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1. Ilmanupyemble pe3yJibTAaThbl OCBOCHUS Y4eOHOI 0 MpeaMeTa

Peanuzanus nanHoi pabovelt mporpaMMel mpeanosaraet GpopmupoBanue: JIMUHOCTHBIX
pe3yJbTaTOB 00yUeHUs

3HAMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBA3aHHBIC C PA3BUTHEM XHMHUHU H
o01ecTBa; AOCTHXKEHMsI B OOJACTH XMMHUHM U KyJIbTYpHbIE TpaAuLUU (B 4aCTHOCTH, HAy4YHbIE
TPaJHIIMN) CBOCH CTPaHbI; 0OLIEMHUPOBBIE JOCTHKEHHS B 00JIACTH XUMHUH; OCHOBHBIE IPUHIIUIIBI 1
IIpaBUJIa OTHOILEHUS K IPHUPOJIE; OCHOBHI 310pOBOr0 00pasa >KU3HHU U 3/10pOBbeCcOEperaronmx
TEXHOJIOTHM; IPAaBWJIA IOBEICHUsS B YPE3BbIYAWHBIX CUTYalMSAX, CBSA3aHHBIX C BO3JACHCTBUEM
pa3IMYHbIX BELIECTB; OCHOBHBIEC MIPaBa U 00A3aHHOCTU I'pakJaHHWHA (B TOM YHCIIE y4allerocs),
CBSI3aHHBIE C TMYHOCTHBIM, MTPO(HECCHOHAILHBIM M )KU3HEHHBIM CAaMOOMPECIICHIEM; COITHATIBHYIO
3HaYMMOCTb U COZIep)KaHue MPO(EecCHii, CBI3aHHBIX C XUMHEH;

UCNBIMBIEAMb. TYBCTBO TOPAOCTH 32 POCCUNCKYIO XUMUYECKYIO HAyKy U YBa)KEHHE K UCTOPUH
€€ pa3BUTHS; yBaKEHHE U NPUHITHE JOCTHKEHUIH XUMHUM B MHpE; JTI000Bb K IPUPOJIE; YBaKEHHUE
K OKpyXaroluM (yyalluMcs, yYWUTENIsIM, POJUTENSIM M JIp.) — YMETh CIyIIaTh WU CIBILIAThH
napTHepa, IPU3HaBaTh MIPABO KAXKAOI0 HAa COOCTBEHHOE MHEHME, IPUHUMATh PELICHUS C YUETOM
ITO3MIIMH BCEX YYACTHUKOB; YYBCTBO IIPEKPACHOIO U ICTETUYECKUX YyBCTB HA OCHOBE 3HAKOMCTBA
C MHMpPOM BEIIECTB U HUX MPEBpAILCHUN; CAMOYBAXCHHE M SMOLMOHAIBHOIIOIOXKHUTEIBHOE
OTHOIIIEHHE K ceOe;

npusHaeamv: UEHHOCTb 3JI0pOBbs  (CBOEro M  Jpyrux Jrojel); HeoOXOAMMOCTb
CaMOBBIPAKEHHUsI, CAMOPEAIN3ALUHN, COLIMAIBHOTO ITPU3HAHUS;

0C03Ha8amys. TOTOBHOCTD (MJIM HETOTOBHOCTb) K CAMOCTOSITEIbHBIM ITOCTYIKAM U IEHCTBHSIM,
OTBETCTBEHHOCTb 3a UX PE3YyJIbTaThl; FOTOBHOCTH (WJIM HETOTOBHOCTb) OTKPBITO BbIpa)kaTb U
OTCTauBaTh CBOIO MO3ULMIO U KPUTUYHO OTHOCUTHCS K CBOUM IIOCTYIIKAM;

nposA6AmMs. SKOJIOTMYECKOEe CO3HAHUE; T0OPOKEeNaTeabHOCTh, IOBEpUE U BHUMATEIBHOCTh K
JIOSIM, TOTOBHOCTB K COTPYTHHUUYECTBY M Jpy>K0e, OKa3aHUIO IOMOIIM T€M, KTO B HEHl HyKaaeTcs;
000O0IIECHHBIA, YCTOWYMBBIA M W30MpaTeIbHBIA I103HABATEIbHBIM MHTEpPEC, WHMUIMATUBY U
M0003HATENIPHOCTh B H3YYEHHM MHpa BEIIECTB M PEaKUUH; IeeyCTPEMIEHHOCTh H
HAaCTOWYUBOCTb B JJOCTUKEHHUH LI€JI€H, TOTOBHOCTh K IIPEOA0IEHUIO TPYIHOCTEN; yOEKIEHHOCTD B
BO3MOKHOCTH TIO3HAHMs MPHUPOJBI, HEOOXOJUMOCTH Pa3yMHOT0 HCHOJIb30BaHMS JOCTHXKEHUM
HAyKU ¥ TEXHOJIOTUH JJIsl pa3BUTHS OOIIECTBA;

YMemb.: yCTAaHABIMBATh CBSI3b MEX/y LIEJIBIO N3YUEHHs XUMUHU U TEM, JJIs 4YErO OHA
OCYIIECTBISETCS (MOTUBAMHU ); BBIIIOJIHATH KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKII0YAIOIIYIOCS B
KOHTPOJIE 3a MPOLECCOM U3YUYEeHUsI XUMUHU U BHECEHHEM HEOOXOJUMBIX KOPPEKTHBOB, BHIIIOIHSATh
CaMOOILICHKY, p€3yJIbTaTOB U3Y4YEHHS Kypca XUMHHA OCHOBHOM IIKOJI

MeTtanpeaMeTHBIX pe3yJbTATOB 00y4eHHUsI:
«  HCHOJIb30BaHWE I TO3HAHUS OKPYXKAIOLIEr0 MHUpa pa3jM4yHbIX HAYYHBIX METOJIOB
(nabnroieHre, U3MepeHne, ONrMcaHue, SKCIIEPHUMEHT);
+ TPOBEIEHHE MPAKTHYECKUX U JabOpaTOpHBIX pabOT, HECIOKHBIX SKCIEPUMEHTOB H
OINMCAaHUE UX PE3YJILTATOB;

«  HCHOJIb30BAaHWE JUI pEHICHUs [O3HABaTEIbHBIX 3a4ad pPa3jJu4HbIX HCTOYHUKOB

uH(pOpMaINH;

 TIpejacTaBlieHHE MH(OPMALMU B Pa3IMYHOM BHUJE, MIEpEBO HHPOPMAIIUN U3 OJHOTO BUAA

B JIDYTOH;

+  COOJ0JIeHHEe HOPM M MpaBUJi MOBEJCHUS B XUMUYECKUX JTAOOPATOpUsIX, B OKpYyXKaromlen

cpeze, a TakyKe MpaBHJI 3JJ0POBOr0 00pa3a KU3HHU.

* COCTAaBIISITh CHOKHBIM TIaH TCKCTA,

+  BJIAIETHh TAKHM BUIOM H3JIOKEHHUS TEKCTA, KAK IIOBECTBOBAHMUE;
+  WCIOJIb30BaTh TAaKOW BHJI MBICJICHHOTO (HICATHHOT0) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOIEIUDOBAHUE (HA IIDUMEDE 3HAKOB XUMUYECKHUX DIIEMEHTOB. XUMHUUECKUX (hopMVII)

IIpenmMeTHBIX pe3ybTATOB 00y4YeHHUs:



[Tnanupyemble pe3ybTaThl OCBOCHHS IPEIMETHOTO COAECPKAHUS IO XUMUU MTPEICTABICHBI
[0 OCHOBHBIM pa3feiiaM CoJepXaHusg pabdoyeil NporpaMMbl OCHOBHOTO OOILIEro
o0pa30BaHMs 110 XUMHUHU.

Pa3znen 1. OcHoBHBIE NOHATHSA XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX IIPEICTABICHUI)

BhIITyCKHUK HAY4HTCS:
OIHMCHIBATh CBOMCTBA TBEP/IBIX, )KUIKUX, FA3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIC
TIPU3HAKH;
XapaKTepu30BaTh BEHIECTBA IO COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh IPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXJIy TaHHBIMHU XapaKTEPUCTHKAMH BEIICCTBA;
pPacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKHX IMOHSATHH «aTOM», «MOJIEKYJIa», «XHMHUYECKUN
AIIEMEHT», KIIPOCTOE BEIIECTBOY, CIIOKHOE BEIIECTBOY, «BAJICHTHOCTDY, HCIIOJIB3Ys 3HAKOBYIO
CUCTEMY XUMUU;
M300pakaTh COCTaB MPOCTEHINIUX BEIIECTB C MOMOIIbI0 XUMHUECKUX (OPMYI U CYIIHOCThH
XUMHYECKHUX PEaKIHA C TTIOMOIIBI0 XUMUICCKUX YPaBHCHU;
BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO H MOJISIPHYFO MacChl BEIIIECTB, @ TAKIKE MACCOBYIO
JIOJTI0 XHMHYECKOTO 3JIEMEHTA B COSIMHECHUSX JIJISl OLIEHKH WX MPAKTUICCKONW 3HAYUMOCTH;
CpaBHUBATh 10 COCTABY OKCHUJIbI, OCHOBAHHMSI, KUCJIOTHI, COJIU; KITACCU(PHUIIMPOBATH OKCUIBI 1
OCHOBAHUSI TI0 CBOMCTBAaM, KHCIIOTBI M COJIH IO COCTaBY; OIUCHIBATh COCTaB, CBOMCTBA U
3Ha4YCHUE (B IPUPOJIC U IPAKTUUCCKOM NEATEILHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB —
KHCJIOPO/Aa U BOJOPOIa;
JlaBaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY XUMHUCCKUX DJIEMEHTOB M BYKHEUIIIMX COCITUMHCHHUN
€CTECTBCHHBIX CEMEHCTB IIEJI0YHBIX METAJUIOB U TaJIOTCHOB;
MOJIb30BaThCs 1a00PaTOPHBIM 000PYIOBAaHHEM U XUMHUECKOH MOCY10H;
MIPOBOJNTH HECIOKHBIC XUMHUYECKHE ONBITHI M HAOMIOJCHHS 32 W3MEHEHUSMHU CBOWCTB
BEIIECTB B MpoOIIeCCEe UX MPEeBpAIICHHI; COOMIOAAaTh MpaBuUjia TEXHUKH O€30MacHOCTH TMPHU
MIPOBE/ICHUH HAOIIOACHHIA U OIIBITOB;
pa3nuyaTh SKCIEPUMEHTAIBHO KHCIOTHI U IIENOYH, MOJb3YICh MHAUKATOPAMU; OCO3HABATH
HEO0OXOIMMOCTH COOTIOICHUSI Mep 0€30MacHOCTH MPU OOpAIICHUH C KUCIOTaMU U MIEI0YaMHu.
Buinycknux noayuum 603mMoicHOCHb HAYHUMbCSL:

J epamommo obpawamuvcs ¢ eeujecmeamu 8 NOBCEOHEBHOU HCUZHU,

J ocosnasamv HeoOX0OUMOCmMb COONIOOEHUs NPABUNL IKOJIO2UYEeCKU 0e30NACH020 N08e0eHUs 8
OKpydfcaroueli npupooHoll cpede;

J nonumams cmuici u HeOOX0OUMOCb COONI00EHUs NPEONUCANUL, NPEONA2aemMblX 8 UHCIMPYKYUSIX
10 UCNOIb308AHUIO IEKAPCNS, CPeOCm8 ObIMOBOU XUMUU U Op.;

UCNONb306aMb  NPUOOPEMEHHble  KAI0Yegble  KOMNEMEeHMHOCMU — HpU  GbINOJHEHUU
UCCe008aMeNbCKUX NPOEKMO8 N0 XUMUU,

J pazeusamo KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONIL3YS CPeOCm8ad YCMHOU U NUCbMEHHOT
KOMMYHUKayuu  npu  pabome ¢  mekcmamu  y4eOHUKa U OONOJHUMENbHOU
JIUMepamypotl, CnpagoyHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU
3peHUst npu 06CYHCOeHUU Pe3yTbmMamo8 8blNOJHEHHOU pabomul,

J 00vekmueHo oyenugamsv UHGOPMAYUIO O BeUjecmeax U XUMUYECKUX npoyeccax, Kpumudecku
OMHOCUMBCL K NCEBOOHAYUHOU UHBOpMayuu, HedoOPOCOBeCmHOl peKidame, Kacarouweucs
UCNONb306AHUS PA3TIUYHBIX 8EUECTE.

Paznen II. [lepuoauyueckuii 3aKOH M EPUOIAYECKAs CHCTEMA
xumuueckux 3nemeHToB /1. 1. Menneneea. CTpoeHue BelecTBa

BEIIYCKHHUK HAYYHUTCS:




KJ1accu(UIUPOBaTh XMMUYECKHUE HJIEMEHTHI Ha METaJIbl, HEMETAJLJIbI, JIEMEHTHI,
OKCHJIBI U TUAPOKCH]IBI KOTOPBIX aM(OTEPHBI, 1 MHEPTHBIE JIEMEHTHI (Ta3bl) IS
OCO3HaHMsI BAXKHOCTH YIOPAJOYCHHOCTH HayYHbIX 3HAHUI;

J packpbIBaTh CMbICH nepuoandeckoro 3akona Jl. 1. Menzaeneesa;

OIMCBIBATh U XapaKTepU30BaTh TaOIMUHYIO (GOpPMY EPUOAUYECKON CUCTEMbI
XMUMHUYECKHX 3JIEMEHTOB;

XapaKTepu30BaTh COCTAaB aTOMHBIX SJIEP U paclpe/ieleHUue YUCIIa 3JEKTPOHOB IO
QJICKTPOHHBIM CJIOSAM a@TOMOB XMUMHUUYCCKHX 3JICMCHTOB MAJIbIX IICPUOJ0B
NEPUOINYECKON CUCTEMBI, @ TAKXKE KaIHs U KaJIbLUS;

pasinyaTh BUJIbI XUMUUYECKOU CBSI3U: HOHHYIO, KOBAJIEHTHYIO ITOJISIPHYIO,
KOBQJIEHTHYIO HETIOJIAPHYIO U METAIIMYECKYIO;
n300pakaTh 3JIEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00pa30BaHHBIX
XMMHUYECKMMH CBSI3IMU Pa3HOTO BUJA,;

BBISIBJISITH 3aBUCUMOCTE CBOMCTB BCIICCTB OT CTPOCHHUA UX KPUCTAININICCKUX
PELIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX, METANINYECKHUX;
XapaKTCPU30BaThb XUMHUUYCCKUC DJICMCHTBI U UX COCJUHCHUA Ha OCHOBC
MIOJIO’KEHMS HJIEMEHTOB B MIEPHOAMUYECKON CHCTEME U 0COOEHHOCTEH CTPOSHUS UX
aTOMOB;

OIUCBIBATh OCHOBHBIE ATarbl OTKpbITUsA J[. 1. MeHieneeBbIM NEpuOIMIECKOro
3aKOHa 1 Hepnonnqecxoﬁ CHUCTEMbI XUMHNUYCCKHUX 3JICMCHTOB, )KU3Hb U
MHOTr000pa3Hyl0 Hay4YHYIO JA€ATeNIbHOCTb YUEHOTrO;

XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHE IEPUOTUICCKOTO
3aKOHa U NepUOJUYECKON cucTeMbl XMMHUYeckux 31nemenToB [1. M. Menneneesa;
OCO3HAaBAaTh HAYYHBIC OTKPLITHA KaK pE3yJIbTaT AJIUTCIIbHBIX HB.6JHOIIGHI/II>1,
OIBITOB, HAYYHOU MOJEMUKH, PEOJJOTCHUS TPYIHOCTEH U COMHEHHH.

Buinyckuux noayuum 603MOHCHOCHb HAVYUMbCAL:

J ocoznasams 3Hauenue meopemu4ecKux SHAHUU ﬂ]l}l npaKmuHeCKoﬁ ﬂeﬂmeﬂbHocmu

VAhbvvvvny

ONuUCHIBAMb U3YUEeHHbLEe 00BbEKMbl KAK CUCMeMbl, NPUMEHSS JI02UKY CUCIEMHO20 AHAIU3A,
NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX nepuo/luueckoii cucmemobl XUMUYECKUX DTIEMEHINO8
s ob6vacuenus u npelleu/lenus ceolicme KOHKPEMHbIX eujecma;

PA38U8aAmMb UHPOPMAYUOHHYIO KOMNEeMEeHMHOCMb nocpellcmeom yanybnenus 3HaHutl 0o
ucmopuu CMmaHo81eHUsl XUMUYECKOU HaAYKU, e€ OCHOBHbIX NOHAmMULL, nepuo/{uieckoco
3aKOHAKaK 0/[HO20 U3 8ANCHEUWUX 3aKOHO6 NPupo/lbl, a makdice 0 CO8PEeMEHHBIX
Jlocmudicenusx nayku u mexHuku.

Pazgen III. MHOTOOOpa3ne XUMHYECKUX PEaAKITHil

BBIHVCKHI/IK HAYV4YUTCA:

OOBSICHATH CYTh XUMHUECKUX MPOIIECCOB U UX MPUHIUIHUAIBHOE OTINYHE OT PU3NUECKHUX;
Ha3bIBaTh NMPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKLIUi;

YCTaHABJIMBATh NPUHAUIEKHOCTh XUMUUECKON PEAKIIMU K ONIPEAEIEHHOMY TUITY 11O OJHOMY
13 KJ1accu(UKAMOHHBIX MPU3HAKOB: 1) 10 YKCITY U COCTaBY UCXOJHBIX BEIIECTB U
MPOAYKTOB PEaKIMHU (peaKuy COCTUHEHNUS, pa3IoKeHus, 3aMeLIeHNs U 00OMeHa); 2) 1o
BBIJIEJICHUIO WM MOTJIOLIEHHUIO TETIOTHI (PEaKuu 3K30TePMUYECKUE U SHAOTEPMUUYECKHUE);
3) MO U3MEHEHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB (peaKIMi OKUCIUTEEHO-
BOCCTaHOBUTENbHBIE); 4) 0 0OPaTUMOCTH Ipoliecca (peakunun oOpaTuMble U HeOOpaTHUMBbIE);
Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKHUX PEaKIluii;

Ha3bIBaTh (PAKTOPHI, BIUAIONINE HA CMEIEHNE XMMUYECKOIO PAaBHOBECHS;

COCTABJIATh YPABHEHHUSI DJIEKTPOJIMTUYECKON TUCCOLMALUN KUCIIOT, IIEJI0YEH, COJICH;
MIOJIHBIE U COKpAIIEHHBIE HOHHBIEC YPABHEHUS peakiii 0OMeHa; ypaBHEHHs OKUCINTEIIBHO-
BOCCTAaHOBUTENBHBIX pEaKLU;



S TpOrHO3UPOBATh MPOAYKTHl XHUMHYECKHUX peakiuid 1o ¢GopMyaaM/Ha3BaHUSIM MCXOIHBIX
BEIIIECTB; OMPECNATh UCXOMHbBIE BemlecTBa Mo (hopMyiaM/Ha3BaHUSM MPOTYKTOB PEAKIUM;
COCTABJISITh ypPaBHEHUS PEaKIMi, COOTBETCTBYIOIIMX ITOCIEIOBATEILHOCTH («IICTIOUKE))
MPEBPALLCHUI HEOPTAHUYECKUX BEUIECTB PAa3JIMYHBIX KJIACCOB;

BBIABJISIT B IPOIIECCE HSKCIEPUMEHTA IPU3HAKH, CBHUJICTEIbCTBYIOIIUE O MPOTCKAHUHU
XUMHYECKON PEAKIIUU;

MIPUTOTOBJISITH PACTBOPBI C OINPEACIEHHOW MAaCCOBOM M0Jeld pPacTBOPEHHOIO BEIIECTBA;
ONPEAENATh XapaKTEP CPEABl BOAHBIX PACTBOPOB KUCIIOT U LIEIOYEN 110 U3MEHEHUIO OKPACKHU
WHJIUKATOPOB;

MPOBOAUTh KAYECTBEHHBIE PEAKLUH, I[OATBEPKIAIOIIME HAIMYME B BOJHBIX PacTBOpax
BEIIECTB OTJCIFHBIX KATHOHOB M aHHOHOB.

Buinycknux nonyuum 603MOHCHOCHb HAYVYUMLCA:

cocmaenams  MOJNEKYIsApHble U NOJHblEe UOHHblE VPAGHEeHUs. N0 COKPAUEHHbIM UOHHbIM
VPABHEHUAM;

J npusooums npumepvl peaxyuii, NOOMEEPHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEA3U MeHc/]y
OCHOBHbIMU KIIACCAMU HEOP2AHUYECKUX 8euecme,

J npocnozuposams pe3yivmamoel 8030€UCMBUL PATUYHBIX(PAKIMOPOE HA UBMEHeHUe CKOpOCmuU
XUMUYECKOU peaKyuu,

J npocno3zuposams pe3ynomamsi 8030€UCMBUSL PA3IUUHBIX PAKMOPO8 HA CMeujeHUe XUMULECKO20
PAaBHOBECUS.

Paznen IV. MHorooGpasue BeliecTn

BrinyckHUK HayuuTCs:

S ompenenaTh TPUHAMICKHOCTH HEOPraHUUYECKHX BEIIECTB K OJHOMY U3 HW3YYCHHBIX
KJIACCOB/TPYII: META/Ibl ¥ HEMETaJUIbl, OKCHJIbI, OCHOBAHHS, KUCJIOTHI, COJIU; COCTABIATH
(GhOpMYJIBI BEIIECTB MO UX HA3BaHUSIM;

ONpEeNIENATh BAICHTHOCTh M CTENEHb OKUCIIEHHS 3JIEMEHTOB B BEILIECTBAX;

COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COSTUHEHUH 110 BAJICHTHOCTSIM M CTENIEHSIM OKUCIICHHS
DIIEMEHTOB, a TaKXKe 3apslaM HOHOB, YKa3aHHBIM B TaOIMUIlE PACTBOPHUMOCTH KHCIIOT,
OCHOBAHWI U CONEH;

OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHS (U3NYECKUX U XUMHYECKHX CBONCTB MPOCTBIX
BEIIECTB (META/VIOB M HEMETAUIOB) M MX BBICIIMX OKCHIOB, OOpa30BaHHBIX AJIEMEHTaAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEPHBIE /I TPYII OKCUIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

Ha3bpIBaTh OOIMHME XHUMHYECKHE CBOWMCTBA, XapaKTEepHBbIE JUIsI KaXIOTO U3 KJIACCOB
HEOPraHWYECKUX BEILIECTB: KUCJIOT, OCHOBaHMH, COJIEH;

MPUBOAUTH MPUMEPHI PEAKIIMM, MOATBEPKIAIOIMNX XUMHUYECKHUE CBOWMCTBA HEOPTAaHWYECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUN M COJICH;

OTIPENIETISAITh  BEIIECTBO-OKUCIUTENh W  BEIIECTBO-BOCCTAHOBUTEIh B  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTEIbHBIA OanaHc (UIsi M3yYEHHBIX peakuuil) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

MPOBOJIUTH JTAOOPATOPHBIE OMBITHI, TOJITBEPKIAONINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

MIPOBOJIUTH JIAOOPATOPHBIE OIBITHI MO TOJYYECHUIO U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/A,  KHUCIOpOJa,  YIJIEKUCIOro  Tra3a, aMMHaka; COCTaBIsATb  ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIIUH.

J Ha3pIBaTh OPraHMYECKHE BEIIECTBA MO UX (hopmyre: MeTaH, 3TaH, STUJICH, METAHOJ, dTaHOII,
[JIMIEPHUH, YKCYyCHasi KUCJIOTa, AMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAsA KHCIIOTa, OJICMHOBAs
KHCJIOTA, TJII0K03a;




S TpaMOoTHO OOpamarhCs ¢ BEIIECTBAMU B TOBCEIHEBHOM >KM3HU OIPEACIATh BO3MOXKHOCTH
MPOTEKAHUS PEAKIUNA HEKOTOPBIX MPEICTABUTENICH OPraHMYEeCKUX BEHIECTB C KUCIOPOIOM,
BOJIOPOJIOM, METaJJIaMH, OCHOBaHUSIMU, TaJIOT€HAMM.

Buinycknux noayuum 603moucHOCIb HAYYUMbCAL:

J npocno3uposams xumuueckue coUCmMea eewecms Ha OCHOBe UX COCMAsa U CMpOeHUsl,

J  mpoenosuposamev  CnocoOHOCmb  Gewjecmea  NpPOAGNSMb  OKUCAUMENbHble — UIU
B0CCMAHOBUMENbHBLE CBOUCMBA C YUEMOM CMeneHell OKUCIEeHUSL JIeMEHMO8, 8X00AUUX 6 €20
cocmas;

J svissnams cywecmeosanue cenemuieckou ezaumocesazumedicly eewecmeamu 8 pslly: npocmoe
seuecmeo — okcu/l — eu/[poxcu/l — conv,

J xapaxmepuzoeamsv ocobvie cBOUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM;
npueo/[ums npumepvl YPAGHEeHUU PeaKyuti, Jedcaujux 6 OCHO8e NPOMBIULIEHHbIX CNOC0008
NOJYYEHUs. AMMUAKA, CEPHOU KUCTIOMDbL, YY2YHA U CIATU,

J onucvieamo Quzuueckue u xumuueckue npoyeccyl, AGIAUUEC 4acmbio KPY2080pOma 6euecmas
6 npupo/le;

J opeanuzosvieamv, npoo/{ume yueHuueckue nNpoeKmvl NO UCCIEO08AHUIO CBOUCME Geuyecms,

UMEIWUX BANCHOE NPAKMUYECKOe 3HAYEHUe.

J xapaxmepuzoseamu gewecmea no cocmagy, CmpoeHuro U C8OUCMEaMm, yCMaHAa8IUaAmMs NPUYUHHO-

cnellcmeennvie ceazu medxnc/ly Jannvimu xapaxmepucmukamu euiecmea,

J ucnonvzoeamv npuobpemennvie 3HaHUA [l IKONOSUYECKU 2SPAMOMHO20 nosellenus 6

okpydrcaroweti cpelle;

2. CopepxaHue y4eOHOro nmpeamera
8 kiacc
BBenenue
[Ipeamer xumuu. MeToasl TO3HAHUS B XUMHU: HAONIOACHHE, OSKCIEPUMEHT,
MojenupoBanue. VIcTouHuKH XUMUYECKON HH(OpMAInK, ee MOTyYeHHEe, aHaTTU3 U MTPE/ICTaBICHHE
€ro pe3yJIbTaToB.

[ToHsiTHE O XMMHYECKOM d3JEMEHTEe U (PopMax ero CyIecTBOBaHHS: CBOOOJHBIX aTOMaXx,
MPOCTHIX M CIIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMYHME XUMUYECKHX PEAKIHH OT (Qu3ndeckux siBneHuil. Pomib
XUMUU B KU3HH YeJIoBeKa. XeMopuaus u xemopoous.

Kpatkue cBeneHuss u3 UCTOPUM BO3HUKHOBEHHUS M PA3BUTHUS XUMHUU. POJb OTEUECTBEHHBIX
YYEHBIX B CTAHOBJICHUH XUMHUYECKOH nayku — pabotsl M. B. JlomonocoBa, A. M. bytneposa, /1.
N. Menneneesa.

XuMHu4YecKasi CHMBOJIMKA. 3HAKH XMUMHYECKUX JJIEMEHTOB M MPOUCXOXKACHUE WX Ha3BaHWM.
Xumuueckue popmynbl. Maaekch 1 kKoddduiimeHTsl. OTHOCUTENBHBIE ATOMHASI B MOJICKYIIIpHAs
Macchl. [IpoBenenne pacueToB MacCCOBOM JTOJIM XMMUYECKOTO 2JIEMEHTA B BEIIECTBE HA OCHOBE €T0
bopmybL.

[Tepuonnueckas cucrema xumudeckux 35emMeHToB 1. 1. Menzaeneesa, ee CTpyKTypa: Majble U
0oJIbIIKME TEePUOJIBI, TPYIIBI U MOATPYMILL. [lepuonnyeckas cucteMa Kak CIpaBOYHOE MOCOOUe
JUTSI TIONTYYEHUSI CBEAICHUN O XUMUYECKUX DJIEMEHTAX.

Jemouncrpanuu. 1. Moaenu (IapocTep>KHEBBIE) PA3IUYHBIX MPOCTHIX U CIOXKHBIX BEIIECTB.
2. Komnekuus CTEKIIHHON XUMUYecKOor nocyabl. 3. Koiutekuust MaTepranoB U U3J€IUN U3 HUX Ha
OCHOBe anmoMuHus. 4. B3aumoeiictBue MpaMopa ¢ KUCIOTON U IOMYTHEHUE U3BECTKOBOM BOJIBI.

JlaGoparopuble onbIThl. 1. CpaBHEHHE CBONCTB TBEPABIX KPUCTATUIMYECKUX BEHIECTB M
pactBopoB. 2. CpaBHEHHME CKOPOCTHM HUCHApPEHUs MOJbI, OJIEKOJOHAa M 3TUJIOBOTO CHUPTa C
(bunbTpOBANBLHON OyMaru.

IIpakTnyeckne padoThl



1. IlpaBuna TexHUKU O€30MACHOCTH TpH paboTe B XUMHYECKOM KaOwHeTe. [Ipmembl
oOpaireHus ¢ 1abopaTOpHBIM 000PYI0BaHHUEM U HArPEeBATEILHBIMU MTPHUOOPAMHU.

2. HabmroneHus 3a M3MEHEHUSIMU, IPOUCXOIALINMHU C TOPSAIIeH CBEYOH, U UX OMHCAHUE
(TomMalHuM SKCIEPUMEHT).

3. AnHanu3 MOYBBI U BOJBI (JJOMAIITHUMA SKCIIEPUMEHT).

Tema 1. ATOMBI XUMH4YECKHX 3JICMEHTOB

AToMBI Kak (opMma CyIIECTBOBAaHHMS XHMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHHS O
CTpOEHUU aToMOB. Jloka3aTenbcTBa CIOXHOCTH CTpoeHHus aromoB. OmbiTel Pesepdopaa.
[InanerapHas MOJIeab CTPOCHHUS aTOMA.

CocTaB aTOMHBIX s1€p: IPOTOHBI, HEUTPOHBI. OTHOCHTENBbHASL ATOMHAs Macca. B3aumocBa3p
HNOHITUN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASL ATOMHAsl Maccay.

V3MeHeHue yncia IpOTOHOB B spe aToMa — 00pa30BaHUE HOBBIX XMMUYECKHUX 3JIEMEHTOB.

W3meneHne uuciia HEUTPOHOB B sJipe aToMa — oOpa3oBaHue H30TONOB. COBpEMEHHOE
OINpPECIICHUE MOHATHS «XMMHUYECKHH 311eMeHT». M30TONbl Kak pasHOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOIO IJIEMEHTA.

OnextpoHbl. CTpoeHHE 3JEKTPOHHBIX YPOBHEM aTOMOB XMMMYECKHUX 3JIEMEHTOB MallbIX
nepuooB. IloHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Iepnonnueckas cucreMa xuMuueckux aiuemeHToB 1. M. Menneneesa u ctpoeHue aToMOB —
¢u3nuecKkuii CMbICI MOPSIKOBOTO HOMEPA JIEMEHTa, HOMEpa IPYIIIbl, HOMepa IepHoAa.

N3menenne uucna 3JIEKTPOHOB HA BHEUIHEM JJIEKTPOHHOM YPOBHE aTOMa XUMHYECKOIO
3JIeMeHTa — 00pa30BaHUE IOJOKUTEIbHBIX U OTPULATEIbHBIX HOHOB. VOHBI, 00pa3oBaHHBIE
aToOMaMy METAJUIOB U HEMETAJUIOB. [IpHYMHBI M3MEHEHUS METAIUIMYECKUX U HEMETALNIMYECKUX
CBOWCTB B mepuojax M rpynmnax. O6pazoBaHue OMHapHbIX coequHeHuil. [loHsTne 00 MOHHON
cBs3u. CxeMbl 0Opa3oBaHMsI MOHHOW CBsi3U. B3amMojeiicTBHE aTOMOB 3JIEMEHTOB-HEMETAIIOB
MEXIy co0oi — oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJ MpOCTHIX BemlecTB. KoaneHTHas
HENoJIsipHasi XUMUYecKasi CBSI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI.

B3anmMoneiicTBre aTOMOB HEMETAIIJIOB MEXKIY CO00I — 00pazoBaHKe OMHAPHBIX COCTUHEHUI
HEMETAJJIOB. DJIEKTPOOTpULIaTeNbHOCTh. KoBasleHTHas nossipHas cBsi3b. [IoHATHE O BaJIECHTHOCTH
KaK CBOMCTBE aTOMOB OOpa30OBBIBATh KOBAJICHTHbIE XUMHUYeckue cBsizu. CocTaBieHue (Hopmyi
OMHApHBIX COEIUHEHHWM MO BaJeHTHOCTH. HaxoxaeHue BaJeHTHOCTH 1o ¢opMylsie OMHApHOTO
COCIMHECHUS.

B3aumoseiicTBue aroMoB METAUIOB Mexay co0oil — oOpa3oBaHHMEe MeETaNIMYECKUX
KpucTtayios. [IoHsATHE 0 METaJUIMUECKOH CBSI3H.

[eMoHCTpaumn. Mopenn aTtoMOB XHMHYECKHX OJIIeMEHTOB. llepuojuyeckas cucreMa
xuMuueckux snemeHToB J[. Y. MenaeneeBa (paznuyaabie GOpMBI).

JTabopaTtopHble ONbITbl. 3. MojaenupoBanve NPUHIMIA JEUCTBUS CKAHUPYIOIIETO
MHUKpockomna. 4. M3rotoBieHue Mojeneld MosieKyn OMHApHBIX coequHeHuid. 5. M3roToBieHue
MOJIEH, UJUTKOCTPUPYIOILIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocTsie BemecTBa

[Tonoxxenne MetammoB W HeMeTawioB B Ilepuoanyueckoil cuUCTEME XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. BaxHeiiiue npocTeie BEIecTBa — MeTaJUTbI (3keIe30, aATFOMUHUM,
KaJbIUi, MarHui, HaTpuii, kanuil). O6mue puznyeckue CBOWCTBa METAJLIOB.

Bakueiimme npocThie BelecTBa-HeMETalIbl, 00pa30BaHHbBIE aTOMaMU KUCJIOPO/a, BOJAOPOA,
azora, cepwl, gocdopa, yriepoma. Mojekynabl MPOCTHIX BEIIECTB-HEMETANIOB — BOAOPOJA,
KHCIIOPO/JIa, a30Ta, rajJoreHoB. OTHOCUTENbHAs MOJIEKYJIsSIpHasl Macca.

CrnocoOHOCTh aTOMOB XHUMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX IPOCTHIX
BEIIECTB — AJIOTpONUs. AJUIOTpONHBIE MOAM(UKAUMK Kuciopona, ¢ocdopa, or0Ba.
Merannuyeckue M HEMETaJUIMYECKHE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTEIBHOCTh 3TOTO
TIOHSTHSI.



Yucno Aporagpo. KommuectBo BemiectBa. Mosb. Momsipas macca. MossipHbeli 00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble eMHUIBI U3MEPEHHS KOJTMUECTBA BEIECTBA — MUJUIUMOJb U
KWJIOMOJIb, MUJUIMMOJISIPHASE W KUJIOMOJISIpHAsE MAacchl BEIECTBA, MUJUIUMOJIAPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuerbl ¢ uCHOAB30BaHHMEM TIOHATUN «KOJMYECTBO BEILECTBA», «MOJSPHAs Maccay,
«MOJISIPHBIN 00BbEM ra30B», «UYUCIO ABOTAAPO».

[eMoHcTpauun. Tonyyenue o3ona. OOpasibl OEIOT0 U CEPOro 0J0Ba, OEIOro U KPACHOTO
docthopa. HekoTopsie MeTaulbl ¥ HEMETAJUIBI C KOJUYECTBOM BemiecTBa | Moib. MoJsipHBIHA
00BeM ra3000pa3HbIX BEUIECTB.

JlaboparopHbie OmbITHL. 6. O3HAKOMJICHHE C KOJUICKIIMEH MeTauioB. 7.03HaKOMIICHHE C
KOJUIEKIIMEH HEMETAIIJIOB

Tema 3. CoenHeHNs] XMMHYECKHX 3J1€eMEHTOB

Crenenb okucieHusi. CpaBHEHHE CTENEHHM OKMCIEHUS M BaJleHTHOCTU. OrmpereneHue
CTETIEHU OKHCIICHHS 3JEMEHTOB B OWHApHBIX coeamHeHusix. CocraBieHue (GopMys OMHAPHBIX
coeMHeHuH, 001l crioco0d uX Ha3BaHMIA.

bunapHbIe COeIMHEHHUS METAUIOB W HEMETAJUIOB: OKCHUIBI, XJIOPHIBL, Cylb(uasl u mp.
CocraBnenue ux popmy.

bunapHble coelMHEHNS HEMETAJUIOB: OKCU/IBL, JIETYYHE BOJOPOIHBIE COEIMHEHNUS, UX COCTaB
u Ha3BaHuda. llpencraButenu OKCHUIOB: TMOJa, YIJIEKUCIBIM Ta3, HErameHas HW3BECTb.
[TpencraBuTeNn AETYYUX BOJOPOAHBIX COEAUHEHUMN: XJIOPOBOIOPOA U AMMUAK.

OcHoBaHus, UX coclaB M Ha3BaHus. PacTBopumocTh ocHOBaHuil M Bojue. [lpeacraBurenn
HIeJI0Yel: TUAPOKCHIBI HATPUSA, Kamus U Kaiblms. [loHsTHEe 00 MHIMKATOpax M KadyeCTBEHHBIX
peakumsx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccugukanus kucnot. IlpencraBurenu KUCIOT: cepHas,
coisiHasg, a3oTHas. IloHsaTne o mkane KucinotHoctu (mkana pH). M3meHenume okpacku
WUHAUKATOPOB.

Conu Kak MpOU3BOJHBIE KMCIOT U OCHOBAHMI, UX COCTaB U Ha3BaHUA. PacTBopuMOCTh coneit
B Bojie. [IpencraBuTenu coneit: Xxjmopu HaTpus, kKapOoHat u Gpocdar KaabLus.

AMopdHBIE U KPUCTATITNYECKUE BELECTBA.

MexMoseKyIsspHble B3auMOAECUCTBUS. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTH
CBOICTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.

Yuctele BemecTBa U cmecH. [Ipumepsl )KUIKNUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBolicTBa
YHCTHIX BElIeCTB U cMeceil. MIx coctaB. MaccoBast 1 00beMHast 10J1M KOMIIOHEHTa cMecH. PacueTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHATHS «IOJIS».

AeMoHCcTpaumMnu. OO6pa3ibl OKCHIOB, KHCIOT, OCHOBaHWH W coseil. Mojenu
KPUCTAJUTMYECKUX PEIIEeTOK XJIOpHUja HaTpus, anMasza, okcuaa yriepona (IV). Kucnotno-
LIEJIOYHbIE WHJUKATOPbI, M3MEHEHME HX OKpPaCKd B pa3JIMYHBIX CpeJax. YHUBEpPCAIbHBIN
WHJIUKAaTOP U U3BMEHEHHE €r0 OKPaCKu B pa3inuuHbIX cpenax. [Ilkama pH.

Jla6opaTopHble OnbITbl. 8. O3HaKOMIIEHHUE C KOJUIEKIUENH OKCHIOB. 9. O3HaKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KauecTBenHas peakuus Ha yriaekucnslid ra3. 11. Onpepenenue pH
PacTBOPOB KHUCJIOTHI, Iej0un U Boabl. 12. Onpenenenue pH nuMoHHOTO M I0JI0YHOTO COKOB Ha
cpe3e mnoaoB. 13. O3HakomiieHHe ¢ KoJulekuuen coneil. 14. O3HakoMJIEHHE € KOJUIEKIIHMEH
BEIIECTB C pa3HbIM THIIOM KpHUCTaNINYeCKON penieTku. M3rorosienne Moenei KpucTauinyecKux
pemetok. 15. O3HakomileHHe ¢ 00pa31ioM roOpHON MOPOIBI.

IIpakTuyeckas padora
4. ITpuroTtoBieHHE pacTBOpa caxapa U pacueT ero MacCoOBOM JIOJIU B PacTBOPE.

Tema 4. U3MeHeHus1, TPOUCXOsIIIIME C BelIeCTBAMU
ITonsarue HBHGHHﬁ, CBA3aHHLIX C UBMCHCHUAMU, TPOUCXOAAIINUMHU C BCIICCTBOM.
SIBneHus, cBsI3aHHBIE C U3MEHEHUEM KPUCTAITTNYECKOT0 CTPOCHHUS BEIIECTBA TPU MOCTOSHHOM
€ro cocraBc, — (l)I/ISI/I‘-IeCKI/Ie siBJICHUSI. PU3NYECKUE SIBJICHUS B XUMUU:



JUCTWUIALMS, KPUCTAJUIM3ALMsA, BBIIAPUBAHUE M BO3TOHKA BEIIECTB, (QUIBTPOBaHHE U
HEHTPUPYTHPOBAHHUE.

SIBneHus, cBsI3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, — XMUMHUUYECKUE peakuuu. [IpuzHaku
Y YCJIOBHUS IIPOTEKAHUS XUMHUYECKHUX peaklnii. BeleseHne TenaoThl U CBETa — peakluy TOPEHUs.
[TonsTHE 00 K30- U SHIOTEPMUYECKUX PEaKIUIX.

3aKOH COXpaHEHMsS MAacChl BEUIECTB. XUMHUYECKHE YpaBHEHHSA. 3HAYEHHE HUHACKCOB U
k03 Puunento. CocraBieHUe ypaBHEHUH XUMUYECKUX PEaKIHi.

Pacuersl o xumMHueckuM ypaBHEHUSM. PenieHue 3a1au Ha HAX0KJEHUE KOJIMYECTBA, MacChl
win o0beMa MPOAYKTa peakUud M0 KOJUYECTBY, Macce WM 00BbEMY HCXOJHOTO BELIECTBA.
PacueTsl ¢ ucnonp30BaHnEeM MOHATHUS «J0JIs1», KOT'/1a KICXOIHOE BELECTBO JaHO B BUJE PACTBOPA C
3aJJaHHOM MacCOBOM [JOJIEl PacTBOPEHHOI'O BEUIECTBA WJIM COIEPKUT OIPEIECICHHYIO JIOJIO
IIpUMeECeH.

Peakuuu pasnoxenus. Ilpencrasnenne o ckopocTu xumudeckux peakuuil. Kartamusatopsl.
®epmenTsl. Peakuuii coequnenus. Katanurnyeckue U HeKaTaIUTUYECKUE peaKluu, 00OpaTUMBbIE U
HeoOpaTuMble peakiuu. Peakunu 3amerienus. P akTHBHOCTH METALIOB, €0 UCII0JIb30BaHUE JUIs
IIPOrHO3MPOBAHUS BOZMOKHOCTH IPOTEKAHUS PEAKIIMI MEX Ty METaJlJIaMU U KUCIOTaMU, peaKuil
BBITECHEHUS OJHHUX METAJJIOB M3 PACTBOPOB MX COJEH IpyruMu MeTauiamu. Peakiuu oOMmeHa.
Peakiuu HeriTpanu3zanuu. Y CIoBHs MPOTEKAHUS peakiuii oOMEeHa B pacTBOpax 0 KOHIIA.

Tunsl XMMUYECKUX peakLiui Ha IPUMEPE CBOMCTB BOABI. Peakiiyst pas3ioKeHust — 3JIEKTPOIIn3
Bo/bl. Peakiuu coeivHeHHs — B3aMMOJEHCTBHE BOABI C OKCHJAMH METaUIOB M HEMETAJLIOB.
VYcioBue B3auMOIEHCTBUS OKCHIOB METANIOB U HEMETAIUIOB C BOAOM. [loHsATHE «THIPOKCHIBD).
Peakuuu 3amenienuss — B3auMOJAEHCTBHE BOAbI C MeTaulaMu. Peakunn oOMeHa — THIIPOJIU3
BELIECTB.

AeMoHcTpaummn. TlpumMepsl GU3UUECKUX SBICHUN: a) IUIaBiIeHHe MapaduHa; 0) BO3roHKa
MoJia Uiau OCH30MHOM KHCIIOTHI; B) PACTBOPEHHE OKPALLEHHBIX COJiel; I') AUPPYy3Us TYIIUCTBIX
BEIIECTB C Tropsied JaMIouykyd HakanuBaHus. [Ipumepsbl XMMUYECKHUX SBIECHHUI: a) ropeHue
Marsusi, pocgopa; 0) B3aUMOAECHCTBUE COJSHOM KHCIOTHI C MPaMOPOM WJIM MEJIOM; B) TIOJyYeHHE
runpokcuaa meau (I1); r) pacTBopeHue MoIy4eHHOro THAPOKCHIA B KUCIOTaX; /1) B3aUMO/JIeiicTBHE
okcuaa menu (II) ¢ cepHoil KUCIOTOM NpU HarpeBaHUHU; €) pa3oKEHUE NTEpMaHraHaTa Kaius; xK)
pasyiokeHUe NepOKCHIa BOAOPO/Ia ¢ MOMOLIBIO JUOKCHIA MapraHia U Katanasbl KapTodens Win
MOPKOBH; 3) B3aUMOJIEIICTBHE pa30aBI€HHbBIX KUCIOT C METAJIIAMH.

JlabopaTopHble onbITbl. 16. [IpokanuBanie MeIU B IITAMEHH CIIUPTOBKH. 17. 3amerienue
Menu B pactBope xsopuaa menu (II) xenesom.

IIpakTnyeckas padora
5. Ilpu3HaKM XUMHYECKUX PEAKIUH.

Tema 6. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIMTOB

PactBopenne kak QusMKO-XxMMHUecKuid mporecc. [loHsaTue o ruapatax u
Kpuctauioruaparax. PactBopumocth. KpuBble pacTBOPUMOCTH KaK MOJIETh 3aBUCUMOCTH
pacTBOPUMOCTH TBEPJbIX BEIIECTB OT TeMIepaTypbl. HacklllleHHble, HEHACBIIEHHbIE U
MEePECHINIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJISI PUPOJIBI M CEIBCKOTO XO3SHCTRA.

[TonsiTHE 00 AIEKTPONUTHIESCKON AUCCOIHAIIMU. DICKTPOIUTHI U HEXNIEKTPOIUTHL. MexaHU3M
JTUCCOITUAITMN DJIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoMm CBsi3H. CTENEHb AIIEKTPOTUTHICCKOM
mucconuaiuu. CUIbHbBIE U c1a0ble SJIeKTPOIHTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPHUH DJIEKTPOIMTHYECCKOW nauccoruanuu. VoHHBIE ypaBHEHUS
peakiuii. Peakiiun oOMeHa, uaymye 10 KOHIIA.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukanus. Jluccoruanusi KUCIOT W HMX CBOWCTBA B CBETE€ TEOPUU
3JIEKTPOJINTUYECKON  auccoruanuu. MOoJeKyasipHble M HMOHHBIE YpPaBHEHMS  PEAKLHUU.
B3aumogneiicTBue KHCIOT C METAUIAMU. OJIEKTPOXMMUYECKUH Psii HANpPSHKEHUM METaJuIoB.
B3anMoelicTBUE KHUCIIOT ¢ OKCHUIAaMH METAJUIOB. B3anMoaelcTBIE KUCIIOT C OCHOBAHUSIMUA —
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peaknus HeWTpanu3anuu. B3auMoaeicTBHE KHUCIOT C COJsIMH. Vcmonb3oBaHHWE TaOJIUIIBI
PacCTBOPUMOCTH VISl XaPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. J{uccoruanys OCHOBaHWNM U X CBOWCTBA B CBETE TEOPHH
ANEKTPOJIUTUYECKON Juccouranuu. B3ammonencTBue OCHOBaHHUU ¢ coyisiMu. Vcnonb3oBaHue
TaONMMIBI  PACTBOPUMOCTH I XAPAKTEPUCTHUKA  XUMHUYECKUX  CBOWCTB  OCHOBaHHIA.
BiauMoaeiicTBue menodei ¢ OKCHaaMH HEMETAJIIOB.

Conu, ux AuMcCOlMalMs W CBOMCTBA B CBETE TEOPUHU IJICKTPOIUTHYECKOW THUCCOLMAIUU.
B3aumopeiictBue coineld ¢ MeTamuiaMu, OCOOCHHOCTH 3THX peakiuid. B3aumonerncTBue coieit ¢
cossimu. Mcrionb3oBaHue TaOIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTHUKH XUMUUYECKHX CBOMCTB
CoJIeii.

O06o00menue cBeeHn 00 OKCHIaxX, X KIacCH(UKAIIMN U CBOMCTBAX.

['enetnueckue psiapl MeTaia W HeMmMeTaia. ['eHeTnueckass CBSI3b MEXIY KiaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.

Omnpenenenue cTeneHeil OKUCIEHUs I 2IEMEHTOB, 00pa3yIOINX BEIECTBA Pa3HBIX KJIACCOB.
Peaknmi MOHHOTO OOMEHA W OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIC peakiuu. OKUCIUTENh U
BOCCTaHOBHUTEJIb, OKMCIICHHE U BOCCTAHOBJICHUE.

CocraBneHue  YpaBHEHHH  OKHMCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUid  METOJIOM
3JICKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KUCJIOT M COJIEM B CBETE
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

[leMOHCTpauun. HcreiTaHue BEIIECTB M HMX PacTBOPOB Ha  3JICKTPOIPOBOIHOCTD.
3aBUCUMOCTh  AJICKTPOMPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIEHTpanuu. JIBuxeHue
OKpAIlICHHBIX HMOHOB B DJJIEKTPUYECKOM Ii0je. B3auMojelcTBHE IIMHKAa C CEpOMl, COJSHOU
kuciotoi, xnopuaom Meau (). l'openne maraus. BzaumoneiictBue XJa0pHOH U CEpOBOIOPOIHOM
BOJBI.

JTabopaTtopHble onbiTbl. 18. B3aumojelcTBrE pacTBOPOB XJIOPHIA HATPUS W HUTpaTa
cepebpa. 19. [MonydyeHne HepaCTBOPUMOTO TUAPOKCHUIA U B3aUMOJICHCTBHE ero ¢ Kuciotamu. 20.
BzanmonelicTBue KHCIOT ¢ OCHOBaHUAMH. 21. B3anmMoaelicTBHE KUCIOT ¢ OKCHIAMU METAJIJIOB.
22. BsaumMmoneWcTBHE KHCIOT ¢ MeTaniaMu. 23. B3amMopelcTBHE KHCIOT ¢ cOnAMH. 24.
BzaumonelictBue mienodeit ¢ kucioramu. 25. B3amMmojelcTBHe Ieaodeii ¢ OKCHAAMHU
HemeTayuioB. 26. BsaumopneiictBue 1menouedn ¢ comsamu. 27. IlomydeHwme M cBOMCTBa
HEpAacCTBOPUMBIX OCHOBaHMU. 28. B3aumoaeilcTBHE OCHOBHBIX OKCHAOB C KHUCIOTamMH. 29.
BzaumoneiicTBue OCHOBHBIX OKCHIOB ¢ Bojmou. 30. BzammoneiicTBHe KHCIOTHBIX OKCHAOB C
meirouamu. 31. B3auMojelicTBie KUCIOTHBIX OKCHAOB C BOJoi. 32. BzaumoneiicTBue cosei ¢
kucioramu. 33. B3aumoneiictBue coineii ¢ menouamu. 34. B3anmoaelicTBre coiel ¢ comsaMu. 35.
B3anMozeiicTBre pacTBOpOB COJIEH ¢ METaJUIAMM.

IIpakTyeckue padoThl

6. HMonHsble peakunu

7. YcnoBHs TEUEHHS] XUMUUYECKUX PEAKIIMI MEX/ly paCTBOPaMH AJIEKTPOIUTOB 0 KOHLIA
8. CBolicTBa KMCIIOT, OCHOBAaHMI, OKCHUJIOB M COJIEH

9. Pemenue sKCcriepuMEHTaIbHBIX 3a/1a4.

9 KJIACC
Tema «Benenue. QO0mas XapakTepUuCTUKA XMMUYECKUX 3JIEMEHTOB M XUMHYECKHX
peakuuii. Ilepuoguveckuit 3axkoH u Ilepuoamueckast cucremMa XHMHYECKHX
anemMenToB /1. . MenaeneeBa»
XapakTepruCTHKA AJIEMEHTA 10 €T0 MOJ0KEHUIO B [Ilepnoauyeckoil cucteMe XuMHUYECKUX
snemeHToB [[. 1. MenneneeBa. CBoOWCTBAa OKCUIOB, KUCIIOT, OCHOBAaHUMW M COJIEH B CBETE TECOPUH
ANEKTPOIUTUYECKON AUCCOLUALIMHI U OKUCIICHUSI-BOCCTAHOBIICHUS.
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[TonsTe 0 mepexomHBIX 3JeMeHTax. AMQPOTEpHOCTh. .I'€HETHMUECKHl psll MEepPexOoaHOTO
JJIEMEHTA.

[lepuonnueckuit 3akoH u Ilepumoanueckas cucrema xumuyeckux »saeMmeHtoB /J[. .
Menneneesa.

XUMHYECKasi OpraHu3alus )KMBOM U HEXKUBOM MPUPOJbl. XUMUYECKUM COCTAB fAJIpa, MAHTUH
U 36MHOM KOpbl. XHMHUYECKHE DJIEMEHTbl B KJIETKaxX JMUBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o0mieHne cBeIeHN 0 XUMUYECKUX peakuusax. Kinaccupukanmm XUMUYeCKUX Peaklui 1Mo
Pa3IMYHBIM NIPU3HAKAM: «UUCIIO U COCTAB PEarupyrouux U 00pa3yomuXcsi BEUIECTBY, «TEIIOBOM
3hdeKT», «HANpaBICHHE», «U3MECHECHHE CTENCHEW OKHCIEHUS JJIEMEHTOB, OO0pa3yOImuX
pearupyoIiye BenecTray, «(}aszay, «MCIoIb30BaHUE KaTaau3aTopay.

[ToHsiTHE O CKOPOCTH XUMHUYECKOW peakuun. DakTopshl, BIUSIOIIME HA CKOPOCTh XUMHYECKUX
peakuuii. Katanuzarops! u katanus. MTHruOUTOphl. AHTHOKCHIAHTHI.

[eMoHcTpaunn. Pasouunsie dopmer Tabaunbl J[. M. Mengeneea. Mogenn aToMOB
anemMeHTOoB 1—3-ro mepuonoB. Mopenb CTpoeHus 3e€MHOro Mmapa (TOMepeyHbI pas3pes).
3aBUCUMOCTbh CKOPOCTH XMMUYECKON pEaKIMU OT PUPO/Ibl PEarupyroUIX BEMECTB. 3aBUCUMOCTD
CKOPOCTH XUMHYECKOW pEaKIMHW OT KOHIICHTPAIlMU PEarupyrolux BeEIIeCTB. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON peakuuy OT IJIOMAId COINPUKOCHOBEHHS PEarupyrollux BeEIIEeCTB
(«kumsimui - cioi»). 3aBUCUMOCTh CKOPOCTM XMMMYECKOM peakuu OT TeMIlepaTyphl
pearupyromux BemecTB. ['OMOreHHbI U TeTepOreHHbI KaTanu3bl. @epMEeHTATUBHBIN KaTalus.
WNurubuposanue.

JTabopaTopHble onbIThl. 1. [ToiyueHne ruApOKCH A IIMHKA M KCCIIEI0OBAHKUE €r0 CBOMCTB.

2. MonenupoBanue nocrpoeHust Ilepuogumueckoil cuctembl xumuueckux snemeHtoB JI. U.
MenpeneeBa. 3. 3amenienue xene3oM menud B pactBope cyinbdara meau (II). 4. 3aBucUMOCTD
CKOPOCTH XMMHYECKON peakiuu OT TMPUPOJbl PEarupyrolldx BEIIECTB Ha MPUMEpPE
B3aUMOJCUCTBUS KHUCIOT C METa/laMU. 5. 3aBHCHUMOCTh CKOPOCTH XHUMHYECKON peakiuu OT
KOHIICHTPAIIUU Pearupyromirux BEeIEeCTB Ha MPUMEpPE B3aMMOICHCTBHS IIMHKA C COISTHOM KUCIIOTOM
pa3IMYHON KOHLEHTpauuu. 6. 3aBUCHMOCTh CKOPOCTHM XUMHYECKOM peakUMH OT IUIOLIAAN
COTMPUKOCHOBEHHUSI pPEArupylOIIMX BemecTB. 7. MoaenupoBaHUE «KHIISIIETO Clos». 8.
3aBUCHMOCTh CKOPOCTHM XHMHMUYECKOW pPEAKIMU OT TEMIEPATyphbl PEArupyroNIMX BEHIECTB Ha
npumepe B3aumojeiicTBus oxkcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIOTBHI pa3IU4HON
Temreparypbl. 9. PasnoxeHune mepokcuaa BOIOpOAa C TMOMOIIbIO okcuaa mapranmna (IV) u
karana3bl. 10. OOHapykeHue Karana3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. UHrubuposanue
B3aUMOJEICTBUS KUCIOT C METAJJIAMUA YPOTPOIIMHOM.

Tema 1. MeTabl
[Tonoxenne mertasmoB B Ilepuogmueckoil cucreme XumMudeckux saeMeHToB /J[. .
MenpeneeBa. Merauinyeckas KpUCTAJUIMUECKAsl PEIIETKA U METAIIIMYECKasi XUMUYECKasl CBS3b.
O6mme Qusnueckne cBoiicTBa MeTaioB. CIUTaBbl, UX CBOWCTBA M 3HAYCHHE. XHUMHUYCCKHUE
CBOMCTBAa METAJUIOB KaK BOCCTAHOBUTEJNEHW, a TakXKe B CBETE€ HUX IIOJOXKEHUA B
AJIEKTPOXUMHUUYECKOM Py HampsoKeHH MeTaiioB. Koppo3us MeTamioB u crmocoObl O0pHOBI ¢
Heil. Mertasuiel B mpupoje. Oo1ie cnocoObl UX MOTyYeHHS.

OO0mas xapakTepMcTHKA IeJOYHBIX MeTALJI0B. MeTtaibl 1 npupoje. O61ue crnocodbl UX
nosyueHusa. Ctpoenue aromos. lllemouHble MeTamisl — MNpOCThIE BewlecTBa. BakHelnine
COEIMHEHMS IIEJOYHBIX METAJUIOB — OKCHJIbI, THAPOKCUABI M COJM (XJIOpHUJIBI, KapOOHATHI,
Cynb(aTthl, HUTPAThI), UX CBOMCTBA M IPUMEHEHNE B HAPOJHOM Xo3stiicTBe. Kanuiinbie yo0peHus.
OO0mas xapakTepuCTHKA 3JIEMEHTOB IVIaBHOW moarpymnmsl 2 rpynmnbl. CTpoeHHE aTOMOB.
[IlerouHO3eMeENbHBIE  METAUIBI —  IIPOCTBIE  BELIECTBA.  BaKHEWIIME  COCIUHEHUS
I1€JI0YHO3EMENIBHBIX METAJIJIOB — OKCHJIbI, THAPOKCHJIBI M COJIU (XJIOPHIbl, KApOOHATHI, HUTPATHI,
cynbdarsl, pocdarer), UX CBOHCTBA U MPUMEHEHUE B HAPOJAHOM XO3sIHCTBE.
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AmomuHuii. CTpoeHne atoma, GU3MYECKUE U XMMHYECKHUE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHNs aTIOMHHHUS — OKCHJ M THAPOKCHJ, UX aM(OTepHBIN Xapakrep. Baxueiimme comu
amoMuHus. 1 1puMeHeHue aaTtOMUHUS U €r0 COSUHEHMUIA.

Kenezo. Ctpoenue aroma, (pU3MUECKHE U XUMHUYECKHE CBOHCTBA IMPOCTOTO BEHIECTBA.
I'enernueckue psbl Fe?' u Fe’". Baxkueiimue 1011 xeje3a. 3HaueHHe jKeie3a U ero COeaMHEHH
JUTSL IPUPOABI M HAPOIHOTO XO3SIHUCTBA.

AeMoHcTpauru. OGpasibl MEI0YHBIX U MIET0YHO3EMENbHBIX MeTallIoB. OOpasiibl CIIJIaBOB.
BzaumopeiictBue HaTpus, JUTUA U KalabUus C BOAOW. B3auMoaeicTBUE HATpPUs M MarHus C
KHUCJIOPOJIOM.Y B3aUMO/ICHCTBUE METAJIIOB ¢ HeMeTaiuiaMmu. [lonyuenue rugpokcuion xenesa (1)
u (II).

NabopaTopHble onbIThl. 12. B3aumoseiicTBre pacTBOPOB KHCIOT M COJIeH ¢ MeTayutaMu. 13.
O3nakomieHue ¢ pyaamu xenes3a. 14. OkpaiMBaHue IIaMeHH COJISIMU 1IEJI0YHBIX METAJLIOB. 15.
B3aumogeiictBue kanbius ¢ Bogoil. 16. [lonyuenue ruapokcuaa Kaiablusi U UCCIEIOBAHUE €T0
cBoifictB. 17. IlonydyeHue TruIpOKCHIAa aIIOMHUHHUS M HCCIEIOBAaHUE €ro cBOWCTB. 18.
BzaumopeiictBue xenesa ¢ consiHoi kucnotoi. 19. [Nonyuenue ruapokcuaos xkenesa (II) u (II1) u
W3Y4YEHUE UX CBOWCTB.

IpakTnyeckne padoThl

1. CpoiicTBa METAJIJIOB M MX COSAMHEHUMN

1. Pemenue 3kcnepyuMEHTaNbHBIX 3a7a4 Ha pacliO3HABAaHUE U NOJIyYEHHE COEAMHEHUI
METaJlIOB.

Tema 2. HemeTtaiibl
OO0mass xapakTepucTHKa HEMEeTaluioB: TmojoxeHue B Ilepuonuyeckoii cucreme
xumudeckux  anmemeHtoB [ M. MengeneeBa, OCOOCHHOCTH  CTPOSHHUS  aTOMOB,
anekTpoorpunareabHocth (D0) kKak Mepa «HeMmeTtaumuHocTWy», psaa 0. Kpucrammmueckoe
CTpPOEHHE HEMETAJNIOB — MPOCTHIX BelecTB. AioTponusa. Ousndeckre cBONCTBAa HEMETAIOB.
OTHOCUTEIBHOCTh OHATUN «METaJD» U «HEMETAILI.

Boaopoa. [Tonoxenue Bogoponaa B Ilepuoanyeckoi cucteme xumuueckux siaeMeHtoB /.M.
MenneneeBa. CtpoeHne aToMa 1 MOJIEKYJIbl. DHU3nUecKre 1 XUMUYECKHE CBOMCTBA BOJOPOJIA, ET0
MOJIy4Y€HUE U IPUMEHEHHE.

Bopa. Ctpoenue monexyinsl. Bogoponnas xuMuyeckas cBsizb. @U3NYECKUE CBOMCTBA BOJBI.
AHomannu cBOWCTB BOJbl. I'mapoduiabHble U THAPO(OOHBIE BellecTBa. XMMUYECKHE CBOMCTBA
Bosbl. KpyroBopoT Bonbsl B mpupone. Bomooumctka. Ansparust BoAbl. bbeiToBble (UIBTPHL.
MunepanbHble BoAbL. JJUCTHIIIMpOBaHHAs BOJIA, €€ MOJIy4eHHUE U IPUMEHEHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoerue aToMoB. I[IpocTsie BemecTBa 1 OCHOBHBIE
COEIMHEHUS TaJloTeHOB, MX cBoMcTBa. KpaTkue cBeieHus o xjope, Opome, (rope u uope.
[TpMeHeHre TaOreHOB U UX COEAMHEHUH B HAPOJHOM XO3SIICTBE.

Cepa. CtpoeHue aToma, aJuIOTpOIUs, CBOWCTBA U IPUMEHEHNE poMONUecKoi cepbl. OKCHIbI
cepol (4) u (VI), ux momydenue, cBoicTBa W mpuMmeHeHHe. CepHas KUCIOTa U €€ COJIH, UX
IIPUMEHEHNE B HAPOAHOM X034icTBe. [IpON3BOACTBO CEPHON KHUCIIOTHI.

A3or. CTpoeHHe aTomMa W MOJIEKYJIbl, CBOMCTBA MPOCTOrO BEIIECTBA. AMMHUAK, CTPOEHUE,
CBOICTBa, NOJIy4YeHHUE U TpuMeHeHHne. Colu aMMOHMS, X CBOMCTBA M IpUMeHeHne. OKCHIbI a30Ta
(II) u (IV). A3oTHas kucioTa, ee CBOMCTBAa U NIpUMeHeHrne. HUTpaTel 1 HUTPUTHL, TpodiieMa ux
COJIepKaHUs B CEITbCKOXO035ICTBEHHON MPOTYKIIMU. A30THBIE YJOOpEHUSI.

®ocdop. CrpoeHue aroma, alJOTPONHUs, CBOWCTBA Oenoro u KpacHoro ¢ocdopa, HX
npuMmenenne. OCHOBHBIE coerHeHus : okcua hocdopa (V) u oprodochopHas kuciota, hocdarsl.
®docdopHbie y100peHus.

¥Yraepoa. CtpoeHue aToma, alJIOTPONHs, CBOWCTBA Moau(uKaiuil, npumeHnenue. OKCUIbI
yriepona (2) u (IV), ux cpoiictBa u mpuMeHnenne. KapOoHaThI: KalbIIUT, CO/A, MOTAII, UX 3HAYECHUE
B IIPUPOJIE U )KU3HU UEJIOBEKA.
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Kpemumnii. CtpoeHne aroMa, KpUCTAIIMYECKUN KPEMHHM, €ro CBOKMCTBA U MpUMeHEeHue. OKCu
kpemuus (IV), ero npupoanbsie pazHOBUIHOCTU. CHIIMKATHI. 3HAYEHHUE COCMHEHUN KPEMHUS B KUBOU
1 HeXXuBOHU npupojie. [loHsATHe 0 CUIUKATHON MPOMBIIUIEHHOCTH.

AeMoHcTpaunn. OOpasilbl TaJIOTEHOB — TIPOCTHIX BEIIESCTB. B3anMOACHCTBHE TallOTEHOB C
HaTpUeM, C aJlOMUHUEM. BriTecHeHHMEe XJIOpoM Opoma WM HOJa W3 PACTBOPOB HX COJEH.
B3aumopeiictBue cepbl ¢ MeTaulamMH, BOAOPOJAOM M KUCIOPOAOM. BzaumojnelcTBHE KOHIIEHT-
PUPOBAaHHON a30THOM KUCIOTHI ¢ Menabto. llornomienue yriieM pacTBOPEHHBIX BEIIECTB HIIM Ta3oB.
BoccranoBnenue Meau u3 ee okcuaa yriaem. O0pasiisl MpupoIHBIX COSTMHEHUH XJI0pa, cepsl, pocdopa,
yraepoaa, kpemHus. OOpa3npl BaXHEMIIUX I HApOJHOTO XO3sicTBa Cyib(haTOB, HHUTPATOB,
kapOoHatoB, ¢ocdaroB. OOpa3lpl cTekia, KepamMukd, eMeHTa. JlaGopatopHbie ombIThbl. 20.
[Tonydyenue u pacno3naBanue Bojopoja. 21. MccnenoBaHnue MOBEPXHOCTHOTO HATSKEHUSI BOABI. 22.
PacTBopeHre nmepmaHraHaTta Kaius WM MEIHOTO Kymopoca B Boje. 23. ['mapararusi 00€3BOKEHHOTO
cynepara menu (II). 24. M3sroroBneHue rumncoBoro otmnedatka. 25. O3HaKOMIIEHHE C KOJUIEKIHMEH
OBITOBBIX (pubTpoB. 26. O3HAKOMIICHHE C COCTABOM MUHEpAIbHOM Bonbl. 27. KauecTBeHHas peakius
Ha ranoreHu- noHbL. 28. [lomyuenue u pacrnozHaBanue kuciopona. 29. 'opeHue cepbl Ha BO3yXe U B
kucinopose. 30. CoiictBa pa3baBieHHOU cepHOil KucnoThl. 31. M3yuenue cBoicTB ammuaka. 32.
PacnoznaBanue coneit ammonus. 33. CBoiicTBa pa30aBiIeHHON a30THOM KUCIOTHL. 34. B3aumoaeicTBue
KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI ¢ Meb0. 35. 'openune docdopa Ha Bozayxe u B KUciIopoae. 36.
PacnioznaBanue docdato. 37. ['openue yrns B kuciopone. 38. IlomyueHue yronbHON KUCIOTHI U
m3yuenue ee cBouctB. 39. Ilepexon kap6onatoB B rumpokapoonartsl. 40. Ilomydenue kpemHEBOM
KHCIIOTHI 1 U3yUYEHHE €€ CBOICTB

[TpakTrueckue paboOTHI

1. Pemenue sxcnepuMeHTalbHbIX 33714 1o Teme «lloarpynma kucmopoaay.

2. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 Teme «[loarpynna azora u yriepoaay.
3. Tlomyuenwue, coOupaHue U pacro3HaBaHHUE T'a30B.

Tema 3. [lepBoHa4ya/ibHbIE CBeIeHUS 00 OPraHUYeCKNX BellecTBax

[TepBoHaUYaNEHBIE CBEICHHSI O CTPOCHUH OPTaHUYECKUX BEIIECTB. YTIEBOJOPOIbI: METaH, ITaH,
TUIIeH. Mcmounuku yeneso0opooos: NpUpoOHbLIL 2a3, Heghmv, y2ob.
Kucnoponcoaepxkamue coeAuHEHUs: COUPTHI (METAHOJ, 3TAHOJ, TIIUIIEPUH), KapOOHOBBIE KUCIOTHI
(YKCycHasi KHCIIOTa, aMUHOYKCYCHasl KHCIIOTa, CT€apUHOBAs M OJIEMHOBAas KUCIOTHI). buonoruuecku
Ba)XHBIE BEIECTBA: JKUPBI, TIIOK03a, OeNKH. Xumuueckoe 3azpsizHenue OKpytcaioujeli cpedvl U e2o
nocn1e0Ccmeus.

Tema 4. O6001IeHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHO# IIKOJIbI.
IoaroroBka k rocygapcreeHHoi urorosoi arrecranun (I'MA)

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrtema XWMH4YecKHX oanemeHToB [[. .
MenneneeBa. PU3NYECKUN CMBICI TMOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB NEpPUOAA W TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB W MX COEJUHEHHI B MEPUOJAX U TPYIIIAX B CBETE
MPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HaueHue lleproanyeckoro 3aKoHa.

Bubl XuMHYEeCKHUX CBSI3€M U TUTIBI KPUCTALNIMYECKUX PEIIETOK. B3auMOCBSI3b CTPOEHUS U CBOMCTB
BEIIECTB.

Kaccudukanmss XaMUYeCKUX peakiyil 1o pa3InyHbIM ITPU3HAKAM (YHCIIO M COCTaB pearupyonmx
1 00pa3yIoNIMXCsl BEMIECTB; HATMUME TPAHUIIBI pa3fena ¢a3; TeroBoi d3PPeKT; n3MEHEHNE CTeTeHeH
OKHCJICHUSI aTOMOB; HCIIOJIb30BaHNE KaTaIM3aTOPa; HaMpaBieHue mpoTekanus). CKOPOCTh XUMHUYECKUX
peakuuii U pakTopsl, Baustonme Ha Hee. OOPaTUMOCTh XUMUYECKUX PEAKIIUN M CIIOCOOBI CMEIEHUS
XUMHUYECKOTO PAaBHOBECHS.
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IIpocTble u ciiokHbIe BemecTBa. MeTamuibl 1 HeMeTalbl. [ eHeTndeckue pssl MeTasia,
HEMeTala ¥ epexoAHoro Metaiia. OKCUABI U THIPOKCUABI (OCHOBaHMS, KUCIOTHI, aM(pOTEpHbIE
THJpOKCUbI), coiu. X cocTaB, kimaccudukanus 1 o0le XMMUYECKHE CBOMCTBA B CBETE TEOPUHU
JIEKTPOIUTUYECKON TUCCOLMALIUY.

3. Temaruyeckoe IVIAaHUPOBaHHUE ¢ Y4¢TOM padoyeil MporpaMMbl BOCIIMTAHUSA

8 kiacc (68 yacon)

Ne Bcero, OcHOBHBIE HaIIpaBJICHHUS BOCIIUTATEILHON
NEeATEIILHOCTH
m\in HaumenoBanune TeMbl 4ac.
1 Tema 1. 17 |BocriuraHue 1EHHOCTHM  HAYyYHOrO  IO3HAHMS.
HepBOHaan'ILHLIe HanI/IOTI/ILIeCKOC BOCIIMTAaHUC. DKOJIOTUYECKOE

XUMUYECKHUE TTOHSTUS BOCIIMTAHUC. pr,[[OBOG BOCIIMTaHHUC

2 Tema 2. Baxueiimnue 18 Bocnuranue eHHOCTH HAy4YHOT'O IMO3HAHUS
[peACTaBUTETHN
HEOPraHUYECKUX BEIECTB.
KoinyecTBeHHBIE OTHOIIEHHS B

XUMHU.

3 [Tema 3. OcHoBHbIE 10  |BocnuraHue IEHHOCTH HAYYHOI'O IO3HAHUS
KJIACChI HEOPTAHUYECKUX
COCIMHEHUN

4 Tema 4. [lepuonnuecknii 3aKoH 11 BocnuraHue HEHHOCTU HAYYHOI'O MMO3HAHMS.
Y [IEpUOJINYECKasi CUCTEMA HanI/IOTI/I‘-IeCKOC BOCIIUTAHUC.

XUMHYECKUX 251eMeHTOoB JI. 1. Tpynosoe BocnuTanue

MeHeneena
5 [Temas. Xumuyeckas 12 [BocnuraHue IEHHOCTU HAyYHOI'O MMO3HAHMS.
cBs13b. OKUCIUTENBHO- Tpynosoe BociuTanue

BOCCTAHOBUTCIIBHBIC PECAKIINN

HTtoro 63
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9 kaacc (Bcero 68)

Ne Bcero, OCHOBHbBIE HaIlPaBJICHUS] BOCIUTATEILHON
NeATEILHOCTHU
m\ HanmenoBanue TeMbI gac.
1 Tema 1. O606meHHe 3HanuUil 5 BocniutaHne 1EHHOCTHM HAy4YHOTO IO3HAHUSL.
"JKOJIOTHYECKOE BOCIIUTAHUE.
o Kypcy 8 Kiacca.
XUMUYECKUE PEAKIIUU
2 Tema 2. XuMIUeCKHE PEaKIUH 13 |9xomoruueckoe BOCIIUTAHUE
BocrnuTanue 1eHHOCTH HAyYHOTO MMO3HAHUS.
a pacTBOpax
3 Tema 3. Hemetasbr 28 BocnuTtanue eHHOCTH HAyYHOTO MMO3HAHUSI.
"JKOJIOTHYECKOE BOCITUTAHUE.
4 Tema 4. MeTtaiuist 15 |BocnuraHue IEHHOCTH HAyYHOT'O ITO3HAHMS.
[laTproTHYecKkoe BOCIIUTAHHE.
TpyoBOE BOCIMTAaHHE
5 Tema 5.XHMHuS 1 2 JKOJIOTHYECKOE BOCIIUTAHUE
Bocrnutanue ieHHOCTH HAyYHOTO MMO3HAHUS.
OKpY’Kalas cpeaa
5 Tema 6. OGoGIeHNe 3HAHMIT 5 BocniutaHne 1UEHHOCTH HAy4YHOTO IO3HAHUS.
Ny TpynoBoe BocUTaHUE
110 XUMHH 33 KypC OCHOBHOM
mkonsl. [Tonroroska
rOCYIapCTBEHHOW UTOTOBOM
attectauuu (I'MA)
HToro
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