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HHOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma mo xumuu s ydamumxcs 10-11 kmaccoB o00mieoOpa3oBaTenbHBIX YUpexkIeHUH pa3zpaboTana Ha ocHoBe DenepanbHOrO
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHIAPTa CPEIHEro O0IIET0 0Opa30BaHMUS.

W3yueHne XMMHUK Ha YPOBHE CpeHEro o0Iero 00pa3oBaHus HAIIPABICHO Ha JOCTHXKEHUE CIICTYIONIUX TeIeH:

* OCBOCHHE 3HAHUI 0 XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO - HAYYHOW KapTUHBI MUPA, BAKHEHITNX XUMUYECKUX MTOHITUSAX, 3aKOHAX U TEOPUSIX;

¢ OBJIAACHUC YMCHHAMHU NPHUMCHATH NOJTYUCHHBIC 3HAHUA JIA 00BsACHEHNS pa3HOO6pa3HbIX XUMHUYECKHUX SBJICHUN U CBOUCTB BCIICCTB, OLUCHKU POJIU
XUMHHU B pa3BUTHUHU COBPEMCHHBIX TEXHOJIOTUH U INOJTY4YCHHHU HOBBIX MAaTCPUAJIOB,

* pa3BHTHE MO3HABATEIBHBIX MHTEPECOB M MHTEILICKTYAIBHBIX CIIOCOOHOCTEH B MPOIIECCE CAMOCTOSTEIILHOTO MPUOOPETCHHUS XUMHUYECKUX 3HAHUU C
UCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB HH(OPMAIUH, B TOM YHCIIC KOMITBIOTEPHBIX;

¢* BOCIIUTAHUC Y6€)KI[éHHOCTI/I B IIO3UTHUBHOH POJin XUMHHU B )KU3HHU COBPEMCHHOI'O O6HI€CTBa, HCO6XOI[I/IMOCTI/I XUMHYCCKU I'PaMOTHOTI'O OTHOIICHHU A K
CBOEMY 3JI0OPOBBIO U OKpYXKAIOIIEH cpejie;

* NPUMCHEHUE IOJIYYCHHBIX 3HAHUW W YMEHHH Ui O€30MacHOrO HWCIOJb30BaHUS BEIISCTB M MaTEpHajoB B OBITY, CEIIbCKOM XO3SHCTBE W Ha

MMPOU3BOJACTBE, PCHICHUA MPAKTHYCCKUX 3a1daY B MMOBCEIHEBHOM JKU3HHU, NMPEAYNPCIKACHUSA HBHGHI/Iﬁ, HAaHOCAIINUX BPEA 3J0POBbIO YCIOBCKA U 01<py>1<a}01116171

cpene.

Conepsxkanue cpefHero o0iero 0opa3oBaHus HAIIPaBJICHO HA PEIICHHE CIETYIONINX 3a1a4:

* 3aBeplIeHre 001e00pa3oBaTeIbHON MOATOTOBKH B COOTBETCTBHH ¢ 3akoHOM «O0 oO6pa3oBanuu B POy;

e peamuzanus TpeanpodecCHOHaIbHOr0 o0Iero o0pa3oBaHUs, MO3BOJIAIONIETO OOECHEUUTh MPEEMCTBEHHOCTh O0IIero M MpodeccHnoHaTbHOTO
oOpazoBaHws.

Baxneitmieii 3amadeit 00y4deHus Ha dTare MOJyYeHHs] CPEHET0 OOIIero 0Opa3oBaHUs SBISETCS TMOJTOTOBKA OOYYAIOMIUXCS K OCO3HAHHOMY BBIOOPY
JalbHENIIeTo KU3HeHHOro myTH. O0yJaromuecs JOKHBI CAMOCTOSATEIHHO MCIOIb30BaTh MPUOOPETEHHBIN B MIKOJIE OMBIT ACSITEIFHOCTA B PEATbHOM KU3HU,
3a paMKaMu y4eOHOTo TpoIiecca.

B wusyuenum kypca XxuMuu Oombliasi posib OTBOAUTCA XUMHUYECKOMY OJKCIHEPUMEHTY, KOTOPBIM MpeICTaBlieH MpakTHYeCKUMH paboTaMmu,
J'Ia60paTOpHI)IMI/I OIlbITaMU U JEMOHCTPALIMOHHBIMH 3KCIICPUMCHTAMU. OuyeHb Ba)XHBIM SIBIISIETCS CO6J'IIOI[GHI/IG IMpaBUJI TCXHHUKHU 0e30IacHOCTH opu pa60Te B
XUMHYECKOH Jaboparopuu. B kauecTBe IEHHOCTHBIX OPUEHTUPOB XHMHUYECKOTO 00pa30BaHUs BBICTYNAIOT 0OBEKTHI, H3y4aeMble B Kypce XHMHUHU, K KOTOPBIM Y
06y11a10H1chs1 (bOpMI/IpyeTCH IOEHHOCTHOC OTHOIIICHHUEC. OCHOBy IIO3HABAaTCJIIbHBIX LIGHHOCTGI‘/JI COCTABJISIFOT HAYYHBIC 3HAHUA W HAYYHBIC MCTOAbI ITO3HAHUA.

Pa3zBuTtie 1mo3HaBaTeIbHBIX HNCHHOCTHBIX OPUCHTAIIMU COACPIKAHUA KypCa XUMUU ITO3BOJIACT C(I)OpMHpOBaTBZ



* YBOXUTEIHHOE OTHOIICHHUE K CO3UIATEIILHON, TBOPUECKON JACATEIBHOCTH;

* MIOHUMaHKE HEOOXOAUMOCTH 37I0POBOTO 00pa3a KHU3HH;

* MOTPEeOHOCTh B OE3yCIOBHOM BBHITIOJTHEHHH MPABUII 0€30IIaCHOTO UCTIOIB30BaHUS BEIIECTB B TOBCEHEBHOMN KH3HMU;

* CO3HATENbHBIN BEIOOp Oyaymeit mpodeccnoHanbHOM AesITeIbHOCTH.

Kypc xumum oOnagaer BO3MOXKHOCTSAMHU ISl (DOPMUPOBAHHMS KOMMYHHKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIOT TPOIECC OOUICHUS U
rpaMOTHasl peub, CIIOCOOCTBYIOIIHUE:

¢ IpaBUJIbHOMY HUCIIOJIB30BAHUTIO XUMHUYECKOU TCPMUHOJIOTUH,

® Pa3BUTHIO HOTpe6HOCTI/I BCECTHU AHUAJIOT, BBICIIYIIMBATH MHCHHEC OIIIOHCHTA, Y4aCTBOBATh B IUCKYCCHU,

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKATh M apT'yMEHTHPOBAHHO OTCTauBaTh CBOIO TOYKY 3PCHHUSI.

OcHoBHBIMU TIpOOJIEMaMH XUMHH SBISIOTCS U3YYE€HHE COCTaBa M CTPOEHUS BEILECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOEHUS, KOHCTPYHUPOBaHUE
BCIIIECTB C 3alaHHBIMUAU CBOﬁCTBaMH, HUCCIICOOBAHUC 3aKOHOMepHOCT€I71 XUMHUYCCKUX HpeBpaHleHI/Iﬁ n Hy’[‘eﬁ YIIpaBJICHHUA MU B LECIAX IOJYUCHHUSA BCIICCTB,
MatepuanoB, sHeprun. Kypc 10 kimacca 3HAaKOMUT OOydYarONMUXCS CO CTPOCHHUEM, XMMHUYECKHMHU CBOHCTBAMH, OCOOCHHOCTSIMH CIIOCOOOB ITOJYYCHHS H
o0jacTAMU MPUMEHEHHs] OpPraHWYecKUX coeAuHeHWH. 3aBepmmTenbHbId dTanm (11 kiacc) HampaBieH Ha 0000IIEeHHE, pacHIMpeHHEe UMEIONINXCS 3HAHUN
IIKOJILHUKOB 10 YETHIPEM BBIIIICHA3BaHHBIM OJIOKaM M U3ydeHHUE MATOro O1oka XUMUS U KU3Hb, TPU3BAHHOTO JaTh BHIMYCKHUKAMH MPUKIIATHbIC 3HAHUS H
YMEHUS.

YpoBens 00yueHust 6a3oBbiid. Cpok peanuzaiuu padboueit mporpaMmsl - 2 yueOHbIX roga — 68 4. 10 knacc — 34 4. (1 gac B Hegemo), 11 kimace — 34 v (1

4ac B HEJIEIIO).

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 nMpeaMeTa «XUMHsD)> ¢ ONIMCAHUEM YHHBEPCAJIbHbBIX Y4eOHBIX 1eHCTBHIA,
AOCTUTAeMBbIX 00y4YAOIIUMUCH
JInuHOCTHBIE pe3yJIbTaThI:

- C(bOpMI/IpOBaHHOCTL MMOJIOKHUTCIBbHOTI'O OTHOIICHUA K XUMHH, YTO O6y0J'IaBJ'II/IBaCT MOTHBAIIUIO K yqeGHoﬁ ACATCIIBHOCTU B BLI6paHHOfI C(bepe;
-C(I)OpMI/IpOBaHHOCTB YMCHUS pCUIATh HpO6HCMLI IIOMCKOBOI'O U TBOPYCCKOI'O XapaKTEpa,
-C(I)OpMI/IpOBaHHOCTB YMCHUA MPOBOAUTH CaMOAaHAIN3 U OCYHICCTBIIATE CAMOKOHTPOJIb U CAMOOIICHKY Ha OCHOBC KPUTCPUCB YCIICIITHOCTU;

-c(hopMUPOBAHHOCTH HABBIKOB MPOSBJICHUS IO3HABATEILHOW MHUIIMATHBHI B Y4€OHOM COTPYIHUYECTBE.
IIpenmeTHble pe3yabTaThl:

-c(OpMHUPOBAHHOCTD MPEICTABICHHUI O MECTe XMMHH B COBPEMEHHOM HayYHON KapTHHE MUpa; IOHUMaHHE POJIM XUMUHU B (POPMHUPOBAHUU KPYro3opa
1 QYHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa JIJIsl pEIICHHs MPaKTHUECKUX 3a71ay;



-BJIaJICHHE OCHOBOMOJIAralOIMMHU XUMUUYECKUMH TOHITUSMU, TEOPUSIMH, 3aKOHAMU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJb30BaHUE XUMUYECKOMN
TEPMUHOJIOTUEW 1 CUMBOJIMKOI;

-BJIaJCHUEC OCHOBHBIMU ME€TOJaMH HAYYHOI'O IIO3HaHHW A, UCIIOJIb3YEMBIMH B XUMHUMU: Ha6J'IIOI[eHI/Ie, OIMMCAHUE, UBMCPEHUC, DKCIICPUMEHT, YMCHUC
O6pa6aTbIBaTb, OOBICHATH PE3YyIbTAThI IPOBCACHHLBIX OIIBITOB U ACJIaTh BBIBOAbI; TOTOBHOCTDH U CIIOCOOHOCTH MCTO/bI ITO3HAHUW ITPU PCUHICHUHA
IMPAKTUYCCKHUX 3a1a4,

-C(i)OpMHpOBaHHOCTI) YMCEHUA naBaTb KOJUYCCTBECHHBLIC OLICHKHU U IIPOBOAXUTE paCYCThI 10 XUMUYCCKHUM (bOpMy.]'IaM " YPaBHCHUAM,
-BJIaICHUE IIpaBUJIaMU TEXHUKHU 0€e30macHOCTH IIpHU UCITI0JIb30BAHHNU XUMHNYCCKUX BEIICCTB,
—C(l)OpMI/IpOBaHHOCTB YMCHUA MTPOBOAUTDH DKCIICPUMCHTBI pa3H0171 HHﬂaKTquCKOﬁ HaIIpaBJICHHOCTH;,

-c(hOpMHPOBAHHOCTh YMECHHUS OKa3bIBATh MEPBYIO MOMOIIL PH OTPABJICHHUSX, 0KOTaX M JPYIHX TPaBMaX,CBSI3aHHBIX C BEIICCTBAMH U Ja00PaTOPHBIM
o0opyIoBaHUEM.

MeTanpeaMeTHble pe3yJibTaThl:

cOpMUPOBAHHOCTh YMEHHSI CTABUTH 1IEJIM M HOBBIC 3a/1a4 B yueOe v MO3HABATEIbHON JIEATEIbHOCTH;

OBJIa/IEHHE MPHEMAMHU CAMOCTOSITEIHLHOT0 IJIAHUPOBAHMS IyTel J0CTHIKEHHS €)1, YMEHHUsI BLIOUPATh 3 (PeKTHBHBIE CIIOCOObI pelieHUsI Y4eOHBIX H
MO3HABATEJILHBIX 32/124;C)OPMHUPOBAHHOCTh YMEHHsI COOTHOCHTDH CBOH JIEHCTBHS C INIAHUPYEMBIMH Pe3yJIbTaTAMM;

-c(hOpMHPOBAHHOCTH YMEHHUS OCYIIECTBIATh KOHTPOJIb B MPOIECCE TOCTHIKCHUS Pe3ysIbTaTa, KOPPEKTHPOBAThH CBOM JICHCTBHUS;

-Cq)OpMI/IpOBaHHOCTI) YMCHUA OCHUBATD MMPABUJIBHOCTH BBITTOJIHCHUA y‘I€6HBIX 3ala4 1 COOTBCTCTBYIOIIUC BO3SMOXHOCTH UX PCIICHUSA;

-BBICOKHIA YPOBEHb KOMIIETEHTHOCTH B 001acTH nucnojb3oBanus UKT;

-Cq)OpMI/IpOBaHHOCTB 9KOJOTMYCCKOI'0 MBIIIJICHUA,

-c(hopMUPOBAHHOCTH YMEHUS IPUMEHSTH B NO3HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJIbHON MPAKTUKE 3HAHMSI, HOJTYYEHHBIE TIPU U3yYEHUN
npeaMera.
IMVMIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOT' O TIPEIMETA «XUMMS»:
B pe3ynbrare uzyuenus yueOHOro npeamMera « XuMus» Ha ypOBHE CPEAHEro 00111ero oopa3oBaHus:
BbINyCKHHUK HAy4YUTCS:

-pacKkphIBaTh Ha IpUMeEpax pojb XUMUU B (POPMHUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHBI MUpA U B IPAKTUYECKON JESTEIbHOCTH YEIOBEKa;
-JIEMOHCTPUPOBAThH Ha MPUMEPAX B3AUMOCBA3b MEXKIY XUMHEH U IPYTHUMHU €CTECTBEHHBIMU HayKaMH;
-pacKphIBaTh HAa IpUMEpax MOJIOKEHUSI TEOPUU XUMUYecKoro crpoeHus A.M. bytieposa;

-noHuMarth ¢uszndeckuit cmuica [lepuoanyeckoro 3akona J[.J. MenneneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX 3JI€MEHTOB
1 00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOI'O CTPOCHUSI aTOMOB;

-00BSICHATH MPUYUHBI MHOT000pa3urs BELIECTB HA OCHOBE OOLIMX MPE/ICTAaBICHHUH 00 X COCTaBe U CTPOCHUU;

-IPUMEHATh MPaBUJIa CUCTEMAaTHYECKON MEXIYHapOJHOM HOMEHKIATypbl KaK CpPEACTBA Pa3IMYEHUs M HUICHTU(UKAIMM BELIECTB IO MX COCTaBy U
CTPOCHHUIO;

-COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (JOPMYJIBI OPraHUYECKUX BEILECTB KaK HOCHTENEeH MH(POPMALMU O CTPOSHUM BEIIECTBA, €ro CBOMCTBAX U
MPUHAAJICKHOCTHU K OIIPEEIEHHOMY KJIacCy COCIUHEHUH;

-XapaKTepHU30BaTh OPraHUYECKHE BEILECTBA MO COCTaBYy, CTPOEHUIO M CBOMCTBAM, YCTaHABIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY NaHHBIMU



XapaKTCPUCTHKAMH BCIICCTBA,

-IIPUBOJIUTH IIPUMEPBI XUMHUUYECKUX PEaKIMM, pACKPBIBAIOIIUX XapAKTEPHBIC CBOMCTBA TUIMYHBIX IPEICTABUTENICH KJIACCOB OPTaHMYECKUX BEILECTB C
LEJIBIO UX UACHTUDUKALMU U 00BSICHEHHsI 00JaCTH IPUMEHEHUS;

-IIPOrHO3UPOBATh BO3MOXKHOCTb IIPOTEKAaHUS XUMUYECKHX PEaKIMil Ha OCHOBE 3HAHMM O THUIAX XMMHUYECKOW CBSI3M B MOJIEKYJIAX PEareHTOB M UX
PEaKIIMOHHOMN CIIOCOOHOCTH;

-MCII0JIb30BaTh 3HaHUS O COCTAaBE, CTPOEHUHU U XMMUYECKHUX CBOMCTBAX BELIECTB [yl O€3011aCHOIO IIPUMEHEHHUS B IPAKTUUECKON JesTEeNbHOCTH;
-IPUBOJUTH IMPUMEPHl MPAKTUYECKOTO MCIIOJIb30BaHMs IMPOJYKTOB IMepepaboTKd HE(PTH U NPUPOAHOrO ra3a, BBICOKOMOJEKYJSPHBIX COEAMHEHHM
(mosIM TUIICHA, CUHTETHUYECKOT0 KayuyKa, alleTaTHOIO BOJIOKHA);

-IIPOBOJIUTH OIBITHI IO PACTIO3HABAHUIO OPraHUYECKUX BEUIECTB: INIMIIEPUHA, YKCYCHON KUCIOThI, HENPEIEIbHBIX JKUPOB, ITIIOKO3bI, KpaxMaia, OeJIKOB —
B COCTaB€ IMHUIIEBBIX IPOAYKTOB U KOCMETUYECKUX CPEICTB;

-BJI/ICTh TIPABUIIAMH H [TPUEMaMH 0€3011acHON pabOThI C XUMHUUECKUMHE BEUIECTBAMH U J1a00PaTOPHBIM 000pYyI0OBaHHUEM;

-yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKON pEeaKLMK U CMELIEHUS] XMMHUUECKOT0 PaBHOBECHSI OT Pa3IMYHbIX (PAKTOPOB C LEJIbIO ONpEAEIICHUS
ONITUMAJIbHBIX YCJIOBUI IPOTEKAHUS XUMHUECKUX IPOLIECCOB;

-IIPUBOAMTH IIPUMEPHI TUAPOJIN3A COJIEH B IIOBCEIHEBHOM JKU3HU YEIIOBEKA;

-IIPUBOAMTD IIPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN B IPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KU3HEACSITEIbHOCTH OPraHU3MOB;
-IPUBOJUTDH IPUMEPHI XUMHUECKUX PEAaKLUH, paCKPhIBAIOIIUX O0IIME XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB — METAJUIOB M HEMETAJUIOB,;

-IPOBOJIUTH pacueTbl Ha HAXOXJEHUE MOJEKYJISIPHOM (opMysbl yriaeBoJopoJa MO MPOIYKTaM CrOpaHHMs U IO €ro OTHOCHUTENbHOH IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

-BJIaJIETh MpaBUIaMHu 0€301acHOr0 00pallleHus ¢ €IKUMH, TOPIOYUMH ¥ TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBON XMMMUH;

-OCYILIECTBIISITh MOMCK XUMHUYECKON MHPOPMAIUH 110 Ha3BaHUSAM, UIEHTU(UKATOpaM, CTPYKTYPHBIM (pOpMYyiiaM BEILIECTB;

-KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH XMMUUYECKYIO HH(OPMAIINIO, COAEPKAILYIOCS B COOOIIEHUAX CPEJICTB MacCOBOM MH(pOpMaIuu, pecypcax
WHTepHeTa, HayyHO- MOMYJSPHBIX CTAaThAX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEJISAX BBIABICHUS OMIMOOYHBIX CYXKIECHUH U
(¢hopMupoBaHUsI COOCTBEHHOH MO3UIINH;

-IPCACTABIIATh IMYTU PCIICHUA rI100aIbHBIX np06neM, CTOAIINX TMEPECA YCTOBCUYCCTBOM: SKOJIOTHYCCKUX, DHCPTCTUUCCKHX, ChIPEECBLIX, U POJIb XUMHUH B
PCHICHUHN 3THUX HpO6HCM
BLIHYCKHI/IK MOJYYMT BO3MOKHOCTD HAYUYMTHCH:

-WJUTIOCTPUPOBATh Ha IPUMeEpax CTAHOBJIEHUE U SBOJIIOIIMIO OPTaHUYECKOM XMMHUH KaK HayKH Ha Pa3JIMYHBIX HCTOPUUECKUX 3Tallax €e pa3BUTHS;
-MCTI0JIb30BaTh METOJbl HAYYHOIO IMO3HAHUS MPHU BHIOJHEHUH MPOEKTOB M y4eOHO- HCCIEAOBATEIbCKUX 3aad MO0 HU3YYEHHIO CBOMCTB, CIOCOOOB
IIOJIYYEHUS U PacliO3HABAaHUsI OPIraHMUYECKUX BEIIECTB;

-00BSICHATh IPUPOJLY U CIIOCOOBI 00Opa30BaHUS XUMUYECKON CBSA3M: KOBAaJEHTHOM (IOJISPHOM, HEMOJSPHON), MOHHOM, METAJTTNYECKOM, BOTOPOAHON — C
LEJIbI0 OIPEIETICHUS] XUMUYECKONW aKTUBHOCTH BEILIECTB;

-yCTaHaBJIMBAaTh T€HETUYECKYIO CBA3b MEXIY KiIaccaMH OPTraHMYeCKHUX BEIIeCTB Ui OOOCHOBAaHUS MPHHLUMIHAIBLHON BO3MOXKHOCTH MOJyYEHHUS
OpPraHUYECKUX COETMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHUS;

-yCTaHABJIMBATh B3aMMOCBS3U MEXIy (aKTaMH M TEOpUEH, NMPUUMHOM W CIIEICTBUEM IIpH aHalIM3€ NPOOJIEMHBIX CHTyallMd M OOOCHOBaHMH
IIPUHUMAEMBIX PELICHUH Ha OCHOBE XMMHUYECKUX 3HAHUM.



Conep:xaHue NporpaMmmbl
10 knacc .OPTAHUYECKAS XUMUSA
Pasznen 1. Tema 1. TeopeTuyeckue 0OCHOBbI OpraHuveckoii xumuu (3 4)

dopMupOBaHUE OPraHUYECKON XMMHM KaKk HayKu. Teopusi CTpoeHUs] OpraHMYecKux coeqnHeHuil A. M. bytiepoBa. Yrieponubsiii ckener. Paaukasisl.
@OyHKUMOHaNbHbBIE Ipynnbl. ['omonoruueckuii psaa. ['omonoru. CtpykrypHasa nzomepusa. HoMenknatypa. DiaeKTpoHHAs IPUPOJIa XUMUYECKUX CBS3EH B
opraHnyeckux coeanHeHusax. Kimaccuduxanus opraHn4ecKiux coeIMHEHU.

Jemoncrpanuu. O6pa3ibl OpraHMYECKUX BEIIECTB U MaTepuaioB. Mojenu MOJIEKyJ OPraHu4YeCKUX BEIIeCTB. PacCTBOPUMOCTh OPraHUYECKHUX BEIIECTB
B BOJIE U HEBOJHBIX pacTBopuTensx. [InaBienue, o0yrivBaHue U TOPEHHE OPraHUYECKUX BEUIECTB. IPUMephl ¥ B B pa3HbIX arperatHbIX COCTOSHUSAX
Pacuernsle 3agaun. Haxoxaenue MoseKyIsipHO (OPMYITBI OPraHUYECKOTO COEAMHEHHS 110 Macce (00bEeMY) IPOTYKTOB CTOPaHUSI.

Paznea 2. YIVIEBOJOPOADI (12 1)

Tema 2. llpenenbHble yriieBogopoasbl (aakansbl) (3 4)

Crpoenue ankaHoB. ['omonoruueckuit psan. Homenxmarypa u uzomepus. dusnyeckue M XUMHMUYECKHE CBOMCTBAa ajlkaHOB. Peakuus 3amelieHus.
[Tony4yenne u npuMeHeHne ankaHoB. [lonsTre muknoankanax. JleMoncTpauun. B3peiB cMecn MeraHa ¢ Bo3ayxoM. OTHOIIEHHE alIKaHOB K KHCIIOTaM,
1iea04am, pactBopy HepMaHraHara Kaiaus | OpoMHOM BO/IE.
JlaGopaTopHble onbIThI. V3roToBIeHNE MOIENIEH MOJIEKYIT YTIEBOAOPOAOB U raJIOT€HOIIPOU3BOIHBIX.

IIpakTnueckas padora. 1. OnpeneneHre KaueCTBEHHOTO COCTaBa OPraHUYECKUX COEIMHEHUH.

Tema 3. HenpeneabHble yrieBoaopoabl (4 4)

Auxenbl. CtpoeHue ankeHoB. ['omonornueckuii psa. Homenkmarypa. M3omepus: yriiepoJHOW LieNH, MOJIOKEHHS KpaTHOW CBSI3U, yuc-, mpawc-
n3oMmeprsd. XUMMHUYECKHE CBOMCTBA: PEAaKIMM OKUCICHUS, NPUCOCAUHEHUS, NoauMepu3anuu. IIpumMeHeHue ankeHOB. AJIKaJMeHbI. Crpoenue.
CsolicTaa, IIPUMEHEHUE. ITpuponHsIii KaydyK. AakuHbl. CTpoenue anertwieHa. ['omonorn n n3omepsl. Homenknarypa. @usnueckue n
XUMHUYECKHE cBOWcTBa. Peakuuu npucoennHeHns u  3aMmemieHus. lIpumenenue. [lemoHcTpauuun. VM3rortoBieHue Mozaeneil MOJEKYJI T'OMOJIOTOB U
n3zomepos. [lomyueHue aneruineHa kapOuIHbIM criocoOoM. B3anmoaelicTBIe alleTuiieHa ¢ pacTBOPOM NepMaHTaHaTa Kajius 1 OpoMHOM Bojoi. 'openue
arieTusieHa. PasnoskeHue kaydyka Mpy HarpeBaHUHU U UCIBITAHUE MPOIYKTOB pa3NIOKEHUs. 3HAKOMCTBO ¢ oOpasmamu KayuykoB. [IpakTumueckas
padora. 2. [lonyyeHue 3TuieHa U U3y4E€HUE €ET0 CBOMCTB.

Tema 4. ApomaTuyeckue yrieBoaopoasl (apeHsl) (2 1)

Apenbl. Ctpoenue Oenzona. M3omepust u HoMeHkiIatypa. Ouznueckue U XUMHUYECKUE cBoWcTBa OeHzona. ['omonoru Oenszona. ['eHernyeckas cBs3b
apoOMaTHYECKUX YTJIEBOJAOPOJIOB C IPYTUMHU KJlaccaMu yTJI€BOJIOPO/IOB. JeMoHCcTpanum. benzon KaK
pacTBopuTelb, TopeHue 6en3ona. OTHOIIeHHe OeH301a K OpOMHOM BOJIE U pacTBOPY MepMaHTranara kanusi. OKUCIIeHre TOIyoIa.

Tema 5. IlpupoaHble HCTOYHUKH YIJI€BOI0POAOB (3 1)

[Tpuponnsiii raz. Hedte u Hedrenponykrsl. dusnueckue cBoicTBa. CriocoOb! mepepaboTKu HedTH.
JlabopaTopHble onbIThbl. O3HaKOMIICHHE ¢ 00pa3iaMu POIYKTOB HedTernepepaboTKH.

Paznen 3. KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEIUHEHUSA (12 4)
Tema 6. CniupTtbl U eHoJbI (4 1)

OnnoatoMHBIE TIpeeNbHbIE cUPThL. CTpoeHue MOJIeKyJ], (yHKIMOHaNbHas rpymnma. Bomopomnas cBs3b. M3omepus m HOMeHknaTypa. CBoHcTBa



MeTaHoja (3TaHoja), MOJIyueHUE U npuMeHeHue. DPU3MONOrMYecKoe [eHCTBUE CIMPTOB HAa OPraHU3M 4YelloBeKa. MHOIOaTOMHBIE  CIIMPTHI.
OTwieHrnukonb, rnuuepuH. CpoiictBa, mnpumeHeHue. denomnsl. CTpoeHne MoneKynsl (peHosna. B3aumHoe BIusHHUE aTOMOB.

B MoJsiekyae Ha npumepe Moiekyiasl (eHona. CpoiictBa. TokcuunocTs (enHosma u  ero coeauHenuil. Ilpumenenue ¢enona. I'enernueckas
CBSI3b CHUPTOB U (heHoma ¢ yrieBogopoaamu. JlaGopatopusie omnbIThl. B3anmoneiictBue ¢eHona ¢ OpoMHOM BOJOH M pacTBOPOM IMAPOKCHIA
HaTpus. PactBopenue rnmuepuHa B Boje. Peakuusa rmunepuHa c ruapokcuaoMm meau(ll).

PacueTHble 3a1aun. PacyeTsl 10 XMMUYECKUM YpaBHEHUSIM IIPH YCJIOBUH, YTO OJIHO U3 PEarupyrOIIUX BEIIECTB JaHO B N30BITKE.
Tema 7. Aabaeruabl, KeTOHbI, KAPOOHOBbIE KMCJIOTHI (4 1)

Anpaerunsl. Kemonwvi. CtpoeHune Mouiekyn. DyHKIMOHanpHas rpynna. M3omepus m HomeHknarypa. PopMmanbIeruj M aueraibJeruj: CBOWMCTBA,

IIOJIyYE€HUE U NIPUMEHEHUE. Ayemon — npeocmasumens KemoHO8. IIpumenenue. OpnnococTaBHbBIE IIpesiebHbIC
KapOoHOBBIE KUCIIOTHL. CTpoeHue Monekyin. dynkunonanpHas rpynna. M3omepus u HoMeHkiatypa. CBolicTBa KapOOHOBBIX KHUCIOT. [IpumeHeHwue.
Kpatkue CBEICHHUS 0 HEIpeIeIbHbIX KapOOHOBBIX kucnorax. I'eneTnueckas cBsi3b KapOOHOBBIX KHCIIOT C

JIPYTHUMH KJIacCaMH OpraHWYecKuX coeAauHeHuid. JlabopaTtopHble ombIThl. [lonydeHue 3TaHaIs OKMCICHHEM 3TaHoJa. B3ammojeicTBUEe MeTaHAus
(3TaHaNsA) ¢ aMMUaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapokcuaa meau(1l).
JemoncTpanuu. PacTBopeHue B alleTOHE pa3IMYHbIX OPraHUYCCKUX BEIIECTB.

IIpakTnyeckas padora.3.«CBoiicTBa KapOOHOBBIX KUCIOT.

Pacuernsie 3anpaun. OmnpeneneHne MacCOBOM UM OOBEMHOM 10T BBIXOA MPOIYKTa PEAKIIMU OT TEOPETHUECKH BO3ZMOKHOTO.
Tema 8. Kupbl. YriaeBoanl (4 4)

Kupsr. Haxoxnenne B MPUPOJE. CaoiicTBa. [Ipumenenue. Morwwue cpeocmaa. Ilpasuna
besonacnoeo obpawenusi co cpeocmseamu ovimosou xumuu. I'moko3za. Ctpoenue mMonekynbl. CBoiicTBa ritoko3sl. [Ipumenenne. Caxapo3sa. CBoiicTBa,
MIPUMEHEHHE.

Kpaxman u nemnrono3a — npeAcTaBUTENN TPUPOIHBIX MOJUMEPOB. Peakiys noiukoHaeHcannu. Gu3nyecknue 1 XuMu4eckue cBoiictea. Haxoxnenue B
npupoje. [Ipumenenue. AnietaTHoe BOJIOKHO.

JlabopaTopHble onbIThl. PacTBOPUMOCTE XKHUPOB, 10KA3aTENBCTBO MX HEMPEIEIBHOTO XapaKTepa, OMbUICHHE >KMpPOB. CpaBHEHHE CBOMCTB MbLIa U

CUHTETHYECKUX MOIOIIMX CpeACTB. BzammonerictBue Tioko3bl ¢ ruapokcuaoM meau(ll). BzammopeicTBue TrimtOKO3bI C aMMHAYHBIM PacTBOPOM
okcumacepedpa(l). BzaumopeiicTBre caxapo3bl ¢ THAPOKCHAOM KamblUs. B3auMmonelicTBue Kpaxmaiaa ¢ HOAOM. [Maponu3 Kpaxmana.

O3znakomiieHHe ¢ oOpasmamMu TMPUPOJHBIX W MCKYCCTBEHHBIX BOJOKOH JleMoHcTpaumu. 3HaKOMCTBO ¢ OOpasliaMH MOIOIIMX M YHUCTSIIUX CPEICTB.

N3ydeHune MHCTPYKIUH 110 UX COCTaBY U IPUMEHEHUIO

IpakTuyeckas padora.4.PemieHue sKCrIepUMEHTAIbHBIX 3a/1a4 HA MOJIyY€HHE U PACIIO3HABAaHUE OPraHUYECKUX BEIIECTB.

Paznen 4. ABOTCOAEPKAIIUE OPTAHUYECKHUE COEJIUHEHMUS (4 1)

Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)
Amunsbl. CtpoeHue Moinekysl. AMuHorpynna. @usnueckue u XuMuueckue cBoiictsa. AHWIMH.  CBOMCTBA,  NPUMEHEHHE.

AMHUHOKHMCJI0THI. VI30Mepus n HomeHkaTypa. CBoMCTBAa. AMUHOKHUCIIOTHI Kak aM(OTEepHBIC OpraHndeckue coeauHenus. [I[pumMenenne.
JemoncTpanun. Okpacka TKaHU aHWIMHOBBIM KpacuTeneM. Jloka3aTenbCcTBO HaTM4Ksl (PYHKIIMOHAIBHBIX TPYIII B paCTBOPaX aMUHOKHUCIIOT.
Tema 10. beaxu (2 1)



Beaku — mnpupoansie momumepsl. CoctaB M crpoeHue. dDusznueckne W XUMHUYECKHe cBOMCTBa. IIpeBpamienue OenkoB B opraHuzMe. YCIEXHW B
UM3YYEHUH U CHUHTe3e OesIkoB. XUMHUs U 37J0poBbe yesoBeka. Jlekapcera. [Ipobiemsl, cBA3aHHbIE ¢ IPUMEHEHHEM JICKAPCTBEHHBIX  IPENapaToB.
Hemoncrpanun. [[BeTHbie peakiuu Ha Oenku (OMypeToBas W KCaHTONPOTEMHOBAs peakiuu). OOpas3ibl JEKapCTBEHHBIX MPENapaTtoB U BUTAMHHOB.
OO6pa3ibl cpeACTB TUTHEHBI U KOCMETHKHU.

Paznen 5. BBICOKOMOJIEKYJISIPHBIE COEJUHEHUSI (34)
Tema 11. Cunrerudeckue nojumepsl (3 4)

IToHATHE O BBICOKOMOJEKYJSPHBIX coeinHeHMsX. [losmmepsl, moiydyaembple B peakuusx noiaumepusanuu. Crtpoenune Mmosekyn. Ilonustuiien.
[Monunponunen. @enonghopmanvoe2uonvie CMObI.

Cunrernueckue kayuyku. CTpoeHue, CBOICTBa, MOJiyueHHUE U IpuMeHeHHe. CHHTETHYecKue BoJIOKHa.KanpoH. JlaBcaH.
JemoncTpanun. OOpasipl I1aCTMAcC, CHUHTETUYECKUX Kay4yKOB U CUHTETUYECKUX BOJIOKOH.

11knacc
TEOPETUYECKHUE OCHOBbBI XUMUH
Tema 1. BaxkHeline XuMu4ecKre MOHATHS U 3aKOHBI (3 1)

AtoMm. Xumuueckui daemeHT. HM30ToIbl. HpOCTBIe n CJIOKHBIC BCIICCTBA. 3aKoH COXpaHCHHA MACChbl BCUICCTB, 3aKOH COXpPAaHCHHA H
MPpEBpalICHUA DHCPIUU IIPU XUMHUYCCKUX PCAKIUAX, 3aKOH IMOCTOAHCTBA COCTAaBa. BemectBa MOJICKYJISIPHOT'O U HEMOJICKYIISIPDHOT'O CTPOCHU .

Tema 2. Ilepuoguveckuidi 3aKOH W NeEPHOAHYECKAS CHCTEeMAa XHMHYECKHX 3JIEMEHTOB . U. MenageneeBa Ha OCHOBe
yUeHHsl 0 CTPOeHUuH aToMoB (4 4)

Amomnvie opoumanu, s-, p-, d- u f~onexkmponsi. OCOOEHHOCTH pa3MELIEeHHs JIEKTPOHOB 110 OpPOUTAISIM B aTOMaxX MallblX U 0OJbIINX MepuoaoB. CBs3b
MEePUOANYECKOr0 3aKOHA U EPUOANYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB C TEOPHEH CTpoeHUs aTOMOB. Kopomkuii u OnunHbIl 6apuanmuel maoauybl
Xumuueckux 21emenmos.llonosicenue 6 nepuooudeckou cucmeme xumudeckux snemenmos /. U. Menoeneesa 600opooa, 1anmanoudos, akmuHouoo8 u
UCKYCCMBEHHO NOJYYEHHbIX 971€MEHMO8. BanentHOCTB 51 BAJICHTHBIE
BO3MO>XHOCTH aTOMOB.

Hemoncrpanuu. [ICXD 1M, Tabauiibl «JIEKTPOHHBIE 000JIOYKH aTOMOB)

Tema 3. Ctpoenne BemecTBa (5 4)

Xumudeckas cBsi3b. loHHas cBsA3b. KatnoHnsl 1 annoHbl. KoBasieHTHas HenomsipHas cBsi3b. KoBaneHTHAs MOJspHASA CBSI3b. DJIEKTPOOTPULIATETBHOCTD.

CreneHb OKHCICHUA. MeTamindecKas CBI3b. BOJIOpOJIHaSI CBA3b. HpOCTpaHCTBeHHoe CTPOCHHE MOJICKYJI HCOPraHNMYCCKUX u OpTraHUYCCKUX
BEIIeCTB. THUIIBI KpUCTAJNINICCKUX PCHICTOK n CBOMCTBaA BCIICCTB. HpI/I‘lI/IHLI MHOT 006p8.31/l}1 BCIICCTB:
HU30MEpHs, TOMOJIOTUSA, aJITIOTPOITHA, NU30TOIIH .

ﬂucnepCHble cucmemayl. KOJ'IJ'IOI/II[HBIG PacTBOPBLI. 30J'II/I, reiu. I[eMOHCTpaIII/IH. Mogenu HMOHHBIX,

aTOMHBIX, MOJICKYJISIPHBIX U METAUTMUECKUX KPUCTAUTMYECKUX peeToK. OOpa3nbl MUIMIEBBIX, KOCMETHYECKUX, OMOJIOTHYECKIX U METUIMHCKHUX 30JIeH
u reneit. Dpdext Tunaans. Moaenu MOIEKyI H30MEpOB, TOMOJIOTOB.
Tema 4. Xumnueckue peaxkuuu (7 4)

Knaccnpukanusi XuMu4yecKuX peakluuid B HEOPraHWYECKOW M OpraHndeckorl XxuMun. CKOPOCTh peaKIiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB.
Karanus u karanuzaropsl. OOpaTUMOCTh peakuuii. XuMuieckoe paBHoBecrue. CMeleHne paBHOBECHS MO ACHCTBUEM pa3IUUHBIX (hakTopoB. [TpuHImI



Jle llatenbe. [Ipon3BOACTBO CEPHOI KMCIOTHI KOHTAKTHBIM CITIOCOOOM.

Onexrponutuyeckas aucconuanus. CunbHble U ciabble 37eKTpoauThl. Cpea BOAHBIX PAcTBOPOB: KHUCIAs, HEWTpasbHasd, Ielo4Has. BoropoaHslil
nokazatesb (pH) pactBopa.

I'mpponus OpPraHUYECKUX u HEOPraHUYECKUX BemiecTB  JleMoncTrpanuu. PasznuuHble  THIIBI
XUMHAYECKHUX PEaKIUii, BUACOOIBITHI 10 OPraHUYeCKONH XUMUH, BUACODMIBbM «OCHOBBI MOJICKYIJISIPHO- KHHETUYECKON TEOPUI».

JlabopaTopHble ONBITHI. 3aBUCUMOCTh CKOPOCTH pEAKIUU OT KOHIICHTpAIlMH, TEeMIIepaTyphl, MPHUPOABI PEarupyrolux BemecTB, PasioxeHue
MEPOKCH/Ia BOJOPOa MPUCYTCTBUU KaTanu3aTopa. OnpeneneHne cpeabl pacTBOpa ¢ IMOMOUIbI0 YHUBEPCAIBHOTO HHAMKATOPA.
HEOPI'AHUYECKAA XUMUA

Tema 5. Meranasl (7 4)

[Tonoxkxenue  MeTalwyioB B NEPUOAMYECKOM CUCTEME XUMHYECKHUX sanementoB [J[. M. MenneneeBa. OOmire CBONCTBa METaJIOB.
DNEeKTPOXUMHUYECKUH psil HanpspkeHu MetaiuioB. O0mue crocoOs! momydeHust MeTayuioB. CiuiaBel. DIIEKTPOIM3 PAacTBOPOB M paciuiaBoB. [loHsTHe
o koppo3un MetaiioB. CmocoObl  3ammTel  OT  Koppo3uu.  O030p METAIOB TMABHBIX MOATrpyMi (A-TpyIi) MEPUOIUYECKON CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB.

0O0630p MeTaimioB mMOOOYHBIX moarpymm (B-rpyrin) nepuoanYecKkoil CHCTeMbl XMUMHUYECKUX 3JIEMEHTOB  (Medb, I[HMHK, kene30). OKcuael o
TUJIPOKCHIbI MeTaisioB. JlemoHcTpauuu. O3HakoMieHHE ¢ oOpa3laMu METAUIOB M MX COEIUHEHMH, CIUIaBbl, B3aWMOJEWCTBHE METAIIOB C
KHCIIOPOJIOM, KUCJIOTaMH, BOJOM; JT0Ka3aTelbCTBO aM(OTEPHOCTH aTIOMUHHUS M €ro THIPOKCHIA, O0pas3Ibl MeIH, >Kejie3a, XpoMa, UX COeIUHEHHI;
B3alMOJICIICTBIE MEIU U XKelle3a ¢ KUCIOPOJOM; B3aUMOJCHCTBHE MEIU M XKeje3a ¢ KUCIOTaMHu (CepHasl, COJisiHasi), MOJIydeHHEe THIPOKCHIA MEIH,
XpoMa, OKCHJa MEIH; B3aMMOJAEHUCTBHE OKCHJIOB M THIAPOKCHIOB METAIOB C KHCIOTaMH; J0Ka3aTelbCcTBO aMdoTepHOCTH coennHeHui xpoma (III).
Pacuyernble 3agaun. PacueTsl 1o XMMHUYECKUM YpaBHEHHUSM, CBA3aHHbBIE C MACCOBOM JI0JI€H BBIX0/Ia MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.
Tema 6. Hemetannl (9 4)

O0630p cBoiicTB HemeTamIoB. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA TUIMYHBIX HeMeTauloB. OKCHIbl HEMETAIJIOB U KHUCIOPOJCOJEepIKAaIIHe
KHUCJIOTHI. BotopoaHbIe coequHEHNs HeMETaUIOB. [ eHeTHYecKas CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIECTB. beITOBass XMMHUYeCKast
rpaMoTHOCTH JlemoHcTpanuu.O0pasibl HEMETAJUIOB; MOJICNIN KPUCTAJUIMYECKUX DPEHIETOK, ajlMasa, rpadura, HOJIy4eHHe aMMHaKa U XJIOpOBOIOPO/a,
pacTBOpPEHHE UX B BOJE, JOKA3aTENbCTBO KHUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BelecTB. CKUTaHUE YISl U CEPBI B KUCIIOPOJIE, ONPEAEIEHUE XUMUYECKUX
CBOMCTB MPOJIYKTOB CrOpaHusi, B3aUMO/IEUCTBUE KOHII. CEPHOM, KOHII. U pa30aBI€HHONW a30THON KUCJIOT C MEJIb0, BUACOPHUIbM «XHUMHUS BOKPYT HACH.
IIpakTukym. 1. Penienne skcriepMMEHTAIBHBIX 337a4 110 HEOPraHUYECKON XUMHUH; PEIIEHNE DKCIIEPUMEHTAIbHBIX 3a/1a4 10 OPraHUYECKON XUMUM;

IMOJIYUCHHC, CO6I/IpaHI/IC " pacClio3HaBaHUEC ra3oB.



TemaTnuyeckui miaan 10 kiaace

Ne HaumeHoBaHue pa3aesioB U TeM KoanuectBo N3 Hux(K01M4YeCcTBO 4aCOB)
n/n 4acoB
(Bcero) |Kontpoabubie Ilpakruyeckue|IlpoexTHble,
padoTbI padoThbI TeCTOBbIE,
TBOpYeECKHUe,
IKCKYPCHH U
T.1.(Y4UThIBast
crenupuKy
npejaMera)
1 Pazpen 1. Te(ipeTI/I‘ICCKI/Ie OCHOBEI 3
OpraHUYECKON XUMUU
2 |Paznen 2. YrieBoaopoasl 12 1 2
3 (Pazpen 3. Kucnopoaconepsxaiue 12 2
OpraHUYECKHEe COCTUHEHUS
4 |Pazgen 4. A3oTcoaepkaiiue 4
OpraHUYECKUE COCTUHEHUS
5 (Pa3zmen 5. BeicOKOMONEKYIISpHBIE 3 1
OpraHUYECKUE COCANHEHUS
Hroro: 34 2 4




TemaTnuecknid miaan 11 KJIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM KoanuyecTtBoO N3 HuX(K0JIM4YEeCTBO YaCOB)
n/n 4acoB KonTpoabubie|[IpakTuyeckue|lIpoexkTHble,
(Bcero) |padoThl padoThI TeCTOBbIE,
TBOpPYeCKHe,
IKCKYPCHH U
T.1.(Y4UTbIBast
crenupuKy
npeaMera)
{ Tema 1. Baxgelmme XUMHYSCKUE 3
IOHSTHS U 3aKOHBI
Tema 2. [Tepuoguyeckuii 3aK0H 1 4
MEePUOANYECKas CUCTEMa XUMHUYECKUX
2 |snementoB Jl. 1. MeHnaeneera Ha
OCHOBE
YYEHHS O CTPOCHHH aTOMOB
Tema 3. CtpoeHue BelecTBa 5 1
Tema 4. Xumnuueckue peakiuu 7 1
Tema 5. MeTtainl 7
Tema 6. Hemeraimisl 8 1 3
Hroro: 34 3 3




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOMY IPEIAMETY «XUMHMS», 10 KJIACCE 34 yacos

(1 yac B HeeJ10),
(yueOnuk I'. E. Pym3utuca nu @. I'. @eabamana «Xumus. 10 kiaace» u «Xumus.11 kiaace»)

Ne | Tema ypoka |Haral Jla HUcnosb3oBanue HeneBas Ilnanupyemble pe3yJibTaThl
m\ /| Tal Conepxanue obopyaoBaHus yCTaHOBKA IIpeamernebie | Meranpeamernsble | JInuHOCT HbIE
IJIaH  ga Touku pocra
KT
Paznen 1. Tema 1. TeopeTuueckne 0CHOBBI OPraHn4yeckoii xumum (4 yaca)
1 IIpenmer TXC, ee JdemoHncTpauuu | 3HaTh OCHOBHBIC Yuyenuk IMo3naBaTeabHble | UyBCcTBO
(1) | opranmgecko 3HauCHUE. : OO0pa3upl | onpeaeneHus: HAYYHUTCH: YV - YMenune rOpAOCTH 32
% XYIMIH A.M.bytnepoBa. | OpraHu4eCKuX «OopraHuveckas O0OBSCHATH OTIPEIENATD POCCUICKYIO
D BELIECCTB U | XUMHS, KU30MEPHs»,| BaJICHTHBI H BK
opmuposanue n ’ PHA, BallC © IIOHATHA,CO3/1aBaTh ayKy, Hafl
opeanuueckoii | MaTCPHAIIOB. «TOMOJIOTH BO3MOKHOCTH PYCCKHX yYEHBIX
00001eHMS,
XUMULL KaK aToma B pa3BUTHE
TaHABJIMBATh .
nayx, [IapocTepkHeB yriaepoja, ye XHMHU;
bIC MOJEIIN 3aBUCUMOCTD aHaJIOTHH, dhopMupoBaH ue
Opranunueckue N
MOJIEKYJI CBOMCTB KJIACCU(UIIUPOBATH | OTBETCTBEHHO 'O
o BEIICCTBA. OpPTaHHYECKUX BCIIECTB  OT | | camocCTOsITebHO | OTHOLICHUS K
raHu4ecKas
p BEILIECTB. cocTaBa U | gri6uparts YYEHHUIO,
XUMUSL. CTpOEHMUS, TOTOBHOCTH U
OCHOBaHUS u
Homenkiarypa. THITBI CIIOCOOHOCTH
Wzomepust TUOpU U3 KpuTepuu AT 00yJaronuxc s K
2
B—— , bopmbI Ky1acCH(pUKaiuy, CaMOpa3BUTH 10 U
p MOJIEKYIL; YCTaHaBJIUBATh camoo0pa3oB
ONpEeNEATh HPUYUHHO- aHUIO Ha OCHOBE
NPUHAUICKHOC | crieicTBEHHbIE MOTHBAITIH K
Tb CBSI3M 00y4YEHUIO U TIO
OpraHUYECKOT 3HAHUIO
PeryasituBubie
0 COEMHEHUS dhopMHupoOBaH ne
2 | DuekTpoHHa Dnektponnas | LlapocrepxHes K YV - Vmenne OCHOB 3KOJIOTHYECK
(2) s IPUPoJIa npupoa BIE MOJICIU 3HaTh Kak o6pa3yeTC${ OHpCIICHéHHOM CaMOCTOATCIbHO OU KYJbTYPBHI,
XHUMYEKas CBS3b COOTBETCTBY IOILIEH
XUMHYECKHX xumpgeckux | MOTCKYT y N R S Y rom
COBPEMEHHOM Y




ONpeEAEIEHHOM

cBsI3eil B cBs3eil B OpraHUYECKUX yMEHUue CBOEro 00y4YeHHs, | YPOBHIO
OpraHN4eCcKH OpraHnvecKkux | BCHICCTB. KIACCU(YHUUMPO | CTABUTH U 9KOJIOrn4ec oro
X COCIMHECHUAX, BaTb 1o (l)OpMYJ'II/IpOBaTB MBINUICHUA,
COeIMHEHNS CIIOCOOEI ee ONpeEeTEHHOM e — pa3BUTHUE OIbITA
X pasphbIBa. y  IpPHU3HAKY, sanaum B yuese 9KOJIOTUYECK U
3HAaTh OpPUCHTHPOBA
HOMEHKJIATYDY KoMMyHMKATHMBH | gpoii
3 | Kmaccuduka Knaccudukanmst 3HaTh MpaBuia oprannueckux | bie YY/I- Ymenue | pediexcusno
(3) s U O6pa3is HOMCHKJIATyPbI COEJIMHEHUH, OpPraHU30BbIBaThY4 | OLEHOYHOM u
OpraHU4YeCcKU HOMEHKJIaTypa opranudeckux | OPTaHUHYCCKUX YMETh eOHoe MPaKTUYECKO U
X OPraHHYECKHX BEIIECTB U COC/QIHEHHH OIpENENATh cotpyauuyectpo u | ACATCIABHOCT 1 B
COGHI/IHeHI/Iﬁ COCANHCHNHU MaTepHaoB. TUII COBMECTHYIO KNU3HCHHBIX
Penrenne Pacuernbie Monenu XUMHUYECKON HCATEIBHOCTS CHTYaLMAX;
3a1a4 Ha 3aa4u. MOJIEKYIT peakuuy, OCO3HaHHBIU
BBIBOJI Haxoxnenue OpraHHYecKuX OOBICHITD Cy4HTCIIEM BBIOOD.
XUMHYECKHX MOJIEKYJIAPHON BEIIIECTB. B3aHMHOE MICBEPCTHUKAMU;pa
dbopmyn (opmybl BIIUSTHUE 0oTaTh
OpraHUYECKOIo aTOMOB B | MHIMBHIYATBHO U
COCANHECHUA 110 MOJIEKYJIE B TPyTITIE
Macce (00beMy) YueHHK
TIPOAYKTOB OJIYYHT
cropanus BO3MOKHOCTh
HAYYHUThCS
4/4  IBxoxHOM
KOHTPOJIb
Pazpen 2. YIVIEBOJOPOBI (11 4)
5/1 Crpoenue Knaccuduxanus | IllapocrepkHeB | 3HaTh CTPOCHUE Yuennk Ilo3naBaTenbHbIE | K
aJIKaHOB. 1 OpraHuYeCKuX BIE MOJIETIN AJIKAaHOB, UX OOIIYIO HAY4YHTCH: YV -YMmenune
T'omomoruue COCIMHECHUH. MOJIEKYTT (I)OpMley OoIpeaeniThb OonpeaeniThb
CKHI pSI. I'omonornueckn aJIKaHOB MPUHAJIEKHOC | TIOHATHS,
Homenkiary W pan, Th CO3/1aBaTh
pau TOMOJIOTH. OPraHu4ecKor | o0OOIIeHH S,
n3omMepus CprKTypHaﬂ 0 COCAHEHUSA yCTaHaBJIMBaTh
HU30MEpH9. K aHaJIOTUH,




Ctpoenue
aJIKaHOB.
Howmenkiarypa
Y U30Mepus
HOMEHKJIaTypa
6/2 | CBoiicTBa, dusnueckue u
HOTYy4CHHUC H XUMHYECKHE
MIPUMEHEHUE CBOMNCTBA
aJIKaHOB.
IMuknoankan AJIKAHOB.
BL Peakmus
3aMeNIeHHUs.
ITonyuenue u
MPUMEHEHUE
aJKaHOB
7/3 | IIpakTuyec Uccnenorath
Kas padora CBOICTBa
Ne 1. OpraHUYECKUX
Ipasuia TB COCIMHEHMI,
ONPEETUTh UX
Kavecraenn Ka4yeCTBECHHBIN
0c COCTaB.
ompeencH!
€ yriaepoja,
BOJIOpO/A U
XJiopa B
OpraHUYeCKH
X
COCIMHEHHS

X.

3HaTh OCHOBHBIE

CII0COOBI MOJIYUCHUA.

XUMHYECKHUE
CBOMCTBA
LUKJIOATIKAHOB

y KJaccy
YTJIEBOJOPOO
B, YMETh
00BACHATH
CBOMCTBaA
BEIIECTB Ha
OCHOBE
aHaJIM3a
cocTaBa 5
CTPOCHHUS
MOJICKYII,
yMEHHE
MIPOTHO3MPOBA
Tb
XAMHYECKUE
CBOMCTBa
BEIIIECTB,
00BACHATH
YCIIOBUS
MPOTEKAHUS
peakuuid,
3HATh 00JIACTH
MIPUMCHCHHUS
BEIIIECTB.
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HaTpaBIICHUS
HCIIOJIb30BaHH
i u
nepepadoTKH
MIPUPOIHBIX
HCTOYHUKOB
YTIEBOI0POIO
B.

KJ1accu(uImpoBaTh
, CaMOCTOSITEIIbHO
BBIOMPATH
OCHOBaHUS u
KpUTEpUU TUTSt
KJIacCU(UKAIINH,
yCTaHABIIMBATh
MPUYUHHO-
CJICZICTBEHHBIC
CBSI3U
PeryasituBubie
YV]I - YMmeHue
CaMOCTOSITENILHO
OTIPENIeNATh eNTN
CBOEro 00yuyeHus,
CTaBUTH U
bopmynrpoBaTh
JUISL ce0s1 HOBBIE
3a1a4u B yuebe

KoMmyHnKkaTuBH
ble YY/I- YMmenue
OpraHU30BBIBATH
yaeOHoe
COTPYJIHUYECTBO U
COBMECTHYIO
JIESATENBHOCTD C
YUUTENNEM U
CBEPCTHHUKAMU;
paboratb
MHIUBUAYAJIBHO U




8/4 | AnKeHsI. Crpoenue JeMoHCcTpanumn
Crpoenue, AJIKCHOB. :
TOMOJIOTHYE T'OMONIOrHYECKH | \fo ey
CKHM psf, 1 AL MOJIEKYJI

Homenkmarypa,
u3oMepus, H3OMepHS: M30MEpOB U
HOMEHKJIATY YIIIepOIHOIE TOMOJIOTOB.
pa. eI,
CaoiicTBa MI0JIOXKEHHUS
AJKEHOB U KpaTHOM CBSI3H,
X yuc-, mpauc-
MPUMEHEHUE UsoMepuii.
XuMH4yecKue
CBOMCTBA:
peakuus
OKHCIICHHS,
PUCOETUHEHUS.
[IpumeHeHne
AJIKEHOB

9/5 | IpakTuyec [Tonyyenue

Kasi pabora

Ne 2.

[IpaBuna Th.

[Tony4yenue ATUJICHA,

STHIIEHA U U3YyYEHUE ero

HA3Yy4YECHHE CBOJCTB,

€ro CBOWCTB CHOCO0BI
cobupanus u
pacrio3HaBaHUA
(kau. peaxIum)

10/6 | ITousarue o AJKagueHsl. JdemoHcTpanuu
YIIIEBOJOPO CBONCTBA, : 3HAaKOMCTBO C
nax. MPUMEHEHNE. | 6pasamu

3HaTbh OCHOBHBIE

CTIOCOOBI TOTY4EHUSI.

XUMHYECKHE

CBOMCTBA aJIKEHOB

3HaTh OCHOBHEIC

CIOCOOBI MOTYyYCHHUS.

XUMHUYECKHE

CBOMCTBA aJIKATUECHOB

B Ipymmne

ITo3naBarTeanLHEBIE

YV] - YMenuue
OTIPENICTIATh

IIOHATHA,CO31aBaTh

0000111eHMS,
yCTaHABJIUBATh
aHaJOTHH,

KJIacCCU(UIIUPOBAThH

, CaMOCTOATCJIBbHO

BBIOMPATH
OCHOBaHHS

u

KpUTEpUU TUTSt

KJIacCU(pUKaLUH,
yCTaHaBJIMBATh
IIPUYUHHO-

PeryasituBubie
YV - YMmenue
CaMOCTOSITEIIBHO
ONpENEATh LEIn

CBOEro o0yuyeHus,

CTaBHTh U
dbopmynupoBaTh
I7s ce0sl HOBBIE
3a/1auu B yueOe

CIICACTBCHHBIC CBA3U

KoMmyHnkaTuBH
ble YY/I- YMmenue

OpraHU30BbIBATh
yuebHoe

COTPYIHHUYECTBO U




[Tpuponusrit [TpuponHeli, | KaydyKoB COBMECTHYIO
Kayqyk. %H;;;;;II?;CKH JesITeBHOCTD C
b
pesua, YVUUTEIEeM U
300HUT CBEpPCTHUKAMU;
paborath
VMHIUBUAYAIBHO
11/7 | AnkuHsL. Crpoenue [Tpubop s Y4yenuk Ilo3naBaTesibHbBIE
CTpOGHI/Ie, allCTHUJICHA. c061/1paH1/1;1 3HaTh OCHOBHBIE Hay4yuTCs: yyz[ - YMenuue
rOMOJIOTHYE I'omouoru n ra3oB CHOCOOBI MOJTYYEHUS. | OOBACHATH OnpeIensTh
o XUMUYECKUE BaJICHTHBIE
CKHH piTl, M30MCPBI. CBOHCTEA AIKIHOB MIOHATHS,CO3/1aBATh
BO3MOYKHOCTH
n30Mepus, Homenkiarypa. o 06oBIIeHNS,
HOMEHKJIATY duznyeckKue u
a, CBOMCTBA XUMUYECKHE yIJIeposa, yOTAnaBIMBATY
pa, . 3aBHCUMOCTh aHaJorum,
" ;fOHCTBa' CBOWCTB KJIacCCU(UIIUPOBATH
MIPUMEHEHUE UMEHEHHUE
aECTHHeHa P BCIIECTB  OT | = caMOCTOSTEIIBHO
cocTaBa 1| priGupath
CTPOCHHUS
12/8 | ApeHbl. Crpoenue 3HaTh OCHOBHBIE THI;H ’ OCHOBaHUS u
OeH3oa. CIOCOOBI OTYYEHUSI.
bensoun u ero " X y4 rubpumsanuy | KPHTCPHH Ui
rOMOJIOTH 30MEpHs 1 MMHHCCKHE , dopmsl | KiIaccupukarym,
HOMEHKJIATypa. CBOICTBa apeHOB MOIICKYIL: yCTAHABIHBATS
dusznyeckue u
OTIpeNIeNATh MIPUYHUHHO-
XUMHUYECKHE IPHHAIERHOC
CBOJCTBA o CJIEZICTBEHHBIE CBSI3U
Genzona PeryasituBubie
OPraHUYECKOr | vy 11 _ Vyerne
0 COCAMHEHHUS
I'eneTnuecka O000IUTH YMeTb 00BACHSTH . CAMOCTOSTENLHO
13/9 la CBs3b 3HAaHHUA 00 CBA3b MEXKIY . OIIPENEATh LIeIn
KIIACCAMU OTnpeeIEHHOM Y
apomMaTHiec YTJIEBOAOPOAAX, Kiaccy. | CBOEro ofyuenus,
YTJI€BOI0POJIOB :
KX MOKa3aTh CTABHTE U
YTIICBOOPO POICTBO bopMynupoBaTh
J10B C M3y4CHHBIX JUIsL ce0s1 HOBBIE
ApyruMu YTJIeBOIOPOAOB 3a7a4u B yuebe
KJlaccaMu 1 BO3MOKHOCTH
YTJIEBOI0PO WX TTOJTY4YECHUS U3 KOMMYHHKATHBH
JI0B HEOPTaHMYECKU X

ble YY/I- YMmenue




BEILIECTB.
Penrenue 3agau
Ha HaXO0XKJIEHUE

OpraHu30BBIBAThH
yaeOHOe
COTPYAHUYECTBO U

MOJIEKYJIAPHOMN COBMECTHYIO
bopMyIIBI JIeATETbHOCTD C
["a3o006paznoro YUUTEIEeM U
YrIEeBoAOpoaa o CBEpCTHUKaMU;
HponyKTam paboTaTh
CrOpaHus.
WHIMBUTYAIEHO
14/10| IpupomubIit [Ipupoanbie YMmerb Y4yenuk [Ho3HaBaTeabHbIC
1 TIOIIyTHBIC HCTOYHUKHU 00BICHSITH HAYYHUTCH: YV ] - YMenune
He(TAHBIC B B
Fa3(1]11 o~ YTI€BOZOPOAOB, CYILTHOCTh O0OBSCHATH OTIPEIETIATE
’ HPUPOJIHBIN Ta3 XUMHYECKHX BaJICHTHBIE
COCTaB U o o IIOHATHA,CO34aBaTb
1 MOIIyTHBIN SIBJICHUM, BO3MOKHOCTH
MIPUMCHCHHUC 0000111eHMS,
HE(TAHBIC Ta3bI MPOUCXOISIINX B aToMa
HE TOJIBKO HpHUpoJIE, OBITY M HA | YIJIEPOA, yCTaHaBIIMBATD
TOILTHBO, HO H MIPOU3BOJICTBE; 3aBUCUMOCTh aHaJIOTvH,
MCTOMHHK CBIPBA OILIEHKH MX CBOMCTB KJ1acCU()UIUPOBATE
ans o
. TOCJIeICTBHI BEIIECTB  OT
XHMEYECKOi 2 > 10T , CaMOCTOATEIBLHO
MPOMBIIIIICHHOC SKOJIOrMHCCKH cocraba 1| Bri6upats
™ rPaMOTHOTO CTpOCHHS,
: OCHOBaHUS u
MOBE/ICHUS B THUIIBI
oKpyKaromeii cpene; | rubpuamsarun | KPATCPHA A
OLIEHKH BJIUSIHUSA , (bopMBI K1accHpuKanuy,
XUM.3arpsI3HEHUS MOJIEKYJT; YCTaHaBIIMBATh
OKpY>Kalolllel cpeibl | OnpeesiTh MPUYUHHO-
Ha JXHBBIC HPUHAIVICIKHOC |crencTBEHHBIE CBA3N
OpTaHU3MBL, T PeryasiTuBHbIE
0e301acHoro OPTaHMMeCKOr | vy _ Vyenue
oOpareHus 0 COEeTMHEHUS
CaMOCTOSITEJIBHO
C TOPIOYUMU K
- onpeenérHon y| OTPEACTATE Hen
TOKCHUYHBIM KJIaccy CBOETO 00y4eHHS,
u CTaBUTH H
BEIIECTBAMU bopMynupoBaTh

U1 ce0s1 HOBBIE

3a/1auu B yueOe




15/11| Hedtb 1 CocraB u O3HaKOMJICHHE Ilo3HaBaTeIbHbIE
HeTEPOIy CBOICTBA ¢ oOpaszuamu VY - Ymenune
KTBHI. HedtH, MIPOYKTOB OnpeIensTh
CriocoOsr dusnveckue u HedTenepepabdo
MOHSTHUS,CO3/1aBATh
nepepadoTKu XUMHYECKHE TKH
HetH CrocoObl nepe- | (KOJLUIEKIHS). 00001IeHMS,
paboTku HedTH yCTaHaBIIMBATh
—TepEeroHKa U aHaJIOTUH,
KPEKHUHT. KJIacCU(UIIUPOBAThH
Pasnen 3. Kuciioponocoaep:xkamme oprannyeckue coennnenus (12 yacos) Tema Ne 6. CiupTsl 1 geHoJIBI - 4 yaca.
1 | OgHoaToMH Onnoatomubele  |ATIXP 3HATh BaXKHEUIIINE Yyenuk ITo3naBaTeabHBIE | :
(16 | bIe npeeabHbIE BEILIECTBA: 3TAHOI, HAYYHTCS YYJ c:cmeicnoBoe | PopMupoOBaH
) | mpeaeNbHbIC CIIUPTHI, METaHOM, IIHUCPHE; | grnenensts YTCHHE YMCHHE | M€ OCHOB
CIUPTHI. CtpoeHue onpeaensTh npuHaexKHoc | ONPENenTh SKOJIOrMECK
Crpoenue, MOJICKYII, MIPUHAJICKHOCTh T MOHATHUSA,CO3/1aBaTh | OU KYJIBTYPHI,
CBOWCTBA, (GyHKL. rpymia. BEILECTB K OpraHHYECKOT 0000111eHMS, COOTIieTCTBy
IOJIYUCHHUC, BOI[OpO I-Has pasindHbIM Kjaccam | o COETMHEHUS yCTaHaBJIMBaTh romen
MIPUMEHEHHE CBSI3D. OpraHM4eCKuX K Kiaccy | AHAIOTHH, COBPEMEHHOM
Usomepus u COCTMHEHU U, CIIHPTOB, KkiaccuuiupoBarts | Y YPOBHIO
HOMEHKJIaTypa. XapaKTepu3oBaThb (l)eHOJ'IOB, ,CAMOCTOSTEIIBHO SKOJIOTHYECK
CBoiicTBa 001IIMe XUMHIECKUE yMeTh BHIOUPATH oro
METaHOoNA CBOMCTBa 06 BACHITE OCHOBAHUS 1 | MBILUICHHUS;
(s1anona), OpraHuecKHX CBOICTBA KPUTEPHH Julsi | PasBUTHE
NOJTyUeHHe U COEIMHEHMUII; CIHPTOB u | Kmaccubukamum, OTIBITa
IPUMEHEHHE. YMETb O0BSICHATL | deponop  Ha | YCTAaHABIMBATH IKOJIOTIIeCK
3aBHCHMOCTD OCHOBE TIPHYHHHO- 1
T T || caoemonse | PP
CTPOEHHS; z;);zzzil - | cassm, YMCHHC | nhaxTHyecko
HCNO0Jb30BATH MOTEKyYI, CO3aaBarsb, i
MprUOOpETEHHBIE MPUMEHSATD U | NeSTeIIbHOCT

yMEHHue




3HaHUS U YMEHUS B
MPaKTUYECKOMN
JESTEIbHOCTU U
IIOBCEIHEBHOU
KUZHU

COCTABJIAITH
YpaBHEHUS PEaKLIMi,
OTpa)KarIINX
B3alMOCBS3b
Pa3IMYHBIX KJIACCOB.

3HATH CTPOEHUE
(deHona

2 | MHoroarom Mmuoroartomubie | AITXP
(17 | HbBIC CIUPTHL CIIMPTEIL.
) | Drumenrmmk OTUIICHTJINKOJIb,
TJIULIEPHH.
0lb, 1uep
CBoHcCTBA.
TJINLCPHH. [Ipumenenne
CBolicTBa,
MIPUMEHCHHE
3 | Crpoenue, DeHonkI.
(18 | cBoiicTBa u CrtpoeHue.
) | IpUMeHEHHe BsanmHoe
dbenoma BIIMSIHHE aTOMOB
B MOJICKYJIC Ha
npuMepe
denona
4 | 'eneTnyecka I'eneTnmueckas
(19 | 1 cBa3b CBSI3b CIIUPTOB U
) | ciupToB U (enoma c
JIEBOAOPOIaM
(beHomna ¢ yr OPOA
n. Pemmenne
YIICBOA0PO pacueTHBIX
AaMu 3aa4 1mo
Pemenne XUMHUYECKUM
3a1a4 o YPaBHCHHSIM
XAMHYECKAM IIPH YCIIOBUH,
YTO OJHO U3
ypaBHEHUSAM
pearupyronmx
pn BEIIECTB JAaHO B
YyCJIOBHUH, H30BITKE.

YTO OJIHO M3
BEIIIECTB
B35TO B
H30BITKE

MIPOTHO3UPOBA
Thb
XHUMHYECKHE
CBOMCTBa
BCIICCTB,
00BACHATH
YCIIOBHS
MPOTEKaHUS
peakuuid,
yCTaHaBJIMBATh
3aBUCHMOCTD
MEXIY
CBOMCTBaMH
BEIILIECTB,
crocodamMu ux
MOJIy4YeHUsT U
MIPUMEHEHUS.
YMeHue
MIPOBOJIUTH,
HAOIIOHAaTh U
OITHCHIBATH
XUMHYECKUH
IKCIIEPUMEHT.
XapakTepus3oB
aTh COCTaB U
OCHOBHEIC
HarpaBJICHUS
HCIIOJIb30BaHU
s u
nepepaboTku
MIPUPOTHBIX
peCypCoB.
OTIPENIETISATh
MIPUHAJIC)KHOC
Thb
OpPraHu4YeCcKor
0 COCIMHEHMUS

K KJ1accy

npeoOpa3oBHIBATH
3HAKU U CHMBOJIBI,
MOJICJTH M CXEMBI
JUTSt pelieHus
y4eOHBIX u
MO3HABATEIBHBIX
3a7auy. 3HaTh
BO3JICUCTBUE
CIIUPTOB u
(heHOJIOB Ha KUBOU
OpraHu3M.
PeryasituBHble
YV -Ymenue
CaMOCTOSITJIBHO
OTpeNeNaTh Lelu
CBOEro 00y4eHus,
CTaBUTh U
dbopMynupoBath
It ce0s  HOBBIE
3amaun B yueOe,
yMeHHue
COOTHOCUTh  CBOHU
OEUCTBHA C
TUTAHAPYEMBIMHU
pe3ynbTaTamy,
OCYLIECTBIISTh
KOHTpPOJIb  CBOEH
JESITEIbHOCTH B
mporecce
JIOCTHIKEHUS
pe3ynbTara.
KomMMyHnkaTuBH
ble YY /I - YMmenue
OpTraHU30BBIBATH

" B
AKHUZHEHHBIX
CUTYaIUsX;
OCO3HAHHBII
BBIOOD U
MIOCTPOCHHE
JlaJibHENIIEeN
UHIUBUIYab
HOU
TPaeKTOPUHU
o0Opa3oBaHwMs
Ha 0aze
OPUEHTHPOBK
U B MHpE
npodeccuit u
npodeccuona
JTBHBIX
MPeNoYTeHU
.




1 | KapbouwmibH AJbETUIBI. 3HaTh OCHOBHBIE
(20 | bIE Keronsl. CHOCOOBI OTyYEHUSI.
) | coemnnenns Crpoenue XuMU4YecKue
— aJIbJIETU/BI MOJIEKYJI. CBOMCTBA aJIbJETUIOB
U KeMOHbl. DyHKIMOHAIBH
CaoiicTBa as rpymna.
MIPUMEHEHHE Wsomepus n
AJTbICTHIIOB. HOMEHKJIaTypa.
dopmanbaerun
U aueTanbAeTuI;
CBOMCTBA,
MOJIy4EeHHE,
IIPUMEHEHUE.
A1eToH-
MIpPEACTABUTEND
KETOHOB.
[Ipumenenune
2 | KapOonoBbie OaHOOCHOBHBIE 3HaTh OCHOBHBIE
(21 KHUCIIOTHI. NpeneNbHbIE CIIOCOOBI IIOJIY4YCHHUA.
) HonqueHI/Ie, KapOOHOBBIE Xmimqecm/le
CBOMCTBA U — CBOICTBa
KHCJIOT KapOOHOBBIX KUCIIOT
Ctpoenue
MOJIEKYII.
DyHKINOHAIBH
as rpynna.

Nsomepus u
HOMEHKJIATypa.
CaoiicTBa
KapOOHOBBIX

KapOOHMIBHBIX
COCIUHCHUH,
YMETh
00BACHATH
CBOMCTBa
aJbJIETUIO0B U
KETOHOB Ha
OCHOBE
aHaIM3a
cocTaBa H
CTPOCHUS
MOJICKYII,
YMCHHE
MIPOTHO3UPOBA
Tb
XUMHYECKHE
CBOMCTBA
BEIICCTB,
OOBICHSATH
YCIIOBHS
MPOTEKAHUS
peaxkuuii,

yCTaHaBIIMBATh
3aBHCUMOCTD
MEXITY
CBOMCTBaMH
BEIIIECTB,
cnocobamMu ux
MOJTyYeHUS U
HpI/IMeHCHI/IH.
YMenune
IIPOBOOUTD,
HaOJIFOHATh U

yaeOHOe
COTPYAHUYECTBO
COBMECTHYIO
JIESITEIIBHOCTD c
YUHTEJIEM u
CBEpPCTHUKAMU;
paboratb
WHIUBHUIIYaJIbBHO U
B rpymre,
@opMHUpPOBaHUE U
pa3BUTHE
HKOJIOTMYECKOT 0
MBIIIICHUS],
yMEHUE TPUMEHSATD
ero B
MMO3HABATENIbHOM,
KOMMYHUKATUBHON
R COoIMaJIbHOM
MIpaKTUKE "
poeCCUOHAIBHO
51 OpUEHTALIUH.

Habmronats u
OITMCHIBATH
XUMHYECKUH
AKCIIEPUMEHT c
IIOMOIIBIO POJTHOTO
s3bIKa U SI3BbIKA
XHMHH.




KHCIIOT.
[Ipumenenue.
Kparkue
CBEJICHUS O
HENpeIeTbHBIX
KapOOHOBBIX
KHCJIOTax
3/22| Ipakruuec WccnenoBathb AIIXP
Kasi pabora
Ne 3.
IIpaBuna Th.
«CBoticTBa CBOICTBA
KapOOHOBBIX KapOOHOBBIX
KHCIIOT» KHCJIOT,
00yCIIOBJICHHBIC
HAJIMYMEM MOHA
BOJIOpPOJIA U YMETh MPOCIEKUBATh
KapOOKCHIIbHOM FEHETUYECKYIO CBS3b
TPYTIIBL. MEXTy KapOOHOBBIMH
4 | 'enernuecka I'enetnueckas KUCJIIOTaMU U JPYTUMH
(23 | 7 cBsI3b CBSI3b KJIacCaMH
) | kKapOOHOBBIX KapOOHOBBIX OpraHUYECKHX
KHCJIOT C KHCIIOT C COCIMHEHUN
JIPYTUMH IPYrAMH
KJlaccaMu KITACCAMH
OpraHutecKu OPTraHMYECKHX
X . COCMHCHHUI
COCIMHEHUH.

Pemenue 3agau
Ha OIpEJEIIEHNE
MacCOBOH J0JIN
BEIX0J1a
MPOAYKTa OT
TEOPETUYECKHU
BO3MO>KHOTO.

OIIMCEIBATH
XUMHYECKUN
SKCIIEPUMEHT

KoMMyHMKaTHBH
ple YY /I - YMmenue
OpraHU30BBIBATH
yueOHoe
COTPYAHUYECTBO
COBMECTHYIO
JIeATETbHOCTh c
y4HUTEIIeM
CBEPCTHHUKAMU;

paboratb
WHIUBUIYaIbHO
B

rpyne

Tema 8. Kupsbl. YrieBoasl - 4 yaca.




1 | CnoxHbie CnoxHbie ONPEAEIISTH Yyenuk IHo3naBatenbublie | DopMUpOBaH
(24 | opupsr. 3¢upsl, NPpUHAIIEKHOCTD HAYYHUTCS YV - cmbiciioBoe | HE OCHOB
) | Kupsl Kupsr. BCIICCTB K OIpEIEIATh yreHue,  ymenue | OKOJIOTHICCK

a3JMYHBIM KJlaccaM O KyJIbTYpBI
2
Haxoxnenue B MPUHAJJICKHOC | ONPEAEIATh
OpraHUYECKUX COOTBETCTBY
pUpoie. Th [IOHATUA,CO3AABATD | (1o
CaoiicTBa. opranuyeckor | 0000IeHu, COBPEMEHHOM
[Tpumenenue. 0 COEUHEHHs | YCTaHABIUBAThH y YPOBHIO
XuMus B K KJ1accy aHAJIOruH, 9KOJIOTUYECK
MTOBCEIHEBHOM KapOOHOBBIX KJ1accupuImpoBats | Oro
JKU3HU. KHUCJIOT, CaMOCTOSTENLHO MBIITICHHS.
Moromue u 3GUpOB U BBIOMPATH
YUCTSALINE JKUPOB. OCHOBaHUS u
cpencTBa. KpUTEpUHU JUTS
KJaccuukanmum
2 | YrneBogsl. ['mroxo3a. 3HaTh CTPYKTYpHbIE ®opMHUpOBaH
(25 | I'mroko3a. Crpoenue (hOpMyIIBI TITIOKO3bI he  OCHOB
) | Omurocaxap MOJIEKYJIBI. 1 PPYKTO3HI. 9KOJIOTUYECK
WIBL. CBolicTBa OM KYJIbTYPBIL,
Caxapo3sa TJIFOKO3BI. COOTBETCTBY
IIpumeHeHue. 101171
Caxaposza. COBPEMEHHOM
CaoiicTBa, y YPOBHIO
MIPUMEHEHUE 9KOJIOTUYECK
oro
MBIIIICHUS.
3 | Kpaxman u Kpaxman u KoJtekuuu. 'VMeHnue CraBUTH u
(26) HEJUIIoI03a — O3HakomieHre HPOBOJIUTS, dbopMynupoBaTh
OpCACTaBUTCIIN C 06pa3uaMI/I HaGHIOI[aTB u JJIA ce0s HOBEIE
MIPUPOTHBIX
HEHEMC OB OPpUPOAHBIX U OIIUCBIBATH 3agadyud B ylleﬁe,
POB. HCKYCCTBEHHBIX . MEHHe
Peakiuu XUMUYECKAN y
BOJIOKOH. COOTHOCHTh  CBOU
MOJIMKOHICHCAI] PKCIIEPUMEHT 0
nu. Ousndeckue ACUCTBHA ¢
1 XUMITIeCKHe IJIAaHUPYEMBIMU
CBOMCTBA. pe3ysibTaTaMu,
Haxoxnenue B OCYIIECTBIISATh

IPUPOJIE.




IIpumenenue.

KOHTPOJIb  CBOEH

AneraTtHoe eI TEIIBHOCTH B
B .
OJIOKHO nporecce
4 | IpakTuuec WUnentudpukamu | AIIXP 3HaTh CraButb u | ®opmupoBaH
27) | kasn paora sl OpraHUYECKUX KQYeCTBEHHELIE dbopmyaupoBaTh HEe U OCHOB
Ne 4. COGI[I/IHGHI/Iﬁ pCaKknuuu Ha s Ce6;1 HOBbIE | 9KOJIOTHYCCK
Mpaswia TB. OpraHu4YecKHre samaud B yuebe, | OF KYTBTYPBL,
«Permenie COEINHEHUS yMeHHe COOT]ieTCTBy
IOLIEeN
OKCIICPHUMCH COOTHOCHTL CBOH COBDEMCHHOM
TaJIbHBIX IEUCTBUA C p
3aJa4 Ha IJIAHUPYEMBIMU y YPOBHIO
SKOJIOTUYECK
MOJIyYEHUE U pe3ynbTaTamy,
oro
pacno3HaBaH OCYLIECTBIIATh
e _ | MBIILIEHWS.
FO— KOHTPOJIb cBOEi

X BCUICCTB»

JACATCIIBHOCTH.




Pa3nen 4. A3oTocoaep:xaiiue opranndeckue coequHenus (4 yaca)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI -2 yaca.

1 | AMHUHBL VUH | AMmuHsbl.
(28) | Ctpoenue u 3 Crpoenue
CBONCTBA. MOJIEKYJL.
AHWINH — AMHHOTpyTIIA.
MpeJICTaBUTE duznyeckue u
b XUMHUYECKHE
apomMaTHuec CBOIICTBA.
KHX aMUHOB AHUWJIMH.
CBoiicTBa,
MIPUMCHCHUE.
AueraTHoe
BOJIOKHO
2 | AMUHOKHCT N3omepus u :
(29 | ot HOMEHKIarypa. | Jloka3aTelbCcTBO
) Nzomepus, CaoiicTBa. HaJIU4Us
HOMECHKJIATY AMMHOKHKCIOTE | (DyHKIMOHANBH
pa. Kak amdorep. BIX TPYIII B
CaoiicTBa OpraHHYecKue pacTBopax
MIPUMEHEHUE COEIMHEHMUS. AMUHOKHCIIOT.
IIpumeneHne

OnpeneasaTp
HpI/IHal[JIe)KHOCTB
BEIIIECTB K
pa3IMYHBIM KJlaccam
OPraHUYeCKHUX
COCIMHEHHH

3HaTh
¢busnyeckue u
XUMHYECKHE
CBOMCTBA
AMHHOKHCIIOT

YuyeHuk
HAYYHUTCH:
OnpeaensiTh
MIPUHAJIEKHOC
Thb
OPraHUu4YeCcKor
0 COCJIMHEHHS
K KJIaccy
a30TcoepKaIg
nX
OpraHUYECKUX
BEIILIECTB,
yMETh
OOBSICHATL HX
CBOMCTBA  Ha
OCHOBE
aHaIn3a
cocTaBa H
CTPOEHUS
MOJIEKYIIL.

. YMeHue
MIPOBOJIUTb,
HaOIIO4aTh "
OITMCHIBATH
XUMHUYECKHH
JKCIIEPUMEHT.

Ilo3HaBaTenbHBIE
YV]I — cMbIciOoBOE
YTeHHE,  yMEHHE
OTIPE/ICIISATh
TIOHSTHSI,
CO3/1aBaTh
000011eHus, ycTaHa
BJIMBATh aHAJIOTHH,
KJIACCU(UUPOBATH,
CaMOCTOSITIIBHO
BbIOMpATH
OCHOBaHUSs u
KpUTEPUU JUIS
KIaccupuKanuu
HYKJICMHOBBIX
KHCJIOT..
PeryasituBHbie
Yvia -
CaMOCTOSITENTEHO
OTpeNeNnaTh Lelu
CBOET0 00y4eHus,
CTaBUTh u
dbopmynupoBaTh
IUist  ceOs  HOBBIE
3amaun B yueOe.

VYmMmenue

JIN4YHOCTHBI €
pe3yJibTaThl,
hopMupyeMbl
npu
U3Y4YCHHUH
paszzaena:
dhopMHUpOBaH He
OCHOB
3KOJIOTUYECK O
KYJIBTYPBI,
COOTBETCTBY
FOIIEH
COBPEMEHHOM Y
YPOBHIO.

Tema 10. Beaku -2 yaca




1 | benku — benku — 3HaTh BaxHeilme Yyenuk MeranpeamerHble | OpMUPOBaH He
(30) | mpupoaHbIE MIPUPOTHBIC BelecTBa OeIKy; HAYYMTCS: pe3yJbTaThl, OCHOB
TOMMEpEL. MOUMEDEL. XHMIYECKHE dbopMUpyeMBIC IIPH | SKOJIOTHYECK Oi
CBOMCTBA OCHOBHBIX W3yUYECHUU pazzienia; | KyJIbTyphl
Cocras, Cocras, yd pasi YALTYPHL,
KJIaCCOB ITo3HaBarTeJIbHbIE COOTBCTCTBY
TPYKT TPYKT .
CTPYKTYDpa, CTPYKTYpa, OPraHMYECKUX VY- cubiciosoe | Fomeit
CBOMCTBA CBOICTBA. e
. v 0(6)6I[I/IH€HI/II/I, yreHwme, yMenpe | COBPEMEHHOM y
€JIKOB CIIEXU B OBHIO
OOLACHATE OIPEAENATD M
MOJYyYCHUH U 3aBUCUMOCTb 3KOJIOTHYECK OO
N TOHSITHS,
CHHTE3e OeIKOB. CBOWCTB BEILIECTB OT MBIIIJICHUS;
C03/1aBaTh
HUX COCTaBa M BUTHE OIIBIT
2 | Xumus u XUMHUA U O6pasisl cocrasa 606 pas €o a
CTPOECHUS, 0000MmECHUA, 5KOJIOTHYECK U
(31) | 3mopoBBE 3JI0POBBE. JIEKapCTBEHHBIX
yMeTh YCTaHABJIMBATh OpHUEHTHUPOBA
YeIIOBEKa. JlekapcTBa, npenapaToB u -
HCIIO0JIb30BaTh aHaJIOTUU, HHOH
BUTAMHHOB. .
hepmeHTSI, 6 IIPAKTHYECKO U
O6pa3wbl NpUOOPETEHHBIE KJ1acCu(PUITUIPOBAThH
BUTAMUHBI, NEATEeIIbHOCT U
CpeicTB 3HaHUS U YMEHUS B , CaMOCTOSITEJILHO
FOPMOHIBL, MIPaKTHYECKOU BbIOMpATH B
TUTUEHBI U
MHHepaJIbHbIE YKU3HECHHBIX
KOCMETHKE. JEATEIIbHOCTH U OCHOBaHMSA | cuTyaimsx;
BOJIBI. . i
A IIOBCECAHCBHOU KpUTCpUn IS | OCO3HAHHBIU
[Tpobnemsl,
KU3HU KJIacCU(UKaLUH,
CBSI3aHHBIE C
OLICHUBATH U YCTaHaBJIUBATh
TIPUMCHCHICM KOPPEKTUPOBAThH MPUYUHHO-
JlexkapcTBEHHBIX
p CBOE€ IIOBEJICHUE B CIIC/ICTBEHHBIC
MpEnapaToB
CBSI3U S3bIKA U
SI3bIKa XUMUHU
Paszgea S. BoicokomoJieky/sipHble coenHeHus (4uaca)
Tema 11. CunTeTHYECKHE OJIMMEPDI - 44aca
1 IToustue o IMougarug o O06pa3ibt 3HATh XUMHUYECKHE YueHuk ITo3naBaTeabHDBIE
(32) | BeIcOKOMOIIE BBICOKOMOJIEKYJT IracTMacc, CBOMCTBA OCHOBHBIX | HAYYMTCH: Yy _
KYJSIPHBIX SIPHBIX CHUHTCTHICCKUX | KJTACCOB YMCHHE CaMOCTOSTEIILHO
K B TaHUYECKUX MIPOTHO3UPOB
COEIMHEHHUS COCUHEHHUSX. ayayKo OpTaHHHCCK] POTHO3MpOBA BBIOMPATH
u COEIMHEHU; Th
X. Crpoenue OCHOBaHUS u
CUHTETUYECKUX | YMeTh XUMHYECKHE
Ilnactmacest MOJICKYL. BOJIOKOH HCIIOIB30BaTh CBOJCTBa KpHuTCpHH AT
" BOJIOKHA. IlomuaTumnen. HpI/IO6peTeHHBIC BEILICCTB, KJ'IaCCI/I(bI/IKaHI/II/I,
[TonumnpornueH. 3HAHUS U YMEHUS B | OOBSCHATH yCTaHaBIIUBATh




CunreTnueckue MPaKTUYECKOU YCIIOBHS MPUYUHHO-
BOJIOKHA. NeSITeNIbHOCTH; MPOTEKAHUS CJIEICTBEHHbBIE
5> | Hroropas VPOK KOHTPOIS, OLIEHNBATH CBOU peakiuii, CBSI3U, yMEHUE
(33) | kouTpoaBHA OLICHKH 1 yueOHbIe } YCTaHABIIMBATh | CO3/aBaTh,
aNe 2 KOPPEKITHH JOCTHIKEHUH, ;E:alﬁc/ICHMOCTB IIPUMEHATD u
SHAHMI COOTHOCHTB CBoﬁﬂc}T/BaMn peoOpa3OBEIBAThH
yaamHXCA MPUIIOKEHHBIE B 3HAKU U CUMBOJIBI,
YCUITUS C ’ MOJICJIA U CXEMBI
crocobamu ux
MOJTy4YEHHBIMU | nonyuenus u | M2 perieHus
pesysbTaTamMu CBOCH | ppvenenus. y4eOHBIX u
NeSATETbHOCTH VMene MMO3HABATEIIbHBIX
COBEPHICHCTBOBATDL | [IPOBOJUTH, 3ajad.
HaOmonate U | PeryasitTuBHbIe
OIIMCEHIBATh YV - VYwmeHue
XUMHUYECKUI dbopMymupoBaTh
OKCHCPUMEHT. | nyig  ceOst  HOBBIE
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HarpaBJeHUs
HCIIOJIH30BaHU
s IOJIMMEPOB B
MIPOMBIIIUIEHHO
CTH.
3 | O6o6meHue
(34 | 3uHaHuii Mo
) | xypey
OpraHUYECKO

U XUMHH.




KAJIEHJAPHO-TEMATHUYECKOE IVNTAHUPOBAHUE 110 YYEBHOMY INPEJIMETY «XUMMUS», 11 KJIACC,
(yueOonuk I'. E. Pyasutuca u @. I'. @eabamana u «Xumus.11 kiaace»)

Ne Tema ypoka | Ha | I | Cozme Hcnoab3oBa Henesas [Inanupyemsble pe3ynbTaThl
Ta/ |a | pKaH HUe YCTaHOBKA
\ mr | T ue o0opynoBaH
I an | a us Touxn
I {b pocra [IpeameTHsbIe MeranpeameTHsie JInynocTHbIE
a
K
T
Tema 1. BasknHeiilmme XuMH4ecKUe MOHATHS U 3aKOHBI -4 4
1 | ATom. AToM. 3HaTh BeinyckHuK ITo3HaBaTe/bHBIC YyscTBO
XUMHUYECKUU H3ororm. OCHOBHBIC HayuuTcs noHumare | YYJ - VYmenunme | TOPAOCTH 32
DJIEMEHT. Xumuuec TCOpHH XUMHH, (U3MUeCKUi CMBICH | OTIPEIEATh POCCHHCKYIO
. NPOBOINTDH Ha BKJIQ
N3oTomnsl. KHH poBoAa .. | Ilepponnyeckoro MOHSTHSI,CO3/1aBaTh YKY, I[
- CaMOCTOSITENbHBIN 6506 PYCCKHX yYEHBIX
OCTbIE U AIIEMEHT KOH 00001eHus
p ’ MOUCK XHUMMYE- 3akoHa m ’ B pa3BUTHUEC
AKHBI pOCT = M. TaHABIIMUBATh .
Cl10 e pocroe CKOii .. MenneneeBau | yc XUMHH;
BCIICCTBA BCUICCTBO, I/IH(l)opMa]_[I/H/I; Ha €ro OCHOBC | aHAJIOI'uu, (I)OpMI/IpOBaHI/Ie
OKCH/JIbI, OOBSACHATH KJIACCHU(UIIMPOBATh, | OTBETCTBEHHOIO
TUIPOKCH 3aBUCUMOCTb CaMOCTOSTENIEHO OTHOLICHHUA K
bl CBOMCTB BBIOMPATh OCHOBaHHs | ) (CHHIO,
(ocHoBan XUMUYECKUX W KpuTepuH s | o OPHOCTHH
CIOCOOHOCTH
us u JJIEMEHTOB U KJ1accuuKaluu, OGYHAKONIHXCS K
KHCJIOTBI), 00pa3oBaHHBIX WMHU | yCTaHABIUBATh CaMOPa3BUTHIO I
conu BEIIECTB oT MIPUYHUHHO- camMoo0pa3oBaHU
2 | Maccel BemiecTs, BemectBo | Becsbl 3EKTPOHHOTO CJIEICTBEHHBIE CBS3M. | 10 HA OCHOBE
3aKOH . Xumuuec 1eKTp | YCTAHABIMBATDL | CrpoeHMs aTOMOB. MOTHBAIIIH K
COXpaHEHUd U Kas OHHEIE HPOCTECHUIINE 00y4YeHHUIO U TI0
HpeBpalIeHuUs peaknus (bopMys 3HAHUIO
SHEPTHH [IPU BCIHCCTB 110
XUMHMYECKHMX MacCoBBIM
peaKIHax AOIAM

DJICMCHTOB.




3 | 3akoH 3aKkoH Becnl
IIOCTOSHCTBA IIOCTOSIHC IJICKTPOHHBbI
) | cocTaBa BEIIECTB. TBa €
Bemecrsa COCTaBa,
XUMH-
MOJIEKYJIIPHOTO U qecKas
HEMOJIEKYJISIPHOT bopmya,
0 CTpOCHUA pacu€rnl
o
dbopmyna
M
4 | Bxognoi
KOHTPOJIb
Tema 2. Ilepuoanyeckuii 3aK0H M EPHOAMYECKAA CHCTeMa XUMHYeCKHX 3j1eMeHTOB JI. 1. MenneneeBa Ha OCHOBE y4eHHs O CTPOCHUH
aToMoB - 3 4
1/ | Ilepuoanueckuit I[I3ullC, | demoncrpan | Haxoaurth BbinyckHuK ITo3HaBaTe/bHBIC dbopMupoBaHue
4 3aKOH U CTPYKTypa Uu: HE00XO0IUMYIO HAYYHTCS yyia -VMeHnue | OCHOB
[lepuoanueckas [ICX5. I[ICXD UM | uadopmaruio B 9KOJIOTUYECKOU




2/5

cucTema
XUMHYECKHUX

anemenToB J[.W.
Meuneneesa.

3aKOHOMEPHOCTH
B U3MEHEHUU

CBOWCTB
XUMHYECKHX
AJIEMEHTOB

[Ipuunna
[epuoInY
HOCTH B
W3MEHEHU
U CBOWCTB
XUM.
3JIEMEHTO
B.
[Tepuoabt
Y TPYIIIBI.
13 u
CTpPOEHHUE
aToMa.
CoBpemen
HOE
MOHATHE O
XUMHUYECK
oM
JJIEMEHTE.
CoBpemeHn
Has
opmysmp
oBka [13.
[Ipuunna
TepUOaNY
HOCTH B
W3MEHEHU
U CBOWCTB
XUMHUYECK
ux
3JIEMEHTO
B.

HCTOYHHKAX
Ppa3HOTIo THUIIA,

nepeBoINTH

uHpopmaruio u3
OTHOM 3HAKOBOU
CHCTEMBI B

Apyryto (u3
TaOJIHIIBI B TEKCT).

00BSACHATH
3aKOHBI
JTUAIEKTHKU Ha
npuMepe Ha
KOHKPETHBIX
npumepax [1C;
3HATb OCHOBHOM
3aKOH XUMHH -
MEPUOTNYECKU I
3aKOH;
XapaKkTepu3oBaT
b DJIEMEHTHI
MaJIbIX TIEPHOJIOB
o MX
MTOJIOXKEHHUIO B
I1C;
¢popmynupoBaTh
CBOU
MHPOBO33PEHUYECK
ue B3TJISA/IbI;

BeinyckHuK
MOJIYYUT
BO3MOKHOCTh
HAYYUTbCSH:
WJUTFOCTPUPOBATH HA
npuMepax
CTaHOBJICHUE U
3BOJIFOLIUIO
OpraHUYEeCKOU
XMMHH KaK HayKd Ha
pa3IMyYHbIX
HUCTOPUYECKHX

9Tallax €€ pa3BUTHUS,

UCIIOJB30BaTh
METO/bI HAay4YHOTrO
IIO3HAaHUA npu
BBIINIOJIHCHHUH

MIPOEKTOB U y4eOHO-
HCCIIEJOBATEIIBCKIX
3aj1a4 M0 U3yYCHHIO

CBOICTB, CIIOCOOOB

OTIpeNIeNIATh OHATHS,
CO3/1aBaTh
000011IeH S,
yCTaHaBJIMBATh
aHaJIOTHH,
KJaccu(puuupoBaTsb,
CaMOCTOSITENILHO
BBIOMPATh OCHOBAHUS
U KpUTepuu s
KJIacCU(pUKaluy,
yCTaHaBJIMBATh
NPUYHHHO-
CJICZICTBEHHBIE CBSI3U
PerynasatusHbie YY /]
- YMmenue
CaMOCTOSITENTLHO
OTIpeIeNIATh LIeNTH
CBOEro 00y4eHus,
CTaBUTh U
dbopmynupoBaTh s
ce0st HOBBIE 3aa41 B
yuebe

KoMMyHuKaTHBHBIE
YVY/]- YMmenue
OpraHU30BbIBATH
yuebHoe

KYJIbTYpBI,

COOTBECTCTBYIOI]

cu

COBPEMEHHOMY

YPOBHIO

9KOJOT'HYECKOI0

MBIIIJICHHUA,

Pa3BUTHUC OIIbITA
9KOJIOTHYCCKH
OPUCHTHPOBAHH

on

pedIeKCHBHOOIT

€HOYHOU "

MPaKTUYECKOU
NEeSITeTbHOCTH B

JKM3HEHHBIX
CUTYyalUsIX;
OCO3HAaHHBIN
BBIOOD U
IIOCTPOEHUE
IanbHenIen

HHAUBUAYAJIBHO

1 TPAaeKTOPHUH

o0Opa3oBaHMsI HA

Oase

OPHUCHTHPOBKHU B

MHpe
npodeccuii u

npogecCuoHalb

HBIX

MIPEATIOYTEHUH.




3-/6 | Crpoenue Atomubie | JleMOHCTpal |[CPABHHBATHL
371eKTPOHHBIX opouTaNN. un: SJIEMEHTHI MaJIbIX U
060I0YEK ATOMOB Onextpon | IICXD UM, [60ibmux
XUMHUYECKHX Had Tadnuupr - [ICPHONOB,

Kiac- «DNEKTPOHHEI
5JIEMEHTOB cnpucan | o b

s DIIEMEH-

OB aTOMOB»

4/7 | BaJaeHTHOCTb. CrerieHb YMmeTh
BaseHTHBIE OKHCIIEHH PacIKCHIBaTh
BO3MOKHOCTH U AU SJIEKTPOHHYIO
pa3Mephl aTOMOB BAJICHTHEI KOH(Urypauo
XUMHUYECKHX e
3JIEMEHTOB BO3MOYHO

cTH
XHMUYECK
uX
>JIEMEHTO
B’
BO30YX/1€
HHOE
COCTOSHHE
aroma.

MOJTyYeHUS
pacro3HaBaHUs

BCIICCTB

COTPYAHHYECTBO U
COBMECTHYIO
JeSATEIbHOCTD C
YUUTEJIEM U
CBEPCTHUKAMU;
pabortartb
WHIUBUIyaJIbHO U B
rpyrre
ITo3naBaTesibHBIC
YV -Ymenue
OTIPENIETISATh MOHSATHUSA,
cO3/1aBaTh
00001IICHHS,
yCTaHaBIUBATh
aHaJIOT WU,
KIJIaCCU(UITUPOBATH,
CaMOCTOSTEIIBHO
BbIOMpATh OCHOBaHUS
U KpUTepUH  JUIA
KJIacCU(UKALIUH,
yCTaHaBJIUBATh
MPUIUHHO-
CJICICTBEHHBIC CBSI3U

Tema 3. CTpoenue BemecTBa - 4 4




1/8

Xumudaeckas
cBsA3b. MonHas n
KOBaJ€HTHas
XHUMHAYECKHE
cBs3u. Tumel
KPUCTAJUTHYECKUX
pEIIEeTOK.

Xumuaec
Kas
CBS3b.
Bune:
XUMHYEC
KOH
CBSI3H.

Kpucranmmyec
KHE PeleTKU

3HaTL NOHATUS
«XUMHUYECKas
CBS3b» BHIBI
CBSI3€H, TUIIBI
KPUCTAJUTMYECKHUX
PEUIETOK, TEOPHUIO
XHUMHYSCKOHN
CBSI3H;

BorinyckHuK
HAYYHTCSl [TOHUMATh
¢u3n4YecKkuil  CMBICI
[Tepuonuueckoro
3aKOHa
J.N.
MenpenaeeBa u
Ha  ero

OCHOBE
00BACHATH
3aBUCHMOCTD
CBOMCTB
XUMHYECKUX
9JIEMEHTOB

5
00pa3oBaHHBI
X AMHA
BEIIIECTB OT
AJIEKTPOHHOTO
CTPOEHUS
aTOMOB.

Ilo3naBaTenbHbBIC
YV :CMBICJIOBOE
YTEHHE YMEHHE
OIIpEeEIATh
HOHSATHS,CO3/1aBaTh
000011IeH S,
VYcraHaBiuBaTh
aHAJIOTHH.
OCYILIECTBIISATh
KOHTPOJIb CBOEH
JeSITebHOCTH B
npoiiecce
JOCTHXKEHUS
pe3yJibTarta.
KoMMyHuKaTUBHBIC
YVA - VYmenue
OpPraHU30BBIBATH
yuebHoe
COTPYJHUYECTBO
COBMECTHYIO
JeSITENIbHOCTD C




2/9 Mertannuueckas u Bonopon |- monenu JIeSITeIbHOCTH.
BOZIOPOJIHAs Hat —  kpucramwmmyec | MPUMEHSTDH
cBsA3U Tunsl CBA3E, €€ | kux pemerok | MO/IYHCHHBIC
KPUCTAJUTMYECKUX poIb B SHAHIA At

dbopmupo pelieHus  3a1ad
PCIICTOK. BaHUU pa3IM4YHOTO
CTPYKTYp YpOBHSI
Ouomnoaun
MEpOB.
Bonopon
Has CBS3b
BOJIOPOJIH
as CBSI3b
U €€ polib
3/10 [TprunnbI H3otomu yMeTh
MHOT000pasus A UCIIOJIb30BATh
BCIICCTB A?;;po MpHUOOpPETEHHBIE
Msomepi SHAHMS U yMEHHUA
B MPAKTHUYECKOMN
. OEATCIBHOCTH.
I'omomor
ust
4/11 HucnepcHbie 3ommu, O0pasib yMeTh
CHCTEMBL. TeJu, HCTIOJIb30BATh
TTOHSITHE MPHUOOpPETEHHBIC

3HAHUS U YMEHUS
B IIPAKTUYECKOMI
NESITeIbHOCTH.

yYUTEIIEM u
CBEPCTHUKAMH,
pabortartb
WHIUBUAYAIBHO U B

rpymrme.




5/12 | O6001menue Ilonsarue o
3HAHUM 110 TEMaM AUCIICPCH
« OCHOBHEBIE on
3aKOHBI XMMUU. ;E;;fg)eé
113 IIC TnM, Has (daza
Crpoenue i
BCIIICCTBA). Jucnepcu
OHHas
cpena.
Kraccudg
HKaIus
TUCTICPCH
BIX
CHCTEM.
Tema 4. XumMnueckue peakuuu - 7 4
1 CymHocTh 1 Knaccug | Jdemoncrpan | O0bSICHATH Ilo3HaBaTeabHbIE JIMYHOCTHBIE
(13) KIaccuukanu KAl Hsi: 3aBUCHMOCTD YV - cmbicOoBOE pe3yJabTarhl,
S XHMHIYECKIX XUMHUYEC Paznnusbie | .poiicrs B eIIICCTB uTeHHe, yMeHHe Gopmupyemblie
peakuii e THIIBL OT UX COCTaBa TPI - MSYHCHIH
PeAKIN | ¥ yvirgecknx CTPOCHHS:; OTIPEENATE TOHSTHS, | DA/ ed:
B peakiil, ’ CO31aBATS dbopmupoBaHue
HEOpTraHH €031aBaTh OCHOB
yeckoii n | BPACOOIBITEL | capocrosTensHO 00OOMIEHHS, YCTAHABI | 5y o orpueckoit
OpraHuye o AJITOPUTMBI HBaTh aHAJIOTUH, | KyIbTYpHI,
CKOM OPTaHUYECKO | [ospaBaTensHOI KJIAaCCU(UUPOBATH, COOTBETCTBYIOIIL
XHAMHH 110 i XUMHH NeSTENbHOCTH JUIS CaMOCTOSTIIEHO ei
Ef‘;ﬂﬂqH pelenns 3a1a4 BBIOMPATh OCHOBAHHUS ;;‘:)I;f{hI’fHHOMy
TpH3HAKA TBOpHecKoro n 1 KPHTEPHI AU | o noruueckoro
M. IIOMCKOBOTO Ky1accHu KAy, MBILLICHHUS
Ocobenn XapakTepa; ycTaHaBINBaTh pa3BUTHE OTBITA
ocTH ¢opmyaupoBath TIpHAHHHO- JKOJIOTMYECKH

CJIICACTBECHHBIC CBA3U,




peakuuii
B
opraHuye
CKOM
XUMHHU.
Peaknun
npucoenu
HEHUS,
MOJIUMEDP
H3allHH,
3aMeIcH
s U
HU30MEpH3
aryy B
opraHuye
CKoOM
XUMHHU

(14)

Ckopoctb
XUMHYECKHUX
peakiuim.
daxTopsl,
BIIMAIOIINE HA
CKOPOCTb
XUMHYECKHX
peakuuii

XUMH4YeC
Kas
KUHETHKA

I'omoren
Has "
rerepore
HHAast
cpena.
OHeprus
aKTHBaIHA
H.
Kunernu

demoHcTpan
us:JIO Ne 1
- BIUSTHYE HA
CKOpPOCTH
XUMHYECKOH
peaKkuuu:
KOHLEHTpALH
u;

MTOBEPXHOCTHU
COIPUKOCHOB
e-HHs
pearupyro-

MOJTYYEHHBIX
pe3yabTaTOB;
OI[€HUBAThH
00BEKTUBHO CBOH
yueOHbIe
JTOCTHIKCHHS;
NPUMEHATH
MOJIy4eHHBIE
3HAHUS IS
pernieHus 3aaa4y
Ppa3IuYHOTO
YPOBHS;
onpeaeafTh
XapakTep Cpeibl B
BOJTHBIX
pacTBopax
HEOPTaHUYECKUX
BEIIIECTB;
HCNO0Jb30BATH
MIPHUOOpPETEHHBIE
3HAHUS U YMCHHUS
B IIPAKTUYECKOMI
JeSATEIbHOCTH U
IOBCEHEBHOU
YKU3HH JIIS
00BsICHEHUS
SIBJICHUH,
MTPOUCXOJISIIHNX B

YMEHHE  CO3/aBaTbh,
MPUMEHSATH u
peoOpa3OBhIBATH
3HaKH M CHMBOJIBI,
MOJIEJI ¥ CXEMBI JUIs
pereHus: y4eOHbIX U
II03HABATEIBHBIX
3amay.  PackpbiBath
OHOJIOTUYECKYIO
poib AMUHOB,
aAMHUHOKHCIIOT,
OCIIKOB,
HYKJICHHOBBIX
KHUCIIOT..
Perynstusubie YY/{
- YMenune
CaMOCTOSITENTLHO
OTpeNieNiTh e
CBOEro  00OyueHus,
CTaBUTh "
¢dbopMynMpoBaTh A
ce0st HOBBIE 3a7]a4H B

yueoe, yYMEHHe
COOTHOCHUTE cBOU
eHCTBUS C
MJIAHUPYEMBIMU
pe3yibTaTamu,
OCYIIECTBIISATh

OpUEHTHUPOBAHH
ol
IIPaKTUYECKON
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBIN
BBIOOP u
MOCTPOEHUE
najpHEenImen
WHIUBUIYAJIEHO
W TpaekTopuu
oOpa3zoBaHus Ha
0aze
OpPUEHTUPOBKH B
Mupe npodeccuii
u
npodeccuoHaib
HBIX
MIPEAIIOYTEHUN.




ecKoe
ypaBHEHU
e
peaxiuu.
Karanmus,
KaTajau3a
TOp,

HHIHOUTO

p

KX
BCIIECTB;

TEeMIIepaTypbl

5

KaTajin3aTopa

(15)

XUMHUYECKOe
paBHOBECHE.
[Ipunnun Jle
IMarense.
IIponsBoacTBO
CEepHOM
KHCJIOTEI
KOHTAKTHBIM
crmocobom

Xumuuec
Koe
paBHOBEC
ue,
obpatum
blE U
HeoOpaTH
Mble
peakuuu,
yCIIOBUS,
BITUSTFOLIA
€ Ha cMe-
LICHHE
XUMHUYEC
KOTo
paBHOBEC
us
(mpuHIAT
Je-

»

IIpUPOAE, OBITY U
Ha TIPOU3BOICTBE
BbIOMpaATh
KpUTEPHHU IS
CpaBHCHHSI,
COIIOCTABIICHMS,
OIICHKH U
KJIaCCHU(PUKALHH
00BEKTOB;
JaBaTh
oTpeieNieHus,
MIPUBOIUTH
JI0Ka3aTeIbCTBA;
HCKATh HY)KHYIO
HUH(pOPMAIHIO 10
3aJIJaHHOM TeMe B
HCTOYHHKAX
Pa3IUYHOTO THIIA,
OCYILIEeCTBJISATH
caMo- u
B3aMMOITPOBEPKY;
COBEpIIEHCTBOBA
Th HaBBIKU
MIPOBEICHUS
XUMHYECKOTO
IKCIIEPUMEHTA, C
COOJIIOICHUEM

KOHTpPOJIb CBOEH

JICSITeIIbHOCTH
nporecce
JOCTHOKCHUS
pe3ynbrara.

B

KoMMyHukaTUBHBIE
YV - VYwmenue

OpraHU30BBIBATH
yuebHoe
COTPYIHUYECTBO U
COBMECTHYIO
JESITENIBHOCTD C
YUUTENEM U
CBEPCTHUKAMU;
paboTtaTh
VHAWBUYAJIbHO U B
rpymIe,
dopMupoBaHue U
pasBuTHE
9KOJIOTMYECKOT0
MBIIJIEHUS], YMEHHE
MIPUMEHSTH €T0 B
II03HABATENIbHOM,
KOMMYHHMKaTHUBHOM,
COLIMAJIbHOU
MIPaKTUKE U
npodecCuoHaATBHON




IITatense
)>
KOHCTaH-
Ta
paBHOBEC
ust
Kunsanmi
cJIon,
MIPUHITATT
MPOTHBOT
OKa,
MIPUHITATT
TEMI000
MeHa

npasui Th.

(16)

DNEeKTPOIUTHY
eckas
JTUCCOITHAITHS.
CunbHbIE U
cia0bie
ANEKTPOJIUTHI.
Bonoponnsrii
MoKasaresb
(pH) pacTBOpa

OnexTpon
UTHYECKA
S
JIACCoIa
LML
CuIIbHbBIE
U clla0bie
DIIEKTPOIT
WTEL.
Bonopon
HBIN
1oKasare
1s (pH).
Peaknuu

HOHHOTO
oOmeHa

Ta0numa
pacTBOpUMOC
TH.

3HaTh CHOBHEBIE
nostoxeHust TOJ]

5-6
(17-
18)

I'mpponus
OpPraHUYECKUX

Cpena
BOIOHBIX

Ornpenenenue
Xapakrepa

3HATH OCHOBHBIE
MPUHITATIBI
TUPOIN3a.

OpHCHTAITUH.
HaOmronate u
OITMCHIBATH
XUMHAYECKHM
9KCIIEPUMEHT C
MTOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA
XUMUHU.

Peryasituabie YY /|
- YMeHue
CaMOCTOSITENTEHO
ONpeeNnsiTh TeTTH
CBOETO o0y4eHus,
CTaBUTh "
dbopmynupoBaTh IS
ceOst HOBbIE 33/1a4Ul B

yuebe, yMeHHe
COOTHOCHTH CBOU
JIEUCTBUS c
IUTAHUPYEMBIMU
pe3ynbTaTamy,
OCYIIECTBIISATh
KOHTpPOJIb CBOEH
JESTEIIbHOCTH B
npouecce
JOCTUKEHUS




u pacTBOpo Cpelbl ¢ pe3yJibTarta.
HEOpPTraHU4EeCKU B: IIOMOIIBIO
X BEIIECTB KHCJIasl, YHHUBCDCAIRH
HEUTpaJlb oro
Hast, HHIMKAaTOpa
IeJI0YHa
s,
I'maponns
HEOpraHu
YECKUX U
OpraHuye
CKHX
COCIMHEH
WM.
7 | O6o6mmenue u [Tpumens PeryasituBubie YY/|
(19) | cucremarusanm ™ YY /]| -VMeHne
g 3HAHWH 110 TOJTYyCHH CaMOCTOSITENBHO
TeMe bie TipH OTpeIeNATh (5171
U3YUCHUH
«XHUMHUYECKHE CBOETO o0y4eHus,
TEM, B
peaKIum» X0I1e CTaBUTh "
BBITOJIHE bopmynHpoBaTh IS
HUA ceOs1 HOBBIE 3a/1a4H B
TPeHHpOB yuebe, yMEHUE
OYHBIX
3aaHui COOTHOCHUTD CBOU
JCHCTBUS c
TUTAHUPYEMBIMH
pe3yJIbTaTaMH.
Tema 5. Merasuibl - 7 4
1 Tonoxenue | I_I Meramwsl, | Komnexims: | XapakrepusoBat | BbIyCKHHK | Mo3naBaTeabHBIe | Pa3sBHTHE ONBITA




(20) METaJJIOB B s-,p-,d- «MeTaib.
MICXD 1. U 3JICMEHTHI,
METaJLIHY
Menpeneesa. cTajiae
CKasl CBA3b
O6rme ;
g MeTaJLT4e
BOICTB
CBOICTBa cKast
METAJIJIOB. KPUCTAILTH
yeckas
penreTka
2 Oo61ue Oo61ue o0pasipl
(21) CIOCOOBI CIIocoObI CILTaBOB U
TOJIYYEHUS] nonydenus | A3ACTAA
HUX;
METaJIJIOB. METaJIJIOB
CnuaBbl

b XUMHYECKHE
DJIEMEHTBHI
METaJUIBI 110
noJyiosxkenuto B I1C
U CTPOCHUIO
aTOMOB, XUIMHYEC-
KH€E CBOMCTBa
METaJIOB,
3aITMChIBATh
ypaBHEHUS peaK-
Ui B
MOJICKYJIIPHOM U
OKHCJIUTENLHO-
BOCCTaHOBUTEIbH

HAYYHUTCHA
BbpInycKHUK

NOJIYYUT
BO3MOKHOCTH

HAYYUTbLCH:

Yya -
CaMOCTOSTENIHHO
BBIOMpATh OCHOBAHUS
U KpUTepUU  JUIs
KJIaCCU(UKALINH,
yCTaHaBJIMBAaTh
[IPUYUHHO-
CIEICTBEHHBIE CBA3H,

YMEHHE  CO3/aBarh,
MPUMEHSITh u
peoOpa3oBLIBATh

3HaKU M CHUMBOJIBL,
MOJIETN U CXEMBI JJIs
pelieHus: yueOHbIX U

9KOJIOTHYECKH
OpUEHTUPOBAHH
on
MPaKTUYECKOU
JeSATEIbHOCTH B
KU3HEHHBIX
CUTYaIUX;
OCO3HAHHBIN
BBIOOD u
MOCTPOCHUE
JaJbHEUIIeH
WHAUBHUIYaIBHO
A TpacKTOpHUH
o0pa3zoBaHus Ha
Oaze
OpUEHTUPOBKH B




(22)

DNeKTpon3
pacTBOpOB U
pacriaBoB

DneKTpoan
3
pacTBOpOB
u
pacIuIaBoB.
[IpakTuuec
Ko€
HpUMEHEH
ue
AIIEKTPOJIN
3a.
DneKTpoIn
3
pacTBOpOB
U
pacIiaBoB
AIIEKTPOIIU
TOB Ha
npuMepe
XJjopuaa
HATpHSL.
OneKTpoaun
TUYECKOE
NOJIy4YeHHe
QITIOMUHUS

JdemoncTpa
111178

AJIEKTPOJIH3
pactBopa
cynbgara
(x;mopuia)

MEcau

(23)

Ilonsarue o
KOppO3HH

Ilousarue o
KOppO3HH

OM BHJIE;
BJIAJIETh
HaBBIKAMH
OpraHHU3aIH 1
y4acTue B
KOJIJICKTUBHOM
JEeITEIbHOCTH,
CaMOOIICHKA;
3HATH 00IIHeE
CITOCOOBI
TTOJTY9CHUS
METAaJIJIOB;
NpPOBOIUTH
CaMOCTOSITEJILHBIN
ITOUCK
XUMHUYECKOU
nHpOpMaINU C
HCIOJIb30BaHUEM
Pa3IMYHBIX
HCTOYHHUKOB
(Hay4HoO-
MOMYJISIPHBIX
U3IaHUMH,
KOMITBIOTEPHBIX
0a3 JaHHBIX);
BBLIIIOJIHATH
TpeOoBaHuS,
MIPEIbSABIISIEMbIC

MO3HABATEIHHBIX
3aad.

PeryasituBubie YY]|
- YMenue
dbopMynupoBaTh IS
ceOst HOBBIC 3a/1a4M B

yuaebe, YMEHHE
COOTHOCHUTD CBOH
IEUCTBUA C
TUTAHUPYEMBIMU
pe3ylbTaTamy,
OCYIIECTBIISITh
KOHTpPOJIb CBOEH
JIeATCIIbHOCTH B
rpoiiecce
JIOCTHKEHUS
pe3ynbTaTa.
KommyHukaTnBHbIe
YVIA - VYmeHue
OpraHU30BBIBAThH
yueOHoe
COTPYAHUYECTBO |
Habmonath u
OIINCBIBATh
XUMHUYECKUM
AKCIIEPUMEHT v

IIOMOIIBIO poaHoro
sA3bIKa n SA3bIKa

MUpe
npodeccuit

u

npodeccuoHanb

HBIX

IIPEANIOYTEHUN.




METAaJUIOB. METAaJUIOB. 00BACHATH
CriocoOsr Crioco6b1 U3MCHCHHE
3alIUTHI OT 3aIUTHI OT CBOMCTE MPOCTHIX
BEIIIECTB
KOPpO3HH KOPPO3HUHU.
K METaJlJIOB, a
Opposni TaKXe uX
MCTaJIJIOB COCTUHEHUN
Kak (oxcuaos,
OKHCIIUTEIT T'HAPOKCHIOB,
HHO-BOC- TU/IPUTIOB) B
CTAHOBHTE npeenaax 0JHOTO
. nepuoJia u
JTHHBIN 9
TJIaBHOM
fiporecce noarpynst [1C,
5 | O63op Meramnbl | - oOpa3usl XapaKkTepH30BaTh
(24) | meramioB rJIaBHBIX | MCTAJLIOB, XUMHUYECKUE
IJIaBHBIX noarpymn, | X OKCHIOB, | cpoiicTBa
HEKOTOPBIX
noarpyn (A- COCTHHEHH 5 P IIPOCTBIX BEIIECTB
rpymm) o coJren; METAJIJIOB
- (rmaBHBIX
MEPUOTNIECKO METaJUIOB roarpyn 1-3
i cuCcTEMBI (oxcumpl, rpyII), CBOHCTBA
XUMHYECKHAX OCHOBaHHUS HUX COEIMHEHUM
3JIEMEHTOB , COIIN), (oxcumos,
amdoTepH THJPOKCHJIOB),
OCTE 3aIMCHIBATH
ypaBHEHUs
ATFOMUHUS .
peaximii B
1 ero MOJIEKYJISIPHOM,
COCIMHCHU noHHom u OBP
i
6 | O630p Mertamiel | - 0Opasisl XapakTepu3oBart
(25) | MeTamioB MoOOYHBIX | MEIH, b QU3NYCCKUE U
0GOYHBIX noarpymm, | Ke1esa, XHUMHYECKHE
Xpoma, ux .
noarpynta (b- d- poma, ux CBOICTBa
COCMHEHUI
TpyIII) JJIEMEHTHI | . METaJIOB B
b
MEePUOINIECKO CpaBHEHHH C

XHUMHU.

PeryasituBubie YY/{
- YMmenue
dbopMynupoBath s
ce0s HOBBIC 3aJ1aYd B

yuebe, yMEHUE
COOTHOCHUTH CBOU
JIEHCTBHS c
IJIAaHUPYEMBIMU
pe3yJibTaTamy,
OCYIIECTBIISATh
KOHTpPOJIb CBOEH
JIeSATEIIBHOCTH B
nporecce
ITOCTUKEHUS
[pe3ynpTara.




1 CUCTEMBEI

MeTauIaMu
XUMHYECKHUX IABHEIX
3JIEMEHTOB moArpym,
(Mezp, LuHK, 3aluChIBaTh
Kexeso) ypaBHEHUS
peaKkIui.
8 Oxkcuabl u Oxcunpl 1 | O6pasisl 3HATE OCHOBHEIC
(26) | THAPOKCHIBI TH/APOKCHJ| | METAUIOB  coco6bI Oy YCHHS
METaJIJIOB BI M XUMHUYECKHE
METaJLJIOB, CBOMCTBaA
ux
XUMHUYECK
1707
XapaxTep.
Tema 6. Hemeransl - 94
1 0O0630p cBOIICTB Hemeran | - oOpasubl CocTaBasTh BbinyCKHUK [Ho3naBaTebHbIC Pa3Butue onbiTa
(27) | HeMmeTa/LIOB. JIBI, HEMETaIOB. | (opmyIbl HAYYUTCHA YV — | PKOJIOTMYECKH
OKHCIUTEILHO Xapaxkrep COCTMHEHU I BorinyckHuk CAMOCTOSTENLHO OPUEHTUPOBAHH
i HCTHKA HEMETaJIJIOB Ha MOJIyYUT BHIGHPATH OCHOBAHHA oif §
BOCCTaHOBUTEN ICMCHTO OCHOBE CTPOCHUA | 4301 0kH0CTD U KpUTepuu I TPaKTHHCECKON
bHBIE CBOICTBA BH nx atomos 1 30, B — JIeATELHOCTH B
MPOCTHIX OTIpECTISATh BUT HAYYUTHCH: KU3HEHHBIX
THIHYHBIX BEILIECT, XIMIYecKOi yCcTaHaBIBaTh CUTYaIMsX;
HEMETAJIIOB KOBAJIEHT CBSI3H, THII NPUIUHHO- OCO3HAHHBII
Hasl CBA3b KPUCTAJTINYECKON CJIIEACTBEHHBIC CBA3M, | BpIGOp U
KpHUCTal PELIETKH. yMEHHE  CO31aBaTh, | IOCTPOCHUE
AYECKUE HPUMCHATD 1 | nanpHenuen
pEIICTKH Hp606pa3OBBIBaTB HWHAUBUAYAJIbHO
(aromHas, 3HAaKH M CHMBOJBL, | i TPacKTOPUH
MOJIEKYJIS MOJIETIN U CXEMBI 1715 | 0Opa3oBaHUs Ha
pHas, perieHus yaeOHbIXx U | Oase
buznyeck MO3HABATEJIbHbBIX OPHUEHTHPOBKH B
ne u 3a1a4. MHpPE
XUMHYEC Peryastusnpie VY] | Tpodeccuii 1




KHe
CBOICTBa
MPOCTHIX
BEIIIECTB
HEMeTasl
OB
2 Oxkcuabl Okcuabl | JeMoHCTpaIl
(28) HEMCTAJIJIOB " HeMeTan | MM XapaKTepU30BaTh
KUCJIOPOCOED OB: - ORUTAHUC — hyspyeckue u
JKalue coseo0Opa yr  cep I?I B XUMHIHCCKHC
KHCIIOTBI -3yIOLIUE fcncnopo;[e, CBOMCTBA,
BozopoHbLe " 3aIUChIBATh
ypaBHEHUS
COCTMHCHUS HEecoJIe00 S —
HEMETaJLIOB pa3yromuu peaxuuii
e B MOJICKYJISIPHOM,
COC/IMHEH MOHHOM U
ST OKHUCITUTEIBHO-
BOCCTAaHOBUTEIHH
OM BUJIE.

- YMenue
(bopMyIHUpOBaTh IS
ceOst HOBbIE 3a/1a4H B
yuebe, yMeHHUe
COOTHOCHUTH CBOM
IEUCTBUA C
MJIAaHUPYEMbBIMU
pe3ynbTaTamu,
OCYIIECTBIISITh
KOHTPOJIb CBOEH
JIEeATEIbHOCTH B
rpoiiecce
JIOCTHKEHUSL.
pe3ynbTaTa.
KoMmyHnkaTuBHbIE
YV - VYwmeHue
OpraHU30BBIBaTh
yuebHoe
COTPYAHUYECTBO u
Hab6nronate

Y OTIUCHIBATH
XAMHUYECKUAMN
AKCIIEPUMEHT c
MOMOIIBIO  POIHOTO
SI3bIKa U SI3bIKA
XUMUHU

npodeccruonanb
HBIX
MPEAOYTEHUMN.




3 [IpaxkTuH4yecka WUnentnd | Ilpakrtuyecka
(29) | st pabora Ne 1 UKanus s pabora Ne 1. Brimyckauk ITo3HaBaTe/IbLHBIE Pa3ButHe onbiTa
Perienue oprannue | O6opynoBaHU Hay4UTCs YV _ | PKOJIOrHYECKU
SKCIIEPUMEHTAT CKuX cu Brimyckmuk CaMOCTOSITENTLHO OPHCHTHPOBAHH
COEIMHEH HOJYyYUT oM
BHBIX 34144 T10 A MaTCpHaJIbl ya BBIOMPATh OCHOBAHUS .
ui, ISt BO3MO>KHOCTh IIPaKTUYECKON
HEOPraHUYECKO . H  KpUTCpUH  JJIA
MPOBENEH | o ook HAY4YUTHCS: i — NesTeIbHOCTH B
H XHUMHH. ue Iz 5 ’ JKU3HEHHBIX
IIpaBuna Th Ka4yecTBe I/IH PalOTRL. yCTaHaBIMBATE CUTYyalUsX;
HHBIX HCTpYKILHH TPUIHHHO- OCO3HaHHBIN
peaKmii. Tb. CIIC/ICTBCHHBIC CBSI3H, | riGop "
YMCHHC co3gaBarh, IOCTPOCHUE
4 | IlpakTH4ecka Unentnd | Ilpakruyecka NPUMCHSITH U | manpHEHIIen
(30) | 1 padora Ne 2. UKaLys s pabora Ne 2. peoOpasoBbIBATH UHIUBUAYAJIbHO
IIpaBuna Tb. Opranu4e | OGopyaoBaHU 3HaKH ¥ CHUMBOJBI, | i TPaeKTOpHU
Pemmenune CKHX - MOJIENIU M CXeMbI AJis | 00pa3oBaHUs HA
elIeHUs1 Y4eOHbIX 1 | Oaze
SKCIIEpUMEHTAN COCTMHEH | \ratepparer p yq
BHBIX 3a/1a4 110 Wid, [103HABATEJbHbBIX OpPUEHTUPOBKH B
Ui
9 MpOBeACH 3aJad4. MUpEC
OpraHUYecKOi .
P He MIPaKTUYECKO npodeccuit u
XUMHH Ka4ECTBE 11 paGoTHL. npoheccHoHab
HHBIX WNucrpykumn HBIX
peaKkinu TE PEANOYTCHUIH
Ha MOHBEI. '
5 IIpakTHyecka CaoiictBa | [IpakTuyecka McnoJib30BaTh KoMMyHuKaTUBHBbIE
s1 paGora Ne 3. st pabota Ne 3. [mpuoOpeTeHHbIe VYV  -YmeHue
IIpaBuna Tbh. OO6opynoBaHu BHAHUS U YMEHH B OpTaHW30BHIBATH
(31) | onyuenwue, KHCJIOT, en MPaKTUYECKOU yaeHOe
cobupanue W aCYeThI HCATCIIBHOCTH U
p p MaTepHalIbl y COTpYIHHYECTBO u
acIo3HaBaHUE 1o TOBCCIIHCBHOM
p AL - Habmonate
rasos YPaBHCHM | 11paKTUYECKO Y OMUCHIBATH
10, i paboTHI. X MUMHYISCKHI
MOJIYYEHHU OKCIICPUMCHT C




€ ra3os,
CHOCOObI
cobupanu

S U UX
UJICHTH (]

UKaIs

NucTpykiuu
Thb.

(32)

I'enernueckas
CBS3b
HEOPTraHUYECKU
XU
OpraHUYECKUX
BEIIECTB

XuMuuec
KHe
CBOMCTBa
OCHOBHBI
X KJIACCOB
HEOpraHu
YEeCKHUX
CcoequHEH
15051
Kiaccud
AKaIs U
HOMEHKII
aTypa
opraHuye
CKHUX
COeUHEH
15051

(33)

Hrorosas
KOHTPOJIbHAS
padora Ne 2

BrrsiBaen
ue YY]I,
CTENEeHU
150:4
YCBOEHHUS
s
MOJTyYEHH
BIX NIPU
W3y4YECHUU

CnpaBouHbIe
Ta0JIUIIBI

3HaTh
TE€HETUYECKYIO

CBA3b
HCOPraHUYCCKUX
U OpraHUu4YCCKUX
BCIICCTB.

IMOMOIIBIO
POAHOIO A3bIKa
u
A3bIKa XUMHUH




JTAaHHBIX
TEM : «
MerTaminl
»,
«Hewmera
JUTBD

(34)

briToBas
XUMHUYECKAs
IPaMOTHOCTh

Xumusa B
TTOBCEIHE
BHOM
JKU3HH.
Moromme
u
YHUCTSIIA
e
Cpe/CTBa.

BUACOPIIEM
«XuMHUs
BOKpYT Hac»




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I11IeCTBO
«3narensctBO «lIpocBenienre»
» Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I11eCTBO
«3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metoaudeckoe rmocooue mo yueouuky Pymsutuca I'. E.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
http://college.ru/himiya/
http://www.chemnet.ru/

http://him.1september.ru/
http://experiment.edu.ru/



http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://experiment.edu.ru/
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