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1. Ils1anupyemMble pe3y/abTAThI

JInuHOCTHBIE, MeTaNlpeAMeTHbIE M NPeAMeTHbIE Pe3yJIbTaThl 0CBOCHHUSI Kypca

OOydeHrne XMMUU B CpelHEH MIKoJie Ha 0a30BOM ypOBHE MO JAHHOMY KYpCy CIIOCOOCTBYET
JOCTUKEHUIO 00yYarOIIMMHUCS CIAEAYIOUIUX JUYHOCIHBIX PE3)IbmMamos.

YyBCTBA FOPJOCTH 32 POCCUICKYI0 XMMUYECKYIO HAYKy U OCO3HAHUE POCCHICKON I'pakJaHCKOMN
UJEHTUYHOCTU — 8 YEeHHOCMHO-0PUEeHMAaYUOHHOU cepe;

OCO3HaBaTh HEOOXOJMMOCTb CBOEW MO3HABATEIbHOW AEATEIbHOCTU M YMEHUE YIIPaBISATH €10,
TOTOBHOCTb M CIIOCOOHOCTh K CaM000pa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU; IOHMMaHUE BaKHOCTU
HETPEPBIBHOTO 00pa3oBaHUs Kak (aKkTOpy YCHEIHOW Mpo(hecCHOHANbHOW U OOIIEeCTBEHHOMN
NESTENBHOCTH; — 6 No3HasamebHol (KOTHUTUBHON, MHTEIUIEKTYAIbHOMN) chepe

TFOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajibHENIIEeH 00pa30BaTEIbHON TPaeKTOPUU WU Cepsl
npoheCcCHOHANTBHOU JEATETLHOCTH — 8 mpPy008ol cghepe;

HENpUITHE BPEAHBIX MPUBBIYEK (KypeHUs], YIOTPEOIEHHS aJIKOToJisi 1 HAPKOTHUKOB) HA OCHOBE
3HAHUH O TOKCHYECKOM M HApKOTHYECKOM JEHCTBUM BEIIECTB — 8 cghepe 300posvecOepedicenus u
bezonacno2o obpasza Hcuznu,

Memanpeomemnuvimu pesynrbmamamuy OCBOCHUS BBIITYCKHUKaMU CPEHEH HIKOJIbI Kypca XUMUU
SIBJISIFOTCSL:

UCNoIb306aHUe OCHOBHBIX METOJ/IOB MO3HAaHMS (ONpe/eseHle HCTOYHUKOB y4eOHON M HaydyHOU
uHpopmaluy, NOJydeHHe 3Toil uHpopMmanuu, €€ aHaiuu3, M YMO3AKIIOYEHHs] Ha €ro OCHOBE,
M3TrOTOBJIEHUE U Mpe3eHTalusl HH(POPMALIMOHHOTO MPOIYKTa; MPOBEACHNUE SKCIIEPUMEHTA, B TOM YHUCIIE
U B NPOIIECCE UCCIIE0BATENIbCKON e TeIbHOCTH, MOJAECTUPOBAHUE U3yUaeMbIX 00BEKTOB, HAOIIOJCHHE
3a HUMH, X U3MepeHue, (uKkcalus pe3ylbTaTOB) U UX HpuUMeHeHue I TOHUMAaHUS Pa3IUYHBIX
CTOPOH OKpY’Karoleh NeHCTBUTEIbHOCTH;

é1adeHue OCHOBHBIMH HHTEJUIEKTYaJbHBIMHM OIEpalusMy (aHaldu3 U CHHTE3, CpPaBHEHUE U
cucreMmarusaius, oOoOLIeHNe W KOHKpeTu3alus, Kilaccu(uKalus W TOMCK aHaJoTOB, BBISBJICHUE
MIPUYMHHO-CIIEJICTBEHHBIX CBA3eH, (HOpMyIUpOBKa T'UIIOTE3, UX MpOBEpKa U (OPMYIHPOBKaA BHIBOJIOB);

no3Hanue OOBEKTOB OKPYXKAIOIIET0 MHUpa B IIJJaHE BOCXOXKIEHHSI OT aOCTPakTHOTO K
KOHKPETHOMY (0T 00111eTo Yepe3 YaCTHOE K CIMHUYHOMY);

Ccnoco6HOCMb BBIIBUTATh UJIEU U HAXOJUTH CPEICTBA, HEOOXOAUMBIE JUISl UX TOCTHKEHUS;

ymenue GOPMYITHPOBATH LEIH U OMPENENSITh 33Ja4u B CBOEH MO3HABATEIbHOMN AESITEIbHOCTH,
OTIPEENATh CPEJCTBA AJISl AOCTIKEHUS LesIel U pelieHus 3a/1ay;

onpedensimeb pazHOOOpa3Hble HICTOYHUKH MOJTyYEHUSI HEOOX0IMMOM XUMUYECKOI nHbopMaIuy,
YCTaHOBJIEHHUE COOTBETCTBUS COJAEpKaHUSA U (OPMBI MpeAcTaBICHUS HHPOPMAIIMOHHOTO IMPOIYKTa
ayJUTOpUU;

YMeHue TIPOTyKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATH B MIPOIECCE COBMECTHOM JESATENLHOCTH,
YUUTBIBATh MO3ULIUU APYTUX YUACTHUKOB JESATENbHOCTH, YPHEKTUBHO pa3pemiatb KOH(INKTHI,

20MOBHOCMb K KOMMYHHKAIMH (TMPEACTaBIATh Pe3yldbTaThl COOCTBEHHOW MO3HABATEIHHOU
JEATSILHOCTH, CIBIIIATH U CIAYIIATh OMIIOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO MMO3HIIHIO);

YMeHue UCTIONb30BaTh CpeAcTBa NH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH (Tanee
— UKT) B perieHn KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 3a7a4d ¢ COOII0ACHUEM
TpeOOBaHUN SPrOHOMHMKH, TEXHUKU O€30MaCHOCTH, T'MTHEHbI, pecypcocOepeskeHHs, MPaBOBBIX U
TUYECKHX HOPM, HOPM HMH(OPMAIIMOHHOHN 0€30MacHOCTH;

énaoenue A3bIKOBBIMU CPEACTBAMH, B TOM YHCJIE U SI3bIKOM XMMUU — YMEHHUE SICHO, JIOTUYHO U
TOYHO M3J1araTb CBOK TOYKY 3PEHUs, UCIOJb30BaTh a/IcKBAaTHBIE S3BIKOBBIE CPEJCTBA, B TOM YHCIE U
CHMBOJIbHbIE (XUMUYECKHE 3HAKHU, POPMYIIBI U ypaBHEHUS).

IIpeomemnvimu pezyromamamu U3y4eHUss XUMUM Ha 0a30BOM YpOBHE Ha CTYNEHM CPEIHETO
o0r1ero 0Opa3oBaHUs ABISIOTCS CIEIYIOLINE Pe3yIbTaThI.

B no3naBarenbHO# cdepe:

3Hanue (noHumaHue) TEPMUHOB, OCHOBHBIX 33aKOHOB M BaKHEHIIMX TEOpHH Kypca
OpraHMYECcKOM 1 00IIel XUMHUH;

YMeHue HaOIIONATh, OMMCHIBATh, (PUKCUPOBATH PE3ylbTaThl M JelaTh BHIBOJBI HAa OCHOBE
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JEMOHCTPALIMOHHBIX M CAMOCTOSITEJIBHO NPOBEAEHHBIX 3KCIIEPUMEHTOB, UCIIOJIB3YS ISl 3TOTO POJHOMN
(pycckuil UM UHOM) S3BIK U SI3BIK XUMUU;

YMeHue KIacCU(PHUIMPOBATh XMMUYECKHE SJIEMEHTHI, MPOCTHIE BEIECTBA, HEOPraHWYECKUE U
OpraHMYECKUE COEIMHEHUS, XUMUUECKHUE ITPOLIECCHI;

YMeHue XapaKTepu30BaTh OOLIUE CBOICTBA, MOIyYCHHE U NMPHUMEHEHHE HM3YYEHHBIX KIIACCHI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX BaKHEHIINX IPEICTaBUTEIEH;

onucvleamy KOHKPETHbIE XHMHYECKHE pEaKLWH, YCIOBUS WX IPOBEACHHUS U YIPaBJICHUS
XUMHUYECKUMH MIPOLIECCaMU;

VMeHue  TIPOBOJUTH  CAMOCTOSITETIBHBIM ~ XMMHYECKHH  OKCIEPUMEHT ¥  HaOII0AaTh
JIEMOHCTPAIIMOHHBIN 3KCIIEPUMEHT, (PUKCHPOBATh PE3YJbTAThl M JENaTh BBIBOJBI M 3aKIIOUYCHUS TI0
pe3yabTaram;

NPOCHO3UPOBAMb CBONCTBA HEU3YUEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMHU U3Yy4YEHHBIX Ha
OCHOBE 3HAaHUSI XUMHUYECKUX 3aKOHOMEPHOCTEN;

onpedensimb WCTOYHMKM XHMHUYECKOM HHpOpMalMM, MOIy4aTh €€, MpPOBOJUTH aHAJIU3,
M3rOTaBJIMBATH MH(OPMALIMOHHBIN MPOAYKT U NMPEACTABIATH €T0;

ymMemb  noiv308amvbcs  00S3aTENbHBIMM - CIPAaBOYHBIMU  Marepuanamu: Ileproauueckoi

CUCTEMOH XUMHYECKUX JJIEMEHTOB . 1. Menneneesa, Tabnuuein pacTBOPUMOCTH,
QJICKTPOXUMHNYECCKUM PsAI0OM HaHpﬂ)KeHI/Iﬁ MCTAJJIOB, PAAOM OJICKTPOOTPULIATCIBHOCTH — I
XapaKTEPUCTHKUA CTPOCHHMS, COCTaBa M CBOMCTB aTOMOB XUMHUYECKHUX 3JieMeHTOB |—IV mepuomoB u

00pa30BaHHBIX HMH MTPOCTHIX U CIIOKHBIX BEIICCTB;

yemanogienue 3aBUCUMOCTH CBOMCTB M NMPUMEHEHHSI BOKHEHUIITUX OPraHUYeCKUX COCJTMHECHUN
OT WX XHMHYECKOTO CTPOCHHUS, B TOM YHCIC W OOYCIOBJICHHBIX XapaKTEpPOM 3TOTO CTPOCHUS
(TIpeeTbHBIM HITH HEeTIPEACTbHBIM) U HATMIHEeM (DYHKITMOHATBHBIX TPYIIIT;

MOoOenuposaHue MOJICKYSl HEOPTaHMUECKUX U OPTaHHYECKUX BEIICCTB;

NOHUMAaHUe XUMWYECKOW KapTUHbl MHpa KaK HEOTHEMJIEMOW YacTH IEJIOCTHOM HaydyHOU
KapTUHBI MUDA.

B nennocTHO-opueHTaImoHHoU cepe — hopmMupoBaHre COOCTBEHHOW MO3UIIMHU MPH OIICHKE
MOCIICICTBUI /ISl OKPYXKAIOIIEH Cpeapl NEeSTeTbHOCTH YelIOBEKa, CBA3aHHOW C MPOM3BOJICTBOM U
nepepadoTKON XUMHYECKUX TPOJTYKTOB;

B TpynoBoii chepe — nposedenue XUMHUUECKOTO IKCIIEPUMEHTA; pa3eumue HaBBIKOB YUeOHOM,
MIPOEKTHO-UCCIICIOBATEILCKOW W TBOPYECKOW JESITEIBHOCTH IPH BBINOJHCHUU WHIUBUAYaJIBLHOTO
MPOEKTA 110 XUMHH;

B cdepe 3mopoBoro obpasza XU3HU — coOn00eHue TPaBUI O€30TaCHOTO OOpaIeHus ¢
BEIICCTBAMH, MaTepuUalaMH; OKa3aHHWE MEPBOM IMOMOIIM IPH OTPABJICHUSAX, OKOraX W TpaBMaXx,
MOJIyYCHHBIX B PE3YJIbTaTe HAPYIICHUS MPaBUI TEXHUKU OE30MACHOCTH MPH paboTe ¢ BEIIECTBAMH U
1abopaTopHBIM 000PYIOBAHUEM.

IInanupyemble pe3yJbTaThl H3yYeHHs] Y4eOHOT0 npeaMeTa « XHMHUSD» HA YPOBHe Cpe/IHero o01ero
o0pa3oBaHus

Bouinycknux na bazosom yposne nayuumcsi.

— NOHUMAamMb XUMHUYECKYIO KapTUHY MHpa KaK COCTaBHYIO YacTh 1I€IOCTHON HAy4YHOUN KapTUHBI MHpA;
— packpviéams poiib XUMUHU U XUMHUYECKOTO TIPOU3BOJICTBA KaK MPOU3BOIUTEIHLHOM CUITBI COBPEMEHHOTO
00I111eCTBA;

— ¢opmynuposamsp 3HAUCHUE XUMUU U €€ TOCTHHKCHU B TTOBCETHEBHOM JKU3HH YEJIOBEKA;

— YCMAaHAB8IU8ams B3aUMOCBSI3U MEXy XUMHEH U JPYTMMHU €CTECTBEHHBIMU HAYKaMU;

— ¢hopmynuposams OCHOBHBIE TOJIOKEHUS TEOPUN XUMHUECKOTO CTPOCHHS OPTaHUYECKIX COCTUHEHHM
A. M. BytnepoBa 1 WITIOCTPUPOBATH UX MPUMEPAMH U3 OPraHUYECKON U HEOPTaHUUECKON XUMUM;

— apeyMeHmuposamys YHUBEPCAIbHBIN XapakTep XUMHUECKUX MOHATUHN, 3aKOHOB U TEOPUH [T
OpraHMYECKON M HEOPraHNIECKON XUMUU;

— ¢opmynuposamys Ilepunoanueckuii 3axon [1. V. MenneneeBa u 3akOHOMEPHOCTH H3MEHEHHH B
CTPOEHUH M CBOMCTBaX XUMUYECKUX JIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB HA OCHOBE
[Tepuoauieckoii cuctemsl Kak rpadguueckoro orodpakenus [leproaudeckoro 3akoHa;




— Xapaxmepu306ambs S- A P-3JIEMEHTBHI, a TAKXKE JKeJIe30 10 UX MOJI0XKEeHUIo B Ileproauyeckon cucreme
. N. MeHnneneena;

— Kaaccuuyupoeams XAMHUECKUE CBA3H U KPUCTAJUIMYECKHUE PEIIETKH, OOBSICHATH MEXaHU3MBI MX
00pa3oBaHus U JOKA3bIBaTh CAMHYIO IPUPOY XUMUYECKUX CBA3CH (KOBaJICHTHOM, HOHHOW,
METAJUTMYECKOM, BOJIOPOTHOM);

— 00bACHAMb IPUIUHBI MHOTO0OPAa3Hsl BEMIECTB, UCIIOJIB3Ys SBJICHUS N30MEPHH, TOMOJIOTHH,
AJUIOTPOIINH;

— Kaaccuguyupoeams XAMHUECKUE PEaKIIMKA B HEOPTaHWUYECKON M OPTraHUYECKON XUMUH 0 PA3INIHBIM
OCHOBAHHUSM H YCMAHAGIU6aAMb CICIM(DUKY TUTIOB peaKkiuii OT 00IIero 4epe3 0COOCHHOE K €AMHIYHOMY
— Xapaxkmepu308ams TUAPOIN3 KaK CrieNu(PUIHBIA OOMEHHBIN MPOIECC U PACKPbIGAMb €TO POJIb B )KUBOK
Y HE)KMBOM MIPUPOJIE;

— Xapakmepu3zo6amay AEKTPOIN3 KaK ClIeHU(PUIHBIN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MTpoLiecc U
ONIPENENATh €ro MPAaKTUIECKOE 3HAUCHMUE;

— Xapaxmepu306ams KOPPO3UIO METAIJIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U
npeonazams CroCoObI 3alTUTHI OT HEE;

— K1accuguyuposams HEOPraHNUECKUE U OPraHUYECKHE BEIIECTBA;

— Xapakmepuzoeamy 00IIMe XUMUYECKUE CBOMCTBA BAKHEHIIINX KJIACCOB HEOPTraHUYECKUX U
OpraHMYECKUX COEAMHEHUN B IUIaHE OT OOIIEro Yepe3 0COOEHHOCTh K €IMHUYHOMY;

— UCNONIL308aMb 3HAKOBYIO CUCTEMY XMUMUYECKOTO SI3bIKa JJIsi OTOOpaKeHUsI COCTaBa (XMMHUYECKUE
(hopMysIBI) U CBOMCTB (XMMUYECKHE YPABHEHUSI) BEIIECTB;

— UCNOIb308aMb TIPABWIIA 1 HOPMBI MEXYHAPOIHOW HOMEHKIIATYPhI JJI Ha3BaHUH BEILIECTB 110
¢dbopmMynam u, HA0OOPOT, AJIST COCTABICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX (GOPMYJI COETUHEHHH 110 HX
Ha3BaHUSIM;

— 3Hamb TPUBHAJIbHbIC HA3BaHUS BaXXHEHIINX B OBITOBOM OTHOLIEHUH HEOPTAHUYECKUX U OPraHMYECKUX
BEILIECTB;

— Xapaxmepu306amp CBOWCTBA, MOJIYYCHUE U IPUMEHEHUE BAXKHEHIINX MTPEACTABUTENEHN KIacCOB
OpraHMYECKUX COCAMHEHUN (aJIKaHOB, AJIKEHOB, AJIKMHOB, JIKa/IMEHOB, ApOMaTUYECKUX YIIIEBOJI0POIOB,
CIUPTOB, PEHOJIOB, AIbAETHI0B, MPEIEIbHBIX 0JJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, CI0KHBIX 3(UPOB U
KHUPOB, YIIIEBOJOB, aMUHOB, aMUHOKHCIIOT);

—- YCMaHaeIueams 3aBUCUMOCTb 5 KOHOMUKHU CTPaHbI OT 100BIYH, TPAHCIIOPTUPOBKH U MEepepadOTKU
YTIE€BOJAOPOTHOTO ChIPhs (HEPTH U MPUPOJIHOTO raza);

— 9KCIIEPUMEHTAIILHO 100MmMeEepi#cOams COCTaB U CBOICTBA BAKHEHIIINX MPEJCTaBUTENEH N3y4YEHHBIX
KJIACCOB HEOPraHUYECKUX M OPTAaHUYECKUX BEIECTB C COOIOJICHIEM MPABUJI TEXHUKU 0€3011aCHOCTH ISt
paboThl ¢ XUMUYECKUMU BEIIECTBAMH U J1a00PaTOPHBIM 000PYAOBAHHUEM;

— Xapakmepu3zo6ams CKOPOCTbh XMMHUYECKOHN peaklny U e€ 3aBUCUMOCTb OT Pa3INYHbIX ()aKTOPOB;

— Xapakmepu3zo6ams XUMUYECKOE PAaBHOBECHE U €r0 CMEIIEHUE B 3aBUCUMOCTH OT PA3IMUYHBIX (PaKTOPOB;
— npou3eo0ums pacuéThl M0 XUMUYECKUM (POpMyJIaM M YpaBHEHUSIM Ha OCHOBE KOJIMUYECTBEHHBIX
OTHOLLIEHUW MEXY YYaCTHUKAMU XUMUYECKUX PEaKLnii;

— cobO1r00amys TIpaBUIIa HKOJIOTUYECKOI 0€30MaCHOCTH BO B3aUMOOTHOIIECHUSIX C OKPYKaIOIIeH cpenoit
IIpH OOpalleHNH ¢ XUMUYECKUMU BEIIECTBAMU, MaTepUAIaMU U MIPOLIECCAMH.

Buinycknux na 6azo8om yposHe nomyyum 603MO0*CHOCHb HAYYUMBCL:

— UCNONb306aMb METOJIbl HAYYHOTO TIO3HAHUS MPU BHIMIOJIHEHUH ITPOEKTOB U Y4€OHO-HCCIIE0BATEILCKUX
3a/1a4 XMMHYECKON TEMAaTHKU;

— NPO2HO3UPO6amb CTPOCHHUE U CBOMCTBA HE3HAKOMBIX HEOPIaHUUYECKUX U OPraHUYECKUX BEILECTB Ha
OCHOBE aHAJIOTHH;

— NPOSHO3UPOE6AMb TEUEHUE XUMUYECKUX ITPOLIECCOB B 3aBUCUMOCTH OT YCIOBUI UX MIPOTEKAHUS U
IpeJularath CocoObl YIPaBICHHs STUMH MTPOLIECCAMU;

— YCMaHaenueams B3auMOCBSI3U XUMHUH C IIPEAMETaMU I'YMaHUTAPHOTO LIUKIIA (S3BIKOM, JIUTEPATypPOH,
MHUPOBOH XyI0KECTBEHHOM KYJIbTYpOil);

— packpwvléams poilb XUMHUECKUX 3HAHUH B OyayIiel MpakTHYeCKO# e TeIbHOCTH;

— packpwvléamb Poiib XUMHUECKUX 3HAHUH B (GOpPMUPOBAHUN UHIUBUAYATIBHONW 00pa3oBaTeIbHON
TPAEKTOPHH;




— NPO2HO3UPO8amMb CIOCOOHOCTh HEOPraHMUECKUX U OPTaHUYECKUX BEIIECTB IPOSBISATH OKUCIUTEIbHbIE
W/WJIA BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTEIICHEH OKHCIICHUS JIEMEHTOB, 00pa3yIoNIHX HX;

— apeymMeHmupoeams €JMHCTBO MUPA BELIECTB YCTAHOBJICHUEM T€HETUYECKOU CBA3H MEKIY
HEOPraHMYECKUMH U OPraHM4eCKUMH BEILIECTBAMY;

— @1ademb XUMHUECKUM S3BIKOM JJIs1 000TallleHHs CIOBAPHOTO 3amaca U Pa3BUTHSI PeUH;

— Xapakmepu306amb CTAHOBIICHHE HAyYHOU TEOPUH HA IIpUMEpPe OTKpbITHs [leprnoaudeckoro 3akona u
TEOPUU XUMHYECKOTO CTPOEHUSI OPraHUYECKUX BEIIECTB;

— KPUTUYECKU OMHOCUMbCS K TICEBJOHAYYHON XMMUYECKON HH(OpMAIIUH, TOTy4aeMOM U3 Pa3HbIX
HCTOYHUKOB;

— NOHUMAM® TIO00ANBHBIE IPOOIIEMBI, CTOSIIIIE MIEPE]] YSTIOBEUECTBOM (9KOJIOTHYECKHE, SHEPTETHUECKHUE,
CBIPBEBBIE), U npediazams IIyTH UX PELIEHMs], B TOM YHCJIE U C IOMOIIbIO XUMUHU.

2. Conep:xxanue

ConepkaHue Kypca XapaKTepH3yeTcs LEIOCTHOCThIO U CHCTEMHOCTBIO yueOHOro MmpeaMeTa, Ha OCBOCHHE
KOTOpPOT'O OTBEICHO KECTKO TMMUTHPOBAHHOE YyueOHOE BpeMsl.

[lepBast gacts kypca (10 xmacc) mocBsiIeHa OpraHMYECKUM COeAnHeHusaM, a Bropas (11 xmacc) — obmreit
XVMHH.

CTpyKTypupOBaHHE Kypca OPraHMYECKOH XUMHH OINPEACISIETCS] UeSIMU TEOPUH PA3BUBAIOIIETO O0YYCHUS
OnbkonrHa v B. B. JlaBbIIoBa ¥ CTABUT NENbIO pa3BUTHE ydYaIIUXCs HENPO(UIBHBIX 10 OTHOIICHHIO K XUMHHU
KJIACCOB CpejicTBaMHM yueOHOW JUCHMIDIMHBL [lo3TOMYy BHaudane paccMaTpUBAIOTCS KpaTKHE TEOpPETHYECKUe
CBEIICHHS O CTPOSHHH, KIacCU(PUKAIMU U crocodax (OPMUPOBAHHS Ha3BaHUIM OPraHMYECKUX COCIWHEHHH, 00
OCOOCHHOCTSIX TMPOTEKAHUS OPraHWYEeCKUX PEaKUii B CpPaBHEHHH C W3yYEHHBIMH B OCHOBHOHM IIIKOJE THUIIAMHU
XMMHYECKUX DPEakluil ¢ yyacTHeM HeopraHW4ecKuX BemiecTB. Ha HadajabHOM 3Tane pacKpbhIBarOTCS MPUYUHBI
MHOT000pa3usi OpraHMYeCKUX COCIUMHEHUM.

Jlanee paccMaTpUBAaIOTCS OCHOBHBIE KJIACChl OPraHMYECKUX COEIUHEHUH — YIJIEBOJOPOAOB (AJIKAHOB,
QJIKCHOB, JIMCHOB, aJIKWHOB, aPEHOB) M X NMPHUPOTHBIX HCTOYHHKOB (IIPHPOAHOTO Tasa, HeQTH U KaMEHHOTO YTIJIs).
OTO NO3BOJAET 3aKPENUTh OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHUYECKOIO CTPOEHHUS OpraHMYECKUX COEAUHEHMUH
A. M. bytnepoga.

3aTreM CBeIeHMs O 3aBUCHMOCTH CBOMCTB OPraHMYECKMX COEAMHEHHMH OT MX CTPOCHHUS Pa3BUBAIOTCA IIPU
PaccMOTPEHUH KJIACCOB KHUCIOPOJCOAEPKAIINX COCAMHEHUH (CIMPTOB, (heHosa, ajabIerui0oB, KapOOHOBBIX KHCIIOT,
CIIOXHBIX 3()UPOB, )KUPOB M YIJIEBOLOB) U Aa30TCOACPKAIIMX OPTaHMUECKUX COEAMHEHUH (aMHUHOB, aMHHOKHCIIOT,
0eITKOB M HYKJIEMHOBBIX KHCIIOT).

Wpero nenenonaraHus, T. €. OTBETa HA BONPOC O POJIM OPraHUYECKOW XUMHU B >KU3HHU COBPEMEHHOIO
o0IIecTBa, peanm3yeT 3aKIIOYHTENbHAs TiaBa Kypca «Opranmdeckas XUMEs U 00mIecTBo». B Hell oOywarommecs
3HAKOMSATCS C TAKMMU BaXKHBIMHU B IIPAKTUYECKOM U OMOJIOIMYECKOM OTHOLIEHUH BELIECTBAMH M MaTepHalaMH, KaKk
IUTACTMACCHI M BOJIOKHA, ()epPMEHTHI, BATAMHHBI, TOPMOHBI U JIEKAPCTBA, a TAKXKE C JOCTHKEHUSIMHU OMOTEXHOJIOTHH.

WUnen Tteopum pa3BuBammero OOy4YeHHS TIONOXKEHBI W B OCHOBY Kypca oOmeid xumuu. Y
CTapILEKIACCHUKOB (POPMUPYETCS LENOCTHOE NPEACTaBICHHE O XHMUYECKON HAYKE U XMMHUYECKOM IPOU3BOACTBE, a
TaKKe O €AWHOW eCTECTBEHHO-HAy4YHOH KapTWHE MHpa, B KOTOPOM XHMMHYECKas KapTHHAa MuUpa sBIseTcs e&
HEOTBHEMIIEMON YacCThIO.

B kxypce o01mieif xuMuu BHavaje ydaluecsl 3HAKOMSTCS TTOCIEHUMHU JTOCTHXKEHUSAMU B O0JIACTH U3yUCHUS
aToMa, Y3HAaIOT O COBPEMEHHBIX METOAAX IIO3HAHMS CTPOEHHSA AaToMa, YIIYONsSIOT M PACIIMpSIIOT 3HAHWA,
MOJy4YeHHbIE B Kypc€ OCHOBHOM LIKOJIBI, O CTPOCHMM aToMa W BellecTBa Ha ocHOBe [lepmonmueckoro 3akoHa M
[lepronnueckoii cucremsr [I. . MenneneeBa, 00 oOmmMX CBOMCTBaxX KJIACCOB OPTaHMYECKHMX W HEOPTaHHMYECKUX
COeIMHEHUH (KUCIIOT, OCHOBAaHU, aM(OTEpHBIX COCIMHEHNI) B CBETE TEOPUH AIEKTPOIUTUIECKON TUCCOLMALIUHN 1
npoToHHOW Teopuu. Jlajgee paccMmarpuBaeTcs KiacCH(GUKAIMsS XUMUYECKHMX pPEaKUMHd B OpPraHUYecKod H
HEOPraHMYeCKOM XUMMHU. 3aBepliaeT Kypc 3HAKOMCTBO CTAapIIEKIACCHUKOB C IIEPCHEKTHBAMH Pa3BUTHSA
XMUMHAYECKOW HayKH M XMMHYECKOI'O IPOM3BOJICTBA, C MpoOiIeMaMH OXpaHbl OKPYKAIOLIEH CPeabl 0T XUMHUYECKOIr0
3arps3HEHUs U MyTAMHU UX PeleHNs.
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Teopusa cmpoenusn opzanuueckux coeounenuii A. M. Bymneposa. IIpeomem opzanuueckoii xumuu.
Opeanuyeckue sewecmea: NPUpoomvie, UCKYCCmEeHHble u cunmemuyeckue. Ocobennocmu cocmasa u
cmpoenus opeaHudeckux eeujecms. Bumanusm u e2o kpax. I[lonamue 06 y2nee000pooax.

OcHoBHbIE M0JI03KeHHSI TEOPUU XUMHU4YecKoro crpoennsi byrieposa. BanentHocTb. CTpyKTypHBIE
(dbopMyITbl — TIOJTHBIC U coKpaménHbie. [IpocThie (0MHAPHBIC) M KPATHEIC (IBOMHBIC U TPOWHBIC) CBSI3H.
N3omepsl 1 n3omepus. B3auMHOe BIMSIHUE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexotopble o0lMe XMMHYECKHE CBOMCTBA OPraHMYECKUX BEILECTB: MX TOpPEHUE,
I1aBleHue U oOyrivBaHue. Mojenu (LIapoCTepKHEBbIE U OOBEMHBIE) MOJIEKYJ OPraHUYECKUX
COEJIMHEHUH pa3HbIX KiaccoB. OmpeieneHne JEMEHTHOTO COCTaBa OPraHNYECKUX COEIMHEHUH.
Jlabopamopnuwie onvimot. VI3roTOBICHUE MOJIEIIEN OPraHUYECKUX COEAUHEHUI.

YriaeBoaopoabl U UX NPUPOAHBIE HCTOYHUKHU

IIpeneabHbie yriaesogopoabl. Ankanbl. OmnpeneneHue. ['oMonaoruueckuil psii aJkaHoB U €ro oOrast
dbopmyna. CtpykTypHas uzomepus yriepoaHoit nemnu. Pagukansl. Homenkinarypa ankanoB. XUMHUYECKHE
CBOMCTBA aJKaHOB: TOPEHHE, PEAKIMW 3aMEIICHUs (TAJIOTCHUPOBAHME), PEAKIMs Pa3IOKEHHS METaHa,
peaxuus AeTUAPUPOBAHUS dTaHA.

HenpeneabHsie yrieBoaopoabl. AjkeHbl. OtuieH. ['omonormyeckunid psan ankeHoB. Homenknarypa.
CrpykrypHas u3zomepus. IIpomblluieHHOE NOJMydeHHE AIKEHOB: KPEKHWHI U JIETHIpUpPOBaHHUE AIKAHOB.
Peakuust neruzpparanuu 3TaHONa, Kak J1a0OpaTOPHBIM CIOCOO MOJIydyeHHUs ATHIICHA. Peakuun
MIPUCOEUHEHMS: TUApaTalus, TUIPOTaJOreHUpOBaHuE, TajJoreHupoBaHue, nonuMmepusauuu. IlpaBuio
MapkoBHHKOBa. OKHCIIEHHE aTKeHOB. KauecTBEHHbIE PEaKIIMK Ha HEMPEACIbHBIE YTIIEBOJOPO/IbI.
Aaxkaauennl. Kayuykm. Homenknatypa. ConpsbkéHHble auensl. byramueHn-1,3, wm3onpeH. Peakums
JlebeneBa. Peakmum  mpucoeawHEHUs — ankaaueHoB. Kaydyku:  HaTypajdbHBIM, CHHTETUYECKHE
(6yTagreHOBBIN, H30TIPEHOBHIN). Bynkanu3anus kaydyka. Pesuna. J00HHT.

AakuHbl. O01mas xapakTepucTuka romojiorndeckoro psaa. CriocoOsl 0Opa3oBaHUs HA3BAaHWUN AJTKHUHOB.
XHMMHMYECKHE CBOWCTBA alETUIEHA: TOPEHHE, pEaKIUu MPUCOCAUHEHUS: THUIPOrajloreHUPOBAHUE,
raJloreHupoBanue, ruaparanus (peakuus Kydeposa), — ero moisiyueHue U npumeHeHue. Bununxmopua u
€ro MOJMMEPHU3aLHUs B TOJTUXIOPBUHUIL

Apenbl. beH305, Kak NpeacTaBUTENb apOMATHYECKUX YIrieBOAOpoaA0oB. CTpOeHHME €ro MOJIEKYJbl M
CBOMCTBa (pU3MUECKWe M XMMHUYECKHE CBOWCTBA: FOPEHHE, PEaKIHMH 3aMEeUIeHHs — TaJOTeHUpPOBaHUE,
HutpoBanue. [lonydyenue u npumeHenue 6eH3oa.

Ipupoanbiii 1 monyTHbIH ra3el. CoctaB npupoHOro raza. Ero naxoxxaenue B npupoje. [Ipeumymiecrpa
MPUPOJHOTO raza Kak TOIUIMBA. XHUMHUYECKas IepepaboTka MPUPOAHOTO rasza: KOHBEPCHUS, MHPOJIH3.
CuHTe3-ra3 u ero NpuMeHEHHe.

[TonytHbIe Ta3bl, ux cocras. [lepepaboTka MOMYTHOrO raza Ha (pakiUH: CyXOW ras, mporaH-OyTaHOBas
CMECh, ra30BbIi OCH3UH.

Hed1b 1 cnioco0bl eé nepepadorku. CoctaB HedTH U € epepaboTKa: MEePeroHKa, KPeKUHT, pu(OPMHUHT.
Hedrenponykrsl u ux nonyuenue. [lonsatue 06 okTaHOBOM umcie. XUMUYECKHE CIIOCOOBI MOBBIIICHUS
KauecTBa OCH3MHA.

KamenHblii yroib u ero nepepadorka. KokcoBaHne KaMEHHOTO YIJisi M €ro MpOJYKThl: KOKCOBBIN ras,
aMMUayvHas BOJia, KAMEHHOYTOJIbHAs cMOJIa, KOKc. ["a3udukanus KaMeHHOTO YTIIs.

Jemoncmpayuu. 1'opeHue NpenenbHBIX U HENPEENIbHBIX YIIIEBOJOPOJIOB: METaHa, ATAaHA, aleTHIICHA.
KauecTBeHHBIE peakliy Ha HeMpeleibHbIE YIIeBOJAOPOAbI: 00ECIBEUMBAHHE STUJICHOM U allETUICHOM
pacTBOpOB TMepMaHraHata Kanusg W OpoMHOW Bojabl. OTHOIIEHHWE O€H30Jla K DJTUM OKHUCIHUTENISM.
Herunparamust stanona. [waponus kapOupa kameius. Komnmekuun «Hedts u  HeTempomyKTh»,
«KameHHBIN yroib U MPOAYKTHI ero nepepadbotkmny», «Kayuykny. Kapra mone3nsix uckonaemMsix PO.
Jlabopamopnuwie onvimoi. O6HapyXeHUE IPOTYKTOB TopeHust cBeur. MccnenoBanue CBOWCTB KaydyKOB.
Kucaopon- u a3orconep:kamue opraHu4ecKue coeJHHeHHs

Onnoatomublie cnuprthl. Onpenenenne. OyHKIMOHAIbHAS TUAPOKCUIbHAS Tpynna. ['oMonoruveckuit
PSI IPEENbHBIX OJJTHOATOMHBIX CIIUPTOB. M3oMepus mosoxkenust GpyHKIMOHAIBHOH Tpymibl. BogopoaHas
CBsI3b. XMMHUYECKHE CBOMCTBA CIMPTOB. ANbJeTUIHAs Tpyma. Peakuus srepuduKanum, cloxxHbie dQUpsI.
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[Ipumenenne cnupToB. JleicTBHE METUIIOBOTO M 3THJIOBOTO CIMPTOB HA OPTaHU3M YEJIOBEKA.
MHoroaroMHble CHHPTBI. ODTUJICHTIIUKOJb, KaK IMPEACTaBUTEIb JBYXaTOMHBIX M TJIMIIEPUH, KakK
IIPE/ICTaBUTEND TPEXAaTOMHBIX cUpTOB. KauecTBeHHas peakius Ha MHOIOATOMHBIE CIIMPTHI, UX CBOICTBA,
noJyiydeHue u npumenenue. [lousrue 06 antudpuszax.

®enoj. Ctpoenue, noixyueHue, cBoiicTBa U npumeHenue (eHosna. KayecTBeHHbIe peakuuu Ha (EHOJI
B3anMHoe BnvsiHEE aTOMOB B MOJIEKYIe (heHoa.

Aabaerubl U KeToHbl. PopManbAeryua U aleTaIbJIeru], KaK MPEJCTaBUTENN allbJIErHJI0B, COCTaB HUX
Mouiekynl. @yHKIMOHaIbHas KapOoHubHas rpynna. KauecTBeHHbIe peakuuu Ha anbjaeruabl. CBONCTBA,
MOJIydeHHE W TpPHMEHEHHe QGopMaibAeruia M aleraibleruga. Peakuud TNOJUKOHICHCAIIUH IS
dopmanpaeruaa. [loHsTHE O KETOHAX HA PUMEPE ALETOHA.

KapOoHoBble KHCI0TBI. ['OMOJIOTHYECKHH psAN TPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XKupnsie kapOOHOBBIE KMCIOTH. XMMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. [lonyueHne u npumeHenue
MYPAaBbUHOMN U YKCYCHOW KHUCIIOT.

Caoxnble 3¢pupbl. Kupsbl. Peakius stepuduxanuu. Cnoxusie 3¢upsl. Kupbl, UX COCTaB U THAPOJIU3
(KuCTOTHBIN U 1IeoYHOM). Mbuta. ['uapupoBaHue KUpos.

YraeBoabl. YrieBonabl. Monocaxapuzisl. [nmoko3a kak anpaerugocnupt. Copout. MoJOYHOKUCITOE H
cnupToBoe Opokenue. Potocunres. ucaxapuasl. Caxaposa. [Tonucaxapuasl: kpaxmal, HeJUTI0N03a.
AMuHBI. AMUHOTpyIIa. AMUHBI IpeJenbHble U apoMatndyeckne. AHWIMH. [lonydenune amuHoB. Peaknus
3uHMHA. XMMHAYECKHE CBOWCTBA U IPUMEHEHUE AMUHOB.

AMMHOKHMCJI0TBI. AMHUHOKHUCIIOTBI, COCTaB MX MOJIEKYJ1 M CBOMCTBa, Kak aM(OTEPHBIX OPraHUYECKHX
CoOeMHEHUN. [NHIMH, Kak TPEACTaBUTENb aMHUHOKUCIOT. [lodydyeHne mMOJMNETUIOB peakiuen
noJimkoHAeHcanuu. [loHsTHe 0 NeNTUIHON CBS3H.

Beaku. Crpoenue Mosekyn OeNKOB: MEpBUYHAs, BTOPUYHAS U TpeTHYHas CTPYKTYypbl. KauecTBeHHBIE
peakiuu Ha OCJKH, UX THAPOJIN3, IEHATYpaIus U OMOoJIOTHYeCKUe (YHKITUH.

Hemoncmpayuu. IlonydeHue anbAeruIOB OKHUCIEHHEM cnupTtoB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIUPTHI. 3aBUCUMOCTh PaCTBOPUMOCTH (PeHOIIa B BOJIE OT TemrepaTypbl. BzaumoneiicTsue
¢ 6pomHo# Boso# 1 ximopuaoM xkenesa(lll), kak kauecTBeHHBIE peakiuu Ha ¢eHoul. Peakiuu cepedOpsiHOTO
3epKaJia ¥ CO CBEXKENOJydeHHBIM Tuapokcuiom Meau(ll) mpu HarpeBaHuy, Kak KaueCTBEHHBIC PEaKIIUKA Ha
anpaeruapl. OOpasnbpl MypaBbHUHOHM, YKCYCHOW, TaJIbMHUTHHOBOM U CTEApPUHOBOW KHCIOT H HX
pacTBOPUMOCTB B BOJE. AJIbJIEIHIHbIE CBOKMCTBA U CBOMCTBA MHOTOATOMHBIX CIIMPTOB IIFOKO3bI B pEaKLIUU
¢ ruapokcugom meau(ll). Unentudukanms kpaxmana. KauecTBeHHbIC peakiiny Ha OSJIKH.
Jlabopamopusie onvimor. CpaBHEHUE CKOPOCTU UCHAPEHMS BOJABI M 3TaHOJA. PacTBOPUMOCTh riauuepuHa
B BOJ€. XMMHMYECKHE CBONCTBA YKCYCHOW KHUCHOTHL. OnpeneneHue HENpeAesbHOCTH PaCTUTEIBHOTO
Macia. Mnentudukanus Kpaxmalia B HEKOTOPBIX MPOAYKTaxX MUTaHusA. M3roToBiieHHE KpaxMallbHOTO
Kiericrepa. M3rotosiienne Mojenne MoJaeKysl aMMHOB. M3roToBiIeHNE MOIETN MOJIEKYJIbI TIIULMHA.
Ilpakmuueckas paboma. Vinentrudukanus opraHi4ecKux CoOeIMHEHUH.

Opranuyeckasi XumMusi 1 001IECTBO

Buorexnosorus. [lepuoas! e€ pazsutus. Tpu HanmpaBiieHrss OMOTEXHOJOTHU: TeHHAs (MJIM TeHEeTHYECKas)
WHXXEHepHUs; KJIeTOYHas WHXEeHepus;, Ouosoruueckas WHxeHepus. ['eHeTnueckn MoaupuIIUPOBaHHBIC
oprauu3mbl ('MO) u Tpancrennas nponayknus. KnonupoBanue. MmMmoOunmn3oBaHHble (EPMEHTBI M HX
IIPUMEHEHUE.

Mosmmepsnl. Knaccudukanus nomumepoB. VckyccTBeHHbIE TOTUMEPHI: LEJUTYIOU/, alleTaTHBIM MIENK,
BHCKO3a, LeiodaH.

Cunrernueckue mnojumepsl. [lomumepusanus ¥ TOJUKOHAGHCAIUS, KaK CHOCOOBI TOTYYEHUS
nonuMepoB. CuHTeTnueckue kayuyku. [lomuctupon, TedIoH U MONUBHHUIXIOPUI, KaK MPEICTaBUTEIH
mactMacc. CHHTETHYECKHE BOJIOKHA: KallpOH, HalJIOH, KeBJap, JaBCaH.

Hemoncmpayuu. Konnekunm KaydyKoB, IUIACTMAcC, CHUHTETHYECKMX BOJIOKOH M H3JAEIMI W3 HHX.
depMeHTaTUBHOE Pa3oKEeHUE NMEPOKCHIA BOJOPO/Ia C MOMOIIBIO KaTalla3bl CBEXKEHATEPTHIX MOPKOBU HIIU
KapTodes.

Jlabopamopnwie onvimor. O3HaKOMIIEHUE C KOJUIEKIIMSIMU Kay4yKOB, IJJACTMACC U BOJIOKOH.
Ilpakmuueckasa paboma. PacriozHaBaHUE IIACTMACC U BOJIOKOH.
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CTtpoeHue BelecTB

OcHoBHbBIE CBelleHUs1 0 CTpoeHnH atoma. CTpoeHHe aroMma: COCTaB sjipa (HYKJIOHBI) M AJIEKTPOHHAs
obosouka. [lonste 00 m3otonmax. I[loHSATHE O XMMHUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
OJMHAKOBBIM 3apSJIOM SIApaA.

Iepuoauyeckass cucrema xumMu4deckux 3jiemeHToB /. . MeHaesieeBa B cBeTe cBeTe Y4YeHHUS O
crpoenun aroma. Dusnueckuii cmbicn mnpuHsTodM B Tabmune JI. M. MenpaeneeBa CHUMBOIHMKHU:
MOPAIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa MepHoia U HoMepa rpynnsl. [IoHSITHE 0 BaJE€HTHBIX JIEKTPOHAX.
OtoOpaskeHHE CTPOCHUS DJICKTPOHHBIX O0O00JOYEK AaTOMOB XHMHYECKHX OJJIEMEHTOB C ITOMOIIBIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpapuIecKux GopMyII.

OObsicHEeHNE 3aKOHOMEPHOCTEN M3MEHEHUsS! CBOMCTB AJIEMEHTOB B MEPHOJAaX U Ipylmnax MepuoandecKout
CUCTEMBI, KaK CIEACTBUE UX JIEKTPOHHOTO CTPOEHUS. DIIEKTPOHHBIE CEMENCTBA XUMHUECKHX JIEMEHTOB.
CpaBHenue Ileprnoanyeckoro 3aKoHa M T€OPMH XMMHYECKOro CTpoeHMs HAa (uiiocockoil ocHOBe:
MPEINOCHIIKA OTKpPbITUS [lepnoandyeckoro 3akoHa M TEOPUHM XUMHYECKOIO CTPOCHHSI OpPraHUYECKHX
COCIMHEHUI; POJIb JIMYHOCTH B HCTOPUM XUMHH; 3HAYEHUE MPAKTUKU B CTAHOBJICHUW W Pa3BUTHH
XUMHYECKUX TEOPHUH.

HNonHasi xummuuyeckasi CBA3b U MOHHbIE KPUCTAJIMYECKHEe PelléTKU. KaTHOHBI M aHUOHBI: UX 3apsibl U
KJaccu(ukaiys mo cocTaBy Ha MpocThie U cinoxHbIe. [IpencraButenn. [loHsTHE 00 MOHHONW XUMHYECKON
cBsa3u. MoHHas KpucTammmdeckas pemérka W (U3HMYECKHE CBOWCTBA BEIIECTB, OOYCIOBJIICHHBIC STHUM
CTPOEHUEM.

KoBajieHTHasi XuMMHU4YeCKasi CBSA3b. ATOMHbIE W MOJIEKYJSIPHbIE KPHUCTAINYECKHE PeIIEéTKH.
[ToHsiTHE O KOBAJEHTHOM CBA3U. DIEKTPOOTPUIATEILHOCTD, HEMOJISIPHAS U TOJISIpPHASI KOBAJICHTHBIE CBSI3H.
KpatHocTh KOBasleHTHOH CBsi3U. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHBIX CBsA3EH: OOMEHHBIN M JJOHOPHO-
akuenTtopHelil. [losIpHOCTE MOJIEKYINBI, Kak CIEACTBUE MOJSPHOCTH CBSI3M U TE€OMETPUM MOJIEKYJIBI.
Kpucrannnueckue pemeéTkn ¢ 3TUM THUIIOM CBSI3U: MOJIEKYJISIpHbIE M aTOMHble. PU3HUYECKHE CBOMCTBA
BEIECTB, 00YCIOBIEHHBIE TUIIOM KPUCTAIITHYECKUX PEHIETOK.

Mertauinyeckass cBs3b. [IoHATHE O METAIIMYECKON CBSI3M M METAIMYECKUX KPUCTATUIMYECKUX
peméTkax. PuU3NUEeCKue CBOKWCTBA METAUIOB HA OCHOBE MX KPUCTAUIMYECKOro crpoeHus. [Ipumenenue
METAJUIOB HAa OCHOBE UX CBOMCTB. UEpHBIE U LIBETHHIE CILIABBI.

Bogoponnas xummuuyeckasi CBfA3b. MEXMOJEKYIsIpHAsT M BHYTPUMOJIEKYIISIPHAs BOJOPOJHBIE CBS3H.
3HavYeHHE MEXMOJIEKYIISIPHBIX BOJOPOIHBIX CBA3EH B IPUPOJE U KU3HU YEIIOBEKA.

HHonumepsl. IlomyuyeHne noaMMepoB peakUMsIMH MOJIMMEPU3ALUMU U MOJUKOHJEHcauuu. Baxheiimue
MPEACTABUTENN [UIACTMACC M BOJIOKOH, HMX IIOJlyd€HUE, CBOMCTBa U mnpumMmeHeHue. [lonstue o
HEOPraHUYECKHUX MOJIUMEPAX U UX MPEIACTABUTEIH.

Mucnepcuble cucreMsbl. [loHsTre o nucnepcHoit aze U TUCHEPCUOHHON cpelie. ArperaTHOe COCTOSIHUE
pasMep uactull (a3bl, Kak OCHOBa ISl KiIacCU(UKALMKU AUCIEPCHBIX CUCTEM. DMYIbCUU, CYCIICH3UH,
a’po30JIi — TPYNIbl TPyOOAMCIIEPCHBIX CHUCTEM, HUX TMPEACTABUTENH. 30JM U TE€Id — TPYIIIb
TOHKOJIUCIIEPCHBIX CUCTEM, UX npeacTaButenu. [loHsaTre o cunepesnce U KOaryssinuu.

Hemoncmpayuu. llepuonndeckoil cucteMbl xuMudeckux aneMeHToB [[. M. MengeneeBa B pa3imuyHbIX
dbopmax. Mozenb HOHHON KPUCTAJUIMUECKON pemI€TKH Ha MpuUMepe XJIopuaa HaTpus. MuHepasisl ¢ 3TUM
TUINOM KPUCTAJUIMYECKOM PpEETKON: KalbUUT, TramuT. MoJenu MOJIEKYJIIPHOW KPUCTAILUIMYECKOMN
pPEHIETKH Ha MPUMEPE «CYXOTO JbJa» WM MOJAa M aTOMHOM KpPUCTAUIMYECKON PEMIETKH Ha MpUMEpE
anMasa, rpaduTa wid kBapua. Mojaenb MOJspHOTo o0béMa raza. Mojenu KpHCTAUIMYECKUX PEerEToK
HEKOTOpBIX MeTalioB. Komekinn o0pa3oB pa3nuuHbIX AUCTIEPCHBIX cucTeM. CHHEPE3UC U KOAryIIsIIHsL.
Jlabopamopusie onvimvi. KOHCTpyUpOBaHUE MOJEIHM METAJUIMYECKOM XuMHU4eckoil cBsi3u. llomyuenue
KOJUIOUJHOTO PAacTBOpa KYpPHHOTO O€lika, MCCIEeIOBAaHUE €r0 CBOWCTB C MOMOIIBIO JIA3€PHON YKa3KU U
MpoBeJieHUue ero naeHaTypanuu. [lodydeHune SMyIbCHUU PACTUTENBHOTO Macia W HaOmoJeHue 3a eé
paccrnoenuem. [lonyueHue cycreH3un «M3BECTKOBOTO MOJIOKa» U HaOIIOJCHHE 32 €€ CeMMEHTaIUEH.
XuMHYecKHe peakuuu

Kaaccudukanusi XHUMUYECKUX peakmuil. AJIOTponH3anus W HW30MEpU3alus, KaK peakiuu 0e3
W3MEHEHHs COCTaBa BellecTB. AJutoTpornus u e€ mpuuuHbl. Kimaccupukanus peakimuii mo pasiuyHbIM
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OCHOBAHHMSM: IO YUCIIy U COCTAaBY pEareHTOB M MPOIYKTOB, MO ¢asze, M0 UCIOIb30BaHUIO KaTalu3aTopa
wi (pepMeHTa, 1o TerioBomy 3dgdexry. TepmMoxuMudeckue ypaBHEHUsT Peaknil.

Cxopoctb XUMHYeCKHX peakuuii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XUMHUYECKUX PEaAKIIMN:
IIPUPO/Ia PEarupyroIrX BELIECTB, TEMIEPATypa, IUIOLIAa/lb UX COIPUKOCHOBEHUS pearupyouux BEIIECTB,
UX KOHIEHTpalus, NpUCYTCTBHE Karanu3aropa. [loHstue o katanmuse. DepMeHTHI, KaK OMOIOTHYECKUe
Karaiau3aTopbl. UHrMOUTOPHI, KaK «@HTOHUMBD» KaTalu3aTOPOB U UX 3HAUYEHUE.

XuMHnuyeckoe paBHOBecHe M CHOcoObI ero cmemeHus. Krnaccudukanys XUMHUUYECKMX PEAKIUN II0
NpU3HAKY UX HarpasieHus. [lorsTne 06 00paTUMBIX peakIHsIX U XUMHUYecKoM paBHoBecuu. [Ipunimmn Jle-
[larense u cnocoObl CMEIIEHHUsSI XUMHYECKOTO paBHOBecHs. OOImas XapakTepUCTHKa PEaKIHii CHHTE30B
ammuaka u okcuza cepbl(V1) 1 paccMoTpeHHe ycI0BUM CMEILIEHUsI UX PAaBHOBECHSI HA TPOU3BO/ICTBE.
I'mapoams. OOGpatuMmblii ¥ HeoOpaTUMbI THApoau3bl. I'maponus cosed U ero Tumbl. ['uaponus
OpraHMYeCKUX COEJIMHEHUH B JKHMBBIX OpPraHM3MOB, Kak OcHOBa oOMeHa BemiecTB. Ilonstue 00
SHEPreTHUecKoM 0OMEHE B KJIETKE U POJIM THAPOIIN3a B HEM.

OKuUCINTEIbHO-BOCCTAHOBUTE/IbHBbIE peaknuu. CTeneHb OKUCICHUS U €€ onpezeneHue o Gopmynam
OpraHMYECKUX U HEOPraHWYECKUX BEIIECTB. DJIEMEHTHI U BEIECTBA, KaK OKUCIUTENIN U BOCCTAHOBUTEIIH.
[TonsiTHE 0 mpoleccax OKUCIEHUs U BoccTaHOBIeHHs. COCTaBleHNE YpaBHEHUN XUMUYECKUX peakluid Ha
OCHOBE JIEKTPOHHOTO OajaHca.

DJIEKTPOJIM3 PaclJIaBOB M PAacTBOPOB JJIEKTPOJMTOB. XapaKTepUCTHKA DJEKTPOJN3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOTO Tpoliecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOLIEro B pacTBOpax
aneKkTposuToB. [IpakTHueckoe mpUMeHeHUe AIEeKTPOoJIn3a: MOIydYeHHEe TraJoreHoB, BOJA0POaa, KUCIOpOoa,
IIEJIOYHBIX METAIJIOB U LIEJIOUEH, a TAKKe aJTFOMUHUS AJIEKTPOJIM30M PacIUIaBOB U PACTBOPOB COEIMHEHUI
3THX 371eMeHTOB. [IoHsATHE 0 TaTbBaHOIIACTHKE, FAIbBAHOCTEr U, pAPUHUPOBAHUH LIBETHBIX METAILJIOB.
Hemoncmpayuu. PacTBOpeHNE CEPHON KUCIOTHI U aMMUAYHOU CEUTPHI U (PUKCAIHS TETUIOBBIX SIBICHUN
JUISl 3TUX TpoleccoB. B3auMoaencTBusi pacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCJIOT OJMHAKOBOM
KOHLIEHTPAllMK C OJMHAKOBBIMU KycOukaMu (TpaHyjaMu) LWHKa M B3aUMOJIEWCTBHE OJMHAKOBBIX
KYCOUYKOB pa3HbIX METAJUIOB (MarHus, IIMHKA, Xejle3a) C PacTBOPOM COJISTHOM KHCJIOTHI, KaK NpPUMEP
3aBUCHUMOCTH CKOpPOCTH XHUMHUYECKHX peaKlHMil OT NpHUpojbl BeulecTB. B3ammoneiicTBue pacTBOPOB
THOCYNb(aTa HATPUS KOHLEHTPALMU W TEMIEpaTypbl C PaCTBOPOM CEpPHOM KUCIOTHL. MonenupoBaHue
«KHMsIero cnos». Mcnonp3oBaHue HEOPraHMYECKHX KaTajau3aTopoB (cojeil »kenesa, MOAuAa Kalus) U
MIPUPOJHBIX OOBEKTOB, COAEpXKAIIUX Karanazy (Cblpoe Msco, Kaprodesb) A pa3iokKeHHs NEpOKCUaa
BoJopoJia. B3aummopeiicTBMe 1MHKA C COJSHOW KHUCJIOTOM HUTpaTtoM cepedpa, Kak MpUMEpHI
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHON  peakiuii u  peakuun oOmena. KoHcTpynpoBanue Monenu
anekrponnsépa. BuneodparMeHTt ¢ NpoMBIIIEHHOW YCTaHOBKH ISl TOTYYEHUS aTIOMUHUSL.
Jlabopamopnsie onvimui. Vnmoctpanus npaBuia beproiie Ha NpakTUKe — MPOBEIACHHE pEaKIUil
oOpa3oBaHHEM OCaJiKa, ra3a M BOJbl. | €TEpOreHHbIN KaTalu3 Ha MpUMEpe pa3jioKeHHUs IMEepPOKCHIa
BOJIOpOJa B MPUCYTCTBUM JAUOKCcHAAa Mapranua. CMelleHHe PaBHOBECUS B CHCTEME Fe** + 3CNS™ «
Fe(CNS)s. HcnbiTaHue HHAMKATOPAMH CPeIbl PACTBOPOB COJICH pAa3IMYHBIX THUMOB. OKHCIMTEIHHO-
BOCCTAaHOBUTEJIbHAS pPEaKIMsl M peakuus oOMEeHa Ha MpUMEpe B3aUMOJICHCTBHUS PAcTBOPOB cCylbdara
meau(Il) ¢ xxene3om u pacTBOPOM IIETOYH.

Ilpakmuueckas padoma. Pemienue 3KkCiepuMEHTANBHBIX 337124 110 TeMe «XUMHUECKas PeaKIus.
BemecTBa n ux cBoiicTBa

Metanibl. Ouznyeckue CBOMCTBA METAJUIOB, KaK (PYHKIMSA UX CTpoeHUs. JleneHue MeTasioB Ha TPYIIIBI
B TEXHHUKE U XUMHUHU. XUMUYECKUE CBOICTBA METAJIOB U IEKTPOXUMUYECKUN psii Hanpspkenuid. [lonstue
0 MeTaJNIOTepMUU (aIFOMUHOTEPMUU, MATHUETEPMHUU U JIp. ).

Hemerannsbl. Biaaropoansie ra3pl. Hemerannsl kak okuciautenu. HemeTannsl kak BOCCTaHOBHUTEH. Psn
ANEKTPOOTPHUIIATENFHOCTU. VIHEpTHBIE Wi 01aropoAHbIE Ta3kl.

Kuciaorsl Heopranmuyeckue W opraHmveckume. KucCIOTBI ¢ TOYKHM 3peHHUS aTOMHO-MOJIEKYJISIPHOTO
yueHust. KucinoTsl ¢ TOUKH 3peHUs] TEOPUH IEKTPOJIUTUUECKONW quccorrani. KuciaoTsl ¢ ToUku 3peHus
npoToHHOU Teopuu. O0IKe XuMHUecKue cBoiicTBa KucioT. Knaccudukarus Kucnor.

OcHoBaHMsl HeopraHu4yeckue M opraHmyeckue. OCHOBaHMS C TOYKM 3PEHMSI aTOMHO-MOJIEKYJISPHOTO
yueHus. OCHOBaHHUS C TOYKH 3pEHHUS TEOPUHU NIEKTPOJUTHUYECKOW aucconuanuu. OCHOBaHMS C TOUYKH
3peHusi MpPOTOHHOW Teopuu. Kiaccudukamuss ocHOBaHM. XUMHUYECKHE CBONCTBA OPraHUYECKUX U
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HEOPraHWYECKUX OCHOBAHU.

AMdoTepHble coeMHEHMs] HeOpraHu4yeckue u opraHuveckme. Heopranmueckue amdoTepHbIe
COCIMHEHUS: OKCHUIbl W TUIAPOKCHIBL, — MX  CBOWCTBA M MOJydeHHE. AMQOTEpHbIE OpraHMYECKHe
COEJIMHEHUS Ha IPUMEpPEe aMUHOKHUCIIOT. IlenTupl v nenTuaHas CBS3b.

Coim. Knaccudukanus coneir. XKéctkocte Boapl M criocoObl e€ ycrpanenus. Ilepexon kapOoHara B
ruipokapOoHat u ooparHo. OOIIFEe XUMHUYECKHE CBOMCTBA COJICH.

Hemoncmpayuu. Konnexuus meramioB. Komnekuns HemeramioB. BzaumoelicTBue KOHLIEHTPUPOBaHHON
AQ30THOM KHCIJIOTBI C Meablo. Bembllika TepMHTHOM cMecH. Bcembimka 4€pHoro mopoxa. BelTecHeHue
raJIorTeHOB W3 HUX pacTBOpPOB JPYIMMM rajoreHamu. BsaumopeicTBue NapoB KOHLEHTPUPOBAHHBIX
pPacTBOPOB COJSIHOM KHCIOTHI M aMMHaka («apiM Oe3 orHs»). llomyueHne amMMHaka W W3YydeHHE €ro
CBOMCTB. Pa3nnuHble cilydan B3aMMOJCUCTBUS PACTBOPOB COJIEW alOMHMHHMS cO 11En0o4blo. [lomyuenue
XKECTKOU BOJIbI U YCTPAHEHHE €€ )KECTKOCTH.

Jlabopamopnsie onvimet. [lonydyeHne HEPaCTBOPUMOIO THJIPOKCHIA U €T0 B3aUMOJICHCTBUE C KUCIOTOM.
HccnenoBanne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISHOM M YKCYCHOW KHMCIIOT KamelbHbIM METOAOM IpU
ux pazoaBnenun Bojaou. IlomyueHne ampoTepHOro TUAPOKCHAA U WM3yYeHHE ero cBOMCTB. [IpoBenenue
KaueCTBEHHBIX peakluil 0 ONPEEICHNIO0 COCTaBa COJIH.

Ilpakmuueckasa paboma. Penienne 3kcriepuMEHTAIBHBIX 3a1a4 110 TeMe «BelecTBa 1 UX CBOMCTBaY.
XuMHs U COBPEMEHHOe 00111eCTBO

IIpousBoacTBo ammuaka u MeranoJa. [[oHITHE 0 XMMHUYECKOW TEXHOJIOTHHA. XUMHYECKUE PEAKIUU B
IIPOM3BOJICTBE aMMHaKka U MeraHoJsia. OOmiasi Kiaccu(UKaIlMOHHAs XapaKTepUCTUKA peakluil CHUHTe3a B
MIPOM3BOJICTBE 3TUX MPOAYKTOB. HaydHble NMpPUHIUIIBL, JIeXKaIle B OCHOBE IMPOM3BOJICTBA aMMHakKa U
MeTtaHoJsia. CpaBHEHHE STHUX POU3BOJICTB.

XHUMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 001Ieil KyJabTyphl YeJI0BeKa. MapKkupoBKa yIIaKOBOYHBIX
MaTepHUaIOB, TEKTPOHUKU U OBITOBON TEXHUKH, 3KOJIOTMYHOTO TOBApa, IPOAYKTOB MUTAHUS, ITUKETOK I10
YXOJ1y 32 OJICKIOM.

Hemoncmpayuu. Monenb NMPOMBIIUICHHONW YCTAHOBKHM TOJYYEHUS CEPHOM KUCIOTHI. Moienb KOJOHHBI
CHHTEe3a aMMMaKa. BuaeodparMeHTsl U ciiaiiibl O CTENEHN YKOJOIMUECKOW YUCTOThI TOBApa.
Jlabopamopuvie onvimei. V3ydeHue  MapKMpOBOK  Pa3JIMYHBIX  BHJOB  INPOMBIIUICHHBIX H
IIPOJIOBOJILCTBEHHBIX TOBAPOB.
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3. TEMATHYECKOEIIJIAHUPOBAHHUE

10 kaacc
Tembr Komnuaectso KonmuectBo | KomuuectBo
yacoB(0aza) JI/P, TI/P K/P
Bsenenue . Teopus cTpoeHMst OpraHU4eCKUX 3
COCTMHEHU I
VYTr1eBo10poAbl U UX MPUPOIHBIE UCTOUYHUKHI 8 1
Kucnoponconepxamue OpraHuYecKue 8
COCTMHEHUS
A30TCcoAepKalIfe OpraHnYeCKUEe COCTUHEHUS 8 1 1
buonornuecku AKTUBHBIE OpraHuYecKue 4
COCTMHECHUS. XUMUS U KU3Hb.
HckyccTBeHHBIE M CHHTETHYECKUE TTOJIUMEPHI 2 1
[ToBTOpEHME 1
Hroro 34 2 2
11 kaace
Tembl KoaunuyectBou| Konuyectso | Konmdectso
acoB JI/P, I1/P K/P
(0aza)
Crpoenue atoma u [lepronnueckuii 3akoH 3
J.M.MengeneeBa
CtpoeHue BemecTna. 13 1
XHUMHUYECKUE PEAKITUN 9 1
BemecTBa, ux cBoiicTBa 8 1 1
[ToBTOpEHME OCHOBHBIX BOIPOCOB Kypca XUMHUH
1
Hroro 34 2 2
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JIMCT KOPpPEeKTUPOBKHU padoueil mporpaMmal (KajleHIaAPHO-TEMATHYECKOT0 MJIAHNPOBAHUA)

Ha yueOHbI roj
Yunrenb:
Ipeamer:
Kanacc:
Ne Tema mo KTII Ilnan, 4 ®akT,y |Ipuyuna Cnocod

yYpoka KOPPeKTHPOBKH KOPPEKTHPOBKH
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