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IHosicHuTeALHAA 3aNUCKA

Pabouas nporpamma yueOHoro npenmera « Xumus» (6a30Bbli ypOBEHb) pazpaboTaHa
— ¢ TpeboBanusiMu DenepalibHOIO TOCYJIAPCTBEHHOTO O00pa30BaTENIbHOIO CTAaHapTa CpPeaHero oOuero oopa3oBaHus,
YTBEPXKIECHHOTO TTpruKa3zoM MuHucrepcTsa obpasoBanus U Hayku Poccutickoit ®denepanun ot 17.05.2012 Ne 413 (B aeiicTByromieit
PEIaKIIiM);
— € y4eTOM MPUMEPHON OCHOBHOM 00pa30BaTEIHHON MPOTPAMMBbI CPETHETO 001Iero 00pa3oBaHUsI.

OcBoeHue mporpaMMbl IO XHMHH OOECIIEYMBACT OBJAJCHUE OCHOBAMH Yy4eOHO-MCCIICIOBATEIHCKON IESTEIHHOCTH,
HAy4YHBIMU METOJaMU PEIICHUS PA3JIMUHbIX TEOPETUUECKUX U MPAKTUUECKUX 3a]1ay.

N3yuenne xumuu Ha 0a30BOM YpOBHE OpPHEHTHUPOBAHO Ha obecrnedeHue oO0I1eo0pa3oBaTeIbHOM U OOIIEKYJIbTYPHOM
MOATOTOBKU BBITTYCKHUKOB.

Ha 0a3oBoM ypoBHE H3yueHHE NpeaMeTa «XHUMHsS» B 4acThu (OPMHUPOBAHUSA Yy YYAIIUXCS HAyYHOTO MHPOBO33PEHUS,
OCBOCHHMSI OOLIEHAYYHBIX METOJIOB, OCBOCHHS IPAKTUUECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUM OCHOBAHO HA MEXIIPEIMETHBIX CBS3SX
C mpeaMeTaMu 00J1acTel eCTECTBEHHbBIX, MATEMATUYECKUX U TYMaHUTAPHBIX HayK.

CornacHo yueOHOMY IUTaHY Ha U3y4deHHe XUMUU (0a30BbIil ypOBEHb) HA YPOBHE CpeAHEro 0011ero o0pa3oBaHusi OTBOJIUTCA
B Henexmo | vac B 10-11 xnaccax.

O6mee komudecTBO yacoB 10-11 kimaccer — 70 yacos.

[Tpenmer «XuMus» OTHOCUTCS K MpeaMeTHOM o0acTi « EcTecTBeHHO-HayUYHBIE PEIMETHI.

[TpenmeTHbBIC PE3yIBTATH U3YUCHUS YUSOHOTO MpeaMeTa « XUMUSD)

[Iporpamma omnpenenser 0a30BbId ypPOBEHb COAEpKaHUS IMOJTOTOBKUA MO XMMHUM YYalllUXCS YPOBHS CpPEIHEro OOIero
o0pa3zoBaHusl.

B cucrteMe ecTtecTBEHHO-HayqYHOTO 00pa30BaHUsI XUMUS KaK YUEOHBIN MpeIMeT 3aHUMAaEeT BaXKHOE MECTO B O3HAHUM 3aKOHOB
npupoibl, GOPMUPOBAHUM HAYUYHOU KAPTUHBI MUPA, XUMUYECKONU IPaMOTHOCTH, HEOOXOIUMOM JIJIsl TOBCETHEBHOM KU3HU, HABBIKOB
310pOBOrO M 0€30MacHOro Jyisl YejloBeKa M OKPYXaloIIeW ero cpeiabl o0pasza »W3HHU, a TaKK€ B BOCHUTAHUU DKOJOTHUECKOU
KyJAbTYpbl, (OPMUPOBAHUU COOCTBEHHOW TMO3WIIMM IO OTHONIEHHUIO K XUMHUYECKOW HH(pOpMAIMU, MOJy4aeMOW W3 pa3HbIX
UCTOYHHUKOB.

N3yuenne xuMuu Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHO Ha obOecrnedeHue oO0ueo0pa3oBaTeIbHON W OOIIEKYJIBTYPHOU
MOJITOTOBKHU BBIITYCKHUKOB.

Coneprxanue 6a30BOTO Kypca MO3BOJSIET PACKPHITh BEAYIINE UACH U OTAEIbHBIC MOJO0KEHUS, BaKHBIC B MIO3HABATEIILHOM U
MHUPOBO33PEHYECKOM OTHOIICHUH: 3aBUCMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHUS; 00YCIOBICHHOCTh MPUMEHEHHUSI BEIIECTB



VX CBOWCTBAMH; MATEPUAIIBHOE €IWHCTBO HEOPraHWYECKHWX M OPraHWYECKHUX BEUIECTB; BO3pACTaOIas pOJb XMMHHU B CO3JaHUU
HOBBIX JIEKAPCTB U MAaTEPUAIOB, B SKOHOMUH CBIPbS, OXPAHE OKPYKAOUIEH CPEIBL.
N3yueHnne xumMuu Ha 6a30BOM YPOBHE CpPETHEr0 OOIIEro 00pa3oBaHus HAMIPABICHO HA JOCTUKEHUE CIETYIOIIUX eeH:
— OCBOEHHE 3HAHUI O XHUMHUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOM KapTHHBI MHUPa, BAKHEUIINX XUMHUYECKHUX
IOHSTHM, 3aKOHOB U TEOPH;

— OBJAJACHUEC YMCHUAMMU IIPUMCHATH IMOJIYYCHHBIC 3HAHUA IJIA 00BACHCHUS paBHOO6paSHBIX XUMMYECKHUX SIBJICHUN U CBOMCTB
BCHICCTB, OLICHKHU POJIX XUMHHU B pa3BUTUN COBpGMCHHOfI TEXHOJIOTUH U IMOJIYUCHUA HOBBIX MAaTCPHAJIOB,

— PAa3BHTHE MO3HABATECJIbHOI'O0O HHTCPCCA U MHTCIJICKTYaJIbHbIX CITOCOOHOCTEH B IMponHecce CaMOCTOATCIIBHOT'O HpI/IO6p€TCHI/I51
XUMHYECKHUX 3HAHUN C UCIOJIb30BaHUEM Pa3JINYHbIX UCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX,

— BOCHHUTAHUE YOCKIEHHOCTU B MO3UTUBHON POJIM XMMHUHU B KM3HU COBPEMEHHOI0 OOIleCTBa, HEOOXOIUMOCTH XUMHUYECKU
IPaMOTHOTO OTHOUIEHUS! K CBOEMY 3[I0POBbIO M OKpPYXKAIOLIEH Cpelie;

— NpUMeHeHHMe TOJIyYeHHbIX 3HAHMW M yMeHHWil i1 0€30MacHOTrO HCIOJb30BAaHUS BEIIECTB W MaTepuUaioB B OBITY,
CEJILCKOM XO3SUCTBE M Ha MPOU3BOJICTBE, PEIICHUE MPAKTUYECKUX 3aJa4 B MOBCEIHEBHOW KU3HH, MPEAYNPEKICHUE SIBJICHUM,
HAHOCSIIUX BpeJ 3I0POBBIO UEJIOBEKA U OKPYKaroleh cpeie.

B nepuoxa upe3BblYaliHBIX CUTyallMii, MOTOJHBIX YCJIOBHM, BBEACHUS KApAaHTUHHBIX MEPOMNPUSTHI MO 3a00JI€BAEMOCTH
rpunnioM, OPBU u npyrumu nHGpEKIHMOHHBIMU 3a00J€BaHUAMH, 00pa30BaTENIbHBIA MPOIECC MO AAHHOMY Y4eOHOMY IpEIMETY
OCYILIECTBIISIETCA C MCIOJIb30BAHUEM JUCTAHUHMOHHBIX TEXHOJOTHM, «IJIEKTPOHHBIX JHEBHUKOB)», COLIMAIBHBIX CETEH U APYTUX
dbopm.

Cpok peanuzary yueOHOM MporpaMMsbl 2 TO/a.

KonunuecTBo yacoB Ha uzydenue nporpammsbl: 10 kinacc — 36 yacos (1 yac B Hepento), 11 kimace — 34 yacos (1 yac B Hexento)

dopMoii MPOMEKYTOUHOM aTTECTAIIUH SBJISICTCS UTOTOBasi KOHTPOJIbHAS padoTa.

I[Inanupyembie pe3yabTaThbl OCBOEHHUS Y4eOHOI0 npeaMeTa « XuMHs»

CraHmapT yCcTaHaBJIMBACT TPEOOBAHMS K PE3yJIbTaTaM OCBOCHHS OOYYarolIMMHCS OCHOBHON 00pa30BaTEIbHON MPOTPaMMbI
CpemHero o0mero oopa3oBaHuUs:
JIn4yHOCTHBIE pe3yJIbTAThI:
— BOCIIMUTAHUE POCCHUCKON TpakJaHCKOW HMICHTUYHOCTH: MATPHUOTH3Ma, YBaKeHHS K OTe4ecTBy, MPOILUIOE M HACTOSIIEEe
MHOTOHAIIMOHAJILHOTO Hapojia Poccuu; oco3HaHHME CBOEH ATHHYECKOH MPHHAUICKHOCTH, 3HAHHWE HCTOPHH, SA3bIKA, KYJIBTYPbI



CBOEr0 Hapoja, CBOEro Kpasi, OCHOB KYJbTYpHOIO Hacieaus HapoaoB Poccuu M 4eroBeyecTBa; yCBOEHUE T'YMaHUCTUYECKHX,
JEMOKPAaTUYECKMX U TPAAUIMOHHBIX I[IEHHOCTE MHOTOHAIIMOHAJIBHOTO POCCHUHCKOTO OOINEeCTBa; BOCHHUTAHHE YYBCTBA
OTBETCTBEHHOCTH U J1ojra nepen Poaunoi;

— (opMupoBaHUE OTBETCTBEHHOTO OTHOUIECHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO U
caM0o00pa30BaHHI0O HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TMO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JaibHEHIIeH
UHIMBUIYaIbHON TPAaeKTOPUHU 0Opa3oBaHUsl Ha 0a3e OPUEHTUPOBKU B MHpe mpodeccuil U npodhecCuOHANbHBIX MPEANOUYTEHUN C
YU4ETOM YCTOMYMBBIX ITO3HABATEIbHBIX MHTEPECOB, a TaK)KE€ Ha OCHOBE (HPOPMHUPOBAHMS YBAXKUTEIBHOTO OTHOUIEHHS K TPY.Y,
Pa3BUTHS OMBITA YUACTUS B COLIMAIEHO 3HAUUMOM TPYJIE;

— (opmMupoBaHHE IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YypPOBHIO pa3BUTHUS HAyKH U
OOIIECTBEHHOM MPAKTUKH, YUUTHIBAIOIIETO COIUAIBHOE, KYJIbTYPHOE, S3BIKOBOE, JYXOBHOE MHOTOOOpa3re COBPEMEHHOTO MUPA;

— (opMupoBaHUE OCO3HAHHOIO, YBXKHUTEIBHOIO U JI0OPOXKENATENbHOTO OTHOUIEHUS K JAPYrOMY YEJOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUI0, KYJIBTYPE, A3bIKY, BEPE, TPAXKTAHCKON MO3UINH, K ICTOPHH, KYJIbTYPE, PEIUTHH, TPAJAUIIAAM, SI3bIKaM, IIEHHOCTSIM
HaponoB Poccum u HapomoB Mupa; TOTOBHOCTH M CIIOCOOHOCTH BECTH IHAJIOT C JPYTMMH JIOJbMH W JOCTHUTaTh B HEM
B3aMMOTIOHHMAHUS;

— OCBOEHHE COIMAIBHBIX HOPM, IPABHJI MOBEACHHUSI, posiel U (JOpM COLMAIBHOM KU3HU B TPYMIAaxX U COOOILIECTBAX, BKIIOYAS
B3pOCJIBIE U COLIMANIBHBIE COOOIIECTBA; YUaCTUE B HIKOJbHOM CaMOYTPABICHUM U OOLIECTBEHHON KU3HU B MpEJesiax BO3PACTHBIX
KOMIIETEHIIUN C YYETOM PETHOHAIBHBIX, 3THOKYJIbTYPHBIX, COLUATBHBIX U SKOHOMUYECKUX 0COOEHHOCTEH;

— pa3BUTHE MOPAITBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHWH MOPAIbHBIX MPOOJIEM Ha OCHOBE JHYHOCTHOTO BBIOOpA,
¢bopMupoBaHrE HPAaBCTBEHHBIX YYBCTB U HPABCTBEHHOTO TOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM
MOCTYTIKaM;

— (opMupoBaHuE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUN U COTPYJHUYECTBE CO CBEPCTHUKAMU, IE€THbMHU CTAPIIETO U
MJTQIIIET0 BO3pAacTa, B3POCIBIMU B Mpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, YUeOHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
U IPYTUX BUJIOB JACSITEIBHOCTH;

— (popMUpOBaHUE LIEHHOCTH 3JJ0POBOT0 U O€30MacHOr0 00pasa KU3HH; YCBOCHUE MTPABUII UHIUBUYAIHHOTO U KOJIJIEKTUBHOTO
0€30MacHOTO TOBEACHUA B YPE3BBIYANHBIX CHUTYalUAX, YTPOKAIOMIMX >XU3HW W 3I0POBBIO JIOACH, MpaBW MOBEACHUS Ha
TpaHCHOPTE U Ha 10porax;

— (opMupoBaHUE OCHOB IKOJOTHYECKON KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHMYECKOTO MBILIICHUS,
pPa3BUTHE OIbITA HKOJIOTHYECKH OPUEHTHUPOBAHHON PEQIICKCUBHO-OIICHOUYHON M TPAKTUYECKON AESTENbHOCTH B KM3HEHHBIX
CUTYaIUSIX;

— OCO3HAHME 3HAYEHHUS CEMbMU B KU3HU YelIOBE€Ka M OOIIECTBA, MPUHATHE IIEHHOCTH CEMEHHOW JKM3HM, YBaXHUTEIbHOE U
3a00TIMBOE OTHOILIEHHUE K YJI€HAM CBOEH CEMbH;



— pa3BUTHUE 3CTETUYECKOrO CO3HAHUS YEPE3 OCBOCHUE XYJIOKECTBEHHOTO Hacieaus HapoaoB Poccum u mupa, TBOpUECKOU

NEATETbHOCTH 3CTETUUECKOTO XapaKTepa.
MeTtanpeaMeTHbIe pe3yJbTaThl:

— YMEHHE CaMOCTOSITEIIbHO OTPEIEIATh IIEIN CBOETO O0YyUEHHUsI, CTABUTHh M (POPMYITHPOBATH JIsi ceOsi HOBBIE 33/1a4u B yueOe u
II03HABATEIBLHOU JIESITEIbHOCTH, PA3BUBATh MOTHUBBI M MHTEPECHI CBOEH MO3HABATEIILHOM AEATEIbHOCTH;

— YMEHHE CaMOCTOSITEIHHO TUIAHUPOBATH MYTH JOCTIKEHUS IIeNIel, B TOM YHCIIE aJbTePHATHBHBIC, OCOZHAHHO BBHIOHMPATH
HauOosee 3¢ HEeKTUBHBIE CIIOCOOBI PENICHHS YUCOHBIX U TIO3HABATEIBHBIX 33/1a4;

— YMEHHE COOTHOCHUTH CBOU JACHUCTBUSA C IUIAHUPYEMBIMH PE3yJIbTaTAMH, OCYILLIECTBIATh KOHTPOJIb CBOCU ACATEIILHOCTU B
mporiecce JOCTHXKEHUsI pe3ysbTara, OINpeaesaTh CHocOoObl JEUCTBUUW B paMKax IMPEJIOKEHHBIX YCIOBUM W TpeOOBaHUM,
KOPPEKTHUPOBATH CBOM JICMCTBUS B COOTBETCTBUM C U3MEHSIOIICICS CUTyallue;

— yMEHHE OIICHUBATh MPaBUILHOCTH BBIMOTHEHUS Yy4eOHOM 3aa4un, COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUS;

— BJIaJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, TIPUHSITHS PEIICHUI U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B y4eOHOM
Y [TI03HABATEIbHOU JIESITETbHOCTH;

— YMEHHUE ONpEACNATh MOHSATHS, CO3/JaBaTh OOOOIIECHMS, YCTaHABIWBAaTh aHAJOTHH, KJIACCU(DPHUIIMPOBATH, CaMOCTOSATEIHHO
BBHIOMpATh OCHOBAHUSI M KPUTEPUM IS KiIacCU(UKAIUU, YCTAaHABIMBATh NMPUUYMHHO-CIEJICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMo3akioueHue (MHIyKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BBIBOJIBL;

— YMEHHE CO03/1aBaTh, MPUMEHITh U MPeoOpa30BbIBATh 3HAKM M CHUMBOJIBI, MOJEIM U CXEMbI JUIsl pElIeHUs YYEOHBIX U
II03HABATEJBHBIX 3a/1a4;

— CMBICIIOBOE UTCHUE;

— YMEHHUE OpTraHHU30BbIBATh YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO NIESITEIILHOCTh C YUUTENIEM M CBEPCTHUKAMU; pabOTaTh
WHJVMBUAYAJIbHO W B TPYMIE: HAXOAUTh OOIee pelieHue U paspeniaTb KOHGIUKTH Ha OCHOBE COIVIACOBAHUS IMO3UIUMNA U ydeTa
UHTEPECOB; GOpMyIUPOBATh, API'YMEHTUPOBATh U OTCTAaWBaTh CBOE MHECHHUE;

— YMEHHE OCO3HAHHO HCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3aJa4€il KOMMYHHUKALMU JUISI BBIPAXXEHUS CBOUX
YYBCTB, MBICTICH M MOTPEOHOCTEH; TUIAHUPOBAHUS W PETYJISIIIUU CBOCH JESATEIHHOCTH; BIIAJIEHUE YCTHOMW M MHCHbMEHHOW PEYbIo,
MOHOJIOTHYECKON KOHTEKCTHOU PEYBIO;

— (opMupoBaHue © pa3BUTHE KOMIIETCHTHOCTH B OO0JAacCTH WCIONB30BaHUA WH(OOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
texHosoru (manee MKT — koMreTeHInN); pa3BUTHE MOTHBALMU K OBJIAJICHUIO KYJbTYpPOH aKTUBHOI'O MOJIb30BAHUS CIOBApSMU U
JIPYTUMU MOUCKOBBIMU CUCTEMAMU;

— (opMupoBaHUE U Pa3BUTHE IKOJOTHMUECKOrO MBILIUICHUS, YMEHHE MPUMEHSITh €ro B MO3HaBaTEIbHOW, KOMMYHHKATUBHOM,
COLIMAJIbHON MIPaKTUKE U MPOPECCUOHAIBHON OPUEHTALIUH.



IIpeameTHble pe3yabTaThl
BbINyCKHMK HAYYUTCS:

— pAacKpbIBaTh HAa MpPUMEpPax pPojb XHUMHH B (DOPMUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MUpa W B IMPAKTHUYECKOU
JeSITeTbHOCTH YEIIOBEKa;

— JIEMOHCTPHUPOBATh HA MPUMEpaX B3aUMOCBS3b MEXIY XUMHUEH U APYTUMH €CTECTBEHHBIMH HAYKaMHU;

— PpackpsIBaTh Ha IpUMEpax MOJIOKEHUS TEOPUU XUMUYIECKOTo cTpoeHus A.M. byTiepona;

— moHuMarth (usudeckuii cMbicn Ilepuoamueckoro 3akona /.M. MeHmeneeBa U Ha €ro OCHOBE OOBSCHATH 3aBHUCHMOCTH
CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB OT MJICKTPOHHOTO CTPOCHHS aTOMOB;

— OOBSCHATH MPUYMHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOIIUX MPEICTABICHUN 00 UX COCTaBE M CTPOCHUH;

— MPUMEHSTH MPaBUJIA CUCTEMATHYECKON MEXIyHApOJHOWM HOMEHKIIATypbl KaK CpPEJCTBA PAa3IMYCHUs] U UIACHTU(DUKAIIU
BEIIECTB IO X COCTaBY U CTPOCHHIO;

— COCTaBIISATh MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIBI OPTaHMYECKUX BEMIECTB KaK HOCUTENIEH WH(OpPMAIMU O CTPOCHUU
BEIIECTBA, €r0 CBOMCTBAX M MPUHAJIC)KHOCTH K OMPEACICHHOMY KJIacCy COCAMHCHU;

— XapaKTepU30BaTh OPraHWYECKHUE BEIIESCTBA MO COCTaBY, CTPOSHUIO W CBOMCTBAM, YCTAHABIMBATH MPUINHHO-CJIC/ICTBCHHBIE
CBSI3U MEXTY JaHHBIMH XapaKTEPUCTUKAMHU BEIIECTBA;

— TPUBOJUTH MPUMEPHl XUMHUECKUX PEaKIIMi, PACKPBIBAIOIINX XapaKTEPHBIC CBOMCTBA TUITMYHBIX MPEICTABUTENICH KIACCOB
OpPTraHUYECKUX BEIICCTB C IEJIbI0 MX UASHTU(UKAIIMN U O0BICHEHUS 00JIaCTH TPUMEHEHUS;

— MPOTHO3MPOBATH BO3MOXXHOCTH MPOTEKAHWS XMMHYECKHUX pPEaKIMi Ha OCHOBE 3HAHWUN O THUIAX XHMHYECKOW CBS3H B
MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOMN CIIOCOOHOCTH;

— HWCIIOJIb30BAaTh 3HAHUS O COCTaBE, CTPOCHUM M XHMHUYECKHUX CBOWCTBAX BEIISCTB JUIsi OE30MAaCHOTO MPUMECHEHHUS B
NPaKTHYECKOH eATeIHbHOCTH;

— MPUBOJIUTH TIPUMEPHl TMPAKTUYECKOTO HWCIOJIL30BAHMS TMPOAYKTOB TmepepaboTku HehTM W TPUPOJHOTO Trasa,
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUN (TTOJIMATUIICHA, CHHTETUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

— BJIAJIETh MIPaBUJIAMU U TIpreMaMu 0€30MmacHON paboThl ¢ XUMUYECKUMH BEIIECTBAMU U JIA0OPAaTOPHBIM 000PYI0BAHUEM;

— YCTaHaBIIMBAaTh 3aBUCHUMOCTh CKOPOCTH XWMHUYECKOW PEaKIIMH W CMEIICHUS XHMHYECKOTO PABHOBECHS OT Pa3IUIHBIX
(haKTOPOB C MEIBI0 OMPEACIICHNS ONTUMATBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MPOIIECCOB;

— TPUBOJUTH IPUMEPHI THAPOJIA3A COJICH B TOBCETHEBHOM KU3HU YEIIOBEKA,

— MPUBOJUTH TPUMEPHI OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUid B TMPUPOJE, IPOU3BOJACTBEHHBIX TIpolleccax U
KU3HEICATCITLHOCTH OPTaHN3MOB;

— TPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIIUHA, pACKPBIBAIOIINX OOIIHE XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAILIOB
Y HEMETAJUIOB;



— MPOBOJAUTH PAaCUEThl HAa HAXOXKIACHUE MOJICKYJSIpHOU (OpPMYJbl YriaeBOJOpOJa MO MPOAYKTaM CroOpaHus U IO €ro
OTHOCHUTEJILHOM TJIOTHOCTH U MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €TI0 COCTAB;

— BIIQJIETh MpaBWJaMH 0€30MacHOTO OOpalleHus ¢ €AKUMH, TOPIOYMMU U TOKCUYHBIMU BEIECTBAMU, CPEACTBAMU OBITOBOM
XUMUHY;

— OCYILECTBJIATh MOMCK XUMUYECKON MHPOPMAIIUU TI0 HA3BAHUSIM, UACHTU(UKATOPAM, CTPYKTYPHBIM (OpMYyJiaM BEIIECTB;

— KPUTHUYECKM OLIEHUBATh W HMHTEPIPETUPOBATH XUMHUYECKYI0 HHGOPMAILMIO, COACPKAUIYIOCS B COOOIIEHUSAX CPEICTB
MaccoBoOM uHpopMaluu, pecypcax MHTepHera, HaydHO-IOMYJISPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH
B L[EJISIX BBISBJICHUS OIIMOOYHBIX CYXICHUI U (HOpMUPOBAHUS COOCTBEHHON MO3UIINU;

— TPENCTaBIATh MyTH PEHICHHS TI00aTbHBIX MPOOJIEM, CTOSIINX MEPEe] YEIOBEUECTBOM: IKOJIOTHYECKUX, SHEPTETHUECKUX,
CBIPBEBBIX, M POJIb XUMUU B PEIICHUH ITUX TIPOOIIEM.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

— WUIIOCTPUPOBATh HA MpUMEPaxX CTAHOBJICHUE U SBOJIIOIMIO OPraHUYECKOM XMMHUHU KaK HAyKH Ha Pa3JIMYHBIX UCTOPUUYECKUX
JTarax ee pa3BUTHf;

— HCIOJb30BaTh METOAbl HAYYHOTO MO3HAHUS MIPU BBHINOJHEHUU MPOEKTOB U yU4eOHO-UCCIEA0BATEIbCKUX 3a/1a4 MO0 U3YyUYECHUIO
CBOMCTB, CLIOCOOOB IMOJYYEHHS U PACIO3HABAHUS OPTraHUYECKHUX BEIIECTB;

— OOBSICHATH TPUPOIY U CHOCOOBI OO0pa3oBaHUST XUMHYECKOW CBSI3U: KOBAJCHTHOW (TOJIAPHOW, HEMOJIIPHOW), HMOHHOM,
METAJITTMYECKON, BOJIOPOITHON — C HEJIbIO OMPEACICHUS XUMUUECKON aKTUBHOCTH BEILIECTB;

— yCTaHaBIIMBaTh TE€HETHYECKYIO0 CBSA3b MEXKJY KJIacCaMH OPraHWYECKUX BEIIECTB sl OOOCHOBAaHMS MPUHITUIIHMATILHON
BO3MOXHOCTH TOJTYYEHHUsI OPTaHUYECKUX COCTMHEHUM 3aJaHHOTO COCTaBa U CTPOCHUS;

— YCTaHaBJIUBAaTh B3aUMOCBSI3U MEXay (aKTamMu U TEOpHUEH, IPUUMHON U CIEICTBUEM IPHU aHAJIM3€ MPOOJIEMHBIX CUTyallud U
000CHOBAaHMY IPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHUH.



COLAEPXAHUE KYPCA

Ba3zoBblii ypoBensb. 10—11 kiaccnl

ConepkaHue Kypca XapaKTepHU3yeTcCsl EJIOCTHOCThIO M CUCTEMHOCTBIO yU4eOHOTI0 mpeaMeTa, Ha OCBOCHHE
KOTOPOTO OTBEACHO HEOOJBINIOE, )KECTKO JUMHUTHPOBAHHOE yueOHOe Bpems. OToOpanHoe 1151 0a30BOr0 0Oy4deHUsI
XUMHUH COJIEp’)KaHUE TI03BOJISIET WM3ydaTh €ro W B pexuMe 1 miau 2 acoB B Henenro. B mociennem cirydae y
00yYaromuXcsi MOSIBUTCS BO3MOKHOCTD HE MIPOXOIUTH, 2 U3y4aTh, HE 3HAKOMHUTHCS, 4 YCBAaUBATh 3TO COJICP>KaHUE.

CTpyKTypHUpOBaHHE Kypca OpPTraHWYECKOW XUMHUHU OMNPEACNISICTCS HJECH Pa3sBUTHA ydYaluxcs HEnpoOQHUIbHBIX
KJIACCOB Ccpe/icTBaMU yueOHOro npeamMera. C 1esablo yCUJIEHUs Poiad AeAyKIMHU B OOyYeHUN XUMHUH BHa4daje JaroTCs
KpaTKHE TEOPETUYECKHUE CBEJIEHUS O CTPOEHHUH, KJIaCCU(PUKALIMK, HOMEHKJIAType€ OPraHUYECKUX BEIIECTB,
OCOOEHHOCTSX PEAKLIMU C UX YUACTHUEM.

CdopmupoBaHHblE TakuM OO0pa3oM TEOPETHUYECKUE 3HaAHUS 3aTe€M pa3BUBAIOTCS Ha (PAKTOJIOTHMYECKOM
MaTepualie Mpu PacCCMOTPEHUH KJIACCOB OPraHUYECKUX COCAWHEHUM. B CBOIO ouepenib TakOM MOAXOJ MO3BOJISIET U
riy0)Xe HU3y4YuTh CaMM Kjacchl. Tak, OCHOBHBIE IIOJIOKEHHUSI TEOPHUM XHMHUYECKOTO CTPOEHHUS OPraHUYECKHUX
coenquneHuit A. M. BytiepoBa 3akpemnisiioTcs IIpU HU3YyYEHUH YTJIEBOJAOPOJOB (AJIKAaHOB, AJIKEHOB, JIWEHOB,
aJIKWNHOB, AapeHOB) M WX MNOPUPOJHBIX HCTOYHUKOB (IPUPOAHOTO rasza, HEPTH U KAMEHHOTO YIJIs),
KHUCJIOPOACOZEPKAIIMX OPraHUYEeCKUX COCJIMHEHUMN (CnupToB, (Q)eHosa, albIeTHUI0B, KapOOHOBBIX KHCIIOT,
CIIOKHBIX 3(UPOB, )KUPOB U YTIIEBOJOB) U a30TCOACPKAIINX OPraHUYECKUX COCAUHEHUN (aMHUHOB, aMHHOKHCJIOT,
OCIKOB W HYKJIEMHOBBIX KHCJIOT). 3aBepllIaeT KypC OPraHMYEeCKOW XHUMHUHM paszfen «XuMHs W JKA3HbY», TJIe
oOydaromuecs: 3HaKOMSITCSI ¢ TAKUMU Ba)KHBIMH B TPAKTUYECKOM U OHMOJOTMYECKOM OTHOIIICHHU BEIIECTBAMHU U
MaTepHualiaMy, KaK TIaCTMACChl M BOJIOKHA, (pepMEHTHI, BUTAMUHBI, TOPMOHBI U JIEKApCTBA.

OCHOBHBIM KpUTEpUEM OTOOpa (HaKTUYECKOTO MaTepuaia Kypca OpPTaHHYECKOM XHUMHUH SIBISCTCA UACS
pean3anuy MPaKTUKOOPHUEHTUPOBAHHOI'O 3HAYEHHUSI OOBEKTOB OPraHUYECKON XUMHUH (COETUHEHUN U peaKLUi).

HUnpes o Beaymen poiam TEOPETUYECKUX 3HAHUW B IIPOLECCE MNO3HAHWS MHUpA BEIIECTB M pPEakUui crana
OCHOBHOM U JUUISI KOHCTPYUPOBAHUS Kypca obIiieit XxumMmun. Ha oCHOBE €IUHBIX TOHSTHI, 3aKOHOB U TCOPUN XUMUU Y
CTapIIEKJIACCHUKOB (POPMUPYETCS LIETOCTHOE TMPEJICTABICHUE O XMMUYECKON HayKe, 0 XUMUYECKOU KapTUHE MUpA,
KaK COCTaBHOM YaCTHU €IMHOMN €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

B kypce o6uieit xumMuu BHavasie yriyOJIsIFOTCSI M PACHIMPSIFOTCS 3HAHUS, MOJTYyUYEHHbIE O0yUJaroIMMHUCS U3 Kypca



OCHOBHOMU IIKOJIbI, O CTPOCHUH aTOMAa U BEIIECTBA Ha OCHOBE [lepuoanueckoro 3akona u Ilepuoandeckon cucTeMsl
JI. . MenneneeBa, oOIMX CBOWCTBaxX KJIACCOB OPraHUYECKUX M HEOPraHUYECKUX COCIUHEHUM (KUCIIOT,
ocHOBaHUM, amM(pOTEPHBIX COCJIUMHEHHUN) B CBETE€ TEOPUM DIICKTPOJUTHUUYECKOU auccoruamnuu. Jlanee
paccMaTpuBaeTcs KiacCU(PUKAIMS XUMHUUYECKUX PEaKIMii B OPraHUYEeCKOW U HEOPraHMYECKOW XMMHUH. 3aBepiiacT
KypC 3HAaKOMCTBO CTAapUIEKJIIACCHUKOB C MEPCIEKTUBAMU Pa3BUTUI XHUMHUYECKOM HAyKd M XHUMHYECKOTO
IMPOU3BO/JICTBA, C MPOOJIEMaMH OXPaHbl OKPYXKAIOIIEH CPeJibl OT XUMHUYECKOTO 3arpsI3HCHUS U IMMYTSIMH UX PEILICHUSI.

OCHOBBI OPraHUYECKOW XUMHUH

Teopusi cTpoeHUs OPraHUYECKUX COeTUHEHM I

[lossBneHne u pa3BUTHE OPraHUYECKOM XWMHUM Kak Hayku. [Ipeamer opranmyeckol xumuu. MecTto U 3HAUYEHUE
OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

[IpaBuiia 6€30MaCHOCTH MPHU PadOTE C €KUMU, TOPIOYMMHU U TOKCUYHBIMU BellecTBaMu. [IpoBeieHre XUMUYECKUX PEaKIIUii
B crTBOpax. IIpoBeneHnMEe XUMHYECKMX pEaKIMN MpU HarpeBaHUW. KaueCTBEHHBIM W KOJMYECTBEHHBIM AaHAJIU3 BEIIECTB.
Onpenenenue xapakrepa cpenbl. MHaukaTopbl. KauecTBEHHbIE pEAKIIMM Ha HEOPIraHUYECKHUE BEIIECTBA U MOHBI, OT/IEJIbHBIE KIIACCHI
OpraHUYECKUX COCIMHEHU.

Teopusi CTpOEHHS OPraHMYECKUX COECIAMHEHUW. BalleHTHbIE COCTOAHMS aTroMa yriiepoAa. XUMHUYECKOE CTPOCHHE Kak
HOPSIZIOK COEUHEHHS] aTOMOB B MOJIEKYJIE COIJIaCHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUM XUMUUYECKOTO CTPOEHUS
oprannueckux coeauHeHuid A.M. BytnepoBa. YriepoaHblil CKeIeT OpPraHMYeCKOM MOJEKyJbl. KpaTHOCTh XMMHYECKON CBSI3H.
3aBUCUMOCTH CBOMCTB BEIIIECTB OT XUMUUYECKOTO CTpOeHUsI MOJieKyll. 3omepus u nzomepsl. [loHsTHe 0 QyHKIIMOHATBHOM TpyIIE.
[IpuHnmnel KiIaccu(pUKaMU OpraHUYecKuX coeauHeHuil. CucreMartnueckas MEXIyHapoJHasi HOMEHKJIATypa W MPUHIUIIBI
00pa30BaHMs HA3BAHUI OPraHUYECKUX COETHMHEHMI.

YrieBoaopoasl U MX NPHUPOAHBIC HCTOYHUKH

Ankanpl. CTpoeHHME MOJIEKYJbl MeTaHa. l'omMonornueckud psg  ankaHoB. ['omosorn. Homenkmarypa. M3omepus
YTIEPOJHOTO CKejleTa. 3aKOHOMEPHOCTU U3MEHEHUS] (PU3NYECKUX CBOMCTB. XMMUYECKHUE CBOMCTBA (HA MpUMeEpEe METaHa U ATaHa):
peakuuy 3aMelleHus (raJIoreHUPOBAaHUE), NETUAPUPOBAHUS KaK CIIOCOOBI MOJYyYEHUS BAKHEUIIUX COCAMHEHUH B OPraHUYECKOM
cuHTe3e. ['opeHne MeTaHa Kak OJIMH M3 OCHOBHBIX MCTOYHHMKOB TE€IlIa B IPOMBILIUIEHHOCTH U ObiTy. HaxoxzaeHue B mpupoze u
npUMeHeHue akaHoB. [IoHATHE 0 NUKIIOAIKaHAX.

Ankensl. CTpoeHHE MOJIEKYJIBI 3THIIEHA. ['omosornueckuil psan ankeHoB. HoMeHkmarypa. M3omepust yriepoJHOro CKeiaeTa
U TIOJIOKEHUS KpaTHOM CBSA3M B MOJIEKYyJle. XHUMHYECKHE CBOWCTBa (HA MpUMEpEe HTWICHA): PEaKUUH IPUCOEAUHEHUS



(raoreHupoBaHue, THAPUPOBAHNE, TUAPATALUS, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONMy4YeHNs (PYHKIIMOHAIBHBIX MMPOU3BOIHBIX
yTIeBOAOpOAOB, ropeHus. [lomumepusanus >THIEHAa KAaK OCHOBHOE HANpaBlIEHHE €ro ucnoiyib3oBaHus. llomusTminen kak
KPYHMHOTOHHAXHBIM MPOAYKT XUMUYECKOTO TPOU3BOACTBA. [I[puMeHeHue aTueHa.

Ankanuenbl U Kayuyku. [loHdarue 00 ankagueHax Kak YrieBOAOPOJax C ABYyMsl JBOWHBbIMU CBs3siMU. llomumepuzanus
muBuHWIa (Oyramuena-1,3) kak cnoco0 TMOJYyYEHUS] CHHTETHMYECKOro Kaydyka. HaTypaibHbBII M CHHTETHMUECKUN KaydyKH.
Bynkanuzanus kaydyka. Pe3una. [IpuMeHeHne KayuyKka U pe3UHBI.

Ankunbl. CTpOo€HHME MOJIEKYJIbl aneTuiieHa. ['omonmorndeckuid psg ankuHoB. Homenknatypa. M3omepust yriepoaHoro
CKeJieTa UM TOJIOKEHUSI KPaTHOW CBsI3W B MoJieKyJie. XMMHUYECKUE CBOMCTBA (HAa MpUMEpE aleTUIeHa): Peaklud MPUCOEIUHEHUS
(ranoreHupoBaHHe, TUAPUPOBAHNE, THAPATALMS, THIPOTAIOT€HUPOBAHNE) KaK CIIOCOO MOJIyYEeHHUS MOJIUMEPOB U IPYTUX MOJE3HBIX
npoayKkToB. ['opeHre aneTwieHa Kak MCTOYHUK BBICOKOTEMIEPATYPHOrO IIAMEHU IS CBapKH M pe3KU MeTauioB. [IpuMeHeHue
aueTUIICHA.

Apenbl. beH30om Kak MpeACTaBUTENb APOMATHYECKUX YIJIEBOIOPOAOB. CTpoe€HHE MOJEKYJbl O€H3051a. XHWMHUYECKHUE
CBOMCTBA: pEAKUMU 3aMELICHUs (TraJOoreHUpOBaHUE) KaK CHOCO0 TMOJy4YeHUsT XHMHUYECKMX CpPEICTB 3alllUThl PAcTEHUH,
npucoeIuHeHus: (TUAPUPOBAHHUE) KaK JIO0Ka3aTeNbCTBO HEMPEAETbHOr0 xapakTepa Oenzona. Peakius ropenus. [Ipumenenue
OeH3oua.

XuMmus v 3HepretTuka. [IpupoaHble HCTOUHUKY YTAeBOAOPOA0B. [IpupoaHblii M TOMYTHBIN HEPTAHOM Ira3bl, KX COCTaB U
ucnonb3oBanue. CocraB HedTu U ee nepepadoTka. Hedrenpoayktel. OkTanoBoe unciio 6eH3nHa. OxpaHa OKpy>KarIiei cpeabl npu
HedTenepepaboTKe U TPAHCHOPTUPOBKE HEDTEMPOIYKTOB. AJIBTEPHATUBHBIE HCTOYHUKU YHEPTHUU.

Kucnopoaconepxamme coequHeHHs] W MX HaXO0K/IeHUe B JKMBOM nmpupojae

Crnuptel. Knaccudukanusi, HOMEHKJIATypa, M30MEpHUs CHUPTOB. MeETaHOA M ATaHOJ KakK MPeACTaBUTENN IpPenelbHbIX
OJIHOATOMHBIX CIHUPTOB. XHMMHUYECKHE CBOMCTBA (Ha MPUMEpPE METAHOJIa M ATaHOJIA): B3aUMOJICHCTBHME C HATPHEM KakK CIOC00
YCTaHOBJICHUSI HAJIMYUS TUAPOKCOTPYIIIIBI, PEAaKIIUs C TAJION€HOBOIOPOJaMH KaK CIIOCOO MOTyYEHUs! pacTBOpUTENEH, AeTupaTaius
KakK croco0 mojyudeHus dTuieHa. Peakiys ropeHus: cupThl Kak TOTUMBO. [Ipumenenue metanosa u staHosia. OU3NONIOTHYECKOe
JCICTBME METAaHOJAa W JTAaHOJIa HAa OpPraHU3M YEJIOBEKA. OTWICHIJIMKONb W IJIMIEPUH KaK INPEICTABUTENN IPEAEIIbHBIX
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHas! peakiys Ha MHOTOATOMHBIE CIIMPTHI M €€ MPUMEHEHHE JUIsl pacllO3HAaBAHMS [IMLEPUHA B
COCTaBE KOCMETHUYECKUX CpelCTB. [IpakTnueckoe npuMeHEHUE STUIICHIVIMKOJIA U INIMIEPUHA.

®enon. Crtpoenue Mojekynbl (eHona. B3zanMmHOe BiIusHHE aTOMOB B MoJieKyJe (eHona. XHMHYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C HATPUEM, THIPOKCUIOM HaTpus, OpoMoM. [Ipumenenue gpenona.

Anpnerunpl. Metanans (dopmanpierua) W dTaHaub (aleTaldbAerua) Kak MNPEICTaBUTEIN MpPEACIbHBIX allbJIETUIOB.



KauecTBeHHBIC peakiuy Ha KapOOHWIBHYIO TPYIy (peakius «cepeOpsHOro 3epKaia», B3aumoieicTeue ¢ ruapokcuaom meau (11)
U UX MPUMEHEHHE Uil OOHApY>KEHUS TMPEAETbHBIX AIbJETHJIOB B MPOMBIIIICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH albIETHUIIOB.
[Ipumenenue hopmanbaeruia v alieTaibIeruaa.

KapOoHOBbIE KHCIOTBI. YKCyCHas KHUCIOTa KaK HPEICTaBUTENb MPEICNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHOM KUCIOTHI): PEAKIMK C METAJlJIaMU, OCHOBHBIMH OKCHUJAMHU, OCHOBAHUSIMU U COJISIMU
KaK MOATBEPHKACHHUE CXOJCTBA C HEOPraHMYECKUMHU KUCIOTaMU. Peakuyst arepudukanuy Kak crocod MoayyeHHs! CI0KHBIX 3(UPOB.
IIpumenenne ykcycHol kucioTsl. [IpeacraBienne o BbICIINX KapOOHOBBIX KHCIOTAX.

Cnoxuble 3¢upsl U KXupbl, MblIa. CloKHbIE 3(PUPBl KaK MPOAYKTHI B3aUMOJICHCTBUS KapOOHOBBIX KHCIIOT CO CIMPTaMH.
[Ipumenenre ClOXKHBIX 3(UPOB B MUIMICBON M MaphIOMEPHONW MPOMBIIUICHHOCTH. JKUPBI KaK CI0XHBIC A(UPHI TIUICPUHA U
BBICIINX KapOOHOBBIX KUCJIOT. PacTUTENbHBIE U )KUBOTHBIE KHUPBI, UX COCTAaB. Pacno3HaBaHue pacTUTENbHBIX KUPOB Ha OCHOBAHUU
UX HempeaenpbHoro xapakrepa. [Ipumenenue xupoB. ['Maponu3 wiM OMbUIEHHE KUPOB KaK CIOCOO MPOMBIIUIEHHOTO MOJIy4YEeHHUS
coJiel BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIA.

VYrnesoael. Knaccudukanusa yrineBogoB. HaxoxeHue yrineBoAoB B mpupoje. I'oko3a kak aimpaerugocnupr. bpoxxenue
rioko3bl. Caxaposa. I'maponms caxapo3bl. Kpaxman v memitono3a Kak OHOJOrMYECKHME NOJMMEpbl. XHMHYECKHE CBOMCTBA
KpaxmaJia ¥ UeJUII0JI03bl (TUAPOJIN3, KaYeCTBEHHAs peakus ¢ 0JI0M Ha KpaxMaJj U ee MpUMEHEHHE JJi1 OOHApY>KEeHUs Kpaxmalia B
npoaykrax nutanus). llpumenenne u Ouonoruyeckas poJib yrieBojoB. lloHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IMpUMEpE
aleTaTHOrO BOJIOKHA.

A30Tc0)1ep>lca11me OpPraHUY€CKHE COCANMHECHUA U MX HAXOKACHHUEC B JKUBOU nmpupoae

AMuH bBl. MeTulamMuH KakK TIPEACTaBUTENh alu(aTHYECKUX aMHUHOB W aHWIMH — KaKk apoOMaTHYeCKUX.
OCHOBHOCTb aMHUHOB B CpaBHEHHH C OCHOBHBIMHU CBOMCTBaAaMH amMMHaka. AHWJIMH M €ro CBOWCTBA (B3aUMOJCUCTBHUE C
COJISTHOW KHCJIOTOM W OpOMHOM BOAOM). B3anmmMHOE BiIHMsSHHME aTOMOB B MOJIEKYyJaX OPraHMYECKHUX COCIUMHCHHN Ha
npuMepe anuinHa. Ilonydenne anununa no peakuuu H. H. 3ununa. [lpuMeHenue aHuinHa.

AMUOKHUCIOTHI. | TMIIMH ¥ aJJaHUH KakK MPEJICTABUTEIN MPUPOAHBIX aMUHOKHUCIOT. CBOMCTBA aMHUHOKHUCIOT KaK
aM@OTEPHBIX OPraHUYECKUX COCAUHECHUN (B3aMMOJICUCTBHE C IIeJIoUaMU U KuciaoTaMu). OCOOEHHOCTH JUCCOIIMAITAN
AaMHUHOKHCJIOT B BOJHBIX pacTBOpax. bunossipubie nonHbl. [lentuaHas cBsa3b. buonormyeckoe 3HadyeHUE O-aMUHOKHUCIIOT.
O6nactu npuMeHeHHus aMUHOKUCIIOT.OOpa3oBaHUEe MOJUMENTUI0B. AMHUHOKAIPOHOBAsI KUCJIOTa KakK IPEACTaBUTEIb
CUHTETHYECKUX aMHUHOKHUCIOT. [IoHsATHE O CHHTETHYECKHMX BOJIOKHAX HA IPUMEpPE KanpoHa. AMHUHOKHCIOTHI B
npupoe, ux buosorudeckas pojib. HezameHnuMbie aMUHOKHUCIIOTHI.

benku. benkm kak nomunentunbl. benku kak npupoansle Ouomomumepbl. CTpPyKTypa OEIKOBBIX MOJEKYI.



CaoticTBa 0enkoB (TOpeHUE, TUAPOJIN3, [IBETHBIC PEAKINM). XUMHUYECKUE CBOMCTBA OCTKOB: THUAPOIN3, JICHATYpPAIHS.
O6nHapyxeHue OeIKOB TMPU IMOMOIIM KadyeCTBEHHBIX (IBETHBIX) peaknmid. [IpeBpamieHuss OETKOB MNHUIM B OpTaHU3ME.
buonorunueckas posjb OEIKOB.

HyxneunoBbie knucinoTbl. HyKII€eMHOBBIE KMCHOTHI Kak NOJUMHYKJIeOoTUAbl. CTpoeHne Hykieortuaa. PHK u JIHK B
cpaBHeHUU. X pojib B XpaHEHUU U Mepenade HacjiaeAcTBeHHOM uH@opmairuu. [loHsTHE O TéHHON HHXKEHEpUU U
OHMOTEXHOJIOTHH.

Unentudukaus opraHuyeckux coequHeHud. ['eHeTMdeckas CBSI3b MEXAY KiaccaMd OPTraHMYeCKHX COEIUHEHUH.
[TonsTe 0 TeHETUYECKOM CBSI3M U T€HETUUECKUX psijiaX. TUIbl XUMUYECKUX PEAKIIMI B OPraHMYE€CKON XUMUU

XHUMUSA | KU3HL

[InactMmaccel 1 BojloKHa. [Tonumepusanuust ¥ NOJIUKOHAEHCAIUS KaK CIIOCOOBI MOJIyYEHUsSI CUHTETUYECKUX
BBICOKOMOJIEKYJISIDHBIX ~ coeauHeHUU. llomydyeHue  HMCKYCCTBEHHBIX  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHUM
XUMHUYECKOW MoaudUKalMed TPUPOAHBIX NoJuMepoB. CTpoeHHE ITIOJIMMEPOB: JUHEHWHOE, MPOCTPAHCTBEHHOE,
ceTyarToe.

ITonsatue o miactmaccax. TepMmoIUlaCTUUHBIE U TEPMOPEAKTUBHBIE HOJUMEpPBI. OTIEJIbHBIE IPEICTABUTEIN
CUHTETUYECKHUX M HCKYCCTBEHHBIX TOJIUMEPOB: (eHomodopMabIeTUAHbIE CMOJbI, MOJIUBUHUIXIIOPUA, TEe(IIOH,
LIEJUTYJIOU .

[TonsitTne 0 XMMHUYECKUX BOJOKHax. HaTypanabHbIe, CHHTETHUYECKHE U HCKYCCTBEHHbIE BOJIOKHA. Kitaccuduxamus u
OTJICJIbHBIE TIPEACTABUTEIM XUMHUYECKHX BOJIOKOH: aleTaTHOE (TpUAalEeTaTHBIA IIEJIK) M BUCKO3HOE, BUHUIXJIOPHUIHOE
(XJIOpUH), MOJUHUTPUIIBHOE (HUTPOH), MOIMAMHUIHOE (KalpoH, HAWJIOH), moauddupHoe (1aBcaH). XUMHUS B CTPOUTEILCTBE.
Lement. beron. [Ton0op onTUMaNbHBIX CTPOUTEIBHBIX MATEPHAIIOB B MPAKTHYECKOU JEATEIBHOCTH YEIOBEKA.

depmentsl. DepMEHTHI Kak OMOJIOTHYECKHUE KaTaanu3aTopkl 6enkoBoit mpupoasl. [lorastue o pH cpensr.
OCcoOOEHHOCTH CTPOEHUSI U CBOMCTB (CEIEKTUBHOCTh U 3(P(PEKTUBHOCTH, 3aBUCUMOCTb AE€HUCTBUS OT Temieparypsl u pH
cpensl pacTBopa) GepMEHTOB MO CPABHEHUIO C

HEOpraHMYECKMMHU KaTaiu3aTropaMu. Poiab pepMEHTOB B )KHU3HEAEITEIbHOCTH )KUBBIX OPraHU3MOB U
MPOU3BOACTBE. XUMHUsI B TOBCEIHEBHOM KM3HU. Motoiire u yucTtsimue cpeactsa. CpeactBa 60pbObl ¢ OBITOBEIMU HACEKOMBIMMU:
penesieHThl, MHCEKTUIU bl CpeacTBa TMYHON TUTHeHbl M KocMeTuku. [IpaBuia 6e3omacHoi paboThl C €IKUMU, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU ObITOBOW XUMUHU.

Xumus u 310poBbe. ParmonansHoe nurtanue. Ilumespie qo6aBku. OCHOBBI nuIeBoM xuMuu. Butamuusbl. [loHstue o
BUTaMUHax. Buasl ButamuuHo HegoctatouHocTu. Kimaccudukanus BuramuHoB. Butamun C kak mpecTaBUTENb



BOJIOPACTBOPUMBIX BUTAMUHOB ¥ BUTAMUH A Kak IIPEJICTABUTEIIb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I'opmonsl. [loHsATHE O ropMOHaxX Kak OMOJIOTMYECKM AKTHBHBIX BEIIECTBAaX, BBINOJHSAIOMIUX SHIOKPUHHYIO
PEryJISILIMIO KU3HEJAEATEIIbHOCTU OpraHu3MoB. BajkHeiilne cBOWCTBa TOPMOHOB: BBICOKasi (PU3MOJOTHYECKast
aKTUBHOCTb, JUCTAHIIMOHHOE JIEMCTBUE, OBICTpOE pa3pyllieHue B TKaHsIX. OTAeJIbHbIE NPEACTaBUTEIN TOPMOHOB:
MHCYJIUH U ajpeHanuH. [Ipodunaktuka caxapHoro nuadera. [loHsiTHe O CTEPOUIHBIX FOPMOHAX Ha MPUMEPE IMOJOBBIX
TOPMOHOB.

JlekapcTtBa. JIekapcTBEeHHAs XUMUSI: OT ITPOXUMHUM U (hapMakoTepanuu 10 xumuorepanuu. [IpodiieMsl, CBS3aHHbBIE C
IPUMEHEHUEM JICKAPCTBEHHBIX MpenaparoB. AHTUOMOTUKU U AUCOAKTEpUO3. BpeaHble MPUBBIUKY U (PAKTOPHI, pa3pyLIAOIINe
3nopoBbe. Hapkoruueckue BeniectBa. Hapkomanusi, 6opbp0a ¢ Hell 1 nmpodUuIaKkTUKa.

XUMHSI B CENTbCKOE X0351UCTBO. MUHEpalIbHBIE M OpraHndeckue yaoopenus. CpeacTBa 3amuThl paCTeHU.

Xumus 1 3koJorusi. XUMHUYECKOE 3arpsA3HEHHUE OKPYXKarollel cpesbl U ero nociaeAactsus. OxpaHa rujipochepsl, HOUBHI,
atMocdepsl, (GI0pbl U (payHbI OT XUMUYECKOTO 3arpsi3HeHHs. OcOOEHHOCTH MPOPECCUU IKOJIOTa.

MopenupoBaHue XUMHUYECKUX MPOLIECCOB U SABJICHHUM, XUMUYECKUN aHAJIU3 U CUHTE3 KaK METOAbl HAYYHOI'O
no3Hanus. Hayunsie Mmetoas! mo3Hanus B XxuMuu. Mcrounnku xumudeckoi napopmanuu. [lonck nudopmannu no Ha3BaHUsIM,
uAeHTUPUKaTOpam, CTpyKTypHbIM (hopmysiaM. Pemmienue 3aga4d 1o opranuye ck ol Xumu U. Pelienue 3aga4 Ha BBIBOJI
(bopMyJibl OPraHMYECKUX BEIIECTB I10 MPOAYKTaM CrOPAHUS U MAaCCOBBIM JOJISIM 3JIEMEHTOB.

Jlemoncrpamun. IlnaBneHue, oOyrjiMBaHME U TOPEHUE OPTaHUYECKUX BEIIECTB. Moaenan MOJeKy
MPEJICTABUTEIEN PA3JIMUYHBIX KJIACCOB OPraHUYECKUX coeauHeHuu. ['opeHme wmeraHa, HSTUIICHaA, aleTUJICHA.
OTHolleHHMEe MeTaHa, JTWJICHA, alleTHJIeHa W OEH30Jla K pacTBOpaM IepMaHraHarta Kajaus W OpoMHOH Boje.
[Tony4yenue 3TuiIeHa peaKueun AeruapaTaliiy dTaHoJa, alleTUIeHa — THAPOJIM30M KapOouaa Kaibus. PaznoxeHnune
KayJyKa IIpu HarpeBaHWH, UCHBITAHUE ITPOIYKTOB PAa3JI0KEHHUS HAa HenpeaeabHOCTh. Komuteknus oOpa3noB HePpTH U
HEePTESIPOAYKTOB, KAaMEHHOTO YIJS M NPOAYKTOB KOKCOXHMMHUYECKOTrOo Npou3BoicTBa. OKHCIEHHE CHOUpPTa B
anpaerua. KauecTBeHHbIE peakllMd HAa MHOTOATOMHBIE CIUPTHI. PacTBOpuMOCThH (PpeHosa B BOAE OpU OOBIYHOM
TeMmneparype u npu HarpeBanuu. KauectBennbie peakiiuu Ha peHosn. Peakius «cepeOpsiHOro 3epKaia» aabIeruioB
Y TJ0KO3bl. OKHUCJIEHUE ajbJAETHUI0B M TJIIOKO3bl B KHCJIOTY € momouibio ruapokcuaa meau (l1). KauectBennas
peakuusi Ha kpaxmain. Kosekmnus »¢upHbix macesn. KoJuieknus miactMace UM u3aeauil u3 Hux. Kosuieknus
UCKYCCTBEHHBIX BOJIOKOH M U3JIE€JIUU U3 HUX. B3anMoJeicTBUE aMMHaKa U aHWJIMHA C COJSIHOM KMCIJIOTOM. Peakuus
aHWJIMHA C OpoMHOUM BOJION. JlokazaTenbCTBO HaIWUUs (PYHKIIMOHAIBHBIX TPYIN B pacTBOpax aMHUHOKHCIIOT.
PactBopenune u ocaxaenue OeikoB. LlBeTHble peakiuu OenkoB. ['opeHHe NTUYBETO Tepa W MIEPCTIHOW HUTH.
Mogens moaekynsl JIHK. Ilepexoapl: 3TaHOI — 3THJICH — 3THJICHIJIUKOJb — 3THICHIUKOIAT Meau (11); staHoN
— nTaHaJb — 3TaHOBas KuciaoTa. Kojiekims miactMacc, CHHTETHYECKUX BOJIOKOH U M3JIeaui u3 HUX. Pa3noxxenue



MEepoKcHuia BOAOpOJia KaTajiazoil celporo msica u ceiporo kaprodens. Komnexkuus CMC, conepkaliux >H3UMBIL.
Hcnbeitanue cpensl pacteopa CMC mHaukaropHoit Oymaroi. Komnekuuss BUTaMUHHBIX npemnapartoB. McnbelTanue
cpenbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAWKATOPHOM Oymaroi. McrnipiTaHre anTeuHoro npenapara HHCYJIMHA Ha
OeJIoK.

JlaOopaTopHbIe ONBITHI. M3roroBieHue mMoAeneil MOJIEKYJ OPraHUYECKHX coeauHeHui. O3HaKOMIJIEHHE C
KOJUIEKIIMEeH o0O0pa3noB He(dTH, KaMEHHOrOo yIiisi M TPOAYKTOB HX mnepepadoTku. OOHapy>KEeHHE B KEPOCHUHE
HEIpEeJEIbHBIX coeauHeHu. O3HaKOMJIEHHE C KOJUICKI[MEH KaydyKOB M oOpa3lamMyd H3JIeJIUil U3 PE3UHBI.
PactBopenue riuuepuHa B Bojae W B3aumojeuctBue ¢ ruapokcusioM menu (ll). CoiicTBa yKCyCHOW KHCIOTHI,
o0IImMe co CBOMCTBAMM MMHEPAIBHBIX KHCIOT. JlOKa3aTeabCTBO HENPEAESIbHOTO XapakTepa MXHUIKOro >Kupa.
BzaumoneiictBue rimroko3bl B caxapos3bl ¢ runpokcumoMm menu (1), KadectBennass peakmus Ha Kpaxmal.
O3HakOMJICHHE C KOJUIEKIIMEH IJIaCTMAacC M U3Jeluil n3 HuX. O3HAaKOMIICHHME C KOJUIEKIIMEH HCKYCCTBEHHBIX
BOJIOKOH W W3AeMi u3 HuX. PacTtBopenme OenkoB B Boae. OOHapykeHHe OEIKOB B MoJioke. O3HAKOMIJICHHUE C
KOJIJIEKIIUEH CHUHTETUYECKHUX BOJIOKOH W u3Aenauid u3 HuX. O3HakomiieHne ¢ kosuiekuuern CMC, coaepkamumx
sH3uMbl. McnibiTanue cpeapl pactBopa CMC unaukaTopHoit 6ymaroi. O3HaKOMJIEHUE C KOJJIEKIME BUTAMUHOB.
HcnelTanue cpenpl pacTBOpa aCKOPOMHOBOW KMCIOTHI MHAMKATOPHOM OyMaroi.

IpakTuueckass padora Ne 1. Pemenwe dKCHEepUMEHTANBHBIX 3aJa4 Ha HIACHTU(MUKAIHNIO OPraHuYEeCKUX
COEIMTHEHUM.

IIpakTnueckas padora Ne 2. Pacrio3HaBaHu€ MJIaCTMAaCC U BOJIOKOH.

TeopeTnueckne 0CHOBLI XUMHUH

Iepuoauyeckuii 3aK0OH U CTPOCHHE ATOMA

[lepnognueckass cucrema xumudeckux sneMeHToB JI.JMI. MenneneeBa. IIpuunHBI M 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB JJIEMEHTOB W HMX COCIWHEHMH MO TepuojaM U Tpynmnam. llepBble MONBITKH KiacCU(PUKAINUA XUMUYESCKUX
AJIEMEHTOB. BaxkHeline NoHATUS XUMUU: aTOM, OTHOCUTENIbHAsA aTOMHAsl U MOJIEKyJisipHasi Mmaccbl. OTkpbiTHE [].
. MenneneeBoim Ilepunoanueckoro 3akoHa. ®duszmueckuit cmbicia Ilepuogumueckoro 3akona J[.M. Menneneena.
ITepuonuueckuii 3akoH B popmynuponke . 1. Mennaeneena.

ITepuonnueckass cucrtema JI. M. Menneneena. llepuomuueckas cucrema JI. M. MenneneeBa Kkak
rpaduueckoe oroopaxenue [lepuoanueckoro 3akoHa. Paznuunbie BapuaHThl [lepuoanueckoit cuctemsl. Ilepruoabl
u rpynisl. 3Hauenue llepuoanyeckoro 3akoHa u [lepuoandeckoi CUCTEMBI.

Crtpoenue artoma. ATomMm — cnoxHas yactuua. CoBpeMeHHas MOJENb CTPOEHHs aroma. OJIEKTPOHHAs



KoH(urypamus atomMa. OCHOBHOE U BO30Y)KIEHHBIE COCTOSHHUS aTOMOB. OTKPBITHE AJIEMEHTApPHBIX YacCTUIl U CTPOCHUS
aroma. Anapo aroma: npoToHbl U HEUTpOHBI. M30TOnbl. M30TONBI BOAOpOAA. DIEKTPOHBI. DJIEKTPOHHAsT 000JIOUKA.
DHepreTudeckuii ypoBeHb. OpOutanu: S- u p-. d-OpOutanu. PacnpeneneHue 3JIEKTPOHOB IO dHEPTeTUUYECKUM
YPOBHSIM U OpOUTAIAM. DJIEKTPOHHbIE KOH(UTYypallMM aTOMOB XMMHUYECKHX AJIEMEHTOB. BajleHTHbIE BO3MOXKXHOCTH
aTOMOB XUMHUYECKHUX DJIEMEHTOB.

Ilepuonuueckuii 3akoH U cTpoeHue aromMa. CoOBpEeMEHHOE MOHATHE XHUMHYECKOIO »JJIEMEHTA.
CoBpemennas ¢dopmynupoBka llepuoanueckoro 3akona. [IpuumHa NEepPUOJMYHOCTH B M3MEHEHHUU CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB. OCOOEHHOCTH 3aII0JIHEHUS] SHEPIETUUYECKUX YPOBHEN B AJIEKTPOHHBIX 000JIOYKaX aTOMOB
IEPEXOHBIX IJIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA JIEMEHTOB: S- U p-aneMeHThl; d- u f-anmementsr. Knaccudukanus
XHUMHUYECKHX 3JIEMEHTOB (S-, P-, d-2meMeHTh1). OCOOSHHOCTH CTPOCHHS YHEPTeTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

Crtpoenue BemecTBa

KoBanenTtHass xumuueckass cBsi3b. [loHsiTue o0 KoOBajeHTHOM cBs3u. OO1Ias dJEKTpOHHAs Tapa.
KpaTHOCTH KOBaJIECHTHOM CBSI3U. DJNEKTPOHHAA NPHUPOJA XUMHUUYECKON CBSI3U. DIEKTPOOTPULIATENBHOCTh. [lepekpbriBaHue
dJIEK- TPOHHBIX OpOUTaNIeH, TU- U curMa-cBsa3u. KoBaneHTHas nmojasipHas U KOBaJICHTHAas HEMOJISIpHAsT XUMHUYECKHE
cBsi3u. OOMEHHBIH ©W JOHOPHO-AaKIENTOPHBI MEXaHW3Mbl OOpa30BaHUS KOBAJCHTHOW CBsi3U. BemiecTtBa
MOJIEKYJIIPHOT'O M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IMOCTOSHCTBA COCTaBa MJisl BELIECTB MOJIEKYJISIPHOIO
CTPOCHMUSL.

HNonnas xumnueckas cBs3b. Katnonsl u aHuoHBI. MloHHasA cBA3b U ee cBolcTBa. MlOHHAsA CBA3b Kak KpanlHUM
cllydail KOBAJIECHTHOW NOJISIPHOU CBsA3U. DopmynbHast equHua BemectBa. OTHOCUTEIBHOCTh JIEJIEHUS XUMUYECKUX
CBSI3€M HA THUIIBI.

Metauinueckas xuMmudeckas cBsizb. OO1Me (Gu3nUecKkrue CBOMCTBA METAJIOB. 3aBUCUMOCTh 3JIEKTPOIPOBOJHOCTH
METAIOB OT TemnepaTrypsl. CruiaBel. YepHbI€ ¥ [IBETHBIE CIJIABBHIL.

ArperaTtHble COCTOSIHUSI BeliecTBa. ['a3pl. 3aKOH ABOraJipo Jjs razoB. MoJisipHbli 00beM Ta3000pa3HbIX
BemiecTB (pH H. y.). XKuakocTu.

Bonopoanas xumwuueckass CBsi3b. BojopojHass CBsI3b KaK OCOObIM ciaydyail MEXMOJEKYISIPHOTO
B3auMoJielicTBUsl. MexaHu3sm ee oOpa3oBaHMs W BIIMSIHHME Ha CBOMCTBa BeEIIECTB (Ha MpPUMEPE BOJbI).
Hcnonbs3oBanue BOAbI B OBITY U HA TPOU3BOJICTBE. BHYyTpuMOIIeKyJisipHast BOJIOPOIHAS CBSI3b U €€ OMO0JIoruuecKas polib.

Tunel kpucTanauueckux p emeTok. Kpucranmmaeckue u amopdubie BemecTBa. THUIIBI KpUCTATITMYECKUX
pelIeToK (aToMHas, MOJICKYJIIpHAsi, MOHHASI, METAJUTMYECKast). 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTBA OT THIA



KpUCTaJUTMYECKON pemeTku. [[puanHbl MHOTOOOpa3us BEIIeCTB.

YucTteie BenieTrcBa U cMecu. CMeCcH U XMMHUYECKHUE COSJIMHEHUs. | OMOreHHbIe U TeTeporeHHble cMecu. MaccoBast
1 oObEeMHast JOJIM KOMIIOHEHTOB B cMecH. MaccoBasi J0Jisl TipuMeceil. Pelienue 3aj1ad Ha MacCOBYIO JIOJIFO0 IPUMECEH.
Knaccudukanms BemecTB mo CTENEHU UX YUCTOTHI.
Jucniepcubie cuctemsl. [lonsatue nucniepcHoit cuctemsl. JlucnepcHas as3a u gucrnepcuoHHast cpena.
Knaccudukanus nucnepcubix cucrtem. [lonsitue o komonnax (3054, Tenn). 3HaueHne JUCTIEPCHBIX CHCTEM B TIPUPOJIE U
YKA3HU 4YEJIOBEKA.

DJIEKTPOJIUTHYCCKAS TNUCCOUALNS

PactBopbl. McTuHHBIE pacTBOpbl. PacTBOpBl Kak TOMOT€HHBIE CHCTEMBI, COCTOSIIIUE W3 YaCTHUI] PacCTBOPUTEIS,
pacTBOPEHHOI'0 BeEIIeCTBA MU NPOAYKTOB HUX B3auMojelcTBus. PacTBopeHne kak (PU3MKO-XMMHYECKUH MpoILecc.
MaccoBas 10J1s1 paCTBOPEHHOTO BelllecTBa. THUIbl pacTBOPOB. pH pacTBopa Kak MoKa3aTesb KUCIOTHOCTH cpelbl. MomsipHas
KOHIICHTPALMS BelecTBa. MuHepaabHbIE BOBI.

Teopust AJIEKTPOIUTHUYECKON NUCCOLUMALUU. DJIEKTPOJUTBI U HERJIEKTPOIUTHL. CTENEeHb AJIEKTPOJIUTHYECKOUN
nucconuanuu. CuibHble W cla0ble  3JIEKTpOaWThl. Peakumm B pacTBopax — 3JEKTPOJUTOB. Y paBHEHUS
3IEKTPOJIUTHYECKOU Aucconranun. Mexanunsm aucconuanuu. CtyneHuaras aucconuanns. BogopoaHbeiil moka3arensb.

Kucinorsl B cBeTe TEOpUM DIIEKTPOIUTHUYECKON nuccoruanuu. OOmme CcBONWCTBA HEOPraHUYECKUX U
OPraHUYECKUX KHUCIIOT. YCIIOBUS TEUYECHHUSI PEaKUMU MEXKAY JIEKTpoJuTaMu A0 KoHHa. Cnenuduyueckue cBOWCTBA
a30THOM, KOHIIEHTPUPOBAHHOM CEpPHOU U MYpPaBbUHOU KUCIIOT.

OcHoBaHUsI B CBETE TEOPUH IJIEKTPOJIUTHUECKON JTUCCOLIMALINU, UX KJIacCUudUKaLMs U 001re CBOUCTBA. AMUHBI
KaK OpraHndeckre ocHoBaHus. CpaBHEHUE CBOMCTB aMMHaKa, METHJIAMUHA U aHUJIMHA.

Comnu B CBETE TEOPUH IIEKTPOJIUTHUECKON TUCCOIUAIINM, UX KiIaccudukaius u ooiime ceoiictBa. Cojin KUCbIe
n ocHOBHbIe. ConM OpraHMYecKuX KHCIOT. Mpuia. DJIEKTPOXMMHUYECKUH psiJ HAINPSHKCHUH METAUIOB U €ro
HCIIOJIb30BAHUE JJIsI XapAKTEPUCTUKU BOCCTAHOBUTEIIBHBIX CBOMCTB METAJIJIOB.

I'maponus. Cnyuan rugponusa coiieil. Peakuust cpenpsl (pH) B pacTBopax TUIpOJIHU3YIOMIUMXCS COJieH. 3HAYEHUE
TUAPOJIM3a B OMOJOTMYECKUX OOMEHHBIX MPOLECcCcaX.

XumMunyeckue peakiuuu
Knaccudukanus xumuaeckux peakiuii. Peaknium, nnymmue 6e3 n3sMeHeHus: coctaBa BemiecTB. Kinaccudukamus mo
YHUCJIy U COCTaBy PEAarupyrolIMX BEUIECTB U MPOAYKTOB peakUnu. Peaknuu pasiioxKeHus, COCAUHEHUs, 3aMEUICHUS U



oOMeHa B HEOpPraHMYECKON XUMHH. Peakiinu nprucoeAMHeHNs, OTIIEIUICHUS, 3aMEIIEeHUs U U30MEPHU3AIH B OPTraHUYECKOM
XAMUHU. Peakiuy nonmMepusalnnu Kak YaCTHBIN CIIy4Yal peaKUui IMIPUCOETAUHEHHUS.

TerutoBo 3(pHEKT XMMHUYECKUX peaKUUi. DK30- U SHAOTEPMHUUYECKHUE peaKuu. TepMOXUMHUYECKUE YPABHEHMUS.
Pacuer konmyecTBa TEMIIOTHI IO TEPMOXUMHUYECKUM YPABHEHUSIM.

CKOpOCTh peakliiM, €€ 3aBUCUMOCTh OT pa3IUu4HBbIX (PAKTOPOB: MPHUPOIbl PEArUPYIOIMIMX BEIIECTB, KOHIEHTPAIUU
pearupyromux BeuecTB, TEMIIEPATyphl, IUIOLIAM PEAKIIMOHHON IOBEPXHOCTH, HAIMYMS KaTan3aTopa. 3aKOH JIEHCTBYIOLINX
Macc. Pemenue 3a1a4 Ha XUMAYECKYIO KHHETUKY .

Karam. Karanuzaropel. Karanni. ['OMOreHHBIM M TreTEpOreHHbIN Karaiui3. Poip Katain3atopoB B NPUPOJE H
IPOMBIIIVIEHHOM TMPOU3BOJCTBE. [IpuMepbl KaTaJMTUYECKUX IMPOLIECCOB B MNPOMBIINIIEHHOCTH, TEXHUKE, OBITY.
DEepMEHTHI U UX OTJIUYHUS OT HEOPTraHUYECKUX KaTain3aTopoB. [IpuMeHenre katanmu3aTopoB U (hepMEHTOB.

XHMMHUYECKOE PABHOBECHME M €ro CMEIICHHE I0J] JCUCTBUEM pa3IMYHbIX (AKTOPOB (KOHIEHTpALMS pPEareHTOB WIIU
IPOJIYKTOB pEaKIMH, JaBJICHUE, TEMIlepaTypa) Uil CO3/IaHUs ONTHUMAJIbHBIX YCJIOBUM MPOTEKAHUS XMMUYECKHX MPOIECCOB.
OOpatumble U HEOOpaTUMbIE pEAKIMU. XHMHUYECKOE PABHOBECHE U CHOCOOBI €ro CMEIICHUs Ha MpUMEpe MOIydeHUs
aMmmuaka. CMHTE3 aMMHuaka B MPOMbINUIEHHOCTU. [IoHsATHE 00 ONTUMAaIbHBIX YCIOBUSX MPOBEIACHUS TEXHOJIOTHUYECKOTO
npoiecca.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHU B IPUPOAE, IPOU3BOACTBEHHBIX MTPOLIECCAX U )KUZHENEITENBHOCTH
opranu3MoB. OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA IPOCTHIX BEILIECTB — METAJJIOB TJIABHBIX U MOOOYHBIX MOATPYIN (MEb,
’KEJIe30) U HEMETAJUIOB: BOJIOPOJIa, KUCIOPO/a, TAIO€HOB, Cephl, a30Ta, hocdopa, yraepoaa, KpeMHUS.

OOme CcBOMCTBA META/UIOB. XHMMHWYECKHE CBOHMCTBA META/UIOB KaK BOCCTaHOBHUTENeH. Bs3aumojericTBue
METAJUIOB C HEMETAJUIaMH, BOAOU, KUCJIOTAMU U PACTBOPAaMHU coJier. MertanorepMust.

Koppo3ust MeTamioB Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Mpoiiecc. Buasl koppo3nn.CnocoOsl 3aUThHl METATIIIOB
OT KOPPO3UH.

OOmme CBOMCTB a HeMeTa/ioB. XHMMHUYECKHE CBOMCTBA HEMETAJUIOB KaK OKUcIUTEJIeH. B3aummonencrBue ¢
MeTaJJlaMH1, BOAOPOJIOM U JPpYyruMu HemeTauiaMu. CBOMCTBAa HEMETAJIIOB KaK BOCCTaHOBUTEJIEW. B3anmMoieicTBue
C MIPOCTBHIMU U CJIOKHBIMH BEIIeCTBaMU-OKUCTUTEIAMU. OO0111as1 XapaKTepPUCTUKA TaJIOTE€HOB.

OnexTposiuni. O0ume criocoOsl MOJYyUYEHUSI METAIOB U HEMETAJJIOB. DJIEKTPOJIU3 PACTBOPOB U PACILIABOB
AJIEKTPOJIUTOB Ha NIPUMEPE XJIOPpUAA HATPUSL. DJIEKTPOJIUTHYECKOE NMoJIydeHue amtoMuHus. [IpakTuueckoe 3HaueHUE
AJIeKTpoJin3a. [IpuMeHeHne 31eKTposr3a B MPOMBIIILICHHOCTH.



["'anpBaHOILIACTUKA Y raJbBaHOCTETHS.
3axmouyeHue. [lepcriekTUBBI pa3BUTHA XUMHUYECKONH HAYKH U XMMHYECKOTO TIPOU3BOACTBA. XUMUS U mpodiieMa
OXPaHbl OKPYKAIOILIEU CPEBI.

JlemoncTpanmuu. Pazaununsie popmel [lepuoanueckoii cucremsr Jl. 1. MenneneeBa. Moaenb KpUCTaAJUTHISCKOM
peuieTku xJjiopuaa Hatpuss. OOpas3lbl MUHEPAJIOB C HOHHOW KPHUCTAJUIMYECKOW PELIETKOM: KallbI[UTa, TajiuTa.
Mopaenu KpUCTAIIMUECKUX PEIIETOK «CyXOoro Jbaa» (Wiad uojaa), anmasa, rpadura (wim kBapua). Mopaenb
MOJISIPHOTO OObeMa razoB. Tpu arperatHbIX COCTOSSHUSI BoAbl. OOpa3ibl pPa3IUYHBIX JIUCIIEPCHBIX CHUCTEM:
AMYJIbCUM, CYCII€H3UM, aspososieit, renert u 3onei. Koarymsuusi. Cunepesuc. Dddextr Tunnans. Wcnobitanue
pacTBOPOB  DJEKTPOJUTOB W  HEIIEKTPOJIUTOB HaA IMPEAMET AUCCOLMAMUA. 3aBUCUMOCTh  CTENEHU
AJICKTPOJUTUUECKON JTUCCOILMAIIMM YKCYCHOM KHMCJIOTBHI OT paz0aBiieHusi pacTtBopa. [IpumMepsl peaknuii HOHHOTO
oOMeHa, UIYIIUX ¢ OOpa3oBaHUEM OCajJKa, rasza Wih BOAbl. XMMUYECKHE CBOMCTBA KHUCJOT: B3aUMOJICUCTBUE C
MeTaJUlaMHd, OCHOBHBIMU M aM(OTEPHBIMHU OKCHJAaMH, OCHOBaHUSIMU (IlI€JIOYaMU W HEPACTBOPUMBIMHU B BOJIE),
coisiMu. B3ammopeincTBHE a30THOW KHUCIOTHI ¢ Menabio. OOyriimBaHWEe KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTOH
caxapo3bl. XMMHUUYECKHNE CBOMCTBA LICJIIOUEN: peaKisl HEUTpaJIM3ali, B3aUMOJICUCTBUE C KUCIIOTHBIMU OKCUIAMH,
colsiMu. Pasio)keHue HepacTBOPHMMBIX B BOJIE OCHOBAHWW IIPU HarpeBaHWW. XHUMHUUYECKHUE CBOMCTBA COJICH:
B3aUMOJICICTBUE C MeETaJUlaMH, KHUCJIOTaMH, IIeJIOYaMH, C JAPYTUMH COJsIMHU. [ uaponu3 kapOuaa Kajabllus.
Nzyuenne pH pacTBOpPOB THAPOIU3YIOMIMXCS COJeH: KapOOHATOB IIEJIOYHBIX METAJIOB, XJIOpHUJAa U alerara
aMMOHHUS. DK30TEPMUYECKHUE U DHAOTEPMHUUECKHUE XMMHUYECKUE PEaKUMU. [E€rIOBBIE SIBJICHUS IIPU PACTBOPEHUU
CEpPHOM KHCJIOTBI U AaMMHAYHOM CEIUTPBI. 3aBUCHUMOCTb CKOPOCTH PEaKLIHUHU OT MPUPOAbI BEIIECTB Ha MPUMEPE
B3aMMOJICMCTBUSI PACTBOPOB PA3JWYHBIX KHUCJIOT OJIMHAKOBOU KOHIEHTpAllMd C OJMHAKOBBIMHU KYCOYKaMH
(rpaHyslaMu) IIUHKA U OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, [UHKA, YKeJjie3a) C paCTBOPOM COJISTHOM
KUCJIOTHI. B3aumopaeiicTBUEe pacTBOPOB CEPHOM KHCJIOTBI C pacTBOpaMu THOCYJIb(dara HaTpus pa3IMuHOU
KOHIIEHTpAllUM M TeMneparypbl. Mojenb KuOSumiero ciios. PasziokeHue Iepokcuia BOJAOPOAA € MHOMOIIBIO
HeopraHudeckux karanu3zatopoB (FeCl2, Kl) u npupomabix oOBEKTOB, CoIepKaluxX Karaiasy (ChIpoe MsiCo,

kaprtodens). Ilpocrelimmue OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMU: B3aWUMOJICHCTBHE IIMHKA C COJISTHOM
KUCIIOTOM U xkemne3a ¢ cyiabparom menu (Il). Moaens snektposin3epa. Mojieiab 3JI€KTPOJIU3ZHOM BaHHBI JJIst
MOJTYYECHUS ATFOMUHUSL.

JlabopaTopHble onbIThbl. OIpe/ieIeHNEe THUNAa KPUCTALIUYECKONW pEelIeTKH BEIIeCTBAa W OIMCAHHUE €r0 CBOMCTB.
O3HaKOMJICHHE C TUCIEPCHBIMU CUCTEMaMHU.
Peaknuu, naymue ¢ o6pa3zoBaHMEM Ocajka, ra3a WM BOJAbl. B3aMOIEHCTBHUE COJITHOW KHUCIIOTHI C ITMHKOM,



okcugom Mmeau (ll), rumpoxcumom menum (1), xkapbonaTrom kanmpumsa. B3ammojnelcTBHe pacTBOpa THAPOKCHUIA
HAaTpUsI C COJSTHOWM KHCJIOTOW B MPUCYTCTBUU (peHondramenHa, ¢ pactBopom xiopuaa xkenesza (I11), ¢ pacrBopom
conu amoMuHus. B3aumogelictBue pactBopa cyiabdarta meau (ll) ¢ xeme3zom, M3BECTKOBOM BOJION, pacTBOPOM
xjiopuaa kaneius. llomydeHue rujapokapOoHaTa Kalibl[Msl B3aUMOJEHMCTBUEM H3BECTKOBOW BOABI C OKCHUIAOM
yriaepoaa (IV) (Bblapixaemblii  Bo3ayx). VMcnblTaHMEe HWMHIAMKATOPOM  PacTBOPOB  THAPOJMU3YIOIMIUXCS U
HETUIPOIN3YIOIMXCs cojiel. Peakuus 3amenieHust Meau kejie3oM B pactBope  cyiabdara meau (11). Ilomyuyenue
KHCJIOpOJa PAa3JIOKEHUEM IIEPOKCHIA BOJAOpOJa C MOMOUIBIO JAHMOKcuaa Mapranua. [lomydeHue Bomopona
B3aMMO/JIEMCTBUEM KHUCJIOTHI C HMHKOM. O3HaKOMJICHUE C IpenapaTaMM ObI-OBOM XUMMH, COAEPIKAIIUMHU SH3UMBI.

IIpakTHyeckast padora Ne 1. [lonmyuyenue n pacriozHaBaHue ra3os.

IpakTnyeckas padora Ne 2. Penienue sxciepruMEHTaIbHBIX 33/1a4 Ha UACHTU(PUKAIIUIO HEOPTAaHUYECKUX U
OPraHUYECKUX COCIUHEHUH.

IIpakTnueckas padora Ne 3 ['eneTnueckas CBS3b MEXy Pa3IMUYHBIMHU KJIACCaMU HEOPTaHWUYECKHUX W OPraHUYECKHX
BEIIECTB.



MyHunumnaibHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEXKICHNE
«Cpennsis obieodbpazoBaTenbHas mkoJia» ¢. Cepéroro

CoriacoBaHo
3aMm. qupekropa o YBP:

(momucs) (pacmmdpoBka)
20 T.

KAJIEHJAPHO-TEMATUYECKOE
IIJTAHUPOBAHUE

10 XUMUU
(Ykazatb OpeaMeT, Kypc, MOJIYJIb)

Kiaccer 10,11
VYyurens Martesa O.M.
KommuecTBO 4acosB:

10 k1acc - Bcero 36 yacoB; B Hejieao 1 gac;
11 kmacc - Bcero 34 gaca; B Hezenro 1 Jac.



TEMATUYECKOE IIJTAHUPOBAHUE. OPTAHUYECKA 51 XUMUS. BA3OBBIN YPOBEHbD. 10 KJIACC
(1 a B Hexemo, Bcero 36)

N Tewma. [Tnanupyemble pe3yabTaThl
o
Hara JleMOHCTpanus OIbITOB. OcHOBHOE coziepKaHUE YpOKa JInuHOCTHBIE
n/m [IpeameTHbIe
Hcnoaws3oBanue [IOP MeranpeameTHbie
TEMA 1. TEOPUA CTPOEHMA OPTAHUYECKUX COEJWMHEHWN
1 [Ipenmer CraHOBJIEHHE Pa3znuyars npeaMeTs Pery s THBHbIC:
OPraHUYECKOM OpPraHU4YeCKON XUMHUH OpraHu4ecKon 1 y
o o 1. CraButh yueOHbIE 33]a4M Ha
XUMHUH. BBOIHBIT KakKk HayKu. Buranusm n HCOPraHUYCCKOU XMMHU,
TE OCHOBE COOTHECEHMSI TOTO, UTO yXKE
nHCcTpyKTax 1o Th. ero kpax. Onpenenenue MUHEpPAIbHBIE U
M3BECTHO M YCBOEHO yUaIlUMCsl, U
3JIEMEHTHOTO COCTaBa OpraHUYECKHUE BEIIECTBA. N
JemoHcTpanyu. ODLAHIECKIX Knaccubrimposars TOT0, YTO €11€ HEU3BECTHO.
Komuex cge WHEHUMN 0 raHquCKHE BEIECTBA 2. CauoCTOATELHO 0OHAPYKHBATE
IPUPOJHBIX, A : p U GOopMyIHpOBaTh Y4eOHYIO
[InaBnenue, 10 UX NPOUCXOKIACHUIO HA
MKy CCTBEHHbIX 1 00yIJIMBaHUE U TOPEHUE NPUPOTHBIE HpOOIIeMY, OMPEACIATS ek
CHHTETITCCIX o Zannqecxnx BE peCTB I/IEKpCCTBeH’HLIC 51 YHCOHOH AEATEILHOCTH.
OpPraHUYECKUX ( p ™ ) y
. Ha IpUMEpE caxapo3bl). CUHTETUYECKHE.
COCJIMHECHUH, puMep p TTPOBOHTE I HAGTIONATS ITo3HaBaTENbHEIE:
MaTepHUaaoB U P . 1. CaMOCTOSATENBHO BBIAEATH U
o XUMHYECKHMN SKCIIEPUMEHT.
W3J1eIUi U3 HUX. (bopMyIMpOBaTH MO3HABATEIIBHYIO
JlabopaTopHbIE OIBITHI. LEIb.
1. Onpenenenue 2. AHanu3upoBaTh, CPABHUBAT,
3JIEMEHTHOIO KJIaccu(UIMpoBaTh U 00001aTh
cocTaBa (baxThl U SBICHUS.
OPTraHNYECKUX
CcOeIUHEHUN. KoMMyHUKATUBHEIE:
2 Teopust ctpoeHust 1. CamoCTOATENBHO OPraHU30BBIBATH
OCHOBHBIE TIOJIOKEHUS OOBSACHATH NPUUUHBI .
OpPraHUYECKUX yueOHOE B3aUMO/ICHCTBHUE B IPYyIIIE
. Teopuu ctpoeHuss A. M. MHOTro00pa3us
COCIMHEHUM. (onpenensaTh oOLIME LENH,
byrtneposa. OpraHUYECKUX BEIIECTB U
JlabopaTopHbIE OIBITHI. pacnpenenaTb pojiu, JoOroBapruBaThCA
BaneHTHOCTB. OCOOEHHOCTHU CTPOEHUSA

2. UsrotoBieHue Moaeinen

JIPYT ¢ APYTOM U T.1.).




MOJIEKYJT OPTaHUYECKUX
COETMHEHUM.

DIEeMEeHTHI C
HOCTOSHHOU U
NEePEMEHHOM
BaJICHTHOCTBIO.
CrpyktypHBIe (HOPMYIIBI
HEOPraHWYECKUX U

Tumns! yraepoHsix

BaneHTHBIE COCTOSIHUS
aToma yriepo/a.

ICIIOYCK: TUHCHHAS,
pa3BeTBIEHHAS,
3amMKHyTas. KpatHoCTh
XUMUYECKOU CBS3U.
HN3omepus. Buabt
n3zomepuu. [lonsatue o
B3aMMHOM BIIUSIHHUH
aTOMOB B MOJIEKYJIax

OpPraHM4CcCKHUX BCHICCTB.

OpPraHrU4CcCKHUX BCIICCTB.

aToMma yriepoja.
Paznuuate nonsATHsA
«BAJICHTHOCTB» U
«CTENEHb OKUCIICHUS,
ONepupoBaTh UMHU.
OTpaxkaTh COCTaB U
CTPOEHME OPTraHUYECKUX
COCIMHEHHUH C ITOMOIIBIO
CTPYKTYPHBIX POpPMYI U
MOJICJIMPOBATh UX
MoJieKkyJibl. Paznuuats
MOHSTHUS KU30MEP» U
«TCOMOJIOT».

Ha3eiBaTe n3ydeHHbIC
MOJIOKEHUSI TEOPUU

XUMHYECKOIro cTpoeHus A. M.

bytneposa.

JIMYHOCTHEIE:

1. ®opmMupoBaTh OTBETCTBEHHOE
OTHOIICHUEC K yqumo.

2. ®opMUPOBATH CAMOYBAXECHHS U
SMOIMOHAJILHO- ITOJ0KUTEIILHOE
OTHOILIIEHHE K cebe, TOTOBHOCTD
OTKpI)ITO BI)Ipa)KaTI) 1 OTCTanBaThb
CBOIO MO3UIIHIO.

PerynaruBHble:

1. BeigBUTaTh BEpCUH PEIICHUS
po0JIeMbl, 0OCO3HABaTh KOHEUHBIN
pe3yJbTat, BHIOUpaTh U3
MPEIJIOKEHHBIX U UCKATh
CaMOCTOSITEJIbHO CPEACTBA
JOCTHKEHUS LIETTH.
ITo3HaBaTe/IbHBIC:

1. CtpouTts J0rHuecKoe
paccy>kJIeHHe, BKII0Yarolee
YCTaHOBJICHUE TPUUUHHO-
CJIEJICTBEHHBIX CBS3EH.
KoMMyHHKaTHUBHEIE:

1. YuuThIBaThH pa3Hble MHCHHS U
MHTEpEeChl 1 000CHOBBIBATh
COOCTBEHHYO MO3UITHIO.
JIngHocTHBIE:

1. IlposiBIIATH YCTOWYMBBIN yueOHO —
MO3HABATENIbHBII UHTEPEC K HOBBIM
crocobaM penieHus 3a/1ad.

TEMA 2. YIJIEBOJOPO/bI N1 UX ITPUPOJHBIE NCTOUYHUKHU




Knaccudukamus n
HOMEHKJIaTypa
OpPraHUYECKUX
COeTMHEHUH. AJIKaHBbI.
JemoHcTparuu.
IapocTep)xHeBbIEe U
00BbEMHBIE MOAETH
MOJIEKYJI IEPBBIX
MpeCTaBUTEIIEH Ki1acca
anKaHoB. PU3NYECKUE
CBOMCTBaA ra3000pa3HbIX
(mpomnan-OyTaHOBast
CMECH B 3KHUTAJIKE),
)KUAkuX (OCH3UH) U
TBepabIX (TTapadun)
aJIKaHOB: arperaTHoe
COCTOSTHUE,
PacTBOPUMOCTH B BOJIE.
I'openue nponan-
OyTaHOBOI cMecHu
(3axxurasnka).
OTHolIIEHHE AJIKAHOB K
pacTBopy repMaHTaHaTa
Kanus u 6poMHOI Boae/

3HaueHHUe NPUPOTHOTO
rasa u UHBIX
MpeaeaIbHbBIX
YIJIEBOJOPOIOB B
KadecTBe TOIJINBA U
XUMHYECKOT'O ChIPhSI.
MertaH u npyrue ajJKkaHbl
KaK COCTaBHas 4acTh
MPUPOIHOIO rasza.
XUMHUYECKHE CBOUCTBA
MeTaHa,
00yCIOBIMBAIOIIHE €TO
npuMeHeHue (TropeHue,
UPOIN3,
raJIOTCHUPOBAHHUE).
T'omonoru merana,
U30Mepus U
HOMEHKJIaTypa.
HeruapupoBanue
staHa.Kpexkusr u
M30MepH3aIus aJIKaHOB.
AJNKWIIbHBIE PAIUKAJIBIL.
Mexanusm
CBOOOTHOPAIUKAIBHOTO
raJIOr€HUPOBAHUS
AJTIKAHOB.

Omnpenensath

HPUHAAJIC)KHOCTh BEIIECTB

K pa3JIU4YHbIM THUIIaM
(MpenensHBIM UIN
HenpeaenbHbIM) U KJIaccaM
yrieBojiopoaoB. Ha3wsiBaTh

HUX MO MEXKJTYHApOIHOMU
HOMEHKJIAType,
XapakTepru30BaTh

CTPOCHHUE

M CBOMCTBA BaXHEUIIINX
npeacTaBuTeNeH, HaAOIIOAaTh U
OMUCHIBATh JI€EMOHCTPAIIMOHHBIH
AKCHEPUMEHT C MOMOIIBIO
POIHOTIO sI3bIKA U SI3bIKA XMUMHUU.
O0o00mIaTes 3HaHUs U JIejarh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
H3MEHCHHUS CBOMCTB
YTJIEBOJIOPOJIOB B
TOMOJIOTUYECKHUX Psijiax.
Paznuuath NOHATUS «U30MEP» U
«TOMOJIOD.

PerynaruBHble:

1. CocTaBisaTh (MHANBUAYATHHO
WA B TPYIITE) TUIAH PEIICHHS
POOJIEMBI.

2. Paboras o nnaHy, CBEpsTh CBOU
NeHCTBUSA C LEbIO U, TIPU
HEO0OXOIUMOCTH, UCTIPABIISATH
OLIMOKH CAaMOCTOSITENIBHO.

3. B nuanore ¢ yunrenem
COBEpILIEHCTBOBATh
CaMOCTOSITEIIEHO BEIPAOOTaHHBIC
KPUTEPHUU OLIEHKU.

[To3HaBaTeNbHEIE:

1. BBISBIISITE TPUYUHBI U CHEACTBUS
MPOCTHIX SIBJICHUU.

2. Co3naBaTh CXEMaTUYECKUE
MOJIETIH C BBIICTICHUEM
CYIIIECTBEHHBIX XapPaKTEPUCTUK
00BbeKTA.

3. IlpeoOpa3oBeIBaTh HHPOPMALIUIO
U3 OJIHOTO BUJA B Apyrou (Tadnuiry
B TEKCT H TIp.).

KoMMYHUKAaTHUBHEIC:
1. ®opmynupoBaTh COOCTBEHHOE




AJnKaHBI.
JemoHCcTpanuu.
[[TapocTepxkHEBBIE U
00BEMHBIE MOJIEIIN
MOJIEKYJI TIEPBBIX
NpesicTaBUTeNeH Kiacca
ankaHoB. Pu3nyeckue
CBOMCTBa ra3000pa3HbIX
(mpomtan-OyTaHoBast
CMECh B 3a)KUTAJIKE),
JKUJKUX (O€H3UH) U
TBEpABIX (TTapaduH)
aJIKaHOB: arperaTHoe
COCTOSIHUE,
pacTBOPHUMOCTH B BOJIE.
I'openue nponan-
OyTaHOBOW cMecH
(3axuraska).
OTHoO1IEHHE ATKAaHOB K
pacTBOpy IlepMaHraHaTa
KaJsi 1 OpOMHOM Bojie/

3HaueHHUe NPUPOTHOTO
ra3a v UHBIX
peaeaIbHbBIX
YIJIEBOAOPOJIOB B
KadecTBe TOIJINBA U
XUMHUYECKOTO CHIPHSI.
MertaH u npyrue ajJKkaHbl
KaK COCTaBHas 4acTh
MPUPOTHOIO rasza.
XUMHUYECKHE CBOUCTBA
MeTaHa,
00yCIOBIMBAIOIIHE €TO
npuMeHeHue (TropeHue,
MMUPOJIN3,
raJIOTCHUPOBAHHUE).

I"omomorn MmeTaHa,
U30Mepus 1
HOMEHKJIaTypa.
JerunpupoBanue
sraHa.Kpekusr n
M30MepU3anus alTKaHOB.
AJKWIbHBIE PAIUKAIIBI.
MexaHu3m
CBOOOHOPATUKAIILHOTO
rajoreHuPOBAHMS
AJIKAHOB.

Omnpenensath

HPUHAAJIC)KHOCTh BEIIECTB

K pa3JIU4YHbIM THUIIaM
(MpenensHBIM UIN
HenpeaenbHbIM) U KJIaccaM
yrieBojiopoaoB. Ha3wsiBaTh

HUX MO MEXKJTYHApOIHOMU
HOMEHKJIAType,
XapakTepru30BaTh

CTPOCHHUE

M CBOMCTBA BaXHEUIIINX
npeacTaBuTeNeH, HaAOIIOAaTh U
OMUCHIBATh JI€EMOHCTPAIIMOHHBIH
AKCHEPUMEHT C MOMOIIBIO
POIHOTIO sI3bIKA U SI3bIKA XMUMHUU.
O0o00mIaTes 3HaHUs U JIejarh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
H3MEHCHHUS CBOMCTB
YTJIEBOJIOPOJIOB B
TOMOJIOTUYECKHUX Psijiax.
Paznuuath NOHATUS «HU30MEP» U
«TOMOJIOD.

MHEHUE U NTO3ULHUIO, 3a1aBaTh
BOIIPOCBHI, CTPOUTH IMOHATHBIE IS
IapTHEPA IMOHATHS.

2. Y4UTBIBaTh pa3Hble MHEHUS U
CTPEMUTHCA K KOOpAUHALUN
pa3IMYHBIX NO3ULHI B
COTPYJHUYECTBE.

JInYHOCTHEIE:

1. ITocTeneHHO BBICTpaMBaTh
cOOCTBEHHOE IIETIOCTHOE
MHUPOBO33PEHHUE: OCO3HABATH
MOTPEOHOCTH U TOTOBHOCThH K
camM000pa30BaHuIo, B TOM YHCJIC U B
paMKax CaMOCTOATEIIbHOMN
JESITETbHOCTH BHE IIKOJIBI.

2. OneHuBath coaepkanue (UCX0s
U3 COIMANIBHBIX U IMYHOCTHBIX
[IEHHOCTEH ), oOecreunBaromniee
JTUYHOCTHBIA MOPAJIbHBIN BBIOOD.




6-7

AJIKeHBI. DTUJICH.
JemoHCcTpanuu.
[ITapocTepxxHeBas u
00BbeMHAasT MOJEIHN
MOJIEKYJIbI dTUJICHA.
I'openue stunena.
Komnekms
«IToauaTNIICH N U3EIIUA
H3 HETO.
JIabGopaTopHbIe OMBITHL. 3.
OOHnapy>xeHue
HenpeaeIbHbIX
COEIUHEHUHN B KUIKUX
He(TenpoayKTax.

OTUJIEH KaK
MpEICTAaBUTEITh
ankeHoB. [lonyuenue
STUJICHA B
MIPOMBIIIIIEHHOCTH
(merugpupoBaHue
3TaHa) U B 1abopaTopuu
(merugparauus
stanoisia). CBOHCTBa
(ropenue,
OpoMHupOBaHUE,
TUApaTamnusi,
MoJIMMEpU3aLusl,
OKHCJIEHHE PacTBOPOM
KMnO4) u npuMeHeHue

stuieHa. llonusTumnen.
IIponuien.
CrepeoperyinsipHOCTh
nosinmepa. OCHOBHBIE
MOHSITUSL XUMUU
BBICOKOMOJIEKYJISIPHBIX
coequHenuii. Peakiiun
IIOJIMMEpU3aLIUH.
IMonusTHneH u obdmacTu
€ro NpuMEHEHMUS.
[Tonyuenune nonmaTHIEHA
MIOJINMEPU3ALUEN dTUIICHA,
MIOJIUIIPOTIUJIEHA
MOJINMEpHU3aLueit
MPOIUJICHA.

[Ipasuiio B. B.
MapkoBHHKOBA Ha
IIPUMEPE NPONUIIEHA.
KauecTBeHHBIE peaknun
Ha HENpEeAEeIbHbIC
COEJIMHEHUS:

Ha3zsiBats 11o
MEXAYHAPOIHOU
HOMEHKJIATYPE AJIKEHBI C
MOMOIIBIO POJTHOTO SI3BIKA

U A3bIKa XHMUH.
XapakTepru3oBaTb

CTPOCHHE, CBOMCTBA,
CIIOCOOBI MOJIyYEHHS U
00J1acTH IPUMEHEHUS
ATUJICHA.

Habmronats,
CaMOCTOSITEIbHO

MPOBOJIUTH U ONUCHIBATH
XUMHYECKUM

SKCIIEPUMEHT.
YcranaBiuBaTh 3aBUCUMOCTh
MEX/1y TUIIOM CTPOECHUS
YTJIEBOJIOPO/JIa U €T0
XUMHWYECKHUMU CBOMCTBAMH Ha
IIPUMEPE JOTUUECKUX CBA3CHU:
OpeaeabHbIN — peaKkluu
3aMeEIleHUs], HeTIPEAEeIbHbIN —
pEeaKkuMuy IPUCOECTUHEHUS.

PerynsaTuBHEIE:

1. OOHapy:XuUBaTh U

dbopmynrpoBaTh yueOHYIO
npo0ieMy Mo PyKOBOACTBOM
YUUTEIIA.

2. CTaBUTb 1IeNb OEATEIBHOCTH Ha
OCHOBE IIOCTaBJIEHHOW MPOOJIEMBI U
mpesaraeT HeCKOJIbKO CIIOCOO0B ee
JIOCTHIKCHUS.

3. CaMOCTOATEIBHO aHATU3UPOBATH
YCJIOBHS TOCTHKEHUS LIETTU Ha
OCHOBE yu&Ta BBIJICJICHHBIX
YUYUTEJIEM OPUEHTUPOB JIEHCTBUSI B
HOBOM Y4e€OHOM MaTepuaie.
Ilo3HaBaTeaLHEIC:

1. OnpenensiTe BO3MOXKHBIE
HCTOYHUKU HEOOXOIMMEIX CBEICHHIA,
MIPOU3BOIUTH MOUCK WH(OPMALINH,
AHAJIM3UPYIOT U OLIEHUBAIOT €€
JIOCTOBEPHOCTb.

2. CaMOCTOSTEIIBEHO BEIJICIIATE U
(bopMyIIHpOBaTh MO3HABATENBHYIO
IICJIb.

3. ®opmMupoBaTh YMEHUS HAOIIOIATh,
JieJaTh BBIBOJIBI TIPH MPOBEECHUN
OTIBITOB, YMEHHS pad0OTaTh C KHUTOM U
C MEPUOJNYECKON CUCTEMOM.
KoMMyHUKATHUBHEIE:

1. ®opmupoBaTh yMEHUS padOTATh B
napax, OTB€4aTh Ha BOIPOCHI YUUTENS,
YMETb UCIOJIH30BATh XUMUICCKUN
A3BIK, YMEHHE padoTaTh C
XUMHUYECKOU MOCYI0M.

2. BraneTs MOHOJIOTMYECKOH U
JMajgorudeckor (hopMamMu peuu B
COOTBETCTBUU C HOPMAMH POJAHOTO




oOecIBeUnBaHUE
OpOMHOI BOJBI U
pacTBopa nepMaHraHara
Kanus. 'oMmosornueckuit
psLA OTU- IEHOBBIX
YTIEBOIOPOAOB, U30MEPHUS
(yrnepomgHoro ckenera u
MOJIOXKEHUSI KPaTHOM
CBSI3M), HOMEHKJIaTypa.
[Tomyuyenue >TuneHa
JIETuIpaTalyei 3TaHoia
U JEeTUIPUPOBAHUEM
JTaHa.

SI3BIKA; BBIPAXKATh CBOM MBICIIH C
JIOCTATOYHOM IMOJTHOTOH U TOYHOCTBIO.
JIMYHOCTHEIE:

1. [TposIBNISATH OTBETCTBEHHOE
OTHOIICHHE K 00YYCHHIO,
YBaXHUTEIHFHOE OTHOIICHHUE K
CTapIIUM ¥ MJIQIIIAM TOBAPHUIIIAM;
OCO3HAaBaTh LIEHHOCTH 3/I0POBOTO U
0e301macHOT0 00pa3a KU3HH.

2. ®opMHUpPOBaTH OTBETCTBEHHOE
OTHOIICHUS K YICHHIO, TOTOBHOCTH U
CIOCOOHOCTH, 00YyYarOIMMXCs K
CaMOPAa3BUTHIO H CAMOOOPA30BAHHUIO.

Anxanuensl.Kayuyk
u. JleMOHCTpanuu.
Monenu
(mapocTepKHEBbIC
1 oObeMHast)
moJiekyn 1,3-
OyranueHa u 2 -
meTmi-1,3-
OyTagueHa
(n301IpeHa).
Paznoxenue
Kaydyka Mnpu
HarpeBaHUMU,
HCIIbITAaHHE
MPOYKTOB
pasiaoKeHus Ha
Henpe- JeIbHOCTb.
Konnexnun
«Kayuaykn»,
«Pe3nHa u usnenus
U3 HEEeY.

Kayuyk u ero cBoiicTna.
Bynkanusanus kaydyka.
Pesuna. M3onpeH kak
MOHOMEpP MIPUPOTHOTO
KayyJyKa.
CHUHTETUYECKUM KaydyK.
1,3-byranuen kak
MOHOMEP AUBUHHUIOBOTO
u OyTageHOBOTO
CUHTETUYECKHUX
Kay4yKoB. lHbIe
XUMHYECKUE CBOMCTBA
JTUEHOB:
rajJloreHupoBaHue,
TUAPOTraAIOr€HUPOBAHME,
rufpupoBanue. 1,2- u
1,4-ipucoeguHEeHME.
[Tony4yenue nueHOBBIX
YIJIEBOJOPOJAOB METOIOM
C. B. JleGeneBa u
JNErUIpUPOBaHUEM
AJIKaHOB.
['omonoruueckuii psn

HaspiBaTh 110 MeX1yHapOIHOM
HOMEHKJIATyp€E NVEHBI.
XapaKTepnu3oBaTh CTPOEHHUE,
CBOMCTBA, CIIOCOOBI OJTYUYEHUS U
obnactu npumeHeHus 1,3-
OyTaaueHa.

HaGnionate u onuckIBaTh
JIEMOHCTPAILlMOHHBIMN
XUMHUYECKUIN IKCIEPHUMEHT.

PerynsaTuBHbIC

1. BeigenaTs 1 0CO3HABATh TO, UTO
YK€ YCBOEHO U YTO €€ MOJJICKHUT
YCBOEHHIO, OCO3HAIOT KAYeCTBO U
YPOBEHb YCBOCHHS.

2. CtaBuTh y4eOHYIO 33724y Ha
OCHOBE COOTHECEHHsI TOTO, UTO yKe
W3BECTHO W YCBOEHO, M TOTO, YTO €I
HEU3BECTHO.

Ilo3HaBaTeaLHEIC

1. [Touck u BeIeIEHHE HEOOXOAUMOMI
nH(pOpPMaINN; TPUMEHEHHE METOJIOB
MH(GOPMALIMOHHOTO TTOUCKA, B TOM
YHUCJIE C TTOMONIBIO0 KOMITHIOTEPHBIX
CPEJICTB.

2. AHanu3upoBaTh OOBEKT, BBLACIISS
CYILIECTBEHHBIC U HECYIIICCTBCHHbBIE
MIPU3HAKHU.

KoMMYHHUKATHBHBIE

1. Yuutbcsa opraHu3oBbIBaTh U
TUTAHUPOBATh y4eOHOe
COTPYJIHUYECTBO C YUUTEIIEM U
CBEPCTHHUKAMH.




COTIPSIKEHHBIX TUEHOBBIX
YTIEBOIOPOOB,
HOMEHKJIATypa.

JIMYHOCTHEBIE

1. ®opmupoBaTh MO3HABATEIbHBIC
I/IHTepeCBI, I/IHTGJ’IJ’ICKTyaJ'IBHI)Ie 158
TBOPYECKHE CIIOCOOHOCTH.

9 ANKUHBI. AIICTUIICH. BBICOKOTEMITEpaTypHOE HaspiBaTh mo MexayHapoaHON | PerynsTuBHbIe:
JemoHcTpanuu. TUIaMsi alleTHIIeHa KaK HOMEHKJIaTyp€ aJIKUHBI C 1. CamocTosTENBHO OCO3HABATH
Monenun OJIHA U3 06IACTel ero MOMOILBIO POJHOTO SI3bIKA U IPUYHHBI CBOETO yCrexa UK
(mmapocrep>xHeBas U IPUMCHCHHSI. SI3bIKAa XUMUH. HeycIexa 1 HaXOAUTh CIIOCOOBI
o0BeMHas) I[MonydeHre aneTHICHa XapakTepu3oBaTb CTPOCHUE, BBIXOJIa U3 CUTYallUH HEycIexa.
MOJIEKYJIBI IMPOJIN30M METaHa U CBOMCTBa, CIIocOObI nosrydyeHus: | [lozHaBaTenabHbIE:
aleTuiIeHa. KapOUTHBIM CIIOCOOOM. U 00J1aCTH IIPU MEHEHUSI 1. Ctpouts noruyeckoe
I'openue [Momyuenne kapOuma anetwieHa. Habmionars, paccyXIeHHE, BKIIOYAIOIIEe
aleTusIeHa. KabIMs. XAMHUIECKHE CaMOCTOSITEJIBHO MMPOBOJAWTL M | YCTAHOBJIEHHE NPHIMHHO-
JIabopaTOpHBIE OIIBITHI. CBOMCTBA. alleTUIIEHA: OIMCBIBATh XUMHUYECKUU CJIC/ICTBEHHBIX CBSI3CH.
4. Ilonyyenue u raJIoreHUPOBaHUE, 3KcrnepuMeHT. OTandaTh 2. OcymieCTBIAT PACIIMPCHHBII
CBOMCTBA allEeTUJICHA. I'HAPOTaIoreHUPOBaHHE 0COOEHHOCTH peaKInit MOUCK HH(OPMALIHH C
(XJIOPBUHUI U MPUCOCANHECHHUS Y alleTUIICHA OT IgCI%OHI’WBaﬂﬂeM pecypcos
> nonmnorek u MHuTepHera
MOJIMBUHWIXJIOPU/I, ETO peaknuu NpruCOCANHCHUA p
STIUICHA KoMMyHHKaTUBHEIE:
MMPUMEHEHUE), .
1. ®opmynupoBaTh COOCTBEHHOE
ruzpartanus (peakuus
MHEHUE U NTO3ULIUI0, apTyMEHTHPOBATH
M. I'. Kyueposa), .
Y KOOPJUHHUPOBATH €€ C TO3ULUAMU
TPHMCpHSaLiA NapTHEPOB B COTPYAHUUYECTBE NPU
(peakmus H. . PTHED Py P
BBIPAOOTKE OOIIETO PEIICHUS B
3eJIMHCKOTO). .
. COBMECTHOM J1€ATEIbHOCTH.
['omonoruueckut ps,
JInaHOCTHBIE:!
M30Mepusi, HOMEHKIATypa .
1. BeicTpanBaTh cCOOCTBEHHOE
AJIKMHOB.
LIEJIOCTHOE MUPOBO33PEHUE:
0CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTb K CaMOOOPa30BaHUIO, B
TOM YHCJIE U B paMKax
CaMOCTOATEJILHON JEeSITEIbHOCTH BHE
IIKOJIBI.
10 Apensl. bensou. PerynstuBHbIC:

Jemonctparmmu. O0beMHas

OTkprITHE OCH30J1a, €T0

XapakTepus3oBaTh

1. dopmupoBaTh YMEHUE YUUTHIBATH




MOJIeTb MOJICKYJIbI
O6enzomna. ['openne
Ocus3oyia. OTHOIICHHE
OeH30I1a K

OpoMHOM(MOIHOM) BOJIC U

pacTBOpy I€pMaHraHarta
Kanus (Ha mpumepe
TEXHUYECKUX
pacTBOpHUTEIEH,

CcoZIep KallluX apeHbl).

CBOMCTBA U INEPBbHIC
o0NacTu MpUMEHEHUs.
YcraHoBiieHHE
XUMHYECKOTO CTPOCHUS
Oenzoiia. Dopmyna
Kekyie.

CoBpeMeHHbIE
TIpeICTaBICHUS

0 CTpOE€HUHU O€H30I1a.
XHWMHUYECKUE CBOMCTBA
OeH3ou1a:
rajoreHupOBaHUE,
HuTpoBaHue. [lomyuenue
6en3oia. ['omosor
OeH30J1a— TOJIYOJI.

OCOOCHHOCTH CTPOCHMUSI,
CBOMCTBa U obnacTu
npuMeHeHus1 OeH3oJ1a ¢
MOMOIIBIO POJTHOTO S3bIKA
U sI3bIKa XUMUHU.
Habmionate u onuckIBaTh
JIEMOHCTPALlMOHHBIN
XUMHYECKUIN SKCIIEPUMEHT.
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ITpuponusie
HCTOYHUKU
YTJI€BOJIOPOIOB.
Hedts 1
NPUPOIHBIN ras.
JleMoHcTpanuu.
OO0pazoBanue
HeTSIHOU TJICHKH Ha
MTOBEPXHOCTH BOJIHI.
O6napyxeHue
HEeTIPeICTbHBIX
COEIUHEHUH B
KHAJTKAX
HeTEPOayKTaX.
Komneknus BemiecTn
1 MaTepHUaJIOB,
MMOJTy4aeMbIX Ha
OCHOBE NPUPOTHOTO
rasa.

JIabopaTopHBIE OTIBITHL. 5.
O3HaKOMJICHHE C

HedTs, ee cocrtas,
(u3znyeckue cBoicTra u
MIPOUCXOXKICHHUE.
DKOJIOTUYECKHE
TTOCIICACTBHS Pa3InBa
He(TH U crIocOObI
OOpBOBI C HUMU.
IIpoueccol nepepaboTku
He(THU: peKTUPUKAINS,
KPEKUHT, pU(POPMHUHT.
[IponyxTel nepepaboTKu
HepTH U X
HCTIOJIb30BaHUE.
[TonsaTHe 00 OKTaHOBOM
qucIe.

IIpuponuslii ras, ero
COCTaB U HaIlPaBJICHUS
HCIIOJIb30BaHUs B
Ka4yeCcTBE TOMJINBA U
XUMHYECKOI'O ChIPbSI.
KonBepcust meraHa.

XapakTepru3oBaTh COCTaB U
OCHOBHBIC HAIIPaBJICHUS
HCIIOJIb30BaHUS U
niepepaboTku HEPTH.
YcraHaBnuBaTh
3aBUCHUMOCTH MKy
o0beMaMu 10ObIYHN HEDTHU
B Poccuu u OromxeToM
rocyaapcTa. Haxonutb
B3aUMOCBSI3b MEKTY
W3y4aeMbIM MaTepHUalioM U
Oynyuieit
npodeccuoHaIbLHON
JIESTEIIHHOCTBIO.

[IpaBuina sxonoruyecku
rPaMOTHOTO TTOBEACHUS U
Ge3oracHoro oOparieHus ¢
HepTenpoaAyKTaMu B OBITY
U Ha TIPOU3BOJICTBE.

XapakTepu3oBaTh COCTaB U
OCHOBHBIEC HAIPaBJICHUS

BBIJICJICHHBIEC YUYUTEJIEM OPUEHTUPHI
NEeHCTBYUS B

HOBOM y4eOHOM Martepuaie B
COTPYJHUYECTBE C YUUTEIEM.

2. [TmanupoBaTh CBOM JICHCTBHS B
COOTBETCTBHH C IOCTABJICHHOM
3a/1aueil U yCIOBUSAMHM €€ pean3aliii.
3. BeigBurate Bepcuu perieHus
poOJIeMbI, 0CO3HABATh KOHEYHBIN
pe3yNbTaT, BHIOUpATh U3
MIPEAJIOKEHHBIX U UCKATh
CaMOCTOSITENIBHO CPEACTBA
JIOCTHIKCHMUS LICIIH.

Ilo3HaBaTenbHbBIE:

1. OcymiecTBisITH BHIOOD

Haubosee 3 PeKTUBHBIX

Croco0OB pelIeHus 3a7a4 B
3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBUM.

2. OcyuIecTBIATh CpaBHEHHE,
KJIACCU(PUKALINIO, CAMOCTOSTEITEHO
BbIOMpasi OCHOBaHUS M KPUTEPHUH IS
YKa3aHHBIX JOTHYECKUX OTEPaInii.
3. YMeTh onpenensTh BO3SMOXKHBIE
MCTOYHUKH HEOOXOIMMBIX CBEJICHUH,
MIPOU3BOIUTH MOUCK WH(OPMALINH,
aHAJTM3UPOBATh U OLICHUBATH €&
JIOCTOBEPHOCTb.

KoMMyHHKaTHUBHBIE:

1. CoBepiieHCTBOBATh yMEHHE
JIOTOBApUBATHCA U IPUXOTUTH K
00111eMy PEIICHUIO B COBMECTHOM
JESTEIBHOCTH.

2. Pa3zBuBaTh yMEHHE TIPOTyKTHBHO




koJutekue «HedTb u
MIPOJIYKTHI €€
epepadoTKm».

CuHTEe3-ra3 u ero
HCIIOIL30BaHUE IS
MOJIy4YECHUS
CHHTETHYECKOTO OEH3MHA
M METaHoJIa.

HCIIOJIb30BaHUS U
nepepadoTKH IPUPOTHOTO
rasa. Y CTaHaBJIMBaTh
3aBUCUMOCTH MEXKY

oO0bemMaMu 1O0OBIYN
npuponHoro raza B PO u
oromxeroM. Haxonurn
B3aUMOCBSI3b MEXKTY
W3ydaeMbIM MaTEPUAJIOM U
Oynymiei

nmpodeccuoHaITLHOU
NIeSITEJIbHOCTBIO.

IIpaBuia sKoJIOTHYECKU
TPaMOTHOTO TTOBEACHUS U
06e30macHOro oopaIeHus ¢
MPUPOJHBIM Ta30M B OBITY U Ha
MIPOU3BOJICTBE.
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O0o01IeHEe U
cHCTEMAaTHU3anus 3HaHUHN
00 yrieBogopoaax.

12

CucremaTtusauus u
00ollIeHne 3HAaHUH 10
TeMe «YTIIEBOJIOPOIBI U
WX IPUPOHBIE
HMCTOYHHUKHN

13

Kontponrsnas padota Ne 1
MO TEME « Y TJIIEBOOPOIbI
Y UX IPUPOJIHBIE
WCTOYHUKH

Knaccndukarmms
YTJIEBOJIOPOJIOB T10
CTPOEHMUIO YyTIIEPOTHOTO
cKeJieTa ¥ HaJTU4IHIO
KpaTHBIX CBsA3eU. B3an-
MOCBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOMCTBaMH
YTJIEBOJIOPO/IOB.
I'eneTnueckas CBs3b
MEXy KiaccaMu
YIJI€BOAOPOIOB.

Krnaccudunuponars
YTJI€BOAOPOABI IO CTPOCHUIO
YIJIEPOJHOTO CKeJleTa U
HaJIMYUIO KPATHBIX CBS3EH.
YcranaBiauBaTh B3aUMOCBSI3b
MEXy COCTaBOM, CTPOCHUEM U
CBOMCTBAaMHM yIJI€BOJOPOIOB.
OnuceIBaTh FTEHETUYECKHUE CBSI3U
MEX Iy KjlaccaMu
YTJII€BOAOPOAOB € IIOMOUIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUH.
ITpoBoauTh pediiekcuio
COOCTBEHHBIX JOCTHXEHUH B
MO3HAHUU XUMHUU
yIJIEBOAOPOIOB. AHAJIM3UPOBATH
pe3yabTaThl KOHTPOJIBHOU
paboThI U BEICTpanBaTh MyTH
JIOCTHKEHHS JKEJTAEMOTO YPOBHS
YCHEIIHOCTH.

pazpemiats KOHGIUKTHI HA OCHOBE
y4eTa UHTEPECOB U MO3UIUI BCEX €ro
YYaCTHUKOB.

JIMYHOCTHEIE:

1. Pa3BuBaTh BHYTPEHHIOIO MO3UIIUIO
Ha YPOBHE MOJ0KUTEIBHOTO
OTHONICHUS K IIKOJIE, IOHUMaHUS
HEO0OXOJUMOCTH yUEHUH,
BBIPQXXEHHOTO B MPeo0IaJlaHuu
y4eOHO-TI03HABATEIbHBIX MOTUBOB H
MPEINOYTEHUH COLMATBHOTO CrIocoda
OILICHKH 3HAHWM.

2. @opMUpPOBATH IKOJIOTUYECKOE
MBIIJICHUE: YMEHUE OIEHUBATh
CBOIO JIEATEIbHOCTD U TIOCTYIIKH
JIPYTUX JIFOIEH ¢ TOUKH 3pEHUS
COXpaHEHHUs OKPY>KaroUIel Cpeibl.




TEMA 3. KUCJIOPOJICOJEP)KAIIIME COEJMHEHMS U X HAXOXKIEHUE B KUBOW ITIPUPOJIE

14 CrupTsr. DTHJIOBBIN CIIUPT U €ro HaspiBats no Perynaruphbre
HemMoHcTpauuH. cBoiicTBa. OKHUCIIEHHE MEKTYHApOIHOM 1.CopmupoBaTh yMeHHE aeKBATHO
Mopnenn 3TaHosa HOMEHKJIATYDPE CITUPTHL. OLICHMBATH CBOU 3HAHUS M YMECHHUS.
(mmapocTepKHEBbIC (bepmeHTaTHBHOE, XapakTepu3oBarhb 2.@opMUPOBaATh UHTEIUIEKTYaIbHbIE U
1 0OBEMHBIE) oxcugom meu (11)). CTpoeHHe, CBOICTBa, TBOPYECKHUE CIIOCOOHOCTH.
MOJICKYJI CIIMPTOB: CIIOCOOBI MTOJTyYCHUS U IlosnapatesbHble
METaHOJIa, dTaHoJIa, 06JIACTH TIPUMEHEHNS 1.ChopmupoBats ymeHHe
STUJICHTJIMKOJIS U STaHONA U IVIMIEPHHA C aHaIN3MPOBaTh, CPABHUBATH,
TJIMIICPUHA. IOMOLIBIO POHOTO A3bIKA KJ1accu(ULIUPOBaTh U 060011aTh
U SI3bIKA XUMUH. (aKThI 1 SABJICHHS;
KiaccupuuupoBaTs KoMMyHHKaTUBHBIE
CIIMPTBHI [T0 UX ATOMHOCTH. 1.Copmuposats ymenne
NPE/ICTABIISATh MPOJICJIAHHYIO padoTy.
2. ®opmMupoBaTh YMEHHS padOTaTh B
napax, OTBe4aTh Ha BOIPOCHI yUUTEIs,
YMETh UCTIOJIb30BaTh XUMHUYCCKHI
S3BIK.
JIngHocTHBIE
1. ®opmupoBaHHE HHTEPECa K HOBOMY
TPEIMETY.
2. ®opmupoBaHue yuyeOHO-
MI03HABATEIILHOTO HHTEPECA K HOBOMY
y4ueOHOMY MaTepuaity u crocobam
pelIeHUsl HOBOM YaCTHOM 3aJ1a4yM.
15 XHUMUYECKHUC XUMHYECKHE CBOHCTBA HaspiBath 110 Perynarusuble:

CBOMCTBa COUPTOB.
JleMoHcTpamumn

I'openue sranomna.
B3aumonerictBue
ATAaHOJIA C HATPUEM.
[Tonyuyenue sTunena
M3 DTaHOJIA.

JIabopaTopHbIE OTBITHL 6.

3TaHOJIA: AeTUuApaTanus,
B3aUMOJICHCTBUE C
HaTpHEM, TOpEHUE.
ITonyuyenue 3Tanona
ryujipaTanmeit aTuieHa,
MCITOYHBIM I'HIPOIN30M
rajoreHsTaHa,
OpO’KEHHEM CaxapoB.

MEXAYHAPOIHOU
HOMEHKJIaTyp€e CHUPTHI.
XapakTepru3oBaTb
CTPOCHHE, CBOMCTBA,
CIIOCOOBI MOJIyYEHHUS U
00J1acTH IPUMEHEHUS
3TaHoJIa U TIIULEPUHA C
IMOMOIIBIO POJHOTO SA3bIKA

1. CamocTOsATENBHO aHAIU3UPOBATD
yCIOBHS

JOCTHKEHUS 1IeJTM Ha OCHOBE yuéTa
BBIJICJICHHBIX YUYUTCIICM OPUCHTUPOB
JEHCTBUS B HOBOM Y4eOHOM
Marepuae.

2. OcymIeCTBIATh KOHCTATUPYIOIIHHA 1
MPEIBOCXUIIAIONINI KOHTPOJIb 110




CBolicTBa 3TUIOBOTO
crupra. 7. CoiicTBa
IJIMLEpUHA.

TI'omonornueckuii psn
OJTHOATOMHBIX CITUPTOB,
U30Mepusl,
HOMEHKJIaTypa.

MHOroaToMHsbIE CIIUPTHI:

ATUJICHIJIUKOJIb,

T EPHUH.
KauectBeHHas peaknus
Ha MHOI'OAQTOMHBIE
CIUPTBHL.

U sI3bIKa XUMUH.
Krnaccudunuponars

CHUPTHI [0 UX ATOMHOCTH.
HaGnronare, caMoCTOATEIBHO
MPOBOJWTH U ONUCHIBATH
XUMHUYECKHUM 3KCIIEPUMEHT.
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denou. JleMoHcTpanum.
O0beMHas MOJIETTh
MOJIEKYJIbI (peHoJIa.
PactBOpuMoOCTh (heHoOa B
BOJI€ TIpY KOMHATHOM
TeMIlepaType U Ipu
HarpeBaHHMU.
BzaumoneiicrBue penoina
C pacTBOPOM IICIOYH U
OpPOMHOI1 BOJIOM.
KauecTBeHHas peakiusi
Ha (PEHOI C XJTOPUIOM
xenesa (11).

CTtpoeHue MOJIEKYJIbl U
(u3myeckue CBOMCTBA
(dbenona. BzaumHoe
BIIMSTHAE aTOMOB B
MOJICKYyJIax
OpPraHUYECKHUX BEIIECCTB
Ha npuMepe GeHona.
XHUMHYECKHE CBOMCTBA
(dbenomna,
MTOJITBEPKAAFOIIINE
B3aMMHOE BJIUSIHUE
aTOMOB: KHCIJIOTHBIE
CBOIICTBa, pPeaKIInU
raJloreHUPOBAHUSI,
HUTPOBAHMSI.
IMonyuyenue ¢penona n3
KaMEHHOYTOJIbHOH
CMOJIBI U U3 TIPOU3-
BOJHBIX O€H301a.

XapakTepu3oBaTb OCOOEHHOCTH
CTPOEHHUS U CBOMCTBA (heHoa
Ha OCHOBE B3aMMHOT'O BIIMSIHUS
aTOMOB B MOJICKYJIE, a TaKKe
CIOCOOBI TTIOTYUYEHUSI U 00JIaCTH
puMeHeHus! peHosa ¢
IMOMOIIHIO POJHOTO SA3bIKA U
si3pIka xuMun. Habmogats u
OINMUCHIBATH J€MOHCTPALIMOHHBIHI
XUMHYECKUN IKCIIEPUMEHT.
CobmrotaTh mpaBuiia
AKOJIOTUYECKU TPAMOTHOTO U
0e301macHOro OOpaIIeHus ¢
TOPIOYMMU U TOKCUYHBIMU
BEIIECTBAMU B OBITY U
OKpY’Karolleu cpele.

pe3yabTaTy U MO COCco0y AeHCTBUS;
aKTYyaJbHbBII KOHTPOJIb HA YPOBHE
IIPOU3BOJIBHOTO.

Ilo3HaBaTeaLHEIC:

1. Co3naBath 1 MpeoOpa3oBLIBAThH
MOJIETIU ¥ CXEMBI JJIs PEIICHUS
3a7ad4.

2. O000mare NoHATHI —
OCYIIIECTBIISATH JIOTUIECKYIO
OTIepAITHIO.

KoMMyYHUKaTHBHEIE:

1. ®opmynupoBaTh COOCTBEHHOE
MHEHHE U TIO3UIHI0, ApTyMEHTHPOBATh
Y KOOPJMHHUPOBATh €€ C TO3UIHAMHU
HapTHEPOB B COTPYAHUUECTBE TPH
BBIpaOOTKe OOIIETo pemeHus B
COBMECTHOMU JEATEIbHOCTH

JInyHOCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOILIEHMS K YUYEHUI0, TOTOBHOCTU U
CHOCOOHOCTH, 00YUAIOIIHUXCS K
CaMOPAa3BUTHIO U CAMOOOPA30BAHHUIO.
2. ®opmMupoBaTh CIOCOOHOCTH K
LeJIeNIOIaraHUIo0, CAMOCTOSATEIBHOM
IIOCTaHOBKE HOBBIX yUEOHBIX
3ajJja4 ¥ MPOEKTUPOBAHUIO
COOCTBEHHOH yueOHOI
JeSITETIbHOCTH.
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AJBOerunnl.
JleMoHcTpanuu.
Mogaean

(1apocTep KHEBBIE
1 0ObEMHBIE)
MOJIEKYJI METaHaIs
H DTaHaId.
O3HaKOMIJICHHE C
KOJIJIEKITUEH
nJjracTMacc

" U3JICITUH U3 HUX.
JIabGopaTopHbIe OMBITHL. 8.

CaoiicTBa popManbaeruaa.

IIpousBoacTBO U
HCIOJB30BaHUE
CTPOUTEIBbHBIX U
OTAEJIOYHBIX
MaTepuajIoB Ha OCHOBE
MOJIUMEPOB U3
dbenonodopmanbaeTuIH
BIX CMOJI M X aHAJIOTOB.
dopmanbaerua, ero
cTpoeHue U GU3NIECKUE
cBoiictBa. DopmanuH.
XHUMHUYECKHE CBOMCTBA
dbopmanbaeruaa:
TUJAPUPOBAHUE,
okucJieHue. Peaknmm
MOJIMKOHJICHCAIIHUH.
I"'omonornueckuii psia
albJICTUZIOB, U30MEPUS,
HOMEHKJIATypa.
KauecTtBeHHast peaknus
Ha aJIbJETUIHYIO
rpyniy. [lonyuyenue
dbopmanbaernmga u
areTajabJaeruaa

U3 COOTBETCTBYIOIINUX
cnuptoB. [lonsTue o
KeToHaX. AJbIeruabl U
KETOHBI B IPUPOJE.

XapakTepu3oBaTh
0COOEHHOCTH CBOMCTB
bopmanbaeruma n
alleTaJIbACTUAa Ha OCHOBE
CTPOCHMS MOJIEKYJI,
CIIOCOOBI MOJIy4YEHHUS U UX
0o0J1acTH IPUMEHEHUS C
IMOMOIIBIO POJHOTO S3bIKA
U SI3bIKA XUMUH.
HaGntonare, onuceiBaTh 1
MPOBOJIUTH XUMHYSCKHI
SKCIIEPUMEHT.

CoOmnronats npaBuiia
SKOJIOTHYECKH TPAaMOTHOTO H
06e30macHOro oopaIeHus ¢
TOPIOYMMHU ¥ TOKCUIHBIMH
BEIIECTBAMH B OBITY U
OKpYJ>Karolieii cpene.

PerynsaTuBHEIE:

1. BHOCHTE HEOOXOMUMBIE
KOPPEKTUBHI B JCHCTBUE IIOCIIE €T0
3aBepIICHHsI Ha OCHOBE €r0 OLIEHKH U
ydeTa XapakTepa CACIIaHHBIX OLTHOOK.
2. Ocy1IecTBISITh KOHCTATUPYIOUIUI 1
MPEABOCXHUIIAIOIINANA KOHTPOJIb 110
pe3yNbTaTy U Mo CIoco0y NeHCTBUS;
aKTyaJIbHBIM KOHTPOJIb HA YPOBHE
MIPOU3BOJIBHOTO.

3. BeigBurates Bepcuu perieHus
po0JIeMbl, 0OCO3HABaTh KOHEUHBIN
pe3yabTaT, BRIOUpaTh U3
MPEIOKEHHBIX U UCKATh
CaMOCTOSITEJIBHO CPEACTBA
IOCTHIKEHMS LIENH.

Ilo3HaBaTeaLHEIC:

1. dopmupoBaTh YCTOMYUBHIIA
y4eOHO-TI03HABATEIILHOT'O UHTEPEC K
HOBBIM OOLTNM croco0aM pereHus
3a7a4.

2. ®opMHupoOBaTH YMEHUS
YCTaHABIIMBATh CBSI3U MEXK/Y pPEabHO
HaOJII01a€MBIMH XUMHYECKUMH
SIBJICHUSIMU U TIPOLIECCAMH,
MPOUCXOSIIMMHA B MUKPOMHDE,
OOBSACHATH NPUYUHBI MHOTOOOpa3Hst
BEIIECTB, 3aBUCUMOCTE UX CBOMCTB OT
COCTaBa U CTPOCHUS, a TAaK¥Ke
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KapOGoHOBBIE KMCIOTHI.
Jemoncrpanuu. Moaenu
(mapocTep>KHEBbIC U
00BbEMHBIE) MOJICKYJI
MYPaBBUHOHN U YKCYCHOM
KkucaoT. OOpasibl
HEKOTOPBIX KapOOHOBBIX
KHUCJIOT: MypaBbUHOMH,
YKCYCHOM, OJIEMHOBOM,
CTE€apUHOBOM,
IIaBeJIeBOIi, OEH30MHOM,
JTUMOHHOM. OTHOIIIEHHE
pa3IHYHBIX KapOOHOBBIX
KHCJIOT K BOJIE.
[Tony4denue Ci10KHOTO
sdupa peaxkuueit
sTepuduKaum.
JlaGopaTopHbIe OMBITHI. 9.
CaoiicTBa yKCYCHOM
KHUCJIOTHI.

Kap6oHoBBIE KUCTIOTHI B
MpUPOJE U B OBITY.
XHUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCJIOT B
CpaBHEHUHU CO
CBOMCTBaMM COJISTHOM
KHCJIOTBI
(B3aummopeicTBHE C
MeTaJlJlaMH, OC-
HOBHBIMH OKCUIAMHU,
OCHOBAHUSIMH, COJISIMH).
YKCyCHast KUCJIOTa KaK
clTaObIN DJIEKTPOJIUT,
HOHHBbIE YpaBHEHUSI
pEeaKkIui ¢ €€ y4acTHUEM.
Peaxkuus
aTepruUKaIIIH.
TI'omomnornueckuii psan
MpeIeTbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT,
n3omepus,
HOMEHKJIaTypa.
ITonyuyenue MmypaBbUHOU
U YKCYCHOM KHCJIOT.
OTIoenbHbIE
MPEACTaBUTEIHN KUC- JIOT
WHOTO CTPOCHHUS:
OJIEMHOBAsI, TMHOJIEBAS,
JMHOJICHOBas, aKpUIIOBas,
maBeseBas, OcH30MHasl.

XapakTepu3oBaTb OCOOEHHOCTH
CBOMCTB KapOOHOBBIX KUCJIOT Ha
OCHOBE CTPOEHHUS UX MOJIEKYJI, a
TaKk>ke crocoObl MOTYUYECHUS U
00J1aCTH IPUMEHECHHUS
MYPaBbUHOU U YKCYCHOM
KHCJOT C MMOMOIIbIO POJHOTO
SI3bIKA U SA3bIKA XUMUU.
Pasnunyate oO1iee, 0coOOEHHOE U
€IMHUYHOE B CTPOCHUU U
CBOMCTBaX OPraHUYECKUX
(MypaBbUHON U YKCYCHOMU
KHCJIOT) OITMCHIBATDH U
MPOBOJAUTH XUMHYECKUI
skcriepumenT. CoOro1aTh
MpaBUjIa SKOJIOTUYECKHU
TPaMOTHOTO B OE30ITaCHOTO
oOpailiie-us C TOpIOYUMHU U
TOKCUYHBIMHU BEIIECTBAMH B
OBITY U OKpY>Kalolllell cpeae u
HEOPraHUYECKUX KHUCJIIOT.
HaGnronate, onucsiBaTh U
MIPOBO-UTh XUMHUYECKHUH
skcnepumenT. CoOroaaTe
MpaBUJia SKOJIOTUYECKHU
IPaMOTHOTO U G€30I1aCHOTO
oOpaIieHus ¢ TOPIOYUMH U
TOKCUYHBIMHU BEIIECTBAMHU B
OBITY M OKpY KaIoIIeH cpene.

3aBUCUMOCTD TPUMEHEHHUS BEIIECTB OT
WX CBOMCTB.

KoMMyHUKaTHBHEIE:

1. ApryMeHTHPOBAaTh CBOIO TO3HUIIHIO
Y KOOPAUHUPOBATH €€ C

MO3ULIUSIMU TAPTHEPOB B
COTPYIHUYECTBE MIPU BHIPAOOTKE
001I1ero pelieHusi B COBMECTHOM
JIEATCILHOCTH.

2. AZIeKBaTHO UCIOJIb30BaTh PEUEBbIC
CpeaCTBa AJIsl PEIICHUS Pa3IMYHbIX
KOMMYHUKATUBHBIX 3a/1a4; BJIaJIETh
YCTHOM Y MMCBbMEHHOM PEYbIO;
CTPOUTHh MOHOJIOTHYECKOE
KOHTEKCTHOE BBICKA3bIBAHHE_

JIMYHOCTHEIE:

1. YMmeThb onieHUBaTh MPaBUIHLHOCTH
BBITIOJTHEHMSI YIeOHOM 3a/1a4H,
COOCTBEHHBIE BO3MOKHOCTH €€
peIICHNS.

2.AHanu3upOBaTh IMOLIMOHAIILHBIE
COCTOSTHUSI, TIOJTY4YCHHBIC OT
YCHEIIHOH (HeyCTenTHON)
JIESITENILHOCTH, OLICHUBATh UX BIUSHHE
Ha HACTPOCHHE YEIIOBEKA.
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CrnoxHbie 3pUpBHI.
Kupsr.
JeMmoHcTpauu.
Konnekuus numeBbrx
>KUPOB U Macel.

WN3yuyeHue cocraBa
)KUpOB. JKHUpHbI
pacTUTEIbHOTO U
’KMBOTHOI'O
MIPOUCXOXKICHUS,

XapakTepu3oBaTh
0COOEHHOCTH CBOMCTB
’)KUPOB Ha OCHOBE
CTPOEHUS UX MOJIEKYJI, a
TaK)Ke KJIacCu(UKAIUU

PerynsaTuBHBIC:

1. [TnanupoBaTh CBOM ICUCTBUS B
COOTBETCTBHH C ITOCTaBICHHOMN
3a71a4eil U yCIOBUSIMH €€ peaTM3alliH.




PactBOopumocTh
>KUPOB B
OpraHUYEeCKUuX U
HEOPraHUYECKUX
pacTBOPUTEIISIX.
HN3roroBnenue
mbu1a. Konnmeknus
o0OpasnoB
IPUPOTHBIX
naxy4dux 3(pUPHBIX
macen. Komnekuust
SKUJIKUX U TBEPJIBIX
MOIOIIIUX CPEJICTB.
CpaBHeHue
MOIOIIIMX CBOMCTB
pacTBOPOB MbLIA U
CTUPAIILHOTO
MOPOIIIKA.
JlaboparopHbie onbIThL. 10.
CgoiicTBa >xxupos. 11.
CpaBHEHHE CBOMCTB
pacTBOPOB MbLIA U
CTUPAILHOTO TTOPOIIKA.

pa3nu4dusa B UX COCTaBeE.
I'mpponus xupoB 1 ux
OMBUICHHE. MbLia.
CuHTeTH4ECKHE MOIOIIHE
cpenctBa (CMCO).
DKOJIOTMYECKHUE aCIIEKTHI
npumenenuss CMC.
I'mppupoBaHue XUAKNUX
)kupoB. IIpousBoacTBo
TBEPABIX )KUPOB Ha
OCHOBE PaCTUTEIbHBIX
macei.Ilonstue o
CJIO’KHBIX 3QHUpax.
CnoxHbie 3pupsl
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT U
OJTHOATOMHBIX CITUPTOB.
HN3omepus u
HOMEHKJIaTypa CJI0KHBIX
s¢upos. Peakius
sTepruUKaInA.
CnoxHbie 3(pupbl B
npupoze. JKupbl kak
CIIOKHBIE (UPBI
TJIMLEPHHA U BBICIINX
KapOOHOBBIX KHUCIIOT.

YKAPOB TI0 UX COCTaBY H
MPOUCXOXKACHUIO U
MMPOU3BOJICTBO TBEPIBIX
YKHPOB Ha OCHOBE
pactutenbHbIX Macen. Ha
OCHOBE PEaKIInH1
srepupuKanuu
XapaKTepHU30BaTh COCTAB,
CBOMcCTBa 1 o0JlacTu
MPUMEHEHUSI CII0KHBIX
3¢upoB.

HaGnionare, onuceiBaTs 1
MMPOBOJIUTH XUMHYSCKHI
SKCIIEPUMEHT.

CobumronaTh mpaBuiia
SKOJIOTHYECKHU TPaMOTHOTO H
06e30macHOro oopaIeHus ¢
TOPIOYMMHU ¥ TOKCUIHBIMH
BEIIECTBAMH B OBITY U
OKpYJ>Karolieii cpene.

Ilo3HaBaTenbHbIE:

1. OcymiecTBisITH BHIOOD

HanOonee 3¢ HEeKTUBHBIX

CIOCOOOB pEIICHUS 3a71a49 B
3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBUM.

2. OcyuIecTBIATh CpaBHEHHE,
KJIACCU(PUKALINIO, CAMOCTOSTEILHO
BbIOMpasi OCHOBaHUS M KPUTEPHUH IS
yYKa3aHHBIX JOTMYECKUX OTEPaInii.

KoMMyHUKATUBHEIE:

1. CoBepiieHCTBOBATh yMEHHE
JIOrOBapUBATHCS U MPUXOAUTH K
o011emMy penIeHuIo B COBMECTHOM
JIEATCILHOCTH.

JIMYHOCTHEIE:

1. Pa3BuBaTh BHYTPEHHIOIO MO3UIIUIO
Ha YPOBHE MOJ0KUTEIBHOTO
OTHONICHUS K IIKOJIE, IOHUMaHUS
HEO0OXOJUMOCTH yUEHUS,
BBIPQXEHHOTO B MPeo0IajlaHuu
y4eOHO-TI03HABATEIbHBIX MOTUBOB H
MPEINOYTEHUH COLMATBHOTO CrIocoda
OILICHKH 3HaHWH.
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YrneBonsl.
JemoHCcTpanuu.
Konnexmus
KpaxmMaJiocoAep Kall
X MPOIYKTOB
NHUTaHUS U
MPOJIYKTOB Ha
OCHOBE caxapo3bl.
BzaumoneinicTBue

CocTaB yrineBoJi0B, UX
HAaXO0X€HUE U POJIb B
pupojie. 3HaUCHUE
yIJIE€BOJOB B TEXHHUKE,
OBITY, Ha IPOU3BO/ICTBE.
Knaccudukarms
YIJI€BOJOB: MOHO-, IU-
Y MoJIucaxapuasl.
CrpoeHne MoJeKyIbl

XapakTepu3oBaTh COCTaB
YIJICBOJIOB M KX
KJIaccu(UKAIINIO HA
OCHOBE CITOCOOHOCTH K
TUAPOIIU3Y.

OmnuceiBaTh CBOMCTBA
IJIFOKO3BI KaK BEIIECTBA C
JIBOUCTBEHHOW (DYHKITUCH
(ampaerunocnupra).

PeryiasTuBHEbIE:

1. CamMoCTOATENBHO OCO3HABATD
MIPUYMHBI CBOETO yCcIexa Win
HEeyCrexa U HaXOJIUTh CIIOCOOBI
BBIXOJIa U3 CUTYAal[MU HEYCIeXa.

Ilo3HaBaTenbHbBIE:

1. Crpouts joruueckoe
paccyxJeHHe, BKIIoYaroliee
YCTaHOBJIEHHE IPUYHUHHO-




TJIFOKO3bI U
caxapo3bl C
TUJIPOKCHIIOM MEOU

().

JIabopaTOpHBIE OTIBITHI.

12. CpoiicTBa
TJIIOKO3EL. 13.
CaolicTBa
Kpaxmara.

TJIFOKO3HI.

JIBOWCTBEHHOCTbH
byHKIIIH
OpPraHu4IeCKOTO
BEILIECTBA Ha MPUMEPE
TITFOKO3bI
(anmpaeruIoCmupT).
XUMHYECKHUE CBOMCTBA
TJTFOKO3HI,
JIOKQ3bIBAOIIINE
JIBOMCTBEHHOCTH €€
dyHKIAN:
TUAPUPOBAHUE,
B3aUMOJEHUCTBHUE C
ruapokcuaom meau (11),
OKHCJICHUEC
((pepmentaTuBHOE,
peaKIus «CepeopsiHOTO
3epkanay»). bpoxenue
TJIFOKO3bl. DOTOCUHTES.
DpyKTO3a KaK H30MEP
roko3bl. Caxapo3sa Kak
MpeICTaBUTEIh
JICaxapyuaoB.
[IpousBoacTBO caxapa.
IHonucaxapuibr:
KpaxmaJi, LeJIroIo3a.
CpaBHeHUE UX
CTpPOCHUS

U CBOMCTB.
KauecTBenHnas peaxmus
Ha KpaxmaJl.

YcranaBiMBaTh
MEXINPEAMETHBIC CBSI3U
XAMHH U OMOJIOTUH Ha
OCHOBE PACKPBITHSA
OUOJIOTMYECKOMN POJIN U
XUMHYECKHX CBONCTB
BaKHEHTITIX
npeacTaBUTENei MOHO-,
V- U TIOJIUCaxapuao0B.

Habaronath, OnMChIBaTEL U
OPOBOJAUTH XUMUYECKUUN
OKCIIEPUMEHT.

Cobaronats npasuia
TEXHHUKHU O€30IMaCHOCTH
npu paboTe B KaOUHETE
XAMUH.

CIICJICTBEHHBIX CBS3€EH.

KomMyHUKaTHBHBIC:

1. ®opmynupoBaTh COOCTBEHHOE
MHEHUE | IMO3UIIMI0, apTyMEHTUPOBATh
¥ KOOPAMHUPOBATH €€ C MO3ULUIMHU
MapTHEPOB B COTPYAHUUYECTBE TIPU
BBIPAOOTKE OOIIETO PEIICHUS B
COBMECTHOM JAEATEIBHOCTH.

JIM4HOCTHBIE:

1. BeicTpanBath COOCTBEHHOE
[[EJIOCTHOE MUPOBO33pEHUE:!
0CO3HABAaTh MOTPEOHOCTH U
TOTOBHOCTBH K CAaMOOOPa30BaHHUIO, B
TOM YHUCJIE U B PaMKax
CaMOCTOSITEIIbHOM IeATeTbHOCTH BHE
IIKOJIBI.

TEMA 4. A3OTCOJIEPXXAILIME OPTAHUYECKUE COEJIMHEHUS U X HAXOXJIEHUE B XXMBOM ITPUPOJIE
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AMUHEBI. AHUJIVH.
Jemoncrpanuu. Moaenu
(1rapo- cTep>KHEBBIE U
00BbEMHBIE) MOJICKYJI
METWJIaMHUHA ¥ aHUJIHHA.
du3znyeckue CBOMCTBa
aHWJIWHA: arperaTtHoe
COCTOSTHUE, IIBET, 3amax,
OTHOIIICHHE K BOJIC.
B3aumonerictBue
aHUJIHHA C KHCIIOTaMU.
B3aumonerictBue
ra3zo00pa3HbIX
METWJIaMHUHA U XJIOPOBO-
nopoja. OTHOIIeHUE
aHWJIMHA K OpOMHOM
(MogHOM) BOJIE.
Konnexnus aHUITMHOBBIX
KpacuTeneu u
npenapaToB Ha OCHOBE
aHUJIMHA.

IIpupoausie kpacurenu
KakK MPOU3BOIHbBIC
aHusimHa. OTKPBITHE U
CTPYKTYypa aHWJIHHA.
AMuHOrpymnmna.
OcHOBHBIE CBOMCTBa
aHWJINHA.
bpomupoBanue
aHWIMHA (Ka4yeCTBEHHAS
peaKiys Ha aHWJIUH).
Bzaumnoe BiusiHue
aTOMOB B MOJIEKYJIaX
OpTraHUYECKUX
COEIMHEHUI Ha TIpuUMeEpe
anunmHa. [lonydyenue
anunuHa. Peakuus

H. H. 3ununa.

XapakTepu3oBaTh
OCOOCHHOCTH CTPOCHHUS U
CBOMCTBa aHUJINHA Ha
YeHUsl U 00J1acTH
MPUMEHCHUS] aHWJINHA C
MOMOIIBIO POJHOTO SA3bIKA
U SI3bIKa XUMUM.
HaoOmaronate 1 onuceIBaTh
JIEMOHCTPAIIUOHHBIN
XUMHUYECKUN
SKCIIEPUMEHT.

CobumronaTh mpaBuiia
SKOJIOTUYECKU TPaMOTHOTO U
06e30macHOro oopaIeHus ¢
TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMH B OBITY U
OKpY>Kalolllel cpene.

PerynsatusHele:

1. Bragets ocHOBaMM CaMOKOHTPOJIS,
CaMOOLIEHKH, IPUHATHUS PELLIEHUN U
OCYILIECTBIIEHUS] OCO3HAHHOTO BbIOOpa
B yueOHOM U IIO3HABaTEIbHOU
JeSITETbHOCTH.

2. Beibop Hanbomee 3 GheKTHBHBIX
crocoOOB peleHus 3a/1a4 B
3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBUM.

[To3HaBaTenbHEIE:

1. YMeeT BBITIOTHATE TOTHYECKHUE
JeicTBUS abcTparupoBaHus,
CpaBHCHHSI, HAXOXJICHUS OOIIIX
3aKOHOMEPHOCTEMH, aHaIN3a, CHHTE3A.
2. BHocuts HEOOXOOUMBIE
JIOTIOTHEHUS U KOPPEKTUBHI B TJIaH U
croco0 JIEHCTBHS B CITy4ae
pacxoKJIeHHUs ITAJIOHA C PeaTbHBIM
JIEHCTBUEM H €TI0 MTPOTYKTOM.
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AMWHOKMCIIOTBI.
JemoHCcTpanuu.
Arnteynnie
npenaparsl,
coaepIKaIime
aAMHHOKHCIIOTEI.
VYI1akoBKH OT
NPOIYKTOB,
coaepIKaImx
aAMHHOKHCIIOTHI 1
X conu (IPOIYKTHI
NHUTAHUA,

cozep Kalme
BEIIECTBA C KOJAMU
E620 — rayra-
MHHOBAas KUCJIOTAa,
E621 — rnyramu-
HaT HaTpus, E622—
525 —rayramu-
HaTBI APYTHUX
meTayioB, E640 —
ruuH, E641 —

AMMHOKaImpoOHOBast
kucioTa. [lonnamuaneie
BOJIOKHA, KallpoH.
Peakiusa
MOJIMKOHJIEHCALIUH.
IMonsiTue 06 amumax
KapOOHOBBIX KUCJOT.

ITonsaTue 00
AMHHOKHCJIOTaX.
AMHWHOKHCIIOTEI KakK
Ou(yHKIIMOHATBHBIC
amboTepHbIC
COCIMHCHUS.
dusuyeckre cBoOCTBa
AMHHOKHCJIOT.
OcobeHHOCTH
JIMCCOLMALIUN
AMHMHOKHCJIOT B BOJHBIX
pactBopax. bunosspasre
nonbl. Knaccudukanus
1 HOMEHKJIAaTypa

OmnuceiBaTh CBOMCTBA
AMUHOKHCIIOT KaK
On(pyHKITMOHAITBHBIX
aM(pOTEPHBIX COCTMHEHUM.
YcranaBiuBaTh
MEXIIPEAMETHBIC CBSI3HU
XUMUHU

U1 OHMOJIOTUH Ha OCHOBE
pacKpbITHS
OUOJIOTUYECKON POJTH U
XUMHUYECKUX CBOMCTB
AMUHOKHCIIOT.

HaoOmaronarte 1 onuceIBaTh
JIEMOHCTPALlMOHHbIN
XUMHYECKHIN SKCIIEPUMEHT.

KomMMyHUKaTHBHBIE:

1. IIppHUMATH TTO3UITNIO COOECETHHKA,
MOHUMas MO3ULHIO IPYToTo,
pa3ianyath B €r0 peyu: MHEHUE (TOUKY
3peHHus), 10Ka3aTeIbCTBO
(aprymeHTsI), PaKThl; TUTIOTE3HI,
AKCHUOMBI, TEOPHH.

2. loroBapuBatbcs O NMpaBuiIax u
BOIpocax Juisg 00CY>KAEeHUs B
COOTBETCTBUU C IIOCTaBJIIEHHOU IEpe]]
IPYNION 3a1aueH.

JInyHOCTHBIE:

1. JlemonctpupoBath
MHTEJUIEKTyaJIbHbIE U TBOPUYECKHE
CIIOCOOHOCTH, OTBETCTBEHHOE
OTHOILIEHHE K 00yUYEeHHIO,
M03HABATEJIbHBIE MHTEPECH K MOTHUBHI,
HarpaBJICHHbIE HA U3y4YEHUE
IpeMeTa; 0CO3HAIOT IEHHOCTh
3I0pPOBOTO U OE30mMacHOro oopasa

N aMHHOKHCJIOT.
JIEHIVH). JIHTIETITHIBL. JKU3HHU.
JlokazarenbcTBa TenTuanas cBs3b. 2. ®opMUpPOBaTH a/ICKBATHYIO
aM(pOTEePHOCTH Croco6bI IOy YeH s CaMOOIICHKY, OCO3HAHHOCTb YUCHHS U
aMHHOKHCJIOT. AMIHOKICIIOT. y4eOHOM MOTHBAIINH, aJIEKBATHOE
AMUHOKHCIIOTEI B pearupoBaHKe Ha TPYAHOCTH.
npupoae, ux
OMoJIOruYecKast posb.
Hezamenumpbie
AMHUHOKHCJIOTHI.
23 benxu. benku xak OnuceIBaTh CTPYKTYpPHI U PerynsaruBHpre:
JeMoHcTparuu. OUOTIONIMMEDPBHI, UX CBOMCTBa OEJIKOB KakK 1. YuuThCs HCIONIB30BATH CBOU
Henatypanus cTpoeHue (mepBUYHas, OMOMOJIUMEPOB. B3TJIs1/{bI HA MHP JUIs1 O0BSCHCHHS
pacTBOpa KypHUHOTO BTOpPUYHAS U TPETUYHAs YcraHaBinuBaTh PasIUYHBIX CUTYALUH, PELICHIS
OeJKa o CTPYKTYPBbI), MEXIPEIMETHBIC CBSI3U BO3HHKAIOIIMX MPOOIEM 1




OEHUCTBUEM
TEMIIEpaTypHl,
pacTBOPOB COJIEM
TSIKEJIBIX METAJJIOB
u staHoua. ['openue
NTUYBETO IIepa,
LIEPCTSIHOW HUTH U
KyCOYKa
HaTypaJIbHOU KOXHU.
I{BeTHBIE peakuumn
OCIIKOB.
JIabGopatopHble ONBITHL. 14.
CaoiicTBa OENKOB.

XUMHYECKHE CBOMCTBA
(menaryparusi,
THAPOJIA3,
KauyeCTBEHHBIC PeaKIIuu
— OuyperoBas u
KCAaHTOIIPOTEUHOBAsT).
buonormueckue
(yHKIIMHN OENKOB:
CTpOUTEIIbHAS,
(epMeHTaTHUBHAS,
3aIyUTHAs], TPAHCIIOPTHAS,
CHTHaJIbHAs

XUMHUHU U OMOJIOTHH Ha
OCHOBE PaCKpBITHS
OUOJIOTMYECKOMN POJIN U
XUMHYECKHUX CBOMCTB
OCIIKOB.

[TpoBoauTh, HAOTOIATH U
ONHKCKLIBATH XUMHYECKHUI
AKCIIEPUMEHT.

W3BJICYCHMS] JKU3HEHHBIX YPOKOB.

2. OnpenensTs nocae10BaTeIbHOCTb
IIPOMEKYTOYHBIX LIEJIEH

C YYETOM KOHEYHOTI'O pe3yJIbTara;
COCTaBJIATH IUJIaH U
IIOCJIEI0BATEIBLHOCTD

JICHCTBHM.

ITo3HaBaTENbHEIE:

1. ®opmupoBaTh yMeHuUs
YCTaHABJIMBATB CBA3M MEKIY PEAIBHO
Ha0JI10/TaeMBbIMU XUMHUYECKUMHU
SBJICHUSIMU U NPOLIECCAMH,
MPOUCXOSAIIMMH B MUKPOMHUPE,

U JIp.
00BACHATE IPUYUHEI MHOT00Opa3us
24 [TonsTne JIHK u PHK kak OnuceIBaTh CTPYKTYpy U elee p p
B TB.
O HYKJICUHOBBIX 6uononumepsl. O0mas COCTaB HYKJIEHHOBBIX ) I(I:I
. CaMOoCTOATEIBLHO 0CO3HABATH
KHMCJIOTaxX. JIeMOHCTpaluu. | cxemMa CTpPOEHHS KHCJIOT KaK
MIPUYUHBI CBOETO ycIexa HIIH
Mogens monekyisl JTHK. HYKJICOTH/IA. MOJIMHYKJIE€OTHUIOB. P y 6
HeycIexa ¥ HaXOQUTh CIIOCOOBI
OO0Opa31bl MPOIyKTOB, CpaBHEHHE CTPOCHUS, Y cranaBiMBaTh y A
BBIXO/Ia U3 CUTYyalllU HEyCIeXa.
MMOJTyYCHHBIX U3 HaXO)KJIE€HHE B KIIETKE U MEXIIPEAMETHBIC CBSI3U
o KoMMYHUKATHBHBIE:
TpPaHCTEHHBIX (HOopM dyukmuii JITHK u PHK. XUMUH U OMOJIOTHH Ha | Thanbosa GHoe
o . [TnarupoBats yueOH
pacTeHui ¥ )KUBOTHBIX. Bunel PHK u nx OCHOBE PaCKpPBITHS P y
o COTPYIHHYECTBO C YUUTEIEM U
JlexkapcTBEHHBIE CPENCTBA | (hYyHKIIHH. OHMOJIOTUYECKON POJIH ITUX c epzﬂ a y
BEPCTHUKAMHU.
U TIpeTiaparhl, ITonsarue o KHCJIOT B Iepeaade u T p
MYHOCTHEIE:
H3TOTOBJICHHEBIC C OMOTEXHOJIOTHH U €€ XpaHESHUU 1 Tomserss
. " . MMEHSTD [I0JIYUCHHbIE 3HAHNS B
HOMOIIBIO TEHHOM ucnons3oBanue. [lonsatue HACJICICTBEHHOM P . Y
N IMOBCEIHEBHOM JKU3HU.
WHXKCHEPHUH. 0 TCHHOU WH)XCHEPUH. nH(pOpMaITUH. a
2. Pa3BuBaTh CI1ocOOHOCTE K
I'ennomonuduIpOBaHHBI
CaMOOIIEHKE Ha OCHOBE KPUTEPHS
€ TIPOJTYKTHI. N
YCHEIIHOCTH YYeOHOU e TSIIEHOCTH.
25 I'eneTnueckas cBsI3b Tlousituie o V CTaHaBIMBATE PerynsTuBHbIC

MEXy KjaccaMu
OpPraHUYECKUX
COEJIMHEHN.

T'€HETUYECKOU CBI3HU

U TEHETUYECCKOM PsIIe
Ha TIpuMepe
B3aMMOTICPEX010B
MEXTy KJIacCaMHu
YIJICBOJOPOJIOB U

B3aUMOCBSI3b MEXKY
COCTaBOM, CTPOEHHUEM U
CBOMCTBaMH
MpeACTaBUTENEH KJIaCCOB
yIJIEBOAOPOJOB U
KHUCJIOpOa- U

1. ®opmynupoBaTh yueOHbIC 3a/1a4H
KaK IIard JIOCTHKECHUS TIOCTaBICHHON
LEJIN IeATEIIbHOCTH.

2. Bo1bupaTh U3 NpeioKEHHBIX U
CaMOCTOSITENIbHO UCKAaTh
CpEeICTBA/PECyPCHI IS PEIICHUS




KHUCJIOPOJI- U
a30TCcoAepIKaIINX
COEeIUHEHUH.
Nnnrocrpanus
TeHETHYECKOM CBS3HM Ha
MpUMEpPE OPraHUUYECKUX
COCOUHEHUU PA3TUUYHBIX
KJIACCOB, COAEPKALINX
JIBa aTOMa yrJjiepoja.
Hemoncrpauuu. [lepexon:
3TAHOJI - OTHIICH —

a30TCcoAepIKAIINX
coenuHeHu. OnMChIBaThH
T€HETUYECKHUE CBSI3H
MEXAy KjaccaMu
YTJICBOJOPOJIOB C
MMOMOIIBIO POJTHOTO S3bIKA
U SI3bIKA XUMHUH.

3a]1a9n/AOCTHKEHHS [IEJIH.
[To3HaBaTeNbHBIC

1. Ctpouts paccyxaeHnue OT 00X
3aKOHOMEPHOCTEH K YaCTHBIM
SIBIICHUSIM Y OT YaCTHBIX SBJICHUH K
OOIIMM 3aKOHOMEPHOCTSIM.

2. Co3naBatb BepOaIbHBIE,
BCIICCTBECHHBIC U NHPOPMAIIMOHHBIC
MOJICTI C BBIICIICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK
00bekTa. KOMMyHUKATUBHBIC

STUJIICHIJIMKOIb. 1. ®opMupoBaTh yMEHHMS CIIyIlIaTh
26 I[IpakTHuecKas Pemenne [IpOBOANTH, HAGIIOATE U YUUTEIIsI, BECTH IUAJIOT C yUUTEIEM U
pa6ora Ne 1 SKCHEPUMEHTAIBHBIX 3a4a4 OIMCEIBATE XMMUUIECKILL JPYTUMU y4alMMHCS.
«H nentuduxanms 1O H/ICHTHUKAIIH SKCIIEPUMEHT ISt JIn4HOCTHBIE.
OPTaHHUYECKHX OPTaHMYECKHX COCAMHEHUH. | 110 qTBepsKICHMS CTPOCHHUSI 1. BBINOJIHATE CAMOCTOSATEIBHBIC
COETUHEHUI. ¥l CBOHCTB Pa3IMYHbBIX MOCTYTIKH U IEHUCTBHS (B TOM YHUCIIE
OPraHHYECKHX PYKOBOASLIETO IJIaHa), IPUHUMATh
COEMHEHUIA, a TAKkKe UX OTBETCTBEHHOCTb 33 UX PE3YJbTAThL.
b
HUJIEHTU(PUKALIUY C
IOMOIIBIO KaYE€CTBEHHBIX
peaKkIuu.
27 O0600611eHNE U Knaccndukanms KHCI0poa- U | KiaccudpuuuposaTsb PerynarusHsie
CHCTEMATHU3allusd 3HaHUH | a30TCOAECPIKALIUX KHCIIOPOJ- U 1. BnaneTs HaBbIKaMM OpraHU3aLUH
O KHCIOpOJ- U OpPraHMYeCKUX COCIUHEHUN a30TCoepIKAIIINE y4eOHOI e TEIBHOCTH,

a30TcoAepI)KaIuX
OpPraHUYECKUX
COCIUHEHUSX.

110 HAIIMYUIO
(PYyHKIIMOHAJIBHBIX TPYMIL.
CocraBnenue Gopmyi u
Ha3BaHWUU KUCIOPOA- U
a30TCOLEPIKALINX
OpraHUYECKHUX COCIUHEHUM,
X TOMOJIOTOB U U30MEPOB.
CBolicTBa npeacraBuTesei
Ba)KHEMIIMX KJIACCOB THUX
COCJIMHEHWH, UX ITOJIyYECHUE
1 IPUMEHEHHUE.

OpraHUYecKue COeIUHEHUS
10 HATUYUIO
(OyHKIIMOHAJIBHBIX T'PYMHIL.
CocraBisats GopMyabl U
JlaBaTh Ha3BAHUS
KHCJIOPOJ- U
a30TCOICPIKAIIUM
OpPraHUYECKUM
coenuHeHUusIM. OnuchIBaTh
CBOMCTBA IIPEICTABUTEIIEU
Ba)KHEHIIINX KJIACCOB 3TUX

CaMOKOHTPOJISl M OIICHKU PE3yJIbTaTOB
CBOCH JESITCIIHHOCTH.

2. O00OCHOBEIBATH I[EJIEBBIE
OPUEHTHUPHI ¥ PUOPUTETHI CCHUTKAMU
Ha [IEHHOCTH, YKa3bIBas U
000CHOBBIBas JTOTMUECKYIO
[IOCIE0BATEILHOCTh IIaroB.
Ilo3HaBaTeaLHEIC

1. BHOCHUTE HEOOXOIUMEIE
JIOTIOTHCHHSI ¥ KOPPEKTUBHI B TUIAH U
croco0 JICHCTBYSI B CITy4ae




['enernueckas cBsI3b MEXK1Y
pa3IUYHBIMU KJ1accaMu
KHCJIOPOJI- U
a30TCoJIepKalINX
OpPraHNYEeCKUX COCJIMHEHUMN U
yrieBoaopoaos. [loaroroska
K KOHTPOJIbHOU padoTe.

COCIUHECHUH, UX
MOJIy4Y€HHUE U NPUMEHEHUE
C TIOMOIIIO POJTHOTO
SI3BIKA M SI3BIKA XUMHH.
YcranaBauBaTh
F€HETUYECKYIO CBA3b
MEXy Pa3InNIHbIMHU

PACXOXKIEHUS 0’KHIaeMOTO
pe3ynbTarta AeUCTBUS U €r0 peaabHOro
MPOJIyKTA.

2. HabOmrogaTh, BEIABUTATh THIIOTE3EI,
JieJaTh YMO3aKIIOUEHUs, TIPOSIBIISITh
CaMOCTOSITENILHOCTh B MPUOOPETEHUN
HOBBIX 3HAHUH M MPAKTUICCKUX

Penrenne pacueTHBIX 3a/1a4. KJlacCaM¥ KHUCJIOPOA- U YMCHUH.
a30TCoIepKAIINX KomMyHHKaTHBHbBIE
OPraHUYECKHUX 1. CoBepIilieHCTBOBATh
COCTMHEHUH 1 KOMMYHUKATHBHYIO KOMIIETEHTHOCTb,
YTJICBOJIOPOIOB. BBICTYTIas TIEPE] OJTHOKIACCHUKAMH,
28 KonTponbhas padora Ne 2 [IpoBOIHTE pedIeKcHio oTcTanBas U 00OCHOBBIBAs

o teme «Kucnopon- u COGCTBEHHBIX NOCTIHIKEHMUI COOCTBEHHYIO TOUKY 3PCHUS, YBaXKaTh

a30TcoIepIKaIme B TIO3HAHMH XHMUH MHEHHE OIMOHEHTA MPH 00CYKICHUN

OpPraHNYECKHUE BEIIECCTBAY YIJIEBOJIOPOTIOB, A TAKIKE BOIIPOCOB.
KHCIOPOI- 1 2. VYcraHaBIMBaTH M CpPaBHHUBATH
A30TCOMEPIKAIIIX pasHble TOYKU 3PCHUS, MPEKIE UYeM
OPTAHUYECKHX BEIECTB. NPUHUMATD PEIICHHS U JIeIaTh BBIOOP.
AHanu3upoBaTh JInHOCTHEIE.
Pe3yIBTATH KOHTPOJIBHOR 1. [TornmaTh HEOOXOAUMOCTD
pabGoTHI M BEICTPAUBATh OCO3HAHHOTO BH?Opa 5
TYTH JAOCTHXCHUS WHJVBHTy AIbHOU 06pf.30BaTeJ'II)HOI/I
JKETAEMOTO YPOBHSI TPAcKTOPHH B JaTbHEHIIeM o0yueHHn
YCIIEMHOCTH. 1 Tpo(hecCHOHANBHOM eI TeTbHOCTH.

TEMA 5. XUMUS 1 )KU3Hb
29 [TnacT™Macch u PerysstuBHbIE:

BOJIOKHA.
JleMoHcTpanuu.
Konnexkmmsa
CUHTETHYECKHX
HCKYCCTBEHHBIX
MMOJIUMEPOB,
mjIacTMacc 1

IHomumepuszauus u
MOJIMKOHJECHC AU KaK
CIIOCOOBI MOJTyYEeHUS
CHUHTETUYECKHUX
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUH.
ITonyuenue
HCKYCCTBEHHBIX

XapaKkTepru30BaTh pEaKLUU
MOJIMMEPU3aLU U
MMOJTMKOHJICHCAIIUU KaK
cocoObI MOJTyYEHUSI
CHUHTETHYECKHUX
BBICOKOMOJIEKYJISIPHBIX
coequHeHuil. OMUCHIBATH
OTJIE€IbHBIX

1. YauThCs HCIIOIB30BaTh CBON
B3TJISABI HA MUP AJIs1 OOBSICHEHUS
Pa3IMYHBIX CUTYaLNH, PEILICHUS
BO3HUKAIOIIUX MPOOIEM H
W3BJICYEHHUS )KU3HEHHBIX YPOKOB.

2. PaGotas mo minaHy, CBEpSTh CBOU
JIEHCTBHSI C LIEIIBIO U, IPU




U3JEJINU U3 HUX.
Komnexkius
CUHTETUYECKUX U
HCKYCCTBEHHBIX
BOJIOKOH U U3ICIHI
U3 HUX.
PacmoznaBanue
HaTypaidbHBIX
BOJIOKOH
(x10mMYaTOOyMaxkHO
o ¥ JbHSHOTO,
IIEJIKOBOTO U
LIEPCTSHOI'0) U
HCKYCCTBEHHBIX
BOJIOKOH
(areraTHOTO,
BHCKO3HOT0) TIO
OTHOIIIEHHUIO K
HarpeBaHUIO U
XUMHUYECKUM
peakTuBam
(KOHIIEHTPUPOBAHH
BIM KHCJIOTaM U
IIejo4am).
JIabopaTopHbI€ OTBITHL. 15.
3HAaKOMCTBO € 00Opa3amMu
IIACTMACC, BOJIOKOH U
Kay4yKOB.

BBICOKOMOJICKYJISIPHBIX
COE€IMHEHUN
XUMHUYECKOM
MoauduKaein
MMPUPOJHBIX TIOJTUMEPOB.
CTtpoeHue moJIuMepOoB:
JIUHEWHOE,
MPOCTPAHCTBEHHOE,
ceTdyaroe.

ITonstue o

rJracTMaccax.
TepMonacTuyHbIE U
TEePMOpECaKTUBHbBIC
noimMepsl. OTAeTbHBIC
MPEACTaBUTEIIH
CHUHTETUYECKUX U
HMCKYCCTBEHHBIX TTOJIUMEPOB:
(henomopopManbIeTuIHbIE
CMOJIBI, TTOJINBUHWIIXJIOPH/I,
TeII0H, TIEIUTYITON.
[TonsATHE O XUMHUYECKUX
BoJIOKHax. HatypanbHble,
CHUHTETUYECKHUEC U
HMCKYCCTBCHHBIC BOJIOKHA.
Knaccudukanuus u
OTHEIbHBIC TIPEACTABUTEITH
XUMHYECKUX BOJIOKOH:
areTaTHoe (TpualeTaTHbIN
IIIEJIK) ¥ BUCKO3HOE BOJIOKHA,
BUHWIXJIOPUIHBIC (XJIOPUH),
MMOJIMHUTPUIIbHBIE (HUTPOH),
MOoJINaMUIHbIC (KaIpOH,
HAMIIOH), MOIUAPUPHBIS

npeacTaBUTEIe
IJ1aCTMACC U BOJIOKOH, UX
CTpPOCHUE U
KJ1acCU(HUKAIIIIO

C MIOMOLIBIO POJHOTO
s3bIKA M SA3bIKa XUMHH.

HEO0OXOAMMOCTH, UCTIPABIISATH OIIMOKH
CaMOCTOSTENBHO.
Ilo3HaBaTeaLHEIC:

1. CamocCTOSTEIFHO OCO3HABATh
MIPUYMHBI CBOETO YCIIeXa U
HEeyclexa U HaXOJUTh CIIOCOOBI
BBIXOJIa U3 CUTYyaIlMH HEYyCIexa.
2. ®opMupoBaTh YMEHUS
6e30macHoro U APPEKTHBHOTO
MCIIOJIb30BaHUs J1a0OpaTOPHOTO
000py10BaHUS.

KoMMyHUKATUBHEIE:

1. [TnanupoBath yueOHOE
COTPYJIHUYECTBO C YUUTEIIEM U
CBEPCTHUKAaMU; BIAJETh
MOHOJIOTHYECKON B

JTUAIOTHYECKOi popMamMu pedH B
COOTBETCTBUU C HOPMAMH POJAHOTO
S3bIKA; BBIPAXKATh CBOU MBICJIH C
JOCTaTOYHOM MOJTHOTOM U
TOYHOCTEIO.

JIMYHOCTHEIE:

1. TIpuMmeHsTH NOTyUYEHHBIC 3HAHUS B
MMOBCETHEBHOM KM3HU.

2. Oco3HaBaTh NOTPEOHOCTH U
TOTOBHOCTb K CaMOOOpPa30BaHHUIO, B
TOM YHCJIE U B paMKax
CaMOCTOSTEIBHON IEATCILHOCTH BHE
IIIKOJIBI.




(maBcaH). Xumus B
crpoutenscTBe. Llement. beron.
[TonGop onTUMaIbHBIX
CTPOUTENBHBIX MAaTEPUAJIOB B
IIPAKTUYECKOU NeATEIbHOCTH
YEJI0BEKa.
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DepMEeHTHI.
JemoHcTpamuu.
JlexapcTBeHHBIE
CpelcTBa,

coJieprKaliue

(bepMeHTHI:

«Ilericuny,

«Me3umy,

«Pecram»

u ap. CtupajbHbIe
MOPOIIKHU (YIIaKOBKH),
cojziepkaiiue (GepMeHTHI.
JleiicTBuE CHIPOTO U
BapeHOTro KapTodesns uiu
MsICa Ha PacTBOP
IEpOKCHUIa BOAOPOA.

INousTue o hepmenTax

KaK OMOJIOTHYECKUX
KaTaJu3aTopax

0eJIKOBOI MPUPOIBI.
Oco6eHHOCTH CTPOSHUS

U CBOMCTB

(cenexTUBHOCTh U

3¢ PEeKTUBHOCTD,
3aBHCUMOCTbH JEUCTBUS

oT TemMneparypsl 1 pH
cpenbl pacTBOpA)
(hepMEeHTOB 110

CPaBHEHMUIO C
HEOPTaHUYECCKUMH
KaTaJIu3aTOpaMH.

3HaueHUue PepMEHTOB

JUTSL

YKU3HEIESITETbHOCTH

JKMBBIX OPraHU3MOB.
IIpumenenue pepMeHTOB B
MPOMBIIIJIEHHOCTH. XUMHUS B
IIOBCETHEBHOM XU3HU. Moroiue
u yucTsmue cpencrsa. Cpencraa
OOpBOBI C OBITOBBIMH
HaCEKOMBIMHU: PETIEIICHTHI,
uHcekTuuasl. Cpeacraa
JUYHOU TUTMEHbl U KOCMETHUKHU.
[IpaBuna Ge3omacHoi paboOTHI €

Ha ocHoBe
MEXIIPEIMETHBIX CBSI3EU C
OuoJIOTHel yCTaHABIMBATh
ol11ee, 0COOEHHOE U
€AUHUYHOE JJIS
(epMeHTOB KaK
OMOJIOTHUECKHUX
KaTaJIn3aTOPOB.

PackpbiBaTh ux posb B
OpraHu3alMnU KU3HU HA
3emMiie, a TakKe B ITHUIIEBON
U MEIUIIMHCKOM
MPOMBIIIJIEHHOCTH.

PerynstuBHsie:

1. HaxonuTth 1oCTaTOYHBIE CPECTBA
JUTSI BBITIOJTHEHUS YUEOHBIX JEHCTBUI
B U3MCHSIOIICHCS CUTYaIlUU U/ WITH
IIPU OTCYTCTBUU TNIAHUPYEMOTO
pe3yibTaTa.

2. HabnronaTe 1 aHaMU3UpOBATH CBOIO
y4eOHYIO U NMO3HABATEIHHYIO
JESTENBHOCTD U JESTEIILHOCTD IPYTHX
00yyJaromuxcs B mpoiecce
B3aHMOITPOBEPKHU.

[To3HaBaTeNbLHEIE:

1. JlenaTe BBIBOJI HA OCHOBE
KPUTHUYECKOTO aHAJIM3a PAa3HBIX TOUEK
3peHus, MOATBEPKAATh BHIBOJI
COOCTBEHHOM apryMeHTalnuei uiu
CaMOCTOSITENILHO MOJTYYEeHHBIMU
JAHHBIMU.

2. CTpouTh J0Ka3aTeIbCTBA B
OTHOIICHUHU BBIIBUHYTBIX TUIIOTE3 U
¢dbopMyIIHpOBaHNE BBIBOJIOB.
KomMMyHUKaTHBHBIC:

1. Opranu3oBbIBaTh y4eOHOE
B3aMMO/ICVICTBUE B TPYIIIIE
(ompenensTh O0IIHe eI,
pacmipenensaTh POy, JOTOBapUBATHCS
JIPYT C APYTOM H T. 11.).

2. YYUTBIBATh U KOOPJIUHUPOBATH




€KUMU, TOPIOYUMU 1
TOKCUYHBIMH BEIIECTBAMH,
cpeacTBamMu OBITOBOM XUMHH.

OTJINYHBIE OT COOCTBEHHOM MO3HIIUH
JPYTUX JIFOJIEH B COTPYIHUYECTBE.
JIMYHOCTHEIE:

2. ®opMupoBaHue yueOHO-

31 BurtamuHsbl. [MoHsSTHE O BUTAMUHAX. Ha ocHOBe MI03HABATEJIBHOIO UHTEPECAa K HOBOMY
Jemoncrpanuu. O0pasis HopMbI oTpe6ieHus MEXIIPEIMETHBIX CBSI3€H C yueOHOMY Matepuaiy chnoco6aM
BUTAMUHHBIX PENAPATOB, | puTaMUHOB U HX GHOJIOrHEll pACKPBIBATE pelIeHust HOBOM YacTHOH 3a/1auH.
B TOM 9HCIIC ¢ynkuuu. [Torarue 06 OUOJIOTHYECKYIO POJIh
HOTHBHTAMHUHBI. aBUTaMHHO3aX, BUTAaMHHOB U UX 3HAUCHUE
DoTorpaguu KUBOTHBIX | ryropuTaMUHO3AX, JUJISI COXpAaHEHHUS 3J0POBbSI
U JIIOJIEU C pa3IMYHbIMHU TMIIEPBUTAMUHO3aX. qeJIOBEKA.
(bopmamMu aBUTAMHUHO30B. Knaccudukanus
Hcnerranne cpensl BHTAMMHOB.
pacTBopa aCKOpOMHOBON | Byramun C Kak
KHCJIOTBI IPEICTABUTEND
BOJIOPACTBOPHUMBIX
BUTAaMHHOB U BUTAMHUH A Kak
MpEeACTaBUTEIh
YKHPOPACTBOPHUMBIX
BUTAMUHOB. XUMUS U
310poBke. PanmonansHoe
nutanue. [lumessie 106aBKU.
OCHOBBI ITUIIIEBON XUMHHU.
32 I'opmownsl. JlekapcTBa. PerynsruBHbie

Hemonctpanuu. McnbiTanue
anTe4yHOoro mpemnapara
WHCYJIMHA Ha OEJOoK.
Komnexkus
TOPMOHAJIBHBIX
Mpernaparos.
JleMoHcTpanuu.
Jomamrssis, mabopaTopHast
1 aBTOMOOMIIbHAS
alTEeYKH.

ITonsaTue o ropmonax
KaK OMOJIOTHMYECKU
aKTHBHBIX BEIIECTBAaX,
BBITIOJTHSTIOTITIX
SHJIOKPUHHYIO
PETYJIISILUAIO
JKHU3HEAEITCILHOCTH
OpPTraHU3MOB.
Baxuelimue cBoicTBa
TOPMOHOB: BBICOKAasI
(dbusznonornueckas
AKTHUBHOCTD,

Ha ocnose
MEXXIIPEAMETHBIX CBSI3€H C
OuoJsioruel packpbiBaTh
XUMHYECKYIO IPUPOAY
TOPMOHOB U UX POJIb B
OpraHu3aluNA
T'YMOPJIBHOU peryJsisinuu
JIEATEIIBHOCTH OpraHn3Ma
YEeJIOBEKA.

PackpsiBaTh ponb
JIEKapCTB OT

1. ®opmynupoBaTh yueOHBIC 321291
KaK [Iard JOCTHKEHUS MOCTaBICHHON
LEJIH JESATEIIbHOCTH.

2. OTOupaTh UHCTPYMEHTHI JIs
OLICHUBAHUSI CBOEH JIEATEIbHOCTH,
OCYUIECTBIISATH CAMOKOHTPOJIb CBOEH
JIeSTEIbHOCTH.

[To3HaBaTeNbHbBIE

1. Ctpouts paccyxaeHnue OT 00X
3aKOHOMEPHOCTEH K YaCTHBIM
SIBJICHUSIM U OT YaCTHBIX SIBICHUH K




JUCTAHIHOHHOE
JieficTBHE, OBICTPOE
paspylieHue B TKAHSX.
OTnenbHBIE
MPEICTABUTSITH
TOPMOHOB: UHCYJIUH U
aJIpeHaJINH.
ITpodunaktuka
caxapHoro jauabera.
[ToHsiTHE O CTEPOUTHBIX
TOPMOHAX Ha MIPUMEpe
MOJIOBBIX TOPMOHOB.
JlekapCTBEHHAs XUMUS:
OT ITPOXHUMUH U
dhapmakoTepanuu 10
XUMHUOTEPATTHH.
AHTHOUOTHUKH U
INUCOaKTEePHUO3.
HapkoTuueckue
BEIIECTBA.
Hapkomanwsi, 6opsba ¢
Hell 1 npoduIakTHKa.

(apmakoTreparnum 110
XUMHUOTEPAIUH.
OcBauBaTh HOPMbI
SKOJIOTHYECKOTO U
06e30macHOro oopaIeHus ¢
JIEKapCTBEHHBIMH
perapaTamu.
dopMHUpOBaTH BHYTPESHHEE
yOexxAeHuE 0O
HETIPUEMIJIEMOCTH Ja)Ke
OTHOKPATHOTO
MIPUMEHEHUSI
HapKOTHYECKHX BEIICCTB.

33

XUMHS U CENbCKOE
XO03SHCTBO.
XUMHS U DKOJIOTHSL.

[TonsiTve 0 MUHEpAIBHBIX U
OpPraHMYECKUX YIO0OPEHHUSX.
CpenctBa 3a1uThl pacTeHUN
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKarOIIE CpeIbl U €ro
nocneacteusi. OxpaHa
ruIpocdepsl, TOYBH,
atMocdepsl, Gopsl U GhayHbI OT
XUMHUYECKOTO 3arps3HEHUs

Ha ocHoBe
MEXIIPEIMETHBIX CBSI3EU C
OuoJioruel pacKpbrIBaTh
OHMOJIOTHYECKYIO POJIh
yIOOpeHUi U UX 3HAYCHUE
IUISI CEJIBCKOT'O XO3SMCTBA.

PackpsiBaTh ponb OXpaHsbl
OKPY’KarolIe CpeIbl.
OcBaunBaTh HOPMBI
9KOJIOTUYECKOTO U
0e30macHOro oOpaIIeHus ¢
MUHEPATbHBIMHU

00IIIMM 3aKOHOMEPHOCTSIM.

2. Co3naBatb BepOanbHBIE,
BEIIIECTBCHHBIC U MH(DOPMAIMOHHBIC
MOJEIIH C BBIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHUK
o0BeKTa AJIs OTpeeNieHus: crocoda
peIieHus 3a1a4u B COOTBETCTBHUH C
CUTYyaLMEN.

KoMMyHUKATHUBHEIE
1. KoppekTHO 1 apryMeHTUPOBAHHO
OTCTanBaTh CBOIO TOUKY 3PCHUS, B
JIMCKYCCHH YMETb BBIJIBUTaTh
KOHTpapryMeHTHI, nepedpa3upoBathb
CBOIO MBICJIb (BJIaICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH ).

2. JloroBapuBaThCs M MPUXOIAUTH K
00111eMy PEIIeHUIO B COBMECTHOM
JIeATEILHOCTH, B TOM YHCJIE B
CUTYyaIluu CTOJKHOBEHHS HHTEPECOB.
JINYHOCTHBIC
1. BEITIOIHATH CAaMOCTOSATEIBLHEIC
MOCTYIIKU U IEUCTBUS (B TOM YHCIIe
PYKOBOJSIIETO IJ1aHa), IPUHUMATh
OTBETCTBEHHOCTH 33 UX PE3YJIbTATHI.




YI0OpEHUSIMH.
dopMHupoOBaTh BHYTPEHHEE
yOexxAeHuE 0O
HEMPUEMIIEMOCTH
3arpsA3HEHUs] OKPYKAIOMIEH
Cpenpl.

33 ) Xumus 1 cenbckoe | ITOHATHE 0 MUHEPAIBHBIX U PacKphIBaTh POITD
XO3AMCTBO. OPraHUYECKHX y2[06p€HI/I$IX; yA00pCHHE B CeHCKOM
Xumus v okojiorus. | CpencTsa 3aluThl PACTEHUI. O3SHCTEE.
XHUMUYECKOE 3arpsi3HEHUE
OKPYIKAIOILEH CPEIb M €T OcpanBath HOPMBI
nocneacteus. Oxpana 9KOJIOTUHMECKOTO 1
ruApocdepbl, TOYBHI, GesomacHoro 5
armochepsr, haopst u hayrsi or | HCTIOP30BAHMS yIOGPEHHI.
XUMHUYECKOTO 3arpsA3HEHUS. PopMHpOBaTh BHYTPEHHEE
Ocobennoctu npodeccuu ybexnenue o
3KOJIOTA. HEMPUEMIIEMOCTH
3arpsA3HEHUsT OKPYIKAIOLIEN
CpEIbL.
34 IMpakTudeckas PerynstuBHBIE:
pabota Ne 2 1. BeiiBurath Bepcuu perieHus
«Pacno3znaBanmue pOOJIEMBI, OCO3HABATH KOHEYHBIH

I1j1acTMacC 1 BOJIOKOH» .

pe3yabTar.
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Penrenue 3anmau mo

OpFaHquCKOﬁ XHUMMHH.

PaccmarpuBaTh XuMHUECKHE
peaKkiuy Ka4eCTBEHHO U
KOJIMYECTBEHHO C OMOIIbIO
pacueroB. Pemats 3a1aun Ha
BBIBOJ] ()OPMYJIBI
OpPraHUYECKOTO BEIIECTBA IO
MPOJIyKTaM CTOPAaHUSI U
MacCOBBIM JOJISIM 2JIEMEHTOB.

[ToBTOpeHue n 06o0IIEeH e
MaTtepuaa 3a Kypc
OPraHUYEeCKOW XUMHUH.
Pewienue 3a1au Ha BBIBOJ
(hopMyJIbI OPraHUYECcKOTO
BEILECTBA 10 IPOJYKTaM
CropaHus

Y MacCOBBIM JIOJISIM 3JIEMEHTOB.
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[IpomexyTouyHas aTTecTanusi.

Ilo3HaBaTenbHEIC:

1. CtpouTts paccyxIeHuEe Ha OCHOBE
CpaBHEHUS MPEIMETOB U SIBJICHUH,
BBIJIETISISL IPU ATOM OOIIME MPU3HAKH.
KoMMyHUKaTHBHEIE:

1. Kputnuecku OTHOCUTBCS K CBOEMY
MHEHHIO, C JIOCTOMHCTBOM MPHU3HABATH
OmMOOYHOCTh CBOETO MHEHUS (€CIIH
OHO TaKOBO) U KOPPEKTUPOBATH €TO
JINYHOCTHBIE:

1. ITposBASITE UHTEPECHI, HHUIIUATUBBI
1 J1I0003HATENBHOCTh, YUUTCS C
YETKOW OpraHu3aluei CBoei
JIeSITEILHOCTH.

2. lleneycTpeMIIGHHO M HAaCTOMYHBO
HATHU K JTOCTYIKEHHUIO 11eJIeH,
MIPOSIBIISITH TOTOBHOCTH K
MIPEOIOJIEHUIO TPYIHOCTEH.

TEMATUYECKOE IIJTAHUPOBAHME. OBIIIAS XUMU . BA30BbIN YPOBEHG. 11 KJIACC

(1 a B Hexemo, Bcero 34)

Ne
/1

Tema.

JlaTa JleMOHCTpanus OIbITOB.
Hcnonws3osanue [IOP

[Inanupyemsle pe3ysIbTaThl

OcHOBHOE cOAepKAHNE YPOKa
P P IIpenmeTHbIe

JInu"HocTHEIE
MeranpeameTHbIe

TEMA 1. HEPUOJUYECKUI 3AKOH U CTPOEHUE ATOMA




OTKpbITHE
J. 1. MeHnaeneeBbIM
ITepnonnyeckoro 3akoHa.

[Tepnonnueckas
cucrema

. 1. Meunneneena.
JleMoHcTpanuu.
Pazmuanbie popmbl
ITepnonnueckou
CHUCTEMBI
XUMHYECKUX
anemeHToB . U.
Menpaeneena.

[Ipennoceuikn OTKPBITUSA
[leprnoanyeckoro 3akoHa.
IIepBble TONBITKU
KJIacCU(PUKAIIMU XUMUYECKUX
a1neMeHTOB. COBpEMEHHbIE
Mpe- CTaBJICHUS O
BAYKHEHIIINX TOHS- TUIX
XUMUH: OTHOCUTEIIbHAS
aTOMHAsl Macca, aToM,
Mosekya. [lepponnuecknit
3akoH B (hopmynmposke /1. W.
Menneneesa. [lepuognyHocTh
B UBMEHEHHUU CBOMCTB
XUMHUUYECKHUX 3JIEMEHTOB U UX
COEIMHEHUM.
Ilepuonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB KaK
rpaduydeckoe oToOpakeHue
ITepnonnueckoro 3akoHa.
CtpyKTypa IepuoandecKoit
TaOJIHUIIBI KOPOTKOTO
BapuaHra. [lepuobl
(GonpmIME B MaNTBIe) U
rpynrsl (TJIaBHBIC U
MOOOYHBIC).
IIporuoctuueckas cuia u
3HaueHue [lepnoamnueckoro
3akoHa u Ilepnonnyeckon
CUCTEMBI. 3HAYCHUE
Ilepuoanueckoro 3akoHa u
Ilepunoanyeckor CUCTEMBI
XUMHUYECKUX AIJIEMEHTOB /1.
H. Menneneesa s
pa3BUTHSI HAYKU U
MOHUMAaHUS XUMHUUYECKOU
KapTUHBI MUpPA.

XapakTepu3oBaTh
AJIEMEHTBI MaJIbIX
MIEPUOJIOB TI0 UX
MOJIOKEHUIO B
ITepuognyeckon cucreme
. 1. Meunneneena.

[aBaTp onpeneneHus
BAKHEUIINX XUMHUYECKUX
MTOHATHIM:

BEILECTBO, XUMUYECKUH HJIEMEHT,
aTOM, OTHOCUTEJIbHASI aTOMHAs
Macca, U30TOIBI.

JlaBaTp onpeneneHue
BUJIOB KJIaCCU(DHUKAITUH:
€CTSCTBEHHOU U
nckyccrtBeHHol. Co3ianue
MOJIEJIEU C BBIIEIICHHUEM
CYIIECTBEHHBIX
XapaKTePUCTHUK OOBEKTa U
UX MPEICTABIICHUEM B
MMPOCTPAHCTBEHHO-
rpa¢u4ecKoOn uiu
3HAaKOBO-CHMBOJHYCCKON
dbopme.

IIporno3upoBath CBOMCTBaA
XUMHUYCCKHX DJICMCHTOB U
WX COCIUHEHUN Ha OCHOBE
[lepnoayyeckoii CUCTEMBI
J. . Meunneneena.
Koncrpyuposanue IIT c
HCIIOJIL30BaHUEM
KapTOYEK.

PerynarusHbie:

1. CtaBuTh y4ueOHBIE 33/1a4u Ha
OCHOBE COOTHECEHHUS TOTO0, UTO YyXKe
M3BECTHO M YCBOCHO yUaIIUMCS, U
TOT0, 4TO €I HEU3BECTHO.

2. CaMOCTOSITETLHO OOHAPYKUBAThH
1 GOpMyIHUPOBATH YUEOHYIO
npo0emMy, OlpeesTh 1eTb
yueOHO e TeTbHOCTH.

ITo3HaBaTenbHbIE:

1. CamMOCTOSTENHHO BBIACTATH U
(dbopMyIMpOBaTh NO3HABATEIILHYIO
LEJIb.

2. AHanu3upoBaTh, CPABHUBATD,
KJIAaCCU(PUITUPOBATH U 0000IIaTh
(baKThl U SIBIICHUSL.

KoMMyYHUKATUBHEIE:

1. CamOCTOATENBHO OPraHU30BBIBATH
y4eOHOe B3aUMOJAEHCTBUE B IpyMIe
(ompenensaTh O0IIKE 1ENH,
pacrpenensTh posid, 10roBapuBaThCs
ApyT ¢ APYTOM H T.1.).

JIMYHOCTHBIE:

1. ®opMupOBATE OTBETCTBEHHOE
OTHOUIEHUE K YUCHHUIO.

2. ®opMupoBaHUE yUeOHO-
[M03HABATEJIBHOIO UHTEPECAa K HOBOMY
y4ueOHOMY MaTepuaily U crocodam
pelLIeHNs] HOBOM YaCTHOM 3a1ayH.




Ctpoenue aToma.
Ilepunonuyeckuit 3aK0H U
CTPOEHHE aToMma.

ATOM — cioKHas
yactuua. Mcropus
OTKPBITHS JIEMCHTaPHBIX
YACTHI] U CTPOCHHUS
aroma. Aapo aroma:
MPOTOHBI U HEUTPOHBI.
M3oTomnbl. 30TOTIBI
BOAOPOIa. DJIEKTPOHBHI,
KOPITYCKYJIISIPHO-
BOJIHOBOM JTyaJIu3M.
CTtpoeHue 31eKTpOHHOH
000JIOUKH.
DJEeKTPOHHBIN yPOBEHB.
BasneHTHBbIE 3JIEKTPOHBI.
OpOuranu: s- u p-.
Pacnipenenenue
SJIEKTPOHOB IO
SHEPreTUYECKUM
YPOBHSIM U Op- OUTAIISIM.
d-DiieMeHTHI.
DJIeKTpOHHAasI
KOH(pUTrypamms aroma

XUMUYECKUHN DJICMEHT.
Tpu hopmMyIUpOBKHU
Ilepuoanueckoro
3akoHna: /1. 1.
Menpaeneena,
COBpPEMEHHAs U
MPUYHUHHO-
CJICACTBCHHAs,
CBsI3BIBArONIas
NEPUOJUYHBIC
H3MCHCHHS CBOMCTB
3JICMEHTOB C
MEPUOJIMYHOCTHIO B
M3MCHCHHH BHEIIHUX

[IpencraBiasiTe CIOKHOE
CTpPOCHHE aToMa,
COCTOSIIIIETO U3 sIApa U
AIIEKTPOHHOUN 00OJIOYKH.

HaxoanTte B3anMoOCBs3HU
MEXY IMTOJIOKEHUEM
DJIEMEHTA B
ITepunoauueckoi cucreme
. . Meunnaeneena u
CTPOEHHUEM €TI0 aToMa.
CocTaBisITh PJIEKTPOHHBIE
U 3JIEKTPOHHO-
rpadudeckue GopMyJibl
aTOMOB S-, p- U
d-a51eMeHTOB.

[IpencraBnsite pa3BUTHE
Hay4HbIX TCOPUH I10
CIHUpaIM Ha OCHOBE TPEX
(hbopmMyIUpPOBOK
ITepnonnyeckoro 3akoHa.
OnuceIBaTh CTPOEHUE
aToMa M CBOWCTBa
XUMHUYECKUX DJIEMEHTOB U
WX COCIUHEHUN Ha OCHOBE
[lepnoanyeckor CUCTEMBI
J. 1. Meunneneena.

OTHOCUTH XUMHUYCCKHE
3JIEMEHTHI K TOMY WU HHOMY
AJIIEKTPOHHOMY CEMEHNCTBY.
PackppiBaTh 0cOOCHHOCTH
CTPOCHHS aTOMOB
d-snementos u f-amemenToB.

PerynarvuBHbie

1.KoppeKkTupoBaTh ACATEIEHOCTD:
BHOCHTH H3MEHEHHS B TPOLIECC C
YYETOM BO3HHKILIUX TPYIHOCTEH 1
OLIMOOK.

2. CoCTaBIATh IJIaH OTBETA; padOTaTh
C TeKcToM maparpada u ero
KOMITOHEHTaMU;

3. ®opmynupoBaTh yUeOHYIO 3a/1a4y
Ha OCHOBE COOTHECEHHUSI TOTO, YTO YKe
M3BECTHO YYaIUMCsl, U TOTO, YTO eIl
HE U3BECTHO.

ITo3HaBaTenbHbIE

1. YMmerb caMocTOSATENBHO
IUTAHUPOBATh ITyTH JOCTHKCHUS
LIeJIEN, B TOM YHNCJIE AIbTEPHATUBHBIE,
OBJIa/ICHUE YMEHHEM COINOCTaBIIATh
AKCIIEPUMEHTAIILHBIE U
TEOPETUYECKHE 3HAHUS C
OOBEKTUBHBIMH PEATHSIMU KU3HU.

2. Mcionb30BaTh MpUEMBI pabOTHI C
uH(popMatmei (IIoucK u oToop
HMCTOYHUKOB HEOOXOAMMOMN
MHpOpMaIIUY, CUCTEMATU3AIUS
UHPOpPMALINN).

KoMMyHHUKATHBHEIE

1. BnageTs MOHOJIOTHUECKOH U
TUAIOTHYECKON (hopMamul peun B
COOTBETCTBUU C HOPMaMH POJIHOTO
SI3bIKA; BBIPAXKaTh CBOM MBICIIH C
JIOCTATOYHOM MOJTHOTOH U
TOYHOCTBIO;

2. ®opMupoBaHUe yMEHUS paboTaTh B




SJICKTPOHHBIX CTPYKTYP
HX aTOMOB.

DOu3ngecKUil CMBICIT
MMOPSIAKOBOTO HOMEpa
3JIEMEHTa, HOMEpa Mepuojia u
HOMEpa IPYIIIEL.
IMepuoamYHOCTH U3MCHCHUS
CBOMCTB XUMHYECKUX
3JIEMEHTOB, 00PAa30BaHHBIX
MMM MPOCTBIX U CIIOKHBIX
BEIIECTB B MEepHUOJaX U
rpymnnax. JIEKTPOHHBIC
ceMmerictBa. OCOOCHHOCTHU
CTPOCHHS aTOMOB
d-snemenroB. Cemeiictso f-
3JIEMEHTOB.

rnapax, OTB€YaTh Ha BOIPOCHI YUUTES,
YMEHHUE UCII0JIb30BAaTh XUMUYECKUN
SI3BIK, YMEHHE padoTaTh C
XUMHUYECKOH ITOCYIOM.

3. ®opMHUpPOBAHNE YMEHHUS CIyIIATh
YUMTEJIs, BECTU JUAJIOT C YUUTEIEM U
JIPYTUMU yUAITAMUCS.

JIMYHOCTHBIC

1. IIposiBIATE OTBETCTBEHHOE
OTHOIIIEHHE K 00Y4YEeHHUIO,
YBKUTETHLHOE OTHOIICHUE K
CTapIlUM U MJIAIINM TOBAPHULIAM;
OCO3HABaTh LIEHHOCTH 3I0POBOTO U
6e30macHOro 0opasa KU3HHU.

TEMA 2. CTPOEHUE BEHIECTBA

KosanentHas
XUMHYECKas CBSI3b.
JleMoHCcTpanum.
Komnexnus
BEILIECTB C
KOBaJICHTHBIM
THIIOM XUMHYECKON
CBSI3H.

bnaropoansie rassi,
MpUYUHA UX
CYIIIECTBOBaHUS B
aTOMapHOM COCTOSIHUM.
KoBaneHnTHas cBsi3b Kak
CBs13b, BO3HUKAIOIIAS 32
cdeT oOpa3oBaHUS
OO0IINX ITEKTPOHHBIX
nap nyTem
MIepPEeKPHIBAHUS
3JICKTPOHHBIX OpOUTATICH.
Kpartnocts
KOBAJICHTHOU CBSI3H.
OOMEHHBII U TOHOPHO-
aKIENTOPHBIN
MEXaHU3MBI
oOpa3oBaHUs

OOBSICHATH UHEPTHBIE
CBOMCTBa 0J1aropoOIHBIX
ra3zoB OCOOEHHOCTSIMHU
CTPOCHHS UX aTOMa.
XapakTepu3oBaTh
KOBaJICHTHYIO CBSI3b KaK
CBSI3b, BO3HUKAOIIYIO 3a
cueT oOpa3oBaHUs OOIIHX
AJICKTPOHHBIX TIAP

Ty TEMITCPEKPBIBAHHS
JJIEKTPOHHBIX OpOUTAaJIE.
Knaccudunuponars
KOBAJICHTHBIC CBSI3U I10
pPa3HBIM OCHOBAHUSIM.
YcranaBnuBaTh
3aBUCUMOCTh MEXIY
THUIIOM XUMHYECKOM CBSI3H,

PerynarusHble:

1. IlnanupoBanue yueOHOTrO
COTPYAHUYECTBA C YUUTEIIEM U
CBEPCTHHKAMH — OTIpE/ICTICHNE TIEeITH,
GyHKIUH y4aCTHUKOB, CIOCOOOB
B3aUMOJCHCTBUS.

Ilo3HaBaTesbHbBIE:

1. OBnaseHue OCHOBaMU XUMHUYECKOM
IPaMOTHOCTH: CLIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO
OLICHUBATh KU3HCHHBIC CUTYAIIHH,
CBSI3aHHBIE C XMMHEHN, HABBIKAMU
0e30macHOTo 0OpaIeHus ¢
BEIIECTBAMH, UCIIOIb3YEMBIMHU B
MMOBCEAHEBHOM KU3HH.
KomMMyHUKaTHBHBIE:




KOBaJICHTHOM CBS3H.
DIEeKTPOOTPULIATETBHOC
6 (20).
Knaccudukamus
KOBAJICHTHEIX CBSI3CH:
o D0 (TmossipHas u
HenousipHast). Jlunonu.
3aKOH MOCTOSIHCTBA
cocTaBa JJIs1 BEIIECTB
MOJIEKYJISIPHOTO
CTPOCHMUS.

THUIIOM KPUCTAJUTUYECKOMN
penieTKu

1 QU3HIECKUMU
CBOHCTBaMM BEIIIECTB.

1. Y4acTBOBaTh B KOJUICKTHBHOM
00CyKIeHUH POOIIeM,
WHTETPUPOBATHLCS B TPYTIITY
CBEPCTHUKOB U CTPOHUTH
MIPOJYKTUBHOE B3aUMOJICHCTBUE U
COTPYIHHYECTBO CO CBEPCTHUKAMU H
B3pOCIIBIMH.

JIMYHOCTHBIE:

1. YuutsiBaTh pa3Hbie MHCHHS U
WHTEPECHl 1 00OCHOBHIBATH
COOCTBEHHYIO MO3HUIIHIO.

HNonnas xumuyeckas
CBs3b.

JemoHcTparuu.
O0pa3ipl MUHEpaJIoB
U BEUIECTB C
HOHHBIM THUIIOM
CBSI3M: OKCHJIA
KaJIbLIUs,
Ppa3JIMYHBIX COJIEH,
TBEP/IbIX LIEJIOYEH,
rajurta, KaJblUTa.

HNonsl n ux
KJIacCU(UKAIUS: 110
3apsiny (aHHOHBI U
KaTHUOHBI), 10 COCTABY
(TIpoCTHIE U CIIOKHBIE).
Cxema o0pa3oBaHus
HOHHOM CBSI3U.
DopMmyJibHAs €IUHULIA.
OTHOCHUTENBHOCTH
KJIacCU(pUKaLIUN
XAMHUYECKHUX CBSI3€H Ha
MOHHBIE U KOBAJICHTHBIE
HOJISIPHBIE.

XapakTepu3oBaTb HOHHYIO
CBsI3b KaK CBSI3b,
BO3HHUKAIOIIYIO TyTEM
OTJIa4¥ WK TIpreMa
BJIEKTPOHOB.
KnaccudumnupoBars HOHBI
10 pa3HbIM OCHOBAHUSIM.
YcraHnaBnuBaTh
3aBUCUMOCTb MEXIY
THIIOM XMMHUYECKOHN CBSI3H,
TUIIOM KPHUCTAJUINYECKOMN
pemeTKu U PU3NIECKUMU
CBOMCTBaMM BEIIECTB.

PerynsatuBHbIe:

1. CamocTOsATENBHO aHAIU3UPOBATH
yCIIOBUS

JIOCTUKEHHUS 1IE€JIU HA OCHOBE yu€Ta
BBIJICJICHHBIX YYUTEJIEM OPHEHTHPOB
JeCTBUS B HOBOM y4eOHOM
Marepuae.

Ilo3HaBaTesbHbBIE:

1. Co3naBaTh 1 npeoOpa3oOBbIBATH
MOJICTTH U CXEMBI ISl PeILICHHS
3amad.

2. O000mAare MOHATHA —
OCYIIECTBIISATH IOTHYECKYIO




MeTannel U CIJIaBEL.

MeTtannunueckas
XUMHYECKas CBS3b.
JemoHcTpanuu.

Komnexuus metanios.
Kosutekuusa criaBoB.

Oo0mrue puznaeckue
CBOMCTBaA METAJJIOB:
AJIEKTPOMPOBOTHOCTD,
MIPOYHOCTb,
TEMJIONPOBOTHOCTb,
METaJIIMUYECKUI OJIeCK,
MJI1aCTUYHOCTE. CIIaBbI
4yepHble U 11BeTHbIe. CTalb,
gyyryH. JlaryHs, OpoH3a,
MEIBXHUOP.
MerTammnueckasi CBSI3b.
3aBUCHUMOCTh
3JEKTPONPOBOAHOCTH
METAJIJIOB OT
TEMIEPATYPHI.

XapakTepu3oBaThb
METAJUTUYECKYIO CBSI3b KaK
CBSI3b MEXKJy aTOM-HOHAa-
MU B Me€TaJlJIaX U CIUIaBax
MMOCPEACTBOM
0000IIIECTBICHHBIX
BaJICHTHBIX 3JIEKTPOHOB.
OOBACHATH €AUHYIO
NPUPOTYy XUMUYECKUX
CBSI3EM.

YcranaBiuBaTh
3aBUCUMOCTb MEXTY
TUIIOM XMMHUYECKOU CBSI3H,
THUIIOM KPUCTAJUINYECKOU
pemeTky U GU3nIeCKUMHU
CBOWCTBaMH BEIECTB.

OIEpaLIUIO TIEpeX0/1a OT BUIAOBBIX
IIPU3HAKOB K POJOBOMY
MOHSITHIO.

KoMMyHHUKaTHUBHEBIE:

1. AleKBaTHO MCIOJIB30BaTh PEUYEBHIC
CPEICTBA IJIs1 PELLIEHUS PAa3INYHBIX
KOMMYHHKATUBHBIX 3a/1a4; BJIAJICTh
YCTHOH ¥ MIMCbMEHHOH PEYblo;
CTPOUTH MOHOJIOTMYECKOE
KOHTEKCTHOE BBICKA3bIBaHUE.

JIMYHOCTHBIE:

1. ®opMupoOBaTH FIKOJIOTUYECKOE
MBIIICEHUE: YMEHHUE OLIEHUBATH CBOIO
NEeSITeNIbHOCTh U IOCTYIIKU APYTUX
JIIOJIeH ¢ TOUKH 3PEHUSI COXPAHEHUS
OKpYKaloIlel Cpeabl.

ArperatHbie
COCTOSIHUSA
BEIIECTBA.
BopopoaHnas cBsi3b.
JleMoHcTpanuu.
Boarounka nona.
Mogenbs MOISIPHOTO
o0bemMa
ra3zo00pa3HbIX
BEIIIECTB.
[Tonyuenue u
pacno3HaBaHUE
ra3oB: YIJIEKHUCIOTO
rasa, BOAOpoJa,
KHCJI0pOo/a,
aMMHMaKa, 3TUJICHa,
aleTUJICHa.

ArperaTtHble COCTOSTHUS
BEIIIECTBA Ha IIPUMEPE
BOJIbI. 3aKOH ABOTaapoO.
Ilepexonsl BemecTBa us
OJTHOTO arperaTHoro
COCTOSIHUS B IPYTOE.
BannepBaanbscoBo
B3aUMO/ICHCTBHE.
MexxMmoneKkyasipHas
BOJIOPOJIHAS CBSI3b.
MexaHusm ee
oOpa3zoBaHUs HA
IIPUMEPE BOJBI
HWCIHUPTOB.

CBolicTBa BEIIECTB C
3TUM TUIIOM CBSI3H.
AHOMaJIbHBIE CBOMCTBA

XapakTepu3oBaTh
0COOEHHOCTH arperaTHoro
COCTOSIHUS BEILIECTB

Ha OCHOBE MOJIEKYJISPHO-
KUHETUYECKUX
pEACTaBJICHUM.

YcranaBnuBaTh
MEXKIIPEIMETHBIE CBSI3U C
(bu3uKoI1 Ha 3TOM OCHOBE.
YcranaBIuBaTh
MEXITPEIMETHBIC CBSI3H C
OmoJIorueii Ha OCHOBE
paccMOTpEHUS TIPUPOIBI
BOJIOPOJHOM CBS3U U €€
poau B OpraHu3aIuu
JKUBOM MaTE€pHUU.

PerynstuBHeIe:

1. BHOCHTH HEOOXOIUMBIC
KOPPEKTUBHI B IEWCTBUE TIOCTIE €TO0
3aBepIICHHSI HA OCHOBE €0 OLICHKH U
ydeTa XxapakTepa cJIeJTaHHbIX OIIHUOOK.
2. OCymIeCTBISITh KOHCTATUPYIOLIUH 1
MPEIBOCXUIAIONTNI KOHTPOJIb 10
pe3yNbTaTy U Mo Croco0y MeHCTBUS;
aKTyaJIbHbIM KOHTPOJIb Ha YPOBHE
MIPOU3BOIBHOTO.

3. BeigBurath BEpcuu peuieHust
pOoOJIEeMBI, 0CO3HABATh KOHEUHBI
pe3yabTaT, BRIOUpaTh 13
MIPEIJIOKEHHBIX W UCKATh
CaMOCTOSITENILHO CPE/ICTBA
JOCTUKCHHSI 1IeTTH.




BOJIbI, OOYCJIOBJICHHBIC
MEXMOJIEKYISIPHOU
BOJIOPOJHOM CBSA3BIO.
Hcnonp3oBaHue BOJIBI B
ObITY U Ha
MPOU3BOJCTBE.
BHyTpuMosnekynsapHas
BOJIOpoAHAas cBs3b. Ee
3HaYEHHE B OpraHU3aluu
CTPYKTYPBbI )KU3HEHHO
BAYKHBIX OPTaHUYECKUX
BEIIIECTB.

Tunsr
KPUCTAJLTUYECKUX
pEIIETOK.
JlemoHcTpanuu.
Monenu
KPUCTAJUIMYECKUX
pemeTok
pa3IUYHBIX THUIIOB.
ITpumeps! BemecTs
C HOHHOI, aTOMHO1,
MOJIEKYJISIDHOU U
METaJLUINYECKOU
KPUCTAIUTUYESCKUMHU
peLIeTKaMu.
JlaGopaTopHsble
OIBITHL. 1.
Onpenenenue
CBOMCTB HEKOTOPBIX
BEIIECTB HAa OCHOBE
THIIA
KPUCTAJUINYECKOU
pemeTku. 2.
O3HaKOMIJICHHUE C
KOJUIEKIIEN

ITonstue o
KPUCTAIUINYECKUX
pemerkax. Turmbl
KPUCTAIUINYECKUX
pELIETOK: MOHHAS,
MOJIEKYJIsIpHas,
aToMHasl,
MeTalIn4ecKas.
XapakTepHble
(uznyeckue cBOMCTBa
BEILIECTB,
00YyCJIOBJICHHBIE THIIOM
KPHUCTAJUINYECKOU
pELIETKH.
IIporno3zupoBanue
CBOMCTB BEIIECTB I10
TUILy KPUCTAIIINYECKOMN
peleTKu U oopaTHas
3aja4a. AJUIOTPONUs,
00YyCJIOBJICHHAs] TUTIOM
KPUCTAJUINYECKOU
pELIETKH.

XapakTepHbIE BUJIbI
KPUCTAJIIMYECKHUX

Knaccudumuposath
TBEP/IbIC BEIIECTBA HA
KPUCTAJUTUYECKUE U
amopdHEBIE.
YcraHaBIUBaTh
3aBUCUMOCTH MEXTY
TUIIOM XUMHYECKOM CBSI3H,
THUIIOM KPUCTAJUINYECKOU
pemeTky U GU3nIeCKUMHU
CBOICTBaMU BEIICCTB.
OOBSICHSITH SIBICHUC
AJUTIOTPOIHH.
HNmmroctpupoBaTh 3TO
SIBJICHUE Pa3JIMUHBIMU
NpUMEpPaMHM.

Ilo3HaBaTeILHBIC:

1. ®opmupoBaTh YCTOMUUBBII
y4eOHO-TI03HABATEIILHOT'O UHTEPEC K
HOBBIM O0OIITUM crioco0aM peleHus
3aj1ad4.

2. ®opMupoBaTH YMEHUS
YCTaHABJIMBATh CBSI3U MEXK]Ly pEealibHO
HaOJII01a€MBIMH XUMHYECKUMH
SIBJICHUSIMHU U TIPOLIECCAMH,
MPOUCXOASIIMMU B MUKPOMHUPE,
OOBSICHSTH IPUINMHBI MHOTOOOPA3Hs
BEIIIECTB, 3aBUCUMOCTb UX CBOMCTB OT
COCTaBa M CTPOCHMS, a TAKXKE
3aBUCUMOCTh IPUMEHEHUS BEILIECTB OT
MX CBOMCTB.

KoMMYHUKATHUBHEIE:

1. ApryMeHTHPOBATh CBOIO TIO3UIIHIO
1 KOOPJIUHUPOBATH €€ C

MO3ULIMSIMU TAPTHEPOB B
COTPYIHUYECTBE MTPH BHIPAOOTKE
00IIIero penieHus B COBMECTHOM
JICITCILHOCTH.

2. AIeKBaTHO UCIOJIb30BaTh PEYEBbIE
CpeacTBa AJis PEIICHUS PA3TUIHBIX
KOMMYHHKATUBHBIX 33/1a4; BJIAJIETh
YCTHOM ¥ MMCbMEHHOM PEYbIO;
CTPOUTh MOHOJIOTHYECKOE
KOHTEKCTHOC BBICKA3LIBAHUE
JIMYHOCTHBIE:

1. YMeTb onieHuBaTh NMPaBUILHOCTH
BBHITIOJTHEHHS y4eOHOI 3a1auu,
COOCTBEHHBIC BO3MOKHOCTH €€
peuieHusl.

2.AHaIM3UPOBATH IMOIIMOHAIIEHEIC
COCTOSIHMSI, TIOJTYyUYEHHBIE OT




MOJIMMEPOB:
mJjiacTMacc 1
BOJIOKOH, W U3JICTHI
U3 HUX.

pPELIETOK METAJIOB.
AMop(dHbIe BemecTBa, ux
OTJIMUYUTENbHBIE CBOUCTBA.

YCIEeUTHOM (HEYCIEITHOM )
JESITeIbHOCTH, OLICHUBATh UX BIIMSHUE
Ha HaCTPOCHHUE YEIOBEKa.

YucTrle BemecTBa u
CMECH.
JemoHcTparuu.
O06pa3ipl MUHEPAIOB
Y TOPHBIX TTOPOI.
O6pa3smsl
OYHIIIEHHON
caxapo3sbl U
HepapUHUPOBAHHOT
o
KPHUCTAIUTUYECKOTO
caxapa,
CoJIeprKaIero
MIPHUMECH.
JIMCTUIIISIIAS BOJIBI
KaK CII0cO00 OYHMCTKHU
OT MPUMECEH.
JlaboparopHsbie
onbITHL 3. XKecTKkOCTh
BOJBL. Y CTpaHEeHUE
’KECTKOCTHU BOJEI. 4.
O3HaKOMIJICHHE C

OTtnnuune cmecelt oT
XUMHYECKAX
COCIMHEHUM.
I'omorenHnsie u
T€TepPOre€HHbIE CMECH.
MaccoBast 1 o0beMHast
J10J14 KOMITOHEHTA B
CMECH.

IIpumecu. Binusinue
IIpUMECEN Ha CBOMCTBA
BellecTB. MaccoBasi u
oO0BEMHAsT T0JIN
IIPUMECEH.
Knaccuduxkarms
XUMHUYECKHUX BEIIECTB I10
CTETICHU YHUCTOTHI.

Haxoautes oTnnyus
cMeceil OT XUMHYECKHX
coenuHeHui. OTpaxarb
COCTaB CMECEeH ¢
MOMOIIBIO ITOHITHUS

«IOOJISI» MaccoBas U
o0BbeMHas.
ITpousBoauTe pacyeTsl €
HCIOJB30BaHUEM 3TOTO
HOHSITHUS.
YcraHaBIuBaTh
3aBUCUMOCTh MEXTY
pa3IuvyUsiIMHU B
(usnyueckux cBomcTBax
KOMITOHEHTOB CMecel U
criocobaMu ux
pazaeneHus.

PerynsaTuBHEIE:

1. [InanupoBaTh CBOM ICUCTBUS B
COOTBETCTBHUH C ITIOCTABJICHHOM
3a/1aueil U yCIIOBUSMHM €€ peanu3allii.
Ilo3HaBaTeILHEBIC:

1. Ocy1ecTBIATH BBIOOD

Haunbonee 3¢ peKTUBHBIX

Croco0O0B peIIeHUs 3a1a4 B
3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHA.

2. CTpouTh JOKa3aTeNIbCTBa B
OTHOIIEHUH BBIABUHYTBIX THIIOTE3 U
(dbopMynupoBaHHE BHIBOJIOB.
KoMMyYHUKATUBHEIE:

1. CoBepiieHCTBOBATh YMEHHE
JIOTOBAPUBATHCS U MPUXOJIUTDH K
o01IieMy peleHuIo B COBMECTHOM
JICITSCILHOCTH.

JIMYHOCTHBIE:

1. ®opmupoBaTh BEIPAXKEHHYIO
YCTOWYUBYIO y4eOHO-
MMO3HABATEJIbHYIO MOTUBAITUIO YUCHHUS.

MHWHCPAJIbHBIMHU

BOJAMMU.

JlucriepcHbIe ITonsiTue 0 QUCTIEPCHBIX XapaKkTepu30BaTh PA3IHUHbIE PerynatuBHbIE:

CHCTEMEL. cucremax. /lucriepcHas THIIBI CTIEPCHBIX CHCTEM Ha 1. Brocuts HGOG)SOIII/IMBIG
JleMOHCTpaLyHy. ¢baza u qMCcnEpCUOHHAs OCHOBE arperaTHoro KOPPEKTHBBI B ICHCTBHE MOCIIE €ETO

OO0pa3ibl  pa3IuIHBIX
JUCIICPCHBIX CUCTCM:
IMYJIbCHH,

cpena. Knaccudukamms
JMCTIEPCHBIX CHCTEM B
3aBUCUMOCTH OT

COCTOSIHHS TUCTICPCHOM (ha3bl
Y JUCIIEPCUOHHOM CpEJIbl.
PackpsiBaTh posib pa3IMuHBIX

3aBEpLIEHMSI HA OCHOBE €0 OLIEHKH U
ydeTa XapakTepa C/I€JIaHHbIX OIMIMOOK.
2. Ocy1iecTBIATh KOHCTATUPYIOLIU 1




CYCIIEH3HUH, adPO30JIH,
reiu H 30JIH.
[Tomy4yenue komtou-
HOTO pacTBopa U3
xmopuaa sxeneza (1),
Koarynsauus
MOJTyYEHHOTO
pacTBopa. D¢ dekr
Tunmans.

JIaGopaTopHbIE OTBITHI.
5. O3nakoMJiieHHeE C
JTUCTIEPCHBIMH
CHUCTEMAaMH.

arperaTHOro COCTOSIHUSI
nucnepcHoi (a3l u
JIUCTIEPCUOHHOM CPEJIbI.
I"'omorennblie 1
reTepOTreHHbIE
JUCIIEPCHBIE CUCTEMBI.
I'pybonucnepcHbie
CHUCTEMBI: YMYJIbCHUU,
CYCIEH3UHU, a9PO30JIU; UX
NpeACTaBUTENN U
3HAYCHHE.
ToHkoaHuCHEepCHBIE
CHCTEMBI: T€JIH U 30JIH; UX
MPEACTABUTENH U
3HadueHue. Kommongueie
CHCTEMBI, MX OTJIUYMSA OT
WCTUHHBIX PACTBOPOB.
Oddext Tunnans. I'enu:
MHUIIEBEIC,
KOCMETHYECKHE,
MEIUIUHCKHUE,
OMOJIOTHYECKHE U
MUHEPAIbHBIC; X
MPEICTaBUTENHU U
3HAYCHUE.

THUIIOB JUCIICPCHBIX CUCTEM

B JKU3HU [IPUPOABI U
oOrrecTBa.
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ITpakTnueckas
pabota Ne 1.

[Nonyuyenue, cobupanue

1 paClioO3HaABaHUC I'a30B:

BOJIOpOJIa, KUCJIOpO/Ia,
YTJIEKUCIIOTO rasa,
aMMHaKa, dTUJICHA,
alleTHIICHA.

[TpoBoauTh, HAOTIOATH U
ONHUCHIBATH XUMHYECKUH
AKCTIEPUMEHT MO
MOJTY4YEHHUIO, COOUpPaHUIO U
pacmo3HaBaHUIO Ta30B.

MPEIBOCXUIAIONTNI KOHTPOJIb O
pe3ynbTaTy U Mo Ccrnocoly AehCTBUS;
aKTyaJbHBIM KOHTPOJIb HA YPOBHE
MIPOU3BOIBHOTO.

3. BeigBurate Bepcuu pemieHus
po0OJIeMbl, 0CO3HABATh KOHEUHBII
pe3yabTaT, BRIOUpaTh U3
MIPEIJIOKEHHBIX U UCKATh
CaMOCTOSITENILHO CPE/ICTBA
JOCTUKECHHUSI LIeTTH.

ITo3HaBaTenbHbIE:

1. ®opmupoBaTh yCTOMUUBBIIA
yueOHO-TI03HaBaTEIbHOI0 MHTEPEC K
HOBBIM OOIIIUM CITIOCOOaM pElICHHUS
3ajau.

2. ®opMUpPOBATh YMEHUS
YCTaHaBJIMBATh CBSI3M MEX]y pealbHO
HaOJII01aeMbIMA XUMUYECKUMU
SIBJICHUSIMU U TIPOLIECCAMU,
MIPOUCXOISIIMMU B MEKPOMHPE,
OOBSICHATH MPUYUHBI MHOTO0Opa3us
BEIIECTB, 3aBUCUMOCTb UX CBOWCTB OT
COCTaBa U CTPOEHUS, a TAKXKe
3aBHCUMOCTH IIPUMEHEHUS BEIIECTB OT
UX CBOMCTB.

KoMMyHUKaTHBHBIE:

1. ApryMeHTHPOBATH CBOIO O3UIIUIO
U KOOPJIMHHUPOBATH €€ C

MO3ULUSIMU TAPTHEPOB B
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IToBTOpEeHUE N
00001IeHe TEM
«CTtpoeHue aToma»

u «CtpoeHue

O0600611aTh MOHATHS «S-OPOUTAIIBY, KP-OpOUTATIBY, «d-
opOuTaIbY,

«KOBAJICHTHASI HETOJISIPHAS CBSI3b», «KOBaJICHTHASI
TOJISIPHAS CBSI3bY», KMOHHASI CBSI3bY», «BOJIOPOJIHASI CBSI3bY,
«MeTaIn4YecKas CBS3b», KMOHHASI KPUCTAITUYECKAs

COTPYJIHUYECTBE MPU BHIPAOOTKE
00IIIero penieHus B COBMECTHON
NEeSITENIbHOCTH.

2. AIeKBaTHO UCIOJIb30BaTh PEUEBbIE
CpeaCTBa JAJIs PEIICHUS PA3TUIHBIX

erOI;I:OCTTg;l:; K penreTkay, «aToMHast KpuCTallsIMdecKast peIieTKa, KOMM}iHI/IKaTI/IBHHX S%Ila‘l; BJaACTh

KOHTPOJIBHOI «MOJIEKYJISIpHAsI KPUCTAIIIMYECKAS PEIIECTKa», YCTHOH H THCEMCHHOH PCYEIO,

pabote «MeTaJIM4YeCKasl KpuCTauIMdecKasl peIicTKa. CTPOUTH MOHOJIOTMYECKOC
OrpaHnuuBaTh NOHITUS «XUMHUYECKas CBA3bY, KOHTEKCTHOC BbICKA3bIBAHNC_
CKPHUCTAJUTMYECKAsT PEIICTKAY. JIMYHOCTHBIE:

12 KonrtpoinbHas OnuckIBaTh U XapaKTEPHU30BaTh CTPYKTYPY TaOIUIIbI 1. Ymers onennsats TIpaBHILHOCTE
pa6ota Ne 1 1o «Ileproanyeckas cucTeMa XUMHUYECKHUX DJICMCHTOB BBITIOIIHCHHS! y4eOHOM 3anaqu,
temaM «CTpoeHue J. 1. MenneneeBa» (kopotkas ¢popma) I[IpoBoauts COOCTBEHHBIC BO3MOKHOCTH €&
aToMa» u pediekcrio COOCTBEHHBIX JOCTWIKSHUM B TTO3HAHUH PCILICHHA.

«CtpoeHue CTPOCHHS aTOMa U CTPOCHUSI BEIIECTBA. AHAITU3UPOBATH 2.AHaIM3MPOBATH IMOIHOHATBHBIC
BEIIIECTBAY. pe3yIbTaThl KOHTPOJIBHON pabOThI M BBICTPAUBATh Iy TH COCTOSHIA, MOTYCHHBIC OT
JIOCTHIKEHHMS YKEJTAEMOT0 YPOBHS YCIEIITHOCTH. YCTIEUIHOH (HeyCTIeITHO#)
JeSTeIbHOCTH, OIICHUBATh MX BIUSHUC
Ha HACTPOCHHUE YEIIOBEKA.
TEMA 3. DJIEKTPOJIMTUYECKA S JUCCOLIMALINA

13 PactBOpHI. PactBOpHI Kak OnpenesnsTh MOHATUSA PerynsTuBHbIe:

JleMoHCTpaluy. TOMOTI'€HHBIE CUCTEMBI. «pacTBOPbI» U 1. IlmanupoBathk CBOM ACHCTBYS B
Paznuanast PacTBOpeHHE KaK «PaCTBOPUMOCTEY. COOTBETCTBHH C IIOCTABICHHOM
pacTBOPUMOCTH (PU3UKO- XUMUYECKUHI KiaccuuuupoBarh BelecTsa o | 33Aa4€H 1 yCIOBUAMHU €€ Peau3aliy.

BEILIECTB B BOJE U
UHBIX
pacTBOpUTENAX.
HN3MeHeHHne OKp cKHU
BEllleCTBa pHU
rnepexoie u3
TBEPAOIO
COCTOSIHUS B
pacTBoOp

npouecc. Poib Boasl B IIPU3HAKy pacCTBOPUMOCTH.

MPOIIECCE PACTBOPEHHUS
BEILIECTB.
PactBOprMoOCTE M
KJaccuuKanus
BEILIECTB MO TOMY
IIPU3HAKY:
pacTBOpUMBIE,
MaJlopacTBOPUMBIE U

OtpaxkaTh COCTaB pacTBOpa C
TTOMOIIBIO MOHSTHUH «MacCcoBast
JIOJISl BEIIECTBA B PACTBOPE» U
«MOJISIpHAst KOHIIEHTpAIUs
BEIIIECTBAY.

ITo3HaBaTenbHbIE:

1. OcyuiecTBisTh CpaBHEHUE,
KJIacCU(UKALIUIO, CAMOCTOSITEIBHO
BBIOMpAasi OCHOBAHUS U KPUTEPUH TSI
YKa3aHHBIX JJOTMYECKUX ONepaLuil.

2. CTpouTb JJOTUYECKOE PACCYXKIEHUE,
BKJIIOYAIOIIEe YCTAHOBIIEHUE
MIPUYNHHO-CJIEICTBEHHBIX CBA3EH.
KomMMyHUKaTHBHBIE:

1. Pa3BuBaTh yMeHHE NPOTYKTUBHO




(ma mpumepe cynbdara
menu (1), xmopuna
kobanbTa (11)).

HEPacTBOPUMBIE.

MaccosBas nons

BELIECTBA B PACTBOPE.
MomnsipHast KOHIEHTpAaIMs Bewle-
ctBa. OTIM4Ke CBOMCTB pacTBO-
pa OT CBOMCTB YHUCTOTO PACTBO-
pHUTEIIS U pACTBOPEHHOTO BEIIE-
cTBa. MuHepasbHble BOJbI KaK
MPUPOJHBIE PACTBOPBHI.

paspenaTtb KOH(IUKTHI HA OCHOBE
y4eTa UHTEPECOB U MO3ULUI BCEX €r0
Y4aCTHUKOB.

JIMYHOCTHBIE:

1. ®opmupoBaTh BEIPAXKEHHYIO
yCTONUNBYIO yueOHO-
MI03HABATEJIbHYIO0 MOTUBALIMIO YUECHMS.

14 DJIEeKTPOIUTHI U [TonsiTue 00 OmnpenensiTb MOHITUS
HE3JICKTPOJIUTBHL. 3JEKTPOIUTAX U «IJIEKTPOJIUTHDY,
JleMoHCcTpanuu. HEDJIEKTPOJIUTaX. «HEDJIEKTPOJIUTHD,
OO6pa3s1pl BelecTs- OCHOBHBIE NTOJIOKEHUS «AIIEKTPOIUTUYECKAS
3JIEKTPOJIUTOB U TEOPUH TTUCCOIIAAITUSD.
HEDJIEKTPOJIMTOB. DIIEKTPOJIUTUYECKOMN dopmynupoBarh
HccnenoBanue JUCCOLAALINH. OCHOBHBIE TTOJIOKEHHUS
AIIEKTPUYECKOMN MexaHu3M JUCCOLUALUN TCOPUH
IIPOBOJIUMOCTH BEILIECTB. BIICKTPOJIMTUIECKON
pacTBOpOB DIIeKTPOIUTHYECKAs JIUCCOIUAIHH.
3JIEKTPOJIUTOB U JMCCOLMALUS KaK XapakTepru3oBaTh
HEDJICKTPOJIUTOB. pe3yJbTaT rupaTaluu CIIOCOOHOCTH 3JIEKTPOJINTA
3aBHCUMOCTh IIEKTPOJIUTA. K JTUCCOILIMALINU Ha OCHOBE
CTEIICHU Crynenuaras CTEIeH!U
BIIEKTPOIUTHYECKOMN JICCOIMALUS BIICKTPOJIUTUIECKON
JIACCOIAITAH OT 1eKTpoauToB. CTeneHb JIUCCOLUAIIH.
KOHLICHTPpaluH JIEKTPOTUTHIECKOM 3anuceIBaTh ypaBHEHMUS
BEIECTBA B AUCCOLHALINH. AJIEKTPOJIUTUYECKOUN
pacTBOpe CuJIbHBIC U CIa0bIe Juccouralun, B TOM YHUCIIC

3JIEKTPOJIUTHIL. Y CTYIIEHYATOM.
YpaBHeHuUst Hab6ironaTe 1 onucsIBaTh
JIEKTPOTUTHYECKOH JIEMOHCTPALMOHHBII
nucconuanuu. Ilonstue XUMHYECKHIi
o cpezie pactBopos (pH DKCIIEPHUMEHT.
cpenbl).

15 Kucmnots! B cBete

OrmnpenenieHue KUciaoT B

XapaxkTepu3oBaTb

PerynsaTuBHBIC:

1. BeigBurath BEpCUu pelIeHUs
pOoOJIEMBI, 0CO3HABATh KOHEUHBIIA
pe3yabTaT, BRIOUpaTh U3
MPEIJIOKEHHBIX U UCKATh
CaMOCTOSITEIIBHO CPEICTBA
JIOCTUKEHHMS ICIIH.

2. BHOCUTL HEOOXOINMBIE
KOPPEKTUBHI B JICHCTBUE IIOCIIE €T0
3aBEpIICHHS HA OCHOBE €0 OIICHKH U
ydeTa XxapakTepa ClIeTaHHbIX OIIHUOOK.
Ilo3HaBaTeILHbBIC:

1. YMeTh omnpenensiTe BO3MOKHBIE
HCTOYHHUKN HEOOXOIUMBIX CBEACHHUM,
MIPOU3BOIUTH MOUCK UH(OPMALINH,
AQHAJIM3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTD.

2.0000maTe MOHATHS —
OCYIIECTBIISITh JIOTHUECKYIO
oTiepaIfio mepexo/ia OT BUAOBBIX
MPU3HAKOB K POJJOBOMY

MTOHSITHIO, OT ITOHSATHS C

MEHBIINM

00BEMOM K MOHATHIO C OOJILIITUM
00BEMOM.

KoMMyHHUKATUBHEIE:




TEOpUHU
AJIEKTPOJIUTUUECKOM
OUCCOITHAITNH.
JlemoHcTpanuu.
PazbaBiienue
KOHLICHTPUPOBAHHOM
CEPHOU KUCJIOTHI.
OOyrnuBaHue caxapa
1 IEJIII0JI03EI,
KOHLIEHTPUPOBAHHOM
CEpPHOM KUCIOTOM.
Bzaumoencrue
KOHLIEHTPUPOBAHHOU
1 pa3baBIeHHOMI
a30THOM KHUCJIOTEI C
Mmenpio. Kommekiys
MIPUPOTHBIX
OpraHUYeCcKuX
KHCIIOT.

JIaGopaTopHbIE OTBITHI.
6. O3HaKOMJIEHHE C
KOJUIEKIIMEN KUCIIOT.

CBETE TECOPHUU
SIIEKTPOIUTHYECKOU
nuccormanuu. Okpacka
WHIUKATOPOB B
pacTBOpax KHCIIOT.
OO01e XUMHYECKUE
CBOICTBa
HEOPraHUYECKUX U
OpPraHUYEeCKUX KUCIIOT B
CBETE MOJICKYJISIPHBIX U
MOHHBIX
MpeCTaBICHUM:
B3aMMOJICHCTBHUE C
MeTaJllIaMH, OKCHIaMU
Y THJIPOKCUIAMU
METAJIJIOB, COJISIMHU.
YcnoBust BO3MOXKXHOCTU
MPOTEKAHUS PeaKIIUit
MEXY DJIEKTPOJIUTAMH.
Crneuuduyeckue
CBOICTBA a30THOIA,
KOHIIEHTPUPOBAHHOMU
CEpHOH U MypaBbUHOMN
KHMCJIOT.

KHCJIOTBI B CB€TC TCOPUHU
3HeKTpOHHTquCKOﬁ
JUCCoMalnmu.

Pasznuuate oO1ee,
OCOOEHHOE U EAUHUYHOE B
CBOICTBaxX a30THOM,
KOHIICHTPUPOBAHHOM
CEpHOU U MypaBbUHOMN
KHCJIOT.

I[TpoBoauTH, HAOMIOAATH U
OIHMCHIBATh XUMUYCCKUU
SKCIICPUMCHT C MIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XHUMHUH.

1.Opranu3oBbIBaTh U MJIAHUPOBATH
yueOHOe

COTPYAHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMH, OTIPEIENIATh LEIH U
(GYHKIIMY YYaCTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; TNIAHUPOBATH
o01Ire crocoObl paboTHI.

2. Berynath B [uanor, a Takxke
Y4acTBOBAThH B KOJUIEKTUBHOM
o0cCy:keHIH MPo0JIeM, y4acTBOBAThH B
IMCKYCCHH U apTyYMEHTHPOBAThH CBOIO
MTO3UIIHIO.

JIMYHOCTHBIE:

1. ®opmupoBaTh SKOIOTUIECKOE
MBIIIICHUE: YMEHHE OLIEHUBATH CBOIO
NEeSITeNIbHOCTh U IOCTYIIKU APYTUX
JIO/IeH C TOUKH 3PSHHS COXPAaHEHHUS
OKpYKaroIlen CpeIbl.

2. ®opMupOBaTh OTBETCTBEHHOE
OTHOIIICHUS K YYEHUIO, TOTOBHOCTH U
CTIIOCOOHOCTH, 00YUAIOIIUXCS K
CaMOpPa3BUTHUIO U CAMOOOPA30BAHHUIO.
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OcHOBaHUS B CBETE
TEOpUH
AJIEKTPOJIUTUYECKOUN
JIMCCOLIMAIINU.
JeMoHcTpanuu.
Komnexuus menouent
u
CBEXKEIOIYUYEHHbBIX
HEpPacTBOPUMBIX
TUJAPOKCHUIOB
pa3IuUHbBIX
MeTaJ10B. Peakiius
HEUTpaIu3aluu.
[Tonyuenue
HEpPacTBOPUMOTO
OCHOBAaHUS U
pacTBOpEHUE €ro

B KHCJIOTE.
ITonyuenune ammuaka
U €ro
B3aUMOJICHCTBHE C
XJIOPOBOJIOPOJIOM
(«pIM O€3 OTHS»).
JIabopaTopHBIEC OTBITHI.
7. llonmyuenune u
CBOMCTBA
HEPacTBOPUMBIX
OCHOBaHMH.

8. O3HakoMIIeHHE

C KOJUIEKIIUEU
OCHOBaHUH.

Omnpenenenue
OCHOBaHMI B CBETE
TEOpUH
AIEKTPOIUTHIECKOMN
nucconuanuu. Okpacka
WHJ/IUKATOPOB B
pacTBOpax LIEJIOYEH.
Knaccuduxkarms
OCHOBAaHMH MO
MpU3HAKaM
pacTBOPUMOCTHU B BOJIE,
HAJIM4YHS B COCTaBE
aTOMOB KHCJIOpPO/a.
OO011e XUMHYECKHE
CBOMCTBA IIIEJIOYECH,
HEPaCTBOPUMBIX
OCHOBAHMI:
B3aMMO/ICHCTBHUE C
KHCJIOTaMH,
KHCJIOTHBIMH OKCHUIaMH,
consamu. Pasznoskenue
HEPaCTBOPUMBIX
OCHOBAHUH.
BsanmoneiicTBue
miejaouen

C OpraHU4EeCKUMHU
coenuHeHUsAMHU ((heHomnom,
KapOOHOBBIMH
kuciotamu). CBoricTBa
OECKHUCIIOPOAHBIX
OCHOBaHHWI: aMMHUaKa 1
aMUHOB B CPaBHECHHH.

XapakTepu3oBaTh
OCHOBAaHUsI B CBETE TEOPUH
AJIEKTPOJIUTUYECKOMN
JUCCOLIMALIAMN.

Paznuuarte oOiee,
OCOOCHHOE U CAVUHUYHOC B
CBOMCTBaX TUAPOKCHUIOB U
OECKUCIIOPOTHBIX
OCHOBAHMUMH.

I[TpoBoauTh, HAOIIOAATH U
OIHMCHIBATh XUMHUYCCKUU
SKCIICPUMCHT C MOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XHUMHUH.

PerynsaTtusHele:

1. CamoCTOATENIBHO OCO3HABATh
IIPUYMHBI CBOETO ycIexa Uilu
HeycIexa 1 HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYyallMH HEeyCcIeXxa.

2. Y4uThCS CaMOCTOSITEIBHO CTAaBUTh
HOBBIC YueOHBIC LIETTU U 3a]1a4H,
CTPOUTBH >KU3HEHHBIE IJIaHbI BO
BPEMEHHOU MTEPCIEKTHBE.
ITo3HaBaTenbHbIE:

1. Ctpouts jgoruueckoe
paccyXJeHHe, BKIIOYaloliee
YCTaHOBJIEHUE TPUYUHHO-
CIICICTBEHHBIX CBS3EH.

2. Ocy1ecTBIATh pacCIIMPEHHBIN
MOUCK MH(POPMALIUH C
HCIIOJIb30BaHUEM PECYPCOB
6ubnuorek u aTepHera
KomMMyHUKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE
MHEHHE U O3UIII0, apTYMEHTHPOBATh
1 KOOPAMHUPOBATH €€ C MO3ULUIMHU
napTHEPOB B COTPYIHUYECTBE MPU
BbIpa0OTKE OOILEro pelieHus B
COBMECTHOH IS TETLHOCTH.
JImynocTHbIE:

1. BeicTpauBaTh COOCTBEHHOE
[IEJIOCTHOE MUPOBO33PEHUE:
OCO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTB K CaM000pa30BaHUIo, B
TOM YHCIIE U B paMKax
CaMOCTOSITEIIBHOM JIEATEIHLHOCTH BHE
IIKOJIBL.
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Conu B cBeTe
TEOpUH
AIIEKTPOJTUTHYECKOUN
JIMCCOLMAIINU.

JemoHcTpanuu.
Komnexmnus comnei
pa3IuYHON OKPACKH.
Komneknus
OMOJIOTHYECKUX
MaTepUaoB,
CoJieprKaIInx
kapOoHat u ochar
Kanbius. Komekmnms
KOHJIUTEPCKUX
PpBIXJIUTENEH TeCTa,
OOBSICHCHHE
MIPUHIIATIA UX
JeHUCTBUSA U
JIEMOHCTpAIUs
Pa3pBIXIIUTENHHON
CIIOCOOHOCTH.
"amenne coapl
YKCYCOM.
KauecTBeHnnnIie
peaKIMy Ha KaTHOHBI
Y aHHOHBI.
BriTecHenue menu
JKeJIE30M U3
pacTtBOpa cyibdara
meau (I1).
ITonyuenue nonuaa
CBHMHIIA U
JIEMOHCTpALHS €TO
pPacTBOPUMOCTH B
3aBUCUMOCTH OT
TEeMIEPATyPhI

Omnpenenenue coneu B
CBETE TEOpUU
AIEKTPOJIUTHUECKOMN
JUCCOIIMAIHH.
Knaccudukamus comneii:
CpellHUE, KUCIbIE,
ocHOBHBIE. O01IIHE
XUMHUYECKHE CBOMCTBA
COJIEU: B3aNMOJICHUCTBHE
C KHCJIOTaMH,
IieJI049aMu, METalJIaMH
H COJISIMU.
DJIEKTPOXUMHUUECCKUN
PS4 HanpsHKEHUM
METaJIJIOB U €r0
HCIIOJB30BaHHUE IJIS
XapaKTePUCTUKU
BOCCTaHOBHUTEIBHBIX
CBOICTB METAJJIOB.
CBolicTBa KMCIBIX COJICH.
IlpencraBurenu cosien u
UX 3HA4YCHHUE: KapOoHaT
Kaimblus, oprodocdar
KaJIbITHSI.

KauecTBeHHBIE peakun
Ha XJIOpHUI-, CyJabdar- u
KapOOHAaT-aHU- OHBI,
KaTHOH aMMOHHUS,
kaTuoHsbl xene3a (11) u
xenesa (11).

XapakTepru3oBaTh COIU B
CBETE TEOpUU
IEKTPOJIUTUYECKOMN
JIMCCOLIMALIUH.

Paznuuate oOiriee,
OCOOEHHOE U EAUHUYHOE B
CBOMCTBax

CpPE€OHUX U KUCIBIX COJIEH.
[TpoBoauTh, HAOTIOATH U
OIIMCBIBATHL XUMHYCCKUMI
AKCIIEPUMEHT C MOMOIIBIO
POIHOTO SI3bIKA U SI3bIKa
XAMUH.

PerynstuBHbIe:

1. BoiagBuratb Bepcuu perieHus
poOJIeMbl, 0CO3HABATh KOHEUHBIN
pe3ynbTarT, BHIOUpATh U3
MIPEITIOKEHHBIX W UCKATh
CaMOCTOSITENILHO CPE/ICTBA
JOCTHKCHHSI IICTTH.

2. [Tpu nnaHupOBaHUM TOCTHKEHUS
IIEJICH CaMOCTOSITEIIHFHO, IOJIHO U
aJICKBATHO YYUTHIBATh YCIOBUA U
CPEJICTBA MX JOCTHKCHHUS, BBIICTISATh
aNbTepHATUBHBIE CTIOCOOBI
JOCTHKCHHSI IIETTH ¥ BEIOMPATH
Haubosee 3hPeKTUBHBIN CIIOCO0.
[To3HaBaTeNbHBIE:

1. ®opmupoBaTh yMEHHUS
BOCIIPUHUMATH, IepepadaThIBaTh
MPEIbSABIATH HHPOPMAIIIIO B
CIIOBECHOM, 00pa3Hoii,
CHUMBOJIMUYECKOU (hopmax,
aHATM3UPOBATh U TIepepadaThIBaTh
MOJTyYCHHYIO HHPOPMAITHIO B
COOTBETCTBUH C MMOCTABIIEHHBIMU
3a/ladyaMH.

2. CTpouTh JOTUYECKOE PACCYKICHHUE,
BKJIIOYAIOIIEE YCTAHOBJICHUE
MIPUYHUHHO-CJIEICTBEHHBIX CBA3EH.
KoMMyHHKaTUBHEIE:!

1. CtpouTh NOHATHBIE ISl TAPTHEPA
BBICKA3bIBAHUS, YUUTHIBAIOIINE, YTO
MapTHEpP 3HAET U BUJUT, a YTO HET.
2. AZIeKBaTHO MCIOJb30BATh
pedeBbIe CPeCTBA ISt

pELICHUS Pa3IMYHbIX
KOMMYHHUKATHBHBIX 337124,

CTPOUTDH CIIOKHBIE
MOHOJIOTHYECKHE




pactBopa (ImoayueHue
«30JI0TBIX YETITYEK» ).

BBICKA3LIBaHUS.
JINYHOCTHEIE:

JlaboparopHsble 1. ®opmupoBaTh OTBETCTBEHHOE
OTIBITHL. 9. OTHOIIICHHE K YYEHHUIO, TOTOBHOCTh U
O3HaKOMJICHHE C CIOCOOHOCTh K CAMOPa3BUTHIO U
KOJUJIEKITUEH caM000pa30BaHUIO HA OCHOBE
OPpUPOIHBIX MOTHUBaAIIUN K O6y‘-IeHI/IIO " ITO3HAHUIO.
MHUHEPAJOB,
COZEePIKAIIMUX COJIH.

18 I'unporms. I'uaponus Kak XapakTepHu3oBaTh Perynarnhpre:
JleMoHcTpanuu. OBMEHHOE THAPOJIN3 KaK 0OMEHHOE 1.Y4uThIBaTh MpaBuUiIo B
Paznuunble ciydyaun B3aUMOJICHCTBIE B3aUMOJICHCTBHE BEIIECTB TUTAHUPOBAHUH U KOHTPOJIE Criocoda

TUJIpOJIn3a COJIEU U
JIEMOHCTpanus
Cpeabl pacTBOPOB C
IIOMOIIBIO
MHIUKATOPOB Ha
pumMepe
KapOOHATOB
LIEJIOYHBIX
METaJJIoB, XJIOpuaa
aMMOHMS, alierara
aMMOHMUS.
[Tonyuenue
areTuiieHa
TUAPOIIN30M
KapOuaa KaJbIIus.

JlabopaTopHbIE OIBITHI.

10. UcnbiTanune
pacTBOPOB KHUCIOT,
OCHOBAaHMI U COJICH
WHJIUKATOpaMU.

11. Pazauunbie
cllyyau TUAPOJIN3a
coJjieit. 12.
I'maponus

BEIIIECTB C BOJIOM.
OO6paTUMBIi THAPOIU3
COoJIEH T1I0 MEePBOU U
MOCIIEeTYFOIITUM
creneHsM. [ uaponus mno
KaTUOHY U aHUOHY.
Honnsle u
MOJICKYJISIDHBIC
YpaBHEHUS THIPOJIHA3A.
Cpena (pH) pactBopoB
TUIPOITA3YIOIITHUXCS
coseit. HeoGparumsrii
TUJIPOJIN3 COJICH.
OOpaTuMbIii THIPOTU3
OpPTaHHYECKUX
COeIMHEHMI KaK OCHOBA
oOMeHa BEIIECTB B JKUBBIX
OpraHmusmax.
OO6patuMBblii THAPOITU3
AT® kak ocHOBa
SHEPreTHYECKOro ooMeHa
B )KHBBIX OpraHHU3Max.

C BOJIOM.

3anuckiBaTh ypaBHCHHUS
peakuuii TuAPOIn3a
Pa3JIUYHBIX COJIECH.
Paznuuates ruzaponus 1o
KAaTUOHY Y aHUOHY.
IIpencka3piBaTh peakyo
Cpeabl BOAHBIX PACTBOPOB
coJsieit, 00pa3oBaHHBIX
CUJIBHBIM OCHOBAHHUEM U
cJ1a00ii KHUCJIOTOH, CIIa0bIM
OCHOBAaHMEM U CHJILHOM
KHCIIOTOU.

PackpsiBaTh poib
00paTHUMOro THAPOIU3a
OPraHUYECKUX COCTUHEHUIN
KaK OCHOBBI OOMEHa BEIIECTB
B KUBBIX OpPTaHU3MaX U
obpatumoro ruaponuza ATD
KaK OCHOBBI SHEPreTUYECKOTO
0oOMEHa B JKMBBIX
opranusmax. IIpoBoauts,
HaOII0/IaTh ¥ OMUCHIBATH
XUMHYECKHI SKCTIEPUMEHT C

perieHusl.

2. Beibop Hanbomnee 3¢ heKTUBHBIX
CIIOCO0O0B PEIICHHMS 3a71a4.
Ilo3HaBaTeIbHEIC:

1.Acnonp30BaTh IMMOMCK HEOOXOIUMOMN
uH(GOpMAIIUU AJIS BHITIOTHEHHUS
y4eOHBIX 3aJaHHH.

2. Ocy1ecTBIATh aHATU3 00BEKTOB C
BBIJICTICHUEM CYIIICCTBCHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATH,
KJaccuuIUpoBaTh U 000011aTh
(haKThI U SBIICHUS.

KoMMyYHUKATUBHEIE:
1.YuuteiBaTh pa3Hble MHEHUS U
CTPEMATCS K KOOPJAUHAIIUU
pa3IMYHBIX MO3ULIAN B
COTPYIHHYECTBE.

2. AIleKBaTHO, OCO3HAHHO U
MPOU3BOJIBHO CTPOUTH PEUEBBIE
BBICKA3bIBAHUA B YCTHOU U
MUCbMEHHOM pEUH.




XJIOPUJIOB

" ancratroB

IMOMOIIBIO POAHOI'O A3bIKa U
A3bIKa XUMHH.

JINYHOCTHEIE:
1. YMeTh COOTHOCUTH CBOU AEUCTBUA
C HJ'IaHI/IpyeMI)IMI/I pGSYJIBTaTaMI/I,

IIETOYHBIX ;
METATIOR OCYIIECTBIIATH KOHTPOIb CBOEH
NIEATENBHOCTH B TIPOLIECCE
JIOCTHIKEHHS PE3yIbTaTa.
19 [paxTnyeckas [IpoBOAUTH, HAOIIOAATH M OIUCHIBATH XUMHYECKHUI PerynsrupHbie:
pabota Ne 2. DKCIIEPUMEHT JIJIs MAECHTU(DHUKAIMN HEOPTAHUYECKUX U L. ?e‘bﬂeKCH’I C1I0CO00B U yCIoBHiA
Pemenue OpPraHUYECKUX COEAMHEHHUM C IIOMOIIBIO KAYECTBEHHBIX ACHCTBUSA, KOHTPOIIb H OLCHKA
SKCHEPUMEHTATLHBI peaKITwHit, Ipolecca ¥ pe3ysbTaToB
X 3a/1a4 Ha nearenbHOCTH. OpUeHTalMs Ha
ueHTU(DUKALIUIO NOHMMAaHHUE PHYUH yCIeXa B
HEOPraHUYECKHX U y4€e6HOM JeATENbHOCTH.
OpraHHYEeCKHUX [lo3HaBaTeIbHBIE:
COEJIMHEHMUI. 1. YueOHo-1m03HaBaTEIbHBIA HHTEPEC
20 Tosropenue n 06061maTh 3HaHHUA 0 KITaCCH(HUKALMU U CBOHCTBAX OCHOBHBIX K HOBOMY yHeOHOMY Matepuaty n
0000IIeHHE TEMBI KJIac- COB HEOPraHUYECKHMX M OPTaHUYe- CKUX COEIMHEHHI B CIOCO0aM pelieHHs HOBOH YaCTHOH
«Teopust 5 CBETe TEOPHH 3JEKTPOJIUTHYECKOM JUCCOUALIHN. safadu.
SJICKTPOIUTHICCKON VCTaHaBIMBaTh BHYTPUIIPEIMETHBIE CBSI3H MEKILY KomMyHHKATHBHBIE:
AUCCOHALINNY, OpPTaHWYECKOH ¥ HEOpPraHUYECKOi XUMHeEH B cBeTe 00IIero, 1.YauTBiBaTE pasHbIe MHEHHUS 1
TIOJrOTOBKA K OCOBEHHOTO H &TUHUMHOTO. GopMyIHpPOBaTh COOCTBEHHOE
KOHTPOILHOM padoTe. MHEHHE U TIO3ULHIO,
21 Konrpombhas pabora [TpoBOaUTE peIIEKCHIO COOCTBEHHBIX TOCTHKEHUH B MO3HAHUH apryMCHTHPOBATE 1
Ne 2 mo Teme CBOWCTB OCHOBHBIX KJI4CCOB HEOP- TAHMYECKUX U OPTaHUYECKHX KOOPAMHHPOBATE €€ € MOSHLIIAMH
«JNEKTPOIUTHYECKAs COE/IMHEHNH B CBETE TEOPUH DJEKTPOIMTUYECKON UCCOLMALINH. TIapTHCPOB B COTPY AHMHCCTBE IPH
AUCCOINALIHSY. AHaNM3MpPOBATh PE3yNILTATEl KOHTPOIEHOM pabOTHI U BEICTPAaUBaTh BbIpabOTKe OBLLEro pelenus.
yTH JOCTHKEHHUS JKEIaEMOr0 YPOBHS yCIIEIIHOCTH. JIAHOCTHEIe:
1. IIpuMeHSATH OJTyYeHHbIE 3HAHUS B
IOBCEIHEBHON KU3HU.
TEMA 4. XUMWYECKHWE PEAKIIVU
22 Knaccudukanms Peakumu, nnymme 6e3 Kiaccndbumuposats PerynsaruBHbie:
XHMHYCCKIX U3MEHEHUs COCTaBa XHMITECKHE PEaKIIHI 110 1. lja60Taﬁ 10 MIaHy, CBEPATH CBOU
PEaKIHiA. BEIIIECTB. NEHCTBHUS C LIENBIO U, IPH
JeMoHcTpamuu. Knaccudukanms mo g::;?:;?gcgg:;fjiiﬂM. HEO0OXOIUMOCTH, UCTIPABIISTH OLITUOKU
DK30TEPMHUYHOCTb YKCITy M COCTaBY CaMOCTOSITENBHO.

peakuuu CepHOU

KJIacCU(PUKaUU peaKInii

carupyrommx BCIICCTB o
p pyrom T B OpPraHN4cCKOM XUMHUH.

2.KoppeKkTupoBaTh eATEIbHOCTB!




KHUCJIOTBI C
TUJPOKCHUIOM
HaATpUsL.
DHAOTEPMHUYHOCTD
peaknuy TMMOHHOM
KHUCJIOTHI C
rUApOKapOOHATOM
HaTpHsL.
BsaumoneiicTBue
AJIFOMUHUS C CEPOI.
Pasznoxenne
NepMaHraHaTa KaJius.
BzaumoneiictBue
HATpUs U KaJbLUs C
BOJIOM.

BzaummopeiictBue
[IMHKa C COJITHON
KHCJIOTOM.
BzaumoaencTue
JKese3a ¢ pacTBOPOM
cynbdara meau (11).
OnbITHI,
WJLTIOCTPUPYIOIIHE
npa- Buwio beproie,
— oOpazoBaHue
ocaJika, ra3a Wuin
ciaboro
IRJIEKTPOJIUTA.

U TIPOAYKTOB PEAKIIUU.
Peakuum paznoxenus,
COCOUHEHUS,
3aMelnIeHus 1 oOMeHa B
HEOPraHU4YECKOU
xumMuu. Peaknun
MPUCOETUHEHUS,
OTILEIJICHUS, 3aMEILICHUS
W U30MEpU3aALINU B
OpPraHUYEeCKON XUMUH.
Peakiuu
MOJIMMEPU3ALUH KaK
YaCTHBIN CIIydail peakuun
NPUCOEIUHEHUS. DK30- U
SHAOTEPMHUYECKUE
peaKIuu.
TepMoxumuueckue
ypaBHeHus. Pacuer
KOJINYECTBA TEIUIOTHI MO
TEPMOXUMHUYECKUM
YPABHEHUSIM.

XapakTepu3oBaTh
Teru1oBo# 3 exT
XUMHYECKHUX peaklUi U Ha
€ro OCHOBE pa3jInydaThb
9K30- ¥ DHJOTECPMHUYECKHUE
peakuuu. OTpaxkatb
TEeII0BoN 3 peKT
XMMHUYECKUX PEAKIIUN Ha
IMMCBME C ITOMOIIBIO
TEPMOXUMHUYECKHUX
ypaBHeHul. [IpoBOAUTH
pacueThl Ha OCHOBE
TEPMOXUMHUYECKHUX
ypaBHeHuii. HaGmronaTe u
OIMCHIBAThH
JIEMOHCTPAllMOHHBIN
XUMHUYECKUN SKCIIEPUMEHT.

BHOCHUTb U3MEHEHUS B MPOIIECC C
Y4€TOM BO3HHUKIINX TPYAHOCTEH U
OIIIMOO0K; HaMeYaTh CIIOCOOBI NX
YCTpaHEHHUSI.

Ilo3HaBaTeILHbBIC:

1. ®opmupoBaTh yMeHUs
YCTaHABJIMBATH CBS3M MEKIY PEATLHO
HaOII01a€MBIMH XHUMHYECKUMH
SIBIICHUSIMU U TIPOTICCCAMH,
MPOUCXOSIINMH B MUKPOMHDE,
OOBSICHATH IPUIHNHBI MHOTOOOPA3HS
BEIIECTB.

2. ®opMupoBaTh YMEHHUS
6e3omacHoro 1 3pPeKTUBHOTO
MCIIOJIb30BaHUs JTa0OPaTOPHOTO
000pyA0BaHUS.
KoMMyYHUKATUBHEIE:

1. [InanupoBath yueOHOE
COTPYIHUYECTBO C YUUTEIIEM H
CBEPCTHUKAMH; BIIAJIETh
MOHOJIOTHYCCKON 1

JIUAIOTUYECKOM popmMamu peur B
COOTBETCTBUH C HOPMAaMH POTHOTO
SI3BIKA.

JIMYHOCTHEIC:

2. Pa3BuBaTh CIOCOOHOCTH K
CaMOOIICHKE Ha OCHOBE KPUTEPHS
YCHEIIHOCTH Y4eOHOU NesTENbHOCTH.
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Karanus.
JleMoHCcTpanum.
Paznoxenue
MepoKcuaIa
BOJZIOpOJaA C
MOMOIIHIO
HEOPTaHUYECKUX
KaTaJu3aTopoB
(FeCl2, Kh) u
MIPUPOIHBIX
00BEKTOB,

colep Kalmnx
KaTanasy (CbIpoe
MSICO, KapTOdenb).
Nurubuposanue
B3aUMOJICHCTBUS
JKeses3a ¢ COJITHOU
KHUCJIOTOH C MOMOIIBI0
ypOTpOTHHA.
Komnexims
MPOTyKTOB NMUTAHUS,
MOJTyYEHHBIX C
MTOMOIIIBIO YH3UMOB.
JlaboparopHsbie
OMBITHI. 13.
[Tonyuyenue
KHCJIOpO/Jia C
MTOMOIIBIO OKCHIA
maprasna (1V) u
KaTajasbl CHIPOTO

Karanuzaropsl. Karanus.
['omorenHsIil u
TeTEePOreHHBIN KaTaau3.
ITpumepsr
KaTaJIUTUYECKUX
IIPOLIECCOB B
MPOMBIIIIEHHOCTH,
TEXHUKE, OBITY.
DdepMeHTHI U UX
OTJINYHUS OT
HEOPraHN4YECKHUX
KaTajau3aTOpPOB.
I[Tpumenenue
KaTajau3aTopoOB U
dbepmMeHTOB.

XapakTepu3oBaTb
KaTaJIn3aTOPhl U KaTaJInu3
KaK CIoCOObI yIIpaBJICHUS
CKOPOCTBIO XUMHYECKOMN
peakunu. Ha ocHOBe
MEKIIPEIMETHBIX CBSI3EH C
Ouosiorruel ycTaHaBINBaTh
ooO111ee, ocoO0eHHOE U
CIMHUYHOE JJIST
(hbepMEeHTOB Kak
OHOJIOTHYECKHUX
KaTaJin3aTOpPOB.
PackprsiBaTh ux poJib

B OpraHu3alluy )KU3HU Ha
3eMiie, a TakKe B ITUIICBON
U MEJIUITMHCKOM
MPOMBIIIJIEHHOCTH.
[TpoBoauTh, HAOTIOIATH U
OITUCHIBATh XUMHUYCCKHUI
AKCIIEPUMEHT C MOMOIIBIO
POIIHOTO sI3bIKA U SI3bIKA
XUMUHU.

KapTodens.

24 OOpaTumMocCTh OOpaTumbie U XapakTepu3oBaTh
XUMHUYECKUX HeoOpaTUMBbIE PEaKIINU. COCTOSIHUSI XUMHUYECKOTO
peakuui. XHUMHUYECKOE paBHOBECHS U CIIOCOOBI
Xumugeckoe PaBHOBECHE U CIOCOOBI €ro CMeIIeHUsI.

paBHOBECHE.

€TI0 CMCIICHM Ha

IIpenckasbiBaTh

PerynsaTtusHele:

1. KoppektupoBath paboTy 1o Xo1y
BBITIOJIHEHUS 3aJIaHUS TIPH yKa3aHUH
€My Ha OIIMOKH HU3BHE.

2. UnentudummpoBaTh COOCTBCHHBIE
poOJIeMBbl M ONPEAETATH INIABHYIO
npobiemy.

Ilo3HaBaTesbHbBIE:

1. Onpenensth NOHATHSI, CO3/1aBaTh
00001IeHNS, YCTAaHABINBATh
aHAJIOTHH, KJIacCU(DUIIUPOBATD,
CaMOCTOSITENTEHO BRIOUPATh
OCHOBAHUS Y KPUTEPUU TSI
KJIaccu()UKaIum, yCTaHABINBATh
MPUYMHHO-CJICICTBCHHBIC CBS3H.

2. YMeeT BBIIOJHATH JOTHYECKUE
JeCTBUS a0CTparupoBaHus,
CpaBHEHWSI, HAXOXKICHUS OOIINX
3aKOHOMEPHOCTEH, aHaJIM3a, CHHTE3a.
3. BHOCUTE HEOOXOIUMBIE
JOTIOJTHEHUSI ¥ KOPPEKTUBBI B TUIAH U
croco0 JeHCTBUS B Cllydae
PACXOXKICHUS 3TATIOHA C PeaTbHBIM
JEWCTBUEM U €TO MPOIYKTOM.

KoMMyYHUKATUBHEIE:

1. IlpuHUMATH TO3UIINIO COOECETHUKA,
MTOHUMAsI TIO3UIIHI0 IPYTOTO,
pasnuyath B €r0 peyd: MHEHHE (TOUYKY
3peHust), J0Ka3aTeIbCTBO
(apryMeHTsI), GaKThl; TUTIOTE3HI,
aAKCHOMBI, TCOPHH.

2. JloroBapuBathCs O MpaBUIaxX U
BOIpOCax Jyist 00CyX/IE€HUs B
COOTBETCTBUH C MMOCTABJICHHOM Mepes




JemoHcTparuu.
OOpaTiUMble peakIiu
Ha IpUMepe

MOy YCHHUS
polaHuIa Kele3a
(1) u HabaroneHus
3a CMEICHHEM
paBHOBECHSI 110
WHTECHCUBHOCTH
OKpACKH MPOAyKTa
peaxkuu mpu
M3MECHECHHUH
KOHIIEHTPAIHH
peareHToOB U
IIPOIYKTOB.
Bnusuaue
TEMIIEpATyPhl U
JTaBJICHHS HA
JMMEPU3AIHI0 OKCHIA
asora (V).

MMPUMEPE TTOTYUCHUS
ammuaka. CHHTE3
aMMHakKa B
POMBIIIIEHHOCTH.
ITousitre 06 onTUMAaIBLHBIX
YCIIOBUSIX MPOBEICHUS
TEXHOJIOTHYECKOTO
mporecca.

HAallpaBJICHUE CMEICHUS
XUMHYECKOIO paBHOBECHUS
P U3MEHEHUH yCIIOBUMN
MpOBEJIEHUs] 00paTUMO
XUMHYECKOU pPEAKIINU.
ApryMeHTHUpOBaTh BEIOOP
ONTUMAJIBHBIX yCIIOBUU
NIPOBEACHUS
TEXHOJIOTUYECKOI O
rpoiecca.

Halmronates u onmuckIBaTh
JIEMOHCTPALIMOHHBIN
XUMHUYECKUHU
AKCHOEPUMEHT.

TrPYNION 3a1aueid.
JIMYHOCTHBIE:

1. JlemoHcTpupoBath
MHTEJUIEKTyalIbHbIE U TBOPUYECKHE
CIIOCOOHOCTH, OTBETCTBEHHOE
OTHOLIIEHHE K 00YUYEHHUIO,
MO03HABATEIBHBIC MHTEPECH 1 MOTHBEI,
HanpaBJICHHbIE HA U3yYECHUE
IIpeIMETa; OCO3HAIOT LIEHHOCTh
3I0pOBOTO U Ge30macHOro oopasa
KHU3HH.

2. ®opMupoBaTh aICKBATHYIO
CaMOOILIEHKY, OCO3HAHHOCTb YUEHHUS U
y4eOHOI MOTHBAlLIMH, aJIEKBaTHOE
pearupoBaHue Ha TPYAHOCTH.

3. ®opMHpOBaTh KPUTHUECKOE
OTHOIICHHE K MHPOPMAILIUH U
n30MpaTEeNbHOCTh €€ BOCTIPUSATHSA,
yBa)XKeHUE K HH(OPMAIHH O YACTHOU
KHU3HU U MH(POPMALMOHHBIM
pe3ysbTaraM ApYyrux JoJeH.
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OKXHCINUTEIIBHO-
BOCCTaHOBHUTEIBHBI
e peakuuu (OBP).
JleMoHCcTpanum.
[Tpocreiimue
OKHCJIUTEIILHO-
BOCCTAHOBHUTCIILHEI
€ peakuuu:
B3aNMOJICHCTBHEC
HHKAa

C COJISIHOU
KHCJIOTOH M >Keie3a
¢ cysibdaToM Meau

(.

JIabopaTOpHBIE OTIBITHI.

14. Peakius
3aMeIIeHUs] MEAN
JKeJIE30M

B pacTBOpE

cynbdara meau (I1).

15. Ilonyuenue
BOJIOpOJA
B3aMMOJCUCTBUEM
KHUCJIOTHI C IIMHKOM.

CreneHp OKUCIIEHUS U
ee OIpeICIICHUE 110
dbopmyne coeTuHeHUS.

OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHbIE
peakuuu. OKUCIUTEIb U
BOCCTAHOBUTEJb.
OkucrieHue u
BOCCTaHOBJICHHE.
CocraBnenue
ypaBHEHUI
OKUCJIUTEIILHO-
BOCCTAHOBHUTEJIbHBIX
peaknuii METOI0M
3JISKTPOHHOTO OajtaHca.

XapaxkTepu3oBaTb
OKHCITUTEIILHO-
BOCCTAHOBUTEIIHHbBIC
peakuuu

KaK MpOLIECCHI, MPHU
KOTOPBIX U3MEHSFOTCS
CTEMCHU OKHUCIICHUS
aTOMOB.

CocTaBisTh ypaBHEHUS
OBP

C MOMOIIIBIO METOAa
AIIEKTPOHHOTO OajaHca.

[TpoBoauTh, HAOMIOAATH U
OIIMCBIBATHL XUMHYCCKUMN
AKCIIEPUMEHT C MOMOIIBIO
POZIHOTO SI3bIKA U SI3BIKA
XUMHH.

PerynsaTuBHEIE:

1. OcyuiecTBIATh KOHCTATHPYIOMIHA U
MPEABOCXUIIAIOIINM KOHTPOJIb 110
pe3ynbTaTy U Mo Ccrocoly AeHCTBUS;
aKTyaJIbHBIN KOHTPOJIb Ha YPOBHE
MIPOU3BOIBHOTO.

Ilo3HaBaTeILHbBIC:

1. Co3naBaTh 1 npeoOpa3oOBbIBATH
MOJIETTU ¥l CXEMBI IS PEIICHUs
3a7a4.

KoMMYHHKATHUBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE
MHEHUE U MO3ULIHI0, apTyMEHTUPOBATh
1 KOOPJIMHUPOBATH €€ C MO3ULUSAMHU
MapTHEPOB B COTPYAHUUYECTBE MPU
BBIpAOOTKE OOIIETO peIIeHHs B
COBMECTHOHU JEATEIILHOCTHU
JIMYHOCTHBIE:

1. ®opMHpOBaTh HIKOJIOTUIECKOE
MBIIIEHUE: YMEHHUE OLIEHUBATH CBOIO
JeSITeNIbHOCTD U IOCTYIIKU APYTUX
JIIOJIeH C TOUKH 3PEHUSI COXPAHEHUS
OKpYKaIOIIEeH Cpe/ibl.
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DIEKTPOIU3.
JemoHcTparuu.
Monens
3JIEKTPOJIH3Epa.
Monaens
AIICKTPOJIU3HON
BaHHBI IS
MMOJTYy4YCHUS
AJTFOMHUHUS.

DJEeKTPOINU3 pacCTBOPOB
Y pacnjaBoB
3JIEKTPOJIUTOB Ha
MpuMepe XJ0- puaa
HaTpUs.
DJIEKTPOIUTHUECKOE
MNOJYYCHUC aJTFOMUHUSL.
[TpakTHueckoe
3HAYEHHUE DJICKTPOJIU3A.
lNanbBanOMUIACTHKA U
TraJIbBAHOCTETUA.

XapakTepu3oBaTh
AJIEKTPOJIN3 KaK
OKHCJIUTENIBHO-
BOCCTaHOBHUTEJIbHBIN
npouecc. IIpenckaspiBaTh
KaTOJIHbIE U aHOJTHbIE
MPOLIECCHI U OTPAXKATh UX
Ha NHUCHbME JIJIsI pacIiuiaBOB
1 BOJIHBIX pacTBOPOB
AJIEKTPOJIUTOB.
PackpeiBaTe nmpakTuueckoe
3HAUYEHUE BJICKTPOJIN3A.

PerynsTuBHEIE:

1.ITporuo3upoBaTh pe3yJbTaT B
OCHOBHOM y4eOHBIX (TI0 00pa3sity)
3aJlaHuH, MJIAaHUPOBAThH AITOPUTM €TO
BBITIOJTHCHHS.

2. COOTHOCUTD MPOMEXKYTOUHBIE U
KOHEYHBIE Pe3yIbTaThl CBOCH
NeSITEIbHOCTH C TEJIbIO UITH C
00pa3Iom, MPeII0KEHHBIM YUUTEIICM.

Ilo3HaBaTeIbHEBIC:
1.ITpuMeHsSI T METOBI
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OO0me cBoiicTBa
METAJLJIOB.
Koppo3zus
MeTalII0B. JleMOHCTp
aluu.
Bzaumopeiicteue
HaATPUsI U CypPbMBI C
xJyiopom. I'openue
Mar”us u
AIIOMUHUS B
KHCJIOPOJE.
Bzaumopeiictue
MeIH

c
KOHLIEHTPUPOBAHHBIM
Y CEpHOM U a30THOU
KHCJIOTaMU.
JlemoHcTpauuu.
Pe3ynbTaTthl
KOPPO3HUHU METAIIIOB
B 3aBUCUMOCTH OT
YCJIOBUH €€
MPOTEKAHUS

JIabopaTOpHBIE OTIBITHI.

16. O3HaKOMJIEHHE C
KOJUIEKIIEN
METaJUIOB.

[TonoxxeHue MeTaNIOB B
IIepuonnueckoii cucreme
1 OCOOCHHOCTH CTPOEHUS
WX aTOMOB U KPUCTAIIJIOB;
obmue pusnveckue
CBOICTBa METAJJIOB

(moBTOpEHUE).

Oomnue XUMHYECKHUE
CBOMCTBA METAJIIIOB KakK
BOCCTAaHOBHUTCIICH:
B3aUMOJEHCTBHE C
HeMeTaJLIaMu
(ranorenamu, cepoi,
KHUCJIOPOJIOM),
B3aUMOJEHCTBHE
MICJIOYHBIX u
IIE€JTI0OYHO3EMETBHBIX

METAJIJIOB C BOJIOM.
CBoMCTBa, BEITEKAIOMINE
M3 MOJIOKCHUS
METAJIJIOB B
BIIEKTPOXUMUYECKOM
Py HapPsIKEHUS
(B3auMoOJIeiICTBHE C
pacTBOpaMHu KHUCJIOT

U COJIeit),
MmeTtatorepmusi. O0mume
CHOCOOBI OTYYCHHS
metamioB. [Torstue o
KOPpPO3UHU METAJIOB KaK
OKHCJIMTEIHLHO-BOCCTAHOB
HUTCIBbHOM

O0600mAaTe 3HaHUS U
JeJIaTh BEIBOOBI O
3aKOHOMEPHOCTSIX
MOJIOKECHUS U N3MCHCHUM
CBOMCTB METAaJIJIOB B
nepruosiax u rpynmnax
[Tepnonyyeckoii CUCTEMBI.
XapakTepu3oBaThb 00IIIHE
XUMHUYECKHE CBOMCTBA
METaJJIOB KakK
BOCCTAHOBUTEJICH HaA
OCHOBE CTPOCHHUS UX
aTOMOB U IOJIOKCHUS
METaJlJIOB B
AIIEKTPOXUMHUUYECKOM PSIY
HanpsHKEHUS.

ITpoBoauTh, HAOIIOIATH U
ONUCHIBATh XUMHYCCKUH
9KCIIEPUMEHT C TTOMOIIIBIO
POZHOTrO sI3bIKa U SA3bIKA
XHUMHH.

XapakTepu3oBaTb U
OMHUCHIBAaTh KOPPO3HUIO
METaJJIOB KaK
OKHCIIHUTCIILHO-
BOCCTAaHOBUTEJIBHBIN Mpolecc
M CITOCOOBI 3aIINUTHI
METalJIOB

OT KOPPO3UH.

WH(POPMAITMOHHOTO TIOWCKA, JOOBIBAET
HOBBIC 3HAHUS, B TOM YHCIIE C
MTOMOIIIBI0 KOMITBIOTEPHBIX CPEZCTB.

2. Beibupaet Haubomnee 3 peKTuBHBIC
CIOCOOBI pelieHus 3a/1a4 B
3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBHIA.

KoMMyYHUKATUBHEIE:

1. OpraHu3oBbIBaTh U TUIAHUPOBATH
y4e0HOE COTPYTHHUYECTBO C yUUTEIEM
U CBEPCTHUKAMU, OMPEICISITh LENU U
(GYHKIMM ~ yYaCTHHKOB,  CIIOCOOBI
B3aMMO/ICHCTBUS; TUTAHUPOBATh
o01IHe croco0bl paboTHI.

2. Y4uUThIBaTh pa3Hble MHEHHS U
CTPEMUTCS K KOOPIMHAIIHH
Pa3IUYHBIX MO3UIUN B
COTPYAHUYECTBE.

JImynocTHbIE:

1.®opMHpOBaTH CAMOYBAXKEHHUE U
AMOLIMOHAIBHO-TIOTOXKHUTEIBHOE
OTHOILIIEHHE K ce0e, BUIHBI
TOTOBHOCTb OTKPBITO BbIpaXaTb U
OTCTaMBaTh CBOIO MO3MIIUIO,
KPUTHYHOCTb K CBOMM IOCTYIIKAM U
YMEHHE a/IeKBaTHO UX OLIEHUBATh.
2. ®opMupoBaTh TOTOBHOCTh

K IIepexoay K

caM000pa30BaHUIO HA OCHOBE
y4eOHO- 1M03HaBaTeIbHON
MOTHBAIIMH, B TOM YHUCJIE
TOTOBHOCTHU K BBIOOPY
HarpaBJIeHUs TPOPHUIBLHOTO
o0Opa3oBaHUsI.




nporiecce.CriocoObl
3alIUTEI OT HEE.
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OO0me cBoiicTBa
HEMETaJlJIOB.
JlemoHcTpanuu.
Bsaumoneiicteue
HaATPHUsI U CypPbMBI C
cepoit. ' openue
Cepbl, yIJis U

XHUMHUYECKHE CBOMCTBA
HEMETaJIJIOB KaK
OKHCIUTEIICH.
BzaummoaeilicTBue ¢
MeTaJulaMU, BOJIOPOJIOM
U IPYTUMHU
HEMETaJlJIaMH.

XapakTepr3oBaTh 00I1IHE
XUMHUYECKHE CBOMCTBA
HEMETAJIOB KaK
OKHCIHUTENICH U
BOCCTaHOBHTEJICH Ha
OCHOBE CTPOCHUS UX
aTOMOB U IOJIOKECHUSI

PerynarusHbie:

1. Pa3BuBaTh yMEHUE CaMOCTOSITENBLHO
aJIeKBaTHO OLIEHUBATh NPABHJILHOCTh
BBITIOJTHEHUS! IEHCTBUS U BHOCUTH
HE00XO0IUMbIEe KOPPEKTHUBHI B
UCIIOJIHEHUE KaK 110 X0y €ro
peanu3anum, Tak 1 B KOHIIE ACHCTBUS.




dbocdopa B
KHCJIOPO/IE.
BzaumopneiictBue
XJIOPHOU BOJBI C
pacTBOpoM
Opomuaa ¥ uoaua
Kaust (HaTpus).

JlabopaTopHbIE OIBITHI.
17. O3HakoMJICHME C
KOJUJIEKIINEN
HEMETAaJJIOB.

CBolicTBa HEMETAJIJIOB
KaK BOCCTaHOBUTEJIEH.
B3aumonericTBue ¢
MPOCTHIMU U CIIOKHBIMH
BEIlICCTBAMHU-
okuciaureraMu. Oomasa
XapaKTepUCTHUKA
rajoreHOB.

HEMETAJJIOB B PAAY
AIIEKTPOOTPHUIATEIIHHOCTH.

Habnronath 1 OnIMChIBATH
XUMHUYECKUN IKCIEPUMEHT
C MOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA XUMHUH.

Ilo3HaBaTeILHBIC:

1. Co3naBaTh, IPUMEHSTH U
peoOpa3OBBIBATH 3HAKH U CUMBOJIHI,
MOJEJIM U CXEMBI J1JIs1 PEIICHUS
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4.
KoMMyHUKATHBHEIC:

1.Brnagers 1MAIOTUYECKON pEUblo,
BBITIOJIHSISL PA3JIMUHbIE POJIM B TPYIIIE,
yMEEeT COTPYAHUYATH B COBMECTHOM
pelIeHnr TpooieMsl (3a1aun).
JIMYHOCTHEIE:

1. IIpuMeHsTh NOTyYEHHBIE 3HAHUS B
MOBCEIHEBHOM KM3HH.

29 I'enetnyeckas cBs3b .
[lonsiTHE O reHeTUYECKOU Xapakrepus3oBaTh
MEXIy Kiaccamu
CBSI3U U TEHETUYECKOM TEHETUYECKYIO CBSI3b MEXKIY
HEOPraHUYECKUX U .
psne. ['enernueckuii psn KJIaCCaMH OPraHUYECKUX U
OpraHUYECKHUX .
BEIIECTR MeTajjla ¥ HeMeTasuia. HEOPraHUYECKUX COEANHEHUN
] OcoOenHoctu U OTpa)kaTh €€ Ha MUCbME
JeMmoHcTpamuu. o
TEHETUYECKOTO psiia U C TIOMOIIBIO 0000IIIeHHOM
IIpakTueckoe .
TE€HETUYECKOM CBS3H B 3alUCH «LETIOYKH
OCYILIECTBIICHUE .
OpPraHMYECKON XUMUHU. HEPEXOJIOBY.
MepPEeX0/I0B:
1 Cu- CuO B3anmocss3b KonkpetusupoBath Takue
' HEOpPraHUYECKUX U €MOYKH YPAaBHCHHUSIMU
CuSO4 - Cu P . P .
OpPraHWYECKUX BELIECTB. XUMUYECKHUX PEaKLUi.
Cu(OH)2
CuO
2. P -P205 - H3PO4
- Ca3(P0O4)2
3. C2H50H - C2H4 -
C2H4(0OH)2
-CH3COOH
C2H4Br2
30 [IpakTuueckas pabota

Noe 3,

TI'eneTnyeckas cBA3L
MEX]Ty K1accaMu

[IpoBouTh, HAOMIOAATE U
OIACHIBATH XUMUYECKUIA

PerynsaTuBHbIC

1. KoppekTupoBath IesTCIBHOCTD:
BHOCHUTH U3MEHEHHSI B IPOIIECC C
YY4E€TOM BO3HHUKIIMX TPYAHOCTCH H
OIIIHOOK.

2. CocTaBisTh TUIaH OTBETA; paboTaTh
C TeKCTOM Tmaparpada u ero
KOMITOHEHTaMHU;

3. ®opmynupoBaTh yUeOHYIO 3a1a4y
Ha OCHOBE COOTHECEHHS TOTO, YTO yiKe
W3BECTHO YYallluMCsl, U TOTO, YTO eIl
HE M3BECTHO.

ITo3HaBaTeabHBIE

1. YMeTh caMOCTOSTENHHO
HJ'IaHI/IPOBaTI) nIyTn JTOCTHUIXCHUA
1[eJIei, B TOM YHCIIe albTepHATUBHBIE,
OBJIAJICHHE YMEHUEM COMOCTABIISITh
AKCIIEPUMEHTAIbHBIC U
TEOPETHUYECKUE 3HAHMUS C
OOBEKTUBHBIMH PEATHSIMU KU3HU.

2. Mcnionb30BaTh NpUEMbI pabOTHI C




HCOPraHNM4CCKUX 1
OpTraHUYCCKUX BCIICCTB.

OKCIICPUMCHT IJId
MMOATBECPIKACHUA
TCHETUYCCKOM CBSI3U MCKIOY
KJlacCaMU HCOPIraHUYCCKUX U
OpTraHN4YCCKNUX BCHICCTB.

31 [ToBTOpEHME U
OG6o6maTs 3HaHUs O KJIaCCU(PUKAIIUNA U 3aKOHOMEPHOCTSIX
000011eHnEe TEMBI o <
MMPOTECKAHUS XUMUYCCKUX PEAKIIN B OPTaHUUECKON U
«XUMHYECKHUE N
eaKImID HEOpraHU4YeCKON XUMHUU. Y CTaHABIMBATH
P ’ BHYTPHUIPEIMETHBIC CBSI3U MEXK/Ty OPTAaHUIECKOUN U
MMOATOTOBKA K N o
. HEOpraHU4YeCcKoi XuMuel B cBeTe 00I11ero, 0COOEHHOTO U
KOHTPOJIbHOM
SIIMHUIHOTO.
paborte.
32 KonTtponbHast .
a6ota Ne 3 116 [TpoBoauTh pediekcruto COOCTBEHHBIX JOCTUXCHUN B
P - MO3HAHUM KJIacCU(UKAIIUHA U 3aKOHOMEPHOCTEH
TeMe «XHMHUYECKUE . o
AL MMPOTECKAHUS XUMUYCCKUX PEAKIIN B OPTaHUUECKON U
P HEOpraHU4YeCKON XUMUU. AHAIU3UPOBATH PE3YIbTAThI
KOHTPOJIFHOM pabOThI M BEICTPAUBATH ITyTH JOCTHKCHUSI
’KEJIAEMOT'0 YPOBHSI YCIIEIIHOCTH.
33
3amuTa rpynmnoBbIX U HHAUBUIYATBHBIX IIPOSKTOB.
34 ITpomerxyTOUuHas aTTecTalUsl.

nHpopmanuel (Touck u oToop
HUCTOYHHUKOB HEOOXOIUMOM
MHPOPMAIINHY, CHCTEMATH3AIUS
uH(pOopMaIun).

KoMMYHUKATHBHBIE

1. BnageTb MOHOJIOTHUECKON U
IUAIOTUYECKO popmMamu peur B
COOTBETCTBUU C HOPMaMH POJTHOTO
SI3bIKQ; BBIPAXKaTh CBOM MBICIIH C
JIOCTATOYHOH ITOJTHOTOM U
TOYHOCTEIO;

2. opmupoBaHUEe YMEHHS CIIyIIaTh
YUHTENs, BECTU JUATIOT C YUYUTEIEM U
JIPYTUMU yUAITAMUCS.

JIMIHOCTHBIE

1. [TposABNIATH OTBETCTBEHHOE
OTHOIIIEHUE K 00YUYEHHIO,
YBaXHUTEIbHOE OTHOIICHHUE K
CTapIIUM U MJIAJIINM TOBAPHUIIAM;
OCO3HABAaTh [IEHHOCTH 3/I0POBOTO U
0e301macHOTo 00pasa KU3HH._




OCHAIIEHUME YYEBHOI'O ITPOLECCA

Y4eOHO-MeTOANYECKUH KOMIUICKT ISl M3Y4eHHUs Kypca XUMHUHM Ha 6a3zoBoMm ypoBHe B 10—I11 kiaccax, cO3maHHBIN
aBTOPCKUM KOJUIEKTUBOM 1moj pykoBoacTBoM O. C. I'aOpuessiHa, COOEPKUT, KpOME YUYEOHUKOB, YUEOHO-METOJIMYECKUE U
JUJAKTUYECKUE TOCOOUSI, TETPAJH SISl BHIIIOJHEHUS Ja00OPATOPHBIX U NMIPAKTUUECKUX padoOT | JIp.

YMK «Xumus. ba3oselit ypoBenb. 10 kinacce»

1. Xumwus. bazosseiii ypoBenb. 10 kmacc. Yuebnuk (aBtop O. C. I'abpuensin). 208 c.

2. Meroauueckoe rmocooue. bazorerit ypoBens. 10 kimacc (aBtopsl: O. C. I'abpuensn, C. A. Cnaakos). 192 c.

3. Kaura nns yunrens. bazossiit ypoBenb. 10 knacc (aBtopsl: O. C. I'abpuensu, . I'. Octpoymos, C. A. Crnaakos). 240 c.

4. KourtposnbHbIe 1 mpoBepouHbie paboThl. bazoBreiil ypoBens. 10 kitacc (aBTopsl O. C. I'aGpuensia u ap.). 256 c.

5. Opranmyeckasi XMMUsl B TeCTax, 3ajiauax, ynpaxneHusx. bazosrsiii ypoenb. 10 kiacc (aBropsr: O. C. I'abpuensn, U. T.
Octpoymos, E. E. Octpoymona). 400 c.

6. XMMHYECKHM dKCTIepuMEHT B mKoisie. ba3ossrit ypoBenb. 10 kiace (aBtopsl: O. C. I'abpuensn, JI. I1. Batnuna). 208 c.

7. Xumus. ba3zoBeiii ypoenb. 10 kitacc. DnekTponHast popma ydeOHHUKA.

YMK «Xumus. bazoBsiit ypoBens. 11 knacey

. Xumus. ba3zosblil ypoBenb. 11 knacc. VYueOnuk (aBTop O. C. ['abpuensn). 224 c.
. Meroaunueckoe noco6ue. bazosrslit ypoBeHb. 11 kimacc (aBtopsl: O. C. I'abpuensn, C. A. Cnagkon). 160 c.

1
2
3. Knura ms yuunrens. bazossiii ypoBenb. 11 kimace (aBropsr: O. C. I'adbpuensn, U. I'. Octpoymos, C. A. CiaakoB). 272 c.

4. KoHTpoJsibHBIE U TIpOBEpOUHBIEC padoThl. ba3oBerit ypoBeHb. 11 kiacc (aBTopsl: O. C. ['abGpuensia u ap.). 224 c.

5. OOmias xuMHusl B TecTax, 3amadax, ynpaxsHeHusx. 11 kmacc (aBropsl: O. C. TI'abpuensu, U. I'. Octpoymon, A. T.
BBenenckast). 304 c.

6. XuMH4YeCcKni skcniepuMeHT B mkose. 11 kiracc (aBropsr: O. C. N'abpuensu, U. I'. Octpoymon). 208 c.

7. Xumusi. bazoBsiit ypoBens. 11 knacc. DnekTponHas Gpopma yueOHUKA.

HNudopmanmonnsie cpencTna

NuTepHer-pecypesl:

1. http://www.alhimik.ru I'lpeacraBiieHbl CiaeayOIHe PyOPUKH: COBEThI AOUTYPUCHTY, YUUTESIIO XUMUH, CIPABOYHHUK.
2. http://www.hij.ru/ XXypran «Xumust ¥ )KHU3HB.
3. http://chemistry—chemists.com/index.html DaexTpoHHBIH KypHAT « XMMHUKHA U XUMHSD.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry/

4. http://c-books.narod.ru

5. http://www.drofa-ventana.ru HoBuHkH Hay4YHO-TIOMYJISIPHBIX U 3aHUMATEIBHBIX KHHT 110 XUMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBLHBIN ITOPTAJI CO CCBUIKAMHU Ha 00pa30BaTEIIbHBIC CANTHI
110 XMMHMH.

7. www.periodictable.ru CoopHuk cTaTeii 0 XHMUYCSCKHUX DJIEMEHTAX, WJTFOCTPHUPOBAHHBIN SKCIIEPUMEHTOM.



http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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