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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma kypca «Xumus» 10-11 kmaccel coctaBieHa B COOTBETCTBHHM ¢ DepepalbHBIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
cpennero odmero oopazoanus (IIpukaz MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot 17 .05.2012 roga Ne 413), Ha ocHOBe
obpazoBarensHoii mporpaMmmbl MBOY Kpacuooktsopsckas CII, IIporpammer kypca «Xummsi» aius 10-11 kmaccoB, 6a3zoBeiii ypoBeHb. O. C.
["aGpuenss.

Ha 6a3oBoM ypoBHe Ha u3yuenue npeamera B 10-11 kimaccax orBoauTcst 68 yacoB yueOHOro BpeMeHH, 1o 34 yaca B kaxkoM kiacce (1 gac B Henento,
34 pabouue Henenn).

esau 1 3agaum Kypca:

dopmupoBaHre y OOyYarOIIMXCS yMEHHUS BHJIETh M NOHUMATh HEHHOCTh OOpa30BaHUs, 3HAYUMOCTh XMMHYECKOTO 3HAHHS JUIA Ka)JIOTO
YeJl0BeKa, HE3aBUCUMO OT €ro Nnpo(eccHoHaTbHOM JeATENIbHOCTH; YMEHUN pa3indarh (PaKThl U OLEHKH, CPAaBHHUBATH OLIEHOYHBIE BBIBOJBI,
BUJIETh UX CBSI3b C KPUTEPUSIMHM OLICHOK M CBSI3b KPUTEPHEB C ONPEIEICHHON CHUCTEMOH LIeHHOCTeH, (opMynupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

(dopMupoBaHue y 00ydaroluxcsl [eJTOCTHOTO MPEICTaBICHUSI O MUPE U POJIM XUMHUHU B CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI
MHUpa; YMEHUSI OOBSACHATh OOBEKTHl M MPOLECCHl OKPY)KAIOIIEH AEHMCTBUTEIBLHOCTH — MPUPOIHOM, COLMANBbHOM, KYIbTYPHOM, TEXHUYECKON
Cpelbl, — UCHOJIBb3Ys U1 TOTO XUMHUYECKUE 3HAHNUS,

npuoOpeTeHne OO0YyJarOIIMMHUCS OMBITa Pa3HOOOPA3HOM AESITENFHOCTH, OIbITA MO3HAHHS U CaAMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMHCTGHTHOCTC?I), UMCHOIIIUX YHI/IBepcaJ'II:HOC 3HAYCHUC IJIA paSJ'H/ILIHI)IX BHUIO0OB OCATCIBHOCTU — HABBIKOB pCIHeHI/IH HpO6J’I€M, HpI/IHSITI/IH
pelieHnid, nmoucka, aHaiau3a U oOpaOoTKM HH(pOpMaln{, KOMMYHHUKAaTHBHBIX HaBBIKOB, HAaBBIKOB H3MEPEHHM, HAaBBIKOB COTPYIHHUYECTBA,
HaBBIKOB 0€30MMaCHOT0 0OpAIEHUS C BEIIECTBAMH B TIOBCEAHEBHOM JKH3HU;

(I)OpMI/IpOBaHI/IC CHCTEMBI XMMHYSCKHNX 3HAHUN KaK KOMIIOHEHTa CCTCCTBCHHOH&y‘IHOﬁ KapTUHBI MUPA,

pa3BUTHE JIMYHOCTU OOYYArOMIMXCS, UX MHTEIEKTyaJlbHOE U HPABCTBEHHOE COBEPILIEHCTBOBAHME, (POPMUPOBAHUE Y HUX T'YMAHUCTUYECKUX
OTHOIIEHHUH U 9KOJIOTMUYECKH 11€71€CO00Pa3HOro NOBEAEHUs], B OBITY U TPYILOBOH AESTENBHOCTH;



e BBIPAOOTKY y 00y4aIOIIKXCS TOHUMaHUsl OOLIECTBEHHON MOTPEOHOCTH B PA3BUTHUH XMUMUH, a TaK)Ke (OPMUPOBAHNE Y HUX OTHOLIEHUS K XUMHUH
KaK BO3MO>KHOM o6sacTu Oynyliel mpakTH4eCKON AeSITeIbHOCTH;

e (dopmupoBaHuEe YMEHHI 0€30MMaCHOTO OOPAIIEHHUS C BEIIECTBAMHM, UCIIOJIb3YEMBIMHU B TTIOBCEIHEBHOMN KU3HH.
Pe3yabTaThl 0CBOCHUS Kypca
IIpexmeTHbIE
6 no3HaeamenbHoll cghepe:

e 3HaHue (IOHMMaHME) U3YYEHHBIX NOHITUN, 3aKOHOB U TEOPUIL;

® YMEHHUE OINMUCHIBATh JIEMOHCTPALMOHHBIE M CAMOCTOATEIBHO IMPOBEJIEHHBIE AKCIIEPUMEHTHI, UCIIONIb3Yys Ul 3TOTO €CTECTBEHHBIM (PYCCKUM,
POJIHOI) SA3BIK U SA3BIK XUMUH;

® yMEHHE KJIACCU(PULUHUPOBATh XUMUYECKHE 3JIEMEHTBI, IPOCThIE U CJIOKHBIE BEIIECTBA, B TOM YUCJIE M OPIraHUYECKHUE COETUMHEHUS, XUMUUYECKHE
peaKIMK O Pa3HbIM OCHOBAHUSM;

® yMEHHUE XapaKTepHU30BaTh U3yUEHHbIE KIACChl HEOPTAaHUYECKUX U OPTraHUYECKUX COSAMHEHUH, XUMUYECKUE PEaKIINH;

® TOTOBHOCTh NPOBOJAMUTH XUMHUYECKMH SKCIIEPUMEHT, HaOJI0JaTh 3a €ro MpOTEeKaHHEM, (UKCUpPOBAaTh pEe3YNbTaThl CAMOCTOATEIBHOIO U
JEMOHCTPUPYEMOI'0 IKCIIEPUMEHTA U JI€TaTh BHIBObL;

e yMeHHE (POpPMYIHPOBAaTh XUMHMUYECKHE 3aKOHOMEPHOCTH, NMPOTHO3UPOBATh CBOWCTBA HEU3YUEHHBIX BEIECTB IO aHAJOTHH CO CBOHCTBAMHU
U3Y4YCHHBIX;

® TIOMCK HCTOYHUKOB XHUMHUYECKOW HMHPOpManUH, MOJydyeHUE HeoOXonuMoll uH(poOpMaluu, €e aHajdu3, H3TOTOBIEHHE XUMHUYECKOTO
MH(GOPMAIIMOHHOTO MPOJYKTA U €r0 Mpe3eHTalUs;

e BjaJieHUE 00s3aTelbHBIMU CHpPaBOYHBIMU MaTepuanamu: [lepuonmyeckoil cuctemoir xumuueckux snemeHToB /. M. MenneneeBa, Tabmuueit
PacTBOPUMOCTH, 3JIEKTPOXUMHUECKUM DPSIIOM HAIPSHKEHUH METAIIOB, PSJIOM 3JIEKTPOOTPUIATENIbHOCTH — I XapaKTEPUCTUKH CTPOEHUS,
COCTaBa M CBOMCTB aTOMOB 3JIEMEHTOB XUMUYECKUX 371eMeHTOB [-IV neprnonoB u 06pa3oBaHHBIX MU MPOCTHIX U CIOKHBIX BEILIECTB;

® YCTaHOBJIEHHE 3aBHCHUMOCTH CBOWCTB U NPUMEHEHHUS BAKHEHIINX OPraHUYECKUX COEAMHEHHUH OT UX XMMHUYECKOTO CTPOEHHS, B TOM UHUCIE U
00yCIIOBJIEHHBIX XapaKT€POM ATOr0 CTPOEHUS (MpeAETbHBIM UIIN HETIPEACTbHBIM) U HATMYHEeM (DYHKIMOHAJIbHBIX TPYIIIL;

® MOJEIMPOBAHHE MOJIEKYJI BA)KHEHIIINX HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB;

® TIOHMMaHUE€ XMMHUYECKON KapTUHBI MHpa KaK HEOTBEMJIEMOM YaCTH 1IEJIOCTHON HAYYHON KapTUHBI MUPA;

6 UEHHOCMHO-0PUEHMAUUOHHOU chepe



aHaJlM3 M OLEHKAa IOCIENCTBMM JUIsl OKpy’Karomed cpelapl OBITOBOW M NPOM3BOJCTBEHHOW JEATEIBHOCTH 4YEJIOBEKa, CBA3AHHOM ¢
MIPOU3BOICTBOM U MEPEpabOTKON BXKHEHIIINX XUMHUUYECKUX POITYKTOB;

6 mpyooeoit chepe

MMPOBCACHUC XHMHUUYCCKOTO OSKCICPHUMCHTA, PAa3BUTHUC HABLIKOB yqe6H0ﬁ, HpOGKTHO-HCCJICIIOBEITCJIBCKOﬁ, TBOp‘-ICCKOfI ACATCIBHOCTH TIpH
BBIITOJTHCHHUHW HHAWBUAYAJIBHOI'O IIPOCKTA 11O XMMHUU,;

6 cghepe 300posozo obpasza rcusnu

coOuro/ieHre MpaBuil O€30MacHOr0 OOpAIlEHHs C BELIECTBAMH, MATEpPUATAMU U XMMHUYECKHMMHM MIPOLECCAMU; OKa3aHHE IEePBON MOMOIIU MPU
OTpaBJICHUSIX, O’KOTaX U APYTUX TPAaBMax, CBSI3aHHBIX C BELIECTBAMH U JaOOPATOPHBIM 000y I0BAaHUEM.

MeTanpeuMeTHme

UCIIOJIb30BAaHUE YMEHHUH Y HaBBIKOB PAa3JINYHBIX BUIOB II03HABATEIILHON AEATENbHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB IT03HAHUS (CUCTEMHO-
MHGOPMALMOHHBIM aHanM3, HaOMI0/IeHUE, U3MEPEHHE, MTPOBEACHNE SKCIIEPUMEHTA, MOJICIUPOBAHUE, UCCIIEeI0BATENbCKasl AEATENbHOCTD) JUIs
M3YUYEHHS Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH IeHCTBUTEIBHOCTH;

BJIaJICHUE OCHOBHBIMHM MHTEJUICKTYaIbHBIMU ONepanusaMu: (OpMYIMpPOBKa THIIOTE3bl, aHAJIU3 W CHUHTE3, CpaBHEHHE M CHCTeMaTH3alus,
0000111eHNE U KOHKPETU3AIHsl, BbISIBIIEHHE TPUYNHHO-CIIEICTBEHHBIX CBSA3EH M MMOMCK aHAJIOTOB;

MO3HAaHUE 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIETO Yepe3 0COOCHHOE K €IMHUYHOMY;

yYMEHHUE reHepupoBaTh WU U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE I UX pealn3aluu;

yYMEHUE ONpeeNaTh eI U 3a7a4u eI TeIbHOCTH, BEBIOMPATh CPEICTBA pealln3alluy eI U IPUMEHSTh UX Ha MPaKTHKE;

UCTIOJIF30BaHUE PA3IMYHBIX HCTOYHUKOB JUIS TIOJNYYEHHUS XMUMHYECKOW HH(OpManuu, TMOHMMAaHWE 3aBHCHMOCTH COJACpKaHUS U (POPMBI
MpeCcTaBIeHU HHPOPMAIINH OT IIeJIel KOMMYHHUKAIIH U aJipecaTa;

yYMEHHUE MPOJYKTHBHO OOINATHCS M B3aMMOJEHCTBOBATH B MPOILIECCE COBMECTHOM NEATENbHOCTH, YUYUTHIBATh MO3MIMHM JPYTUX YYACTHUKOB
JesITeIbHOCTH, Y3PPEKTUBHO pa3periaTb KOHQIUKTHI,

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIIbHON HMH(OPMAIIMOHHO-TIO3HABATEIbHOM JESITEIbHOCTH, BKIIOYAs YMEHHE OPHEHTHUpPOBAThCA B
Pa3IUYHBIX UCTOYHUKAX UH(OPMAIMH, KPUTUUECKH OLIEHUBATh U HHTEPIPETUPOBATH MHPOPMALIUIO, TOJIY4AEMYIO U3 PA3TUYHBIX HCTOUHUKOB;
YMEHHUE WCIIONIb30BaTh CpENCTBAa HH()OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHonornid (manmee — WKT) B pemieHuM KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX ¥ OpPTaHMW3alMOHHBIX 3alad C CcoOJroJieHueM TpeOOBaHWIT HSPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THTHEHBHI,
pecypcocOepexeHus, MPaBOBbIX U 3THYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011aCHOCTH;



® BJIAJACHUC SA3BIKOBBIMH CpCACTBAMHU, B TOM UYHUCIEC H A3BIKOM XHMHUHW — YMCHHUC SICHO, JJOTMYHO W TOYHO H3JIaraTb CBOXO TOYKY 3pPCHUA,
HCIIOJIb30BATh aACKBATHLIC A3BIKOBBIC CPCACTBA, B TOM YHUCJIC U CHUMBOJIbHBIC (XI/IMI/I‘-IGCKI/IG 3HaKH, (l)OpMyJIbI u ypaBHeHI/ISI).

JInyHoCTHBIE
6 UEHHOCMHO-OPUEHMAUUOHHOU chepe
® OCO3HAaHUE POCCUMCKOM I'pa)KIaHCKOW UACHTUYHOCTH, IATPUOTU3MA, YyBCTBA TOPAOCTH 3a POCCUHCKYI0 XMUMUYECKYIO HAYKY;
6 mpyooeoii chpepe
® TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JaJIbHEHIIEH 00pa30BaTeIbHON TPACKTOPUHN HITN TPYIOBOH NESATEIHLHOCTH,
6 no3nasamenvHoll (KOCHUMUGHOI, UHMENIEKMYaabHOoll) chepe

® yMEHHE YIPaBJIATh CBOCH MO3HABATEIHLHON JIEATENFHOCTHIO, TOTOBHOCTD M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, HA
NPOTSDKEHUHM BCEW JKU3HU; CO3HATENBHOE OTHOIICHHWE K HENPEephIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIEUIHOH MpPOpecCHOHATBHONH M
OO0IIeCTBEHHOH 1€ TETbHOCTH;

6 cghepe coepesrrcenus 300p0o6v

¢ [IpUHATUC U pean3alus I_ICHHOCTCI\/'I 3J0pOBOTO U 0e30I1acHOro 06pa3a JKU3HH, HCIIPUATHEC BPCAHBIX IMPUBBIYCK (KypeHI/IH, ynOTpCGJ'IeHI/ISI
AJIKOI'0JIA, HapKOTI/IKOB) Ha OCHOBE 3HAHMI O CBOMCTBaxX HApKOJOTMYCCKUX U HAPKOTUUCCKHUX BCUICCTB.

B npouecce n3yueHust AMCHUINIHHBI «XHMHSD) BBIMNYCKHUK HA 0azoBoM YpoBHE

HAYYHUTCH:

¢ [IOHUMAaTh XUMHUYCCKYIO KapTUHY MHUpPA KaK COCTaBHYIO 4aCThb LIEJIOCTHOM Hay‘-IHOI\/Il KapTUHBI MUPA,

® PACKpPBIBATH POJIb XUMHHU U XUMHUYECKOT'O ITPONU3BOACTBA KaK HpOPI3BO)IPITGJ'II:HOI>i CHJIBI COBPEMCHHOT'O O6HI€CTB3;
L4 (I)OpMYJ'II/IpOBaTB 3HAYEHHE XUMUH U €€ JOCTHKEHUHN JJIs1 IIOBCETHEBHOM KU3HU YCJI0OBCKaA,

¢ YCTaHABJIMBATHb B3aUMOCBA3b MCIKIY XUMHEH U APYruMu €CTCCTBCHHBIMU HAYKAMMU,

e (GopMyIUPOBATH OCHOBHBIE MOJIOKEHUS TEOPUN XMMHUECKOTO CTPOEHUS OpraHrueckux coenuHeHuii A. M. BytiepoBa u miutocTpupoBaTh UX
IIpUMEpPaMH U3 OPraHNYECKON U HEOPTraHUYECKON XUMUU;



apryMEHTHUPOBAaTh YHUBEPCAIBbHBIN XapaKTEp XUMUYECKUX NOHATUMN, 3aKOHOB M TEOPH 111 OPraHNYECKON U HEOPraHUYECKON XUMUH;
dbopmynupoBats [leproauaeckunii 3axon []. 1. MenaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B CTPOCHHUH U CBOMCTBaX XMMHYECKUX DJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB HA OcHOBE llepnoauueckoii cuctemsl kak rpadguyeckoro orodpaskenus [lepuoanyeckoro 3aKoHa;
XapaKTepU30BaTh S- U P-3JIEMEHTHI, a TAKXKE JKeJe30 10 uX nonoxenuto B [lepuoguueckont cucreme Jl. 1. Menneneesa;

KJIaCCU(UIIUPOBATh BUAbBl XUMHUYECKOM CBSI3U M THUIIBI KPUCTAUIMYECKUX PEIIETOK, OOBSICHATh MEXaHU3Mbl WX OOpa30BaHUs U JO0Ka3bIBATh
SUHYIO IPUPOAY XUMUYECKUX CBSA3EH KOBAJICHTHOM, HOHHOMN, METAINTMYECKOMN, BOJIOPOIHON);

O0OBSCHATH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB, UCTIONb3YS SABJICHHS U30MEPHH, TOMOJIOTHH, aJUIOTPOIIHH;

KJIaCCU(UIIMPOBATh XUMUYECKUE pPEaKIMH B HEOPraHMYEeCKOW U OPraHUYeCKOM XUMHUU TO Pa3IUYHBIM OCHOBAaHUSM U YCTaHABJIMBAThH
cnenn(rKy TUTIOB PeaKIHii OT OOIIEro Yepe3 OCOOCHHOE K SIMHUYHOMY;

XapaKTepU30BaTh TUAPOIN3 KaK CreU(UIHBIA OOMEHHBIAIIPOILIECC U PACKPBIBATH €0 POJIb B )KUBOM M HEXKUBOU MPUPOJE;

XapaKTepU30BaTh AEKTPOIHN3 KaK CIIeHU(PUIHBIA OKHCIUTEIFHO-BOCCTAHOBUTEIFHBIN MPOIIECC U €0 MPAKTHIECKOE 3HAYCHUE;
XapaKTepU30BaTh KOPPO3UIO METAJUIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC U MpeAiaraTh ClOCOObI 3alUTHI OT HEE;
KJIaccu(pUIIUPOBATh HEOPTaHMUECKUE U OPraHNIECKHE BEIIECTBA;

XapaKTepU30BaTh OOMIME XUMUYCCKUE CBOWCTBA BAKHEHIIMX KJIACCOB HEOPTAaHMYECKUX M OPTaHWYCCKUX COCJAMHCHHUU B IIAHE OT OOMIETO
yepe3 0COOEHHOE K €JUHUYHOMY;

UCIIONIb30BAaTh 3HAKOBYIO CHUCTEMY XHMHYECKOTO s3bIKa JJIsi OTOOpakeHHs cocTaBa (XUMHUYecKue (OpMysbl) M CBOMCTB (XMMHUYECKHE
ypaBHEHHS) BEIIECTB;

MCIIOJIb30BaTh IMpaBWJia U HOPMBI MEXKJIYHAPOJIHON HOMEHKJIATyphl NIl HAa3BaHWW BELIECTB MO (QopMyjaM U, HA00OpOT, JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (JOPMYJT COETUHEHUH 110 MX HA3BAHUSIM;

3HATh TPUBHAIbHBIC HA3BAHUS BAKHEUIIIUX B OBITOBOM OTHOIIIEHUH HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB;

XapaKkTepU30BaTh CBOMCTBA, NMOIYyYEHUE U TPUMEHEHNE BAXKHEHIINX MPECTaBUTENEH KIAaCCOB OPraHUYECKUX COEAUHEHUH (aJIKaHOB, AJIKEHOB,
AIKUHOB, aTKaJUEHOB, apOMaTUYECKUX YTIIEBOJIOPOAOB, CIIUPTOB, (DEHOJIOB, AlIbJETUIOB, MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT,
CIIOKHBIX 3()UPOB U KUPOB, YIIIEBOJOB, AMUHOB, AMUHOKHUCIIOT);

YCTaHABIIMBATh 3aBUCUMOCTh SKOHOMHKHU CTPaHbl OT JOOBIYM, TPAHCIIOPTUPOBKU U MEpPEepadOTKH YIIIEBOAOPOJHOTO ChIphS (HEPTH U
MIPUPOHOTO Ta3a);

AKCIIEPUMEHTAIILHO MOJATBEPKIaTh COCTaB W CBOMCTBA BXKHEHIIMX TPECTABUTENIEH M3YUYEHHBIX KJIACCOB HEOPTAHMYECKUX W OPTaHHMYECKHX
BEIIECTB C COOIOCHHEM MPaBUJI TEXHUKHU 0€30M1acHOCTHU AJis pabOThl C XUMUYECKMMHU BEILIECTBAMU U JJAOOPaTOPHBIM 000pPY10BaHUEM;
XapaKTepU30BaTh CKOPOCTh XUMUYECKON PEAKIINH U €€ 3aBUCUMOCTb OT Pa3IudHbIX (PaKTOPOB;

XapaKTepU30BaTh XUMUYECKOE PABHOBECHE U €r0 CMEIIEHUE B 3aBUCUMOCTH OT Pa3INYHBIX (haKTOPOB;



® IIPOM3BOJUTH PACUETHI 110 XUMUYECKUM (POPMYJIaM U YpaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIICHHH MEXIY YIaCTHUKAMH XUMHYECKUX
peaKIuii;

e CoONIOaTh TPaBHJA JKOJOTHYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHHSX C OKPYXKAIOIICH Cpenoi mpu oOpalleHud ¢ XUMHYECKUMHU
BEIIIECTBAMHM, MaTeprajIaMHu U IPoLeccaMu

MOJIYYUT BO3MOKHOCTH HAYYUTHCHA:

®  UCNONBL306ANMb MEMOObL HAYYHO20 NO3HAHUS NPU GbINOHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0aY XUMUYECKOU MeMamuKu;

®  NPOCHO3UPOBAMb CIPOEHUE U CEOUCHBA HESHAKOMbBIX HEOP2AHUYECKUX U OP2AHUYECKUX 8eujeCmE Had OCHOBE aHALOSUU;

®  NPOCHO3UPOBAMb MeUeHUe XUMUYECKUX NPOYECco8 8 3a8UCUMOCMU OM YCI0BUIL UX NPOMEKAHUs U npediazams CnocoObl YNpaeieHus Smumu
npoyeccamu;

®  YCMAHABIUBAMD B3AUMOCEA3U XUMUL C NPEOMEMAMU 2YMAHUMAPHO20 YUKILA (A3bIKOM, TUMEPAmypoll, MUPOBOU XYO0XHCECMEEHHOU KYIbMYPOlL),

®  PAcKpuIBAmMb PONb XUMUYECKUX 3HAHUL 8 0YOVWell NPAKMUYeCcKoU 0esimelbHOCIU,

®  PACKpHIBAMb POJb XUMUYECKUX 3HAHUL 8 YOPMUPOBAHUU UHOUBUOVATILHOU 00PA308AMENLHOU MPAEKMOPUU,

®  POCHO3UPOBANb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8eujecme NPposeiams OKUCTUMeNbHble U/Uld 60CCMAHO8UMENbHbIE C80UCMBA
C yuemom cmeneneil OKUCIeHUsl JJIeMeHMO8,

®  00pazyIoOWUxX ux;

® apeyMeHmuposams eOUHCHMEO MUPA 6eUieCME YCMAHOBICHUEM 2eHEMUYECKOU CE:3U MeNCOY HEOPSAHUYECKUMU U OP2AHUYECKUMU BeUjeCEaAMU,

®  grademb XUMUUECKUM S3bIKOM OJist 0002AujeHUsl CLOBAPHO20 3aNACa U PA3BUMUsL eyl

®  Xapakxmepuzoeamsv CHMAHOBNIEHUe HAYYHOU meopuu Ha npumepe omkpvuimus I[lepuoouueckoco 3aKoHa u mMeopuu XuUMU4ecko2o CHmpOeHUs.
OP2AHUYECKUX BeUeCmE;

®  KpumuyecKku OMmHOCUMbCS K NCEBOOHAYHUHOU XUMUYECKOU UH(OpMayuU, NOIYHAeMOl U3 PAZHBIX UCHOYHUKOG,

® noHUMambv 2100aNbHbIE NPOOTeMbl, choswUe neped 4en08edecmeom (IKoarocuiecKue, dJHepeemuieckue, colipbesvie), U npeodiazams nymu ux
pewenust, 8 MOM YUCLe U C NOMOWbIO XUMUU.



Conep:xkanue Kypca
10 kaacc
Oprannyeckasi XumMus
BBenenne
HaGmonenue, npeamnomnoxenue, runoresa. [louck 3akoHoMepHocTel. HayuHbIi 3kcniepuMeHT. BeiBo.
Tema 1. Teopusi crpoeHusi OpraHudecKuX coeJMHEHU I

[Ipenmer opranmyeckoil XuMuU. MeCcTO M 3HAYEHHE OPraHUYECKOW XHMHHU B CUCTEME €CTECTBEHHBIX HayK. BaneHTHOCTb. XMMHUYECKOE CTPOECHHUE.
OcCHOBHBIE TIOJIOKEHUSI TEOPUH CTPOEHUS OPTAHMUECKUX COCUHEHUN. Yenepoouwlil ckenem opeanuyeckou monexyavl. Kpamunocme xumuueckot cesazu.
N3omepus u u3oMepsl.

Tema 2. yFHeBOIIOPOJILI U UX NIPUPOJAHBLIC HCTOYHUKH

A 1 x a H bl [IpupomHBIN Ta3, €ro COCTaB M NPUMEHEHHE KAKMCTOYHHMKA DHEPIrUM M XHMHUYECKOIO CBhIPbS. ['OMOJIOTMYECKUHN PpAANpEneIIbHBIX
yII1eBOAOPOAOB. M30Mepus 1 HOMEHKIAaTypa ankaHoB.MeTaH U 3TaH Kak IpeacTaBUTearankaHoB. CBONCTBA (TOpeHUe, peakuy 3aMEelIeHUs, TUPOIIN3,
nerunpuposanue). Ilpumenenne.Kpekune u uzomepusayus aikanos. Ankunvhvie paoukanvl. Mexanusm c60600HOPAOUKATLHO20 2AN02EHUPOBAHUS
ANKAHO8.

A 11 K e H bl. DTWIEH Kak MpeJCTaBUTENb alKkeHOB. [lomydeHuesTHSIeHa B NPOMBIIUICHHOCTH (JErMAPUpPOBaHME 3TaHa) U B JIaOOpaTOpUU
(nernapatanus sTaHona). CBoicTBa (TopeHre, OpoMUpPOBaHUE, THIpATaLMs, TOJUMepu3aIus, okucienre pacteopom KMnO4)u npumeHeHne 3THiieHa.
[Mommatunen. Ilponunen. Cmepeopezynipnocme nonumepa. OCHOBHbIE TIOHATHS XMMHU BBICOKOMOJIEKYJISIDHBIX —COeIMHEHHMH. Peakuun
MOJINMEPU3aLIH.

JI u e H bl. byragnen u W30mpeH Kak NPEeACTaBUTENN AWEHOB. Peakiuu NpUCOeTUHEHHs] C y4acTHEM CONpPSDKEHHBIX AMEHOB (OpoMHpoBaHHE,
MOJIMMEPU3ALHSL, cuopocanoeeHuposanue, cuopuposanue). HatypanbHblii 1 CHHTETHYECKUN KayuykH. Pe3uHa.

A 1 K ¥ H bl. AUETHIIEH KaK NpeAcTaBuTeNnb alkuHOoB. [lomyueHneaneTuaeHa kapOUIHbIM U METAHOBBIM criocobamu. [lonyuenue kapouoa Kanoyus.
CsoiicTBa (ropeHue, OpoMHUpOBaHUE, THIPATALIUS, TPUMEPU3ALIUs) U IPUMEHEHHE alleTUIICHA.

A p e H bl. beH3on kak npeacraButenb apeHoB. CospemenHvle npedocmasnenuss o cmpoenuu Oeuszona. CpoiicTBa OeH3osa (ropeHHe,HUTPOBaHUE,
OpOMHpOBAHUE) U €T0 MPUMEHEHHE.



Hedrrucnmocobreeenmnepepabdortk u CocraB Hepru.llepepaboTka HedTH: TIEperoHka U KPEKUHT. Pugopmune HU3KOCOPMHBIX
Hepmenpodykmos. Ilonsamue 06 okmanosom yucie.

Tema 3. Kuciopoacoaepsxkamme opraHudeckue coeIMHeHUs1

C o up T bpl. MeTaHON U ATaHON KakK MPEACTaBUTENU MPEIENIbHBIX OJIHOATOMHBIX cnupToB. CBOMCTBa 3TaHONA (TOPEHUE,0KUCIICHHUE B allbJETU],
nerunparanus). [lomyuenue (6pooicenuementokosst M TUApaTalied STHIIEHA) U MPUMEHEHHE 3TaHOJNA. DmujieHenukons. [ MUIepuH Kak elle OuH
MIPeICTaBUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.

@ e H o 1. [lonyuenue enona uz kameHHoro yriis. KaMeHHbIH yroib U ero ucnoib3oBanue. KokcoBaHne KaMeHHOTO YTJisl, BAXKHEUIINE MPOTYKTHI
KOKCOXHMMMUYECKOTO IMPOU3BOJICTBA.
B3aumHoe BiausiHUE aTOMOB B MOJIeKyJie peHosa (B3auMOIeHCTBIE ¢ OpOMHOM BOJON U TUApOKcHIoM HaTpust). [lonyuenue u npumenenue exona.

Anbneruasl. opManbAeru U aleTalbIeru]] Kak NPeACTaBUTENN albIeruioB. [lonamue o kemonax. CBONCTBA (peaklivs OKUCIEHUS B KUCIIOTY U
BOCCTAHOBJICHHS B CIUPT, peakuus NOJIMKOHAeHcannu (opmanbaeruga ¢ ¢enonaom). [lomyueHne (OKHCICHHEMCHOUPTOB) W IPUMEHEHHE
¢dopmanpaerusia u auetanpaeruia. eHonaodopManbIeruaHbIe 1aCTMACChl. 1epmMoniacmuiHocms U mepmopeakmueHoCb.

Ka |Y OOHOBBI €EKHUCI OT BL yKCYCHaH KHCJIOTAa KaK MPEACTAaBUTECIIb MPEACIIbHBIX OAHOOCHOBHBIX Kap60HOBLIX kucaoT. CBoicTBa YKcyCHOﬁ
KHCJIOTHI (B3aHMOHeﬁCTBHC ¢ METaJlllaMH, OKCUAaMU MCTAJUIOB, THAPOKCHUJIAMH MCTAJUIOB U COJISIMU; PCAKIIUS 3TepI/I(1)I/IKaI_[I/II/I). HpI/IMeHeHI/Ie YKCYCHOﬁ
KHCJIOTHI.

CnoxHblen dupbsl uXuUp bl. CIoxkHbIE 3QUPHI KaK TPOAYKTHI B3aUMOAEHCTBHSI KUCIOT CO COUPTaMU. 3HAUE€HUE CIOXKHBIA(UPOB B IPUPOJIE U
KHU3HU uesioBeka. Omoenvhble npedcmasumeny KUCI0m UHO20 CMPOEHUs: ONeUH08As, TUHONeBAs, TUHONEHO8As, aKpUlosds, waeeneas, 6eH30UHas.
Kupsl kak cioxHble 3QUPBl TIULIEPUHA U KUPHBIX KapOOHOBBIXKUCIOT. PacTuTenbHbIE U )KMBOTHBIE KMPBI, UX COCTaB. [ MIpONM3MWIN OMBUIEHHE
®UpoB. Mbuta. Cunmemuueckue morouue cpeocmea (CMC ). IlppumeHeHHE KUPOB. 3ameHa HCUpos 8 mexHuke HenuujesbiM ColpbeM.

Y r e B o abl. [loaarue o0 yriaeBomax. I'mroko3a kak mpencTaBUTENb MOHOcaxapuaoB. IloHsTHEe O JBOWCTBEHHOH (YHKIHMH OPraHUYECKOTro
COEMHEHHUS Ha INPUMEpPE CBOMCTB INIIOKO3bl KaK albJETHJad MHOIOATOMHOIO CIMpTa — albJIeruaocnupra. bposkeHne riroko3bl.3HAaYeHHE U
IPUMEHEHHE INIOK03bl. DpyKkmo3a Kkax uzomep enioko3vl.Caxapos3a Kak MpeACcTaBUTENb TUCAXapuloB. [Ipouzsoocmeo caxapa.Kpaxman u 1einonosa
KaK IpeJICTaBUTENN NoJrcaxapuioB.CpaBHEHUE UX CBOMCTB U Onosoruueckas poib. [IpuMeHeHne 3TUXIoIcaxapuioB.

Tema 4.A30Tcoaepkamme OpraHudecKue coeJHHECHUS



A M ¥ H blL.. MeTHJIaMUH KakK MPEJCTaBUTENh aTu(aTUICCKHXaMUHOB M aHWIMH — Kak apomarmueckux. OCHOBHOCTh aMHWHOB BCPaBHEHUHU C
OCHOBHBIMH CBOWCTBAMH aMMHUaKa. AHUIIUH U €rOCBOMCTBA (B3aUMOJICHCTBUE C COSTHOW KHCIOTOW M OpPOMHOUN BOJIOW).B3aumHoe giusHue amomos 6
MOIeKYIax op2aHuyecKux coeOuneruti Ha npumepe anununa. [lonydyenue anmivna no peakuunH. H. 3ununa. [Ilpumenenue anununa.

AMUHOKHUCIOTBL [JIMINH U aJaHUH KaK MPeJICTaBUTEIUIIPUPOIHBIX aMUHOKHUCIOT. CBOHCTBA aMUHOKUCIOT KaK aM(OTEPHBIX OPraHUYECKUX
COEMHEHMH (B3aUMOJICHCTBUE C IIeNouyaMu uKuciaotaMu). OcobeHnocmu ouccoyuayuyu amMUHOKUCIOM 6 800HbIX pacmeopax. bunonspusie uonsi.
OO6pazoBaHue MOJUIMENTHI0B. AMUHOKAIPOHOBAs KUCJIOTA KaK MPEJCTaBUTENb CHHTETHUECKUXaMUHOKHUCIIOT. [IOHATHE O CHHTETHUYECKUX BOJIOKHAX HA
npuMepe KarpoHa. AMUHOKUCIOMbL 8 npupode, ux buonozuyeckas poiv. Hezamenumvie amMuHOKUCI0MbI.

benku. benkn kak momunentuasl. CTpykTypa OenKOBBIX MoJiekyid. CBolcTBa 0enKkoB (TOpeHHe, TUAPOIIN3, IBETHRIE peakinu).bruonsornyeckas poib
O€eJKOB.

H YKICHHOBBICKHUCIOT BIL HYKJ'IGI/IHOBLIG KHCJIOTBI KaKIIOJIMHYKICOTHIBI. CTpOGHI/Ie HYKJICOTHU AA. PHK u I[HK B CPaBHCHHUMU. Hx POJib B
XpaHCHUH U 1ICpeaayc HaCJICACTBEHHOM I/IH(l)OpMaIII/II/I. Iownsmue o eennoti UHOICEHEPUU U ouomexnoo2ul.

['enernueckas cBs3b MEKy KJJacCCAMU OPTraHUYECKU X CO €A U H € H U . [IoHsATHE O TeHETUYECKOMN CBSI3UM T€HETUYECKHUX PAIax
Tema 5. Xumud u ;Ku3Hb

IT mactmaccel MBONMOKH a. [lomumepu3anusi W TOJNMKOHAEHCANUS KaK CIIOCOOBI TONYyYEHHS CHHTETHYECKUX BBICOKOMOJIEKYIISAPHBIX COCTHHEHH.
[TonydeHne HMCKYCCTBEHHBIX BBICOKOMOJIEKYISIPHBIX COEIMHEHUH XHUMUYECKOoW MoauduKkanueld HpUpOIHBIXIOIMMEpOB. CTpOeHHE ITOJMMEPOB:
JMHEWHOe, TPOCTPaHCTBEHHOE,CETYATOE.

IlonsaTne o IIacTMaccax. TCpMOHHaCTHqHBIC U TCPMOPCAKTHBHBIC ITOJIUMCPHI. OTI[GJ'II)HBIG MNpEeACTABUTCIIN CHUHTCTHUYCCKUX W HMCKYCCTBCHHBIX
MOJIMMEPOB: Q)CHOHOCI)OpMaHL,Z[eFI/II[HHC CMOJIbI, ITOJINBUHHIIXJIOPU, Te(I)J'IOH, OEeJUTYJIOU .

[ToHsiTHE O XUMHUYECKHX BOJIOKHAX. HaTypalbHble, CHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA. Kiaccudukamuss u OTIenbHBICIPEICTAaBUTENN
XMMHUYECKHX BOJIOKOH: alleTaTHOE (TPUALICTATHBIIIENK) U UCKO3HOE, BUHUIXTIOPUOHOE (XTIOPUH), NOTUHUMPUTbHOE (HUMPOH), NOAUAMUOHOE (KANPOH,
HAUIOH), noaudupHoe (1ascam,).

®epMeHTb. OepMeHTH Kak Ouojornyeckue KaranuzaTopbiOenkoBoid mpuponbl. [lonstue o pH cpenpl. OcoO0eHHOCTH CTPOEHHSAU CBOMCTB
(ceneKTUBHOCTH U 3PPEKTUBHOCTH, 3aBUCUMOCTb JEHCTBUS OT Temneparypbl U pH cpensl pacTBopa) pepMEHTOB MO CPAaBHEHUIO C HEOPTAHUYECKUMU
Katanuzaropamu. Poiib epMEHTOB BKU3HEAESATEIBHOCTH KUBBIX OPIaHU3MOB U IPOU3BOJICTBE.

B urtawMmu H bl IloHaTHE 0 BUTaMMHaX. Buapl BUTaMHUHHON HEIOCTATOYHOCTH. K.]'IaCCI/I(bI/IKaI_II/ISI BuTamMuHOB. Butamun C kak npeaACTaBUTCIIb
BOAOPACTBOPHUMBIX BUTAMUHOB U BUTAMUH A kak MpEACTAaBUTEIIb KUPOPACTBOPUMBIX BUTAMHUHOB.



I' o p M o H bl [loHATHE 0 TOPMOHAX KaK OMOJIOTMYECKU AKTUBHBIX BEIIECTBAX, BBIMOJHSIOIMINX SHIOKPHHHYIO PETYJSIUIO KU3HEACSITECTHbHOCTH
OpraHm3MoB. BaxxHeiiime cBoiicTBa TOPMOHOB: BBICOKasi (PU3UOJIOTHYECKAss aKTUBHOCTb, AUCTAHIIMOHHOE JIEHCTBUE, OBICTPOE pa3pylIeHHUE B TKAHSX.
OtnenbHbIE TpeACTaBUTENN TOPMOHOB: MHCYIIMH U anpeHanuH. [Ipodunakrtuka caxapuoro auadera. [lonamue o cmepouonvix 20pMOHAX HA Npumepe
NOJI08bIX 20PMOHO8.

JlexapcrTB a JlekapcTBEeHHass XUMHUA: OT SATPOXUMHUU U (hapMaKOTepanuu 10 XUMHOTepanuu. AHTUOMOTUKU U AucOakTepuo3. Hapkoruueckue
BemiecTBa. Hapkomanusi, 60pn0a ¢ Hell u mpodriiakTHKA.

Pemenmeszagadynmoopranumdyeckoi X uMu u Pemenne 3agad Ha BBIBOZ (OPMYITBI OPIraHUIECKHUX BEIIECTB MO MPOIYKTAaM CrOpaHUs U
MAaCCOBBIM JOJISIM 3JIEMEHTOB.

Jemoncrpanuu. IlnaBnenue, oOyrivMBaHME U TOpEHUE OPraHWYECKUX BeUIECTB. Mojenu MOJEKyd IpeJICcTaBUTeNeld pas3iIMYHBIX KJIACCOB
OpraHuyYecKux coeAuHeHui. ['openne Merana, sTuieHa, aueTwieHa. OTHOLICHUE MeTaHa, STUJIEHA, alleTUIeHa U OeH30ja K pacTBOpaM IepMaHraHaTa
Kanust 1 OpoMHo# Boze. [lomyueHue sTuneHapeakumen Aeruaparaliy 3TaHoja, aleTUIeHa — TUIPOJIM30M KapOuaa Kainblus. Pa3noxeHue kaydyka
[P HarpeBaHHUM, HCIBITAHUENPOAYKTOB DPAa3IOkKEeHHs Ha HemnpeneiabHocTh. Kosmekuus oOpa3noBHETH M He(TENpOIyKTOB, KAMEHHOIO YIS U
MIPOJYKTOB KOKCOXHUMHUYECKOTO Mpou3BoicTBa. OKHUCIIeHNE ciupTa B anbjeru. KauecTBeHHble peakiiud Ha MHOTOATOMHbBIE CIUPTHL. PacTBOpUMOCTh
(deHosa B Bojie Mpu OOBIYHOM TemrepaType W npu HarpeBaHuu. KauecTBeHHbIE peakiuu Ha QeHos. Peakius «cepeOpsHOro 3epkana»alibIeruioB u
rioKo3bl. OKHUCIIEHHE aJbAETUAOB M TIIIOKO3bl B KHUCIOTY ¢ nomolunpto rugpokcuga mean (II). KauectBennas peaxnus Hakpaxmain. Kosmekuwus
a¢upHbIXx mMacen. Kommekmus miactMace U u3enuil u3 HuX. KoeKius UCKyCCTBEHHBIX BOJIOKOH M M3JENHi M3HMX. B3anMmoneiicTBue amMmmuaka u
aHWINMHA C COJIsTHOM kucnoTol.Peakuusa annnnHa ¢ O6poMHOM Bojoi. Jloka3aTenbcTBO HAIMYUA(DYHKIIMOHATIBHBIX TPYII B pacTBOpaX aMUHOKUCIIOT.
PactBopenune nocaxnenue OenkoB. LBeTHble peakiuu G6enkoB. ['openue nruuberonepa u mepctssHo HUTH. Monens Monekynsl JJHK. Ilepexossr:
ATaHOJ — 3TUJIEH — 3TUIEHIJIMKOJb — ATHJIEHITMKOIAT Meau (11); atanonm — sTanans — sTanoBas kucnora. Komnekuus miactMace, CHHTETUYECKUX
BOJIOKOH U M3Aenui u3 Hux. PasnokeHue mepokcuja BOAOpoJa Karaja3zoil celporo msica u cbiporo kaprodens. KomnexkunasCMC, conepkaniux
sH3uMBbI. HMcnbiTanue cpeasl pactBopa CMCunnukaropHoit Oymaroid. Komekuust BUTaMHHHBIX THpernapatoB. McmbeiTaHue cpelbl pacTBopa
acKOpOMHOBOM KUCIIOTHI HHAMKATOpHOWOYMaroii. MicnpiTaHre anTeyHOro npernapaTra HHCYJIMHA Ha OeJoK.

JlaGopaTopHble onbIThI. V3roToBiieHne Mojieneld MOJIeKy/l OpraHMYecKuX coeAnHeHui. O3HaKoMIIeHHe ¢ KoJuleKuueil oopa3ioBHedTH, KAMEHHOTO
YIS U TIPOAYKTOB UX nepepaboTku. OOHapykeHHEe B KEPOCHHE HEMpeeNbHbIX coequHeHni. O3HaKOMIIeHHEe ¢ KOJUIEKLMEH KaydyKkoB M oOpa3iaMu
u3nenuil U3 pe3uHsl. PacTBopeHue riuiepuHa B Boje W B3aumozeilictBue ¢ ruapokcugoM menu (II).CpoiicTBa yKCycHOHM KHCIOTHI, 0OIIMe CO
CBOMCTBAMM MMHEPAIBbHBIXKUCIIOT. JloKa3aTenbcTBO HENpEeNeNbHOrO XapakTepa >KUIKOro xkupa.B3zaumoneicTBue TIIOKO3BI U caxapo3bl ¢
ruapokcuaom Menu (II).KauectBennas peakuus Ha kKpaxmaia. O3HakOMJIEHHME C KOJUIEKIMEWIUIacTMace U u3fenuid u3 Hux. O3HaKOMIIEHHE ¢



KOJIJICKIIEH MCKYCCTBEHHBIX BOJIOKOH M M3/1enuii u3 HUX. PacTBopenne 6enkoB B Boge.OOHapyxeHue 0enkoB B Mosioke. O3HAKOMIIEHUE C KOJIJICKITHEH
CUHTETUYECKUX BOJIOKOH M u3nenui u3 Hux. O3nakomuienuwe ¢ koswiekiuedn CMC, coxepxammx 3H3uMbl. Mcnbitanue cpenbl pactBopaCMC
UHIUKATOpHOU OyMaroi. O3HakOMJIEHHE ¢ KOJUIEKIIMeH BUTaMUHOB. VciibiTaHue cpeibl pacTBOpa aCKOPOUHOBOM KU CIOTHI MHAMKATOPHOM OyMarou.

IIpakTnyeckas padora Ne 1. PereHne sKCiepuMEeHTaIbHBIX 337jauHa UACHTU(UKAIIIIO OPTaHMUECKIUX COSAMHEHUM.

IIpakTnyeckas padora Ne 2. PacriozHaBaHK€ IJ1aCTMAcC U BOJIOKOH.

11 kiace
OO0mast xuMusa
Tema 1. Ilepuoanyecknii 3aK0H M CTPOEHHE aTOMa

Otkpsitue /. . MengeneeBbi M [IepuonguueckorosakoHa. Ilepgvle nonoimku Kiaccuguxayuu xumuyeckux snemenmos. Baxuenime
MOHATUSA XUMHH: aTOM, OTHOCUTEIbHAsAaTOMHas U MoJiekyJisipHasa maccel. Otkpeitue . WM. MenneneeBsimlleproanueckoro 3akona. [lepuoguueckuii
3akoH B hopmynuposke/l. . Menneneena.

IT e puoamueckas cuctema J{. U. Me v 1 e 11 e e B a. [lepuoguueckas cucrema J[. . MenneneeBa kak rpaduueckoe otrodpaxenue [lepuogmdeckoro
3akoHa. Paznuunbie BapuanTsl [leproanueckoit cuctemsl. [lepuoast u rpynmnel. 3Hauenue lleproanueckoro 3akoHa u [lepuoanyueckoi CUCTEMBI.

Crpoenue aroma. ATOM — cllO)KHas yacTuua. Omkpvimue 21eMeHMApPHbIX 4acmuy U cmpoeHus amomd. SIApo aToma: MPOTOHBI U HEHUTPOHBI.
N3otonsl. HM30monst 6000poda. INeKTpOHBL. DIEKTPOHHAs 000JI09Ka. DHEpreTuieckuii ypoBenb. Opourtanu: s- up-. d-Opbumanu. Pactipenenenue
3JIEKTPOHOB 10 YHEPreTUYECKUMYPOBHAM U OpOUTANISAM. DJIEKTPOHHBIE KOH(UTYpallMM aTOMOB XMMHUYECKUX 3J€MEHTOB. BajeHTHbIE BO3MOKHOCTH
aTOMOB XMMHMYECKUX 3JIEMEHTOB.

[TepmonumueckuiW3akoH U cTpoeHHUE aT oM a CoBpeMeHHOE MOHITHE XUMHUECKOTO 31eMeHTa. CoBpeMeHHasi (OpMYTUPOBKa
[Tepuonnueckoro 3akona. [IpuunHa MEPUOIUYHOCTH B M3MEHEHUH CBOWCTB XMMHYECKUX AJIEeMEHTOB. OCOOEHHOCTH 3arOJHEHUS YHEPTreTHYCCKUX
YPOBHEH B 3JICKTPOHHBIX 000JI0YKaX aTOMOBIIEPEXOIHBIX AJIEMEHTOB. DJIEKTPOHHBIC CEMEHCTBA PIIEMEHTOB: S- HP-3JIeMEHTHI; d- u f~a1emenmoi.

Tema 2. CTpoeHue BelllecTBa

KoBanentTHasxuMuueckasncB s 3 b. [lonarue okoBajgeHTHOU CcBs3u. OOmias siexkTpoHHas napa. KpaTHOCTh KOBaJICHTHOW CBSI3H.
DNeKTPOOTPULATENILHOCTb. [lepekpbisanue 21ekmpoHHbIX opoumanetl. a- u p-césasu. KoBalleHTHas MOJIApHAs U KOBAJICHTHAsI HETIOJSIPHAs XUMUYECKHe



cBsi3u. OOMEHHBIN U TOHOPHO-AKIIETITOPHBIN MEXaHU3MbI 00pa30BaHus KOBAJICHTHOH CcBs3u.BeliecTBa MOIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI.
3aKOHITOCTOSIHCTBA COCTABA JIJIsl BEILIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

MounnasxuMuueckasacBs3b. Katnonsl u annonsl. loHHas cBsI3b U €€ cBOMCTBA. IOHHAS CBSI3b KaK KpalHUH ClydailkoBaJle HTHOM MOJISIPHOM
cBsi3u. Dopmynvhas eounuya sewjecmsea. OmHOCUMETbHOCIb OelleHUsl XUMUYECKUX C8s13ell Ha MUNbl.

MertannuuyeckagsxuMuueckas cB43b. O0uue pusnueckue cBOWCTBA METAIIIOB. 3a8UCUMOCHb ITIEKMPONPOBOOHOCTNU MEMALO8 O
memnepamypul. CrinaBbl. Yepnvie u ygemmubvie cniasbi.

ArperatTHsecOCTOsIHUABeEI e cTBa. ['a3pl. 3akoHABoOraapo s ra3oB. MomsipHblil 00beM ra3000pa3HbIX BEIECTB(IIPH H. Y.). KuakocTH.

BonopoanHasxuMuUeCKascCBs3b. BogopoaHas cBsI3bKak 0COOBIH Cy4ail MEXMOJICKYJISIPHOTO B3aUMOICUCTBUS. MexaHu3M ee
oOpa3oBaHMs U BIUSHHE Ha CBOWMCTBAa BEUIECTB (HAa MPUMEPEBOJBL). Mcnonvzoganue 800vl 8 Obimy U HA Npouzeoocmee. Buympumonexynapnas
8000POOHAsL C653b U ee ODUO0N02UUeCKasl PO.ib.

TunemkpucTtTannumuudyecKkunux pemeTo kK Kpucrammyeckas pemerka. MloHHble, MeTaINTMYECKUE, aTOMHBIE U MOJICKYJISIPHBIC
KPUCTAITIMYECKHE PEIIeTKH. AJIOTponus. AMOp(HbIE BEIIECTBA, UX OMIUYUMETbHbIE CEOLICTNEA.

YUnucTtTeeBEeNMEeCTBAaUCMECH. CMecH ¥ XHUMUUYECKHE coequHEHHs. | OMOreHHbIE U TETCPOIrCHHBIC CMCCHU. MaccoBas U 00beMHast A0JIU
KOMIIOHEHTOB B CMecH. MaccoBas mois an/IMeceﬁ. Pemenne 3amad Ha MaCCOBYIO IOJIO HpHMCCCfI. K/ZCZCCM¢MKCIZ/;M}Z geujecme no cmeneHu ux
yucmonisl.

HucnepcHblecucTe M bl [lonsatue qucnepcHoit cucremsl./lucnepcHas ¢a3a u nucnepcroHHas cpena. Knaccudukanys IucrepcHbIX CHCTEM.
Konnouonwvie oucnepchule cucmemvi. 301u u 2enu. 3Hauenue OUCNEPCHLIX CUCEM 8 NPUPOOe U MHCUZHU Yel08eKd.

Tema 3.9JeKTpoTUTHYECKAS AUCCOLMALIMS

P ac T B 0o p bl. PacTBOpel Kak TOMOTE€HHbIE CHCTEMBI, COCTOSIIME M3 YaCTHUI] PACTBOPHUTEIS, PACTBOPEHHOI'O BELIECTBA M TMPOAYKTOB HUX
B3aUMOJICUCTBUS. Pacmeopenue kak @uauxo-xumuueckuii npoyecc. MaccoBasi 1071 PacTBOPEHHOTO BEIIECTBA. THIBI PacTBOPOB. MoasapHas
KOHYyeHmpayus eeujecmea. MUHepabHbIE BOJIBI.

TeopuAd2NEKTPOIUTHUUYECKOUTUCCOIHAI U UIICSKTPOIUTH U HEINEKTPOIUTHI. CTENEHb 3JEKTPOIUTUUECKON U CCOLIAALIH.
CunbHBIE W cla0ble DJIEKTPOJUTHI. YPaBHEHHUS OJJIEKTPOJIUTHUYECKON nucconmanuu. Mexanusm ouccoyuayuu. Cmynenuamas Ouccoyuayusl.
Booopoonuviii noxkazamens.



Kwu coTsl BCBETe TCOPUU DICKTPOIUTHYECKON Auccormarui. O0mye cBOMCTBa HEOPTaHUYECKUX U OPTaHUYCCKUX KUCIIOT. Y CJIOBHSI TEUCHUS
peaKIuil MeX1y JISKTPOIUTaMu 10 KoHla. Cneyuguueckue ceoticmea a3omuoul, KOHYeHMPUPOBAHHOU CEPHOU U MYPABbUHOU KUCTIOM.

OCHOBAHMSI B CBETE TECOpHUHU BHCKTPOJ'II/ITI/I‘ICCKOI\/'I Jucconuanum, ux KJ'IaCCI/I(l)I/IKaHI/IH n 06]111/16 CBOMCTBA. AMunbl Kax opearHu4decKkue OCHO6AaHUAL.
CpaeHeHue ceolicmes ammuaxka, memuiamuHa u aHujiuHa.

C o 1 u B cBETE TEOpHUU BHeKTpOHHTH‘IeCKOﬁ Jucconralunuy, I/IXKJ'IaCCI/I(bI/IKaHI/IH u O6H_[I/Ie ceoiictBa. Conu kucnvie u ocnosnvie. Conu Op2caHU4YecKux
xucinom. Mvina. 9HeKTpOXHMH‘leCKI/Iﬁ o) HaHpH)KeHI/Iﬁ MCTAJIJIOB U €0 UCIIOJIb30BAHUC VI XAPAKTCPHUCTUKHBOCCTAHOBUTCIIbHBIX CBOMCTB METAaJIJIOB.

I'u 1 ponwu3i. Ciayganm runponusa conedd. Peakuus cpensl (pH)B pacTtBopax rupofu3yromuxcsaconeit. [ uoponus opeanuueckux eeujecms, e2o
SHA4YeHUue.

Tema 4. XumMnueckne peakuumn

KnaccudpumrkanmusaXxuMuUUIeCKHX peackilu i Peakuuu, uaynme 6e3 u3MeHeHUsS cocTaBa BeniecTB. Kimaccudukarus mo 4ucity U cocTaBy
pearupyomux BEImECTB M MPOIYKTOB Peakuu. Peaknwu pa3ioXeHHs, COCTUHEHUS, 3aMCIICHUS M OOMEHa BHEOPraHMYECKON XxuMmuu. Peakimm
MPUCOEINHEHUS, OTIUEIUICHHS,3aMEIIEHNS] U HM30MEpPU3allMd B OPraHUYECKOW XUMHUHU. Peakuuy nojMMepu3anuu Kak YacTHBIM Claydall peakiui
MIPUCOEINHEHUS.

TenmoBoln CI) (1) CKTXUMHUUCCKUX pPCaKOU i. Dx3ou SHAOTCPMUUCCKHUE PCAKIINH. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHMU. Pacuer konuyecTBa
TCIJIOTHI IO TCPMOXUMUIYCCKUM YPAaBHCHHUAM.

CkxopocThbXUMMHUYECKHUX peakiuil [loHaTue o ckopocTu XUMUYECKUX PEAKINI, aHATUTUYECKOE BhIpAXKEHHUE. 3aBUCUMOCTh CKOPOCTH
peaxkiuu OT KOHLIEHTPAIUH, TaBJICHUs], TEMIIEPaTypbl, IPUPOJIbl pEarupyIOIINX BEIECTB, MUIOMIAN X COIPUKOCHOBEHHMSI. 3aKOH JAEUCTBYIOIINX Macc.
Pemrenue 3ana4 Ha XMMUYECKYIOKMHETHKY.

K a1 anwu3. Karanuzatopsl. Karanus. ['oMmoreHHslii ¥ reTeporeHHbli katanus. [Ipumepsl KaTaIuTHYECKUX MPOLIECCOB B TPOMBIIIJIEHHOCTH, TEXHUKE,
ObITy. DEepMEHTHI U UX OTJIMYHS OT HEOPraHUYECKUX KaTanu3aTtopoB. [IpuMeHeHne kaTaan3aTtopoB U (EepMEHTOB.

XuMHUUYEeCKOEepaBHOBECHe O0patumbie 1 HEOOpATUMBIE PEaKIIMH. XUMUYECKOE PAaBHOBECHE M CIIOCOOBI €r0 CMEIICHUSIHA TTPUMEpPE
noyiydeHus: ammuaka. CHHTE3 aMMHUaKa B IPOMBIIUICHHOCTH. [ToHSATHE 00 ONTHUMANBHBIX YCIOBUSAX MPOBEICHUATEXHOJIOTMYECKOTO TIpoIiecca.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE mnpoue € C bl OKHCIUTETBEHO-BOCCTAHOBUTEIHHEIC pEaKkIuu. OKHCIUTEb MBOCCTaHOBHTEHL. OKUCIEHUE U
BOCCTaHOBJICHHC. COCTaBJ'IeHI/IeypaBHeHI/II\/’I OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuMﬁ MCTOJOMDJICKTPOHHOTI'O OajaHca.



OOmuecBOMWCTBAMETaJJo B. XUMUYECKHE CBOMCTBAMETAUIOB KaK BOCCTAHOBUTEICH. B3anmoieiicTBrEe METAIJIOB ¢ HEMEeTalJlaMU, BOIOH,
KHCIIOTaMH M pacTBopamu colieii. Meramiorepmus. Koppo3uss MeTauioB Kak OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIA mporecc. CrocoObl 3aluThI
METaJUIOB OT KOPPO3HH.

OO0muecBOWCTBAaHEMETalJJo B. XHUMHUYECKHE CBOMCTBA HEMETAIUIOB KaK OKHCIUTENEH. B3anMoeiicTBue ¢ MeTaiaMu,BOIOPOJAOM H
apyrumMu Hemerauiamu. CBOWCTBa HEMETAIIOB KAaKBOCCTAHOBHUTENCH. B3anuMozeicTBHE ¢ MPOCTBIMH M CIIOKHBIMHU BEIIECTBAMH-OKUCITUTEIISIMH.
OO0mast xapaKTeprCTHKA TaJIOTCHOB.

DaexTpoxau3 Obume ciocoOb! MOTYIEHUS] METAIJIOB U HEMETAIIIOB. DJIEKTPOJIN3 PACTBOPOB M PACIIIIABOB IEKTPOJIUTOB HAIPHMEPE XJIOpHIA
HaTpus. DIEKTPOIUTHYECKOE NoydeHre amoMuHus. [IpakTuueckoe 3HaueHue 31eKTpoau3a. ['aapBaHOIUIaCTHUKAK FaJIbBAHOCTETUS.

3aknt4eHue. [lepcriekTuBbl pa3BUTHS XUMUYECKONH HAYKHMH XUMUYECKOTO MTPOU3BOJICTBA. XUMHMSI U ITPoOJIeMa OXpaHbl OKPYKAIOILIEN Cpebl.

Jemonctpauuu. Pazmmunsie dopmer [lepuonnueckoit cucrembr/]. Y. MenneneeBa. Monenb KpUCTATHYECKON pemeTky xyopuaanaTpus. O0pasisl
MUHEpAJIOB C MOHHOW KPHUCTANIMYECKON PEIIETKON: KalbI[UTa, rajuta. MoJean KpUCTAIUIMYECKUX PEIIETOK «CYXOroyibaa» (Wiu HOja), aiamasa,
rpaduta (uau kBapia). Mojenb MOISIpHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHHS BOJIbI. OOpa3lbIpa3IMYHbIX TUCIIEPCHBIX CUCTEM: IMYJIbCUH,
cycrieH3uid, aspo3oiei,reneir u 3omeil. Koarymsuusa. Cunepesuc. Dddext Tungans. VcneiTanne pacTBOPOB AJIEKTPOJIUTOB W HEIJIEKTPOJIUTOB Ha
MPEAMET TUCCOIUAIIMU. 3aBUCUMOCTD CTENEHHU JIEKTPOJMTHUECKOM JUCCOIMAIIMN YKCYCHOM KHCIIOTHI OT pa3baBiieHus pacTtBopa. [Ipumeps! peakiuit
MOHHOTO OOMEHa, MAYIIUX ¢ 00pa3oBaHMEM OcCajiKa, ra3a WIMBOJIBL. XUMHUYECKHE CBOMCTBA KUCIOT: B3aMMOJCWUCTBUE C METajllaMH, OCHOBHBIMU U
aMmpOTEepHBIMU OKCHUJAMH, OCHOBAHHMSIMH (I[EJIOYaMH M HEPAaCTBOPUMBIMU B BOJIE), COJSAMH. B3auMonelcTBHEa30THOW KHCIOTHI C MEMBIO.
OOyrnuBaHue KOHIEHTPUPOBAHHOMCEPHON KHUCIOTOW caxapo3bl. XUMHUYECKHE CBOMCTBA INEJIOYEH: peakius HEeWTpalu3allid, B3aUMOJACHCTBHE C
KHUCJIOTHBIMU OKCHJIAaMU,COJIAMU. Pa3znoskeHne HepacTBOPUMBIX B BOJIE€ OCHOBAHUI MPU HarpeBaHUU. XMMHUUYECKHE CBOMCTBA COJIEH: B3aUMOIEUCTBHUE C
METalJlaMH, KHUCIOTaMH, IIelo4aMu, C JpyrumMu coisimu. [uaponus kapObupma kanbius. W3ydenwme pH pacTBOpPOB  THIPOTU3YIOMIMXCS
coJieii:kapOOHATOB IIENIOYHBIX METAIJIOB, XJIOpUJA U aleTata aMMOHHS. DK30TEPMHUECKHE U SHIOTEPMHUYECKHE XMUMHUYECKHE PEaKInu. TeruioBbie
SIBJICHUSI TIPU PACTBOPEHUU CEPHOM KHUCIOTHI MU aMMMAYHOM CEIUTPHl. 3aBUCUMOCTh CKOPOCTH pEAKIMU OT MPUPOJbI BEUIECTB Ha MpUMEpE
B3aMMO/ICHCTBUS PACTBOPOB PA3IUYHBIX KUCIOTOJUHAKOBOW KOHIIEHTPALIMU C OJJUHAKOBBIMH KyCOYKaMHu (TpaHyJlaMH ) [IMHKA ¥ OJMHAKOBBIX KyCOYKOB
pa3HbIX METAIOB (MarHus, IIMHKA, jKeJe3a) C pPacTBOPOM COJSIHOW KHCIOTHL. B3auMopeiicTBHe pacTBOPOB CEPHOM KHUCIOTHI C PacTBOpPaMH
THOCYIb(paTaHATPUSL PA3TUYHON KOHIIGHTpAIlMM M TeMmmeparypbl. Mojenb Kwursimero cios. PasznoxeHue mnepokcuga BOAOPOJA C TMOMOIIBIO
Heoprannueckux katanuzaropoB (FeCl2, KI) u npupoanbix 00beKTOB, CoAepKaIuX KaTanasy (ceipoe msico, kapTodens). [Ipocreiiiire okucanTenbHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMM: B3aUMOJICMCTBUE IMHKAC COJITHOM KHUCIOTOW M kene3a ¢ cyiabdarom memu (II). MonenwsanexTponusepa. Mopenb
AEKTPOJIM3HONU BaHHBI JUIsl TOTYyYEHUSATIOMUHUSL.



JlabopaTopuble onbiThl. OnpeneneHue TUIA KPUCTAUIMUECKON PEIIETKH BELIECTBAa U ONUCAHUE €ro CBOMCTB. O3HAKOMIIEHHE C JUCHEPCHBIMU
cucremamu.Peakiuu, waynipe ¢ oOpa3oBaHMEM OcCajKka, ra3a WM BOJAbL. B3auMoJelCTBHE COJSHON KUCIOTBI ¢ HUHKOM, okcuaom wmenu (I1),
ruapokcugom meau (1), kapbonatom kaneius. BzanmopeiicTBre pacTBopa THAPOKCH A HATPHUS C COJISTHOW KUCIOTOW B MPUCYTCTBUU (eHOoNI(TalIeHHa,
¢ pactBopom xjopuaa xenesa (III), ¢ pactBopom conmamomunus. Bzanmoneiicteue pactBopa cynbgpata meau (II) ¢ xeme3oM, U3BECTKOBOW BOJIOM,
pacTBopoM xyiopuaa Kaibius. [lonydenneruapokapOoHaTa Kaublus B3aUMOACHCTBHEM M3BECTKOBOW BOJBI cokcuaoM yriaepona (IV) (Berapixaemblit
BO31yX). McnbITaHe MHAMKATOPOM PAacTBOPOB I'MAPOJIM3YIOLUIMXCS U HETHAPOIU3YIOIIMXCs cosiel. Peakuys 3aMeleHuss Meau JKelIe30M B pacTBOpE
cynbpara wmenu (II). Tlomydenwe Kuciiopoma pa3joKEHHEM IEPOKCHAAa BOAOPOJA C IOMOINBIO JIUOKCHAA Mapranna. llomyueHue Bogopona
B3aMMOJICHICTBIEM KUCIIOTHI C IMHKOM. O3HaKOMJICHHE C TIperapaTamMu ObITOBOI XUMUU, COACPKAIIUMU YH3UMBI.

IIpakTnyeckas padora Ne 1. Ilonydenue u pacrio3HaBaHUE Ta30B.

HpaKTI/I'—IECKaH paﬁoTa Ne 2. Pemienue OKCIICPUMCHTAJIbHBIX 3aa4Ha I/II[CHTI/I(i)I/IKaI_[I/II-O HCOPIraHNMYCCKUX U OPraHUYCCKHX COCJIMHEHMH.

TemaTnuyeckoe NIaHMPOBaAHUE

10 knacc
Neo KonunyectBo | KoHTpoabHbIe IIpakTHyeckne
paszjaeda, Paznen, Tema ypoka 4acoB padoThI pPadoThI
TeMbl
BBenenue 1 --- ---
MeTo/1bl HayYHOT'O TO3HAHUS 1
1 Teopusi cTpoeHusi OpraHnyecKMX coeIMHeHu 3 --- ---
1.1 IIpeamer opraHnYecKol XUMHH 1
1.2 Teopusi CTpOEHMsI OPraHMYECKUX COETMHEHUI 1
1.3 Teopust cTpOEHUsI OpraHNYECKNUX COETMHEHHUN 1
2 Yr1eB0o0pOAbI M UX NPUPOAHBIE HCTOYHUKHU 9 1 -—-
2.1 ITpupoaHbIil Ta3Kkak HCTOYHUKYTIJIEBOIOPOIOB 1
2.2 [IpenenbHbICYTIEBOAOPOABL. ATTKAHBI 1
2.3 DTUIICHOBBICYTIICBOJOPOIBI, WIIN AJTKEHBI 1
2.4 JuenosbieyrineBomopo bl Kayayku 1




2.5 ATIETHIICHOBBICYTJICBOIOPOIbI, MUIH AJTKUHBI 1
2.6 ApOMaTH4eCKUEYTIIEBOAOPO b, UIIN apEHBI 1
2.7 Hed1h ricoco6s1 eenepepaboTkn 1
2.8 O060061eHre ucucTeMaTu3anus 3HaHUK 00 1
YIIIeBOJIOPOAAX
2.9 KontposbHas padora Ne 1 mo teMe «YTIeBOI0pOIbI 1
3 Kucsopoacoaepxamme opranudeckKue coelMHeHH sl 7 --- ---
3.1 Cnuptsl 1
3.2 KameHnHblityronas. @enon 1
3.3 AJpaerunsl 1
3.4 KapOoHOBBIEKHCIIOTHI 1
3.5 Crnosxubieaupsl. XKupbl 1
3.6 YrneBobl. MoHOCaXapu bl 1
3.7 Jucaxapuipl ¥ oJaMcCaxapy bl 1
4 A30TcoiepIKaliue OpraHudeckne coeTnHeHust 8 1 1
4.1 AMUHBL. AHWIIHH 1
4.2 AMMHOKHUCIIOTBI 1
4.3 benku 1
4.4 IToHATHEO HYKJIIEMHOBBIXKHCIIOTAX 1
4.5 ['eHeTHYeCKasCBA3b MEXKIY KIIAaCCAMH OPraHUYECKUX 1
COeTMHEHNN
4.6 [TpakTuueckaspadora Ne 1 «nenTuduxamms 1
OPraHUYECKUX COCTUHEHUIN
4.7 O060011eHre UCUCTeMATH3AIIHSI 3HAHUH O KUCIOPOA- U 1
A30TCOJIEPIKAIMX OPTaHNYCCKUX COCTHHEHUSX
4.8 KonrtponsHas padora Ne 2 o teme «Kucnopoa-u 1
a30TCOJIepIKaIIe OPTaHNYECKUE BEIECTBA»
5 XuMus H )KU3Hb 4 --- 1
5.1 IInacTMacceiv BOJIOKHA
5.2 DepMeHTHI
5.3 ButamuHbI, rOpMOHBI, JIEKAPCTBA
5.3 [TpakTnueckasipadbora Ne 2 «Pacno3HaBanue




MJIACTMACCH BOJIOKOH)
IloBTOpeHue 1
Pe3epB 1
Hroro 34 2 2
TemMaTH4ecKkoe MJIAHMPOBAHHE
11 kaace
Ne KosmnuectBo KoHTpoJbHbIE IIpakTnyeckue
pazaeJa, Paznen, Tema ypoka yacoB padoThI padoThI
TeMbI
1 Ilepuoanyeckuii 3aK0H U CTPOEHHE ATOMA 4 --—- --—-
1.1 Otkpeitue /1. 1. Menaeneessim Ilepuoauyeckoro 3akoHa 1
1.2 [lepnognueckascucrema JI. . Menneneena 1
1.3 CtpoeHne aToMa 1
14 ITeproanyecknii 3aKOH U CTPOEHHUE aToMa 1
2 CTpoeHne BenecTna 11 1 1
2.1 KoBasieHTHasIXuMHYECKasiCBS3b 1
2.2 HoHHasgsxuMu4uecKasiCBsI3hb 1
2.3 MerTasisl u ciiaBbl. MeTannudeckass XMMUAYecKas CBSI3b 1
2.4 ArperatHbie COCTOSIHUS BellecTBa. BomopoiHas cBsi3b 1
2.5 THUIBI KPUCTAIIINYECKUXPEIIETOK 1
2.6 YucThle BENECTBA U CMECH 1
2.7 Pemrenue 3amau 1
2.8 JlucniepcHbplecucTEMBI 1
2.9 [TpakTnueckasipadora Ne 1 «IlonydyeHnue u pacro3HaBaHue 1
Ta3oB»
2.10 [ToBTOpenue u 0600meHne TeM «CTPOCHHUE aTOMa»nH 1
«CTpoeHme BelecTBay, MOAr0TOBKA K KOHTPOJIbHOMpaboTe
2.11 KontponbHast padora Ne 1 mo remam «CTpoeHue atoma» u 1




((CTpOCHI/Ie BE€IICCTBa»

3 DJIEKTPOJIMTHYECKAS] JUCCOLHALNS 7 --- 1
3.1 PactBopsI 1
3.2 DJIEKTPOTUTH HHEIEKTPOIHUTHI 1
3.3 KucaoTel B cBeTE TEOPUU 3IIEKTPOIMTHUECKON TUCCOITMALINT 1
3.4 OCHOBaHHUSIB CBETE TCOPUHU IJICKTPOIUTHUECKON 1
JIVICCOITMALINT
3.5 Coun B cBETE TEOPUU IEKTPOJIUTHYECKONIUCCOLIMALIUI 1
3.6 Iunponus 1
3.7 [TpakTiueckas paborta Ne 2. Pemienue skcriepuMeHTaIbHBIX 1
3aJa4 Ha UJCHTU(UKAIIUIO HEOPTAaHUYECKIXU OPraHMYECKIX
COE€IMHEHUN
4 XHMHYECKHE peaKkunu 10 1 ---
4.1 Knaccudukanuss XuMu4eCKUX peaKIiii 1
4.2 CKOpPOCTEXMMUYECKONPEAKIUU 1
4.3 Karanus 1
4.4 OO6paTUMOCTbXMMHYECKHX peaklinil. XMMUYeCKOepaBHOBECHE 1
4.5 OxkucauTeNbHO-BOCCTaHOBHUTENBHBIE peakiu (OBP) 1
4.6 DneKTposn3 1
4.7 O6mue coiicTBa MeTauioB.KopposusiMmeramion 1
4.8 OO0mme cBOICTBa HEMETAJIOB 1
4.9 [ToBTOpenue n 06001IeHNE TEMBI «XUMHUUECKUEPEAKLIUNY, 1
MOJATOTOBKA K KOHTPOJILHOU paboTe
4.10 KonTtposnbHast padota Ne 3 o teme «XuMHUYECKHEPEAKIIMM» 1
IloBTOpenue 1
Peseps 1
Hroro 34 2 2

CoctaB YMK




YMK «Xumus. ba3oblii ypoBenb. 10 kiace»

1. Xumus. bazosiit ypoBens. 10 knace. YueOnuk (aBrop O. C. 'abpuensn).

2. Mertonudeckoe mocodue. bazoslit yposenb. 10 kimacc (aBropsri: O. C. 'abpuensn, C. A. Cnaakos).

3. Knaura nns yuurens. bazossiii ypoBenb. 10 kinacc (aBropsi: O. C. 'a6puenss, . I'. Octpoymos, C. A. Ciraakos).
4. KoHTpOmnbHBIE U TPOBEpOUHBIE paboThl. ba3oBsril ypoens. 10 kiace (aBropst O. C. ['abpuenss u ap.).

5. Opranuueckasi XuMus B TECTAX, 3aJa4ax, ynpaxHeHusx. bazosblil yposens. 10 knacc (aBropsl: O. C. ['abpuensn, U. I'. Octpoymos,
E. E. OctpoymoBa).

6. XumMudeckuii skcepuMeHT B 1mkose. ba3oserit yposens. 10 kinacc (aBropsl: O. C. I'abpuensn, JI. I1. Batnuna).
7. Terpaab nmst OLIEHKU KauecTBa 3HaHUU 1o XxuMmud. ba3zoseiit yposens. 10 kiace (aBropsi: O. C. I'abpuensn, A. B. Kymnosa).

8. Xumus. ba3ossiii ypoBens. 10 kiacc. DnektpoHHas popma yueOHUKA.

YMK «Xumus. bazoBblii ypoBeHs. 11 kiace»

1. Xumus. bazosiit ypoBens. 11 knacc. YueOnuk (aBrop O. C. ['abpuensn).

. Meroanueckoe nocoobue. ba3zossrit yposensb. 11 kitace (aBropsl: O. C. I'abpuensin, C. A. CrnagkoB).

. Knaura nns yaurens. bazossriit ypoBens. 11 knace (aBtopsr: O. C. I'a6puensi, U. I'. Octpoymos, C. A. Cnaakos).

. Kontponbabie u mpoBepounsie paboTel. ba3zoserit yposens. 11 kinace (aBropsl: O. C. ['abpuensH u ap.).

. O61mas xumus B TecTax, 3aj1avax, ynpaxneHnusx. 11 kmacc (aBroper: O. C. I'abpuensn, U. I'. Octpoymos, A. I'. Beenenckas).
. Xumudeckuii sxkciepumenT B mkosne. 11 kmace (aBroper: O. C. IN'abpuensn, U. I'. OctpoymoB).

. TeTpanp 175 OIICHKM KauecTBa 3HAHUM 10 XxuMuH. ba3zoBerit yposens. 11 kiace (aBropsl: O. C. I'abpuensn, A. B. Kymnosa).

o N N n Bk~ WD

. Xumus. bazoBslit ypoBeHs. 11 kiace. DnekrpoHHas popma ydeOHUKA.



HNuTepHeT-pecypenbl

1. http://www.alhimik.ru [IpencraBieHs! cieayronye pyoOpruKu:COBETh A0UTYPUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (O04YeHb OoJibIas moadopka
Ta0JINII ¥ CIIPABOYHBIX MAaTEPUAJIOB), BECENIasi XUMHUS,HOBOCTH, OJIMMITHAIBI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPHYECKHUX CBEICHUN).

2. http://www.hij.ru/ XKypran «XumMus 1 ®KU3Hb» MOHATHO M 3aHUMATEILHO pacCcKa3bIiBaeT 000 BCEM MHTEPECHOM, YTO MTPOMCXOAUTB HAyKe U B MUPE, B
KOTOPOM MBI JKABEM.

3. http://chemistry—chemists.com/index.html DnekTpoHHBIIKYpHAT «XUMHUKH U XUMHS», B KOTOPBIX MPEICTABICHO MHOXKECTBOOITBITOB 110 XUMHH,
3aHUMATENbHOM HH(POPMAIINH, TIO3BOJISIIOIICYBICYh YUCHUKOB SKCIICPUMEHTAIIBHON YaCThIO MPEMETA.

4. http://c-books.narod.ru BceBo3moxkHast tutepatypa 1mo XMMHH.
5. http://www.drofa-ventana.ru M3BecTHOE M31aTeNbCTBO YUeOHO# auTepaTypbl. HOBUHKH HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIXKHHUT 110 XUMHH.
6. http://schoolbase.ru/articles/items/ximiya BcepocCHiICKUHTIIKOIBHBIN TOPTAN CO CCHUTKAMK Ha 00pa30BaTelIbHBIC CAHThI MOXUMUHU.

7. www.periodictable.ru COopHUK cTaTell 0 XUMHUYECKUX IEMEHTAX, WIUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.



KanennapHo-temaTnyeckoe IJiaHHPOBaHNe

10 xknacc
JlaTa
Ne Tema ypoka XapakTepucTHKA 1eITeJIbHOCTH 00y4A0 M XCS o o
n/n IJI1aHY (pakry
BBenenue (1 4.)
1 MeroabplHayYHOTOIO3HAHUS Hcnonb30BaTh OCHOBHBIE HHTEIEKTyallbHbIE omnepauuud (hopMynupoBaTh
TUIIOTE3Y, IPOBOANTH
aHaJlM3 W CHUHTE3, O0000IIEeHNE,BBISBIATh PUYNHHO-CIIEICTBEHHBIECBSI3N),
MIPOBOJIUTH IKCIIEPUMEHTH (PUKCHUPOBATH €T0 PE3YJIbTATHIC MOMOIIBIO POJTHOTO
SI3bIKA U S3bIKAXUMUHU
Tema 1. Teopusi cTpoeHusi OpraHuvdecKnx coeJuHenni (3 4.)
2 IIpenMer opraHnyecKol XUMUN Paznuuars npegmMeTsl OpraHuueckol U HEOPraHUYECKOM XMMUHU, MUHEPAJIbHbIE
u opranumyeckue BeniectBa.KimaccuduunpoBarh opraHnyecKrueBeniecTBa Mo ux
IIPOUCXO0XKACHUIOHA IIPUPOJHBIE, UCKYCCTBEHHBIE CUHTETHYECKUE. IIpoBoauTs
1 HaOJII0JaTh XUMUYECKUI SKCIEPUMEHT
3 Teopus cTpoeHHs OpraHM4EeCKUX OOBACHATH MPUYMHBI MHOT00Opa3usi OPraHUYECKHUX BEIECTB M O0COOEHHOCTH
COeIMHe- CTPOEHHsI aroMa yrieponaa. Pasnuuarhe NMOHATHA «BAJEHTHOCTH» H«CTEIICHb
HUU OKHCJIEHHU», OIIEPUPOBATH
4 Teopus cTpoeHUST OPTraHUIECKUX uMu. OTpakaThb COCTaB M CTPOCHHE OPraHUYECKUX COEAMHEHUN C MOMOIIbIO
COEIMHE- CTPYKTYpPHBIX (OpMYT M MOJEIMPOBaTh MX MOJEKYJbl. Pa3nuyaTbmoHATHS
HUN «A30MEP» U «TOMOJIOT». Ha3pIBaTh W3y4EeHHBIE MTOJIOKEHUATEOPUH XUMUYECKOTO
ctpoeHnsiA. M. bytneposa
Tema 2. Yri1eBoa0poabl M X NPUPOAHbIE HCTOYHUKH (9 4.)
5 [IpupoiHbIi Ta3Kkak UCTOUYHUK XapakTepru3oBaTb COCTaB W OCHOBHBIE HANpPAaBJIEHUS HCIIONb30BAHMSU

YIIIEBOJOPOIOB

nepepaboTKH MPUPOJTHOTO Tra3a.y CTaHABIMBATh 3aBUCUMOCTh MEXIYy0ObeMaMu
J00BIYM TPUPOHOTO

raza B P® wu OmomkeroMm. HaxoauTbB3auMoCBsI3b MEXIY H3y4aeMbIM
MatepuaioM U Oynymeidl mnpodeccruoHanbHO  AesTenbHOCTHIO.[IpaBuia
9KOJIOTUYECKH TPAMOTHOTO TOBEEHUs M 0e30macHOro oOpaleHus ¢




IpUPOAHBIM I'a30M B 6BITy HHa IIPONU3BOJICTBC

[IpenenbHble YTIEeBOAOPOIBI.
AJIKaHEL

OHpGI[GJISITb MPUHAJICIKHOCTD BEIICCTB K pa3JIMYHbBIM THUIIAM (HpCI[GJIBHBIM HJIn
HemnpeelbHbIM) UKJIaccaM yrieBoJopoaoB. Ha3piBaTh MX MO MEXAyHapOIHOU
HOMEHKJIATYpE, XapaKTepU30BaTb CTPOCHUE U  CBOMCTBA  Ba)KHEWUILMX
MpeicTaBuTeNel, HabI0JaTh U OMKUCHIBAThH

I[GMOHCTpaI_[I/IOHHHﬁ OKCIICPUMCHT IOMOIIBIO POAHOTO sA3bIKA U A3bIKAXUMHWH.
O06001maTh 3HaHUS U JENIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX M3MEHEHHUS CBOMCTB
YIJIEBOJAOPOAOB B TOMOJIOTMYECKHX psnax. Paznmuuare NOHATHS «H30MEp» U
«TOMOJIOT»

OTUJICHOBEIC YIJIICBOAOPOAbLI NI
AJIKCHBI.

HaspiBaTh 110 MeEXIyHApOJHOM HOMEHKIIATYpE AJIKEHBI C IMOMOULIBIO POJHOTO
S3blKa W SI3bIKa XMMHHU. XapaKTepH30BaTh CTPOEHHUE, CBOMCTBA, CIIOCOOBI
NOJy4YeHHUs M 00JaCTH NpUMEHeHus STuieHa. HaOmogars, caMOCTOSTEIBHO
IIPOBOJUTH U ONMCHIBATH XUMUYECKUI IKCIIEPUMEHT.

VYcraHaBIMBaTh 3aBUCUMOCTh MEXKAYTHUIIOM CTPOCHMS YIJIEBOAOPOAA M €r0
XMMHYECKMMH CBOMCTBAaMHM Ha NPUMEPE JOTMYECKHUX CBSA3EHU: NMPENEIbHBIA —
PCaKMu 3aMCIICHN, HGHpGI{CJ’IBHBIﬁ — PCAKIUUIIPUCOCANHCHUSA

Juenosbieyriiesogopoasl. Kayayku

Ha3piBaTp 1O MEXIyHApOIHOM HOMEHKIATYpE JAHMEHBl. XapaKTepHU30BaTh
CTpOEHHE, CBOWCTBA, CIOCOOBINIONyYeHUsT U obiacTd npuMeHenus 1,3-
Oyranuena. HaOmromaTe M ONMCHIBaTH JIEMOHCTPAIMOHHBIN XUMHMYECKHMA
SKCIIEPUMEHT

AI_IGTI/IJ'ICHOBBIC YrJIeBOAOPOAbI NI
AJIKHBI

HazpiBaTp 10 MEXIyHapOAHOMHOMEHKJIAType aJKHUHBI C IOMOIIBIOPOIHOIO
s3plKa W fA3bIKA XHUMHHU. XapaKTepu30BaTh CTPOEHHUE, CBOICTBA,CIIOCOOBI
MOJTy4yeHHUs M oOJIaCTH NpUMeHeHMs aueTwieHa. HaGmronaTs,caMoCTOATENbHO
MIPOBOJUTH U OMHUCHIBATH XUMUYECKUHN IKCIIEPUMEHT.

OTnuyaTh OCOOEHHOCTH PEAKUMHNPUCOCAMHEHUS Yy aleTHIIeHa OTpeaKIuii
MIPUCOEINHEHHS] STUJICHA

10

ApomMaTHYeCKHEyTICBOI0POIbI, LT
apeHbI

XapakTepru3oBaTh OCOOCHHOCTUCTPOECHHS, CBOWCTBA M OO0JIACTUIIPUMEHEHUS
OeH30J1a ¢ TIOMOIIBIOPOTHOTO S3bIKA U sI3bIKa XUMHHM. HaOmrogaTh 1 OMuMCHIBaThH
JIEMOHCTPALIMOHHBIN XUMUYECKUN DKCIIEPUMEHT

11

Hed1b ncnocoOs! eenepepaboTku

XapakTepu3oBaTb COCTaB M OCHOBHBIE HANpaBJCHUS MWCIOJIb30BAHUS U
nepepaboTku HedTHU. YCTaHABIMBATh 3aBUCHMOCTh MEXIY 00beMaMu TOOBIYU
Heptu B Poccum m OromkeroMm rocyaapctBa. HaxoquThbB3aWMOCBSI3b MEXKITY
M3y4aeMbIMMaTEepHAIOM U OyayIien mpodec-




CHOHAIIBHOM JiesTeNbHOCThI0.[IpaBriIa 9KOJIOTHYECKH IPAaMOTHOT'O TTOBEIACHHS
6e30macHoro oopaiieHus ¢ HeTernpoayKTaMH B OBITYH Ha TPOU3BOJICTBE

12

O060011IeHrEe cUCTEMAaTA3 AN
3HaHU# 00 yrieBosopoaax

KnaccuduimpoBaTs  yriieBOJOpOABIIO CTPOCHHUIO  YIVIEPOJAHOTO  CKeJleTau
HAJIMYMUIO KPAaTHBIX CBA3EH. YCTaHABIMBATh B3aMMOCBA3b MEXKIYyCOCTABOM,
CTPOCHUEM U CBONCTBAMU

yriaeBogopoaoB.  OmnuchIBaTh TEHETHMUECKHE CBSI3M  MEXAY  KjaccaMu
YTJIEBOJOPOJOB C TOMOIIBIO POJTHOTOSI3bIKA U SI3bIKA XUMHUU

13

KonTponbnas padora Ne 1 o teme
«YTIeBOIOPOIBI»

[IpoBoauth pedaekcuro COOCTBEHHBIX JOCTIDKCHHH B TO3HAHUM XUMHUU
yIJI€BOJIOPOAOB. AHAIM3UPOBATh pPe3yabTaThl KOHTPOJIBHOW paboThl U
BBICTPANBATh IYTH TOCTUKECHUS KETAEMOI0 YPOBHSI YCIICIIHOCTH

Tema 3. Kucjiopoacoaep:kamue opranndeckue coegnnenns (7 4.)

14

Cnuptsl

HaszpiBath 1o MeXayHapOJHOW HOMEHKJIATYPE CIHUPTHL. XapaKTepU30BaTh
CTpOCHHE, CBOMCTBA, CIOCOOBIMONYYEHUS M OOJACTH MPUMEHEHMSIITAaHONA U
JIMIIEPUHA C TIOMOIIBIOPOIHOTO s3bIKa W si3bika xumuu.KimaccuduimpoBars
COUPTHI MO HUXaTOMHOCTU. Halnrogarh, CamMOCTOSTENBHO MPOBOIUTH U
ONMUCHIBATH XUMUYECKUN IKCIIEPUMEHT

15

Kamennsrityrons. @enoun

XapakTepru30BaTh MIPOUCXOKICHUE U OCHOBHBIC HAMPABIICHUS UCTIOJIb30BaHUS U
nepepaboTKU KaMEHHOTOYTJIs. Y CTaHABIMBATh 3aBUCHMOCTh MEXIY 00beMaMu
no0bryn kameHHOTO yriisi B P® u GromkeroM. HaxoauTs B3aMMOCBSI3b MEXIY
M3y4aeMbIM MaTepuaioM U OynyIien mpo-

(deccuonanpHOil  nearenbHOCTHIO.IIpaBuiia  DKOJOTHYECKH  TPAaMOTHOTO
MOBEICHUS M 0€30MacHOr0 OOpallleHHs C KaMEHHBIM YTJIeM M TPOAYKTaMHu
KOKCOXHMMYECKOTO MPOU3BOJICTBA B OBITY U MPOMBIIIJICHHOCTH.
XapakTepru3oBaTb OCOOEHHOCTHCTPOCHHS M CBOWMCTBa ()eHOJa HAOCHOBE
B3aUMHOTO BJIMSTHUSI aTOMOBB MOJIEKYJIE, a TakK)Xe CIOCOOBI TIOJYYECHHS U
objacTu MpUMEHEHHUsIPEHOTIa C TMOMOIIBI0 POJHOTO SI3bIKA M SI3bIKA XHUMUHU.
HabmogaTs u OIINCBIBATh JIEMOHCTPALIMOHHBIN XAUMUYCCKHUM
skcniepuMeHT.CoOIo1aTh TpaBuiia dKOJIOTHYECKH TPAMOTHOTO U 0€30MacHOTO
oOpaimieHuss ¢ TOPIOYMMH M TOKCHYHBIMUBEIIECTBAMH B  OBITY U
OKpy>Karolencpene

16

Annnernant

XapakTepru3oBaTh OCOOCHHOCTH CBOWCTB (hOpMasIbIeTHA W aleTalbJIeruaa Ha
OCHOBE CTPOEHHUS MOJEKYJ, CIOCOOBI MONYYeHHs] U UXO00IacTH MPUMEHEHUS C
HOMOHIBIOpO}IHOFO A3bIKA U SI3bIKA XHWMHH. Ha6J'IIO)IaTI), OIINChIBATh H




MPOBOJIUTh XHUMUYECKHH JKCTepruMeHT.CoOMoIaTh MpaBUia ASKOJIOTHUECKU
TPaMOTHOTO U 06€30MacHOr0 OOPAIICHHSI ¢ TOPIOYMMH U TOKCUIHBIMU
BEIIECTBAMH B OBITY U OKpYIKaroliencpese

17

KapOoHoBbIeKHCIOTHI

XapakTepu3oBaTh OCOOCHHOCTHCBOMCTB KapOOHOBBIX KHCJIOT Ha OCHOBE
CTPOCHUSI UX MOJIEKYJ, a TaKKe CIHOCOOBI MOJYYCHUS U 00JacTH MPUMEHEHHS
MYPaBbUHOM U YKCYCHOMKHCIJIOT C IOMOUIBIO POJHOTO A3bIKAM S3bIKA XUMUH.
Paznuuate  00mIee,0cO0CHHOE W €IMHUYHOE B CTPOCHUUM  CBOHCTBAx
OpraHMYEeCKUX(MYpPaBbUHOW M YKCYCHOM KHCJIOT)M HEOPraHMYECKHUX KHCIIOT.
Habmronate, onuchiBaTh M MPOBOAUTH XMUMHUYECKHH skcriepuMeHT.Colmoaarh
MpaBUJIA YKOJIOTHYECKH TPAMOTHOTO M OE30MaCHOTO OOpaIeHHs C TOPIOUYUMH U
TOKCHYHBIMU

BEIIECTBAMH B OBITY M OKpY Karolencpe e

18

Cnoxnbiedapupsl. XKupsl

XapakTepu3oBaTb OCOOEHHOCTHCBOMCTB JKHPOB Ha OCHOBE CTPOCHMS MX
MOJIEKYJI, a TaKke KJIACCU(PUKALMU KUPOB 110 UX COCTABY U NMPOUCXOKICHUIO U
IIPOU3BOJICTBO TBEPJBIX)KUPOB Ha OCHOBE PACTUTENbHBIX Macel. Ha ocHoBe
peakuuu 3TepuUKalug XapaKTepu30BaTh COCTAB,

CBOMCTBA M 00JIACTH MPUMEHEHUACIOXKHBIX 3pupoB. HabmonaTh, OnuceBaTh U
MPOBOAUTh XUMHUECKUH HKcrepuMeHT.CoOmoaTh MpaBuia SKOJIOTMYECKU
IrpaMOTHOTO U 0€30MacHOro OOpalleHuss C TOPIOYUMH M TOKCHYHBIMHU
BEIIIECTBAMH B OBITY M OKpYyKaroliencpee

19

Yraesoasl. MoHOCaxapubl

XapakTepu3oBaTb ~ COCTaB  YIVIEBOAOBH  MX  KJIacCH(PHUKAIUIO  Ha
OCHOBECTIOCOOHOCTH K  TuApoian3y.OnuchBaTh CBOWCTBA TJIOKO3bI  Kak
BElIeCTBAa C JIBOMCTBEHHOW (QyHKIHEH (ampAeruocnupTa).Y cCTaHaBINBATh

20

Jlncaxaplxmbl " TToJIMCaxapruabl

MEXMPEIMETHBIECBA3H XUMUU U OMOJIOTUU Ha OCHOBE

pacKpbITUs OuosIorn4ecKkoi ponn UXUMHUYECKHUX CBOICTB
BOKHEUIIUXIIPEACTABUTENIE MOHO-, JaW- | Tonucaxapuaos.Habmomars,
OIMCHIBATh U NPOBOJUTH XUMUYECKHI dKCIIEPUMEHT.

Cobiro1aTh NpaBuia TEXHUKHOE30MaCHOCTH NPU paboTeB KaOMHETE XUMUUI

Tema 4.A30Tcoaepkalmue opranuyeckue coequHenus (8 4.)

21

AMUHBI. AHWIAH

XapakTepu3oBaTh OCOOCHHOCTHCTPOCHHS ¥ CBOWCTBA aHWIMHA HAOCHOBE
B3aUMHOTO BIIMSIHUSI aTOMOBB MOJIEKYJE, a TaKXe CIOCOOBI IOJy4eHUs |
o0OjacTu IMPUMCHCHHUA aHWJIMHA C IMOMOMIBIO POAHOIO A3bIKaW A3bIKA XHMHUHU.
HaGmonatp " OITUCHIBATh J€MOHCTPAIIMOHHBIN XMMHUYECKHI




skcriepuMeHT.Co0mo1aTh MpaBuiia 3KOJOTHYECKH IPaMOTHOTO M 0€30IacHOro
oOpaimieHuss ¢ TOPIOYMMH M  TOKCHYHBIMUBEIIECTBAMH B  OBITY U
OKpy Karolencpee

22 | AMMHOKHUCIIOTBI OnwuceiBaTh CBOMCTBA AMHHOKUCIOT Kak OW(YHKIMOHAIBHBIX aM(OTEPHBIX
COeAMHEHUH. YCTaHAaBIMBAaTbMEXIPEAMETHbIC CBSI3M XMUMHUUM OMOJIOTMH Ha
OCHOBE PAaCKpBITHUS
OMOJIOTMYECKON pONM M XHMHUYECKHXCBOMCTB aMHMHOKucioT.Habmoxate u
OIMCHIBATH JIEMOH-
CTpPAllMOHHBIN XUMHUYECKUI S3KCIEPUMEHT
23 | benkn OnwuceIBaTh CTPYKTYPHI M CBOMCTBA OEITKOB KaK OMOTOIMMEPOB. Y CTaHABIINBATh
MEXIIPEIMETHbIE CBA3M XMMHUM M OMOJIOTMUM Ha OCHOBE DPACKPBITUS
OMOJIOrM4YECKON POIH U
XUMHUYECKHX cBoiicTB OenkoB. [IpoBoauTh, HaOIIOAATP U ONUCHIBATH
XUMHAYECKHH YKCIEPUMEHT
24 | IlonsTHEO HYKIEHHOBBIXKHCIOTAaX | ONUCBIBaTh CTPYKTYPY M COCTAaB HYKJIEMHOBBIX KHCIIOT KaK HOJMHYKJIEOTH]IOB.
YcranaBnuBarthb
MEXIIpeIMETHbIE CBSI3U XUMHUU nbuosorun Ha OCHOBE
PacCKpBITUAOMOIOTMYECKOH pOJIM ATHX KHUCIOT B TIepeJadye U XpPaHCHUH
HaclleICTBEHHON HH(OpMaINK
25 | I'eHeTHYECKASICBSI3b MEKIY VYcTraHaBIMBaTh B3aUMOCBS3b MEXKIYCOCTaBOM, CTPOCHHEM M CBOMCTBaMHU
KJIaCCaMU OpraHUYEeCcKUX MIPEJCTaBUTENIEH KIJIACCOB YIJIEBOJOPOJOB M KHCIOPOA- M A30TCOAEPIKAIIMX
COeMHEHU I coeauHeHUH. OMUCHIBATh TEHETHYECKHE CBS3H MEXKTY KIIACCAaMHYTIIEBOJOPOIOB
C TMOMOIIIbIO POJTHOTOSI3bIKA U S13bIKA XUMHUH
26 | Ilpaktuueckaspabora IIpoBonuTh, HAOMIOJATh W ONUCBHIBATh ~ XUMHYECKUH  3KCIIEPUMEHT
Ne 1« nentuduka- JUISINOATBEPKIACHUSI  CTPOCHHMSI W CBOMCTB  Pa3lIMYHBIX  OPraHUYECKHX
U] OPraHUYECKUX COEMHEHUIN COEZIMHEHUH, a TaKKe UX UICHTH(PHUKALINY C
MTOMOIIBIO0 KAYECTBEHHBIX PEaKIUn
27 | O6oOuIeHne HcucTeMaTU3aIus KnaccuuupoBaTh KUCIOpO- HA30TCOAEPIKAIINE OPraHMYECKHE COEIMHEHUS

3HaHUH O KUCIOPOI- U
a30TCOAEpKAIINX
OPraHN4€CKUXCOCANHCHUAX

no Hamuuio (QyHKOHOHANBHBIX Tpyni. CocTaBisaTe ¢GOpMyIsl U J1aBaTh
Ha3BaHUS KHUCJIOPOA- M a30TCOACPKAIUM OpPraHUYECKUM COEOUHEHUSIM.
OrnuceIBaTh CBOMCTBA MPEICTABUTEIEH BAXKHEHIIMX KJIACCOB ATUX COCAMHEHUH,
HX TMOJTYyYECHHEN TPUMEHEHHUE C TIOMOLIBIO POJHOTO

A3bIKa M SI3bIKAa XHWMWU.Y CTAHABIMBATH T'€HETHYECKYIO

CBiA3b MCXKIY




pasUUYHBIMM  KJIACCAMU  KUCJIOPOA- M A30TCOAEP)KAIIMX  OPraHMYeCKHX
COEAMHEHUH U yIIIEeBOJOPOI0OB

28 Kontponbnas padota Ne 2 mo teme | [IpoBonuTh pediekcuo COOCTBEHHBIX JOCTIKCHHM B TIO3HAHUU XUMHH
«Kucnopoa-u azorcoaepxaime YIJIEBOJAOPOAOB, a TAaKXKE KHUCIOPOA- M a30TCOACPKAMX OPraHUYECKHUX
OpraHNYeCKHUE BEIIECTBA BEIIECTB. AHAIM3UPOBATHPE3YJIbTAThl KOHTPOJIBHOW pPaOOTBIM BBICTPAWBATh

IYTU JOCTUKEHUSKEIAEMOTO YPOBHS YCIIEIIHOCTH
Tema 5. Xumusi v 3ku3Hb (4 4.)

29 IInacTMacchiv BOJIOKHA XapakTepu3oBaTh PeaklUy MOJUMEPHU3ANH U TOJHMKOHACHCAIIUU KaKCIIOCOObI
MOJIyYEHUS CUHTETUYECKUXBBICOKOMOJEKYISPHBIX cOequHEeHU. OnuchiBaTh
OTACJIBbHBIX TMPEACTAaBUTEIEH IUJIaCTMACC H  BOJOKOH, HUXCTPOCHUE U
KJIACCU(PMKAIMIOC TTIOMOIIHIO0 POJHOTO SI3bIKAHU S3bIKA XUMHH

30 DepMeHTBI Ha ocHOBe MEXIpeIMETHBIX CBs3€iic OWOJOTHel YyCTaHaBIMBATh OOIIee,
0COOEHHOE W €IMHUYHOE I (PEPMEHTOB KaK OMOJIOTMYECKUX KaTalu3aTOPOB.
PackppiBaTh MX pOJIBB OpraHU3aIMU XKU3HA Ha 3emile,a TaKXKe B MHUIIEBOW U
MEIUITMHCKONTTPOMBIIIIEHHOCTH

31 BuraMunbl, ropMOHBI, JIEKApPCTBA Ha ocHoBe MexmpeaMeTHBIX CBs3€il ¢ Ononoruel pacKpeiBaTh OHMOJIOTHYECKYIO
poOib BUTAMMHOB W WX 3HAYCHHE A COXpaHEHUs 370poBbsuenoBekaHa
OCHOBEMEXKIPEAMETHBIX CBSI3e C OWONOTHed pacKphiBaTh XUMHYECKYIO
MpUpPOAYy TOPMOHOB M HMX pOJb B OPraHU3AlMU TYMOPAJIbHOW PErYJIALUU
JEATEIbHOCTH ~ OpraHu3MauesioBeka  PackpeiBate  posib  JIEKapCTB  OT
(dapmakorepanuu A0 Xumuotepanuu.OcBauBaTh HOPMBI IKOJOTHYECKOTO U
0e30MmacHOro OO0paleHusl ¢ JIEKapCTBEHHBIMH TMpemapaTtamu. DopMupoBaTh
BHYTpPEHHEE YOEKJEeHNE O HEMPUEMIIEMOCTH JaKe€ OJHOKPATHOTO MPUMEHEHUS
HAPKOTHYECKHUX BEIIECTB

32 [TpakTuaeckaspadbora Ne 2 [IpoBomuTh, HAOMIOMATH W OMUCHIBATH XUMHYECKHN OKCICPUMEHT IS
«Pacmno3HaBaHue MIaCTMACCH UICHTH(PUKAIIUY TIACTMACC U BOJIOKOH C IMTOMOIIBI0 KaueCTBEHHBIXPEAKIIHIA
BOJIOKOH)

33 | [oBTOpenue

34 | Peszeps




KanenuapHO-TeMaanecxoe INJIAHUPOBAHHE

11 kaace
Jlara
Ne Tema ypoka XapakTepucTHKA AeATEJIbHOCTH 00YYAKOIIUXCS o o
n/n IJIAHY pakry
Tema 1. Ilepuoanyeckuii 3aKoH M cTpoeHure aroma (4 4.)
1 Otkpeitue /1. 1. MenneneeBbiM XapakTepu3oBaThb 3JIEMEHTHl MallbIX IE€PUOJOB IO HX TOJIOKEHUIO B
[Tepuoanyueckoro 3akoHa [Tepuoanueckoit cucteme . U. Menneneena./laBathb OTIpEeICIICHUS
BOKHEHUIITUXXUMUYECKUX TOHATUN:BEIIECTBO, XUMHUYECKHM DJIEMEHT,aTOM,
OTHOCHTEIIbHAS aTOMHAasIMacca, N30TOIIbI
2 [lepunonnueckascucrema /. U. JlaBaTh ompezeneHue BUIOB KIACCH(PUKAIIUN: €CTECTBEHHOW M MCKYCCTBEHHOM.

Meunpeneena

BrinosHeHne npsMoro NEeIyKTUBHOrO JoKa3arenabcTBa.Co3gaHue MoOJeNe ¢




BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U MX IMPE/ICTABICHUEM B
IPOCTPAHCTBEHHO-TPapHUECKON WIIN

3HAaKOBO-cHUMBoJIMYeckoi (opme. [IporHosupoBaTh CBOMCTBA XUMHYECKHX
3JIEMEHTOB u ux COCIMHECHUITHA OCHOBE [Iepnoanueckoit
cucreMbl/l. I. MenneneeBa. KoHcTpynpoBaHHWe TEPUOJUYECKONW  TaOJIMIIBI
XMMHUYECKHUX 3JIEMEHTOB C UCIOJIb30BaHUEM KapTOUEK

Ctpoenue aToma

[IpencraBisaTh CIOXKHOE CTPOEHHEATOMA, COCTOSIIIETO U3 siApa U AJIEKTPOHHOM
00070ukn. HaxomuTh B3aUMOCBSI3M MEXKIY IIOJIOKEHHEM DJJIEMEHTa B
[Tepuonnueckoit  cucremell. 1. MenneneeBa W CTpOCHMEM  €roaToma.
CoCTaBISITh AJICKTPOHHBIE MANEKTPOHHO-Tpadudeckue (GpopMyIplaTOMOB S-, -
u d-3J1eMEHTOB

Ilepnonnueckuil 3aKOH U CTPOCHHE
aToMa

IIpeacraBnsaTe  pa3BUTHE  HAyYHBIXTEOPUM 10 CIHpPaId Ha  OCHOBE
tpexdopmymnupoBok Ilepuoauueckorozaxona. OmnuceBaTh CTPOEHUE aTOMa U
CBOMCTBA XMMHMYECKMX DJJEMEHTOB UM HUX COEAMHEHHH Ha OCHOBE
[Tepuoanueckoit CHCTEMBI . Y. MennenceBa.OTHOCUTH XHUMHUYECKHE
AJIEMEHTBIK TOMY WJIM HWHOMY OJJIEKTPOHHOMY ceMelcTBy. PackpbiBaTth
0COOCHHOCTH CTPOEHHS aTOMOB d-3JIEMEHTOB U f-21eMEeHTOB

Tema 2. Ctpoenne Bemecrna (11 4.)

KoBanenTHassXUMHUYECKasICBI3b

OOBsACHATH MHEPTHBIE CBOICTBA GJIATOPOIHBIX I'a30B OCOOEHHOCTSMHU CTPOEHUS
uX aToMa. XapakTepu30BaTh KOBAJEHTHYIO CBSI3b KAK CBSI3b, BOSHUKAIOIIYIO 32
cyeT o00pa3oBaHHs  OOIIMX  HJIEKTPOHHBIX Map  MyTeMIEPEeKpPbIBAHUS
ANIEKTPOHHBIX opOuTanei. KilaccupuuupoBarh KOBaJIEHTHBIE CBSA3H MO Pa3HbIM
OCHOBaHUSIM. YCTaHABJIMBATH 3aBUCUMOCTBMEXIY THUIIOM XUMHUYECKOU
CBSI3M,TUIIOM KPUCTAJUIMYECKOMN pelIeTKNH (PU3NUECKMMH CBONCTBAMUBEIIIECTB

HNonnasxuMmnaecKkasicBsI3b

XapakTepru30BaTh HOHHYIO CBSI3b KAKCBSI3b, BO3HUKAIOIIYIO IYTEM OTJAYNHIIN
npuema 3yeKkTpoHoB. KiaccupuiupoBath HOHBI 1O pa3HbIM OCHOBAHUSIM.
VYcraHaBIMBaTh 3aBUCUMOCTb MEXAY THUIIOM XUMHUYECKOW CBSI3H, THUIIOM
KPUCTAJIIMYECKON PEeIIeTKH U PU3NYECKIMH CBOMCTBAMUBEIIECTB

Mertayibl U CIUIABEI.
Mertannnueckas XxuMuueckas CBI3b

XapakTepru3oBaTh METAUIMYECKYIOCBSI3b KAaK CBSI3b MEXKIY aTOM-HOHAMHU B
MeTallJlaX U CIjIaBaX MOCPECTBOM 00O0OIIECTBIECHHBIX BACHTHBIX JIEKTPOHOB.
OOBSCHATh  €IWHYIO  TNPUPONY  XHUMHYECKHX  CBs3€Hl.YCTaHaBIMBATh
3aBUCUMOCTb MEKIYTUIIOM XHWMHYECKOW CBS3M, THUIIOM KPHUCTAJUIMYECKON
pemeTKy U GU3NIECKUMU CBOMCTBAMU BEIIECTB




Al"pel"aTHBIe COCTOAHHA BCUICCTBA.

Bonopoanas cBs3b

XapakTepu30BaTh OCOOEHHOCTHArperaTHOr0 COCTOSIHUSL BELIECTB HAa OCHOBE
MOJIEKYJIIPHO-KUHETUYECKHUX IIPEACTABIICHUM. Y CTAHABIMBATh
MEXIIPEIMETHBIECBS3M ¢ (U3MKOM Ha 3TOM  OCHOBE.YCTaHaBIMBaTh
MEXIIPEIMETHbIE CBS3M C OWOJOTHEH Ha OCHOBE PACCMOTPEHUS HIPUPOIBI
BOJOPOJHONCBSI3U U €€ POJIM B OPraHU3aluMKUBON MaTEpUn

9 THIIBI KPUCTATUINYECKUXPEIIETOK KnaccugunupoBars TBepIble BelIeCTBA Ha KPUCTAIUIMYECKHE M aMOp(HBIE.
VYcTaHaBiMBaTh  3aBUCUMOCTBMEXKIY THIIOM XUMHUYECKOW  CBS3H,TUIIOM
KPUCTANTHIECKON pemeTKnu (U3NIECKUMHU CBoWicTBamMuBenecTB. OOBACHATh
sBIeHUueaoTponuu. MmoctpupoBaTh
ATO SIBJICHUE PA3IMYHBIMH ITPHUMEPAMU

10 | YucTsle BeuiecTBa U CMECU Haxomuth oTnuumsi cMecel OT XMMHYECKUX coeluHeHui. OTpakaThCOCTaB
CMeceil C OMOUIbI0 TMOHATUS «I0JIs» MaccoBas U oObemHasd. [IpousBoauth
pacueTsl C UCIHOJIB30BAaHHWEM STOr0 TMOHATUA. Y CTaHABIMBATh3aBUCHUMOCTD
MEXIy Ppa3IuuusMd B (PU3MUECKUX CBOWCTBAX KOMIIOHEHTOB CMeced U
crocobaMu X pasJieleHus
11 Pemenue 3agau Pemate 3a1aun Ha HaxOXJIEHHE MacChl (00beMa) KOMIIOHEHTA B CMECH,MacChl
YHUCTOTO BEIIECTBA B 00pa3lie,MacCcoBOH J10JIU MpUMecei

12 | IucriepcHbIECHCTEMBI XapakTepu30BaTh pa3UYHBIE THUMBl JTUCIEPCHBIX CHCTEM Ha OCHOBE
arperaTHOr0 COCTOSIHMS JMUCHEpCHOW (a3bl M AMCIEPCUOHHOM Cpeabl.
PackpbIBaTh poiib pa3IMYHBIX THIIOB AUCIIEPCHBIX CUCTEM B )KH3HH TPUPOIBI U
o01iecTBa

13 | [IpakTuueckaspadora Ne 1 [TpoBoauTh, HAOMIOJATh W ONMCHIBATh XHUMHUYECKMH OSKCIIEPUMEHT 110
«Ilony4yenue u pacrio3HaBaHuE MOJIyYEHUI0, COOMPAHUIO U PACIIO3HABAHMIO Ta30B
ra3oB»

14 | TloBTOpenue u 0000IMIEHNE TEM O06001maTh MOHATHSI «S-OPOUTAIIBY, «P-OpOUTATBY, «d-OpOUTAIIbY,«KKOBAJICHTHAS
«Ctpoenue aromanu «CTpoeHue HEMOJISIpHast ~ CBSI3bY»,«KOBAJEHTHAsl  TMOJSpHAs  CBSI3b»,«MOHHAs  CBA3bY,
BElIECTBa», MOJArOTOBKA K «BOJOPOJTHASICBA3BY, «METAIJIMYECKasl CBA3b»,«HMOHHAs KpHUCTAJUIMYECKas
KOHTPOJIbHOM peleTka»,  «aTOMHas  KpPUCTAIMUECKas  pelieTKay,  «MOJEKYJspHas
pabote KPUCTAJJIMYECKAsT pELIeTKa», «MEeTATMYECKasIKPUCTAJUIMUECKas perieTKa.

OrpaHuyuBaTh MOHATHUS «XUMUYECKAs CBA3bY, «KPUCTAIIMUECKASPEIIETKAY.
15 | KontponbHas padora Ne 1 o [TpoBoauTh pedaexcuto cOOCTBEHHBIX IOCTHKEHHM B TO3HAHMU CTPOEHUS

TemaM «CTpOeHHE aTOMa» U
«CTpOoeHHE BEIMIECTBAY

aroMa MW CTpPOCHUA BCUICCTBA. AHaJ'II/IBI/IpOBaTL PE3YIbTATHI KOHTpOJ’IBHOfI
pa6OTBI W BBICTpauBAaThb IMYTU JOCTHXKCHUSA KEJTACMOI'0 YPOBHS YCIICHIHOCTHU




Tema 3. JuekrposanTnyeckas nuccounanus (7 4.)

16

PactBopsI

OnpenensTh MOHSATHS «PACTBOPBI» U «pacTBOPUMOCTH». KitaccupuuupoBarb
BEIIECTBA MO MPHU3HAKYy pacTBopuMocTH. OTpaxkaTb COCTaB pacTBopa C
IOMOIIBIO MOHSATUI «MaccoBas

JIOJIs1 BEILIECTBA B PACTBOPE» U «MOJISIPHASI KOHIIEHTPALIMS BEIIECTBA»

17

DNEKTPOIUTHI HHERIEKTPOIUTHI

Ornpenendarsb MOHSATHS <QIIEKTPOJIUTHD, CHEDJIEKTPOJIUTHIY,
«QIICKTPOJIMTUYECKAs Jauccouuranus». GopMynrupoBaTh OCHOBHBIE MOJIOKEHUS
TEOPUHU DJIEKTPOJIUTHUYECKON JTUCCOIMAIUU. XapaKTepU30BaTh CIIOCOOHOCTH
AJIEKTPOJIUTa K JUCCOIMAIIMMHA OCHOBE CTEMEHH AJIECKTPOJUTUYECKON
JIUCCOIMAIMU. 3aUChIBAThYPABHEHUSI DJIEKTPOITUTHUECKOM

TUCCOLIMAllMU, B TOM 4HCIEH cTyneHyaTod. HaOmrogath W onmuchiBaTh
JIEMOHCTPALMOHHBI XUMUYECKUNIKCIIEPUMEHT

18

KwucnoTel B cBeTe TCOPHUU
BHGKTPOJII/ITHqGCKOﬁHHCCOHHaHHH

XapakTepru30BaTh KUCIOTHI B CBETE TCOPHH JCKTPOJIUTHUCCKON JTUCCOLUAIUH.
Pasnmmuate oOmee, OCOOCHHOE M EIMHUYHOE B  CBOMCTBAaxa30THOM,
KOHIICHTPUPOBAHHOWCEPHOM M MypaBbHHOMN KHUCIOT. [IpoBOIUTH, HAOMIOIATH U
OIIUCBIBATH XI/IMH‘IGCKI/I?I BKCHCpI/IMCHT C

MTOMOIIBIO POJHOTO SI3bIKA U SI3BIKAXUMHH

19

OcHoBaHMSIB CBETE TEOPUU
AIIEKTPOIUTUYECKOM TUCCOIMALINT

XapakTepu3oBaTb OCHOBAaHHMS B  CBET€ TEOPUU  DIIEKTPOJIUTHUYECKON
IucconManny.  Pasaumuarh  oOImiee, O0COOEHHOE H  €OUHMYHOE B
CBOMCTBAXTUAPOKCHJIOB U OECKUCIOPOIHBIXOCHOBAHHH.

[TpoBoaNTH, HAOMIOIATh U OMHCHIBATH XUMUYECKUN DKCIIEPUMEHT CIIOMOIIBIO
POAHOTO SA3BIKA U SI3bIKAXUMUU

20

Conu B cBeTe TEOpUU
AIIEKTPOIUTHYECKOM
JIMCCOLIMAIIAN

XapakTepu3oBaTh COJIM B CBETE€ TEOPUHU DIEKTPOJUTHUECKOU JTUCCOIUAIINH.
Pasnuyare oOmiee, ocoOEHHOEH EAMHUYHOE B CBOMCTBAaXCPEAHHUX M KHUCIBIX
coneir. IIpoBoguTh, HAOMIOMATP W OMHUCHIBATH XUMHUYECKUNU JKCIEPUMEHT
CITIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKAXUMUU

21

I'maponus

XapakTepHu30BaTh I'MJIPOJIN3 KaK OOMEHHOE B3aMMO/IEHCTBHE BEIIECTB C BOJIOM.
3anuchiBaTh YpaBHEHMS peakUMid THIPOJIM3a pa3IudHbIX cosel.Pasnuuars
TUAPOIN3 IO KaTUOHY HWaHWOHy. IIpeackassiBaTh peakmUocpensbl BOIHBIX
pacTBOPOB coJiei, 00pa30BaHHbBIX CHUJIBHBIM OCHOBAHUEM U CJIa0ON KHCIOTOM,
C1a0bIMOCHOBaHMEM M CHJIBHOM KHCIOTOH. PackpbiBaTh pojb 00paTHMOro
THJIPOJIM3a OPraHMYECKUX COEJMHEHUIIKaK OCHOBBI OOMEHa BEIECTB B JKUBBIX
opranu3zMax M obpatumoro ruaposnnza AT® Kak OCHOBBIPHEPreTHYECKOTO




oOMeHa B JKUBBIX
opraamu3max. [IpoBoauTh, HAOIIOIATH M OMUCHIBATh XUMHUYECKHIIKCIICPUMEHT C
MTOMOIIBIO POHOTOSI3BIKA U A3bIKA XUMHH

22

[TpakTuyeckas padora Ne 2.
Pemienue skcriepuMeHTaIbHBIX
3aJa4 Ha UICHTU(UKAIIIO
HEOPraHUYECKHX

Y OPraHUYECKUX COCITUHCHUI

[IpoBoanTh, HaOMONATP W  ONUCHIBATH  XUMHYCCKUN
JUISIUIEHTAU(UKALIUA ~ HEOPTaHUYECKUX M OpraHMYecKHX
MMOMOULIBIO KAYECTBEHHBIX PEAKLIMI

AKCIIEPUMEHT
COCIUHEHUNA ¢

Tema 4. Xumnueckue peaxkuuu (10 4.)

23

Knaccudukamms
XAMHYECKUXPEAKIUN

KnaccupunupoBaTe XMMHYECKHE PEAKIUU IO Pa3IHMYHBIM OCHOBaHUSIM.
Paznmuyare  ocoOeHHOCTH — KiaccH(UKALMM — peakUUidB  OpPraHU4eCKOn
XUMHH. XapaKTepU30BaTh TEIIOBOM 3(h(HEKT XMMHUYECKUX PEakiuil U Ha €ero
OCHOBE pa3jinyaTh 9K30- U SHAOTEpMHUYECKHE peakuuu. OTpaxkaTh TEIJIOBOU
3h(deKT XUMHYECKHX peaKIHii Ha MUChME C TOMOIIBIOTEPMOXUMUYECKUX
ypaBHeHUU.[IpOBOINTh pacyeTbl Ha OCHOBETEPMOXMMHUYECKUX YpPaBHEHUM.
HaGnronate ¥ onychIBaTh J€MOHCTPAIMOHHBIN XMMUYECKHUMIKCIIEPUMEHT

24

CKOpOCTbXUMHYECKONPEAKITTT

XapakTepu3oBaTh CKOPOCTh XUMHYECKOW peakuuu U (PAKTOphl 3aBUCHMOCTH
CKOPOCTH XMMHYECKOMPEAKIUU OT IPUPOJBI PEATHPYIOLIUX BELIECTB, HUX
KOHIIGHTpAllUM, TEMIEpPaTypsl, IUIOMIAJAA  CONPUKOCHOBEHUS  BELIECTB.
[TpoBOUTH, HAOIIOAATE M OMMCHIBATH XMMUYECKUN

DKCIIEPUMEHT € ITOMOIIBIO POJHOTOSA3bIKA U SI3bIKA XUMUU

25

Karanus

XapakTepu3oBarh KaTaJIn3aTOPbI HAKaTaJIN3 Kak CITOCOOBI
VIPaBIEHUSICKOPOCThIO XHUMHUYECKOH peakuuu.Ha oCHOBe MeXMpeaMeTHBIX
cBsI3elic OWosormel ycTaHaBIMBaTh 0OIIee, OCOOCHHOE W EAUHUYHOE IS
(hepMEHTOB Kak OMOJIOTUYECKUX KaTaTu3aTOpOB. PackphIBaTh UX POIb

B OpraHu3alliu >KU3HU Ha 3emie,a TakKe B TMHUIIEBOW W MEIUIIMHCKON
HpOMBIHI.]'IeHHOCTI/I. HpOBO)II/ITI), Ha6J'IIO)IaTI) nu OIIUCHhIBATH
XUMHYECKUUIKCIIEPUMEHT C TTIOMOIIBIO POIHOTO

A3bIKA U SI3bIKA XUMHWHU

26

OO6paTUMOCTPXUMHYECKUXPEAKITHH.

XHUMHUYECKOEPABHOBECUE

XapakTepus3oBaTh COCTOSIHHUS XHUMHYECKOIO paBHOBECHS U CIOCOOBI €ro
cMmenenus. [IpenckassiBaTh HAIIPABICHUE CMEIICHUS XUMUYECKOI0 PAaBHOBECHUS
IIPY U3MEHEHUH YCIOBUI




MpOBEJICHUST OOpaTUMON XMMHUYECKON peakiuu. APryMEHTHpPOBaTh BbHIOOD
ONTUMAJIBHBIX YCJIOBHUI IIPOBEIEHUS TEXHOJIOIHUEcKoro npouecca. Habmronare
Y ONMUCBIBATh JIEMOHCTPAMOHHBIN XUMUYECKHUIIKCIEPUMEHT

27

OKHUCIUTENLHO-
BOCCTAHOBUTEJILHBIE
peaxuuu (OBP)

XapaKkTepu30BaTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMUKAK MPOIECCHI,
IpU KOTOPBIX U3MEHSIOTCS CTETIEHH OKUCICHUST aTOMOB.COCTaBIATh yPaBHEHHS
OBPc momompio Merona snekTpoHHorob6ananca. IlpoBoauts, Habmomates u
OIUCHIBAaTh XUMHYECKUH HKCIEPUMEHTC IOMOIIBIO0 POJHOTO S3BIKAW S3bIKA
XHUMHHU

28

DIIEKTPOIUN3

XapaKTepI/ISOBaTB QJICKTPOJINU3 KaKOKI/ICJ'II/ITCJ'IbHO-BOCCT&HOBHTCHBHBIﬁHpOI_IeCC.
HpeIICKaSI)IBaTB KaTOAHBICHU aHOAHBIC IMPOLECChI U OTPAXKATL UXHA TUCBMC IJIA
paciyiaBOB M BOJIHBIX PACTBOPOB 3JICKTPOJIMTOB. PaCKpHBaTb IMPAaKTHUYCCKOC
SHAYCHUC JJICKTPOJIN3a

29

OO011ne cBolicTBa
MerauioB.Kopposus
METAIOB

OO6o0uarh 3HaHMA M JIeJIaTh BBIBOABIO 3aKOHOMEPHOCTSAX IOJIOKEHUS U
U3MEHEHUN CBONCTB METAJIIOB B Iepuoax u rpymmnax
[Tepuonuueckoiicucremsl. XapakTepu3oBaTh 00IIKE

XUMHYECKHE CBOMCTBA METAINIOB KaK BOCCTAHOBUTEIIEH HA OCHOBE CTPOEHHUS UX
aTOMOB M IIOJIOXKCHHUS METAJUIOB B DIIEKTPOXMMHYECKOM PsNy HaIPsKCHUA.
[TpoBoauTH, HAOMIOIATh U OMHUCHIBATH XUMUYECKUN SKCIEPUMEHT CIIOMOIIBIO
POIHOIO A3bIKA M SA3BIKAXUMUMXAPAKTEPU30BaTh M OIUCHIBATH KOPPO3HIO
METaJIJIOB KaK OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIM MPOIECCH CIIOCOOBI 3alIUThI
METAIJIOBOT ~ KOppo3uM. OmnuceiBaTh  JE€MOHCTPALIMOHHBIA  XMMHMUYECKUN
DKCIIEPUMEHT

30

O6H_[I/Ie CBOMCTBa HEMETAJIJIOB

XapaKTepI/ISOBaTB O6IJ_II/ICXI/IMI/I‘IGCKI/IG CBOMCTBA HEMETAJJIOB KaK OKHCIIMTEIIEH
1 BOCCTAHOBHTEIICH Ha OCHOBE CTPOCHUA UX aTOMOBH II0JIOKCHHA HEMETAJIJIOB
B pAnly

SJICKTPOOTPULIATCIIBHOCTH.
9KCIICPUMCHT C ITIOMOLIBIO
POAHOIO SA3bIKA M A3bIKA XUMUU

HaoOmronath Hu OIHUCHIBATH XUMHUYECKUU

31

[ToBTOpeHMEe U 06001IIEHUE TEMBI
«XUMUYECKHEPEAKIITNI,
MOJTrOTOBKA K KOHTPOJIBHOM padoTe

OO6o06mate 3HaHUS O KJIACCH(PHUKAIMK M 3aKOHOMEPHOCTSX MPOTEKaHUS
XMMHAYECKUX  PEAKUWd B  OPraHMYECKOM M  HEOPraHMYECKOMXHWMHH.
VYcraHaBiIuBaTh ~— BHYTPUIIPEAMETHBIE  CBSI3M  MEXAY  OpPraHUYECKOWH
HEOpPraHMYeCKOil XMMuel B CBETe00111ero, 0COOEHHOT0 U €IMHUYHOTO

32

KonTponbnas paborta Ne 3 o reme

[TpoBomuth  peduiekcHio  COOCTBEHHBIX  JIOCTMDKCHHMH B TO3HAHUU




((XI/IMI/ILICCKI/IepeaKHI/II/I»

KJaccu(UKaMd ¥ 3aKOHOMEPHOCTEHUIIPOTEKaHHUsS XUMHUYECKUX PpeakUuilB
OpraHUYeCKON U HEOPraHUYECKON

XUMHU. AHQJIN3UPOBATh PE3yJbTaThl KOHTPOJIBbHOM pPabOThl M BBICTPAUBATh
IIYTHU JTOCTUKEHUS KEIAEMOTOypOBHS YCIEIIHOCTH

33

IToBTOpEHME

34

Peseps




