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Ilianupyembie pe3yJbTaThl OCBOCHHSI OOYYAKIUMMHCH OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CPeIHero 001ero 00pa3oBaHust

B pesynbraTe u3ydeHus yueOHOTo npeaMeTa « XMMHUs» HA YPOBHE CPEIHETO
obOmiero oOpa3zoBaHusi pabouas mporpamMma obOecreuuBaer (popMHUpOBaHUE
JUYHOCTHBIX, METAINPEJAMETHBIX M MPEAMETHBIX pe3ynbTaToB ydammuxcs 10-11
KJIACCOB.

JINYHOCTHBIMM PE3YIbTaTAMU SBJISIOTCS:

1) Poccuiickas TpaxaaHCKas HWIACHTUYHOCTh, MATPUOTH3M, YBaKEHHE K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU Tepes; PoluHOMN, TOpJOCTH 3a CBOM
Kpaii, cBoro PoauHy, mnpomuioe M HacTosee MHOTOHAIMOHAIBLHOTO Hapoja
Poccun, yBaxkeHue rocyapcTBEHHBIX CUMBOJIOB (Tep0, diar, TUMH);

2) TpaKJIaHCKas TIO3WIMS KAk aKTHBHOIO M OTBETCTBCHHOIO YJICHA
poccuiickoro oOIIecTBa, OCO3HAIOMIEr0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U
00sI3aHHOCTH, YBaXKAIOIIETO 3aKOH M TPABOMOPSJIOK, OOJAJa0IIer0 YYBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAHHO IMPUHUMAIOIIETO  TPAJAUIIMOHHBIC
HallMOHAJbHBIE M OOIIEYETOBEYECKHEe TYMAHUCTUYECKUE U JIEMOKPATHUYECKHE
IIEHHOCTH;

3) TroTOBHOCTH K ciayeHuio OTeuecTBy, ero 3aluTe;

4)  chopMHPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSI HayKu U  OOIIECTBEHHOW MPaKTHUKH,
OCHOBAHHOT'O Ha JWalore KyJbTyp, a TaKkKe pa3Iu4HbIX (HOpM 0OIECTBEHHOTO
CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

5) chopMHpPOBAHHOCTh OCHOB CaMOPa3BUTHUS W CaMOBOCIIUTAHHUS B
COOTBETCTBHM C OOIIEUETOBEUYECKUMHU IEHHOCTSIMU U HUcalaMH TPakIaHCKOTO
oOIIecTBa; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIBHOW, TBOPYECKOW W
OTBETCTBEHHOM JIEATEITLHOCTH;

6) ToJepaHTHOE CO3HAHWE M IMOBEACHHEC B MOJUKYJIBTYPHOM MHpE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH AHMAJIOT C APYTMMH JIIOJAbMH, JOCTUTATh B HEM
B3aMMOIIOHUMAHUS, HAXOUTh OOIUE IEJIU U COTPYIHUYATH JJI UX TOCTHXKECHHUS,
CIIOCOOHOCTh ~ MPOTHUBOCTOSITh  HMJCOJIOTUM  IKCTPEMHU3Ma,  HAIMOHAIIM3MA,
KCeHO()OoOUM, JUCKPUMHUHAIIMU 110 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM U IPYTUM HETATUBHBIM COIIMAIILHBIM SIBICHUSIM;

7) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHUKAMH, JE€TBbMH MJIQIIIETO
BO3pacTa, B3POCIBIMH B 0O0pa30BaTENbHOW, OOIIECTBEHHO TOJE3HOH, Y4eOHO-
MCCJIeI0BATEILCKON, TPOSKTHON U APYTHX BHUJIAX NESITCIBHOCTH;

8) HpaBCTBEHHOE CO3HAaHHME W TIOBEJICHHWE HA OCHOBE YCBOCHUSA
00I11eUeJIOBEYECKUX [ICHHOCTEH;

9) TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUIO, HA TPOTSHKCHWH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHUE K
HEMPEPHIBHOMY 00pa30BaHUIO0 KaK YCIOBUIO YCHENIHOW MPOo(ecCHOHATBHON |
OOIIIECTBEHHOM AEITEIILHOCTH,

10) »screTndeckoe OTHOIICHHE K MUPY, BKJIFOYAsi 3CTETHUKY ObITa, HAYJHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;




11) npuHATHE W PeaU3alliio MEHHOCTEH 3I0pOBOTO M Oe30macHoro oopasa
KU3HM, TOTPEOHOCTH B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHSATHUAX
CIIOPTUBHO-03JIOPOBUTEIILHOM JEATEILHOCTHIO, HEMPUSITUE BPEIHBIX MPUBBIYEK:
KypEeHUsI, YIOTPEOJICHUS alKOT0Jisi, HAPKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOILICHHE K (PU3NICCKOMY
U TICUXOJOTMYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTrUX JIIOJEH,
yYMEHHUE OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3HaHHBIH BBIOOp Oymyinel mpodeccuu ¥ BO3MOKHOCTEH peain3aliiu
COOCTBEHHBIX  JKM3HEHHBIX IIJJAHOB, OTHOIIEHHE K  MNpodhecCHOHAIBHOM
JESATeIbHOCTH KaK BO3MO>KHOCTU YYacCTHs B PEIICHUU JIUYHBIX, OOIICCTBEHHBIX,
rOCy/IapCTBEHHBIX, O0IICHAIMOHATIBHBIX MPOOJIEM;

14) chopMHUPOBAHHOCTh DKOJIOTMYCCKOTO MBIILICHUS, TOHUMAHHUS BIUSHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB Ha COCTOSHUE MPUPOJHON M COLMAIBLHOM
Cpelibl; IPUOOPETEHNE ONBITA SKOJIOT0-HAPABICHHON A TENbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHUE K CO3JaHHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTEN CEMEMHOMN KU3HMU.

MeTanpeIMETHBIMU PE3YJIbTATAMHU SIBJISTFOTCS:
Mesicnpeomemnvle nonamus

—  HCIIOJIb30BaHUE YMCHHMH M HAaBBIKOB Pa3UYHBIX BUIOB ITO3HABATCIBHOU
NEeSTENbHOCTH, TNPUMEHEHHE OCHOBHBIX METOJOB TMO3HAaHUS (CHCTEMHO-
MHGOPMAIIMOHHBIN aHaNn3, HAOI0IeHHEe, U3MEPEHHE, ITPOBEICHUE IKCIIEPUMEHTA,
MOJIETUPOBAHKE, HCCIIEIOBATENIbCKAsL JIEATEILHOCTD) MJIi M3YyUYEHHUs Ppa3IMYHBIX
CTOPOH OKpY>Karoliei 1elCTBUTENbHOCTH;

—  BIaJICHUE OCHOBHBIMU WHTEJIEKTYallbHBIMU onepanusIMu:
(dbopMynHpoOBKa THUMOTE3bl, AHAJIU3 U CHUHTE3, CPaBHEHUE M CHCTEMaTH3aIlMs,
000011IeHNe ¥ KOHKpPETU3allMsl, BBISIBICHWE MNPUUYMHHO-CICICTBEHHBIX CBS3EH U
MIOMCK aHAJIOTOB;

— TMO3HaHWE O0OBEKTOB OKPY>KAIOIIEro MHUpa OT OOIIEro yepe3 0COOCHHOE K
CAMHUYHOMY;

— yMEHHE T€HEpHUPOBATh UJICH U ONPENETATh CPEACTBA, HEOOXOIUMBIE IS
WX peanu3aluu;

— yMEHHE ONPEACNITh IeIU U 3a7a4u JeATEeTbHOCTH, BRIOMPATh CPEACTBA
peanu3aiuu e U IPUMEHSATh UX Ha MPAKTHKE;

—  HCIIOJIb30BaHUE PA3MYHBIX HCTOYHUKOB IS TMOJYYCHHUS XUMUYECKON
uH(OpMaIK, TOHUMaHNE 3aBUCUMOCTH COJEpKaHHsI U (OPMBI MPEACTABICHUS
uH(OPMAITIH OT TeJIel KOMMYHHKAITUU U aJjpecara;

— yMEHHE TPOJAYKTUBHO OOIIATHCS W B3aWMOJEHCTBOBATH B TPOIECCE
COBMECTHOW  JIEATETbHOCTH, YYUTHIBATH TMO3UIHUUA  JIPYTUX  yYAaCTHUKOB
JEeSTENBHOCTH, 2P (HEKTHBHO pa3peniaTh KOHMOIUKTHI;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM WH(OPMaIIMOHHO-
MO3HABATEILHON JIEATETLHOCTH, BKIIOUAs YMEHHE OPUEHTHPOBATHCS B PA3TUIHBIX
UCTOYHUKAX WHPOPMAIUMA, KPUTUYECKH OIICHWBATh W HWHTEPIPETUPOBATH
nH(OPMAITHIO, TTOTYIaeMYIO U3 PA3THYHBIX HCTOYHUKOB;




—  yYMEHHE HCIIO0JIH30BaTh CpeacTBa MH(OpPMaIIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TexHojoruit (manmee — WKT) B pelieHUM KOTHUTHUBHBIX,
KOMMYHUKAaTHUBHBIX W OpPraHU3alMOHHBIX 3aJad ¢ CcoOJIofeHuEeM TpeOoBaHUM
APrOHOMUKH, TEXHUKHU O€30MaCHOCTU, TUTUEHBI, peCypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

—  BJIQJICHUE S3BIKOBBIMU CPEJCTBAMHU, B TOM YHCJIC U S3bIKOM XHUMHUU, —
yMEHHUE SICHO, JIOTUYHO W TOYHO H3J1arath CBOIO TOYKY 3PEHHS, HCIIOJIb30BaTh
aJICcKBaTHBIC SI3BIKOBBIE CPEJICTBA, B TOM YKCJIE M CUMBOJIbHBIC (XUMUYECKUE 3HAKH,
(GopMyIIbl U ypaBHEHHUS ).

PerynstuBHBIC YHHBEpCAIbHBIC YUCOHBIC TCHCTBUS

Yuawuicsa nayuumcs:

®  CaMOCTOSITEJILHO ONpPEACNSITh IEU, 3a/JaBaTh MapaMeTpbl U KPUTEPUH,
0 KOTOPBIM MOHO OTPENIEIUTh, UTO 1IeJIb JOCTUTHYTA;

®  OIICHMBAaTh BO3MOJKHBIC MOCIEACTBUS JTOCTH)KCHHUS IMOCTABICHHOM IICNIH
B JICATEIBLHOCTH, COOCTBEHHOW JKM3HU W JKU3HM OKPYXKAIOIIUX JIFOJCH,
OCHOBBIBAsICh HA COOOPAXKEHUAX dTUKU U MOPAJIH;

e  CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlaud B 0Opa30BaTEIbHOM
NEATeIbHOCTH U )KU3HEHHBIX CUTYyaIUsAX;

®  OIICHUBATh PECYpChl, B TOM YHUCJIE BpPEeMs U JIPyTHe HeMaTepHAIbHBIC
pecypchl, HEOOXOIUMBIC JIJIsl IOCTHUKEHHUS TIOCTABICHHOM 11e1IH;

e  BHIOMpaTh TyTh  JOCTHXKEHUS  IIeJH, IUIAHUPOBATh  PCIICHHE
MOCTABJICHHBIX 33/1a4, ONTUMU3UPYSI MaTEpUAJIbHBIE U HEMAaTEepUaIbHBIC 3aTPATHI;

e  OpraHuU3OBBIBaTH A(MPEKTHUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX IS
JTOCTHKEHUS TIOCTaBICHHOM €N

®  COIOCTaBJISATH MOJYYEHHBIA PE3yJbTaT NESATEIbHOCTH C IMOCTABICHHOU
3apaHee 1eblo.

[To3HaBaTeabHbIE YHUBEPCAIbHBIC YICOHBIC ICHCTBUS

Vuawuiica nayuumcs:

®  UCKaTh W HaxXOJUTh OOOOIIEHHBIE CIIOCOOBI pEIICHMs 3ajad, B TOM
YHUCJIe, OCYIICCTBIATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIA IMOUCK M CTaBUTh Ha €ro
OCHOBE HOBHIE (Y4eOHbBIC U TTO3HABATENBHBIC) 3a]1a4H;

®  KPUTHYECKH OIICHMBATh M WHTEPIPETUPOBATH MHOOPMAIIMIO C Pa3HBIX
MO3UIIMH, pacro3HaBaTh M (PUKCHPOBATH NPOTUBOpPEYUS B HH(POPMAIMOHHBIX
HMCTOYHHKAX;

®  CHOJIb30BaTh PAa3JIMYHBIE MOJCIBHO-CXEMATHYECKUE CpEeJCTBa IS
MPEACTABJIEHNUS CYIIECTBEHHBIX CBA3€M W OTHOIICHUM, a TaKX€ MPOTUBOPECUUH,
BBISIBJICHHBIX B HH(G)OPMAITMOHHBIX UCTOYHUKAX;

®  HAaXOAWTh W MPUBOJIUTH KPUTHYECKHE AapryMEHThI B OTHOIICHUHU
JNEUCTBUU U CYKIAEHUU APYroro; CIOKOMHO U Pa3yMHO OTHOCHUTBCS K KPUTUUECKUM
3aMEYaHUsSIM B OTHOIIEHWH COOCTBEHHOTO CYXKJICHHS, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOT'O Pa3BUTHS;

®  BBIXOAWUTH 3a paMKH y4eOHOro TMpeaMeTa ©  OCYIIECTBISATH
1IeJICHAIIPaBJICHHBIN MMOUCK BO3MOXKHOCTEH ISl IIMPOKOro IepeHoca CPeiCTB U
c1oco0O0B JeiCTBU;




®  BHICTpaWBaTh HHAMBUAYAIbHYIO  00pa30BaTEIbHYIO  TPACKTOPHIO,
YUYUTBIBAS OrPAaHUYEHHUS CO CTOPOHBI JIDYTUX YYACTHUKOB UM PECYPCHBIE
OTpaHUYCHUS;

® MEHATh M YAEPKHUBAThb pPAa3HbIE MO3WLIMM B  IO3HABATEIBHOU
NEATENbHOCTH.

KoMmmyHUKaTHBHEIE YHUBEPCATIbHbBIC YUCOHBIC ICUCTBUS

Yuawutica nayuumces:

®  OCYUIECTBJISITH JICJIOBYIO KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U
CO B3pOCIBbIMU (Kak BHYTpU 0OOpa30BaTEIbHOM OpraHu3alMh, TaKk U 3a €€
npejaeamMu), MoAOHpaTh MApPTHEPOB ISl JEJIOBOM KOMMYHUKAIMU HUCXOJs U3
COoOOpaXeHU pe3yJbTaTUBHOCTH B3aUMOJICUCTBUS, a HE JIMYHBIX CUMIIATUH;

®  TIpPU OCYIIECTBIECHUU T'PYIMIOBOM pabOThl OBITh KaK PYKOBOJUTENIEM, TaK
U YJEHOM KOMAaHJbl B Pa3HBIX pOJsAX (FeHepaTop HIed, KPUTHK, HUCIIOTHUTED,
BBICTYMAIOIIUNA, SKCIIEPT U T.1.);

®  KOOPJAMHHUPOBATH ¥ BBINOJHATH pPabOTy B YCIOBHUSX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

®  pa3BEepHYTO, JIOTUYHO M TOYHO H3JaraTb CBOK TOYKY 3pEHUS C
WCIIOJIb30BAHUEM a/ICKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3IKOBBIX CPEJICTB;

e  pacrno3HaBaTh KOH(JIMKTOT€HHBIE CHUTyallMd ¥  NPEJOTBPAIATh
KOH(IIUKTHI 10 UX aKTUBHOM (a3bl, BHICTpaUBaTh IECJIOBYI0 U 00pa3oBaTeIbHYIO
KOMMYHUKAIIHNIO, U30erasi JUYHOCTHBIX OLIEHOYHBIX CY>KIECHUH.

IIpeaMEeTHBIMU PE3YJIbTATAMU SBJISIOTCA:

Vuawuiica 10 knacca na y2nybieHHoM Ypo8He HAYUUMCAL:

—  WUIIOCTPUPOBATH HA  MpPUMEpax CTAHOBJIEHHE W  DBOJIIOLHUIO
OpPraHWYEeCKOM XUMHUU KaK HAyKM Ha pPa3IUYHbIX HCTOPUYECKUX »dTamax ee
pa3BUTHS;

—  aHAJIM3UPOBATh COCTAB, CTPOCHHE M CBOWCTBA BEIIECTB, MPUMEHSS
MOJIOKEHNUS  OCHOBHBIX  XMMHUYECKMX  TEOPHM: XHUMHUYECKOTO  CTPOECHUS
opranndeckux coeauHeHuit A.M. bytiepoBa, cTpoeHHs aToMa, XUMHUYECKOMH
CBSA3U, DJIEKTPOIUTUYECKOW AUCCOLMAIMU KUCIOT U OCHOBAHWII; YCTaHABIUBATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXKIY CBOMCTBAMH BEIIECTBA U €r0 COCTABOM H
CTPOCHHEM;

—  IPUMEHSATH IIPaBWJIA CUCTEMATUYECKON MEXKIYHAPOIHOW HOMEHKJIIATYPbI
KaK CpEeJCTBAa pAa3IMUCHUs W WIACHTU(PUKAIUKA BEHIECTB IO HUX COCTAaBY H
CTPOCHHIO;

—  COCTaBJISITH MOJICKYJISIPHBIE M CTPYKTYPHBIE (hOPMYJIBl HEOPTAHUUECKHUX
Y OPTaHUYECKHX BEIIECTB KaK HOCUTENEeH NH(pOpMaLIK O CTPOCHHUH BELIECTBA, €r0
CBOWCTBAX U MPHUHAJIEAKHOCTH K OIPECICHHOMY KJIaCCy COCIUHEHHU;

—  XapakTepu3oBaTh (PU3WYECKHE CBONCTBA OPTraHUYECKUX BEIIECTB U
YCTaHABIMBATh 3aBHCUMOCTh (PU3WYECKMX CBOWCTB BEMIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKY;

—  TPUBOJUTH  NOPUMEPbl  XUMHUYECKHX  PEAKLUHM, PaCKPBIBAIOIIUX
XapaKkTepPHbIE XMMHUYECKHE CBOWCTBA HEOPTaHMYECKUX M OPraHUYECKUX BEILIECTB




M3YUYEHHBIX KJIACCOB C IENbI0 MX HUIAEHTU(PUKANMU U OOBSICHEHUS O0O0JacTU
MIPUMEHEHUS;

—  MPUBOJUTH  TPUMEPhl  XUMHUUYECKHUX  peaKIui,  PpacKpbIBAIOIIUX
XapaKTEepHbIE XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX W OPraHMYECKHUX BEIECTB
M3YUYEHHBIX KJIACCOB C IENbI0 MX HUIAEHTU(PUKAIMU U OOBSICHEHUS 00JacTh
MIPUMEHECHUS;

—  YCTaHaBJIMBATh 3aBUCHMOCTh PEAKIIMOHHOUN CIIOCOOHOCTH OPTaHUYECKUX
COCIMHEHUN OT XapakTepa B3aUMHOTO BIIMSHUS aTOMOB B MOJIEKYJIaX C IIEJIbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINH;

—  YCTaHaBJIMBATh F€HETUYECKYIO CBS3b MEXKIY KJIacCaMU HEOPTraHUYECKUX
U OPraHMYECKUX BEIIECTB JJIi OOOCHOBAaHMS MPUHIUNHAIHBHON BO3MOXKHOCTH
MOJIYYEHHUsI HEOPTaHUYECKUX M OPraHMYECKUX COCIUHEHHUH 3aJJaHHOTO COCTaBa U
CTPOCHHUS;

—  moa0upaTh peareHThl, YCIOBUS M ONPEACNSATh NPOAYKTHl PEaKIUH,
MO3BOJISIIOIINX ~ peajnu30BaTh JIaOOpaTOpHBIE W  MPOMBIIIJIEHHBIE  CIOCOOBI
MOJIYYEHUSI BAXKHEHIITUX HEOPTraHUUECKUX M OPTaHUYECKUX BEIIECTB;

—  ONIpeeNsaTh XapaKTep Cpebl B pe3yibTaTe TUIPOJIN3a HEOPraHMYECKUX
U OPraHMYeCKUX BEIIECTB U TMPHUBOJAUTHL MPUMEPHl THUIAPOJW3a BEIIECTB B
MOBCETHEBHOW J>KM3HU 4YEJIOBEKa, OWOJOTMYECKHMX OOMEHHBIX IIpolieccax M
POMBIIIJIEHHOCTH;

—  TNPUBOJUTH TPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIIPHBIX PEAKIIUA B
IPUPO/Ie, TPOU3BOICTBEHHBIX MPOIECCAX U KUZHEACATSIBHOCTH OPTaHU3MOB;

—  00OCHOBBIBATH TMPAKTHYECKOE HCIIOJIb30BAHUE HEOPTraHWYECKUX U
OpraHUYECKHUX BEIIECTB U UX PEAKINI B IPOMBIIICHHOCTH U OBITY;

—  BBINOJHATh XMUMHUYECKHH DKCIIEPUMEHT II0 pAaclO3HABaHUIO U
MOJIYYCHHUIO HEOPraHWYECKMX M OPraHUYEeCKUX BEIIEeCTB, OTHOCAIIUXCS K
pa3IMYHBIM KJIaccaM COCJIMHEHUN, B COOTBETCTBHUU C TpaBUJIaMH M TMpHUEMaMU
Oe3zomacHo  pabOTBI € XUMHUYECKHMH  BEIIECTBAMH M JIaOOpPaTOPHBIM
00opy1I0BaHUEM;

—  MPOBOAUTH pacyeThl Ha OCHOBE XHMHYECKMX (OPMyNT W YypaBHCHUH
peaKIuii: HaX0XACHNE MOJICKYJIIPHON (POPMYJIbI OPraHHYECKOT0 BEIIECTBA I10 €ro
IJIOTHOCTU M MACCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUMX B €ro COCTaB, WM IO
MPOAYKTaM CrOpaHMs; pacueTbl MacCOBOM JOJM (Macchl) XUMHYECKOTO
COEIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) IPOYKTOB
peaKIuu, €CIM OJHO M3 BEIISCTB JaHO B HM30BITKE (MMEET NMPUMECH); pPacdeThl
MAacCOBOM WM OOBEMHON JOJM BBIXOJa MPOAYKTAa PEAKIUU OT TEOPETUUYECKHU
BO3MOJKHOT'O; pacdeThl TemioBoro 3¢deKra peakmuu; pacdeThl OOBEMHBIX
OTHOIIIEHWM Ta30B TMIPH XUMHUYECKUX PEAKIUIX; pacdyeThl Macchl (oObema,
KOJINYECTBA BEIIIECTBA) MPOJYKTa PEaKIMH, €CJIU OJHO W3 BEIIESCTB JaHO B BHUE
pacTBOpa ¢ ONPECIICHHOW MacCCOBOM JI0JIEH PaCTBOPEHHOIO BEIIIECTBA;

—  WUCIOJB30BaTh METOALI HAYYHOTO TIIO3HAHUWSA: aHAJIW3, CHHTE3,
MOJICTUPOBAHUE XUMHYECKUX IIPOIECCOB M SIBICHUH — TIPH PEIICHUH y4eOHO-
HCCIICIOBATEIbCKUX 3a7ad 10 HW3YYEHHIO CBOWCTB, CIOCOOOB IIOJIYyYECHHUS W
pacrno3HaBaHUs OPTaHUYECKUX BEIIECTB;



—  yCTaHABJIMBATh B3aUMOCBS3M MEXIYy (aKTaMu U TEOpHEil, TPUUMHON U
CJIEJICTBUEM IIPU aHAIM3€ NPOOJIEMHBIX CUTyalluid 1 00OCHOBAaHWU MPUHUMAEMBIX
PELIEHU Ha OCHOBE XUMHUYECKUX 3HAHUU;

—  IPEACTaBIATHh MYTH PELIEHUs TJIOOAIBHBIX MPOOJEM, CTOALIUX IMEpes
YeJIOBEUYECTBOM, M TMEPCIECKTUBHBIX HAMNpPABICHUN Pa3BUTHS XUMHUYECKUX
TEXHOJOTUH, B TOM YHUCJIE TEXHOJIOTMII COBPEMEHHBIX MATEPUAJIOB C Pa3IMYHOU
(YHKIMOHAIBHOCTBIO, BO300HOBIIIEMBIX HCTOYHHUKOB CBIPbsl, NEPEpabOTKU U
YTHWIM3ALUHU TIPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

Yyammiics 10 knacca Ha yrayOJe€HHOM YPOBHE MOJYYUT BO3MOXKHOCTh
HAYYUThCS

—  gopmynuposames  yenvb  uUccie008aHus,  GblOGU2AMb U NPOBEPSIMb
9KCNEPUMEHMAIbHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX Beujecms Ha OCHOBE UX
cocmasa u cmpoeHus, UX CnocoOHOCMU 6CMYNAmMv 8 XUMUYECKue peakyuu, o
xapaxmepe u NpoOOYKmMax pasiuyHvlX XUMUYeckKux peaxkyui;

—  CAMOCMOAMENbHO  NIAHUPOBAmMb U NPOBOOUMb  XUMUYECKUe
IKCnepuMenmol ¢ coOM00eHueM Npasuil 0e30nacHou pabomvl ¢ Geujecmeamu U
J1a60OpamopHvim 060pyY008aHUEeM,

—  UHmMepnpemuposamsv OaHHble O CcOcmagee U CMPOeHUU Beujecms,
NOJYYeHHble C NOMOUbIO COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;

—  Xapakmepu3o8amv  pOolb  A30MOCO0EPHCAWUX — 2eMePOYUKIUYECKUX
COeOUHeHUll U HYKIeUHOBbIX KUCIOM KAK BANCHEeUUUX OUON02U4eCKU AKMUBHBIX
geujecms;

—  NPOCHO3UPOBAMb  BO3MONCHOCMbL  NPOMEKAHUs  OKUCIUMENbHO-
B80CCMAHOBUMENbHBIX — DeaKkyull,  Jexcawux 6  OCHO8e  NPUPOOHBIX U
nPOU3B0OCMBEHHBIX NPOUECCOS.

BpInyckHHMK Ha yriry0JIeCHHOM YPOBHE HAYYUTCS:

— packpeiBaTh Ha MpUMEpax poJb XUMHUHU B (OPMHUPOBAHUU COBPEMEHHOM
HAy4YHOW KAPTHUHBI MUpPA U B MPAKTUYECKOUN NEATEIbHOCTH YEJIOBEKA, B3AUMOCBS3b
MEXIy XUMHEN U APYTUMU €CTECTBEHHBIMH HayKaMUu;

—  WUIIOCTPUPOBATh HA NPHUMEPAX CTAHOBICHUE U HBOJIOLUIO OPraHUYECKOU
XUMHM KaK HAYKW HA Pa3JIMYHbIX HCTOPUUECKHUX 3TANlaX €€ Pa3BUTUS,

— YCTaHAaBJIMBATh NPUYUHHO-CJIECICTBEHHBIE CBSI3U MEXIAY CTPOCHHEM aTOMOB
XUMHUYECKHX DJIEMEHTOB U MEPUOJMUYECKHMM H3MEHECHHEM CBOWCTB XUMHYECKUX
AJIEMEHTOB W WX COCIMHEHHM B COOTBETCTBUM C MOJIOKEHHEM XHMHUYECKUX
3JIEMEHTOB B IEPUOJUYECKON CUCTEME;

— AHAIU3UPOBATH COCTAB, CTPOCHUE W CBOWCTBA BEIIECTB, HPUMEHSS
MOJOKEHNUS ~ OCHOBHBIX  XMMHWYECKHUX  TEOPUH:  XHUMHUYECKOIO  CTPOCHUSA
opranm4eckux coeanHeHud A.M. byrmiepoBa, CTpOe€HHMST aToma, XUMHYECKOU
CBSI3H, BJIEKTPOJUTHYECKOW IHUCCOLMALNM KUCIOT U OCHOBAHWMW;, YCTaHABIWUBATH
MIPUYNHHO-CJICICTBEHHBIE CBSI3U MEXKIY CBOMCTBAMH BEIIECTBA U €r0 COCTABOM M
CTPOECHUEM;

— TPUMEHATH NpPABUAJIA CHCTEMATHYECKON MEXKIYHAPOAHOM HOMEHKJIATYPHI
KaK CpeACTBa pa3liMueHUss M HACHTU(PUKAUUM BEIIECTB IO HUX COCTaBy H
CTPOCHHIO;



— COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHBbIE (OPMYJIbI HEOPraHUYECKUX W
OpraHWYECKUX BEIECTB KaK HOCHUTENIeH MH(POpMAIIMU O CTPOCHUU BEIIECTBA, €ro
CBOMCTBaX U MPUHAIJIC)KHOCTU K OMPEJICTICHHOMY KJIACCY COCIUHECHU;

— OOBACHATHL MPUPOAY H CHOCOOBI O0pa3oBaHUSI XUMHYECKOM CBSI3HU:
KOBQJICHTHOM (TIOJIAPHOM, HETOJSAPHOMN), HOHHOM, METAUTMYECKON, BOJIOPOTHON —
C LEJIBIO OIpEeICHUS XUMUUECKON aKTUBHOCTHU BEIIIECTB;

—  XapakTepu3oBaTh (PU3MUECKHUE CBOMCTBA HEOPTraHUYECKUX U OPTraHUUYECKUX
BEILIECTB M YCTAHABJIUBATh 3aBUCUMOCTH (DU3UUYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKY;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B H3MEHEHUUM XWMHUYECKHUX CBOWMCTB
POCTHIX BEIIECTB, BOJOPOJIHBIX COSAUHEHUM, BBICIINX OKCHIOB M THIPOKCUJIOB;

— TMPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKIMH, PACKPHIBAIOIIUX XapaKTEePHbIE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB HM3YUYCHHBIX
KJIACCOB C IIEJIbIO UX HACHTU(UKAIIUKA U OOBICHEHUSI 00J1aCTH TPUMEHECHUS;

— OMNpeensTh MEXaHW3M PEaKIMd B 3aBUCUMOCTH OT YCJIOBHH MPOBEICHUS
peaKIuu W MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUUYECKUX PEaKIuil Ha
OCHOBE THIIa XUMHUUYECKOU CBSI3U U aKTUBHOCTH PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CIOCOOHOCTH OpPraHMYECKUX
COCIMHEHUN OT XapakTepa B3aMMHOIO BIUSHHS aTOMOB B MOJICKYJIaX C IIEJBIO
IIPOTHO3UPOBAHUS MTPOJTYKTOB PEAKIINH;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKIMU U CMEIICHUS
XUMHUYECKOTO PABHOBECUS OT PAa3IUYHBIX (HaKTOPOB C IEJIBIO OIpeeIcHuUs
ONTUMAJIBHBIX YCJIOBUN MPOTEKAHUSI XUMUYECKUX MTPOIIECCOB;

— YCTaHaBJIMBAaTh N€HETHMYECKYIO CBS3b MEXKIY KiaccaMUd HEOPTaHWYECKUX U
OpraHWYeCKUX BEIIECTB IS OOOCHOBAaHUSI TPHUHIIUIIUAIBHOM BO3MOXXHOCTHU
MOJIy4YeHUS HEOPraHWYECKUX M OPraHMYEeCKUX COCIMHEHUM 3aJJaHHOTO COCTaBa U
CTPOCHHUS,

— moxdupaTh peareHThl, YCIOBHS U ONPEACNATh NPOAYKTHl PEaKIIui,
MO3BOJISIOIIMX ~ peaju30BaTh JIAOOpaTOpHBIE W IMPOMBINIJICHHBIE  CITIOCOOBI
MOJIYYCHHSI BAXKHEUIIIMX HEOPTAHUUYECKUX U OPraHUYECKUX BEIIECTB;

—  ONpeAeisiTh XapakTep CpeAbl B pe3ysibTaTe THAPOJM3a HEOPTaHUYECKUX U
OpPraHMYEeCKUX BEIIECTB W IPUBOJUTH MPUMEPHl THUAPOJIM3Aa BEIIECTB B
MMOBCEIHCBHON JKM3HHM 4YEJIOBEKa, OHWOJIOTMYECKUX OOMEHHBIX Mpolleccax M
MIPOMBIIIJIEHHOCTH;

— TIPUBOJIUTH TIPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIUi B
MpUpoO/E, MPOU3BOACTBEHHBIX MpOIleccax U KU3HEACATEILHOCTA OPraHU3MOB;

— O0O0OCHOBBIBATh  IMPAKTUYECKOE  HWCIOJH30BAaHWE  HCOPraHWMYECKUX U
OPTraHUYECKHUX BEIIECTB U UX PEAKIIMI B MPOMBIIIJICHHOCTH U OBITY;

—  BBITIOJHATh XUMHUUYECKUM SKCIIEPUMEHT IO PACMO3HABAHUIO M TMOJYYCHUIO
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIaccaM
COCIMHEHUM, B COOTBETCTBUM C MpaBWJIAMHU M IIpueMaMu O0€30IMacHO paboThI C
XUMHUYECKUMH BEIIECTBAMH M J1a0OPATOPHBIM 000PYI0BAHUEM;

— TIPOBOAUTH pacueTbl Ha OCHOBE XUMHYECKMX (QopMyl U ypaBHEHHUU
pPeaKInii: HAaXOXKJICHUE MOJICKYJISIPHON (DOPMYJIBI OPraHUYECKOI0 BEIIECTBA 0 €T0
INIOTHOCTA M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €ro COCTaB, WM IO



MPOAYKTaM CrOpaHMsl; pacdyeTbl MAacCOBOM J0dM (Macchl) XUMHUYECKOIO
COEIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BELIECTBA) IPOIYKTOB
peaKkiuu, €CM OJHO M3 BEUIECTB JaHO B M30BbITKE (MMEET MPUMECH); PaCUEThI
MacCcoBOM WM OOBEMHOW JOJM BbIXOJAa NPOAYKTa PEaKUUH OT TEOPETUUYECKU
BO3MOXHOT'O; pacueTbl TemIoBOro »s¢@dexra peakuuu; pacueTrbl OOBEMHBIX
OTHOIIEHW Tra30B NpH XUMHYECKHMX pEaKUusX; pacyeTsl Macchl (o0bema,
KOJMYECTBA BEIECTBA) MPOJYKTa PEaKIMH, €CIM OAHO M3 BEUIECTB J1aHO B BHJIE
pacTBOpa C ONPENEIIEHHOW MAacCOBOU J0JIEM PACTBOPEHHOI'O BELIECTBA;

— HWCIOJNb30BaTh  METOJbl ~ HAy4YHOr'O0  [O3HAHWA:  aHaju3,  CHUHTE3,
MOJIETMPOBAHME XHMHUYECKHX MPOIIECCOB U SIBJIEHUN — MpU PEHICHUH Y4eOHO-
UCCJIeIOBATENbCKUX 3aJad [0 M3YyYEHUIO CBOWCTB, CIOCOOOB TOJyYEHUS U
pacno3HaBaHUs OPraHUYECKUX BEIECTB;

— BIAJETh NpaBWiIamMu 0Oe30macHOro oOpamieHus € €IKUMH, TOPIOYMMH U
TOKCUYHBIMU BEILIECTBAMH, CPEJICTBAMU ObITOBON XUMUMU;

— OCYIIECTBISATh TMOUCK XUMHYECKOW WHGOpPMAIMM 1O  Ha3BaHUSM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM BEIECTB;

— KpUTHUYECKH OLEHMBATH M MHTEPIPETUPOBATH XMUMHUYECKYI0 HMH(OpPMAIIHIO,
CoJlepKaIllylocs B COOOIIEHHMSIX CPEACTB MAaccoBOM HWH(pOpMaIMKM, pecypcax
WNuTepHeTa, HAYYHO-TIONMYJISIPHBIX CTaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTU B IUENSIX BBISBICHUA OIIMOOYHBIX CYXKIEHUH M (POpMUPOBAHUS
cOOCTBEHHOM MO3ULINU;

— yCTaHaBJIMBATh B3aUMOCBSI3M MEXIy (akTaMu W TEOpUel, MPUUYUHON U
CJIEICTBUEM TpPHU aHAIN3€ MPOOJEMHBIX CUTYAIlMil 1 00OCHOBAHUH MPUHUMAEMBIX
pEelIeHN Ha OCHOBE XUMHUYECKUX 3HAHUM;

— TMPEACTABNISATh IYTH PEIIEHUS TJIOOAIBbHBIX MpOOJeM, CTOAIIUX Mepes
YEeJIOBEUYECTBOM, M TMEPCIEKTUBHBIX HANpPaBICHUW pPA3BUTHS XHUMHUYECKUX
T€XHOJIOTHM, B TOM YHCJIE TEXHOJIOTHHA COBPEMEHHBIX MATEPHUAIOB C PA3IMYHOMU
(G YHKIIMOHAIPHOCTBIO, BO30OHOBJISIEMBIX HCTOYHHKOB CBIPhS, IEpEepabOTKH U
YTHJIN3AIUU TPOMBIIIIIEHHBIX U OBITOBBIX OTXO/OB.

BbIyCKHMK HA yIrJy0JIeHHOM YPOBHEe TMOJYYMT BO3MOKHOCTH
HAYYHTHCS:

—  Qopmyruposams  yerb  UCCIEO08AHUS,  GbLOGUSAMb U NPOBEPSIMb
IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX CBOUCMBAX Beuyecms HA OCHOBE UX
coCmasa u CmpoeHus, Ux CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, O
xapaxmepe u npoOOYKmMax pasiuyHblX XUMUYeCKUx peaxkyuil,

—  CamMoCmosmenbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNePUMEHNbL
c cobnroeHuem npasui 6e30ndacHol pabomuvl ¢ eeujecmeamu u 1abopamopHbim
0bopyoosanuem,

—  UHmMepnpemuposams OaHHble 0 COCMage U CMpoeHUU 8ewecms, NoJyUeHHble
C NOMOWBIO COBPEMEHHBIX PUUKO-XUMULECKUX MEMOO08;

—  ONUCLIBAMb COCMOAHUE JJIeKMPOHA 6 amome HA OCHO8Ee COBPEMEHHbIX
K8AHMOBO-MEXAHUYECKUX NPeOCmAasleHUll 0 CMPOeHUU amoma Oas 00bACHEeHUs.
Pe3yIbmamos CHeKmpaibHo20 AHAIU3A BeUecms,



— Xxapakmepuzoseambs POJib a30m0codep9fcau;ux cemepoyuKiudecKux
coeOuHeHull u HYKJIEUHOBbIX KUcCiom KaxK gadicHeluux OuoIocUYecKU aKmueHbIX
eeujecms,

— NpOcHO3Upoeanib BO3MONCHOCMb npomeKanusl OKUCTUMENIbHO-
60CCMAHOBUMETIBHBIX pearmuu", aescaiux 6 OCHoO6e I’lpMPO()Hle u
npous’eodcm@eHHblx npoyeccoes.

@DopMBI ¥ TIEPUOIUYHOCTHh TEKYIIETO KOHTPOJS YCBOCHHUS TPEIMETHBIX
YMEHUM:

OreHKe MOICKUT KaXKI0€ OTACIBbHOE y4eOHOEe YMEHHUE, pelleHrne BOIpoca
O BBICTABJICHUHM OTMETKH PEIIAcTCsl COBMECTHO YYHTENIeM M ydammmucs. [lpu
YCTHBIX OTBETaX OTMETKH MOHM)KEHHOTO YPOBHS HE BBICTaBIAOTCS. [IpH ycinosuwm,
YTO MPOBEPSICTCS HECKOJIbKO YMEHUW, OTMETKH MOTYT OBITh BBICTaBJICHBI 3a
KaXJI0€ YMCHHE WJIM OTMETKa BBIBOAMTCS KaK cpeaHee apudmernyeckoe. B
00s13aTEIIBHOM TIOPSIKE BBICTABJISIOTCS OTMETKH 3a IMPOBEPOYHBIC U KOHTPOJIBHBIC
pabotel. Jlnsg momydeHus wuHOpManMu 00 YPOBHSAX IOJATOTOBKH YYaIIUXCS
KOHTPOJIbHO-U3MEPHUTEIIBHBIC MaTepHalIbl COJepKaT 3aJaHus pPa3HOTO YPOBHS
CJI0’)KHOCTH (6230BOT0 M TIOBBIILICHHOTO).

ConepxartenbHbIi pa3aes y4eOHOr 0 npeaMera

B cucreme ecrecTBEeHHO-HAy4YHOTO OOpa30BaHUS XUMHUS Kak Y4eOHBIH
IpeIMeT 3aHUMaeT BA)KHOE MECTO B MTO3HAHUU 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUHU
HAyYHOM KApTUHBI MHpPA, XUMHYECKOM TpPaMOTHOCTH, HEOOXOIUMON Iis
MOBCEIHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO M 0€30MacHOro i 4eloBeKa H
OKpYXalolen ero cpeapl o0pa3a >KU3HH, a TaKKe€ B BOCIUTAHUU IKOJIOTHYECKOM
KyJbTYphl, GOPMUPOBAHUN COOCTBEHHOU MO3UIUU TIO0 OTHOLIEHUIO K XUMUYECKOMN
UH(GOPMAIINH, TTOTYy4aeMOU U3 pa3HbIX UCTOUYHUKOB.

VYcnemHocTh u3ydeHUsT y4eOHOTO TIpEeJIMETa CBsi3aHa C  OBJIAJICHUEM
OCHOBHBIMHU TOHSTUSIMA XUMHUHU, HAy4YHbBIMU (aKTamu, 3aKOHAMHU, TEOPUSIMH,
MPUMEHEHUEM TIOJTYICHHBIX 3HAHUHW TP PEIICHUU IPAKTUIECKUX 3a1a4.

B coorBerctBun ¢ ®I'OC COO xuMHsi MOXKET U3y4yaTbCsl Ha 0a30BOM U
yIryOJIEHHOM YPOBHSIX.

N3yuenne xumum Ha 0a30BOM YpOBHE OpPHUEHTHUPOBAHO Ha obecrieueHue
o011e00pazoBaTeIbHON U OOMIEKYIbTYPHON MOATOTOBKH BBIITYCKHUKOB.

Conepxanue 0a30BOr0 Kypca IO3BOJIIET PACKPBITh BEAYyIIME HAEH U
OTJICTIbHBIC TIOJIOKCHMS, BAXKHBIE B IIO3HABATEILHOM M MHPOBO33PEHYECKOM
OTHOIICHWH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT COCTaBa W CTPOCHUS,
00yCIIOBIEHHOCTh MPUMEHEHHSI BEIIECTB MX CBOWCTBAMH; MaTePUATIbHOE €TMHCTBO
HEOPTaHWYECKUX W OPraHMYEeCKUX BEIECTB; BO3pacTaronias pojb XHMHUHU B
CO3JaHUM HOBBIX JICKAPCTB W MaTEPHANOB, B OJKOHOMHUHU CHIPbS, OXpaHE
OKPY’KAIOIIEH CPEIBbI.

N3yyenne xumMuu Ha yriyOJIEHHOM YPOBHE MIPEAIOIaraeT MoJTHOE OCBOSCHUE
0a30BOT0 Kypca © BKJIIOYACT pACIIUPEHUE TPEIMETHBIX pE3yIbTaTOB W
CoNepKaHWs, OPUEHTHPOBAHHOE HA  TMOJATOTOBKY K  IOCJIEIYIONIEMY



npodeCCUOHALHOMY O00pPa30BaHUIO; PA3BUTUE WUHJUBUAYAIBHBIX CIIOCOOHOCTEH
oOydaromuxcsa myteMm Oozee TiyOOKOro, 4eM 3TO MpeaycMaTpuBaercs 0a30BbIM
KypCOM, OCBOCHHSI OCHOB HAayK, CUCTEMaTHYCCKUX 3HAHHWH; YMEHUE MPUMCHSTH
MOJIYYCHHBIC 3HAHUS IS PEIICHUS MPAKTHUECKUX M YIeOHO-UCCIIECIOBATEITBCKAX
3a/lad B M3MCHEHHOW, HECTAaHIAPTHOW CUTYyallMH,; YMEHHE CHCTEMAaTH3UPOBATH W
000011aTh TOJy4YeHHBIE 3HaHUA. V3ydeHue mpeamera Ha yriayOJICHHOM YpOBHE
mo3BoJisieT  chopMuUpoBaTh y  OOy4YaONIMXCS ~ YMEHHE  aHaJM3UPOBATh,
MPOTHO3UPOBATh M OICHWBATh C TIO3UIIMH DKOJIOTHYECKOW 0e30MMacHOCTH
MOCJIEACTBUSL OBITOBOM U MPOU3BOJICTBEHHOMN JEATEILHOCTH YEJIOBEKA, CBI3aHHOM
C TIOJTydYEHHEM, TPUMEHEHUEM U TIEPepabOTKOM BEIIECTB.

N3yuenue mnpenmera «XuMHs» B 4acTH (DOPMUPOBAHHUS Yy OOYUYAFOIIUXCS
HAyYHOTO MHUPOBO33PCHUS, OCBOCHHS OOIEHAYYHBIX METOOB IMO3HAHUS, a TAKKE
NPAKTHYECKOTO TMPUMCHCHHS HAYYHBIX 3HAaHUH OCHOBAaHO Ha MEXIPEIMETHBIX
CBA3SX C TpeaMeTraMu  OOJlacTeli  €CTECTBEHHBIX, MAaTEMaTHYCCKUX W
I'YMaHUTapHBIX HAYK.

[TpumepHas mporpamMma y4eOHOTO TIpeaMeTa «XHUMHS» COCTABJIICHA Ha
OCHOBE MOJIYJIbHOTO MPHUHIUIIA TTOCTPOCHHS YYEOHOTO MaTepuasia, He ONpeaeseT
KOJIMYECTBO YacOB Ha H3Y4YCHUE YyYEOHOTO IMpeaMeTa M KJIAcChl, B KOTOPBIX
npeIMeT MOXET Hu3y4aThCs. KypcMBOM B NpPHUMEpPHBIX YYCOHBIX IpOrpamMmax
BBIJICJICHBI 3JICMEHTBI COJICPXKAHUS, OTHOCSIIUECS K pe3yJbTaTaM, KOTOPBIM
oOy4aromuecs «moxy4aT BO3MOXKHOCTb HAYYUTHCS.

[TpumepHas mporpamMma y4uThIBA€T BO3MOKHOCTH MOJYYEHUS 3HAHUI B TOM
quclie 4epe3 INPAKTHYECKYI0 JeATeIbHOCTb. B  mporpamMme  colepKUTCs
NpUMEpHBIN TepeyeHb mpakTudeckux pabor. I[lpm cocraBnenun paboueit
IpOorpaMMbl YYUTENIb BIpaBe BBHIOpaTh U3 TEpEeuHs paOOThl, KOTOPHIE CUUTAET
Hauboyiee  IIeeCOO0pa3HBIMM, C  Y4E€TOM  HEOOXOJUMOCTH  JTOCTHKCHUS
NIPEIMETHBIX PE3YIbTATOB.

10 kaace

OCHOBBI OPraHN4ecKOM XUMHUU

[lossBneHne W pa3BUTHE OPraHMYECKOW XUMHUHM Kak Hayku. IIpenmer
OpPraHM4YeCKOM XMMHHU. MecTOo W 3HAaY€HUE OPraHUYEeCKOM XUMHUH B CHCTEME
€CTECTBECHHBIX HAyK. B3aMOCBS3b HEOPraHUUECKUX U OPraHUYECKHUX BELIECTB.

XHUMUYECKOE CTPOCHUE KAK NOPSAOK COCAUHEHUS aTOMOB B MOJIEKYJIE
COTJJACHO UX BaJIEHTHOCTH. (OCHOBHBIE TIOJIOXKEHUS TEOPUU XUMHUYECKOTO
CTpOCHMsI opranuveckux coeanHeHud A.M. bytnepoBa. YriaeponaHblii ckener
OpraHU4eCcKor MoJIeKysbl. KpaTHOCTh XMMHYECKOM CBSI3U. 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT XUMHUYECKOTO CTPOCHUSI MOJIeKyd. M3omepust u nzomepsl. [lonstue o
byHkimoHanpHOW  Tpymme.  [IpuHIUOBI  K1accUpUKAUU  OPraHUYECKHUX
coeMHeHU. MexayHapoaHas HOMEHKJIAaTypa U MPUHLMIOBL  00pa3oBaHUs
Ha3BAHUN OPTaHUYECKUX COCTMHEHUN.

Knaccudukanus 1 0COOCHHOCTH OpPraHUYECKUX peakiuil. PeaknuoHHbIE
HEeHTpbl. [lepBOHAUanbHBIE MOHATHS O THUNAX W MEXaHU3Max OPTraHUYECKUX
peakuuii. ['OMOJUTHYECKHMI UM  TETEPOJIMTUYECKAN  Ppa3phlB  KOBAJECHTHOM



XUMHYECKOM CBsi3u. CBOOONHOpaJMKANBHBIA W HMOHHBIA MEXaHU3Mbl PEaKIUU.
[lonsiTue o Hykeoduie u 3neKTpoduie.

AnkaHbl. DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHa.
sp3-rubpuausanus opouraneil arToMoB yriaepoaa. ['OMOIOrHYeCKHU psig U obIas
dopmyna ankaHoB. CuctemMaTHdeckas HOMEHKJIATypa aJKaHOB W pPAaJHUKaJIOB.
N3omepusa  yraeponHoro  ckeinera.  Pusnyeckue  CBOWCTBA  AJKAHOB.
3aKOHOMEPHOCTH HW3MEHEHUs1 (U3MYECKUX CBOMCTB. XHUMHUYECKHE CBOWCTBA
QJKaHOB: TAJIOTEHUPOBAHUE, JETUAPUPOBAHUE, TEPMHUYECKOE pa3JI0KEHUE,
KPEKMHI KaK CIOCOObl MOJYYEHHUS BAXKHEHIIMX COEJUHEHUH B OPraHMYECKOM
cuHTe3e. ['opeHue alKaHOB KaK OJWMH M3 OCHOBHBIX HMCTOYHMKOB TeEIJIa B
OPOMBIIIEHHOCTH W ObITy. M3omepuzanus Kak crHocod  MOJy4eHHs
BBICOKOCOPTHOrO  OeH3MHa. MexaHu3M  peakiuu  CBOOOJAHOPAAMKAIBLHOTO
3amenienusd. [lonydyenue ankaHoB. Peaknusa Bropua. Haxoxnenue B mpuponae u
IPUMEHEHHE AJIKAHOB.

Huknoankanel. CTpoeHue MoJieKysl uukioankaHoB. OoOmas Qopmyna
nukioankaHoB. HowmeHkimatypa unukioankaHoB. I3oMepus IMKIOQJIKaHOB:
yIIEPOAHOTO CKEeTa, MEXKIIacCoBasi, MPOCTPAHCTBEHHAS (YuUc-mpaHc-u30Mepus).
Cneunduka CBOWCTB IIMKIOAIKAHOB C MaJbIM pa3MepoM Iukia. Peakiun
IPUCOEIVHEHUS U PAJUKAIBHOTO 3aMEIICHUS.

AJKeHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI ITHIICHA.
Sp2-rubpuansands opoUTanell aroMOB YIJIepoaa. G- U T-CBSI3H. I OMOIOrUYeCcKuit
psan u obmas popmyna ankeHoB. HoMmeHkmarypa ankeHoB. M3omepus aikeHOB:
YIJIEpPOJHOrO CKEJIeTa, TIOJOKEHUS KpaTHOW CBSA3M, NPOCTPAHCTBEHHas (yuc-
mpanc-u30Mepus), MexknaccoBasd. Duznueckue CBOWMCTBAa alKEHOB. Peakuuun
ANEKTPOMUIBHOTO TMPUCOSAUHEHUSI KaK CIOoco0 ToiydyeHUs (YHKIHOHATBHBIX
IPOU3BOAHBIX yrieBoAopoAoB. IIpaBuno MapKOBHMKOBA, €ro 3JIEKTPOHHOE
o0ocHoBanue. Peakuuu okucieHus u noiaumepuzanuu. [lommdTuieH Kkak
KPYIHOTOHHAXHBIM TPOAYKT XHUMHYECKOrO0 MpOou3BOACTBA. I[IpoMBIUICHHBIE U
nabopaTopHbIE CMOCOOBI TMONYYEeHHs! alnKeHOB. [Ipasuno 3aiiyesa. IlpumeneHue
AJIKEHOB.

Anxanuensl. Knaccudukanus ankagueHOB MO B3aUMHOMY PAacCIOJIOKEHUIO
KpaTHBIX CBA3€il B Moyiekyse. OcOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHHUSI  COMpPSDKEHHBIX  ankagueHoB. OOmas  ¢opMmyna  aaKkagueHOB.
Homenkiatypa u umsomepus ankaaueHoB. PU3MUYECKUE CBOMCTBA aJKaJUCHOB.
XVMMHYECKHE CBOMCTBA AJKAaJUEHOB: PEAKLUM NPHUCOECAUWHEHUs (TUAPHUPOBAHUE,
rajoreHupoBaHue), TopeHuss u nonuMmepuzauuu. Bxnang C.B. JleGeneBa B
[IOJIy4YEHNE CHUHTETHYECKOro Kaydyka. DBynkaHmsanusa kaydyka. PesuHa.
MHoroo6pasue BHIOB CHHTETHYECKHX KaydyKOB, MX CBOMCTBA U MpPHUMEHEHUE.
[Tony4yenune ankaaueHoB.

AnKvHBI. DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE  MOJIEKYJIbI
aneTuieHa. Sp-rudpuausaius opouTaneit aromoB yriepozaa. ['omonoruueckuii psia
u obmas ¢opmyna ankuHoB. HoMeHkmarypa. M3omepusi: yriepoJHOro CKelera,
MOJIOKEHUS KPAaTHOW CBSI3M, MEXKKiaccoBass. (DU3MYECKUE CBOWMCTBA AJIKMHOB.
XVMMHUYECKHE CBOWCTBA AJIKMHOB: PEAKIIMU IPUCOECIUHEHUS KaK CIIOCO0 MOJTy4YEeHHUS
IIOJIMMEPOB M JIPYIMX MOJE3HBIX NPOAYKTOB. Peakyuu 3amewenusn. I'opeHue



alETWIIEHAa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU ISl CBAPKH U PE3KU
MetaioB. llonydeHue aneTwieHa NUPOIUM30M METaHa U KapOUAHBIM METOJIOM.
IIpuMmeHenue aneTuieHa.

Apensbl. Ucmopusi omkpvimus 6ensona. COBpeMEHHbIE NMPEICTaBICHUS 00
ANEKTPOHHOM M  TNPOCTPAHCTBEHHOM CTpoeHuu Oenzona. W3omepus wu
HOMEHKJIaTypa TomoJioroB Oenzona. OOmas dopmyna apeHoB. Dusznyueckue
cBoiicTBa OeH30ya. XMMHYECKHE CBOMCTBA OEH30JIa: peaklUMH 3JIEKTPOPUIHHOIO
3aMelleHus (HUTPOBaHUE, FaJIOT€HUPOBAHHE) KAaK CIIOCO0 MOIYYEHHS] XUMUYECKUX
CPEIICTB 3alllMThl PACTEHUH; MpUCOeAUHEHUS (TUAPUPOBAHUE, TATIOTC€HUPOBAHUE)
KaK JI0Ka3aTeJIbCTBO HEMpeAesIbHOTO Xapakrepa OeH3ona. Peakuus ropeHwus.
[Tonyyenune Oenszona. OcobeHnocmu Xumuueckux ceoticme monyond. BzaumHoe
BIMSIHUE AaTOMOB B  MoJekyne Tonyona. Opuenmayuonnsie 3¢ghghexmul
3amecmumeret. [IpuMeHeHre TOMOJIOTOB O€H307a.

Cnuptsel. Knaccudukanus, HOMeHKIaTypa cnupToB. ['oMmonornyeckuit psg u
oOmast ¢opMmyna MpeaesbHbIX OJHOATOMHBIX CHHUPTOB. M3omepusa. duznueckue
CBOICTBa TMpeEJeNbHBIX OJHOATOMHBIX CHOUPTOB. BomopoaHas CBs3b MEXITY
MOJIEKYJIJaMU M €€ BIMsSHHE Ha (U3MYECKHE CBOWCTBA CIUPTOB. XUMHYECKHE
CBOICTBa: B3aUMOJICMCTBHE C HATPHEM KaK CHOCOO YCTAHOBJICHUS HaJIU4Ms
TUIPOKCOTPYMIBI, C TAJIOT€HOBOJOPOAAMH KaK CIIOCO0 MOTYYEHUsI pacTBOPUTETIEH,
BHYTpU- M MEXMOJEKYJIsIpHas Jeruaparauusa. Peakiuss ropeHus: CIHUpPTHI Kak
torinBo. llomydeHue »TaHoNa: peakuus OpOXKEHUs TIIIOKO3bI, THApaTalus
stiiieHa. [lpumeHenue wmetaHona u d3TaHona. Dusmonoruyeckoe AeicTBHE
METaHOJIa M 3TaHOJa Ha OPraHW3M YeJoBeKa. DTWICHIJIMKOJIb U TJIMIIEPUH Kak
NPEICTABUTENN MPEeeIbHBIX MHOTOATOMHBIX cUpTOB. KauecTBeHHast peakius Ha
MHOTOATOMHBIE CIUPTHI U €€ TMPUMEHEHHUE JUIsl pPaclo3HaBaHUsS TIUIEpUHA B
COCTaBe KOCMETUUYECKHX CpelcTB. [IpakTuyeckoe MpUMEHEHHUE ATUJICHIIUKONS U
TJIALIEPUHA.

@®enon. CtpoeHue Monekynbl (eHona. B3aumHoe BIusHHE aTOMOB B
Mosiekyne (eHonma. dusznueckue CcBoMcTBA (¢eHonma. XHUMHUYECKHE CBOWCTBA
(peakiu ¢ HaTpuUeM, THUIPOKCHUIOM Hatpus, Opomom). Ilomydenue ¢eHoma.
[Tpumenenue dhenona.

Anpaerunsl U ketonbl. Knaccudukamus anbaerugoB U keToHoB. CTpoeHue
IIPENEIBHBIX  aJbACTUI0OB. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE
KapOOHWIIbHOM TpymIibl. ['oMonorudeckuit psi, oomas ¢hopmyina, HOMEHKIATYpa U
U30MEpUsl MpEeAeNbHbIX anbaerufoB. dusmyeckue CBONCTBA MPEAEIbHBIX
anbAeTuI0B. XUMUYECKHE CBONCTBA MpENENbHBIX allbJIETUJIOB: TUIPUPOBAHUE;
KayeCTBEHHbIC pPEAKIMH Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOro
3epkaia», B3ammojcicTBue ¢ ruapokcuaoM Mmenu (1)) m ux npumenenue s
OOHapy>KeHUS TPENETbHBIX albJCTHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
[lonyuenue mnpenenbHBIX aJIbAETHAOB: OKHUCICHHE CHUPTOB, THApATALIMS
aneruneHa (peakuus KyuepoBa). TokcuuHocTh anbaerunoB. llpumenenue
dbopmanpaernia U - aneTalbAerujia. ALETOH KaK MPEeACTaBUTENb KETOHOB.
Crpoenue MosieKyJbl anetoHa. OCOOEHHOCTHM peakUHMH OKHCICHHS aleTOHA.
[IprumeHenue aneToHa.



Kap6onosbsie kucnortsl. Kiaccudukanus u HOMEHKIATypa KapOOHOBBIX
kuciaor. CTpoeHwe  TMpeAeiabHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT.
DNEeKTpOHHOE M  MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHJIBHON  TpYIIIbI.
l'omonoruueckut  psig u obmas  ¢opMmyna TPEACbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. @Du3nueckue CBONCTBA TMPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOICTBAa TMpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX  KHUCJOT (peakiuu C MeTajUllaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBAHUSIMH M COJISIMH) KaK MOATBEPKICHUE CXOJCTBA C HEOPTaHUYECKUMHU
KucioTaMu. Peakius atepudukaiiuy u ee oopaTuMocThb. Biusinue 3amectuTeneit B
yIJIA€BOJAOPOJIHOM pajidKalle Ha CHIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XUMHUYECKMX CBOMCTB MYpPaBbUHOM  KHUCJIOTHL. [lodydeHue  mpeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCJIEHHE aKaHOB, aJIKEHOB, MEPBUYHBIX
CIIUPTOB, aibJCTUNIOB. BakHeillne npeacTaBUTeIM KapOOHOBBIX KHUCJOT:
MypaBbUHAas, YKCycHasi W OeH30WHas. Beicuine mnpenenbHble W HENpeaeabHbIC
KapOOHOBBIE KHCJIOTHL. Onmuueckas u3omepus. Acummempuueckuii amom
yenepooa. llpumenenne kapOOHOBBIX KHCIIOT.

Cnoxubie 3pupsl u xupbl. CTpoeHHE M HOMEHKJIATypa CJIOXKHBIX 3(PUPOB.
MexkiaccoBasi u3oMepuss ¢ KapOOHOBBIMH KHCiIOoTamMH. CHocoObI IMOJyYEeHHS
CIOXKHBIX 3(upoB. OOpaTUMOCTh peakiuu drepudukanun. [I[ppumMeHeHne ciIoxKHbIX
3(upoB B TMUIIEBOW U TAapIOMEPHON MPOMBINUICHHOCTH. JKHUPBI KaK CJIOXKHBIE
»(GUpHI TIMIEPUHA U BBICHIUX KapOOHOBBIX KHUCIOT. PacTUTeNbHbIE U KUBOTHBIE
KUPBL, X cocTaB. PU3NUECKUE CBOMCTBA KUPOB. XHUMHUYECKHE CBOMCTBA KUPOB:
THAPUPOBAHME, OKHUCIEHHE. [MApONIN3 WM OMBUIEHHE MKHUPOB Kak CrHocoo
IPOMBIIJIEHHOTO TOJYYEeHUs COJIEH BBICHIUX KapOOHOBBIX KHUCIOT. [IpuMeHnenue
AKHUPOB. MBI KaK COJIM BBICHIMX KApOOHOBBIX KUCIOT. MOIOIIME CBOMCTBA MbLJIA.

VYrnesoasl. Knaccudukamus  yrieBomoB. Dusnueckue CBOMCTBA U
HAXOXKJIEHHE YIJI€BOAOB B Mpupoje. [ MoKko3a Kak aapIeruaocnupt. XUMUYECKHE
CBOMCTBA TIIFOKO3bl: AyUIUpPOS8aHue, AIKUIUpO8anue, CIMPTOBOE U MOJIOYHOKHUCIIOE
OpokeHHe. OKCIEepUMEHTaJbHbIE JOKAa3aTelIbCTBA HAJUYMS ANbJICTUAHOW W
CIIUPTOBBIX Ipynn B TioKo3e. llomydyeHue riroko3sl. @Ppykmosa Kak uzomep
enmoxo3vl. Puboza u oezoxcupuboza. Baxueimme aucaxapuabl (caxaposa,
JIaKmo3a, Maibmo3sa), uxX CTpoeHue u (pusudeckue cBorcTBa. [ 'uaponu3 caxapossl,
JaKkmosvl, Manremossl. Kpaxman u 1eiono3a Kak OHOJOTHMYECKHE MOJIUMEPHI.
XHUMHUYECKHE CBOMCTBA Kpaxmana (TUIpOJiN3, KAYECTBEHHAs] Peaklus ¢ MOJ0M Ha
KpaxMall U €€ MpUMEHEHUEe i1 OOHApYKEHUsl KpaxMmayia B MPOAYKTaX MUTAHUSA).
XVWMHUYECKHE CBOMCTBA IEJUTFOJIO3BI: THUAPOIN3, 00pa30oBaHUE CIOXKHBIX A()UPOB.
[Ipumenenune u Owuosoruueckas poisib yriieBoaoB. OKHUCIEHUE VYTIEBOJIOB —
HMCTOYHUK DHEPTHH KUBBIX OpraHU3MOB. [loHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
Ha MpHUMEPE alleTaTHOI'O BOJIOKHA.

Nnentudukamus opraHMIecKUX COSAUHCHHM. | eHeTHYecKas CBSA3b MEXIY
KJIACCAMH OPTaHUYECKUX COCAUHECHUM.

Amunbl. [lepBuuHble, BTOpUYHBIE, TpeTU4YHble aMuHbl. Kiaccudukanus
aMUHOB MO TUNY YTJIEBOJOPOJHOTO pajguKaia U YUCIY aMUHOTPYII B MOJIEKYJIE.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MPEAECIbHBIX aMUHOB. PuU3nYecKue
CBOMCTBA aMHWHOB. AMHUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIMUA C BOJOH,



KUCJIOTaMH. Peakiusi ropeHus. AHWIMH KaK TMPEJCTABUTENIb apOMAaTHYECKUX
amMuHOB. CTpoeHue aHwiInHA. [IpuunHbBl OocnabiaeHuss OCHOBHBIX CBOMCTB aHWJIMHA
B CPaBHCHHHU C aMUHAMHU MpPEJEIbHOTO psifa. XUMHUYECKHE CBOMCTBA aHUJIMHA:
B3aMMOJIEUCTBHE C KUCIOTaMH, OpOMHON BOAOW, okucieHue. [lomyyenrne aMuHOB
AIKAJIMPOBAHUEM  aMMHaka M BOCCTAHOBIICHHEM  HHUTPOIPOU3BOJHBIX
yraeBojioposioB. Peakuust 3unuHa. [IpuMeHeHue amMuHOB B (papmarieBTUUECKOM
MPOMBIIUIEHHOCTH. AHUAUH KAK Cblpbe 01 NPOoU3800Cmea  AHUIUHOBLIX
kpacumeneu. Cunme3svl Ha OCHO8E AHUIUHA.

AMuHOkucTOTHI u  Oenku. CoctaB u  HOMeHKJaTypa. CrpoeHue
AMUHOKHCJIOT. ['OMONOTHYECKHl psJ TpeaeabHbIX aMUHOKUCIOT. H3omepus
npeodenvrvlx amunokuciom. dusznyeckue CBONUCTBA TPEACTBHBIX aAMUHOKHCIIOT.
AMMHOKHUCIIOTHI Kak ampOTepHbIe opraHudeckue coenuHeHus. CUHTE3 MEeNTU/I0B.
[lentunnass cBsi3b. buonormyeckoe 3HaueHwe aq-aMHUHOKUCIOT. Oobnactu
IpPUMEHEHHs] aMUHOKHUCIOT. benku kak mnpupoanele OuomnosmMmepsl. CocTtaB u
cTpoeHune O0enkoB. JCHOBHblE AMUHOKUCIOMbL, 00paszyrouue Oeaky. XUMHUYECKUE
CBOMCTBa OEJIKOB: TUJIPOJIN3, JICHATYpallMsl, KaueCTBEHHBIC (IIBETHBIC) pEaKIMU Ha
oenku. [IpeBpamienus OeNkoB TNHUIM B opraHusme. buomornueckue QyHKIUH
0eIKOB. /locmudicenus 8 u3yyeHuUu cmpoeHus u cunmesa 6eiKos.

Azomcodeporcawue cemepoyuxnuieckue coeourenus. Iluppon u nupuoum:
9NeKMPOHHOe CmpoeHue, apoMamudecKull Xxapakmep, pasziudue 6 NposaeieHUU
OCHOBHBIX ceoucme. Hyxkneunosvle kuciomwl: cocmag u cmpoenue. Cmpoenue
nHykneomudos. Cocmae uykieunogvix kuciom ([[HK, PHK). Ponv Hyxieunosvix
KUCTIOM 8 HCUZHeOesMeNbHOCIU OP2AHUIMOS.

BricokoMolteKysspHbIe COCIMHEHUSI. OcHOBHbIE MOHSATHUSA
BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE 3BEHO,
creneHb mnonumepuzanuu. Kriaccudukanus mnonmumepoB. OCHOBHBIE CHOCOOBI
MOJIYYEHUSI BBICOKOMOJEKYJSIPHBIX COEIUHEHUW: pPEakUUU MOIUMEpPU3ALUN U
nosukoHaeHcauuu. CTpoeHue U CTPYKTypa MOIUMEPOB. 3aBUCHMOCTH CBOWMCTB
NOJIUIMEPOB OT CTPOEHUA MOJEKYJ. TepMOIUIacCTUYHBIE M TEPMOPEAKTHUBHBIE
nonuMepsl. Ilpogoodawue opeanuveckue nonumepsvl. Komnoszumuvlie mamepuanbol.
Ilepcnexkmuswl  ucnonvzosanus KomnoumHvlx mamepuanos. Kiaccudukanus
BOJIOKOH. CuHTeTHUYecKHe BoJIokHA. [lommagupHbie W monMamMuaHbIe BOJOKHA, MX
cTpoeHue, cBoicTBa. IIpakTHyeckoe HCIOJb30BaHUE BOJOKOH. Cunmemuueckue
NJAEHKU: U30NAYUS Ol NPOBOO08, MeMOPaHbl Ol ONPECHeHUs 800bl, 3AUUMHbLE
nieHKu Ol agmomooOunel, niacmelpu, xupypeudeckue noeasku. Hoevle
MEexXHON02UU OAIbHEULUe20 CO8EPULEHCIMBOBANHUS NOJIUMEPHBIX MAMEPUATIOS.

11 kaace

TeopeTnvyeckne OCHOBbI XUMUU

Ctpoenne BemiectBa. CoBpeMEHHass MOJENb CTpOeHUsI aroma. Jlyanusm
anekTpoHa. Keanmogvie uucna. PacnpeneneHne 3JI€KTPOHOB MO dHEPreTUUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIIUIIOM HAaWMEHBIIEH HEPruu, npaBuioM XyHJa
u npunuunom Ilaynu. OcoOEHHOCTH CTPOEHUS PHEPreTUYECKUX YPOBHEW aTOMOB
d-asteMeHTOB. DJeKTpOHHAST KOHPUrypanus aroma. Kiaccudukanus XUMAYSCKUX
3JIEMEHTOB (S-, P-, d-3emMenTh). OCHOBHOE M BO30Y)KICHHBIC COCTOSIHHS aTOMOB.



BanentHsle 35ekTpoHbl. [lepuoandeckas cucrema XxuMudeckux siemeHtos .M.
Menneneea. @usnueckun cmbica [lepuonnueckoro 3axkona JI.MI. Menneneesa.
[IprynHBI 1 3aKOHOMEPHOCTU MU3MEHEHHS CBOMCTB DJIEMEHTOB U UX COCAUHEHUMN
o mnepuojgaMm H rpynnaMm. MUpPOBO33pEHUECKOE W HAYYHOE 3HAYCHUE
[lepuoguueckoro 3akona JI.M. MenneneeBa. [lpocuosvr J[.H. Menoeneesa.
OmKpbimue HO8bIX XUMUYECKUX DJIeMEHMO8.

DIJIEKTPOHHAsI MPHUPOJa XUMHUYECKOW CBSI3U. OJIEKTPOOTPULIATEIBHOCTb.
KoBaneHnTHast cBsA3b, €€ pa3HOBUIHOCTH U MEXaHU3Mbl 0Opa3oBaHus (OOMEHHBIN U
JOHOpHO-aKIenTopHelii). MonHas cBaA3b. Mertaminueckas cBsa3b. Bogopoanas
CBsI3b. MeocmoneKyisApHble 83auMO0elcmeust.

Kpucrainuueckue u amopdHble BemecTBa. THNBI  KPUCTAUIMYECKUX
pemeTok (aroMHasi, MOJEKYJspHas, HWOHHAs, MeTaUIM4ecKas). 3aBUCUMOCTH
(bU3UYECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW perneTku. [IpuyunHb
MHOrooOpa3usi BemiecTB. COBpEeMEHHBIC MPEICTABICHUS O CTPOSCHUMU TBEPABIX,
KUJKUX U Ta3000pa3HbIX BEIECTB. JKuokue kpucmasiol.

Xumuueckue peakiuuu. ['oMoreHHble M reTeporeHHbie peakiuu. CKOpoCTh
peaKkiuu, €€ 3aBHCUMOCTb OT Pa3IMUHBIX (PaKTOPOB: MPHUPOJABI PEArHPYIOIMINX
BEIIECTB, KOHIICHTPAIIMU PEarupyroIux BEIIeCTB, TeMNepaTrypsl (mpaBuwio BaHT-
lNodda), mmomraan peakiMOHHON MOBEPXHOCTH, HATMYUS KaTaauzatopa. DHEPTUsl
akTUBaIUU. Axmusuposanuviii komnjiexc. Karamuzatopsl u Kkartanui. Ponb
KaTaJIn3aTOPOB B IPUPOJIE U MPOMBIILIEHHOM HPOU3BOJACTBE.

llonamue 06 sumanvnuu u sumponuu. IHepeus [ubobca. 3akon ['ecca u
cienctBus w3 Hero.  TeroBble  3G@GEKThl  XUMHYECKHX  PEaKIUH.
Tepmoxumuyeckue ypaBHeHUs1. OOpaTUMOCTh peakinil. XMMUYeCKOe paBHOBECHE.
CMmelieHre XUMHUYECKOTO PaBHOBECHS TMOJI JEUCTBUEM Ppa3IMYHBIX (PaKTOpOB:
KOHLIEHTPALIMM PEAreHTOB WM MPOAYKTOB pPEaKLUHH, [aBICHUS, TEMIIEpaTyphl.
Ponb cMelennst paBHOBECHS B TEXHOJIOTMYECKHX MTPOIECCAX.

HucniepcHbie cuctembl. Koanouousie cucmemvl. VICTUHHBIE PacTBOPHI.
PactBopenne kak (Qusuko-xumudeckuii mporecc. CrnocoObl  BhIpaKEHUS
KOHLIEHTPALIMM PACTBOPOB: MacCOBasl J10Js1 PACTBOPEHHOTO BEIIECTBA, MOIAPHAS U
MONAANbHAS KOHYenmpayuu. Tump pacmeopa u mumposaHue.

Peakuuu B pactBOpax 31eKTponuToB. KauecTBEHHbIE peaklMy HAa HMOHBI B
pactBope. KHCIIOTHO-OCHOBHBIE B3aMMOJCHCTBUS B pacTBopax. AMGOTEPHOCTb.
Honnoe npouszgedenue 600vl. Booopoouwiii noxaszamenv (pH) pacmeopa.
[Munponus coneid. 3HaueHWe THAPOIM3a B OMOIOTHYECKUX OOMEHHBIX MpOIeccax.
[IpumeneHue ruapoan3a B IpOMBIILIEHHOCTH.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHbBIE peakuuu B pupoie,
MPOM3BOACTBEHHBIX  IIpoLeccax  H KU3HEESITEIbHOCTH OPraHu3MOB.
OKucaumenbHoO-60CCMAHOBUMENbHBIU  NOmMenyuan cpeovl. Juacpamma Ilypoo.
IToBeneHue BemecTB B cpefiax ¢ pa3HbIM 3HaueHueM pH. MeTobl 3JIEKTPOHHOTO U
9N1eKMpPOHHO-UOHHOo20 ~ OanaHca. [anbBaHMUYEeCKUU  dIEMEHT. XUMHUUYECKHUe
WCTOYHHUKUA TOKa. Cmanoapmuviii  8000pooHblll  271eKkmpod. Cmanoapmubiil
NeKMPOOHBILL  nomeHyuan cucmemvl. Pao cmanoapmuvix  3nekmpoonvix
nomenyuanos. Hanpaenenue  oxuciumenbHO-60CCMAHOBUMENbHBIX — PeaKYUl.
DIIEKTPOJIM3 pPAacTBOPOB M paciuiaBoB cojiei. [IpakTthueckoe mnpuMEHEHUE



SNIEKTPOIM3a IS TIONyYCHUS IIENOYHBIX, IIETOYHO3EMENbHBIX METAIIOB |
amoMuHMst. Koppo3usi MeTalioB: BHIIBI KOPPO3UH, CIIOCOOBI 3AIIUTHl METAJJIOB OT
KOPPO3HH.

OCHOBBI HCOPraHUYECKOM XUMUH

O6mas xapakrepuctuka 31eMeHToB |A—IlIA-rpynn. Oxcuapl U nepoKCUIbI
HaTpwsl U Kajus. PacrosHaBaHue KaTHOHOB HaTpus W Kayms. Cou HaTpus, Kawus,
KaJIBIIMS U MarHus, UX 3HaYCHUE B IPUPOJIC U KU3HU YeJoBeKa. KecmKkocmb 600vl
u cnocoovl ee ycmpaueHus. Kommnnexcnvle — coedumenus — anomuHus.
Antomocunuxkameol.

Meramnel IB-VIIB-rpynn (Mens, umHk, xpom, Mapraser). OcobeHHOCTH
ctpoenusi aromoB. OOmue ¢Gu3nueckue M XUMU4Yeckue cBoiicTBa. [lonmyueHue u
npuMeHeHre. OKCHUIBI M THAPOKCHIBI STUX METAIIJIOB, 3aBUCUMOCTh WX CBOWCTB OT
CTENEHU OKHUCJIEHUs dJieMeHTa. Baxkueitimue conu. OKUCIUTENBHBIE CBONCTBA
cojied XpomMa W MapraHila B BBICHIEH CTENEeHM OKHCIeHUusd. KomniexcHvie
COeOUHeHUsI XPOMA.

OO6mrast xapakrepuctuka 3meMeHToB |V A-rpynmel. CBoCTBa, MONTYYCHUE U
npuMeHeHue yrias. CUHTE3-ra3 Kak OCHOBa COBPEMECHHOW MPOMBIIICHHOCTH.
AKTUBUPOBAHHBIA  Yroiib Kak ancopOeHT. Hanocmpyxmypwvi.  Mupogvie
oocmudicenuss 8 obaacmu CcO30aHUsi HAHOMAMeEPUanos. INeKMPOHHOe CMPOEeHUe
MONeKynvl  yeapHozo e2asza. Ilonyuenue u  npumeneHue yeapHoz2o — 2asa.
buonoruyeckoe neiictBue yrapHoro rasa. KapOuabl Kalubliusg, aIIOMUHUS U
xkene3a. KapOonaTel W rumpokapOoHaThl. Kpyeogopom yenepooa 6 dHcusou u
Hedcueoll npupode. KadecTBeHHasi peakiusi Ha kapOoHaT-MOH. dunyeckue u
XUMHYecKue cBoiicTBa KpemHus. Cunanbl u cunuiuasl. Okcun kpemuus (IV).
KpemuueBbie KuCIOTh U uX coiu. CWIMKaTHbIE MHHEpajibl — OCHOBAa 3€MHOU
KOPBI.

OO6mas xapakrepuctuka snemeHToB VA-rpynnel. Hurpuasl. KauecrBennas
peakuus Ha HMOH aMMOHHMS. A30THAas KUCJIOTa KaKk OKHUCIUTENb. Hutparsl, ux
dusznueckre U XUMHUYECKHME CBOMCTBA, NpuMmeHeHHe. CBOMCTBA, TOJMyYEeHHE U
npumeHenue ¢ocpopa. dochun. dochopapie u nonEpocPopHbIE KUCTOTHI.
buonornueckas pons dhocdaros.

O6mast xapakrepucTtuka diaemMeHToB VIA-rpymmbl. OcoObie cBOMCTBa
KOHIIEHTPUPOBAHHON CEepHON KuCioThl. KadecTBeHHbIE peakiuu Ha Cyabhunu-,
Cynb(huT-, U Cynb(aT-uOHBI.

Oo6mrast xapakrtepuctuka smemMeHToB VIIA-rpynmel. OcobeHHOCTH XUMUU
¢dTopa. ['amoreHoBoAOPOIbI M HIX TTOTy4YeHUE. [ alloreHOBOJOPOIHBIE KUCTIOTHI U UX
comu. KadecTBeHHBIE peakIMU Ha TalOTeHHUI-UOHBI. Kucmopomacoaepxkarimie
coemHeHus xjopa. [[puMeHeHne raloreHoB 1 UX BaXKHEUIIINX COCTUHECHUN.

bnazopoonsie 2azwvl. Ilpumenenue 61a20poO0HbIX 2A308.

3aKOHOMEPHOCTH B HM3MEHEHWW CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCTMHEHUM, BBICIIIX OKCHUIOB ¥ TUIPOKCHUIOB.

NnenTudukarms HEOPraHMIECKUX BEIIECTB M HOHOB.

XUMHUA 4 JKU3Hb



Hayuynpie wmeronpl mno3HaHWss B XUMUHA. VICTOUHMKM XUMHYECKOU
unpopmaruu. Ilouck wuHpoOpmManuu 1O Ha3BaHUAM, UACHTHU(PUKATOPAM,
CTPYKTYpHBIM (opmynaM. XUMUYECKUMU aHalIW3, CHHTE3, MOJAEIMPOBAHHE
XUMHUYECKHX TPOLIECCOB M SIBIICHUA KaKk METOJAbl HAyYHOIO TMO3HAHUA.
Mamemamuueckoe mooenupoeanue npPOCMPAHCMBEHHO20 CMPOEHUsI MOAEK)
Op2aHU4ecKux  Beujecms. Cospemennvle  pusuxo-xumuyeckue  Memoowvl
YCMAHOGIEHUs COCMABA U CIMPYKMYPbl BEUieCME.

Xumusi W 370poBbe. JlekapcTtBa, (epMeHTh, BUTAMUHBI, TOPMOHBI,
MUHEpaJibHbIe BOJbI. [IpoOiembl, CBs3aHHBIE C TPUMEHEHHUEM JIEKAPCTBEHHBIX
npenapaToB. BpenHbie NpuBBIUKY U (HaKTOPHI, pa3pyIiatoiine 310poBbe (KypeHue,
ynotpeOJjeHrue ajkorojis, HapkomaHus). PanuonanbHoe mnutanue. [lumieBbie
no6aBku. OCHOBBI MUIIEBON XUMUHU.

Xumus B meauiuHe. Pazpaborka nexkapctB. XUMHUUYECKUE CEHCOPBI.

XuMHSL B TIOBCEHEBHOM JKM3HM. MoOmWIME ¢ YHUCTAIIME CPEICTBA.
Penennentsl, nHCEKTULIMABL. CpeAcTBa JTUYHOW TUTHUEHBI U KOCMETHKH. [IpaBuia
Oe3omacHol pabOThl C €IKUMH, TOPIOYUMH M TOKCUYHBIMU BEIICCTBAMH,
cpeacTBaMH OBITOBOW XMMUHU.

XUMHS U CEIbCKOE XO035HUCTBO. MUHEpalbHbIE U OPTaHUYECKUE yI00pEHUSI.
CpencTBa 3alUThl PACTCHUM.

Xumusi B TpOMBIIIIEHHOCTH. OOIIMe TPeACTaBICHUS O MPOMBIIUICHHBIX
croco0ax MojdyYeHuss XMMUYECKUX BEIIeCTB (Ha MpuMepe Mpou3BOACTBA aMMHUaKa,
cepHoit  kucnothl). [lpombinieHHass opranuyeckas xumus. Cpipbe IS
OpraHu4ecKkoi MpoMbIIIIeHHOCTH. [IpoOieMa OTXOAOB M MOOOYHBIX MPOAYKTOB.
Haubonee kpynmHOTOHHaXHBIE TIPOU3BOJICTBA OPraHUYECKUX coequHeHni. YepHas
U 1BETHAst MeTauryprusi. CTEKI0 U CHIIMKATHASI IPOMBIIUIEHHOCTb.

XuMus 1 3Hepretuka. [[pupoaHbie HICTOYHUKH YyTIIEBOAOPO0B. [IpupoaHbIi
U TIONYTHBIA HE(TSIHOW Ta3bl, UX COCTaB U Hcmoib3oBanue. CoctaB HeQTH U €€
nepepaborka. Hedrenponyktel.  OkxTaHoBoe  uymcio  OenszuHa.  Oxpana
OKpyXaromed  cpeasl  npu  HedrenepepabOTKE U TPaHCIOPTHPOBKE
HE(PTEPOTYKTOB. ANbTEpPHATUBHBIE UCTOUHUKHU YHEPTUU.

Xumus B crpoutenbcTBe. llement. beron. Ilombop omnTuManmbHBIX
CTPOUTEIBHBIX MATEPUAJIOB B IPAKTUYECKOMN AEATEIIBHOCTH YEI0OBEKA.

XUMHS U 3KOJOTUA. XUMHUYECKOE 3arpSI3HEHUE OKPYKAIOIIECH CpEeAbl U €ro
nocnenctua. Oxpana ruapocdepsl, Mo4Bbl, atMochepbl, ¢aopel U (dayHbl OT
XUMHYECKOTO 3arps3HCHUS.

Tunbl pacyeTHBIX 32/1a4:

Haxoxxnenune monekymsipHOd (OpMYJIbl OPTraHUYECKOTO BEIIECTBA MO €T0
IJIOTHOCTH M MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, WU IO
MPOAYKTaM CrOpaHHSI.

Pacuetbl MaccoBOM 101 (MAacChl) XUMUUYECKOTO COSUHEHUS B CMECH.

PacueTsr Maccel (00beMa, KOJTHUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH
OJIHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

PacyeTs MaccoBoit uiu 0OBEMHOW MOJM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETUYECKH BO3MOMKHOTO.



PacueTsl TemnoBoro 3 ¢ekra peakiuum.

PacyeTbl 00beMHBIX OTHOIIEHUH ra30B MPU XUMHUUYECKUX PEAKIHSIX.

Pacuetsl Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOAYKTa PEAKLUU, €CIU
OIHO W3 BEUIECTB JaHO B BHUJIE PACTBOpa C ONPEACICHHOM MAaCcCOBOM JI0JIEU
PaCTBOPEHHOTI'O BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT (Ha BLIOOP yuHTeIs1):

KauecTtBeHHOE onpenenenue yriiepoja, BOJAOPOAa U XJI0pa B OPraHUYECKUX
BEIIIECTBAX.

KonctpyupoBanue mapoCTEpKHEBBIX MOJEIECH MOJEKYJT OpPraHuYeCKUuX
BEILIECTB.

Pacno3znaBanue miactMacc ¥ BOJIOKOH.

[Tony4yeHre UCKYCCTBEHHOTO IIEJIKA.

Pemienne SKCrepUMEHTANbHBIX 3a7ady Ha TMOJY4YEHUE OPTraHUYECKUX
BEILIECTB.

Pemienne sKCriepUMEHTANbHBIX 3a7ad Ha PacliO3HABAHUE OPraHUYECKUX
BEIIIECTB.

Nnentudukarus HeOpraHMIECKUX COETUHCHHM.

[Tonyuenue, coOupanue U pacro3HaBaHUE T'a30B.

Penienue skcnepruMEHTAIBHBIX 3a/1a4 10 TeMe «MeTauiby.

Peuienne sxcriepuMeHTaNbHBIX 3a4a4 o Teme «HemeTramib.

Pemienre skcnepuMEHTaIbHbBIX 3a7a4 M0 TeMe «l eHeTudecKas CBSI3b MEXKIY
KJIaCCAMU HEOPTaHUYECKUX COCTUHEHUIN».

Pemienre skcnepuMEHTaIbHbBIX 3a7a4 M0 TeMe «l eHeTudecKas CBSI3b MEXKIY
KJIACCAMHM OPTaHUYECKUX COECTUHEHHIN.

[Tomydenue >TUICHA U U3YUYEHUE €TO CBOWCTB.

[TomyueHue yKCyCHOM KUCIIOTBI M U3YUYEHUE €€ CBOWCTB.

I'mpponus xkupos.

N3roroBneHue Mpljia pydHoOr pabOTHI.

XUMUS KOCMETHYECKUX CPEACTB.

HccnenoBanne cBOWMCTB OETKOB.

OCHOBBI TUIIEBOW XUMHH.

HccnenoBanne nmuieBbIx 100aBOK.

CBoiicTBa OAHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

XHUMHUYECKHE CBOMCTBA aJIbJICTUJIOB.

CunTtes cioxxHoro sdupa.

['maponwus yrieBoos.

Ycrpanenrue BpeMEHHOM KECTKOCTH BOJIBL.

KauecTBeHHbIE peakIny HA HEOPraHUYECKHUE BEIIECTBA U UOHBI.

HccnenoBanne BIUSHUSA PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOUH
pEeaKInH.

OnpeneneHue KOHIEHTPAMU PACTBOpPA aCKOPOMHOBOW KHUCIOTHI METOJ0M
TUTPOBAHUS.



TemaTu4eckoe NIIAHUPOBAHUE

10 kiacce (3 yaca B HegeJr0, Bcero 108 yacos B ron)

Ne /it

HaumenoBanue paszaena

KonunuectBo yacos

1

[losiBneHHne M pa3sBUTHE OPraHUYECKOM XMMHH Kak
Hayku. [Ipenmer oprannyeckoi xumuu. MecTo u 3Ha4ueHue
OpPraHNYeCKOM XHMHH B CHUCTEME ECTECTBEHHBIX HaYK.
B3anMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

XHMMHYECKOE CTPOCHHUE KaK IOPSIOK COCIUHEHUS
aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH. OCHOBHBIE
IIOJIOKEHHUSI TEOPUU XUMUYECKOTO CTPOCHMS OPraHU4EeCKUX
coequHennit  A.M. byrtnepoBa.  YriepoIHbId  CKeJleT
OPraHM4YecKO MOJIEKYJbl. KpaTHOCTh XMMHUUYECKON CBSI3H.
3aBUCUMOCTh CBOMCTB BEIECTB OT XUMUYECKOTO CTPOCHUS
Monekysn.  M3omepus wu  wusomepsl.  [lomatme o
¢yHkoHaneHOM rpynme. [lpuHmunsl kinaccuduxanuu
OPraHu4YeCKUX COCTMHEHU . MexnyHapoaHas
HOMEHKJIAaTypa U MPUHLUUIB 00pa3oBaHUS Ha3BaHU
OPraHNYeCKUX COCTUHECHUM.

Knaccudukanus u 0COOEHHOCTH OPraHUYECKHX
peakumii. PeakumoHHble  1eHTphl.  IlepBoHauvanbHbIE
MOHATHS O TUNAX U MEXAaHW3Max OPraHWYECKHX pPEeaKIuil.
I'oMmonuTnueckuit u reTEePOIMTUYECKHI paspbiB
KOBQJICHTHOW XUMHUYECKOH CBsi3u. CBOOOMHOpATUKATBHBIN
Y MOHHBIN MexaHu3Mbl peakuuu. [lonstue o Hykneodune u
aneKTpoduIIe.

6

AnkaHbl. DJEKTPOHHOE H  MPOCTPAHCTBEHHOE

CTpOEHHE  MOJIEKYJbl  METaHa. Sp3-TubpuM3anIs
opOuTaneii aToMoB yriepoja. [oMoJorHuecKkwii psjg H
oOmras dbopmyna QJIKAHOB. CucremaTtuueckast

HOMEHKJIaTypa aJKaHOB W  paaukaioB. M3omepus
yIJIepoaHOro ckenera. du3nyeckue CBOMCTBA alKaHOB.
3aKOHOMEPHOCTH  M3MCHEHHMS  (PU3UYECKUX  CBOWCTB.
XUMUYECKHME CBOMCTBAa  aJIKaHOB: TaJIOFEHUPOBAHUE,
JETUIPUPOBAHUE, TEPMUYECKOE PA3JIOKEHHUE, KPEKUHT KaK
CrocoObl  TMOJy4YeHHs]  BaXHEHIIMX  COEAMHEHUH B
OpPraHM4YeCcKOM CHHTEe3€. ['opeHue ajJkaHOB Kak OJUH HU3
OCHOBHBIX UCTOYHHUKOB TeIlJIa B IPOMBIIUICHHOCTH U OBITY.
N3omepusanusi kKak crnocod MOIyu4eHUs: BBICOKOCOPTHOTO
OcH3MHA. MexaHU3M peakIu CBOOOTHOPATUKAILHOTO
3amemieHus. llonmydenue ankanoB. Peakums Bropua.
Haxoxnenue B npupoie U NPUMEHEHNUE AJIKAHOB.

Huxnoankansl. CTpoeHue MOJIEKYJ LUKIOATKAHOB.
Ob6mass  ¢gopmyna  nukinoankaHoB.  Homenkmarypa
LMKIOANKAaHOB. M30Mepusi UUKIOAIKAHOB: YIJIEPOJHOTO
CKeJeTa, MEXKIIacCcoBasi, MPOCTPAHCTBEHHAs (yuc-mpanc-
nzomepusi). Crerpiuka CBOWCTB HUKIOATKAHOB C MaJIbIM
pazmepoM  1mkia.  PeakuuM — OpUCOEIUHEHUs U
paaMKaIbHOTO 3aMEIICHMSI.

AIKeHBI. 3HeKTpOHHOC U TOPOCTPAHCTBCHHOC
CTPOCHHC MOJICKYJIbI OTHJICHA. sz-r I/I6pI/II[I/ISaI_II/I$I




opbutaneii  aroMoB  yriepoja. G- U T-CBS3M.
lomonornueckuid psim ¥ obmas  ¢Gopmyna aaKeHOB.

Howmenknatypa AJIKEHOB. W3zomepust QJIKCHOB!
YIJIEPOJHOTO  CKeJleTa, TMOJOXKEHUsS KpaTHOM  CBS3W,
MPOCTPAHCTBEHHAS (yuc-mpanc-uzomepus),

MexKiaccoBas. du3znyeckue cBOMCTBA aJlKeHOB. Peaknuu
AMEKTPOPUITBHOTO MPUCOCTUHEHHS KaK CII0CO0 MOTydeHUs
(GyHKIIMOHATBHBIX MIPOU3BOJIHBIX YIJIEBOAOPOIOB.
[IpaBuno MapkoBHHMKOBa, €r0 JIEKTPOHHOE 00OOCHOBAHUE.
PeaKHI/II/I OKHCJICHHA W ITOJIMMCpPU3alUU. Ionm>THneH Kak
KPYIHOTOHHAQXHBIM ITPOJYKT XUMHYECKOTO IIPOU3BOICTBA.
[IpowmbinieHHbie U Ja00PaATOPHBIE CIIOCOOBI MOTYYEHUS
ankeHoB. [Ipasuno 3avyesa. IlpuMeHEeHNE aTKEHOB.

Ankanuenbl. Knaccudukanus —ankagueHOB 1O
B3aMMHOMY PAaCIIOJIOKEHUIO KPATHBIX CBSA3EH B MOJIEKYIIE.
OcoOeHHOCTH  3JEKTPOHHOTO M MHPOCTPAHCTBEHHOTO
CTPOCHHS COTMPSDKEHHBIX ankaaueHoB. OOmas ¢opmyra
ankanueHoB. HomeHknarypa u u3omepus ajKaaueHOB.
dusnyeckue CBOMCTBa AJIKaJINECHOB. XUMHYECKHE
CBOWCTBA  alKaJIMCHOB:  PEAKIMU  TIPHUCOCTUHEHUS
(ruppupoBaHue, rajJoreHupoOBaHMUe), TrOpeHus u
nomumepu3anuu. Brxman C.B. JlebeneBa B monydeHue
CUHTETMYECKOTO  Kayuyyka. Bynkanuzanus  Kaydyka.
Pe3nna. MHoroo6pasue BHIOB CHHTETUYECKHX KaydyKOB,
UX CBOMCTBa U npuMmeHeHue. [lomydenue ankaarueHos.

ANKUHBI. DJEKTPOHHOE M  MPOCTPAHCTBEHHOE
CTPOEHHE  MOJIEKYJIbl  aleTWIeHa.  SP-rTUOpuAMu3aIus
opOuTaneii aTtoMoB yriepoja. [OMoJOTHYECKHil psx |
obmas ¢opmymna ankuHOB. Homenxmarypa. M3omepus:
YIJIEpOJAHOTO  CKelleTa, IMOJIOKEHHUS KpaTHOW  CBsI3W,
MexkiaccoBas. — Du3MYeCKHWE ~ CBOMCTBAa  aJKWUHOB.
XUMUYECKUE CBOMCTBA AIKUHOB: PEAKIIMU MPUCOCTUHEHUS
KaK Croco0 MOJIydeHHUs MOJIUMEPOB U JIPYTUX MOJIE3HBIX
MPOIYKTOB. Peakyuu 3amewenus. 'opeHue aneTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATypHOTO IJIAMEHU JJISl CBAPKU U
pesku MetaisoB. llomydeHuwe aneTuieHa MNHUPOIU3OM
MeTaHa ¥ KapOuaHbIM MeToZioM. [IpuMenenue anerusieHa.




ApeHbl. Hcemopus OMKPbLIMUSL bensona.
CoBpeMeHHBIE  MPEACTaBICHUS 00 OJJICKTPOHHOM |
IIPOCTPAaHCTBEHHOM CTpoeHuu OeH3ona. M3omepus u
HOMEHKJIAaTypa romojoroB Oenszona. OOmas dopmymna
apeHoB. dusuueckue CcBoiicTBa OeH30jla. XUMHUYECKUE
CBOIcTBa OEH30J1a: PEeaKIUH IEKTPOPHUIHLHOTO 3aMEICHHS
(HMTpOBaHME, TAIOTEHUPOBAHHME) KAaK CHOCOO IMOIYydSHHS
XUMUYECKUX CPEICTB 3alIUTHl PACTEHHIA; TMPUCOCIMHEHUS
(rugpupoBaHMe, TrajJOreHMpPOBAHHME) KakK JI0Ka3aTelIbCTBO
HEIpeJeNbHOrO XapakTepa OeH3oisia. Peakuust ropenus.
[Momyuenue Genzona. OcobenHocmu XUMU4ECKux c8oUcCma
monyona. B3auMHOe BIMSHME AaTOMOB B MOJIEKYJE
tonyosna. Opuenmayuonnvie 3¢gexmovl 3amecmumenetl.
[Ipumenenne roMosioroB 6eH3o011a.

Crnuptsl. Knaccudukanus, HOMEHKIIaTypa CIIUPTOB.
l'omonoruueckuit psn u obmas Qopmyna MHpeneabHbIX
OJIHOATOMHBIX CIUPTOB. M30Mepust. @usznueckre CBOKWCTBA
IIpeNenbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHas cBA3b
MEXJy MOJEKylaMH U €€ BIUSHHE Ha (QU3NUYECKHE
CBOICTBa CIIUPTOB. XHUMUYECKUE CBONCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CHOco0 YCTaHOBIIEHUS
HaJIW4Us THIPOKCOTPYIIBI, C TaJIOT€HOBOJOPOJAMHU Kak
cnoco0  NOMy4eHUs  pacTBOpPHUTENEH,  BHYTpU- U
MEXMOJIEKYJIsIpHast ~ Jerujparanus. Peakuus ropeHus:
CoUpThl Kak TommBo. [lomydeHue 5TaHONa: peakuus
Opo’KeHMs TJIIOKO3bl, TWipaTauus sTuieHa. [IpumeHenue
MeTaHoJIa M JTaHoja. DU3NOJIOTHYECKOE IEHCTBHE
METaHOJIa ¥  DJTAaHOJIAa Ha  OpraHu3M  4YeJOBEKa.
OTUJICHITIMKOJIE M DJIMLEPUH  KaKk  IPEICTaBUTENH
IIpENEbHBIX MHOTOATOMHBIX cnupToB. KauecTBeHHas
peakuus Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE UL
pacrmo3HaBaHUs T[JMIEPUHA B COCTaBE KOCMETHYECKHUX
cpenctB. IIpakThueckoe NpPUMEHEHUE STHICHIIIMKONIS H
[JIALIEpUHA.

®enon. CtpoeHune MoJiekynsl (eHona. B3aummuoe
BIMSIHME aTOMOB B Mousiekylne ¢eHona. Dusnueckue
cBOlicTBa (eHoma. XUMHUUYECKHE CBOMCTBA (pEeaKiuu C
HaTpueM, THIPOKCUAOM Harpus, Opomom). Ilomyuenue
¢denona. [lpumenenue penona.
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Anbaeruasl u KETOHBI. Knaccudukarms
anbAeTUIOB M KeTOHOB. (CTpoeHHe  mpelelbHbIX




aJIbJIETUI0B. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOHMIBHOU Tpynnbl. ['omonorumueckuit psn, oOmas
dopmyna, HOMEHKIATypa M H30MEpUs HNpPEIeTbHBIX
aJbIETUIOB. @u3nyeckrue  CBOWCTBA  NPEACIIbHBIX
anpaeruoB.  XUMHUYECKHME  CBOMCTBA  IPEACIBHBIX
aIbJACTUIOB: THAPUPOBAHUE; KAYECTBEHHBIE PEAKIUU Ha
KapOOHWIBHYIO TPYIIY (peakuusi «CepeOpsHOTO 3epKajiay,
B3aumojeicteue ¢ ruapokcugom wmemm (1)) u  ux
MIPUMEHEHHE JIJIs1 OOHAPYKEHUSI TTPEIETbHBIX alIbJICTHIOB B
MIPOMBIIIIJICHHBIX CTOYHBIX BoAax. [lomydueHue mpeaenbHbIx
aJIbJIETUJIOB: OKHMCIIEHUE CIUPTOB, TUIpaTalus aleTuieHa
(peaxiust Kydeposa). TokcH4HOCTH aNbJIETUAOB.
[Ipumenenue ¢GopManbpaeruaa U aneraibaeruaa. AneToH
KaKk IpelacTaBUTeNb KEeTOHOB. CTpOEHHME MOJIEKYJIb
arieToHa. OcoOEHHOCTH PEaKIMM OKHUCICHHUS alleTOHa.
[IpuMeHeHue aneToHa.
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KapOoHOBBIE  KHCIIOTHI. Knaccudukanus u

HOMEHKJIaTypa KapOOHOBBIX KHCIIOT. Crpoenue
MpelelbHbIX  OJIHOOCHOBHBIX  KapOOHOBBIX  KHCIOT.
ONEeKTPOHHOE u IPOCTPAHCTBEHHOE CTpOCHHE

KapOOKCUIIbHOM Tpymibl. ['omMonorudeckuil psa u oOruias
dbopMyna mpelneiabHBIX  OJHOOCHOBHBIX  KapOOHOBBIX
KHUCIIOT. Pusnueckue CBOMCTBA MPEAEIbHBIX
OJIHOOCHOBHBIX ~ KapOOHOBBIX  KHCJIOT. XUMHYECKHE
CBOMCTBa MpEIENbHBIX OJHOOCHOBHBIX  KapOOHOBBIX
KHCIIOT (peakuuu ¢ MeTajslaMd, OCHOBHBIMH OKCHIaMH,
OCHOBAaHUSIMHU U COJIIMH) KaK MOJATBEP)KICHHE CXOJCTBA C
HEOpraHMYeCKUMHU KucioTamu. Peakuus srepudukanuu u
ee 00paTUMOCTS. Bnusinue 3aMECTHUTENEH B
YIJEBOJIOPOJHOM pajvKalie Ha CHIIy KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH  XMMHMYECKUX  CBOWCTB  MYpaBbUHOM
kuciotel.  [lomydyeHue  mpenenbHbBIX — OJJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, aJKEHOB,
MIEPBUYHBIX CIIUPTOB, aJbACTUJIOB. Baxueiimme
MPEJICTaBUTENIM  KapOOHOBBIX  KHCIOT:  MypaBbUHaf,
yKkcycHas u  OeH3oifHas. Beicmime mnpenenbHble U
HempelenbHble  KapOOHOBBIE  KHUCIOTHL. — Onmuyeckast
usomepus. Acummempuueckuu amom  yenepooa.
ITpumenenne kKapOOHOBBIX KUCIOT.
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Cnoxubie dbupsl U Kupel. CrTpoeHHE U
HOMEHKJIAaTypa  CJIOXHBIX  3(upoB.  MexkiaccoBas
u3oMepuss ¢ KapOoHOBBIMH  kucinoTamu.  CrocoObl
MOJIyUeHUsI CIOXKHBIX 3(upoB. OOpaTUMOCTb pPEaKINH
strepucukanuu. IlpuMeHeHue crnoxkHbIX 3(QuUpPoB B
MUIIEBOW U MapPrOMEPHON MPOMBIIUIEHHOCTH. JKUpbI Kak
CIIOXHBIE J(QUPHI TIUIEPUHA U BBICHINX KapOOHOBBIX
KUCIOT. PacTuTenbHble U JKUBOTHBIE KUPBI, UX COCTaB.
@Du3NYEeCKUE CBOMCTBA XUPOB. XUMHYECKHE CBOMCTBA
JKUPOB: THUIPUPOBAaHHE, OKucieHue. [wmapomus wim
OMBUICHHE JKHPOB KaK  CIOCOO  MPOMBIIIIEHHOTO
MOJIy4eHHUs  COJIeH  BBICHIMX  KApOOHOBBIX  KHUCIOT.
[Ipumenenne kupoB. MpIIA Kak COJIM  BBICHIUX




KapOOHOBBIX KUCJIOT. MOIOIIEe CBOICTBA MBLIA.

13

YrneBopbl. Knaccudukarus YIJIEBOJOB.
@u3MYeCKUE CBOMCTBA M HAXOXKIEHUE YIJIEBOJOB B
npupojsie. ['nmoko3a Kak albAETUIOCHUPT. XHUMUUYECKHUE
CBOWMCTBA  TIUVIKOKO3BL:  ayuiuposavue,  aiKUIUpo8auue,
CIIUPTOBOE u MOJIOYHOKHCIIOE OposkeHue.
DKCnepruMeHTaIbHbIE JI0Ka3aTelIbCTBa HaTUYHS
aJIBJACTUIHON M CIUPTOBBIX I'PYII B ritoko3e. [lomyuenue
[NIIOKO3bl. Dpykmosza Kaxk uzomep 2niokosvl. Puboza u
oezoxcupubosza. BaxHelmme mucaxapuiubl (caxaposa,
JIAKmMo3a, Manbmosd), WX CTPOCHHEe W  (PU3UYCCKHE
cBoiictBa. ['maponu3 caxaposbl, J1aKmMO3bl, MATbMO3bI.
Kpaxman u memmono3a Kak OHOJOTHUYECKHE TOJIMMEPHI.
XUMHUYECKUe CBOMCTBA Kpaxmaia (rumponus,
KaueCTBEHHas peakius ¢ HOJAOM Ha Kpaxmal U ee
MPUMEHEHHE i1 OOHapy)XEHHsS Kpaxmayia B TMPOIYKTax
nuTaHus). XUMHUYECKHE CBOMCTBA LEJIIOI03bI: THAPOIIN3,
oOpazoBaHue  CIOXHBIX ddupoB. llpumeHenne wu
Ouosiornueckasi pojb yrieBooB. OKHUCICHHE YTIeBOJIOB —
WCTOYHUK DHEPTrUM KUBBIX oOpraHu3moB. [lonstue 00
HWCKYCCTBEHHBIX BOJIOKHAX Ha TIPUMEPE aIlleTaTHOTO
BOJIOKHA.
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WNnentuduxanms OPraHu4eCKUX COETMHEHUM.
I'emernyeckass CBS3b MEXKIy KJIACCAMH OPTraHUMYECKHUX
COEeIUHEHNN
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Amunbl. [lepBuyHble, BTOPUYHBIE, TPETUUYHBIE
aMUHBL. Knaccuduxarus aMHHOB o THITY
YTJIEBOJOPOJHOTO pavKajla W YKHCIY AaMUHOTPYI B
MOJIEKYyJIE. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
NnpeeabHblX aMuHOB. Dusnueckue CBONWCTBA aMHHOB.
AMWHBI KaK OpPraHM4e€CKUE OCHOBAHHUS: PEAKIHUU C BOJOMH,
KHCIIOTaMH. Peakus TOPEHUS. Anunua KakK
MpEJCTaBUTEIb  ApOMATHYECKUX aMHUHOB. (CTpoeHue
anunuHa. [IpuumHBl OcCnablieHUsT OCHOBHBIX CBOWCTB
AHWJIMHA B CPaBHEHUM C aMUHAMHU MPEIEIBLHOIO psja.
XUMHYECKHE CBOWCTBA aHWJIMHA: B3aHMMOJICUCTBUE C
KUCIoTaMH, OpoMHOM BomoM, okucinenue. llomydenue
AMHUHOB QJIKWJIMPOBAHUEM aMMHaKa M BOCCTaHOBJICHHUEM
HUTPONPOMU3BOJIHBIX YIJIEBOJOPOJOB. Peakuus 3uHMHA.
[Ipumenenue aMHHOB B (dapmaneBTHYECKON
MIPOMBIIICHHOCTH. AHUIUH KAK Cblpbe O/ NPOU3800CMEa
aHununoswlx kpacumenet. Cunmesvl Ha OCHO8E AHUIUHA.
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AmuHokucnotel M Oenku. CocTtaB M HOMEHKJIATypa.
Crpoenne AMUHOKHCIIOT. I'omostornyeckuit psin
NpeNeNbHbIX ~ aMHUHOKUCIOT.  M30omepus  npedenvhvix
amunokuciom.  DuU3NUYECKHEe  CBOMCTBAa  INpeNesbHBIX
AMHHOKHUCIIOT.  AMHMHOKUCIOTBI ~ Kak  amM(oTepHbIe
opranuueckue coenuHenus. Cunres nentuaos. [lentuanas
CBA3b.  bHoOnoOrmyeckoe  3HAYEHUE  (-AMHUHOKHUCIIOT.
Obnactu  npuMEHeHHs  aMHHOKUCIOT. benkum  kak
npupoHbie Ouornonumepsl. CocTaB M CTpOCHUE OENIKOB.
OcnosHble  aMUHOKUCTIOMDbI, obpaszyiowue  Oenxu.




XUMUYECKUE CBOMCTBA OCNKOB: THUAPOJIN3, JCHATYpAIHs,
KauecTBEHHbIC  (I[BETHBIE)  peaknuu  Ha  OelKwu.
[IpeBpaienus: 6eTKOB MUILK B OpraHu3Me. buonoruveckue
byHKIIMH OeNKOB. /JocmudiceHus 8 uzyyeHuu CmpoeHust u
cunmesa 0eiKoa.
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Aszomcooepacawue 2emepoyuKIudecKkue
coeounenus. Iluppon u nupuoumn: s1eKmponHoe cmpoeHue,
apomamuueckuli - Xapakmep, pasiudue 6 NpoAGleHUU
OCHOBHbIX cBolicms. Hykieunosvie KUCIOmbl: cOCmag u
cmpoenue. Cmpoenue Hykieomuoos. Cocmag HyK1euHO08bIX
kuciom ([{HK, PHK). Ponv HyKleunogvlx Kuciom 8
HCUZHEOeSAMETbHOCU OPCAHUZMOS.
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Bricokomonekynsapubie coeauHeHuss. OCHOBHBIC
TOHSATUS BBICOKOMOJIEKYJISPHBIX COEIUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEINEHb MOJIMMEpHU3AIUu.
Knaccudukanus  momumepoB.  OCHOBHBIE — CIOCOOBI
MOJTyYeHHUS! BBICOKOMOJICKYISIPHBIX COCIUHEHUN: peaKiuu
MoJMMEpH3allid W ToJukoHneHcanuu. CTpoeHue U
CTPYKTypa MOJMMEPOB. 3aBUCUMOCTb CBOMCTB IOJIIMEPOB
oT CTPOCHUS MOJICKYI. TepmorutacTuuHbIe i
TEPMOPEAKTUBHBIE TTOTMMEPEI. [Iposodswue opeanuueckue
nonumepvl. Komnosumnvie mamepuanvi. Ilepcnexkmueni
UCNONb3068AHUS KOMNO3UMHBIX Mamepuanos.
Knaccudukanus BosokoH. CHHTETHYECKHE BOJIOKHA.
[TomurdupHBIE W TMOTMAMUIHBIE BOJIOKHA, WX CTPOCHHE,
cBoiictBa. IIpakTMueckoe  HMCMOJB30BAHUE  BOJIOKOH.
Cunmemuueckue nieHKu: U30AAYUA Ol NPOBOOOS,
MemOpanbl 015l ONPeCcHeHUs 800bl, 3auUmHbvle NIeHKU Ol
asmomoobunel, niacmeipu, xupypeuieckue noesasxu. Hosvie
mexHono2uU oanvHeuue2o COBEPULEHCNBOBAHUS
NOJIUMEDPHBIX MAMEPUANO8.
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HpOMe}KYTOLIHaﬂ aTTcCTanuAa

Hroro

108

11 knace (3 yaca B Hegearo, Bcero 102 yaca B roxa)

Ne /n

HaumenoBanue pasaciia

KommuecTBo yacos

1

Crpoenne BemectBa. CoBpeMeHHass  MOJEINb
cTpoenus aroma. [lyanusm snexrpoHa. Keanmogvle uucaa.
Pacrnipenienenne J1eKTpOHOB 110 SHEPTETUYECKUM YPOBHIM
B COOTBETCTBMM C IPHUHLMIIOM HAaWMEHBIIEH DSHEPIUH,
npaBuiaoM XyHaa u npuniunom Ilaymu. OcobeHHOCTH
CTPOEHHUSI SHEPreTUUYECKUX YPOBHEH aToMoB d-371€MEHTOB.
OnexktpoHHas KoHpurypamus aroma. Kiaccudukauus
XUMHYECKHX JJIEMEHTOB (S-, P-, d-ameMenTsl). OCHOBHOE U
BO30Y)KJICHHbIE COCTOSIHUS aTOMOB. Banenrtnslie
onekTpoHsl.  Ilepuonmueckas  cucreMa  XMMHYECKUX
anemenToB  JI.M. MenaeneeBa. Du3MUECKHMH  CMBICI
ITepnoguueckoro 3axkoHa .M. Menneneesa. IIpuunHbl u
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB DJJIEMEHTOB M HX
COCIMHEHUN 110 [IEpUOIaM u rpymnmam.
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MupoBo33peHyecKoe u Hay4HOE 3Ha4YeHHE
IIepnoguueckoro 3akona JI.M. Menneneesa. Ilpocrnoswvi
J.U. Menoeneesa.  Omkpvimue  HOBbIX  XUMUYECKUX
971eMEHMO8.

ONeKTpOHHas  IpUpOoJla  XUMHUYECKOM  CBS3M.
OnexTpooTpuLaTeNnbHOCTh.  KoBaneHTHas  CBs3b, €€
Pa3HOBUIHOCTU M MEXaHU3Mbl 00pa3oBaHusl (OOMEHHBIN U
JTOHOpHO-aKuenTopHblid). MoHHas cBa3p. Metammnueckas
CBSI3b. Bopopoanas CBSI3b. Mesicmonexynapnvie
83AUMOOeUCMBU.

Kpucranmuueckne u amop¢Hble BemiecTBa. THIIBI
KPUCTAJIMYECKUX pPEIIeTOK (aToMHas, MOJEKyJspHas,
WOHHAsl, MeTaJJIM4ecKasl). 3aBUCUMOCTb  (DU3MUECKUX
CBOWCTB BEIIECTBA OT THIA KPUCTAIMYECKON PEIIETKH.
[Ipyunnbl  MHOrooOpa3ust  BemiecTB.  CoBpeMEHHbIE
MPEJCTaBICHUsI O CTPOECHUU TBEPABIX, KUJIKHUX H
ra3o00pa3HbIX BEIIECTB. JKuoKue Kpucmaninol.

XHWMHYECKHE peaKuuu. I'omorennsie u
rereporeHHble  peakuumud. CKOpoCTb  peakuuu, ee
3aBUCHUMOCTh  OT  Pa3iUYHbIX  (AKTOPOB:  MPHUPOJbI
pearupyomux BelecTB, KOHIEHTPAlUH pearupyromux
BEIECTB, Temnepatyps! (mpasuiio Baut-I'odda), miomamu
pEaKMOHHONM TOBEPXHOCTH, HaJIW4YUs KaTalu3aropa.
DOHeprusi  aKTUBALUU.  AKMUBUDOBAHHLIU ~ KOMNIEKC.
Kartanuzatopsl u katanus. Posb katain3atopoB B MpUpoe
Y IPOMBIIIJICHHOM MPOU3BOJCTBE.

Honamue 06 sumanvnuu u 3Hmponuu. Hepeus
Tubbca. 3axoH I'ecca m ciencrtBust W3 HEro. TemsioBbBIE
ahdexTel XUMHUYECKHX ~peakmuil. TepMoXuMHUYECKHE
ypaBHeHus1.  OOpatuMocTh  peakiuid.  XUMHYECKOE
paBHoBecue. CMelleHHe XMMHYECKOTO paBHOBECHUS M0
NeCTBHEM  pPa3IMYHBIX  (PAKTOPOB:  KOHICHTpAIUU
peareHToB WM  NPOAYKTOB  pEakluu, JaBlCHUS,
temneparypel.  Ponmb  cMemieHuss ~— paBHOBECHST B
TEXHOJIOTMYECKUX Mpoleccax.

Hucnepcusie cuctembl. Komiououvle cucmembl.
Uctunnbie pactBopbl. PacTBOopenune kak — HU3MKO-
XUMHYECKUN mpotiecc. CnocoOsl BBIPAXKECHUS
KOHLIEHTPAILIMK PacTBOPOB: MAccoBast J0JIsi paCTBOPEHHOTO
BEILECTBA, MONAPHASA U MOJANbHASA KOHYyeHmpayuu. Tump
pacmeopa u mumposasue.

Peakuun B pacTBopax JIEKTPOJIUTOB.
KauecTBeHHBIE peakuuu Ha MOHBI B pacTBope. KucimoTHo-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBOpax. AM(OTEPHOCTb.
Honnoe npoussedenue 600vl. Booopoowwili nokazamens
(pH) pacmeopa. I'maponu3 coseil. 3HaueHUe TUPOJIN3A B
OuoNoTMYEeCKUX OOMEHHBIX mpoueccax. IIpumeHeHue
TU/IPOJIN3A B IPOMBIIIJIEHHOCTH.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIMM B
IpUPOAE, IIPOU3BOJICTBEHHBIX npoleccax u
KU3HEJEATEIIBHOCTH OpraHU3MOB. Oxucaumenvho-
80CCMAHOBUMENbHBIIL  nOmenyuan  cpeovl.  Juazpamma




Ilyp6>. TloBemeHue BeHIECTB B cpelax C  Pa3HBIM
3HaueHueM pH. Meroapl 3J€KTPOHHOTO W 271eKMPOHHO-
uonnozo 6ananca. ['albBaHMUYECKUH AIEMEHT. XUMHYECKHE
HUCTOYHUKU TOKa. CmaHoapmHulil 6000POOHbBIU INIEeKMPOO.
Cmanoapmmublii 31eKmpoousill nomenyuan cucmemvl. Pso
CManOapmHuIX 21eKmpooHbIX nomenyuanos. Hanpasnenue
OKUCTUMENbHO-80CCMAHOBUMENILHBIX peaxkyuil.
DONeKTpoau3  pacTBOPOB u pacIuiaBoB coJiel.
[IpakTUueckoe MPUMEHEHUE IJIEKTPOJU3a ISl MOTydCHUs
[IEJIOYHBIX, MEJIOYHO3EMEIbHBIX METAUIOB U aJIOMUHHUS.
Koppo3ust meramnoB: BuAbl KOPPO3UH, CIOCOOBI 3aIIUThHI
METaJJIOB OT KOPPO3HH.

O6mrass  xapaktepuctuka diaeMeHTOB |A—IIIA-
rpynn. OKCUAbl W TMEPOKCHIbl HAaTpus U Kajus.
PacnoznaBanue katnoHoB HaTpus U Kanus. Conu HaTpus,
Kajus, KaJblMsg M Mar"us, MX 3HA4€HHWE B IPUPOJE U
KU3HU yenoBeka. JKecmkxocmv 60061 u cnocobwl ee
yempanenusi.  Komnnexkchuvle  coeOuneHuss — antOMUHUA.
Antomocunuxamal.

Mertamnst  |IB-VIIB-rpynn (Menp, LUHK, XpoM,
Mmapranen). OcoOeHHocTH cTpoeHus aromoB. OOuue
¢usznueckue U xumuyeckue cBoiicTtBa. IlonmydyeHue u
npuMmeHeHne. OKcuAbl M THUAPOKCHIBI 3TUX METAIJIOB,
3aBUCUMOCTh HMX CBOICTB OT CTENEHU OKUCICHUS
aneMeHTa. Baxsenmme conu. OKHCIUTEIBHBIE CBOMCTBA
COJIEM XpoMa M MapraHiia B BBICIICH CTENEHH OKUCIICHUS.
Komnnekchuvle coeounenus xpoma.

OO6mras xapakrepuctuka snemMeHToB |V A-Tpymimbl.
CBolicTBa, MojgydyeHHE U TpUMeHeHue yris. CuHTe3-ra3
Kak OCHOBa COBpEMEHHOU MPOMBILIIIEHHOCTH.
AKTHUBHPOBAHHBIN yroJib KakK asIcopOeHT.
Hanocmpyxmyper. Muposvie Odocmuoicenus 6 obaacmu
CO30aHUsL HAHOMAmMepuanos. JIIeKMPOHHOEe CMpoeHUe
Monekynvl yeapnozo e2asa. Ilonyuenue u npumeHenue
yeapHozo 2aza. buonorudeckoe IecTBHE yrapHOro rasa.
KapOuner kanpuus, amoMuHus U okeneza. KapOonaTtel u
rupokapOoHatel. Kpyeosopom yenepooa 6 oicugol u
Hedicugoll npupooe. KauecTBeHHas peakius Ha KapOOHAT-
noH. Du3nyeckue W XUMHUYECKHE CBOICTBAa KpPEMHHUS.
Cunansl u cumunuasl. Okeun kpemuus (IV). Kpemuuessie
KUCIOTHl M UX coju. CHUIMKAaTHbIE MUHEpalbl — OCHOBA
36MHOM KOPBI.

OOmiast xapakTepuCTHKa 3JIEMEHTOB VA-TpyIIbI.
Hutpunel. KauecTBeHHass peakuuss Ha HOH aMMOHUS.
A30THasg KHCIOTa Kak oOKuciaurtenb. Hwutparsl, wux
¢u3nyeckne W XUMHUYECKHE CBOICTBA, NPUMEHEHHE.
CaoiicTBa, mosyyeHue u npuMeHerue docdopa. docouH.
®ocdopusie u nosnmpochopHbie KUCTOTHL. bronornyeckas
poib pocdartos.

OOmiast xapakTepUCTUKa 3JeMEeHTOB VIA-rpymnrsbl.
Oco0ble cBOMCTBAa KOHIIEHTPUPOBAHHON CEPHOI KUCIOTBHI.
KayecTBeHHble peakuuu Ha cynpdua-, cyaphuT-, U
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cynb(}ar-uoHHI.

OOmiast xapakrepuctuka 31eMeHToB VIIA-rpymnmsbl.
Ocobennoctu xumuu ¢GrTopa. [amoreHOoBOJAOPOIBI U UX
noJiydeHue. ['aoreHoBOJOPOHBIE KUCIOTHI M UX COJIH.
KauectBeHHbIe peaxkuu Ha TaJIOTCHUI-UOHBI.
Kucnopoacoaepxamue coenuHenust xjopa. llpumenenue
rajoreHOB U UX BaXKHEUIINX COCTUHEHUH.

brazopoounvie cazvi. [lpumenenue 6aa20pooHbIX
2a308.

3aKOHOMEPHOCTH B M3MEHECHUU CBOWCTB TPOCTBIX
BEIIECTB, BOJOPOIHBIX COCIMHCHHA, BBICIIMX OKCHUIOB H
TUIPOKCHUJIOB.

Nnentudukanus HEOPraHWYECKUX BEIICCTB U
HMOHOB.

Hayunble meTonpl nmo3HaHust B Xxumuu. Mctounuku
xumuueckor uHpopmauuu. [louck wuHbopManuu 1O
Ha3BaHUAM, UJIEHTU(UKATOpaM, CTPYKTYPHBIM (opMysiam.

XUMH4YeCKuit aHaaus, CHUHTE3, MOJIEIIMPOBAHUE
XUMHUUYCCKUX HpOHeCCOB nu SIBJ'IeHI/Iﬁ KaK METOIbI Haquoro
O3HAaHUI. Mamemamuueckoe MoOoenuposaHue

NPOCMPAHCIMEEHHO20 CMPOEHUSL MOJIEKYN OpP2AHUYEeCKUX
seujecms. CospemenHble DUIUKO-XUMUYECKUE MemOoObl
VCMAHOBNEHUS COCMABa U CMPYKmMypvl 8euecma.

Xumusi u  370poBbe. JlekapcTBa, GepMEHTHI,
BUTAaMUHBI, TOPMOHBI, MUHEpaibHbIe BOJBI. [IpoOiemsl,
CBSI3aHHBIE C MPUMEHEHHEM JIEKApPCTBEHHBIX MPENapaToB.
Bpenubie npuBbiuky U (HaKTOPHI, pa3pymiaroinue 310POBbE
(kypeHue,  ymoTpeOJeHHE  aJIKOTOJis,  HapKOMaHUs).
PammmonansHoe mmranue. IlumeBsle mo0aBxku. OCHOBBI
MMUIIEBON XUMUH.

Xumusi B wmeauiuHe. Pa3paboTka  nekapcTs.
XUMHUYECKUE CEHCOPBI.

XUMHSA B IIOBCEOIHEBHOM XU3HU. Moromue u
YUCTAIINE  CPEACTBA.  PemeiusieHTbl,  MHCEKTUILIMIBI.
CpencrtBa JnWMYHOW TUTMEHBI M KOcMeTukH. [lpaBuiia
0e30macHOi pabOThI C €AKUMHU, TOPIOYUMH U TOKCHYHBIMHU
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOW XHMMUHU.

XuMHSI U CEIIbCKOE XO35MCTBO. MUHEpaIbHbIE U
oprannueckue ynoopenus. CpeacTsa 3alIUThl paCTCHHIA.

Xumus B MPOMBIIIIEHHOCTH. Oomme
MIPEJICTaBJICHHS] O IMPOMBIIIICHHBIX CIIOCO0aX MOTyYEeHUS
XMMHYECKUX BeHlecTB (Ha TMpUMepe MPOU3BOJICTBA
aMMHaKa, CepHOU KHCIIOTHI). [IpomblinieHHast
oprannyeckas xumua. Cplppe Uil  OpPraHUYECKOU
npoMmeblieHHocTH.  [IpobremMa 0TX0MOB H  MOOOYHBIX
npoaykToB. HambGonee KpymHOTOHHa)XXHbIE MPOU3BOJICTBA
OpPraHMYeCKUX  coeauHeHuil. YepHas W  IBETHad
Metamnyprusi. CTEKJIO M CHIIMKaTHAs! TPOMBIIIEHHOCTb.

Xumusi U sHepretuka. llpupoanble HCTOYHUKH
yrieBoAopooB. [Ipupoanslii U monyTHbIN HeTAHOM rassl,
UX cocTaB u wucnoins3oBaHue. CocraB HepTH U ee
nepepabotka. Hedrenponykrel.  OkTaHOBOE  YHCIO
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OeH3uHa. Oxpana OKpYyXKaroIein cpezsl npu
HedTenepepaboOTKe W TPAHCIOPTUPOBKE HEPTEIPOTYKTOB.
ANbTepHATUBHBIC NCTOYHUKH YHEPTHUH.

Xumus B crpoutenscte. Llement. beron. Ilox6op
ONITHMAJIbHBIX CTPOUTEIIBHBIX MaTepUaioB B
MPaKTHYECKOM JICSITEIbHOCTH YeI0OBeKa.

XuMUST M IKOJOTHs. XHUMHUYECKOE 3arpsi3HEHUE
OKpyXaromied cpexpl M ero nociueactBus. OxpaHa
ruznpocdepsl, MOYBBI, aTMOchepsl, (Giuopsl U QayHbl OT
XUMHUYECKOT0 3arpsi3HECHHSL.

[IpomexxyTouyHas arrectauus

Hroro
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