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B cucreme ecrecTBEHHO-HAy4YHOTO OOpa30BaHUsI XUMHUSA Kak Yy4eOHBIH
IpeaIMeT 3aHUMaeT BaKHOE MECTO B TIO3HAHHUM 3aKOHOB MIPUPOJIbI, (POPMUPOBAHUU
HAy4YHOM KapTHUHBl MHpA, XUMHUYECKOH TIPAMOTHOCTH, HEOOXOIMMOM IS
MOBCEHEBHON W3HM, HABBIKOB 3JI0POBOrO M 0O€30MacHOr0 JUisl 4YellOBeKa U
OKpYXalolllel ero cpeabl 00pas3a KU3HH, a TAKKE B BOCIHTAHHM HKOJIOTHYECKOM
KYJIbTYpbI, GOPMUPOBAHUH COOCTBEHHOM MO3UILIUU MO OTHOILIEHUIO K XUMUYECKOM
uH(pOopMaIuu, NOJy4aeMOr U3 pa3HbIX HICTOYHUKOB.

VYcnemHocTh HM3ydeHUs Y4YeOHOro IIpeAMeTa CBsi3aHAa C OBJAJCHHEM
OCHOBHBIMU TMOHSITUSMH XWUMHH, HAyYHbIMU (aKTaMu, 3aKOHAMH, TEOPHUSIMH,
PUMEHEHUEM MTOJIYUEHHBIX 3HAaHUW MTPU PELIIEHUU TPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOXKET M3ydaThCcsi Ha 0A30BOM U
yIiay0JIeHHOM YPOBHSIX.

N3yuenne xuMuu Ha 0a30BOM YPOBHE OpPHUEHTHPOBAHO Ha oOOecreyeHue
o011eo0pa3oBaTeabHON U OOIIEKYIbTYPHON MOATOTOBKU BBIITY CKHUKOB.

Conepxxanue 0a30BOro Kypca NO3BOJISIET PACKPBITh BEAYLIUME HIEH U
OTJICJIbHBIE TIOJIO)KEHUS, Ba)KHbIE B IIO3HABATEILHOM U MHPOBO33PEHUECKOM
OTHOUIEHUHU: 33aBUCUMOCTb CBOICTB BEIIECTB OT COCTaBa M CTPOCHHS,
00yCJIOBJIEHHOCTh MPUMEHEHHS BEUIECTB UX CBOMCTBAMU; MaTEPUAIIBHOE €MHCTBO
HEOPraHWYECKUX W OpPraHMYECKUX BEIIECTB; BO3pACTAKOIlas pOJb XUMUU B
CO3JaHUM HOBBIX JIEKAPCTB M MaTEpPUAIOB, B OSKOHOMHHU CBIPbS, OXpPaHE
OKPYXarOUIEH CPEIbI.

N3ydyeHre XuMuu Ha yriayOJIeHHOM ypOBHE MPEAINOaraeT NoJIHOEe OCBOCHHE
0a30BOro Kypca M BKJIIOYAET pACIIMPEHUE TPEIMETHBIX pe3yJbTaTOB M
COllep)KaHMUsl,  OPUEHTUPOBAHHOE  HA  MOJATOTOBKY K  MOCJEIYIOEMY
npodecCHOHaTEHOMY 00pa30BaHUIO; PA3BUTHE WHAMBUAYATBHBIX CIIOCOOHOCTEH
oOydaronuxcst mytem Oosee TIIyOOKOro, 4em 3TO MpeaycMaTpuBaeTcsi 0a30BbIM
KypPCOM, OCBOEHHMSI OCHOB HayK, CUCTEMAaTHYECKHUX 3HAHUN; YMEHHE NPHUMEHSTh

IMOJIYYCHHBIC 3HAHUA OJISI PCIICHUS IMPAKTUYCCKHUX W y‘-Ie6HO'I/ICCJ'ICI[OBaTeJ'II)CKI/IX



3a7a4 B M3MEHECHHOW, HECTAaHAAPTHOM CHUTyallud; YMEHHE CHUCTEMATHU3UPOBATh U
00001IaTh TOJIydeHHbIe 3HaHMSA. M3ydeHue mpeamera Ha YriayOJIGHHOM YpPOBHE
Mo3BOJISIET  cHOPMHUPOBATh Y  OOYYaIOMUXCS  yMEHHWE  aHaJU3UPOBATh,
MIPOTHO3UPOBATh W OIEHMBATh C TMO3UIMU DKOJOTHYECKOW O€30MacHOCTH
MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM JEATENHOCTH YEJIOBEKA, CBI3aHHOU
C TIOJIyYEHHEM, TPUMEHEHHUEM U MepepabOTKON BEIIECTB.

N3ydenune mpenmera «XuMuUs» B 4acTH (OPMHUPOBAHHUSA y OOyHarOIIUXCS
HAay4YHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJ/IOB MO3HAHUS, a TAKKE
MPAKTUYECKOTO0 TMPUMEHEHUS HAYYHBIX 3HAHUM OCHOBAHO Ha MEXIIPEIMETHBIX
CBA34X C IIpeaMeTraMu  o0JlacTe  €CTECTBEHHBIX, MaTeMaTHYECKUX U
TyYMaHUTAPHBIX HaYK.

[IpumepHas mporpamMma y4eOHOTO TIIpeAMeTa «XHMHS» COCTaBJICHA Ha
OCHOBE MOJIYJILHOT'O IIPUHIIUIIA TOCTPOCHUSI YUeOHOTI0 MaTepuala, He OnpeaeseT
KOJIMYECTBO YacOB Ha H3y4YCHUE YYEOHOro MpeaMeTra M KIacChl, B KOTOPBIX
npeaMeT MOXKET Hu3ydyaTbes. KypcHBOM B MpHUMEPHBIX YUYEOHBIX IIporpaMmax
BBIJICJICHBI 3JIEMEHTHI COJCPXKAHMS, OTHOCAIIMECA K pe3yJbTaraM, KOTOPBIM
oOyyJaroImecs «rmojydaT BO3MOKHOCTb HAYUYHUThCS.

[TpumepHas mporpaMMa y4uTBIBAET BO3MOKHOCTD MOJIYYEHHS 3HAHUN B TOM
YUCIIE Yepe3 MPaKTUYECKYH JEATeNbHOCTh. B  mporpamme  COOEpKUTCS
NPUMEPHBIA TIEpeueHb TMpakThuueckux padot. [Ipum cocraBienun paboueit
MporpaMMbl YUWTENIb BIIPABE BHIOpaTh U3 TepeyHs padOThl, KOTOPhIE CUYUTAET
HauOonee  1eaecoo0pa3HbIMH, C  yY4€TOM  HEOOXOJAMMOCTH  JOCTHOKCHUS

IIPEIMETHBIX PE3YJIbTATOB.



INJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPE/IMETA
«XHUMUSA»
(yriiy0/1€HHBIH YPOBEHb)

JINYHOCTHBIMHM Pe3yJIbTATAMH OCBOCHHMS BBINIYCKHUKAMHU CpedHel
IIKOJIbI POrPaAaMMBbI 110 XMMHUM SBJISTKOTCH:

— OCO3HAHUE BIMSHUS DPa3BUTHUS MPEACTABICHUNA O XMMHUU Ha Pa3BUTHUE
oOr1recTBa

— BOCIIUTAHUE POCCUMCKOM TPaXJTAaHCKOW HMIACHTHYHOCTH, BOCIUTAHUE
YyBCTBA TOPAOCTH 32 POCCHUHCKYKHD XHMHYECKYH) HayKy, TyMaHHU3Ma,
LEJICYCTPEMIIEHHOCTH,;

— (QopMHpOBaHHE OCHOB 3KOJIOTHUECKOW KYJIbTYpPhl COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHUS

— (¢opmupoBaHUE IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTUSI HAyKH W  OOIIECTBEHHON MpPaKTHUKH,
YUHUTBIBAIOIIETO COIMAIbHOE, KYJIbTYpPHOE, SI3BIKOBOE, JYXOBHOE MHOTrooOpasue
COBPEMEHHOI'O MUpA.

— OCMBICIICHHE COI[MAJIbHO — HPABCTBEHHOI'O OIBITA MPEIIIECTBYIOIINX
MOKOJICHUH, CMOCOOHOCTh K OINpPEIEICHUI0 CBOCH MO3UIUU U OTBETCTBEHHOMY
MOBEJICHUIO B COBPEMEHHOM OOIIIECTRE;

— TOTOBHOCTh K OCO3HaHHOMY BBIOOPY JHanbHEHIEH o0pa3oBaTEIbLHOM
TPACKTOPUHU.

MeTanpeaMeTHbIMH Pe3yJIbTATAMHU OCBOCHUSI BHINYCKHUKAMH CpedHel
IIKOJIbI IPOrPAMMBI 110 XMMHUH SABJISKOTCH:

— UCIOJIb30BaHUE YMEHUM M HABBIKOB PA3JUYHBIX BUOB MO3HABATEILHOU
JEATEIbHOCTH, TMPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS (CUCTEMHO-
WH(pOPMAITMOHHBIN aHaNK3, HAOII0/ICHUE, U3MEPEHUE, POBEICHUE IKCIICPUMEHTA,
MOJICITUPOBAHUE, HCCIIEIOBATENIbCKAs ACATEILHOCTD) Ui M3YYEHUS Pa3IUYHBIX
CTOPOH OKPYKAaIOUIEN JEUCTBUTEIBHOCTH;

— BJIAJICHUE OCHOBHBIMU WHTEJUIEKTYJIbHBIMU OTepaAIUSIMU:

(bOpMYJII/IPOBKa I'HII0TC3bl, dHAJINM3 W CHHTC3, CPAaBHCHHC M CHCTCMATHU3alll:,



000011IeHHEe ¥ KOHKpETU3allusi, BBISBIIEHUE MPUUYMHHO-CIIEJCTBEHHBIX CBS3€H U
IIOMCK aHaJIOrOB;

— TMO3HAHUE OOBEKTOB OKPYKAIOIIETO MUPA OT OOIIEro uepe3 0COOEHHOE K
€AUHUYHOMY;

— YMEHHE T'€HepUPOBATh UJIEH U ONPEACIISITh CPEICTBA, HEOOXOAUMBIE IS
WX pealn3alluy;

— HCHOJIb30BAHHUE PA3JIMYHBIX HCTOYHHUKOB JJISI MOJYYEHUS XHUMUYECKOU
uH(pOpMaIuU, MOHUMAHNWE 3aBHCHUMOCTH COJIEpKaHus U (OPMBI MPEACTABICHUS
uH(pOpMAaIUH OT 1eJIel KOMMYHUKAIIUU U apecara;

— YMEHHE€ TMPOJYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B IIpoOIIECCEe
COBMECTHOM  JESATEIBHOCTH, YYUTHIBATh TMO3UIMH  JPYTUX  YYACTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peiaTh KOH(PIUKTHL;

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENIbHOW WH(POPMAIIMOHHO-
MO3HABATEILHON JESITEILHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX HMH(POpMALUM, KPUTUYECKH OLICEHUBaTh MW HWHTEPIPETUPOBATH
nH(pOpMaIIHIO, MOTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— YMEHHE UCIIOJIb30BaTh CpeAcTBa UH()OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHoJoruil (ganee — WKT) B pelieHMM KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7a4 C COOJIFoJEHUEM TpeOOBaHUMN
PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, peCypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

— BJIaJICHUE A3BIKOBBIMU CPEJCTBAMU, B TOM YHUCJIE U SI3BIKOM XHUMUHU;

— YMEHHE SICHO, JIOTMYHO W TOYHO H3JaraTh CBOK TOYKY 3pEHUS,
UCIIOJIB30BaTh aJICKBaTHBIE SI3BIKOBBIE CPEJCTBA, B TOM YKCJIE U CHUMBOJIbHBIC
(XuMHUecKkue 3HaKH, (HOPMYIIbI U YpaBHEHUS).

IIpeameTHbIe pe3yJbTAThI.

B pesyabraTte uM3yueHusi y4eOHOro mnpeamera «XuMHS» Ha YpPOBHe
cpeaHero oomero o0pa3oBaHmsi:

BpinycKHHMK Ha yriiy0JIeHHOM YPOBHE HAYYUTCH:



— packpbiBaTb Ha MPUMEpPAX pOJIb XUMHH B (POPMHUPOBAHWUU COBPEMEHHOM
HAay4YHOU KapTHUHBI MUPaA U B NPAKTUYECKOUN AEATEIBHOCTH YEIIOBEKA, B3AUMOCBS3b
MEXIY XUMHUEU U IPYTUMH €CTECTBECHHBIMU HAYKaAMU;

—  WUIIOCTPUPOBATh HA MpPHMEPAX CTAHOBJIEHUE M 3BOJIIOLUI0 OPTraHHYECKOMN
XVMMHU KaK HAyKH Ha Pa3JIMYHbIX HCTOPUUECKHUX 3TAMNAX €€ PA3BUTHS;

— YCTaHaBIIMBAaTh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB
XUMUYECKUX JJIEMEHTOB U MEPUOJUYECKUM H3MEHEHUEM CBOMCTB XHMHYECKHUX
AJIEMEHTOB W HX COCIMHEHHM B COOTBETCTBHUM C ITOJOKEHUEM XUMHUYECKHX
AJIEMEHTOB B IEPUOIUYECKON CUCTEME;

— AHAIM3HUPOBATh COCTaB, CTPOCHUME M CBOWCTBA BELIECTB, MPUMEHSS
MOJIOKEHUSI  OCHOBHBIX ~ XMMHMYECKHUX  TEOPUU:  XHUMHUYECKOTO  CTPOCHUSA
opraHnueckux coenuHeHuid A.M. ByTtiepoBa, cTpoeHUs aToma, XHUMHYECKOU
CBSI3H, DJIEKTPOJUTUYECKON TUCCOLMAIMM KUCIOT U OCHOBAHWM;, yCTAaHABJIWBATH
MIPUYUHHO-CJIEACTBEHHBIC CBA3M MEXIY CBOMCTBAMH BEIIECTBA U €r0 COCTABOM U
CTPOCHUEM;

— TMPUMEHATH NPaBWIA CHUCTEMATUYECKOM MEKIYHAPOJHOW HOMEHKIATYPbI
KaK CpEeJCTBAa pa3IMYCHHUs] U UACHTU(PUKAIMK BEIIECTB IO HMX COCTaBy U
CTPOEHHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHbIE (hOpPMYJIbI HEOPraHUYECKUX U
OpraHMYECKUX BEHIECTB KaK HOCUTENEeH MHGOPMAIMK O CTPOCHUU BEIECTBA, €TO0
CBOMCTBAX U MPUHAJIEAKHOCTH K OMPEICIICHHOMY KJIACCY COEAUHECHUM;

— OOBSCHATH MNPUPOAY M CIOCOOBI OOpa3oBaHUS XHWMHYECKOH CBSI3H:
KOBAJICHTHOM (TIOJIIPHOM, HEMOJSIPHOM), HOHHOMN, METALTMICCKON, BOJIOPOTHON —
C LEJBIO OMPEICICHUS] XUMUYECKON aKTUBHOCTH BEILIECTB;

—  XapakTepu30BaTh (HM3MUYECKUE CBOMCTBA HEOPTaHWYECKUX M OPTaHUUYECKHX
BEILIECTB M YCTAaHABIMBAThH 3aBUCUMOCTH (DU3WYECKUX CBOMCTB BEILECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKY;

—  XapaKTepu30BaThb 3aKOHOMEPHOCTM B H3MEHEHUM XUMHYECKUX CBOWCTB

IMPOCTBIX BECUICCTB, BOAOPOJHLIX COC}IHHCHHﬁ, BBICHINX OKCHIOB U TUAPOKCHUIOB,



— TPUBOAUTH NPUMEpPbl XUMUYECKUX PEaKIUil, paCKpbIBAIOIINX XapaKTEepPHbIE
XMUMUYECKHE CBOIMCTBa HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB H3yUYCHHBIX
KJIACCOB C IENbIO UX HJICHTU(UKALNN U O0BSICHEHHUS 00JIaCTH IPUMEHEHHS,;

— OIpeneNsTh MEXaHW3M PEeaKIUH B 3aBHUCUMOCTH OT YCIIOBHI MPOBEICHHS
pEeaKuu U MPOTHO3HPOBATh BO3ZMOKHOCTh MPOTEKAHUSI XUMHUUECKHX PEakiuil Ha
OCHOBE THIIa XUMHUYECKOH CBSI3U U aKTUBHOCTH PEAreHTOB;

— YCTaHaBJIMBaTh 3aBHCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OpraHUYeCcKuX
COCMHEHHI OT XapaKTepa B3aMMHOIO BIMSHUSA aTOMOB B MOJEKYJaX C IIEJIBIO
IPOTHO3UPOBAHUS TPOAYKTOB PEAKIIHH;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKIMH U CMEILECHUS
XUMHYECKOTO PaBHOBECHSI OT pAa3IMYHBIX (HaKTOPOB C LEJIbIO0 OMPEICIICHHUs
ONTUMAJbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

— yCTaHaBIIMBAaTh T€HETHYECKYIO CBS3b MEXIy KJIacCaMHd HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB [JI1 OOOCHOBAHHS MPUHIMIHAIEHOW BO3MOXKHOCTH
MOJyYEHUS] HEOPraHUYECKUX U OPraHMYEeCKUX COCAMHEHUU 3aJaHHOTO COCTaBa U
CTPOCHHS,

— moalupaTth peareHTbl, YCJIOBUS U ONPENEIsATh MPOAYKThl PEaKIM,
NO3BOJISIIOIIMX — peain30BaTh JIAOOpPATOpHBIE W MPOMBILIUIEHHBIE CIOCOOBI
MOJTyYeHUS BAKHEUIIINX HEOPTaHNUECKUX M OPTaHUIECKUX BEIIECTB;

— ONpENeNATh XapaKTep Cpelbl B pe3ysibTaTe TMApoJin3a HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB M TMPUBOAUTH TPHUMEPHl THUAPONHM3a BEIIECTB B
NOBCEIHEBHON JKM3HU YEJIOBEKa, OMOJOTMYeCKMX OOMEHHBIX Mpoleccax u
IPOMBIIIIIEHHOCTH;

— TPUBOJIUTH TPHUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEAaKIUil B
IpUpoJie, MPOU3BOACTBEHHBIX MPOLIECCaX U )KU3HEAEITEIbHOCTH OPraHU3MOB;

— 000OCHOBBIBaTh  MPAKTUYECKOE  HCMOJH30BAHUE  HEOPTaHWMYECKUX U
OpPraHUYECKUX BEIIECTB M UX PEaKIMi B IPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATh XUMHUYECKUHA SKCIEPUMEHT MO PACIO3HABAHUIO M MOJYUYEHHUIO

HCOPraHUYCCKUX N OPraHUYCCKUX BCIICCTB, OTHOCAINIMXCA K Pa3JIMYHbIM KjlacCaM



COEJIMHEHU, B COOTBETCTBUU C MPaBWIAMHU U MpUEMaMU O€30MacHOM paboThI C
XUMUYECKUMU BEIIECTBAMU U JTaOOPATOPHBIM 000pYA0BaHUEM;

— TMPOBOAWTH pPAacUeThl HAa OCHOBE XHMHYECKUX (GOpPMYT W ypaBHEHUN
peaKkIuii: HaXOXKICHUE MOJIEKYJIIPHOUN (hOPMYJITbI OPraHMUYECKOTO BEUIECTBA M0 €ro
IJIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, WIIU IO
NpPOAYKTaM CrOpaHus; pacyeThl MaccoBOMl 1oiu (Macchl) XHUMHYECKOTO
COEJIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTOB
peaKiuu, €cii OJHO W3 BEHIECTB JAAaHO B HU30BITKE (MMEET MPHUMECH); PacueThl
MacCOBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETHUYECKHU
BO3MOXKHOTO; pacueThl TemioBoro »¢@deKra peakiuu; pacueTbl O00BEMHBIX
OTHOIIIEHWN Ta30B MpU XUMHUYECKHX PEaKIMAX; pacueTbl Macchl (00bema,
KOJIMYECTBA BEIECTBA) MPOJYKTa PEAKIIMH, €CIM OJHO M3 BEIIECTB JAaHO B BHUE
pacTBOpa C ONPEAEIECHHON MAaCCOBOM J0JIE pACTBOPEHHOTO BEIIECTBA;

— UCIOJB30BaTh  METOAbl  HAYYHOTO  TMO3HAHMS:  aHAIU3,  CHHTE3,
MOJICIUPOBAHUE XMUMHYECKUX TPOIECCOB M SBJICHUNW — TPU PEIICHUU Yy4eOHO-
UCCIIEIOBATENIbCKUX 3aJad MO HW3YUYEHHIO CBOMCTB, CIIOCOOOB TOJIyYEHUS U
pacro3HaBaHUsl OPraHUYECKUX BEIIECTB;

— BJAJETh MpaBuiaMu O€30MacHOTO OOpalleHuss ¢ €AKUMH, TOPIOYMMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMU OBITOBON XUMUU;

— OCYHIECTBJISITH ~TOMCK  XUMHUYECKOM uWHGOpMAIMM 1O  Ha3BaHUSM,
uJeHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMYJiaM BEIIECTB;

— KPUTHYECKH OIICHHBATh M WHTEPIPETUPOBATH XUMHUYECKYIO HMH(GOPMAIIHIO,
COJIepKAIyIOCsT B COOOIIEHUSX CPEICTB MaccoBOM WHGOpMAIINH, pecypcax
NHTepHeTa, HAYUYHO-TIOMYJISIPHBIX CTAThsIX C TOUKHU 3PEHHS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISX BBIABJICHUS OIIMOOYHBIX CYXIEHUN Hu (opMUpOBaHUS
COOCTBCHHOI MMO3UIINH;

— yCTaHaBJIMBaTh B3aUMOCBSI3U MEXay (akTaMu M TeOpuel, MPUUYMHOU U
CJICICTBUEM TIPY aHAIN3€ MPOOJIEMHBIX CUTyallii 1 0OOCHOBAHUM MTPUHUMAEMBbIX

pELIEHN HA OCHOBE XUMUYECKUX 3HAHWM;



— TPEeACTaBIATh IyTH PEMICHUS TJI00ANBHBIX TMPOOJIEM, CTOAIIUX TMepe.
YEeIIOBEYECTBOM, M TIEPCINEKTUBHBIX HAMpPaBICHUW Pa3BUTHSA XUMHYECKHUX
TEXHOJIOTH, B TOM YHCJIC TEXHOJOTUNA COBPEMEHHBIX MATEPHAIOB C Pa3TUIHON
(GYHKITMOHATBFHOCTHIO, BO300OHOBIISIEMBIX HCTOYHHUKOB CHIPbS, IEPEpadOTKH |
YTHIA3AIIUN TTPOMBIIIICHHBIX U OBITOBBIX OTXO/IOB.

BoinyckHuk Ha  yrjy0JeHHOM YPOBHEe MOJYYUT BO3MOKHOCTD
HAYYHTHCS:

—  ¢opmynuposamv  yenvb  ucciedo6aHus,  6vl0GUAMb U NPOBEPSMb
IKCNEPUMEHMATILHO 2UNOMeE3bl 0 XUMUYECKUX CBOUCMBAX 8eujecme Ha OCHOBe UX
cocmasa u CmpoeHusi, UX CHnoCOOHOCMU BCMYNAMb 8 XUMUYeCKUe peaxyuu, O
xapakmepe u npoOYKmax pasiuyHulX XUMUYeCKUX peakyui;

—  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUNMb XUMUYECKUE IKCHEePUMEHMbl
C cobnrodeHuem npasus 6e3onacHou pabomsel ¢ ewecmeamu U i1adopamopHuiM
obopydosanuem;

—  UHMePNpPemupo8amsb OaHHble 0 COCMABe U CMPOCHUU BeUecma, NOYUeHHbIE
C NOMOWBIO COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;

—  OonucwLi8amb COCMOsIHUE INeKMPOHA 6 amome HA OCHO8e COBDEMEHHbIX
K8AHMOBO-MEXAHUYECKUX NPeOCMAasieHull 0 CMmpoeHuu amoma OJisi 00bACHeHUs
Pe3yIbmamos CHeKmpaibHO20 AHAIUZA BeUeCms;

—  Xapakmepuzoeamv — polb  A30MOCOOEPAHCAWUX — 2eMEPOYUKTULECKUX
COeOUHeHUll U HYKIeUHOBbIX KUCIOM KAK BANCHEUUWUX OUONI02UYeCKU AKMUBHBIX
sewecms;

NPOCHO3UPOBAMb 803MONCHOCD NPOMEKAHUs] OKUCTUMENTLHO-
B0CCMAHOBUMENbHBIX — PeaKyutl,  Jedcawux 8  OCHO8e  NPUPOOHbIX U

I’lpOl/tS’GOaCngeHHblx npoyeccos.



Copaep:xanue y4e0HOro Kypca

OCHOBBI OPraHu4ecKoil XUMHHU

[losBnenne wu pa3BUTHE OpPraHUYECKOW XHMMHM Kak Hayku. lIpenmer
OpraHWYeCKON XUMHUU. MECTO M 3HAYEHUE OPraHWYECKOW XHMHU B CHCTEME
€CTECTBEHHBIX HAYK. B3auMOCBsI3b HEOPraHNYECKUX U OPraHUYECKUX BEIIECTB.

XUMHUYECKOE CTPOCHHME KaK MOPSNOK COCAUHEHHsS aTOMOB B MOJIEKYJIE
COTJIACHO UX BaJ€HTHOCTU. (OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHYECKOTO
CTpPOEHHUsI OpraHMyYecKux coeauHeHnid A.M. BytinepoBa. YTiepolaHbI CKeleT
OpraHUYecKOi MOJeKyJbl. KpaTHOCTh XMMHUYECKOUN CBSI3U. 3aBUCHUMOCTh CBOWCTB
BEILIECTB OT XUMHUYECKOIO CTpOEHUs MOJIeKyJl. M3omepus u uzomepsl. llonsarue o
¢byHkuuoHanpHOM  rpynme.  IlpuHunumbl  KjIaccM@UKaUA — OPraHUYECKHX
coequHeHU. MexayHapoaHass HOMEHKJIaTypa W MNPHUHLMIBI  00pa3oBaHMs
Ha3BaHUW OPraHUYECKUX COCIMHEHUM.

Knaccudukanuss 1 0oCOOCHHOCTH OpPraHWYECKHX peakiuid. PeaknnoHHbIE
HeHTpsl. IlepBoHAaYaJbHBIE MOHATUS O TUNAX M MEXaHU3Max OPraHUYECKUX
peakiui. ['OMONMTHYECKM M TETEPOJUTUYECKUH pa3pblB  KOBAJIECHTHOU
XUMHUYECKON cBsi3u. CBOOOJHOPAIUKAIbHBIA M HMOHHBIM MEXaHU3MbI PEaKLUu.
[TonsiTue o HykJI€OpUIE U dIEKTPOPUIIE.

AJKaHbl. DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHA.
sp3-rubpuamsanus opouraneil atoMoB yriepoaa. ['oMoIorndeckuit psaa u oomas
dopmyna ankaHoB. CucTeMaThyeckas HOMEHKJIATypa aJlkaHOB M PaJUKaJoB.
N3omepuss  yrieponHoro — ckenera.  Du3nmyeckre  CBOMCTBA  AJIKAHOB.
3aKOHOMEPHOCTH W3MEHEHUS (PU3NYECKUX CBOMCTB. XHMMHUYECKHE CBOMCTBA
QJIKaHOB: TAJOTEHUPOBAHHUE, NETUIPUPOBAHME, TEPMHUYECKOE Pa3JIOKEHUE,
KPEKHUHI KaK CIOCOOBbI MOJyYeHHUs BaXKHEHMIIUX COECIUHEHUN B OpPraHMYECKOM
cuHTe3e. ['opeHHMe ankaHOB Kak OJWMH W3 OCHOBHBIX MCTOYHHMKOB TEIJa B
NPOMBIIUIGHHOCTH W ObiTy. M3oMepuzamuss Kak  crnoco0 — MOJTy4YeHUs
BBICOKOCOPTHOTO  OeH3uHa. MexaHu3M  peakuuud  CBOOOJHOPAAUKAIBHOIO
3amenienusd. llonyuenne ankanoB. Peaknusa Bropna. Haxoxnenuwe B mpupoae u

IMPUMCHCHHC AJIKAHOB.



Huknoankanel. CTpoeHHE MOJEKYJN LUKIOadkaHoB. O6mias ¢opmyrna
HUKJIOANKaHOB. HoMeHknaTypa UHKIOANKaHOB. M3omepusi UHUKIOAIKAHOB:
YIJIEPOHOTO CKEJeTa, MEKKIIacCOBasi, MPOCTPAHCTBEHHAs (yuc-mpaHc-u3oMepusl).
Crneunduka CBOWCTB IUKIOAJIKAHOB C MajbiM pa3MepoM IHKjiIa. Peakiuu
MIPUCOCIMHEHNS U PAJUKATIBHOTO 3aMEICHUS.

AJIKEHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI ATUJICHA.
Sp?-ruOpuau3anus opoUTaNeii aTOMOB yIIE€pOAa. G- U T-CBA3U. | OMOJIOrHYECKHiA
psan u obmas Qopmyna ankeHoB. HomeHnkiaTypa ankeHoB. M3omepusi ajakeHOB:
YTJIEPOJIHOTO CKEeJeTa, TMOJIOKEHHUSI KpaTHOW CBsI3U, MPOCTPAaHCTBEHHas (yuc-
mpaHc-u30Mepusi), MexKkiIaccoBas. DuU3MUEeCKHMe CBONCTBA ajKeHOB. Peakiuu
NMEKTPOPUILHOTO MPUCOSAMHEHUSI KaK CHoco0 MoiydeHus ¢GyHKIUOHATBHBIX
MPOU3BOJHBIX YIIIEBOAOPOOB. IIpaBuno MapKOBHHKOBA, €ro 3JIEKTPOHHOE
o0ocHoBaHue. Peakuuu okucienus u nojaumepuszanuu. [loawdTHieH Kkak
KPYITHOTOHHAXHBI MPOAYKT XUMHUYECKOTO NpPOM3BOJACTBA. [IpoMblIlITIEHHBIE H
JabopaTtopHble CIOCOOBI MOJMYUYEHHsS alnKeHOB. [lpasuno 3aitiyesa. llpumeHeHue
AJIKEHOB.

Ankanauensl. Knaccudukamnus ankaaueHOB MO B3aUMHOMY PacIOJIOKEHUIO
KpaTHBIX CBsA3el B MoJjiekyje. OCOOCHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTpOEHHUS  COMpSDKEHHBIX — ankagueHoB. OOmas  dopMmyna  aakaJIvdeHOB.
Homenknatypa u mzomepus ankaaueHoB. Du3nMyeckue CBOMCTBA alKaJUECHOB.
XHUMUYECKHE CBOWCTBA AJIKAAUEHOB: PEAKUHMH MPUCOEAUHEHUs (THAPUPOBAHHUE,
raJloreHupoBanue), ropeHus u mnoiumepusanuu. Brxman C.B. JlebeneBa B
MOJyYEHUE CHHTETUYECKOrOo Kaydyka. Bynkanuzamusa kayuyka. Pe3una.
Mmuoroo0pasue BHIOB CHUHTETHUYECKHX KAay4dyKOB, MX CBOMCTBa W TMPUMEHEHUE.
[Tomy4yeHnue ankaaueHoB.

AJKUHBI. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI
aleTIICHA. SP-THOpUIM3aIs opOuTaIeii aToMoB yriaepoja. ['omonorudeckuit psia
u o6mas popmyna ankuHoB. HomeHknatypa. M3omepus: yriepoIHOro CKelera,
MOJIOKEHUSI KPATHOW CBSI3M, MeEXKiaccoBass. PU3MYECKUE CBOWMCTBA AJIKMHOB.

XHUMHUYECKHE CBOMCTBA AIKMHOB: PEAKLMU MPUCOECIUHEHUSI KaK CIIOCO0 MOTyUYEHUs



MOJIMMEPOB M JPYTUMX MOJE3HBIX NPOAYKTOB. Peakyuu 3amewjenus. 1'opeHue
alETUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBAPKU U PE3KHU
meTtaisioB. [lomyuenue aneTwieHa MUPOIU30M MeTaHAa U KapOWUTHBIM METOIOM.
[IpuMeHeHUE alleTUIICHA.

Apenbl. Ucmopus omxpvimus 6enzona. CoBpeMEHHBIE TpEACTaBICHUs 00
AJIIGKTPOHHOM M TPOCTPAHCTBEHHOM CTpoeHuM OeH3ona. W3omepus wu
HOMEHKJIaTypa ToMosioroB OeH3ona. OOmias ¢opmyna apeHoB. Dusnueckue
cBOicTBa OeH30s1a. XMMHUYECKHE CBOMCTBA O€H30Ja: peakluu 3JIEKTPOPHILHOTO
3aMelleHus (HUTpOBaHKE, FaJIOTEHUPOBAHKE) KaK CIIOCO0 MOIYYSHUS] XUMUYECKUX
CPEICTB 3alIUThl PACTEHUH; MPUCOENUHEHUs (TUAPUPOBAHUE, T'aJIOTEHUPOBAHNUE)
KAaK JI0Ka3aTeJIbCTBO HEIMpPEJENbHOr0 Xapakrepa OeH3oia. Peakuus ropeHus.
[Tomyyenue Oenzona. OcobeHHoCmuU XUMUuecKux ceoticmeé monyonad. BzaumnHoe
BIUSIHAHE AaTOMOB B MoJieKyJe Tonyona. Opuenmayuonusie  3¢hghexmoi
3amecmumerneil. [IpuMeHeHe TOMOJIOTOB O€H301a.

Crnuptsl. Knaccudukanus, HOMEHKJIaTypa CIUPTOB. ['oMoI0rndeckuii psij u
oOmas gopMyna MpeAesbHbIX OJHOATOMHBIX CHHUPTOB. M3omepus. duznueckue
CBOMCTBA MpEIECIBbHBIX OJHOATOMHBIX CHOUPTOB. BoaoponHas CBA3b MEXIy
MOJIEKYJIaMU W €€ BIJIMAHME Ha (U3MYECKHE CBOMCTBA CIHUPTOB. XHUMHYECKUE
CBOMCTBAa: B3aMMOJCHCTBHME C HATPUEM KaK CIOCOO YCTAHOBJIEHUS HaJIU4Ms
T'UJIPOKCOTPYMIIbI, C TAJION€HOBOAOPOJaMH KaK CIIOCO0 MOITy4YeHUs pacTBOPUTEIIEH,
BHYTPU- W MEXMOJIEKYJIsipHas aeruaparauus. Peakuus ropeHusi: COUPTHI Kak
toruBo. IlomydeHue oraHona: peakuuss OpOKEHUS TIIOKO3bI, THUIpaTalus
stuiieHa. lIpumenenne wMeranona u 3TaHosia. DU3MOIOrMYECKOE JEHCTBUE
METaHOJIa M 3TaHOJIa Ha OpPraHU3M YeJIOBEKA. JTUJIEHIJMKOIb U TIULEPUH KaK
IIPEICTABUTENN NIPENEIBbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakuus Ha
MHOTOAQTOMHBIE CIHUPTHI U €€ TMPUMEHEHUE I Paclo3HaBaHUs TIULEpPUHA B
COCTaBE KOCMETHUYECKHX CpeacTB. [IpakThueckoe MpUMEHEHHE STUIICHTIUKONS U
IJIALEPUHA.

®enon. CtpoeHue Monekyiabl (eHosa. B3auMHoe BIMSHHUE aTOMOB B

Mosiekysie QeHona. Pusznueckue CBOHCTBAa (eHosa. XUMHUYECKHE CBOMCTBA



(peakuuu ¢ HaTpueM, TUJPOKCHUJIOM Hatpus, Opomom). Ilomydenue ¢deHona.
[Ipumenenue denona.

Anpneruabl U KeToHbl. Knaccudukanus anpaeruioB U keToHoB. CTpoeHue
IPENEIBHBIX  albJCTHIOB. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE
KapOOHWIBHOM Tpynmbl. ['oMonoruyeckuit psij, odmas Gopmysa, HOMEHKIATypa U
U30MEpUsl MpeAeNbHbIX  anbaerugoB. dusmyeckne CBOWCTBA MPEAEIbHBIX
anbAETUA0B. XUMHUYECKUE CBOMCTBA NPEACIBHBIX aJbJETHAOB: THAPUPOBAHUE;
KAUEeCTBEHHbIC PEAKIUM Ha KapOOHWIbHYI rpynny (peakuusi «cepeOpsHOro
3epKayia», B3auMojencTBue ¢ ruapokcuaom memu (1)) m ux nmpumeHeHue yis
OOHapyXEeHMsI MPEACNbHBIX aJbJETUAOB B IPOMBIIUIEHHBIX CTOYHBIX BOJAX.
[lonyyenue mnpenenbHBIX aNbAECTUIOB: OKHUCJIEHHE CIOHMPTOB, THIpaTalus
anerusieHa (peakuuss KyuepoBa). TokcuuyHocTs anpiaerunoB. llpumenenue
dopmanpieruia M - aleTanbaeruaa. ALETOH Kak MPeICTaBUTENIb KETOHOB.
Crpoenne MoiseKyJibl aneroHa. OCOOCHHOCTHM peaklHMH OKHUCJIEHHS alleTOHa.
[IpumeHeHue aneToHa.

Kap6onoBsie kucnotel. Kiaccupukanuss 1 HOMEHKIaTypa KapOOHOBBIX
kuciaor. CrTpoeHue mpeAeNbHbIX  OJHOOCHOBHBIX ~ KapOOHOBBIX  KHCIIOT.
DNEeKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCWIBHOW  TpYyMIbL.
['oMmonoruueckuid psax u  oOmas ¢opMmyna MpPeAesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. @DHU3MYECKUE CBOMCTBA MpEAeNIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. XHMHYECKHE CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT (peakuud C MeTaljlaMd, OCHOBHBIMH  OKCHJIaMH,
OCHOBAHMSIMU M COJSIMH) KakK IOATBEPKICHHE CXOJCTBA C HEOPraHWYECKUMH
Kkuciotamu. Peakius satepudukanuu u ee 00patuMocTh. Binsinue 3aMmecTuTeneil B
YIIEBOJOPOAHOM paJuKalie Ha CUIy KapOOHOBBIX KHUCIOT. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB MypaBbMHOM  KUCHOTBL. [lomydeHune  mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKHCJICHHE aJKaHOB, aJKEHOB, NEPBUUYHBIX
CIHMPTOB, aubJerunoB. Baxueimue mnpencTaBuTenu KapOOHOBBIX KHUCIOT:

MypaBbUHAs, YKCyCHass U OeH30iHas. Beicmive mnpeaenbHble W HENpeiesbHbIe



KapOOHOBBIE KHUCIOTBL. Onmuueckas uzomepus. Acummempuyeckui. amom
yenepooa. IIpumeHeHne KapOOHOBBIX KUCTIOT.

Crnoxubie 3¢upbl U kupbl. CTpOEHHE M HOMEHKJIATYypa CIOKHBIX 3(QHUPOB.
MexxknaccoBass u3zoMmepusi ¢ KapOOHOBbIMH KucioTamu. CrocoObl MOJTyuYeHus
CIIOKHBIX 3(pupoB. OOpaTUMOCTh peakiuu 3Tepudukanuu. [IpuMenenne ciaoKHbIX
3¢uUpOB B MUIIEBOM U MapPIOMEpPHONH MPOMBIIUIEHHOCTUA. JKHUPBI KaK CIOXKHbBIE
7(UpHI TIIMIEPUHA U BBICHIUX KapOOHOBBIX KUCJIOT. PacTuTeNbHBIE U JKUBOTHBIE
KUpPBI, X cocTaB. DU3NYECKUE CBOWCTBA KUPOB. XUMUUYECKUE CBOMCTBA JKUPOB:
THAPUPOBAHUE, OKHUCIEeHHE. [UApONIN3 WM OMBUICHHE KHUPOB Kak CIoco0
IPOMBIIIJIEHHOTO MOJXYYEHUs COJIel BBICHIMX KapOOHOBBIX KHCHOT. IIpuMeHeHue
AKUPOB. MBLUIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Morolue CBOMCTBA MbLIA.

VYrneBoabl. Knaccuduxamuss — yrieBogoB. @Pusznyeckue CBOWMCTBa U
HaxO0>JICHUE YTJIEBOJAOB B MpHpoAe. [ II0K03a Kak albIeruaocnupT. XUMAYECKUE
CBOMCTBA TIIFOKO3BI: ayuIupoganue, aikuiuposanue, CIMPTOBOE U MOJIOYHOKHCIIOE
OpokeHue. OKCIEPUMEHTAJIbHbIE JOKAa3aTeNbCTBA HAJIM4YWs aJbJAECTUAHON MU
CIIMPTOBBIX TIpynn B TioKo3e. [lomydenue rmrokosel. @Ppykmosa Kak uzomep
enoxo3vl. Puboza u Oezokcupubosza. Baxuelmue aucaxapuibl (caxaposa,
JIAKmMo3a, MaivLmo3a), uxX CTpoeHue u pusndyeckue cBoicTBa. ['maponus caxapossl,
JIaKmo3wvl, mManemo3svl. Kpaxmana M UemI0yio3a Kak OMOJIOTHYECKUE IMOIUMEPHI.
XUMHYECKHE CBOMCTBA Kpaxmaia (TUApOIN3, KaueCTBEHHAs peakius ¢ HOoJA0M Ha
Kpaxmaia U €€ NMpUMEeHEeHHue JUisi OOHapy>KeHHsI Kpaxmaya B MPOJyKTax MUTaHUsA).
XVMMUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THAPOJIN3, OOpPa30BaHMUE CIOKHBIX 3(HUPOB.
[Ipumenenne u Ouonoruyeckas poib YriaeBoJoB. OKHUCIEHUE YITIEBOJIOB —
VCTOYHUK DHEPTUU >KUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX
Ha IPUMEPE alleTaTHOIO BOJIOKHA.

Nnentudukaius opraHM4ecKUX COCTUHEHHM. ['eHeTHYecKasi CBA3b MEXKIY
KJIacCCaMU OPTraHUYECKUX COEINHEHU.

Awvunbl. [lepBuuHble, BTOpUYHBIC, TpeTW4YHBbIE aMuHbl. Kiaccudukanus
aMUHOB 10 TUIY YTJIEBOJOPOJHOIO pagvKala U YUCIY aMUHOTPYIII B MOJEKYJIE.

DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MPEACIbHBIX aMUHOB. DU3NYECKUE



CBOMCTBA aMMHOB. AMMHBI KaK OpPraHWYECKHE OCHOBAHMS: PEAKLUU C BOJOH,
KHcioTaMu. Peakuust ropeHus. AHWIMH Kak IPEJACTaBUTENb apOMaTHYECKHX
amMuHOB. Ctpoenue anunuHa. [IpuunHbl ocinadiaeHusi OCHOBHBIX CBOMCTB aHMJIMHA
B CPaBHEHUM C aMHMHAMM IPEACIBHOIO psifa. XHMMHUYECKHE CBOMCTBA aHUJIMHA!
B3aMMOJICHCTBHE C KHCIOTaMH, OpOMHOU BOJON, okucieHue. [lomyueHne aMmruHoB
ANKAJIMPOBAHWEM  aMMHMAaka M BOCCTAHOBJIEHUEM  HUTPONPOM3BOIAHBIX
yraeBonopoaoB. Peakuus 3ununa. IIpuMeHeHne amMMHOB B (papManeBTHUECKON
IPOMBINUICHHOCTU. AHUAUH KAK Cblpbe OAid HNPOU3B0OCMEaA  AHUIUHOBLIX
kpacumerneu. Cunmesvl Ha OCHO8e AHUIUHA.

Amunokucnotsl U Oenku. CocraB U HoMeHkiartypa. CrpoeHue
AMUHOKHUCJIOT. ['OMONOrMyeckul psa MNpEeNeiabHbIX aMUHOKHUCIOT. H3omepus
npeoenvrblx amuHokuciom. PU3NYECKUe CBOICTBA MpPENEIbHBIX aMHUHOKHCIOT.
AMMHOKHCIIOTHI KaKk aM(oTepHble oprannyeckue coequHeHusi. CUHTe3 MEenTHI0B.
[lentugHass cBs3b. buosornmueckoe 3HaueHue o-aMUHOKUCIOT. OOnactu
NPUMEHEHUs aMHUHOKHCIOT. benku kak mnpupoaneie Ouononumepsl. CocTtaB u
cTpoeHue 0enkoB. OcHogHble amMuHOKUcaIomsl, obpaszyrouwue benrku. XUMUYECKUE
CBOMCTBA OEJIKOB: THIPOJIN3, J€HATypalysl, KaueCTBEHHbIE (LIBETHBIE) PEAKIMH Ha
oenku. IlpeBpamieHusi OeNKOB NUIIM B OpranusMe. buonormyeckue (QyHKIUH
0enKkoB. /Jocmuoicenus 8 uzyueHuu cCmpoenus u cunmesa 0enKos.

Asomcoodepacawue cemepoyurauueckue coeourenus. Iluppon u nupuoum:
9NeKMPOHHOE CMpOeHUue, aApoMamuyeckuu xapakmep, pasiudue 6 NpPOoAGIeHUU
OCHOBHbIX ceoucme. Hykneunosvie kuciomwvi: cocmagé u cmpoenue. CmpoeHnue
Hykneomuoos. Cocmas uyxneunosvix xuciom ({HK, PHK). Ponv Hykieunogvix
KUCTIOM 8 HCU3HEOeSAMENbHOCU OP2AHUZMOS.

BricokoMounekyisipHble  coequHEHUsI. OCHOBHBIE TOHSTHS BBICOKOMOJIEKY-
JSIPHBIX COCIMHEHUIN: MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUME-
puzanmu. Knaccudukanus noaumepoB. OCHOBHBIE CIIOCOOBI MOJYYEHHSI BHICOKO-
MOJIEKYJISIDHBIX COCIMHEHUM: pPEaKUMM IMOJHMMEPU3aLUM W IIOJUKOHJICHCALUU.
CrpoeHne u CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOE-

HUS MOJIeKyJ. TepMoIutacTUUHbIE U TEPMOPEAKTUBHBIC TOJUMEPHL. [Ipogodswyue



opeanudeckue noaumepvi. Komnozumuvie mamepuanet. Ilepcnekmugvi ucnonv3o-
sanusi Komnozummusix mamepuanos. Knaccuduxanus BosokoH. CHHTETHYECKHE
BoslokHa. [lommddupHble W MOTMAMUIHBIE BOJIOKHA, WX CTPOCHHUE, CBOMCTBA.
[TpakTHYeckoe MCIOb30BaHUE BOJOKOH. Cunmemuueckue nieHKu. u30aayus 0Jis
npo8oo08, MeMopanvl Ol ONPECHEHUs 800bl, 3AWUMHbIE NIEHKU OJIsl A8MOMOOU-
Jletl, naacmeipu, xupypeudeckue nossazku. Hoevie mexnonocuu oanvheiuieco co-

BEePUEHCMBOBAHUA NOTIUMEPHBIX MAMEPUAIIOE.

Teopernyeckne 0CHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpoeHus aroma. Jlyanusm
anekTpoHa. Keanmosvie wucna. Pacnpenenenue 3IE€KTPOHOB MO SHEPreTUUECKUM
YPOBHSIM B COOTBETCTBUHU C MPUHUMUIIOM HAUMEHBIIEH SHEPTUH, MPABUIOM XYyHAA
u npuHunom Ilaymu. OcoOeHHOCTH CTPOEHHMS YHEPTETUUECKUX YPOBHEH aTOMOB
d-a;meMeHTOB. DJIeKTpoHHas KoHUTrypamnus aroma. Kinaccudukanus XHMHUESCKAX
9JIEMEHTOB (S-, P-, d-3meMenThl). OCHOBHOE U BO30YKIACHHBIC COCTOSIHUS aTOMOB.
BanentHesie anektponbl. Ilepuoguyeckass cucTeMa XHUMHUYECKHX HJIEMEHTOB
J.N. Menneneesa. dusnyecKkun CMBICJI [Iepuonnueckoro 3aKOHa
J.N. MenneneeBa. [IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JJIEMEHTOB
U HUX COCIVMHEHUHM II0 MNepuojaM M rpynnaM. MHpOBO33pEHUECKOE M HAYYHOE
3HAYECHUE [Tepnonnueckoro 3aKOHa J.1. Menneneesa. Ilpocno3svl
I U. Menoeneesa. Omkpoimue HOBbIX XUMUUECKUX DJIEMEHMO8.

DJIEKTpOHHAs MPUPOJA XUMHYECKOM CBSI3U. IJEKTPOOTPUIATEIBHOCTb.
KoBanienTHas CcBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHusi (OOMEHHBIN U
JIOHOpHO-aKIenTopHbiii). MoHHas cBsi3b. Metajmnueckas cBsizb. BojopojHas
CBsI3b. MedcmonexynispHble 63aumooeticCmaus.

Kpucrannmuueckue u amopdHble BemecTBa. THUIBI  KPUCTAUTMYECKUX
pemeTok (aTomMHasi, MOJICKYJISIpHAs, WOHHAs, MeTaUIM4ecKas). 3aBHCHUMOCTD
(bU3MYEeCKUX CBOMCTB BEIIECTBA OT THMNA KPUCTAUIMYECKOW permeTku. [Ipuannb
MHOrooOpasusi BeniecTB. COBpeMEHHBIE MPECTABICHUS O CTPOCHUU TBEPIBIX,

KUJKAX U Ta3000pa3HBIX BEUIECTB. KuoKue Kpucmaiiiol.



XuMHUueckre peakiuu. ['oMoreHHble u rereporeHHbie peakiuu. CKopocTb
peakiyu, €€ 3aBUCHUMOCTb OT Pa3IU4HbIX (PAKTOPOB: MPHUPOIBLI Pearupyromnmx
BCIIECTB, KOHIICHTPAIIUHA PEAruPYIOIINX BEIIECTB, TeMIEpaTypsl (mpasmio BanT-
['odda), mmomanu peakiiMOHHON MOBEPXHOCTH, HAIMYHUS KaTalu3aTopa. DHEPrus
akTUBalMKU. Axmueuposanuviii komniaexc. Karammzatopsl W kKaramus. Pomb
KaTaJn3aTOPOB B MPUPOE U MPOMBIIIJICHHOM POU3BOCTBE.

llonsmue 06 sumanvnuu u s3umponuu. Iuepeusi Iubobca. 3akon I'ecca u
ciencTBuss W3 Hero.  TemnoBble  A(Q(EKTHI  XUMHUYECKHX  pEaKUui.
Tepmoxumuyeckue ypaBHeHus. OOpaTUMOCTh peakiuii. XuMHUYEeCKOe paBHOBECHE.
CMmelieHne XMMHUYECKOTO PaBHOBECHS TOJ JIEUCTBHEM PA3IMYHBIX (haKTOPOB:
KOHIICHTpAIlMU PEarcHTOB WM TPOAYKTOB PEaKIHMH, aBJICHUS, TEMIIEPaTypHI.
Ponb cMmeniennst paBHOBECHS B TEXHOJIOTHYECKUX MPOIECCaX.

HucniepcHbie cuctembl. Koanououwvie cucmemwvi. VICTUHHBIE PacTBOPHI.
PactBopenue kak @u3nuko-xumuyeckuid mpouecc. CrnocoObl  BhIpaXEHUs
KOHIIEHTpAIlMU PACTBOPOB: MAacCOBast J0JIs paCTBOPEHHOTO BEIECTBA, MOAAPHASA U
MOJANbHAA KOHYyeumpayuu. Tump pacmeopa u mumposaHue.

Peakiuu B pactBopax 3ieKTposuToB. KaduecTBeHHBbIE peakliMi HAa WOHBI B
pactBope. KHCIOTHO-OCHOBHBIE B3aMMOACHCTBHSI B pacTBopax. AMGOTEpHOCTb.
HUonnoe npousgedenue 600vl. Boodopoouviti nokazamenv (pH) pacmeopa.
['unponus cosneii. 3HaueHUE THAPOJM3a B OMOJIOTHYECKUX OOMEHHBIX IMpOIleccax.
[Ipumenenne THaApoIM3a B IPOMBIIICHHOCTH.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE PEAKIMU B TPHUPOJE, MPOU3BOJICTBEH-
HBIX  @polleccax M KU3HEACSATENIbHOCTH  OpPraHu3MoB.  OKuciumenvbHo-
80CCMAHOBUMEIbHBIN NOMEeHYUA cpeovbl. /Juacpamma I1yp63. TloBeneHne BeniecTn
B cpelax ¢ pa3HbM 3HadeHHeM pH. Meroapl AJIEKTPOHHOTO U 31eKMPOHHO-
uonnoz2o OanaHca. ['anbBaHMYeCKUU 53JIeMEHT. XUMHUYECKHE HMCTOYHUKH TOKA.
Cmanoapmublii 6000poOHbLU 271eKkmpo0. CmaHOapmHublil 21eKMPOOHbIL NOMEHYU-
an cucmemsl. Psao cmandapmuvix snexkmpoonvix nomenyuanos. Hanpaénenue
OKUCTIUMENbHO-80CCMAHOBUMENLHBIX peaKyuti. DIIEKTPOIU3 PacCTBOPOB U pacIuia-

BOB COJICH. HpaKTI/I‘-IeCKOC MMPUMCHCHUC JJICKTPOJIN3a JJIA IMOJIYUYCHHA HICJIOYHBIX,



MCJIOYHO3CMEIBHBIX MCTAIJIOB WU AJIFOMHMHHA. KOppO3I/I$I MCTAJIJIOB: BUJABI KOPPO-

31N, CITOCOOBI 3alllUThI MCTAJIJIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKO XUMHU

O6mas xapakrepuctuka 3aeMeHTOB |A—IlIA-rpynmn. Okcuasl U nepoKcuIbl
HaTpus U Kanus. PacriozHaBaHue KaTUOHOB HaTpus U Kayng. Coau HaTpus, Kaus,
KaJIbLIUS U MarHus, UX 3Ha4Y€HUE B MIPUPOJIE U )KU3HU YelloBeKa. JKecmkocmb 600bl
u cnocobvl ee ycmpauenus. Kowmnnexcuvie — coeOunenus  antOMuHusl.
Anromocunuxamei.

Meramibt IB-VIIB-rpynn (menb, uuHk, Xpom, mapraner;). OcoOeHHOCTH
cTpoeHusi aroMoB. OOmuMe Quznyeckre U XUMHUYECKHe cBoiicTBa. Ilomydyenue u
npuMeHeHne. OKCUAbl U TUIPOKCHUIBI TUX METAJIIOB, 3aBUCUMOCTh UX CBOMCTB OT
CTEIIEHU OKHUCIICHHS d3JeMeHTa. Baxknenmme conu. OKHCIUTENbHBIE CBOMCTBA
cojiel XpoMa W MapraHiia B BBICIIEH CTENEHH OKHCIeHUud. KommniexcHvle
COeOUHEeHUsI XPOMA.

O6mias xapakrepuctuka 35eMeHToB |V A-rpynnsl. CBoiCTBa, MOJy4YEHHE U
npumeHenue yrid. CHHTe3-ra3 Kak OCHOBAa COBPEMEHHOH IPOMBIIUICHHOCTH.
AKTUBUPOBaHHBIA  yroiab Kak ancopOeHt. Hanocmpyxmypwsi.  Muposbie
docmudiceHusi 8 odracmu Cco30aHusi HAHOMAmMepuanios. INeKMPOHHOE CMPOeHUe
Monekyavl  yeapHoeo e2asa. llonyuenue u  npumenenue  y2apHo20 — 2asd.
buonoruueckoe nelictBue yrapHoro rasza. KapOunbl Kanbllus, aIIOMUHUS U
xene3a. KapOonatel u rugpokapboHaThl. Kpyeosopom yenepooa 6 dcusoti u
Hedxcusou npupode. KauecTBeHHas peakuuss Ha KapOoHaT-MOH. Dusnyeckue u
xuMuueckue cBoiictBa kpemHus. Cwianbl U cuimuuuiabl. Oxcupa kpemuus (IV).
KpemHueBble KUCTOTBI U UX coiu. CUIMKAaTHbIE MHUHEpalbl — OCHOBA 3€MHOMU
KODBI.

O6mas xapakrepuctuka 35eMeHToB VA-rpynnbl. Hutpuasl. KauecTBenHast
peakiusi Ha MOH aMMOHHs. A30THasi KUCIOTa KaK OKUCIUTENb. HuTparsl, ux

bu3nueckue M XMMHUYECKHE CBOWCTBa, NMpuMeHeHue. CBOWCTBA, MONyYEHUE U



npuMenenue Qocdopa. dochun. Dochopubie U noaudochopHbIe KUCTOTHI.
buonorudeckas posis dhocdatos.

Obmass xapakrepuctuka dieMeHTOB VIA-rpynmel. OcoOble  CcBOMCTBa
KOHIICHTPUPOBAHHOW CEpHON KHCIOTHl. KadecTBeHHBIE peakiMu Ha CyIb(HI-,
Cynb(pUT-, U CyTb(aT-NOHBI.

Obmas xapaktepuctuka 31eMeHTOB VIIA-rpynmel. OcoOeHHOCTH XUMUU
¢dTopa. ['amoreHoBo1OpOABI M UX MOJy4YeHHE. | aJJOreHOBOAOPOIHBIC KUCIOTHI B UX
comu. KadecTBeHHblE peakIMM Ha TaloreHuA-uoHbl. Kucnopoacoaepxaiine
coequHeHMs xaopa. [I[puMeHeHne TaloreHOB U UX BAKHEUIITNX COCTUHEHU.

Fbnazopoonvie casvl. [Ipumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTH B W3MEHEHUHU CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX
COEJMHEHM, BBICIINX OKCUJOB U TMIPOKCHJIOB.

N nenTudukanus HeOpraHMYeCKUX BEIIECTB U HOHOB.

XuMHUSA U KM3Hb

Hayunbie MeToapl TO3HaHUST B XUMUHU. VICTOYHUKN XUMHUYECKOoW uH)OpMa-
nuu. [louck uHpopManuu mo Ha3BaHUSAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM (Op-
MyJiaM. XMUMUYECKUN aHAIN3, CHHTE3, MOJACIMPOBAHUE XUMHUUYECKUX MPOILIECCOB U
SBJICHMA KakK METOJbl HAyYHOro MNO3HaHWs. Mamemamuueckoe MoOeauposanue
NPOCMPAHCMBEHHO20 CIMPOEHUs MOAEKYA op2anudeckux eeujecms. CogpemenHbvie
GusuKo-xumuueckue mMemoovl YCMaHO8IeHUsL COCIABA U CIMPYKMYpPbl 8eU4eCms.

Xumust u 310poBbe. JlekapcTBa, (epMeHTHI, BUTAMHHBI, TOPMOHBI, MUHE-
panbHbIe BOJIbI. [Ipo6iieMbl, CBsI3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX Ipernapa-
TOB. Bpeansie nmpuBbIUKKA U (aKTOpHI, pa3pyliaroliiie 370pOBbe (KypeHue, ymo-
TpebJieHne aNKoroJisi, HapkoMaHus). ParmonansHoe nuranue. [lumeBbie 106aBKU.
OCHOBBI NIUILIEBON XUMHH.

Xumus B meauivae. PazpaboTka nekapcTB. XMMHUYECKHE CEHCOPBI.

XuMHsL B TTIOBCETHEBHOM XU3HU. MOIOIIKE W YUCTAIIME cpeacTBa. Pemer-

JIEHTHI, UHCEeKTUIUIbl. CpencTBa JIMYHOW TMTHEHbl U KocMmeTuku. [IpaBuna 6e3-



OMacHOW pabOThl ¢ €AKUMHU, TOPIOYUMHU M TOKCUUHBIMU BEUIECTBAMU, CPEJICTBAMHU
OBITOBOM XUMHUHU.

XUMUA U CEIbCKOE X034iCTBO. MUHEpabHbIE U OPraHUYECKUE yA0OPEHU .
CpencrBa 3aluThl pACTEHUMN.

XuMHs B MPOMBINUIEHHOCTH. OONIME NpEeCTaBlIEHUsS O MPOMBIIUICHHBIX
croco0ax Moy4yeHus] XMMUUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOCTBA aMMHAaKa,
cepHoi KUCHOTHI). [IpombineHHas oprannyeckas xumusi. Celpbe IJisi OpraHuye-
CKOM mpoMbIUIeHHOCTH. [Ipobiema oTxon0B 1 moOouHbIX NpoaykToB. Hanbonee
KPYITHOTOHHAXHBIE MPOU3BOACTBA OPTaHUYECKUX COCAUHEHMN. YepHas U LBETHAas
MeTtauryprus. CTEKIIO U CUIIMKATHAs IPOMBIIIIIEHHOCTb.

Xumus u dHepreTuka. [IpupoaHeie HCTOYHUKH yriaeBogopoaoB. [Ipupoassii
Y TIONTYTHBIN HE(QTSAHOM rasbl, UX COCTaB U UcmoJib30BaHue. CocTaB HEPTH U €€ Te-
pepabotka. Hedrenpoayktel. OxkTaHOBOE 4MCiIO OeH3uHA. OXpaHa OKpYyKarolleu
cpelbl Ipu HeTenepepadOoTKe U TPAHCHOPTUPOBKE HE(PTEPOAYKTOB. AJIbTEpHA-
TUBHBIE UCTOYHHUKHU SHEPTUU.

Xumusi B crpoutennsctBe. LlemenT. beton. Iloabop onTUMalbHBIX CTPOU-
TEJIbHBIX MAaTEPUAJIOB B IPAKTHUUYECKON JEATENBHOCTH YEIOBEKA.

XuMHUS ¥ 3KOJOTUSI. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIECH CPEAbl U €ro
nocnencteus. Oxpana rugpocdepsl, MOUBbl, aTMOCPEpPHI, (GIOPHl U (hayHbI OT XU-

MHUYCCKOI'O 3arpsA3HCHUA.

Tunbl pacyeTHbIX 32124

Haxoxnenue monekynsipHOM (HOpMyJIbI OPraHUYECKOTO BEIIECTBA MO €ro
TUIOTHOCTHA U MAaCCOBBIM JIOJIAIM 3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, WIH IO MPO-
JIyKTaM CTOpaHusl.

PacdeTsl MaccoBoO# 1011 (MacChl) XUMHUYECKOTO COSTMHEHHS B CMECH.

Pacuetsl Mmacchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOYKTOB PEAKINU, €CIU
OJIHO M3 BEIECTB JaHO B M30BITKE (MMEET MPUMECH ).

Pacdetsl MaccoBO# WM 00BEMHOM JTOJIM BBIXO/1a IPOIYKTA PEAKIIUU OT TE€O-

PCTHYCCKHU BO3MOXKHOTIO.



Pacdersl TermoBoro adekra peakiyu.

PacdeTpl 00beMHBIX OTHOIICHHUH Ta30B MPYU XUMHUYECKUAX PEAKIIHSIX.

Pacuetsl macchl (0O0bemMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEaKklnu, €Clid
OJTHO W3 BEIIECTB JaHO B BUJEC PACTBOpA C OMPEACIICHHOW MaccOBOH J0Jei pac-

TBOPCHHOI'O BCHICCTBA.

IIpumepHbIe TEMBbI IPAKTHYECKUX PadoT (HA BLIOOP yuuTeJIsl):

KauecTBeHHOE ompeznenenue yriepoaa, BOJOPOIa U XJI0pa B OPraHUYECKHUX
BEIIECCTBAX.

KoHcTpyrpoBaHne mapoCcTepKHEBBIX MOJIETIEH MOJIEKYJ OPTaHUYECKUX Be-
IIECTB.

Pacrnio3naBanue miactMacc 1 BOJIOKOH.

[Tony4denne UCKyCCTBEHHOTO IIETKA.

Pemienne skcnepUMEHTANBHBIX 3a1a4 HAa IIOJYYEHHE OpPraHWYECKUX Be-
LIECTB.

Pemenne skcnepuMeEHTaNbHBIX 3aa4 HA PACIIO3HABAHUE OPTaHUYECKUX BE-
LIECTB.

N nenTudukanus HEOpraHMYECKUX COCTMHEHUN.

[Tonyuenue, coOupanue 1 pacro3HaBaHUE ra3oB.

Pemenune s3xcniepuMeHTanbHbIX 3a1a4 0 TeMe « MeTauiby.

Pemenne sxcnepuMeHTanbHbIX 3a1a4 o TeMe «Hemeramnsn.

Pemenne skcriepuMeHTANBHBIX 3a4a4 10 TeMe «I eHeThuecKas CBS3b MEXIY
KJIACCAMU HEOPTaHWYECKUX COCTUHEHUIY.

Pemenne skCcniepuMeHTANIBHBIX 3a7a4 110 TeMe «l eHeTndyeckas CBs3b MEKIY
KJIACCAMU OPTraHUYECKUX COCAUHECHUIN.

[Tonydenue 3THIEHA U U3YYEHUE €TI0 CBOMCTB.

[Tonmydyenne yKCyCHOM KHUCJIOThI U U3YYEHHUE €€ CBOMCTB.

I'maponus xxupos.

N3rorosienue Mbljaa pyqHOu paboThI.

XUMHS KOCMETHYECKUX CPEJICTB.



Uccnenosanue cBOMCTB OEIIKOB.

OCHOBBI MUIIIEBOM XUMHUH.

HccnenoBanne NUIMIEBBIX JOOABOK.

CBolicTBa OJHOATOMHBIX 1 MHOI'OQTOMHBIX CIIMPTOB.

XHUMHUYECKHE CBOMCTBA aldbJECTHIOB.

CuHTe3 CII0XKHOTO dupa.

I'uaponus yrieBoaos.

YcrpaHeHne BpEMEHHOM )KECTKOCTH BOBI.

KauecTBeHHBIC peakliMyi Ha HEOPTAHMYECKUE BEIIECTBA U MOHBI.

HccnenoBanne BIMSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKunu.

OrnpeneneHrue KOHIGHTPAIUM PAcTBOpPa aCKOPOMHOBOW KHUCIOTHI METOI0M

TUTPOBAHUA.



TEMATHYECKOE IINTAHUPOBAHME, 10 kiacc.

Ne Tema ypoka Kounuec DJIEMEHTBI CO/IePKAHUS
TBO
qacoB
Beeoenue 64.

1. [Ipeamer oprannyeckoil XUMHUU. 1 [TosiBnenue 51 pa3BUTHE
Hayusbie MeTOIbI IIO3HAHHUS OpPraHMYeCKOM XUMHUU Kak HayKHu.
BCLICCTB M XMMHUYCCKHX SIBJICHHUM. MecTto M 3HauYe€HHE OpPraHUYECKON

XUMUU B CHCTEME ECTECTBEHHBIX
HayK. B3auMoCBs3p HEOpraHM4ECKUX
Y OpPraHUYECKHUX BELECTB

2. OcHOBHBbIE TIOJIOKEHUS TEOPUU 1
XUMHUYECKOTO CTPOCHHUS
OPraHN4YeCKUX COCTMHEHUHN
A.M. bytieposa

3. Crpoenue aToMa yriaepoja. 2 XUMHYECKOE CTPOEHUE KaK IMOPSAIOK

COCIMHEHUsI AaTOMOB B  MOJEKYJe
COTJIACHO 170.¢ BAJICHTHOCTH.
YIriaepoaHbld CKeJIeT OpraHu4ecKou
MOJIEKYJIbI

4. KoBasienTHas XuMudeckas CBs3b. 1

5. BanenrtHsle cocTosiHHSA aTOMa 1
yriepoja.

Tema 1. Cmpoenue u knaccugukayus opzanuieckux coeounenui 9u.

6. Knaccugukanms OpPraHUYECKUX 1 ITpuHIAIIBL KJIacCU(PUKAUU
COEIMHEHHH. OpPraHMYECKHUX COCIMHEHHM.

7. Ilpakmuueckasn paboma Ne 1. 1
«Kauecmeennwiti ananus
OpP2aHU4ecKUx cOeOUHeHUlly,

8-9. | OcHOBBI HOMEHKJIATYPBI 2 MexayHapoaHast HOMEHKIIATypa U
OpPTraHUYECKUX COCAMHEHHH. MIPUHLIMITBI 00pa30BaHUs Ha3BaHUM

OpraHUYEeCKHUX COCIUHECHUM.
10. | M3omepust u u30MepHI. 1 H3omepus B OpraHU4ECKOW XUMHHU U €€
BUJIBI.

11- | Pemienne 3amau Ha HaXOXICHHE 3 Haxoxaenne MonekysipHoit GopMyIisl

13. | MonexynspHOi bopmyIbl OpPraHUYECcKOro BEIIECTBA IO €ro
OpPraHMUYECKOTO BEILECTBaA. IUIOTHOCTH ¥ MaCCOBBIM JI0JIIM

3JIEMEHTOB, BXOJSILUX B €T0 COCTAaB,
WJIN TI0 POYKTaM CTOPaHHSI.

14. | O600meHne 1 cuCTEMAaTH3AIIHS 1
3HaHUM O CTPOCHHUH U
KJ1accU(UKAIMHM OPTaHUYECKUX
COCJIUHECHUIA.

15. | KonrponbHas padora Ne 1 mo teme 1

«Ctpoenne u knaccudurarus
OPTaHUYECKUX COCTUHEHUNY.




Tema 2. Xumuueckue peakuyuu 6 op2aHu4ecKoil xumuu 6u.

16- | Tunbl XUMHYECKUX PCAKIH B 2

17. | opraHuyeckoil XuMuH.

18. | PeakunoHHBIEC YaCTHIIBI B 1
OpraHN4YeCKOW XUMHH.

19. | B3aumHOe BIMsSIHHE aTOMOB B 1
MOJIEKYJIaX OPraHMYECKUX
COEIMHEHHU.

20- | O6o0mieHne U cucTeMaTH3aIus 2

21. | 3HaHWI O TUIAX XUMHUYECKUX
peakLuil ¥ BUAAX pearupyrommx
YJACTHIL.

Tema 3. Yzneso0opodsr 26 u.

22- | [IpupoaHbIC HCTOYHUKH 2

23. | yIIeBoI0poIoB.

24. | AnkaHbl: CTpOEHHE, HOMEHKIaTypa, | 1 AJKaHbI. DNEeKTPOHHOE u
I/IBOMepI/IH, HoﬂyquI/Ie, (I)I/I?)I/ILICCKI/IC HpOCTpaHCTBeHHoe CTpoeHI/Ie
CBOMCTBA. MOJICKYJIBI METaHa. Sp3-r1/16p1/1111/13au1/191

opOuTanei aTOMOB yriaepoja.
['omonoruueckuit  psag  u  obmias
dopmyna ankanoB. Cuctemaruyeckas
HOMEHKJIaTypa aJIKaHOB M PAJNKaJIOB.
N3omepuss  yriepoaHoOro  Ckejera.
@u3nyecKkue  CBOWCTBA  AJKAaHOB.
3aKOHOMEPHOCTHU WU3MEHEHUs
(U3HYECKUX CBOMCTB.

25- | XuMu4eckre CBOMCTBA aIKAHOB. 2 XUMHUYECKHME  CBOWCTBA  AJKaHOB:

26. raJIOrTeHUPOBAHKE, JIETHIAPUPOBAHUE,
TEPMUYECKOE Pa3JI0KEHHUE, KPEKUHT
KaK CITIOCOOBI MOJTyYCHUS BaXKHEHIITNX
COEIMHEHU M B OpraHu4eCcKOM
cuHTe3e. ['opeHne ankaHoB Kak OJWH
M3 OCHOBHBIX HCTOYHUKOB TeIlia B
MIPOMBIIIICHHOCTH u OBITY.
N3omepu3zanus Kak croco0
MOJTyYEHUs BBICOKOCOPTHOTO
OeH3MHA. Mexanuzm peakuuu
CBOOOJIHOPAIUKATIBFHOTO 3aMEIICHHUS.
[Tonyuenue aJIKaHOB. Peaknus
Bropua. Haxoxnenwe B mnpupone u
MIPUMEHEHHUE AJTKAHOB.

27. | AJKeHBI: CTpOEHHE, HOMEHKIaTypa, | 1 AJIKEHBI. DNEeKTPOHHOE u
U30MepHsl, oJTy4YeHue, puzndeckue MPOCTPAHCTBEHHOE CTPOEHHUE
CBOKCTBA. MOJIEKYJIbI STHJIEHA. sp?-

rudpuauzanys opOHUTaneid aToMOB
yriepoaa. c- u T-CBS3U.

['omonoruueckuit  psg  w  obmias
dopmyna ankeHoB. HomeHknatypa
AJIKEHOB. N3omepus AJIKECHOB:
YIIEPOAHOIO  CKEJNeTa, IOJOXKEHUS
KpaTHOW CBSI3M, TPOCTPAHCTBEHHAs
(yuc-mpanc-nzomepus),




MECXKKJIaCCOBasd.

28-
29.

XUMHUYECKHUE CBOICTBA AJIKEHOB.

@uU3NYECKUE  CBOWCTBA  AJKEHOB.
Peakuun ANEKTPOPUILHOTO
IPUCOCTUHEHUS KaK croco6
MOJTy4eHUs (GyHKIIMOHATIBHBIX
MIPOU3BOIHBIX YTJIIEBOIOPOIOB.
[IpaBuio MapKkoBHUKOBA, ero
AJIEKTPOHHOE O0OCHOBaHME. Peakinu
OKHUCJICHUS u MOJIUMEPU3AITIH.
[TonuaTHiieH Kak KpyMHOTOHHAXKHBIN
MPOIYKT XUMHYECKOT0
npou3BoAcTBa. [IpombllieHHBIE U
nabopaTopHble CHOCOOBI MOTYYCHHS
AJIKEHOB. Ilpasuno 3atiyesa.
[IpruMeHeHre aJIKeHOB.

30.

IIpakmuueckas paboma
No2. Ilonyuenue smunena u
U3yueHue e2o Ce0UCS.

31.

AJIKUHBI: CTpOEHUE, HOMEHKIIATYPa,
n30MepHs, olTydeHue, pusndeckue
CBOMCTBA.

AJIKUHBL. DNEeKTpOHHOE u
MIPOCTPAHCTBEHHOE CTpPOCHUE
MOJIEKYJIbI aleTUJIeHa. Sp-
ruOpuau3anyst opOHWTaneld aToOMOB
yruepona. l'omomorudyeckut psg U
oOmas dbopmyna AJKUHOB.
Howmenxkiarypa. H3zomepus:
YIJIEPOJHOIO  CKEJIETa, IMOJ0KEHUS
KpaTHOM  CBSI3U,  MEXKJaccoBasl.
Pu3nYECKUe CBOMCTBA AJIKUHOB

32-
33.

XHUMHUYECKHE CBOMCTBA aJIKHHOB.

XuMudecknue CBOMCTBA AJIKWHOB:
peakiuu TPUCOEIUHEHHS] KaK CII0CO0
MOJIyYEHHUSI  IIOJIMMEPOB U JIPYTHX
MTOJIE3HBIX MPOIYKTOB. Peaxyuu
sameujenusi. 1'OpeHHE aleTUeHA Kak
HCTOYHUK BBICOKOTEMITEPATYPHOTO
IJIAMEHU JJISI CBAapKU M PE3KH METAJIJIOB.
[lonyyeHue  aneTwieHa  MOHUPOJIU30M
METaHa nu Kap6I/I):[HBIM METOAOM.
IIpuMeHeHue aleTuIeHa.

34.

AJKagyeHbl: CTPOEHHE,
HOMEHKJIATypa, N30MepHH,
nojy4yeHue, (pusnyeckre CBOUCTBA.

AJKagueHsl. Knaccudukanus
aJKaJucHOB 1o B3aUMHOMY
pPacIOJIOKEHUIO KpAaTHBIX CBs3€d B
MOJIEKYJIE. Ocobennoctu
AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUSI COTIPSIKEHHBIX AITKAIUEHOB.
OOmas bopmyna aJIKa/INECHOB.
Homenknatypa 51 A30MEPHUS
ajJkagueHoB. du3nueckue CBOMCTBa
aJKaJuCHOB.

35-
36.

XUMHUECKHE CBOMCTBA aJIKAIMEHOB.

Kayuyku. Pe3una.

XUMHYECKHE CBONCTBA AJIKAJIUEHOB:
peaxiuu MPUCOETMHEHUS
(rugpupoBaHHe, TaJOT€HUPOBAHUE),
ropeHuss W MojJuMepuszanuu. Bkian
C.B. Jlebenena B NOJTyYeHHE




CUHTETUYECKOIO KayuyKa.
Bynkanuzanuss kaydyka. PesuHa.
MHuoroo6pasue BUI0B CHHTETHUECKUX

Kay4yKOB, ux CBOIiCTBa u
IIPUMEHEHUE. ITonmyuyenune
QJIKa/IMEHOB.

37. [uknoankaHsl: CTpOEHUE, 1 CtpoeHue MOJEKYJ IMKIOAIKAHOB.
HOMEHKJIAaTypa, U30MepHs, Obmass  ¢opmyna  [HUKJIOATKAHOB.
MOJy4CHHUE, q)HSquCKI/Ie CBOICTBA. HOMGHKJIaTypa IIUKJIOAJIKAHOB.

Hzomepus LUKIIOAJIKAHOB:
YIJIEPOIHOTO CKelleTa,
MEXKJIaccoBasi,  MPOCTPAHCTBEHHAs
(yuc-mpanc-nzomepus). Cnenuduka
CBOICTB LMKIIOQJIKAaHOB C MaJbIM
pa3MepoM IUKJIA.

38. | Xummdeckue CBOWCTBa 1 Peaxiun MIPUCOEANHEHHUS u
[IMKJIOATKAHOB. PAAMKAIBHOTO 3aMEIIICHHSI.

39. | ApoMaTHyecKue yrieBoI0POIbI 1 ApeHbl. Hcemopus OMKPbIMUSL
(apensl): cTpoeHUE MOJIEKYJTBI benzona. CoBpeMeHHbIE
OeH3oIa. I/I3OMepI/I$I W HOMCHKJIATypa peACTaBICHUSA 00 3JICKTPOHHOM H
apeHoB. [lomyuenue apeHoB, TIPOCTPAHCTBEHHOM CTpOeHUH
(pusmuecKie CBOMCTRA. 6enzona. Mzomepust 1 HOMEHKIATypa

roMoJioroB 6enzosa. O6mas hopmyna
apEeHOB. dusnyeckue CBOMCTBa
OeH3oJ1a.

40- | XuMuveckue CBOWCTBA OeH30a. 2 XUMHYECKHuEe  CBOMCTBa  OcH30:a:

41. peakinuu ANIEKTPOPUITBHOTO
3aMeIeHUs (HuTpoBaHuUe,
raJOrTeHUPOBaHUE)  KaK  CIoOco0
MOJIYyYEHUs] XUMHYECKUX  CPEJCTB
3aIUTHl PACTEHUN; TPUCOCTUHEHHS
(rugpupoBaHHe, TaJOTCHHPOBAHUE)
KaK JI0Ka3aTelIbCTBO HEMPEeIeIbHOTO
Xapakrepa OeHzona. Peaxuus
TOpEHMUS. [lonyuenue  OeH3ona.
Ocobernnocmu  XumMu4eckux ceoucmae
moayona. B3auMHoe BIUSTHUE aTOMOB
B MOJIEKYJIe TOJIyOJIa.
Opuenmayuonnvie aghghexmoi
3amecmumerneu. IIpumeHeHue
rOMOJIOTOB O€H30171a.

42- | T'eHeTnueckas CBSA3b MEKIY 2

43. | KIaccamu yriaeBOIOPOIOB.

44, O06001IeHne 3HaHUI 110 TeMe: 1
«YTIeBOAOPOABDY,

45. | KonrponbHas pabota Ne 2 o Teme 1
«YTIIEeBOAOPOABD).

Tema Ne 4. Cnupmul u ghenonwt 6u.

46. | CrupThl: cocTaB, CTPOCHHUE, 1 Knaccudukanus, HOMEHKJIaTypa
HOMEHKJIaTypa, U30MEpHs, CcriupToB. ['OMOJIOTHYECKUW psag |
noJrydeHue, pu3ndecKre CBOMCTBa. o0mmas bopmyna npeaeIbHbIX

OJIHOATOMHBIX _cnupToB. HM3omepus.




@u3znueckue CBOMCTBA IIPENEIBHBIX
OIHOATOMHBIX cnUpPTOB. Bomopongnas
CBA3b MEXKIY MOJIEKYyJIaMH U €€
BIMSIHUE Ha (u3nyeckue CBOICTBa

CIIUPTOB.

47-
48.

XuMH4ecKre CBONCTBA MPeNEIbHbIX
OJIHOATOMHBIX CIIUPTOB.

49.

XHUMHUYECKHE CBOMCTBA
MHOT'OaTOMHBIX CITIUPTOB.

XUMHYEeCKHE CBOMCTBA:
B3aUMOJICICTBHE C HATpUEM Kak
Ccroco0d  YCTaHOBIEHUS  HATWYHS
THUAPOKCOTPYIIITHI, c
raJlorTeHOBOJIOPOIAMHA  KaK  CITOCO0
MOJTyYEHUsI PACTBOPUTEJICH, BHYTpH-
)41 MG)KMOHCKy.HSIpHaSI I[GI‘I/IZ[paTaL[I/ISI.
Peakiuss ropeHms: CIUPTHI  Kak
TOILIUBO. [lonyuenue  3rtaHona:
peakims OpoXxeHus TJIIOKO3HI,
FPII[paTaHI/ISI OTUJICHA. HpI/IMeHCHI/IC
MeTaHoJIa i JTaHoIIA.
®OHU3N0IOTrUIECKOe JIeicTBHe
METaHOJIa M JTaHOJIA Ha OPraHU3M
yeJIoBeKa. OTUIICHTIMKOJIb u
TJIMIICPUH KakK MIPEACTaBUTEIIH
HpCIIGJH:HI)IX MHOT'OAaTOMHBIX
criupToB. KayecTBeHHass peakmus Ha
MHOT'OATOMHBIC CHI/IpTI)I 158 ce
MPUMEHEHHUE IS pacro3HaBaHUS
TJIMIIEPUHA B COCTaBE KOCMETHYECKUX
cpenctB. [IpakTudeckoe mpuMEHEHHUE
STUJICHIJINKOJIA N FJII/IIICpI/IHa

50.

Ilpakmuueckass ~ paboma  Ne3
«Ceoticmea 0OHOAMOMHbBIX U MHO-
20AMOMHBIX CNUPMOB).

51.

®enoubl. DeHo: cocTas, CTPOCHUE.

Crtpoenue MOJIEKYJIbI denomna.
B3aumHoe  BiusHHE ~ aTOMOB B
Mosiekyse  (enonma.  Dusznueckue
CBOMCTBA (peHoIIa

52.

XuMHUYeCcKre CBOMCTBa (PeHoa.

XUMHYECKHUE CBOWCTBA (pEakIuu C
HATpUeM, THAPOKCUAOM  HATpHS,
OpomMom). [Tomyuenue denomna.
[Tpumenenue dheHona

Tema 5. Anvoecuowvi. Kemonwt 7u.

53.

ANbJeruapl 1 KeTOHBI: COCTaB,
CTpPOCHHE, HOMEHKIIATypa, U30MepHs,
KJaccupuKanus, Gu3nIecKue
CBOMCTBA.

1

Knaccupukanus ~ anpaeruioB "
keToHOB. CTpoeHHMe  IpeleiabHBIX
aJIbJIETU/IOB. DIeKTpOHHOE "
MIPOCTPAHCTBEHHOE CTpOeHHUE
KapOOHMIIbHOM IpyTIIbL.
['omonornyeckuii pan, obmas
dbopmyra, HOMEHKIIaTypa U U30Mepus
MpeIeTbHBIX QITBJICTH/IOB.
@dusnueckue CBONCTBA MNpeAeTIbHBIX
QITBJCTHJIOB.

55.

XHUMHUYECKHE CBOMCTBA aJIbACTHUIO0B.

XUMHUYECKUE CBOMCTBA MPEAEIIbHBIX
AIBIETHIIOB: TUAPUPOBAHUE;




KayeCTBEHHbBIC peaxiuu Ha
KapOOHWIbHYIO  Tpynmy  (peakuust
«cepedpsHOTO 3epKanay,
B3aUMOJICHICTBHE C  THUAPOKCHIIOM
memu (1)) w wux npumeHeHue s

oOHapyKeHUs peieabHbIX
QIbJCTUIOB B IPOMBIIUICHHBIX
CTOYHBIX BOJIaX. [Tomryuenue

NpEJeNbHBIX aJbJETHI0B: OKHCIICHHE
CHOUPTOB, THUApaTanusi aleTueHa
(peakust KyuepoBa). TokcHYHOCTH
aJIbJICTU]IOB. [Ipumenenue
dopmanpaeruia W - aleTanblIeTua.
ALIETOH Kak IMpe/ICTaBUTENb KETOHOB.
CrpoeHue  MOJEKYyJbl  alleTOHA.
Oco0eHHOCTH peakUUU OKHUCIICHUS
aneroHa. [IpuMeHeHue aleToHa.

56. | Ilpakxmuueckas paboma Ne 4. Xu- | 1
MUuyecKue ceoltcmeda anb0e2uoos.

57- | Cucrematuzauusa U 00001IeHIE 2

58. | 3HaHuii o criuprax, peHonax u
KapOOHMJIbHBIX COSAMHEHHSIX.

59. | KonrponsHas pab6ora Ne 3 mo remam | 1
«CnupThl ¥ GEHONBI, « AJIBIECTUIBI.

KeTonb».
Tema 6. Kapdonoswie kuciomst, cioxcuvie 3¢ghuput, ycupot 12 u.

60. | KapOoHOBBIE KHCIOTHI: COCTaB, 1 Knaccudpukanus u  HOMEHKIATypa
CTpOEHHUE, HOMEHKJIATypa, U30MEepHs, KapOOHOBEIX  kucior.  CrpoeHue
Knaccudukanys, puzndecKre peaeabHbIX OJJHOOCHOBHBIX
CBOCTBA MPE/IEIbHBIX KapOOHOBBIX KHUCIOT. DJIEKTPOHHOE U
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. IPOCTPAHCTBEHHOE cTpoeHHe

KapOOKCUITEHOM TPYIIIIHL.
l'omonoruueckuit  psaag u  oOuras
dbopmyna MpeACIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT.
@u3znyecKue CBOMCTBA IPENEIbHBIX
0JIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.

61- | Xumuueckue cBOMCTBAa KapOOHOBBIX | 2 XUMHYECKHE CBOWMCTBA IPEACIbHBIX

62. | KucInor. OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

(peakuu ¢ MeTalylaMd, OCHOBHBIMU
OKCUJaMH, OCHOBAaHUSMHU U COJISIMH)
KaK TIOJNTBEPXKICHUE CXOJACTBA C

HEOpPraHUYECKUMU KHCIJIOTaMH.
Peakuust  srepuduxamuun  u  ee
00paTUMOCTb. Bnusinue

3aMecTUTeNed B YIVIEBOJAOPOJIHOM
pamukaie Ha CHIy KapOOHOBBIX
KUCHIoT. OCOOEHHOCTH XHMHYECKUX
CBOMCTB  MYPaBBUHOW  KHUCJIOTHI.
[Tomyuenune MIPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJIEHHE QJIKaHOB, QJIKEHOB,




MEPBUYHBIX CIIHUPTOB, AJIbJETHU]IOB.
Baxueiiniue MPEICTABUTEIHN
KapOOHOBBIX KHUCJIOT: MYypaBbHHAs,
yKCycHass ® OeH30iHas. Bricmue
npeenbHbIe u HETpeeTbHBIE
KapOOHOBBIE KHUCIOTHL. Onmuueckas
usomepus. Acummempuyeckuil amom
yenepooa. Ilpumenenrne kKapOOHOBBIX
KHCJIO.

63. | CrmoxHbie 3(upsl: cocTas, cTpoeHue, | 1 CtpoeHre U HOMEHKJIATypa CJIOKHBIX
HOMEHKJIaTypa, U30MepHs, 3¢upoB. MexkinaccoBas H30MEpHS C
(usnuecKne CBOKCTEBA. KapOOHOBBIMH KHucT0oTaMH. CriocoObl

MOJIy4EHUS CJIOXKHBIX 3¢pUpOB.
ObpaTumocThb peakuuu
STepUPHUKAIHH. [Ipumenenue
CIOXHBIX 7(GUPOB B MHUIIEBOH H
nap@roMepHON IPOMBIIUIEHHOCTH.

64. | XuMHUYECKHE CBOMCTBA CIIOKHBIX 1
2(hupoB.

65. | Ilpakxmuueckas paboma Ne5 1
«Cunme3 cnodxcrno2o aghupay

66. | XKupsl: cocTaB u cTpoeHHe MOJeKy, | 1 Kupel  kak  clIOXKHBIE  APUPHI
HOMEHKJIaTypa U KJacCu(UKaIHs, [JIMIIEPUHA W BBICHIMX KapOOHOBBIX
(usnyeckue cBoicTBa. KHUCJIOT. PacTuTenbHble U KUBOTHBIE

JKUpBL, UX cocraB. Dusndeckue
CBOMCTBA KHUPOB.

67. | XuMu4eckue CBOMCTBA KUPOB. 1 XuMH4YecKue CBOWCTBA  YKHPOB:

Mpeua u CMC. TUAPUPOBaAHUE, OKucaeHue. ['naponus
WM OMBUICHHE >XHUPOB KakK CIOCo0
MPOMBILIEHHOTO TOJYYEHUsl COJeH
BBICIINX KapOOHOBBIX KHCJIOT.
ITpumenenue >xupoB. MblI4 Kak cONH
BBICIINX KapOOHOBBIX KHCJIOT.
Moromue CBONCTBA MBLI.

68. | Ilpakmuueckas paboma Ne 6. « 13- | 1
20mogjienue Mulld pYyYHOU pabo-
mboly.

69- | O60O0IEHNE U cCUCTEMATH3ALUS 2

70. | 3HaHMI O KapOOHOBBIX KUCIIOTAX,

CJIOKHBIX (HUpax, )KUPaX.

71. | KontponbHas pabora Ne 4 o Teme 1
«KapOoHOBBIE KHCIOTHI, CITOKHBIE
3(UPBL, )KUPBIY.

Tema 7. Yeneeoowt 8 u

72. | YrineBonsl: cocTaB, HOMeHKIarypau | 1 Knaccudukanus yTJIEBOJIOB.

KJIacCU(PUKAIINS dusnueckre CBOMCTBA U HaXOXKICHUE
YIJIEBOJIOB B IPUPOJIE
73. | Monocaxapuaesl. ['ekco3sbl. ['mroko3a | 1 I'moko3a  kak aJBJICTUIOCTTUPT.

1 GppyKTO3a.

XUMHUYECKHE CBOMCTBA  TIIIOKO3BI:
ayunuposanue, AnKUIUpOBaHue,
CIIUPTOBOE u MOJIOYHOKHCIIOE
Opo’KeHue. OKcrnepuMeHTaJIbHbIE




JI0Ka3aTeIbCTBa HATNYUS
aIBJICTUIHOM M CIIUPTOBBIX TPYI B
mioko3e.  IlomydeHwe — rIIrOKO3BI.
@Dpykmosza Kak u3omep 2i0KO3bl.
Pubo3za u desoxcupubosa

74. | [ucaxapusl: caxapo3a, MajbTO3a, 1 Baxneiimme mucaxapumbl (caxaposa,
JIaKTO3a. JIAKmMo3a, Maibmo3sd), UX CTPOEHUe U
¢duzmveckue cpoiicTBa. ['mmponus

caxapos3bl, JIAKMO3bl, MAIbMO3bl

75- | [Nonmcaxapuapl: Kpaxmad, 2 Kpaxman u 1eJII0JI03a Kak

76. | mewmonosa. OMOJIOTHYECKHUE HOJIUMEPBI.

XUMHYECKHE CBOMCTBA  Kpaxmala
(ruponu3, KaueCTBEHHAs PEaKIUs C
HOJIOM Ha Kpaxmall U €€ IPUMEHEHUE
IUisi  OOHapy)XeHWsT Kpaxmalia B
MPOAYKTAaX MHUTAHHSA). XHUMHYCCKUE
CBOMCTBAa  IEJUTIONO3bI:  THAPOJIN3,
o0pazoBaHHE  CIIOKHBIX  3(HUPOB.
[TpumeneHrne U OMOJIOTUYECKAsT POJIb
yriieBoJ0oB. OKHUCJIEHUE YIJIEBOJOB —
HWCTOYHHK SHEPTrUu JKHBEIX
OpraHU3MOB. Ilonsatue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha
MPUMEPE AlIETATHOTI'O BOJIOKHA.

78. | Ilpakmuueckas paboma Ne 7. 1
Pewenue sxkcnepumenmanvuwix
3a0a4 HA NOJIyYeHUe OpPeaHUYeCcKUx
eeuecms.

79- | O6001IcHHE CHCTEMATH3aLUS U 2

80. 3HaHUHU 00 YIJIeBOJaX.

Tema 8. A3omcooeprcanue coeounenusn 13u4.

81. AMMHBI: COCTaB, CTPOEHHE, 1 [IepBuuHbIE, BTOPUYHBIE, TPETUYHBIC
KiaccuuKaIysi, U30MepHs U amunbl. Knaccuduxanuss amMuHOB 1O
HOMEHKJIATYpa, pU3nyecKue THUITYy YTJICBOAOPOAHOTO paauKala Hu
CBOICTBA AMHHOB. YHUCIIy AaMHHOIPYIII B  MOJEKYJE.

DJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE  MpEAENbHBIX  AMHHOB.
dU3NYECKUEe CBOMCTBA aMHHOB.

82- | XuMudeckue CBOWCTBA aMHUHOB. 2 AMUHBI KaK OpraHUYECKHE

83. OCHOBaHHsI: pEaKIMu ¢  BOJOM,

KHCJIOTaMHU. Peakmus TOpEHUS.
Annnia KakK MIPEACTABUTEND

apomMaTHueckux amuHoB. CTpoeHue
anunuHa.  [IpuumHbl  ocnabiaeHus
OCHOBHBIX  CBOICTB aHWJMHA B
CPaBHEHMHM C aMHUHaMH IPEAEIbHOTO
pana. XHUMHYECKUE CBOMCTBA
aHWINHA! B3aMMOJEHCTBHE c
KHCJIOTaMH, OpoMHO# BOJOM,
okucnenue. Ilomydyenne  amMHHOB
AJIKWJINPOBAHUEM aMMuaka u
BOCCTAHOBJICHHEM




HUTPOIIPOU3BOAHLIX YIJICBOAOPOIOB.

Peaknus 3uHNHA. [Ipumenenue
aMHHOB B (bapMareBTHUECKON
NPOMBIIUICHHOCTH.  AHUMUH  KaK
coipbe o5 npoU3800Ccmed

aHununosvix kpacumeneu. Cunme3svl
HAa OCHOBe aHUNIUHA.

84. | AMHHOKHCIIOTBI: COCTaB, CTPOCHHE, CoctraB u HOoMeHkJarypa. CTpoeHue
M30MepUs 1 HOMEHKJIATYPa; aMUHOKUCIIOT. ['oMosioruueckuit psig
(1)I/I3I/I‘-IGCKI/IG CBOMCTBa aMHUHOKHUCIIOT. IpeaeIbHbIX aAMHUHOKHUCJIIOT.

Hzomepus npeoenbHbIX
amunokuciom. OU3NUEeCKue CBOWCTBA
MpeCIbHBIX AMUHOKHUCIIOT.

85- | Xumuueckue cBOWCTBa AMHMHOKHUCIIOTBI Kak  aM{QOTepHbIE

86. | aMHHOKHUCIIOT. opraHudeckue coeauHeHus. CuHres
MENTH/I0B. [lentunnas CBSI3b.
buonornueckoe 3HAYECHUE o-
aMHUHOKHCIIOT. O0nacTh MpPUMEHEHUS
aMUHOKHCIIOT.

87- | benku kak OMOTIOIMMEPBI, UX CocraB u CTpOCHUE OEIIKOB.

88. | omomornyeckue pyHKIHUU. 3HAUCHHUE OcHogHule AMUHOKUCTIOMbL,
OenKoB. obpazyrowue  Oenku. XUMUYECKHE

CBOICTBA 0€JIKOB: TH]IPOJIN3,
JieHaTypalus, KaueCTBEHHbBIC
(uBeTHbIE) peakUMu Ha  OEJNKHU.
[IpeBpamenuss OGeNKOB MHIIK B
opraamu3Mme. buonorudeckue QyHKIUH
0enkoB. [ocmuowcenus 6 uzyueHuu
cmpoenus u cunmesa 0eiko.

89. | Ilpaxmuueckas paboma Ne 8. «Hc-
cedosamnue ceolcmes H6eikosy.

90. | HykieuHOBbIE KHCIOTHI. Aszomcoodepocaujue

2emepoyuxIuiecKue coeouHeHus.
Iluppon u nupuoun: 21eKMpoHHOE
cmpoeHue, apomamu4eckutl
xapaxkmep, pasiuyue 6 NpOAGLEeHUU
OCcHOBHbIX  ceoucme. Hykneunosvie
KUCTIOMbL:  COCMA8 U  CmMpOeHUe.
Cmpoenue mnykneomuoos. Cocmag
Hykneunosvix kuciom ([JHK, PHK).
Ponv  nyxkneunoswvix  kuciom 8
JHCUZHEDesTMENbHOCIU OP2AHUIMOS.
91. | Ilpakmuueckas paboma Ne 9.

«Hoenmughuxayus opeanuieckux

COeOUHEeHULL

92. | OGo0IeHue U CHCTEMATH3AIUS
3HaHW 00 yrieBoaax u
a30TCOoJIEPIKAIIUX
COEMHEHMSIX.(TeCT).

93. | 'ogoBast agMUHHCTpaTHBHAS

KOHTPOJIbHAs paboTa

Tema 9. Xumusn nonumepog 7u.




94.

BricokoMoOIeKyIsIpHBIE
COCIMHEHHUS.

OCHOBHEBIE MMOHATHSA
BBICOKOMOJICKYJISIPHBIX ~ COCTUHCHUI:
MOHOMEp, TOJIUMEpP, CTPYKTypHOE
3BCHO, CTEIICHb MOJIMMEPH3AIUH.

95- | Knaccugukanus monuMepon OcHOBHbIE ~ €IIOCOOBI  IOJIy4YEHHUS
96. BBICOKOMOJIEKYJISIPHBIX ~ COCTUHEHUI:
peakuuu MOJTUMEPH3AIIH u
nonukoHaeHcauuu.  CrpoeHue U
CTPYKTYypa IOJIMMEPOB. 3aBUCHMOCTb
CBOICTB TOJUMEPOB OT CTPOCHHS
MOJICKYJI.
97. TepMornacTuyHbIE u IIposoosawue opeaHuyecKue
TEPMOPEAKTHUBHBIC TTOJTUMEPHI. noaumepul. Komnosummnuie
mMamepuansi. Ilepcnexmuseni
UCNOIL3068AHUS KOMNO3UMHbBIX
Mamepuanos
98 Knaccugukanus BOJIOKOH. CuHTeTnueckue BOJIOKHA.
[TonusdupHble W MOTUAMHIHBIE
BOJIOKHA, MX CTPOCHHUE, CBOWCTBA..
99 [TpakTnyeckoe UCIIOJIb30BaHUE Cunmemuyeckue nNieHKU: U30IAYUS
BOJIOKOH ol npo8ooos,  memopamvl  OJisl
OnpecHeHUs 800bl, 3aUUMHble NIeHKU
ons asmomoounet, niacmuipu,
xupypeuueckue  nosazku.  Hoevie
MexHoN02UU oanvHelue2o
COBEPULIEHCNBOBANSL NONUMEPHBIX
Mamepuanos.
100. | Ilpakmuueckas paboma
Nel0. Pacno3nasanue niacmmacc u
B0JI0KOH
101- | O606meHne Mo Kypcy OpraHu4IecKon
102. | xumumn.




TemaTnueckoe mianuponanue, 11 kiaace

Tema 1. Cmpoenue amoma 10u.

1. ATOM — ClIO’KHAs 4acTHIIA. 1 Crpoenue BemiectBa. CoBpemMeHHas
MOJIeJIb CTPOCHHMSI aTOMA.

2-3. | CocrosiHUE IEKTPOHOB B aTOME. 2 Pacripenesienrie  3JIEKTPOHOB 1O
SHEPTEeTUYECKUM YPOBHSIM B
COOTBETCTBUU c MIPUHIUIIOM
HaUMEHbBIIEH SHEPruH, IPABUIOM
XyHna w npuHuunoMm  [laynwm.
Ocobennoctu CTPOCHUS
SHEPreTHYeCKUX YpPOBHEW aToMoB d-
3JIEMEHTOB. OneKkTpoHHas
KOH(UTyparus aToma.
Knaccudukanms XUMHYECKUX
9JIEMEHTOB (S-, P-, d-271€MEHTHI).

4. DnexkTpoHHas KOH(UTrypanus 1
aToma.

5. BanenTHble BO3MOKHOCTH aTOMOB 1 OcHoOBHOE u BO30YK/ICHHbBIC
XUMUYECKHUX JIEMEHTOB. COCTOSIHMSI ~ aroMOB.  BaseHTHbIE

JIEKTPOHBL.

6. [Teproanueckwuii 3aKOH U 1 ®usnyeckuit cmbica [lepuoandeckoro
[Tepronuyeckas cucrema 3akoHa J[.M. MenneneeBa. Ilpuuunnsl
XMMHYECKHX d1eMeHTOoB JI.1. ¥ 3aKOHOMEPHOCTH  H3MEHEHUS
MenieneeBa B cBeTe yueHUs O CBOMCTB 3JIEMEHTOB M MX COCIHHEHUI
CTPOCHHMH aToMAa. o nepuoaam 5 rpymnmam.

MupoBo33peHYecKoe W Hay4dHOe
3HaueHue llepuonnueckoro 3akoHa
.. Menneneena. Ilpocnoswl
. U. Menoeneesa. Omxpuvimue HO8bIX
XUMUYECKUX INEeMEHMO8.

7. DneKTpoHHas MpUpoaa 1 DNEeKTPOOTPULIATETLHOCTD.
XUMHYECKOM CBSI3H.

8-9. | O6o0IIEHHne U crUCTEMAaTH3ALIAS 2
3HaHuii o Teme: «CTpoeHue aToMay.

10. | KonrponbHas pabora Nel no Teme 1
«Ctpoenue aTromay.

Tema 2. Cmpoenue sewsecmea. /lucnepcuvle cucmemsvt u pacmeopvt 9u

11. THIIB XUMAYECKUX CBI3EH 1 KoBanenTHas CBSI3b, ee
Pa3HOBHIHOCTH " MEXaHU3MBbI
oOpa3oBaHus (OOMEHHBIN U TOHOPHO-
AKIIETITOPHBIH ). Honnas CBSI3b.
Meraunueckas cBsi3b. BoaoponHas
CBSI3b. Meoswcmonexynsapuvie
83aAUMOO0CUCMBUSI.

12. | Kpucrammyeckue u aMmophHbIe 1 TuIbl KPUCTANIMYECKHUX PEIIETOK

BCIICCTBA.

(aToMHasi, MOJEKyJspHasi, HWOHHAasi,
MeTaJuTHdecKas). 3aBUCHUMOCTH
(u3MUECKUX CBOMCTB BeIIECTBA OT
TUTIA KPUCTATMYCCKOW  PEIICTKH.
[TpuuuHBl  MHOTO00pa3usi BEIIECTB.




COBpeMeHHHE MMpCACTAaBJICHUA (6]
CTPOCHUHM  TBEPABIX, IKUAKHX U
ra3oo0pa3HbIx  BemecTtB. JKuoxue
KPUCIALTbL.

13 Ionamue 06 sumanvnuu u 1 Onepeuss [ubbca. 3akon I'ecca u
SHmMponuu. CIEICTBHS U3 HETO.

14. | JJucnepcuvie cucmemol 1 Konnouonvie cucmemvi. VcTuHHBIC
pactBopel. PacTBopeHne kak (Gpu3uko-
xuMudyeckuii  mporecc. CriocoOsr
BBIpKCHUS KOHIICHTpALUU
pacTBOpPOB: MaccoBast J0JIS
PacTBOPEHHOTO BEILECTBA, MOJAPHASL
U MmonsanvHas Konyewmpayuu. Tump
pacmeopa u mumposarue.

15. | PacTBOpHI. 1

16- | OGo6ueHne U cucTeMaTu3ays

17. | 3nanmit mo Teme. «CTpoeHue

BelecTsa. /lucnepcHble CUCTEMBI U
pacTBOPBIY,
18. | KonrponbHas pabora Ne2 no teme 1
«Ctpoenue BemiecTsa. JlucnepcHbie
CHCTEMBI 1 PAaCTBOPBI».
Tema 3. Xumuueckue peaxyuu 22y,
19- | Knaccudukamms XuMUIeCKIX 2
20. | peakuuii B HEOpraHU4eCKoi u
OPraHNYeCKON XUMHUH.

21- | BeposITHOCTh IPOTEKAHUS 2

22. XUMHYECKHUX PEaKIIUH.

23 TemnoBsie 23 HeKThl XUMUYECKUX 1 TepMoxuMuyeckne ypaBHEHUS.

peaKuuid.

24- | CKopoCTh XMMHUYECKOH PEaKILUH. 2 CkopocTh peakuuu, €€ 3aBUCHUMOCTb

25. OT Pa3IUYHBIX (PAKTOPOB: TPHUPOIBI
pearupyromux BEILIECTB,
KOHIICHTPAILINH pearupyromumx
BEIIECTB, TeMIepaTypsl (IIpaBUIIO
Bant-T'odda), TUTOIIAU
PEaKIMOHHON MOBEPXHOCTH, HAIMYUSA
KaTajau3aTtopa. OHEpPrus aKTHBAIUH.
AxmusuposanHuiti KOMMNJIeKC.
KaraimszaTtoper w  karamms.  Poub
KaTaqu3aTopoB B  NpPUPOAE U
MIPOMBIIIJICHHOM MPOU3BOJICTBE

26 Ilpakmuyeckaa paboma Nel «Hc- |1

cneoosanue  GIUAHUAL  PA3TUYHBIX

gakmopoe Ha cropocmb Xumuue-

CKOU peakyuuy.
27- | OOpaTUMOCTh XUMHUECKUX 2 CwmelieHre XUMHYECKOTO PaBHOBECHS
28. | peakuuii. XuMUUECKOE o neiicTBuEM Pa3IMYHbIX

paBHOBECHE.

(hakTOpOB: KOHIICHTPAI[UN PEareHTOB
WU TIPOJYKTOB PEAKIIMH, J1aBJICHUS,
temrepatypbl.  Ponp  cmemieHus

PaBHOBCCHUIA B TEXHOJIOTHYCCKUX




poreccax

29- | OKHCIUTEIbHO- BOCCTAHOBUTENBHBIE | 2 OKHCIUTENTBHO-BOCCTAHOBUTEIBHBIE
30. | peakuuu B HEOPTaHUIECKOW XUMHUHU. peaxiuu B IPUPOJIE,
NPOU3BOJACTBEHHBIX  IIpOLlECCaxX U
KU3ZHEICSITEIIbHOCTU OpraHU3MOB.
OKucaumenbHo-60CCMan08UMenb bl
nomenyuan  cpeovl.  Jluazpamma
1lyp6s.
31- | OxucnuTenbHO- BOCCTaHOBUTENbHBIE | 1
32. | peakuuu B OPraHUYECKOM XMMHH.
33- | Dnekrponuruyeckas aucconuanus. | 2 DNEeKTPOIN3 pacTBOPOB U PacIIaBOB
34. coneii. IIpakTHyecKoe IPUMEHECHHE
ANEKTPOJIN3A JUTSt MOJTyYEHUs
HIEJIOYHBIX, LIEJI0YHO3EMEIbHBIX
METaJUIOB U aJTFOMUHHUSL.
35. | Peakiuu noHHoro ooOMeHa. 1
36. | BonopoaHslii mokasaTens. [loBenenne BemectB B cpemax ¢
pa3HbIM 3HaueHueM pH.
37- | I'maponu3 HeoOpraHu4ecKux 2
38. | coenuHeHui.
39. | I'maponu3 opraHUYECKUX 1
COEJIMHEHMUII.
40- | Pemenue 3a1a4 o Teme: 2
4]. «XUMUYECKHE PEAKITUNY,
42. | KonrponbHas pabota Ne4 1o reme 1
«XVUMHYECKHUE PEAKITUN.
Tema 4. Bewyecmea u ux ceoiicmea 51u.
43. | Knaccudukanus HEOPraHnISCKUX 1
BEIIIECTB.
44. | Knaccudukanus opraHnyecKux 1
BEIIECTB.
45. | Ilpaxmuueckas paboma Ne 2 1
Cpasnenue ceolicms Heop2aHu4ecKux
U Op2aHUYEeCKUX COeOUHeHUl.
46- | MeTambl - XUMUYECKUE SJIEMEHTBI. | 2 Ob6mas XapaKTEePUCTUKA
47. | Meranbl — IpOCThIC BELIECTBA. anemenToB |A—IIA-rpymmn. Oxcuns u
NEepPOKCUABbl  HATpUs U Kallui.
Pacno3naBaHne KaTMOHOB HATpUs H
kanuda. Conu HaTpus, Kanus, Kaablus
Y MarHusi, X 3Ha4Y€HUE B MPUPOJIC U
KU3HU YenoBeKa. JKecmkocmb 600vl u
cnocoobwl ee VCMPAHEHUSL.
Komnnexcnvie coeouHeHus
AMOMUHUA. ATTIOMOCUTUKATNDL.
48 Ilpakmuyeckaa  paboma  Ne3 |1
Yempanenue epemennoti orcecmro-
cmu 800bl.
49- | OOmme XUMHUYECKHE CBOIMCTBA 2 O6mue ¢Qusnueckne M XUMHUYECKUE
50. | meramnos. CBOMCTBA.
51. | Okcunsl ¥ THAPOKCHIIBI METAIIOB. 1 Oxcuapl M TUAPOKCUABI METAJUIOB,

3aBUCUMOCTb MX CBOWMCTB OT CTEIIEHU
OKHUCJIEHUSI DJieMeHTa. BaxkHeilmiue




conmd. OKHUCIHUTENbHBIE  CBOICTBa
coJIell XpoMa M MapraHila B BBbICILIEH
CTENEHU OKHUCieHus. Komnaexchovle
COCOUHEHUSL XPOMA.

52. | Koppo3us merayios. Koppo3ust MeTainoBs: BUIBI KOPPO3UH,
CHOCOObl  3alIUThl  METAJIOB  OT
KOPPO3HHU.
53- | OOmme cnocoOb! MOTydeHHs [TonyueHnue u npumMeHeHue.
54. | MeTaios.
55- | Pemenue pacueTHbIX 3a7a4.
56.
57- | Meramibl TOOOYHBIX TPYTIIL. Meramist  IB-VIIB-rpynn  (menp,
60. IIUHK, XpOM, Mapraseir).
Oco0eHHOCTH CTPOCHHS ATOMOB.
61 Ilpakmuueckas paboma No4 Pe-
ulenue IKCNEPUMEHMANTbHBIX 3a0ay
no meme «Memannviy.
62- | Pemenue pacueTHbIX 3a1au.
63. | Pacuersl MaccoBoit uiar 00BEMHOM
JIOJIA BBIXOJIA TIPOJIYKTa PEaKIUuu
OT TEOPETHUYECKH BO3MOKHOTO.
64. | O6o0mieHne U cucTeMaTH3aIus
3HaHuil o TeMe «MeTaJlibh).
65. | KontponbHas pabora Ne4 o teme
«MeTaybDy.
66- | Hemeraiutel. O0Owas CBoiicTBa, OJIy4YeHHE U IPUMEHEHUE
69. | xapakrepuctuka snemenToB IVA- yrimsi.  CuHTe3-ra3  Kak  OCHOBA
TPYHIIBL COBpPEMEHHOM MIPOMBIIIJIEHHOCTH.
AKTUBHUPOBAHHBIHN YTOJIb KaK
aJIcCOpOCHT. Hanocmpyxmypul.
Muposvie Odocmudicenuss 6 obaacmu
co30aHus HAHOMAmepuaios.
Onekmponnoe cmpoeHue MONeKyibl
yeapnozo  eaza.  Ilomyuenue  u
npumeHenue VeapHozo easa.
buonoruueckoe aeiicTBUE yrapHOro
raza. KapOupl kanbuusi, alllOMUHUS U
xKenesa. Kap6oHnatsr u
TUAPOKApOOHATHI. Kpyeoeopom
yenepooa 6 OJCUBOU U HeHCUBOU
npupoode. KauecTBeHHass peakuusi Ha
KapOOHAT-HOH. duznueckue u
XUMUYECKHE  CBOWMCTBA  KPEMHHUS.
Cunagsl u  cwmmnunsl. Oxkcun
kpemuus (IV). KpeMHueBbie KUCIOTBI
U ux coiu. CUIMKAaTHBIE MUHEPAIIbl —
OCHOBA 3€MHOH KOPBL.
70- | Hemeramber. OOmiast Hutpunel. KauecTBenHas peakius Ha
71. | xapakTepuCcTHKa 3JeMEHTOB VA- WOH aMMOHHS. A30THasi KHUCIOTa Kak

TpYTIIBIL.

OKHUCIIUTEb. Hurpartsl, ux
(u3nueckre U XMMHYECKHUE CBONCTBA,
npuMeHeHue. CBONCTBA, MOJIyYEHUE U




npumeHenne  ¢ochopa.  Dochun.
®dochopupie  u  momudochopHbIC

KHUCIIOTBI. buonornueckas  ponp
dhocdaros.

72. | Hemerammsr. O0mas Oco0blie CBOWCTBA
XapaKTepUCTHKA deMeHTOB VIA- KOHIIEHTPUPOBAHHOM cepHOM
TPYTIIBL KUCIOThl. KauecTBeHHbIE peakiuu Ha

cynbua-, cynbbur- U cyiabdar-
HOHBI.

73- | Hemeramrsr. OO1mmas OcobenHocTH XUMUU dTopa.

74. | xapakrepuctuka snemenToB VIIA- l"asloreHOBOIOPOABI M UX IOJyYEHHE.
IPYHIIBL ["anoreHoBOIOPOAHBIE KUCIOTHI U UX

cosu. KayecTBeHHbIE peakuuu Ha
raJIOreHU-MOHBI.
Kucnopoaconepxkamme coeauHEHUs
xyiopa. I[lpuMenenune rajaoreHoB U MX
BAKHEMIINX COCIMHEHHUI.

75. Ilpaxmuueckasa paboma Ne5 Pe-
uilenue IKCNEPUMEHMANbHBIX 3a0ay
no meme «Hememainnwly.

76. | Braeopoonvie 2azwl. Ilpumenenue 61a20p0OHbBIX 2A308.

77. | BonopoaHsle coeuHEHHS 3aKOHOMEPHOCTH B HU3MEHEHUU
HEMETaJIIOB. CBOICTB MPOCTHIX BELIECTB,

BOJOPOJHBIX COEIUHEHHH, BBICIIMX
OKCHJIOB ¥ THJIPOKCHUJIOB.

78- | Pemenue pacyeTHbIX 3a/1a4.

80.

81. | Ilpakxmuueckas paboma Ne 6. Ilo-

JIyYeHue, coouparue u pacno3Hasa-
HUe 2a308.

82. | Okcuabl HEMETaIOB U
COOTBETCTBYIOIINE UM THIPOKCH/IBI.

83. | Cucremarusanus u o0o0IIeHNEe
3HaHuil no teme «HemeTtamibn.

84- | Kuciotsl opranndyeckue u

85. | HeopraHu4ecKHe.

86- | OcHOBaHMsI OPraHUYECKUE U

87. | HeopraHUYECKHe.

88- | AMdoTepHbIC OpraHu4ecKue u

89. | HeopraHMUYECKHE COCTUHECHHMS.

90- | I'emernyeckas CBSA3b MEXKIY

91. | k;maccamMM OpraHHUYECKUX U
HEOPraHMYECKUX COCIMHCHUM.

92. Ilpaxmuuecxasa paboma Ne7 Pe-
uienue IKCNePUMEHMANbHbIX 3a0ay
no meme «lenemuyeckas C6:3b
MedHcoy  KIaccamu  OpeaHuyeckux
COEeOUHEHUTLY.

93. | O6o0mieHne u cucTeMaTH3aIs
3HAaHWU 1O TeMe: «BelecTBa u ux
CBOMCTBaY,

94. | KontponbHas pabota Ne5 mo teme




| «BelecTBa 1 UX CBOIICTBAY. |

Tema 6. Xumus ¢ rcusznu

8u

95.

XuMus B IPOMBIIUIEHHOCTH. 1

Ob6mmue MIpe/ICTaBICHUS 0
MPOMBIIIICHHBIX crocobax
MOJTyYeHUs] XMMHUYECKUX BEIIeCTB (Ha
npuMepe TMPOU3BOJACTBA aMMHUAKA,
cepHOM KHCIOTHI). [IpombIneHHas
opranuueckass xumusi. CeIpbe s
OpraHUYecKOoi MIPOMBIIIJICHHOCTH.
[IpobGnema OTXOZOB W TOOOYHBIX
IPOIYKTOB. Haub6onee
KPYIMHOTOHHA)KHBIC IIPOU3BOJICTBA
OpraHNYeCcKUX coeMHeHui. UepHas u
uBetrHas Metamnyprus. Crekino u
CWJIMKATHAsI IPOMBIILJICHHOCTb.

96.

XUMHS ¥ CEJIBCKOE XO3SMCTBO. 1

MuHepanpHble U OpraHUYECKHE
y10OpeHus. Cpencrsa 3aIUTBI
pacTeHUM.

97.

XUMUS 1 DKOJIOTHSL. 1

XUMHUECKOE 3arpsi3HEHUE
OKpYXKarolen cpeasl u €ro
nocneactBus. Oxpana ruupocdepsl,
MIOYBEI, aTMOCQEPBI, QJIOPHI U (hayHBI
OT XUMHUYECKOTO 3arpsi3HCHHUSI.

98.

XUMHA U IOBCEIHEBHAS KU3HD 1
YeJI0BeKa.

Moronume ¢ YUCTIIIME CpPEICTBA.
Penennentsi, WHCEKTHUIIU/IBI.
CpencTtBa  JIMYHOW  TUTHEHBI U
kocMeTuku. IlpaBuma  Ge3omacHou
paboTel C €AKUMH, TOPIOUYUMU MU
TOKCUYHBIMHU BELLIECTBAMH,

CpencTBaMu OBITOBON XMMHH.

99.

XUMHS U 310POBBE. 1

JlekapcTtBa, (epMEHThl, BUTaMMHBI,
TOPMOHBI, =~ MHUHEpPAIbHBIE  BOJBI
[Tpobnemsl, CBSI3aHHbBIE c
MPUMEHEHHEM JIeKapCTBEHHBIX
npenapaToB. BpenHble NpPUBBIUKU U
(akTopbl, pazpylIalolie 310pOBbE
(kypeHue, ymnoTpeOJieHHe aJKoroJs,
HapKOMAaHU$). PannonansHoe
IUTaHUE. [Tumessie N00aBKH.
OCHOBBI ITUIIIEBOI XMMHH.

100.

XuMus B MEIULIUHE. 1

Pazpabotka nekapcTB. XuMUYECKHE
CCHCOPBL.

101.

XUMHUSI U DHEPreTHKa. 1

[Ipuponnsie HMCTOYHUKH
YTJIEBOIOPOIOB. [Tpupoansrit u
TOMYTHBIM HEPTSIHON ra3bl, UX COCTaB
u ucroiib3oBanne. CoctaB HEPTH U ee
nepepaboTka. HedrenpoaykTsi.
OxkrtanoBoe umcio OeHzuHa. OXpaHa
OKpYXKaromieu CpeIb npu
HedrenepepaboTKe "
TPAHCIIOPTUPOBKE HE(PTEMPOTYKTOB.
AHBTepHaTI/IBHLIe NCTOYHHUKU




SHEPIUHU.

102.

XWMUA B CTPOUTENHCTBE.

LlemenT. BeroH. [TonGop
OIITUMAJIBHBIX CTpOI/ITeJIbHBIX
MaTepHajIoB B MIPAKTUIECCKON

JACATCIIBHOCTH 4YCJIOBCKA.




