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IInanupyembie pe3yabTaTbl 0CBOCHHMS Kypca XUMHHU

OO0yueHne XMMHUH B CPETHEH 1TKOJIe HAa 0a30BOM YPOBHE IO JAHHOMY KYpPCY CIIOCOOCTBYET
JOCTHKEHUIO O0YYAIOLTMMHUCS CIEAYIONINX JUYHOCTHBIX Pe3ybTaTOB:

1) dyBCcTBa ropJoCTH 3a POCCHMCKYI0 XMMHYECKYIO HAyKy M OCO3HAaHUE POCCHUUCKON
IpaXXIaHCKOW UICHTHYHOCTH — 8 YEeHHOCMHO-0PUEHMAYUOHHOU cepe;

2) oco3HaBaThb HEOOXOAMMOCTb CBOEH IO3HABATENbHON NEATEIbHOCTH M YMEHUE
YIIPaBJIATH €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPA30BaHUIO HA MPOTSDKEHUH BCEH HKHU3HU;
MOHMMAaHKE BaYKHOCTH HETIPEPHIBHOTO 00pa3oBaHus Kak (hakTopy yCHemHoi npodeccuoHaibHOn
u 0O0IIeCTBEHHOM NESTENIbHOCTH; —8 nozuaeamenbHou (KOTHUTUBHOM,
WHTEJUICKTYyaJIbHON ) chepe;

3) rOTOBHOCTh K OCO3HAaHHOMY BBIOOPY AajibHEMIIEH 00pa30BaTEIbHON TPACKTOPUU WIIU
chepsnl mpodecCHoHATBHON NeITEIBHOCTH — 8 mpy0o0sol cghepe;,

4) HenpusATHE BPEAHBIX MPUBBIYEK (KYpEHUs, YIOTPEOICHHUS aJIKOTOJIA U HAPKOTHKOB) Ha
OCHOBE 3HAaHUH O TOKCHUYECKOM U HApKOTUYECKOM JEWCTBUM BEUIECTB — 8 cepe
300posbechepedicenus u 6e30naAcH020 00paA3a HCUZHU,

MertanpeaMeTHbIMH pe3yJbTAaTaAMU OCBOCHUS BBITYCKHUKAMH CPEIHEH HIKOJBI Kypca
XUMHU SBISIFOTCA:

1) ucnonvzosanue OCHOBHBIX METOJIOB IO3HAHUSI (ONpPEICICHUE UCTOYHUKOB yIeOHOM |
Hay4yHOW MH(pOpPMalKH, MOTYYeHHE ITONH HMHpopMaIK, e€ aHaIu3, U YMO3AKIIOUYEHHUS Ha ero
OCHOBE, W3TOTOBJICHHE W TMpe3eHTauuss HH(GOPMAIMOHHOTO MPOJYKTa; IPOBEICHHE
9KCIIEPUMEHTA, B TOM YHCJIE U B MPOIECCE UCCIENOBATENBCKON NeATEeIbHOCTH, MOACTUPOBAHNE
U3y4aeMbIX OOBEKTOB, HAONIOJEHHE 32 HUMH, UX H3MepeHHe, (uKcamus pe3ylbTaToB) W
UX npumeHenue sl TIOHUMaHUs PA3TUYHBIX CTOPOH OKPYXKAIOIIeH NeHCTBUTEIBHOCTH;

2) 61a0eHue OCHOBHBIMU HHTEIUICKTYAJIbHBIMH OIICPALIUSMHE (aHAJM3 U CHHTE3, CPAaBHCHUE
U cucremMaTu3anus, 0000IIeHHe U KOHKpeTH3aluus, KiaccuuKaius W TOUCK AaHaJlOroB,
BBISIBIICHHE TPUYMHHO-CICACTBEHHBIX CBsI3€i, (OpMyTupoBKa THIIOTE3, HMX NpPOBEpKa U
dbopMynupoBKa BHIBOAOB);

3) nosnanue 0OBHEKTOB OKPYKAIOLIETO MUPA B IUIAHE BOCXOXKICHHUS OT aOCTPAKTHOTO K
KOHKPETHOMY (OT 00111ero yepe3 4acTHOE K €AMHUYHOMY);

4) ymeHue BBIIBUTATh UJICH U HAXOJUTH CPEICTBA, HCOOXOJMMBIC JIJIsl UX JOCTHIKCHHUS,

5) ymenue hopMynupoBaTh IEIM W ONPENENSATh 3aJadd B CBOCH IO3HABATEIHHOM
JeSITeIbHOCTH, OIPEJENIATh CPEJICTBA AJIsl JOCTHXKEHUSI LIeTIel U pellieHus 3ajay;

6) ucnonvzoeanue pa3HOOOPA3HBIX ~ HUCTOYHHUKOB  JUIA  TIONYYEHHS  HEOOXOJMMOMN
XUMHYECKON WH(POPMAIINHU, YCTAaHOBJICHUE COOTBETCTBUS COJIEPKAHUS M (POPMBI TIPEIACTABICHUS
UH(POPMALIMOHHOTO MPOJYKTa ayAUTOPHUH;

7) ymeHue TPOJYKTUBHO OOIIAThCS W B3aMMOJICHCTBOBATH B IPOIECCE COBMECTHOM
JeSITebHOCTH, YIUTHIBATh MO3UIIUU APYTUX YUACTHUKOB JESATEIbHOCTH, 3PPEKTUBHO pa3pelarhb
KOH(JIMKTHI;

8) comosnocms Kk KOMMYHUKau  (MPEACTABIATh  Pe3yibTaThl  COOCTBEHHOMN
MIO3HABATENILHOW  JESTETPHOCTH, CIBIIATh ©  CIyIIaTh OIMOHEHTOB, KOPPEKTHPOBATH
COOCTBEHHYIO MO3HIINIO);

9) ymeHue UCTIONB30BaTh ~ CPEACTBA  WH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
texHojoruii (nanee — MKT) B perieHr KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3aady ¢ CcOOMIOJieHHeM TpeOOBaHWUW OSPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepeKkeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€3011aCHOCTH;

10) 61a0enue SI36IKOBBIMU CPEIICTBAMH, B TOM YHCIIC U SI3BIKOM XUMHUH — YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3pEHHs, UCTIOIb30BATh a/IeKBATHBIE S3bIKOBbIE CPEJICTBA,
B TOM YHCJIC U CHUMBOJIbHBIE (XUMUUYECKHE 3HAKH, POPMYJIIBI M YPAaBHECHHUS ).

IIpeaMeTHbIMH pe3yJbTaTaMM U3YYCHHs XUMHM Ha 0a30BOM YpPOBHE Ha CTYIEHH
cpenHero odmiero 06pa3oBaHus SBISIOTCS CIEIYIONINE PE3YIbTaThI.

I. B no3naBaresibHOM cepe:



1) snanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB W BaKHCUIIHMX TCOPH Kypca
OpTraHWYECKOHN U O0IIeH XUMUH;

2) yMeHue HaOIIIOAATh, ONUCHIBATh, (PUKCUPOBATH PE3yJIbTaThl M JIENaTh BBIBOJBI Ha
OCHOBE JIEMOHCTPALIMOHHBIX U CAMOCTOSATEIHHO MPOBEIEHHBIX SKCIIEPUMEHTOB, UCIONB3YS IS
ATOTO POAHON (PYCCKUM MIIM MHOW) SI3BIK U SI3bIK XUMUU;

3) ymenue  knaccugpuyuposames XAMUYECKUE  DJICMEHTBI,  MPOCThIC  BEINECTBA,
HEOPraHUYECKUE U OPTaHUYECKUE COEAUHEHNS, XMMUUECKUE TIPOLIECCHI;

4) ymenue xapaxmepuzoeanms OOIUE CBOWCTBA, MOJYYCHHUE W MPUMEHCHUE HU3YUCHHBIX
KJIACChl HEOPTraHMYECKUX M OPTAaHMYECKUX BEIIECTB U UX BAKHEUIIUX MPEICTABUTEICH;

5) ymenue onucviéams KOHKPETHbIE XUMHYECKUE PEAKIMU, YCIOBHUS UX MPOBEICHUS U
YIPaBJICHUS XUMUYECKUMU MTPOLIECCAMH;

6) ymenue nposooums camocmosmenvHulll XUMUYECKUll IKCnepumMenm U HaOIlio1aTh
JIEMOHCTPAIIMOHHBIA YKCIIEPUMEHT, (PUKCUPOBATH PE3YJIbTATHI U JIeTaTh BHIBOJABI H 3aKITFOUCHUS
0 pe3yJibTaTam;

7) yMeHue npocHO3UpO6ams CBOMCTBA HEU3YYCHHBIX BELICCTB [0 AHAJIOTHUH  CO
CBOICTBaMH U3yYEHHBIX HA OCHOBE 3HAHUS XMMHUECKUX 3aKOHOMEPHOCTEH;

8) ymenue onpedensmes MCTOYHUKA XUMHYECKON MH(POpMAIIMK, OTy4aTh €€, IPOBOIUTH
aHaJINU3, U3TOTABINUBATh WH(OPMALIMOHHBINA MPOAYKT U MPEJCTABIATD €r0;

9) ymems nonvzosamuvcs 0053aTENBHBIMU CIIPABOYHBIME MaTepuasiamu: [lepuoauyeckoit
cuctemMoi xumuueckux oanementoB JI. . MenneneeBa, Tabnuiueld pacTBOPUMOCTH,
AIIEKTPOXUMHUYECKUM PSAIOM HaNpsKEHUI METaIoB, PSIOM 3JEKTPOOTPULATENIbBHOCTH — JJIs
XapaKTePUCTUKU CTPOCHHUSI, COCTaBa U CBOMCTB aTOMOB XUMHUYECKHX AyieMeHToB [—IV nepruomos
¥ 00pa30BaHHBIX UMHU TIPOCTHIX M CJIOKHBIX BEIICCTB;

10) ymenue ycmanasnusams 3aBUCUMOCTb  CBOMCTB M TNPUMEHEHHS BaKHEUIIHX
OpPraHWYECKUX COCIMHEHUH OT MX XMMHYECKOTO CTPOCHHS, B TOM YHCIIE U OOYCIOBJICHHBIX
XapaKTepOM 3TOTO CTpOeHUS (TPeeIbHBIM I HETIPEIeIbHBIM) U HalH4rueM ()YHKIIMOHAIbHBIX
FpyNIL;

11) ymenue mooeruposams MOJICKYIIbl HEOPraHUIECKUX U OPTraHUYECKHX BEIIECTB;

12) nonumanue XMMUYECKOW KapTUHBI MHpa KaK HEOThEMIIEMOH YacTH IEeJIOCTHOM
HAyYHOU KapTUHBI MUDA.

Il. B neHHOCTHO-OpHEeHTAlMOHHOH cdepe — (dopMUpoBaHHE COOCTBEHHON MO3ULIMU
IpU OLIEHKE MOCIEACTBUN JJIsi OKPYKAIOIMIEH Cpenbl JEATeIbHOCTH YEJIOBEKa, CBSI3aHHOM C
MIPOU3BOJICTBOM U MEPEPAOOTKON XUMHUUYECKHUX MTPOTYKTOB;

I11. B TpynoBoii cpepe — mpoBeeHNE XMMHUUECKOTO SKCIIEPUMEHTA; pa3BUTHE HABBHIKOB
y4eOHOM, TNPOEKTHO-UCCIEAOBATEIbCKOM M TBOPYECKOW JE€ATEIbHOCTH IPU BBINOJIHEHUU
WHAUBUIYAILHOTO MPOEKTA MO XUMHH;

IV. B cdepe 310poBoro odpasa :ku3Hu — COOIOICHUE MTPABUIT 0€30MTaCHOT0 OOpAIICHHS
C BElIecTBaMH, MaTepHaiaMi; OKa3aHHE MEPBOW MOMOIIH MPU OTPABICHHIX, 0KOTaX U TpaBMax,
MOJIyUYEHHBIX B pe3yJIbTaTe HapyIIEHUsI PAaBUJI TEXHUKH 0€3011aCHOCTH ITPH paboTe ¢ BEIIeCTBAMU
U 1JaOOpaTOPHBIM 000PYI0BAaHHEM.

Ilnanupyemoie pesynomamot 00yuenusn

BbinyckHuK Ha 6230BOM YPOBHE HAYUYMTCSI:

— NOHUMAamsb XUMUUYECKYI0 KapTUHY MHpa KakK COCTaBHYIO 4YacTh IEJIOCTHOW Hay4yHOM
KapTUHBI MUDA;

— packpeléams poib XUMUU U XUMUYECKOTO IIPOU3BOJICTBA KaK POU3BOIUTENLHOM CHITbI
COBPEMEHHOT'0 00IIeCTBa;

— ¢opmynuposame 3HaUEHUE XUMUU U €€ JOCTHKEHUH B IOBCEJIHEBHON JKU3HU
YeJI0BEKa;

— YCMAaHa8Iueams B3aUMOCBSI3U MEXy XUMUEH U IPYTUMU €CTECTBEHHBIMU HayKaMH;

— ¢hopmynupoeams OCHOBHBIE  TIOJIOKEHHMSI ~ TEOPUM  XUMHUYECKOTO  CTPOCHHS
opranuyeckux coeauHeHud A. M. byrnepoBa W WUIIOCTpUpOBaTH WX MpPUMEpPaMU U3
OpPTaHMYECKON ¥ HEOPTaHNYECKON XUMUU;



— apeyMeHmupoeams YHUBEPCAIbHBIA XapaKTep XUMHUYECKHUX IIOHATHM, 3aKOHOB H
TEOPHUU JIJIs1 OPraHMYECKON U HEOPTaHUYECKON XUMUU;

— ¢opmynuposamy [lepunognuecknii 3axkon [I. WM. MenneneeBa W 3aKOHOMEPHOCTH
M3MEHEHUHN B CTPOCHUU U CBOMCTBAX XMMHUYECKHUX AJIEMEHTOB M 00Pa30BaHHBIX MU BEIIECTB Ha
ocHoBe [leproandeckoii cucTeMbl Kak rpaduueckoro oroopaxenus Ileproanueckoro 3akoHa;

— Xapakmepuzoeams S- W P-DIEMEHTHI, a TaKKe JXKelle30 MO0 UX IMOJIOKEHUIO B
Ilepnonnueckoi cucreme /1. 1. Menneneena;

— Knaccuguyuposams XUAMUYECKHE CBSI3U U KPHUCTAJUIMYECKUE PEIIETKH, OOBICHSITH
MEXaHU3MBl HUX OOpa30BaHUs U 0OKA3bI6AMb €IUHYI0 TPUPOJY XHUMHYECKUX  CBs3EH
(KOBaJICHTHOM, MOHHOM, METAJLTHYECKOM, BOJIOPOTHOM);

— 00bACHAMb IPUYMHBL  MHOT000pa3usi BEUIECTB, HCIIONB3Ysl SBICHHUS H30MEpHUH,
TOMOJIOTHH, aJNIOTPOTIHH;

— Kaaccupuyupoeams XUMUYECKHE PEaKIIMU B HEOPTaHUYECKOH M OPraHN4eCKON XUMHUU
[0 Pa3IUYHBIM OCHOBAHUSM U yCmanasiueams CIelMPUKy THUIIOB PeakiHil oT oluiero uepes
0COOEHHOE K EAMHUYHOMY;

— Xapakmepu3o6amy TUAPOIIN3 KaK CHEHU(PUYHBII OOMEHHBIN MpOIecC U PaCKpPbIBAThH
€ro poJjib B )KUBOM U HEKUBOU MPHUPOIE;

— Xapakmepuzo6amy 3NEKTPOIHU3 KaK crielu(UIHBINA OKUCTUTEILHOBOCCTAHOBUTENbHBIH
IIPOLIECC U Onpeoensamsb €ro NPaKTUIeCKOe 3HAUYCHHUE;

— Xapakmepuzoeams KOPPO3UID METAUIOB KaK  OKHCIUTEIIbHOBOCCTAHOBUTEIIbHBIM
MIPOILIECC U npedrazans CrocoObI 3alUTHI OT HEE;

— Knaccuguyuposams HEOPraHMUECKUE U OPraHUYECKUE BEIIECTBA;

— Xapakmepuzoeamp 00IIME  XMMHUYECKHE  CBOMCTBAa  BaXKHEHIIMX  KJIACCOB
HEOPraHMYECKUX W OPraHUYEeCKHX COCAMHEHHMH B IUIaHE OT OOIIero uepe3 OCOOEHHOCTh K
€AMHUYHOMY;

— UCNONIL308aMb 3HAKOBYIO CHCTEMY XHMMHUYECKOTO $I3bIKa AJIi OTOOpaKeHHs COCTaBa
(xummueckue popMyssl) U CBOMCTB (XUMUYECKHE YPaBHEHUS ) BEIIECTB;

— UCNONIL308amb TIPAaBUIIA U HOPMBI MEXIIYHAPOJHON HOMEHKJIATYPHI ISl Ha3BaHHA
BEIIECTB 10 popMysaM U, HA0OOPOT, JJISI COCTABICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (hopMy
COEIMHEHUH 10 UX HA3BAHUSM;

— 3Hamb TPUBHAJIbHbIE HA3BAaHUS BaXKHEUIINX B OBITOBOM OTHOLIEHHHM HEOPTaHUYECKUX
Y OPraHUYECKUX BEILECTB;

— Xapakmepu306ams CBOWCTBA, MOJTYYEHHE U IPUMEHEHNE BaKHENIINX MpeACTaBUTENEH
KJIACCOB OPTaHUYECKUX COEMHEHHH (AIKaHOB, aJIKEHOB, AJIKWHOB, AJIKa/IUEHOB, apOMAaTUYECKUX
YIJI€BOIOPOAOB, CIHUPTOB, (PEHOJOB, AIBJETHJIOB, MpPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CII0KHBIX 3()UPOB U KUPOB, YTIEBOJOB, aMUHOB, aMUHOKHCIIOT);

— YCMAaHaeIueams 3aBUCUMOCTh YKOHOMHUKH CTpaHbl OT JOOBIUM, TPAHCHOPTUPOBKHU U
nepepadoTKU YIriIeBOIOPOIHOTO ChIPhs (HEPTH U MPUPOIHOTO rasa);

— JKCIIEPUMEHTAIIBHO 100MEepI1#cOams COCTaB U CBOMCTBA BaXKHEHUIIINX MPEICTaBUTENEH
U3yYEHHBIX KJIACCOB HEOPIaHNYECKUX M OPraHMUECKUX BELIECTB C COOIIOIEHUEM MPABUII TEXHUKU
0e30MmacHOCTH JUIsl pabOThl ¢ XMMUYECKUMH BELIECTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM;

— Xapakmepu306amsv CKOPOCTb XUMHUECKON peakluu U €€ 3aBUCHUMOCTb OT pa3jIN4HbIX
(bakTopoB;

— Xapakmepuzo6ams XUMUYECKOE PAaBHOBECUE M €r0 CMEIIEHHE B 3aBUCHUMOCTH OT
pa3INyYHbIX (HaKTOPOB;

— npou3eooums pacy€Tbl MO XHUMHUYECKUM (QOpMyllaM M YypaBHEHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILIEHUH MEXKy YUaCTHUKAMU XMMHUYECKUX PEaKIInii;

— cobnodamp NpaBUiIa SKOJIOTMYECKOH Oe30MacHOCTH BO B3aUMOOTHOIICHUSX C
OKpY)KaIOIIeH cpemoil mpu oOpamieHud ¢ XUMHUYECKUMH BEIIECTBAMH, MaTepualaMu |
IIPOLIECCAMH.

BbinyckHuKk Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHUThCSH:



— UCNOb308aMb METOJIBl HAYYHOTO TO3HAHHS MPH BBIMOJIHEHUH MPOEKTOB U y4eOHO-
MCCIIEN0BATENbCKUX 337]a4 XUMUYECKOW TEMAaTHKH;

— NPO2HO3UPOBaAMb CTPOCHHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BEILECTB HA OCHOBE aHAJIOTUU;

— NPOCHO3UPOBAMb TEUEHUE XUMHUYECKUX IMPOIECCOB B 3aBUCUMOCTU OT YCJIOBUHM HX
MPOTEKaHUS U IpeyIaraTb CriocoObl YIpaBIeHHUs 3TUMHU MPOLECCaMU;

— YCMaHaenueams B3auMOCBSI3U XMMHUH C IIpeIMETaMU TYMaHUTApHOTO LIUKJIA (SI3bIKOM,
JUTEPATYPOU, MUPOBOH XYI0KECTBEHHOM KYJIbTYPOH);

— packpuvléams poilb XUMHUUECKUX 3HAHUH B OyaylIell MpakTHYeCKOH NesITeIbHOCTH;

— packpelgams poib XUMUYECKHUX 3HaHMM B (OPMHUPOBAHUM HHAMBHUIYaIbHOM
00pa30BaTeIbHOI TPAEKTOPUH;

— Npo2HO3UPOBams ClIOCOOHOCTh HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB MPOSIBIISThH
OKHCITUTEIbHBIE U/UIIA BOCCTAHOBUTEIBHBIC CBOMCTBA C YUETOM CTENIEHEH OKHCIICHHUS 3JIEMEHTOB,
00pa3ymoImux ux;

— apeymMeHmupoeams €AMHCTBO MHpA BEILECTB YCTAHOBJIECHHUEM TI'€HETUYECKOW CBS3U
MEXy HEOPTraHUYECKMMU U OPraHUYECKUMH BEILIECTBAMM;

— 61a0emb XMMHUECKUM SI3bIKOM /17151 00OTallleHHsl CJIOBAPHOTO 3araca U pa3BUTHS pedl;

— Xapakmepu306ams CTAaHOBJICHUE  HAy4YHOM TEOpUM HAa  IPUMEPE  OTKPBITUSA
[Teproanueckoro 3akoHa ¥ TEOPUH XMMHUECKOIO CTPOEHHSI OPraHNYECKUX BELIECTB;

— KPUTHUYECKH OMHOCUMbCA K TICEBJIOHAYYHON XUMUYEeCKO MHPOpMaIuy, MOJIydaeMoi
U3 pa3HbIX UICTOYHUKOB;

— noHumams TII00aNbHbIe MPOOIEMBI, CTOSIINE MEPE]l YeTOBEYECTBOM (IKOJIOTUYECKUE,
HHEPreTUUECKUE, CHIPbEBBIE), U npediazams MYTH UX PEIICHUs, B TOM 4YHUCIE U C HNOMOUIbIO
XUMUH.



Conep:xkanue y4eOHOIo npeamera

Tema 1. Cmpoenue amoma u nepuoouueckuit 3axon /I.U. Menoeneesa

Snpo: MPOTOHBI U HEUTPOHBI U30TOMBI. DJIEKTPOHBI. DIEKTPOHHAs 000JI0YKa. DHEPreTUYECKHMA
ypOBEHb. ATOMHBIE OPOUTAIIH. S-, P- 371eMEeHTbl. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0UEK
ATOMOB IIEPEXOJIHBIX JJIEMEHTOB.

[Tepmonnueckass cucrema xumudeckux 2dieMeHToB JI.M.MennmeneeBa — rpaduueckoe
oToOpakeHHe MEePUOANYECKOTo 3aKoHa. DU3MUYECKUI CMBICT MOPSAIKOBOIO HOMEpa 3JIEMEHTa,
HOMEpa Mepuoja U HoMmepa rpymmnbl. BaneHTHble 3ekTpoHbl. [IpUunHBI M3MEHEHUs CBOMCTB
AJIEMEHTOB B MIEPUOJIaX U rpymnax (TJIaBHBIX NOATPyNIax). 3HaAYCHUE MEPUOIUIECKOTO 3aKOHaA.
JMemoncTpanus. Paznuyasie GopMbl MEPUOIUIECKON CUCTEMbI XUMHUYECKHX demeHToB 1. U .
Menneneesa.

JlabGopaTopHble ONBITHI.

1. KoncrpynpoBaHue nepuogu4eckoi TabauIbl 3IEMEHTOB C UCIIOJIb30BAHUEM KApTOUEK.

B pe3yJsibTaTe n3yuyeHusi TeMbl Y4€HHK /10JI5KEH:

Ymemw onpeniensitb:  BaJEHTHOCTh U CTENEHb  OKMUCIEHUS  XUMHUYECKHUX  3JIEMEHTOB
XapaKTepU30BaTh: IEMEHTHI MallbIX MEPHOJOB MO UX MoJjokeHuto B Ilepuonnueckoil cucreme
.. Menneneena

3name BaKHEWIINE XUMHUYECKUE TOHATHSA: BEIIECTBO, XUMUYECKHUM AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHAs aTOMHAsI K1 MOJIEKYJIIpHAst MACCHI, YTIEPOAHBIN CKETET, PYHKIIMOHATbHAS TPYIIIIA,
M30MEpPHUsI, TOMOJIOTHS; OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHHWE MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, MePUOANYECKUN 3aKOH;

Tema 2. Cmpoenue seujecmea

Honnas xumuuecxas céa3p. Katnonsl 1 aHMOHBL. IOHHBIE KpUCTaUTMUecKue perieTku. CBoicTBa
BELIECTB C ITUM TUIIOM KPUCTAJUINYECKUX PEIIETOK.

Kosanenmunasa xumuueckas cea3v. DnekTpooTpuuatenbHocTh. [lonsgpHas u  HemonspHas
KOBaJIeHTHbIE CBsI3U. OOMEHHBI M JOHOPHO-AaKLUENTOPHBIM MEXaHU3Mbl 00pa30BaHUS CBS3U.
MonekynspHble ¥ aTOMHbIE KpHCTaJUTMuecKue perieTkd. CBoOWCTBa BEIIECTB C STUMHU TUIIAMHU
KPUCTAIIMYECKUX peleToK. CTEeNneHb OKUCIIEHNS U BAJIEGHTHOCTh XUMUYECKHUX JJIEMEHTOB.
Memannuyeckas xumuyeckas césazp. OCOOEHHOCTH CTPOEHUSI aTOMOB METaJIOB. MeTammndeckas
XUMHUYECKasl CBA3b M METaJUIMYecKas KpucTajmmueckas pemierka. CBOMCTBa BELIECTB C
METaJUIMYECKOU CBSA3BIO.

Booopoonas xumuueckas césa3b. MexmonekynspHas U BHyTPUMOJIEKYJIIpHas BOJOPOIHAS CBA3b.
3HaueHue BOJOPOIHON CBSI3U I OpTraHU3aIUU CTPYKTYP OMOTIOIMMEPOB.

Ilonumepwr. IlnacTMaccehbl: TEPMOIUIACTBl M PEAKTOILIACTBI, UX NMPEACTaBUTEIN M NPUMEHEHHE.
Bonokna: mpuponaHbie (pacTUTENbHbIE W JKMBOTHBIE) M XHMHUYECKHE (MCKYCCTBEHHBIE U
CHHTETUYECKHE), UX MPEJCTABUTEIN U IPUMEHEHHE.

T'aszoobpasnoe cocmosnue geuwgecmea. Tpu arperaTHbIX COCTOSTHUS BOJIbI. OCOOEHHOCTH CTPOSHUS
ra3oB. MossipHbIif 00beM Ia3000pa3HbBIX BELIECTB.

[Tpumepsl Ta3000pa3HBIX TPUPOIHBIX CMECEN: BO3AYX, IPUPOIHBIH ra3. 3arps3sHeHrne atMochepsl
(KUCJIOTHBIE AOX AU, TAPHUKOBBIN 3P PeKT) 1 60prda ¢ HUM.

[TpencraBuTenu ra3000pa3HBIX BELIECTB: BOJOPO, KUCIOPOI, YIIIEKUCIBIN Ta3, aMMHUaK, dTHJICH.
Wx nonydenue, coOupaHue U pacro3HaBaHUeE.

Kuokoe cocmosinue eewecmea. Bona. IlorpebneHue BoAasl B OBITY W Ha TMPOHU3BOJCTBE.
KecTkocTh BOJIBI U CIOCOOBI €€ YCTpaHEHUSI.

MuHepanbHbIe BOABI, X UCTIOIH30BAHUE B CTOJIOBBIX U JICUECOHBIX IETISIX.

JKunkue KpucTamibl M KX IPUMEHEHHUE.

Teepooe cocmosnue ewjecmea. AMop(HBIE TBEpIbIE BEIIECTBA B IPUPOJIE U B KU3HHU UEIOBEKa,
UX 3HaueHue 1 npumMeHeHue. Kpucraminueckoe cCTpoeHHe BELIECTBa.
Hucnepchuvle cucmemut. IlonsiTue o nucnepcHbIx cuctemax. /ucnepcnas $asa u qucrnepcuoHHas
cpena. Kiaccuukanuss TUCHEPCHBIX CUCTEM B 3aBHUCHUMOCTH OT arperaTHOro COCTOSHUS
JMCTIEPCHOM CpeJibl U TUCTIEPCHOHHOMN (ha3bl.

['pyOonucniepcHbIe CUCTEMBI: 3MYJIbCUHU, CYCIIEH3UH, a3PO30JIH.



ToHKOAMCTIEPCHBIE CUCTEMBI: TN U 30JIH.

Cocmas sewgecmsea u cmeceu. BenectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

[TonsTue «1oyis» M €e Pa3HOBUAHOCTH: MaccoBas ([I0Ji1 AJIIEMEHTOB B COCAMHEHHH, OIS
KOMITOHEHTA B CMECH - JIOJISI IPUMECEH, JT0JISI PACTBOPSHHOTO BEIIECTBA B PACTBOPE) 1 0ObEMHASI.
o BBIX0/1a IPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOKHOTO.

JeMoHcTpanuu. Mojiens KpUCTaUNIMYSCKON pemeTKy xaopuaa HaTpus. OOpa3iibl MUHEPAJIOB ¢
MOHHOM KpUCTAJUIMYECKOW PEIIETKOM: KanblUTa, rayiuta. MoJenu KpUCTAINIMYECKUX PELIETOK
«cyxoro npaa» (wim foaa), anmMasa, rpadura (nau kBapua). Mogens monexynsl JJHK. O6pasis
wiactMacc  (penonodopmanpaeruaapie, — NOIUYpPETaH,  MOJMATHIEH,  HOJUIPOIMIIEH,
MOJIMBUHUJIXJIOPU) U u3aenus u3 Hux. OOpasibl BOJIOKOH

(mepceTh, MIETK, aleTaTHOE BOJIOKHO, KallpOH, JIaBCaH, HEINIOH) U u3nenus u3 Hux. OOpasisl
HEOPraHWYECKUX TMOJIMMEPOB (cepa IuIacTUYecKasi, KBapll, OKCHUJl ATIOMHHHS, MNPUPOJHbBIC
AIMIOMOCUJINKAThI). Mojenb MoOJsipHOTO oObema ra3oB. Tpu arperatHbIX COCTOSIHHS BOJIBI.
OO0pa3ipl HAKUMH B YallHUKE U TPyOax IEHTPAIBHOTO OTOIUICHUS. JKeCTKOCTh BOABI U CIIOCOOBI
ee ycrpanenud. [Ipubopsl Ha x)uakux kpuctamiax. O0pasibl pa3IMyHBIX AUCIEPCHBIX CUCTEM:
IMYJIBCHUH, CYCTICH3UH, a9po30Jieii, reneit u 3omeit. Koarynsmus. Cunepesuc. Dddext Tunmans.
JlaGopaTopHbIe ONBITHI.

2. OnpeneneHue TUNA KPUCTALUTMYECKON PEIIETKH BEIIECTBA U OMKMCAHUE €TO CBOMCTB.

3. O3HaKOMJIEHUE C KOJUIEKIIMEN MOJMMEPOB: IJIACTMACC U BOJIOKOH, U U3/IEIHS U3 HUX.

4. VcnipiTanne BOJIbI HA )KECTKOCTDh. Y CTpaHEHHUE KECTKOCTH BOJIBI.

5. O3HaKOMJIEHUE C MUHEPAJIbHBIMUA BOJAMU.

6. O3HaKOMJIEHHE C AUCIIEPCHBIMU CUCTEMAMHU

IIpakTuyeckas padora Ne 1. [lonyyenue, coOupanue U pacro3HaBaHUe T'a30B.

B pe3yabTare usyueHusi TeMbl YHeHUK J0JKEH:

Ymems onpenenats TUI XMMHUYECKOW CBSI3U B COCAMHEHUSX, 3aps]l MOHA, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPaX HEOPTraHUYECKUX COCIIMHEHUM, OKUCIUTEIh U BOCCTAHOBUTEIIb

OOBSCHATH: 3aBUCMOCTh CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHS; MPUPOAY XUMHUYECKON
CBsI3U (MOHHOM, KOBAJICHTHOM, METAJNTMYECKOM ),

BBIUHCIISTH: MACCOBYIO JIONO0 XMMUYECKOTO JIEMEHTA 10 JOpMYJIe COETUHEHUS; MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE; KOJUYECTBO BEIECTBA, O0BEM WM MAacCy MO KOJIMYECTBY BEIIECTBA,
00BeMyY WJIM Macce peareHTOB, WK MPOIYKTOB PeaKluu

3nHamob BaXKHENIINE XUMHYECKUE TOHSATUS WOH, AJUIOTPOIUS, W30TOIbI, XMUMHYECKasi CBS3b,
ANEKTPOOTPHULATENIBHOCTD, BAIEHTHOCTb, CTENIEHb OKUCIIEHHUSI, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN
00BbEM, BeIeCTBA MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPHI, SJIEKTPOJIUT U
HEAJIEKTPOJIUT, FIEKTPOJIUTUYECKAS JUCCOLUALINS, OKUCIUTENb U BOCCTAHOBUTEb, OKUCIIEHUE U
BOCCTAHOBJICHHE,

Tema 3. Xumuueckue peakyuu

Peaxyuu, uoywue 6e3 usmenenus cocmasa eewecms. AJUIOTPONUS U AJUIOTPOIHbBIE
BUOU3MEeHeHHs. [IpUYnHbBI aoTponuu Ha mpuMepe MoaudUKalMid KUCIOpoAa, yriaepoia u
docdopa. O30H, ero Guosnorudeckas poib. MizoMepsl u nsomepus.

Peaxyuu, uoywue c uzmenenuem cocmasa eeujecms. Peakuum COeIUHEHHsS], Pa3IO0KECHHUS,
3aMeleHusT M OoOMeHa B HEOpraHMYecKOM M OpraHMYecKod XuMuu. Peakiuu 5K30- H
sHAOTEpMUYECKHE. TernoBoil (KT XUMHUUECKON peakiuu U TEPMOXUMHUYECKHE YpaBHEHUS.
Peakuuu ropeHusi, Kak YaCTHBIN CiIydal SK30TE€PMUUECKHUX PEAKIUM.

Ckopocmb  xumuueckou peaxyuu. CKOPOCTb XUMHUYECKOW peakUuu. 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON PEaKIuy OT MPUPO/Ibl PEarupyroIINX BEIIeCTB, KOHIICHTPAIIMH, TEMITEPaTypPHI,
IJIOIIA M MTOBEPXHOCTU CONMPHUKOCHOBEHUSI M KaTalu3aTopa. Peakiuu roMo- U reTeporeHHbIE.
[TonsitTie o karamm3e W Karanuzatopax. DepMeHTH Kak OWOJOTHYECKHE KaTalu3aTophl,
0COOCHHOCTH MX ()YHKITUOHUPOBAHMSI.

Obpamumocms  xumuueckux peaxyut. Heobpatumpie ¥ oOpaTUMble XHMHYECKHE PEaKIUH.
CocTosiHMEe XWMHUYECKOTO pPaBHOBECUS JJIsi OOpaTUMBIX XUMHUYECKHX peakuuidl. CrocoObl



CMEIICHUS XUMHUYECKOTO PaBHOBECHUS Ha MpHMepe CHHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX
Hay4HbIX PUHIMIAX TPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHUAKa WA CEPHOU KUCIOTHI.
Ponv 600b1 6 xumuueckoii peakyuu. ICTHHHBIE pacTBOpPbl. PacTBOPUMOCTh M KJIACCH(HUKAIHSA
BEILECTB 10 3TOMY IIPU3HAKY: PACTBOPUMbIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
ONEKTPOIUTHl U HEIEKTPOIUTHL. DJIEKTpOIUTHYECKass aAuccouuanus. KucioTel, ocHOBaHUS U
COJIA C TOYKH 3PEHUS TEOPUH IEKTPOIUTUUECKON JUCCOLMAIIH.
XUMHYECKHE CBOMCTBA BOJbI: B3aUMOJIEHCTBUE C METalLIaMU, OCHOBHBIMU M KHCJIOTHBIMU
OKCHJAMHM, pa3lio)KeHHe U oOpa3oBaHHME KPHUCTAUIOTMIpAaToB. Peaknuu ruapatauuu B
OPraHU4YEeCKON XUMHH.
Tuoponus opeanuueckux u Heopeanuueckux coeourernuil. Heooparumsiii ruaponu3. O0paTuMpiit
TUAPOIIN3 COJIEH.
I'mpponus OpraHuyecKMX COECIMHEHWW M €ro IpaKkTUYeCKOe 3HA4YeHUE JUIsl IOJy4eHUs
TUAPOJIM3HOIO CIHUpTa W MbUIa. buosornueckas posib TUAPOAM3a B IUIACTUYECKOM U
SHEPreTU4ecKoM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.
Oxucaumenvro-eoccmanosumenvuvie peakyuy. CTeneHb okuciaeHus. OnpeneneHue CTENeHU
okucieHus 1o ¢opmyne coenuHeHus. Ilonstue 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIIEHNE U BOCCTAaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.
Onekmponu3z. DNEKTPOIN3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MpoOLECC. DIJIEKTPOIU3
pacIuIaBoOB U pacTBOPOB Ha IpUMepe Xjopuaa HaTpus. [IpakTuueckoe npruMeHeHue 3JIEKTPOIU3a.
DIIEKTPOIUTHYECKOE MOTYyYEHUE aTFOMUHMUS.
HMemounctpanuun. [Ipespamenue kpacHoro docdopa B Oenbiii. O30HaTOp. Moenn MoOJeKyll H-
OyraHa u wn300yTaHa. 3aBHUCHUMOCTh CKOPOCTH pPEaKIMH OT MPHUPOAbI BEUIECTB Ha IpHUMEpE
B3aMMOJICHCTBUSI pACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBON KOHILIEHTpALMH C OJAMHAKOBBIMU
rpaHyliaMy IIUHKA ¥ B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOYKOB pPa3HBIX METAJUIOB (MarHus, [IMHKA,
JKeye3a) C COJITHOM KHUCIIOTOW. B3anMopelicTBHE pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMu
THOCY/b(aTa HATPUS PA3IUYHON KOHILEHTPALUU U TeMIeparypbl. MoAens KHIISIIEro Ciosl.
Pasznoxenue mnepokcuzpa BoAOpoJa C MOMOIIbIO KaTanuzaTopa (okcuaa wmapranuna (IV)) u
Karaja3bl CHIPOro Msica M chiporo kaprodens. [IpuMepsl HeoOpaTUMBIX pEaKIMil, UIYIIUX C
o0Opa3oBaHMEM OcaJlKa, I'a3a WM BOJbl. B3anMonelicTBue nutus U HaTpus ¢ Bogoi. Ilomyuenue
okcuaa gocdopa (V) u pacTBOpeHUe ero B BOJIe; UCHBITAHUE MOJIYYEHHOTO PACTBOPA JTAKMYCOM.
OO6pa3upl KpuctayoruapaToB. VcnbeiTaHne pacTBOPOB 3JEKTPOJIUTOB U HEINIEKTPOJIIUTOB Ha
NpeAMET JUCCOLUMALMH. 3aBUCHUMOCTb CTENEHHM 3JIEKTPOIUTHYECKON AMCCOLMALMHM YKCYCHOM
KHCJIOTBI OT pa30aBieHusi pactBopa. [maponu3 kapOuma kanbius. [uaponn3 kapOOHATOB
HIENIOYHBIX MeTaIoB W HHUTpaToB IWHKAa wiu cBuHNA (II). Ilomydenwe mpuia. [Ipocreiinmme
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU: B3aMMOJCHCTBHE LIMHKA C COJITHOM KHCIIOTOW U
xkene3a ¢ pactBopoM cynbpara menu (II). Monens snexkTponusepa. Monenb 3IEKTPOIU3HON
BaHHBI JUIsI TOJTY4E€HUS aTFOMUHUS.
JlabopaTopHbIie ONBITHI.
7. Peakius 3aMeIICHHUS] MEJU KEIE30M B pACTBOPE METHOT'O KyIopoca.
8. Peakiuu, unyiiye ¢ 00pa3oBaHUEM OCajKa, Ta3a 1 BOBI.
9. Ilony4yeHue KHUCIOpOJa Pa3oKEHUEM IMEPOKCHIA BOJIOPOAA M Pa3IOKEHUEM IEepMaHraHaTa
KaJIus.
10. INony4yeHnne BoJOpOa B3aNMOICHCTBIEM KHUCIIOT C IIMHKOM.
11. PaznuuHsble ciaydan rUApOIINA3a COJIEH.
B pesyabTare nzyueHusi TeMbl Y4eHHMK 10JIZKeH:

Ymems onpenensiTe BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALIEHUNA B Pa3IUUYHBIX
YCIIOBUSIX U OILIEHUBATh UX MOCIE/ICTBUS;
OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOHM pEaKIMU M TOJOKEHUS XHUMHUYECKOTrO
paBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB;
OOBSACHATH XUMUYECKUE SIBJICHHUSI, TPOUCXOISIINE B IPUPOJIE, OBITY U HAa MPOU3BOJICTBE
3nams BaxXHEWIINE XUMUYECKUE MOHATUS TEIIOBOW 3((eKT peakuuu, CKOPOCTb XMMHUYECKOM
peakiuu, KaTalan3, XUMHUUECKOE PaBHOBECHE,



Tema Ne4. BemecTBa 1 HX CBOHCTBA

Memannwi. B3auMoielicTBE METANIOB C HEMETauIaMH (XJIOPOM, CEpOHl W KHCIOPOJOM).
B3aumojeiicTBuE 1IENOYHBIX U IIEI0YHO3EMENBHBIX METAJUIOB C BOAOW. DJIEKTPOXUMHUYECKUMN
psA HaNpsDKECHUM METauIoB. B3auMoOIENCTBHME METAZIOB C PAacTBOPAMU KHUCIOT M COJEH.
AmroMuHOTEepMUS. B3auMoelicTBrUe HATPUS C ITAHOJIOM B (DEHOIOM.

Kopposuss meramnos. lloHATHE 0 XMMMYECKOHM M DIIEKTPOXMMHUYECKOM KOPPO3MM METAJUIOB.
CriocoOb! 3aIU Tl METAIIOB OT KOPPO3HH.

Hememannvi. CpaBHUTENIbHAsT ~ XapaKTEepUCTMKA TaJlOreHOB Kak  HauOojee  THUIMYHBIX
npeacraBuTesiell HeMeTauioB. OKHUCIUTENbHbIE CBOMCTBA HEMETAUIOB (B3aUMOJEHCTBUE C
MeTaJulaMH ¥ BOJI0poJIoM). BocctaHOBHTENIBHBIE CBOIICTBAa HEMETAILIOB (B3auMo/ieiicTBUE ¢ Oonee
AJIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMU U CIIOKHBIMU BELIECTBAMM-OKUCIUTEISIMN).

Kucnomwr neopeanuueckue u opzanuueckue. Knaccudukanus kuciaor. XUMHUYECKHE CBONCTBA
KHCJIOT: B3aUMOJIEHCTBHUE C METAJUIAMU, OKCHIAMU METAJIJIOB, THIPOKCHIaMU METAJLIIOB, COJISIMH,
criuptamu (peakius sreprudukaium). OcoOble CBOMCTBA a30THON M KOHIICHTPUPOBAHHON CEPHOU
KHCJIOTBI.

Ocnosanusa Heopeanuyeckue u opzanuyeckue. OCHOBaHMA, UX Kiaccupukanus. XUMUYECKUe
CBOICTBa OCHOBaHUM: B3aUMOJCIHCTBHE C KHUCIOTaMH, KHCIOTHBIMU OKCHUAAMHM M COJISIMHU.
Pa3nosxeHne HepacTBOPUMBIX OCHOBAaHUM.

Coau. Knaccugukarusi coneid: cpegHue, KUCIble ¥ OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJICH:
B3aMMOJEICTBUE C KUCIOTAMM, LIEJI0YaMU, MeTaJllaMu U coisimu. [IpeacraBurenu coneil U ux
3HaYeHue. XJIOpUA HaTpus, KapOoHaT Kanplus, ¢ochar Kampuus (CpeiHUE COJH);
TUAPOKApOOHATHI HATPUS M aMMOHHMS (KHCIBIe COJIM); TUApokcokapOoHaT meau (II) -mamaxut
(OCHOBHasI COJIb).

KavecTBeHHbIE peakiMy Ha XJIOpUA-, CyJIb(haT-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHMUS, KATUOHBI
xenesa (I1) u (I11).

I'enemuueckas c6:3b MeHcOy KNACCAMU HEOPSAHUYECKUX U opeanudeckux coeourenutl. [1onsTue
O F€HETUYECKOM CBSI3M U I'EHETUYECKUX psiaax. ['enermueckuil psa Meramia. ' eHeTU4eCKui ps
HemeTtaia. OCOOEHHOCTH I€HETUYECKOT0 Psijia B OPraHMYeCKOM XUMHUU.

Jemoncrpanuu. Kosutekuust 00pa3noB MetauioB. B3aumoaeiicTBiue HaTpUsl U CYpbMBI € XJIOPOM,
xKeymesa ¢ cepo. l'opeHme MarHus M allOMUHUSA B KMciopone. BzammopnelictBue
LIEJIOYHO3EMEIBHBIX METAJIJIOB € BOJIOM. B3anMoaeicTBHE HATPHSI C 3TAHOJIOM, IMHKA C YKCYCHOM
KHCIIOTON. AnmoMUHOTEpMUs. B3anMoaelicTBue Meu ¢ KOHLIEHTPUPOBAHHON a30THOM KUCIIOTOM.
Pe3ynbTarel KOppO3MM METAJIOB B 3aBHCHUMOCTH OT YCIOBUH ee mporekanus. Komnexuus
00pa31oB HeMeTaI0B. B3anMoneiicTBre XJIOpHOH BOJIBI ¢ pacTBOpOM OpomuJia (Hoauaa) Kaius.
Konnexkuust npupoiHbIX OpPraHWYECKUX KHUCIOT. Pa30aBieHue KOHLEHTPUPOBAHHOM CEPHOMN
KHCIIOTHI. B3aumoaeicTBie KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTBHI C CaxapoM, LIEJUII0JIO30M U
Meabto. OOpa3ibl NPUPOAHBIX MUHEPAJIOB, COAECPXKAIIUX XJIOpUJ HATPHs, KapOOHAT KaJblus,
docdat kanpums u rugpokcokapoonar meau (I1I). O6pa3ubl NUIEBBIX MPOAYKTOB, COAEPIKAIINX
rUApoKapOOHATHI HATPUS U aMMOHUS, UX CIOCOOHOCTH K Pa3JIoKEHUIO IPU HarpeBaHuH. [ anienue
coJibl ykcycoM. KauecTBeHHbIE peaKkIIMi HAa KATUOHBI M aHUOHBI.

JlabopaTopHblie ONBITHI

12. McnibITane pacTBOPOB KUCIIOT, OCHOBAHUM U COJIEN MHINKATOPAMH.

13. BzanMoaelicTBrE COSHOM KUCIIOTHI M paCTBOPA YKCYCHOM KUCIIOTBI C METAJUIAMHU.

14. B3anMopelicTBHE COISTHON KUCIIOTBI M pacTBOPa YKCYCHOM KUCJIOTBI C OCHOBAaHUSIMHU.

15. B3aumopeiicTBue COITHON KUCIIOTBI U PaCTBOPA YKCYCHOM KHUCIIOTBI C COJISIMM.

16. ITony4yeHnue u cBOiiCTBa HEPACTBOPUMBIX OCHOBAHMIA.

17. T'maponus XJIOPHUIOB U alleTaTOB MICIIOYHBIX METAIUIOB.

18. O3HakoMIIeHHE C KOJUICKIIUSIMHU: a) METAIJIOB; 0) HEMETAJIOB; B) KUCIIOT; ') OCHOBaHUH; 1)
MUHEPAJIOB U OMOJIOTUYECKMX MaTepUasoB, COJIEPKALIINX HEKOTOPBIE COJIH.

IIpakTnuyeckass padora Ne 2. PemeHue >KCIEpUMEHTAIBHBIX 3a/a4 Ha WICHTU(UKALUIO
OpraHMYECKUX M HEOPTaHUYECKUX COCTUHEHHM

Tema 5. Xumus B JKH3HH 001eCTBA



Xumus U 310poBbe. JlekapcTBa, (pepMEHTBI, BUTAMHUHBI, TOPMOHBI. [IpoGiieMbl, CBS3aHHBIE C
MPUMEHEHUEM JIEKAPCTBEHHBIX IMPENapaTtoB. XHMHS B TOBCEIHEBHOW >KM3HH. Moroiue
ymucTsmue cpencrsa. [IpaBuna Oe3onacHoi paboOThI CO cpeAcTBaMHU OBITOBOW XUMUU. beITOBas
XUMHUYECKasi TPaMOTHOCTh. [IpOMBINIJIEHHOE MONMYy4YeHHEe XMMHUYECKUX BEIIECTB Ha IMpUMEpe
MIPOU3BOJICTBA CEPHOM KHUCIOTHl. XHMHUYECKOE 3arps3HEHHE OKpYKaloIled cpeabl U €ero
MOCIIEACTBHSI.



TemMaTnueckoe MIIAHKPOBAHME

No Paznen KomunuecTBo
/11 JacoB
1 | Ctpoenue aroma u Ileproguueckuii 3axon JI.H. 6
Menpeneena
2 | CtpoeHme BEIIECTB 17
3 | XUMHUYECKHE PEaKIIUH 15
4 | BemiecTtBa 1 UX CBOICTBA 23
5 | XuMus B )KU3HH 0011IECTBA 4
HTorosas KOHTpoJIbHAs paboTa 1
Pe3epBHOE Bpemsi 2
Bcero 68




KaJIEHI[apHO-TeMaTH‘IeCKOG IJIAHUPOBaHUEC

No Tema ypoka KonnuecTtBo
n/n 4acoB
1. Crpoenune atoma u Ilepuoguyecknii 3axon JI.1. 6
MenneseeBa
1 OCHOBHbBIE CBEJICHUSI O CTPOCHUU aToMa 1
2 CocTosiHHE AJIIEKTPOHOB B aTOME 1
3 | DneKkTpoHHBIE KOH(PHUTYpallMK aTOMOB XHMHUYECKHX 3JIEMEHTOB 1
4 | Ilepuonuyeckuii 3akoH u [leprnoauyeckas cucreMa XMMHYECKUX 1
anemeHToB JI. M. MenzeneeBa B CBETE y4eHHsI O CTPOCHHUH aTOMa
5 O606menue Tembl «CTpoenue aroma u [lepuoauyeckuii 3akon 1. 1. 1
MeHieneeBa»
6 KonTponbnas pabota no Teme «Ctpoenue atoma u [lepuoanueckuit 1
3akoH /(.. MeHnneneeBay
2. CTpoeHue BelIeCTB 17
7 | Nonnas xumuyeckas CBsi3b 1
8 | KoBaneHTHas XuMu4ecKas CBsI3b 1
9 | Merannuyeckast XuMU4ecKas CBSI3b 1
10 | Bomoponnasi xumuieckas CBsI3b 1
11 | MonekynsipHble M aTOMHBIE PEIIETKN KPUCTAITMYECKHE 1
12 | I'uGpuau3anms >IeKTPOHHBIX OpOHUTaIeH 1
13 | I'eomeTpust MOJICKYI 1
14 | TucnepcHbIe CHCTEMBI 1
15 | I'pyboaucnepcHble ¥ TOHKOIMCIEPCHBIE CUCTEMBI 1
16 | PactBopbI 1
17 | llonsatue «nomnsi». Penienne 3agad ¢ MpUMEHEHUEM TTOHSTHUS «IOJIS 1
18 | Pemienue 3a1a4 Ha J10J110 BBIX0J1a MMPOYKTA OT TEOPETUUECKU 1
BO3MOXHOTO
19 | llomumeps! U BOJOKHA 1
20 | buonoaumepsl 1
21 | IlpakTudaeckas padota Ne 1. [Torydenue, coOupaHue U pacrio3HaBaHUE 1
ra3oB
22 | O606menne Tembl «CTPOCHHE BEIIECTBAY 1
23 | KonTpospHas pabota Ne 2 o reme «CTpoeHHE BEIIECTBaY 1
3. XuMHYecKHe peaKuu 15
24 | Knaccuduxkanus XMUMUYECKUX pEaKkIfii B OpraHu4eCcKoi u 1
HEOPraHWYECKON XUMUU
25 | Peaknuu, uaymuye ¢ H3MEHEHUEM COCTaBa BEIIECTB 1
26 | OxucnauTensHO-BOCCTaHOBHUTENbHBIC peakiuu (OBP) 1
27 | Ypoxk-ynpaxaenue mo reme OBP 1
28 | TeruioBoi 2P PeKT XMMUYECKON peakiuu 1
29 | CxopocTh XUMHYECKUX peakiuid. DakTophl, BIHSIONIIE HA CKOPOCTh 1

XUMHYECKOM pCaKknuuun




30 | OO6paTUMOCTh XUMUYECKUX PEAKITUI 1
31 | Xumudeckoe paBHOBECHE 1
32 | DACKTPOIUTHYECKAS TUCCOITUAIIUS 1
33— | 'maponu3 HEOpraHUYECKUX BEIICCTB 2
34
35 | l'mpponu3 opraHnuecKux BEIICCTB 1
36 | DnexTposn3
37 | O6006meHne TeMbI « XUMUYECKHE PEAKITII 1
38 | KonTtponbnas pabota Ne 3 o reme «XHUMHUYECKUE PEAKITHI) 1
4. BelecTBa H UX CBOHCTBA 23
39 | Knaccuduxarysi HEOpraHU4eCKrX BEUIECTB 2
40 | Knaccudukaius opraHn4ecKux BEIIeCTB
41 | Metayusl 1
42 | O0mume XMMHYECKHEe CBOMCTBA METAJIIOB 1
43 | OKkcHIIbI ¥ THIPOKCUIBI METAIIIOB 1
44 | Koppo3us MeTajijioB 1
45 | O0mue cnocoObl NOTYYEHHs METAJUIOB 1
46 | Ypok ympaxHeHue 1Mo TeMe «MeTauibi» 1
47 | Hemeranmsl 1
48 | OkuCIUTENBHBIC CBOWCTBA HEMETAIIOB 1
49 | BoccTaHoBHTEIbHBIC CBOMCTBA HEMETAIIJIOB 1
50 | Okcuibl HEMETaJIOB U COOTBETCTBYIOIIME UM THIPOKCH/IBI 1
51 | Kucnotel opranndeckie 1 HeOpraHuyeckue 1
52 | KoHneHTpupoBaHHas CEpHasi KUCIOTa 1
53 | KonneHnrpupoBaHHas a30THas KUCJIOTa 1
54 | OcHoBaHMs OpraHu4YecKue U HEOPraHMUECKHe 1
55 | AmdoTepHBIe OpraHUYECKHE U HEOPTaHUYECKHE COSTUHEHUS 1
56 | Comnm 1
57 | 'enernueckas cBsi3b MEXKAY KJIacCaMH HEOPTaHMYECKUX COCTUHEHHIM 1
58 | I'emermueckas CBSI3b MEXY KJacCaMU OPTaHMYECKUX COCIMHEHUH 1
59 | IIpaktuueckas pabota Ne 2 «PerieHue skcriepuMeHTaIbHBIX 33/1a4 Ha 1
UICHTH()HUKAIIIIO OPTAHMYSCKUX W HEOPTAHMUSCKUX COCIMHCHHI)
60 | O606meHue Tembl «BemiecTBa U UX CBOICTBa» 1
61 | KonrposbHas pabota Ne 4 o Teme «BeriecTtBa u X CBOHCTBaY 1
5. XuMHs B KU3HM 001IIECTBA 4
62 | XuMus ¥ MpOu3BOICTBO 1
63 | XuMus B CEIIbCKOM XO3SICTBE 1
64 | Xumus v mpobaeMbl OXpaHbl OKpYXKarollel cpe/ibl 1
65 | XuMusa v moBCegHEBHAs KU3Hb YeJIOBEKA 1
66 | MroroBas KOHTpoJibHAs paboTa 1
67 — | PesepBHOE Bpems 2
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