABKOM COIBI.
*  VoHUTHI ¥ IPUHIIMIT UX IEUCTBUSA (BUACO(PpAarMeHT).
*  Komekuus npupoIHbIX COCAMHEHUN AITFOMUHMUS.
*  BuneodparmenTs! u ciaiapl «OKCHIT aTFOMUHHS M €70 MOIU(DUKAITANY.
* Tlonyyenue aM(pOTEpHOTO TUAPOKCHUIA ATTFOMUHHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
*  Komnekuusa «XUMHUUeCKHE UCTOYHUKHA TOKa.

* Pe3ynbpTaThbl JUIMTEIBHOTO SKCIIEPUMEHTA MO N3YYEHHIO KOPPO3UH CTAJIbHBIX U3JIENUN B
3aBHCUMOCTH OT YCIIOBHH ITPOIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bomopogom.
* Buneogparments! u crnaiiapl «I[pou3BOJICTBO UyTyHA U CTAIIH.
*  BuneodparmenTsl u cnaiiasl «3aenus u3 4yryHa u ctaiam».
*  BuneodparmenTs u cnaiipl «I [pon3BOACTBO AITFOMUHUS.
JlabopaTopHbIe ONbITHI
39.B3aumoseiicTue xkesesa ¢ pactBopoM cynbdara meau(ll).
40.TTony4enre n3BECTKOBOM BOIBI M OIBITHI C HEA.
41.TTonyuenue rugpoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckune padoTsl
6. IlomydeHnue 5KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pemenne SKCIIEPMMEHTAIBHBIX 3a/1a4 M0 TeMe «MeTauib».
XuMus M OKpy:KamoLas cpeaa

Crtpoenue 3emiu: SApO, MaHTHUS, 3€MHas KOpa, UX XUMHUYECKU cocTaB. JIutocdepa u eé
XuMH4ecKni coctaB. Munepainsl. Pynbl. Ocanounblie nopoasl. [lone3nsie nckomnaemsle. XuMAYECKHI
cocTaB Tusipocdepbl. XUMUUYECKHIN COCTaB aTMOC(]epHI.

VICTOYHHMKM XMMHUYECKOT0 3arpsi3HEHHS OKpYsKaroliel cpebl. [ 100anbHble 9K0Iornyeckrue mpoOaeMsl
YeJI0BeYeCTBA: MApHUKOBBIN 3(h(PeKT, KUCIIOTHBIE JOXK/IU, 030HOBBIE AbIpbl. MeXayHapoIHOE



COTPYZHUYECTBO B 00JIACTH OXpaHbl OKPYXKAIOIIEH Cpeibl OT XUMHUECKOTO 3arps3HeHus. «3enéHas
XUMUSI.
JdemoHcTpauuu

*  Bupneodparments! u cnaiiapl «CtpoeHne 3eMiH U €€ XUMUYECKHI COCTaB.

* Komieknus MUHEpaIOB U TOPHBIX IIOPOI.

¢  Komnekuus «Pyael MeTammoB.

*  BuneodparmenTsl 1 ciaiipl «l 1oOanbHbIE SKOTOTHYECKUE TPOOIEMBI YETOBEYECTBAY.
JlabGopaTropHble ONBITHI
43. U3yuenue rpanura.

O0o00menne 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY roCy1apCcTBEHHOMY 3K3aMeHY
Crtpoenue aTomMa B COOTBETCTBHH C MOJOKEHUEM XUMUYECKOTo 3emMeHTa B [leproanueckoit

cucteme. CTpoeHHE BEIIECTBA: XUMUYECKAS CBSI3b U KPUCTALTUYCCKUE PEIIETKH. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX MIEMEHTAMH MPOCTHIX BEIIECTB (METAIOB, HEMETAIIJIOB, OJIArOPOIHBIX
ra3oB) OT IMOJIOKEHUs 371eMeHTOB B [leprnonnueckoii cucreme. TUIIONOTUSI HEOPTAaHUYECKUX BEIECTB,
JIeJIeHUE X Ha KJlacchl U rpynmnsl. [IpencraBurenu.
[Ipu3Haky u ycnoBus NPOTEKAHUA XUMUYECKUX PeaKUUi. TUIIOIOrUsl XUMHUECKUX PEaKLHi 110
pa3IUYHbIM OCHOBaHUAM. Peakinu noHHOro oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUH.
XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTepHbIe XMMHUUECKHUE CBOMCTBA COIE00Opas3yIONINX
OKCHJIOB, THIPOKCH/IOB (OCHOBAHHA, KUCIIOT U aM(POTEPHBIX TUAPOKCHUIOB), COJICH.

3. TemaTn4yeckoe NJIAHNPOBaHHUE Y4eOHOI0 npeaMeTa « XuMHs»

8 KUIACC
Ne
u/ Conep:xxanue matepuaJa (pa3aeibl, TeMbI) Kosn4yecTBo 4yacos
1 HauanbHble MOHATUSA U 3aKOHBI XUMUH. 20
2 Baxneiiive npeAacTaBuTeNN HEOPraHUIECKHUX BEUIECTB. 18
KonnyecTBeHHBIE OTHOIICHHS B XUMHH.
3 OCHOBHBIE KJIACChI HEOPTAHNUYECKUX COSTUHEHUH. 10
Ilepuoanueckuii 3akoH u [leproanueckas cucrema
4 xuMHudeckux sieMeHToB . 1. MenaeneeBa u ctpoeHne 8
aToma.
5 Xumnueckasi cBA3b. OKHCIUTENBHO - BOCCTAHOBUTEIIbHbBIE 9
pEeaKIv.
6 Peseps. Torosoe nosropenue. 3
Bcero 68




9 kiacce

Ne
u/n Conep:xkanue matepuaJja (pa3jaeibl, TeMbI) KosaunyecTBO 4acoB
1 [ToBTOpEeHHe u 0000IIEHNE CBECHUH IO KypCy 8 Kitacca. 5
XUMUYECKUE PEAKIIUU
2 XVMHYECKUE PEAKIIUU B PacCTBOpax 10
3 Hewmerasnibl U UX cOeIMHEHUS 25
4 Merasuisl ¥ UX COEIUHEHUSI 17
5 XuUMHS ¥ OKpYKaromas cpeaa 2
O06001IeHre 3HaHUH 0 XMMUH 32 KypC OCHOBHOM IITKOJIBI.
6 [TonroroBka k OCHOBHOMY I'OCYJJapCTBEHHOMY 3K3aMEHY 7
(0I'D)
7 Peseps. MTtororoe noBropeHue. 2
Bcero 68




