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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

Vuawuiicsa 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
3aMEYaHUsSM B OTHOIIEHWH COOCTBEHHOTO CYXKJICHHS, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOT'O Pa3BUTHS;

®  BBIXOAWUTH 3a paMKH y4eOHOro TMpeaMeTa ©  OCYIIECTBISATH
IIeJICHAITPaBJICHHBIN TMOMCK BO3MOXHOCTEH ISl IIMPOKOTO TMEpPEeHOCa CPEICTB M
c1oco0O0B JeiCTBU;




®  BHICTpaWBaTh HHAMBUAYAIbHYIO  00pa30BaTEIbHYIO  TPACKTOPHIO,
YUYUTBIBAS OrPAaHUYEHHS CO CTOPOHBI JIDYTUX YYACTHUKOB M 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 0OOpa3oBaTEIbHOM OpraHu3alMh, TaKk W 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.

IIpeAMEeTHBIMH 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 COCTAaB, 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
[IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY CBOMCTBAMH BEIIECTBA U €TI0 COCTABOM M
CTPOCHHEM;

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

—  COCTaBJISITH MOJICKYJISIPHBIE M CTPYKTYPHBIE (hOPMYJIBl HEOPTAHUUECKHUX
¥ OpPTaHWYECKUX BEIMIECTB KaK HOCUTENEeH NH(POPMAIHK O CTPOCHHUH BEIIECTBA, €TO
CBOWCTBAX U MPHUHAJIEAKHOCTH K OIPECICHHOMY KJIaCCy COCIUHEHHU;

—  XapakTepu3oBaTh (PU3WYECKHE CBONCTBA OPTraHUYECKUX BEIIECTB U
YCTaHABIMBATh 3aBHCUMOCTh (PU3WYECKMX CBOWCTB BEMIECTB OT THUIA
KPHUCTAJUIMYECKOUN 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,  PaCKpBIBAIOIIUX
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;

—  ONIpeaeNsaTh XapaKTep Cpebl B pe3yibTaTe TUIPOJI3a HEOPraHHMIECKUX
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 KUZHEACATECIBHOCTH OPTaHU3MOB;

—  00OCHOBBIBATh MPAKTHYECKOE HKCIOJB30BAHHE HEOPraHUYECKHX U
OpraHUYECKHUX BEIIECTB U UX PEAKINI B IPOMBIIICHHOCTH U OBITY;

—  BBINOJHATh XMUMHUYECKHH DKCIIEPUMEHT II0 pAaclO3HABaHUIO U
MOJIYYCHHUIO HEOPraHWYECKUX M OPraHWYEeCKUX BEIIECTB, OTHOCAIIUXCA 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: HaX0XACHUE MOJICKYJIIPHON (POPMYJIbI OPraHHYECKOTO 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 HM30BITKEC (MMEET NMPUMECH); pacdeThl
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 BEIIECTBA) 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 110 H3YyYCHHIO CBOWCTB, CIIOCOOOB TIOJIyYECHHUS H
pacrno3HaBaHUs OPTaHUYECKUX BEIIECTB;



—  yYCTaHaBJIMBaTh B3aUMOCBSI3U MEXIYy (DakTamMu U TEOpuUeH, MPUUHMHOU U
CJIEJICTBUEM TPU aHAJIU3E€ MPOOJEMHBIX CUTyalluii 1 0OOCHOBAaHUU MPUHUMAEMBIX
PELIEHU Ha OCHOBE XUMHUYECKUX 3HAHUU;

—  MPENCTaBISITh MYTH PEIICHUS TJIOO0ATBHBIX MPOOJIEM, CTOSAIIMUX Mepes
YeJIOBEUYECTBOM, M TMEPCIECKTUBHBIX HAMNpPABICHUN Pa3BUTHS XUMHUYECKUX
TEXHOJIOTUH, B TOM YHUCJE TEXHOJOTHI COBPEMEHHBIX MATEpPUAJIOB C Pa3IUYHOMN
(YHKIMOHAIBHOCTHIO, BO300HOBIIIEMBIX WCTOYHHUKOB CBIPbsl, NEpPEpadOTKU U
YTHIM3ALUHU TPOMBIIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BuinyckHuK HA 6230BOM YPOBHE HAYUHMTCSH:

— packphiBaTh Ha MpPUMEpPax pOJb XUMHH B (POPMHPOBAHUU COBPEMEHHOU
HAy4YHOU KapTHUHBI MUPA U B MIPAKTUYECKOMN JIEITEIIBHOCTU YETIOBEKa;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXIY XUMHEH U JIPyrUMU
€CTEeCTBCHHBIMHU HAaYKaMH;

— pacKphIBaTh Ha MPUMEPAX MOJOXKEHUSI TEOPUU XUMHUECKOTO cTpoeHus A.M.
bytneposa;

— mnoHumaTh ¢uzudeckuit cmpica Ilepuonuueckoro 3akona J[.M. Mennaeneena
U Ha €ro OCHOBE OOBSICHSATH 3aBHCUMOCTH CBOMCTB XMMUUYECKHUX JJIEMEHTOB U
00pa3oBaHHBIX MU BEIIIECTB OT JIEKTPOHHOT'O CTPOSHHUS aTOMOB;

— OOBSACHATHL TPHUYMHBI MHOrOOOpa3Wsi BEIIECTB Ha OCHOBE OOIIUX
peCTaBICHUN 00 UX COCTABE U CTPOCHHHU;

— TMNPUMEHATH MpaBWIA CHUCTEMAaTHYECKOW MEKIyHApOJHOW HOMEHKIATYpPHI
KaK CpeJCTBAa pa3IMYeHUs W UACHTU(PUKAIMHU BEIIECTB IO HX COCTaBy U
CTPOEHHIO;

— COCTaBJSTh MOJIEKYJSIDHBIE U CTPYKTYpHBIE (OPMYJIbI OPTraHUYECKUX
BEIIECTB KaK HOCHUTeNIe MH(pOpMallud O CTPOCHUU BEIIECTBA, €r0 CBOMCTBAaX M
IPUHAIJIE)KHOCTH K ONIPEACIIEHHOMY KJIacCy COCIMHEHUM;

— XapakTepH30BaThb OPraHUYECKHE BEIIECTBA IO COCTaBy, CTPOCHUID U
CBOMCTBAaM, YCTaHAaBIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXAY JAaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA;

— MOPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKINM, PACKPBIBAIOIINX XapaKTEPHBIE
CBOMCTBA TUIUYHBIX MPEJICTABUTENEH KIIACCOB OPraHMYECKUX BEUIECTB C ILIEJIBIO
WX WICHTU(DHUKAIUY U OOBICHEHUS 001aCTH TPUMEHCHHUS;

— MOPOTHO3UPOBATH BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKUX pEakluil Ha
OCHOBE 3HAHHUW O THUIAX XUMHYECKOMW CBS3M B MOJIEKYyJIaX pPEAareHTOB U HX
PEaKIIMOHHON CIIOCOOHOCTH;

— HCHOJIb30BaTh 3HAHUSI O COCTaBe, CTPOCHUU M XUMHUYECKUX CBOWCTBAX
BEIIECTB JIsi 0€30MacHOT0 MPUMEHEHHUS B MPAKTHYECKOU JIeATeTbHOCTH,

— TMNOpPUBOJUTH  HPUMEPbl  MPAKTHUYECKOTO  MCIOJIb30BaHMSI  MPOAYKTOB
nepepadoTKku HeDTU W TPUPOJHOTO Ta3a, BHICOKOMOJEKYISIPHBIX COCIWHEHUN
(mONMMATUIIEHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJUTH OMBITHI O PACIIO3HABAHUIO OPTAaHUYECKUX BEUIECTB: INIUIIEPUHA,
YKCYCHOM KHCJIOTBI, HENpPEAENIbHBIX >KUPOB, TJIIOKO3bI, Kpaxmala, O€JIKOB — B
COCTaBe MHUILEBBIX MPOAYKTOB U KOCMETHUECKUX CPEICTB;

— BJaJETh NpaBWIaMU U MpUEMaMH Oe30MacHOW paboThl ¢ XUMUYECKUMU
BEIlIECTBAMU U JTA0OPATOPHBIM 000PYI0BaHUEM;



— yCTaHaBJIMBATh 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMA W CMEIICHUS
XAMHYECKOTO PABHOBECHUS OT pa3IUYHBIX (PAKTOPOB C IEIBIO OMpPEaeIeHUs
ONTUMAJIBHBIX YCIOBUH MPOTEKAHUSI XUMHYECKHUX MTPOIIECCOB;

— TMPUBOAMTH MPUMEPHI THIPOIU3A COJICH B TIOBCETHEBHON KU3HH UETIOBEKA;

— TPUBOAHWTH TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUH B
MIPUPOJIEC, MPOU3BOCTBEHHBIX MPOIIECCaX U KU3HEICITCILHOCTH OPTaHU3MOB;

— TPUBOAWTH TPHUMEPHl XUMHUYECKUX PEAKIUN, PaCKpPBHIBAIONIUX OOIIHe
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJLIOB;

— TMPOBOJIUTH  pacueThl HA  HAXOXKJACHHE  MOJICKYJSApHOH  (opmyIbl
yIIEBOAOPOJIA MO MPOIYKTAaM CTOPAaHUS M MO €r0 OTHOCHTEJIBHON IJIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €I0 COCTAB;

— BIAQJETh TpaBWIAMH OE30IaCHOTO OOpaleHUS C CIKHUMH, TOPIOYHMH U
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUWU;

— OCYIIECTBIATH TIOMCK XMMHYECKOW WHGOpPMAIMM 10  Ha3BaHUSM,
UIACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KPWUTHUYECKH OIICHHWBATh M MHTECPIPETUPOBATh XMMHUYCCKYI WH(GOpPMAIIHIO,
COJIepKAIyIoCcs B COOOIICHHSX CPEJACTB MaccoBOM HWH(pOpMaIMH, pecypcax
HNuTepHeTa, HAYYHO-TIONMYJISIPHBIX CTaThSIX C TOYKU 3PCHHUS €CTCCTBCHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISIX BBISBICHUS OIIMOOYHBIX CYXKICHUH W (OPMHUPOBAHHS
COOCTBEHHOM MO3UIIUH;

— MPEACTABNIATh IYTH PEIICHUS TJIOOAIBHBIX MPOoOJeM, CTOSAIIUX Iepe
YEJIOBEYCCTBOM: JKOJIOTHUECKHX, SHEPIeTHUYCCKUX, CHIPHEBBIX, U POJIb XHUMHH B
PEIICHUH 3TUX TIPOOJIEM.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

—  WIIIOCMPUPO8AmMsd HA NPUMEPAX CMAHOBIEHUE U IBONIOYUIO OPSAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCIOPUYECKUX dMAanax ee pa3eumus,

—  UCNONB3068aMb MemOObl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOEKMO8 U
VUEOHO-UCCIe008aAMENbCKUX 3a0ay NO U3YHUEHUIO CBOUCMS, CHOCOD08 NOJYYeHUs U
PACNO3HABAHUS OP2AHUYECKUX 8eUleCmB,

—  00vACHAMbL Npupody U Cnocobvl 00pPA30BAHUS  XUMUYECKOU  CBA3U:
KOBANEHMHOU (NONAPHOU, HENOAAPHOLL), UOHHOU, MEMALIUYECKOU, 6000POOHOU — C
yevio onpeoeieHUs XUMU4eckol aKkmueHoCmu 8eujecms;

—  YCMAHABIUBAMb 2€HEMUYECKYI0 C853b MedHCOy KIACCaMU OpeaHUYecKux
gewecms 01l 0DOCHOBAHUA — NPUHYUNUATLHOU — 8O3MONCHOCMU — NOJYYeHUs]
Op2aHUYECKUX cOeOUHeHUl 3a0aHH020 COCMABA U CMPOEHUSL,

—  YCMaMasIueamsv 63auMOoC8A3U Mencoy pakmamu u meopueu, NPUYUHoOU u
creocmeuem npu ananuze npooONeMHbIX cumyayuti U 0O00CHOBAHUU NPUHUMAEMbBIX
peuienull Ha OCHO8e XUMUYECKUX SHAHUU.



ConepxarenbHbIi pa3jes1 y4eOHOr 0 npeamera

B cucreme ecTecTBEHHO-HAy4YHOrO OO0Opa3oBaHUS XUMHUS Kak Y4eOHBIN
IpeaIMeT 3aHUMaeT BaKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOABI, (HOPMHUPOBAHHUH
HAy4YHOM KapTUHBI MHpA, XUMHUYECKOHM TPAMOTHOCTH, HEOOXOIMMOM st
MOBCEITHEBHOM JKM3HHM, HABBIKOB 3J0POBOTO M 0O€30MacHOro IJjis 4YeloBeKa M
OKpY’KaroIel ero cpeasl o0pas3a KM3HHU, a TaKKe B BOCIMUTAHWUU SKOJIOTHUECKON
KyJIbTYpbl, GOopMHUpOBaHUH COOCTBEHHOW MO3UIMH MO OTHOIICHUIO K XMMHYECKOM
uHpOpMaIUH, TTOTYIaeMOl U3 Pa3HBIX HCTOYHUKOB.

YcnemHocTh W3Y4eHHs YUeOHOro TpeIMeTa CBsi3aHa C  OBJIAJICHUEM
OCHOBHBIMHU TIOHSATUSMHU XUMHUHU, HAy4YHBIMU (DaKTamMHu, 3aKOHAMH, TEOPHUSIMH,
NpUMEHEHUEM TOTYYCHHBIX 3HAHUN TP PEIICHUN MTPAKTHYECKUX 3a1a4.

B coorBerctBun ¢ ®I'OC COO xumMusi MOXKET U3y4yaTbCsi Ha 0a30BOM U
yriay0JIeHHOM YPOBHSIX.

N3ydyenne xumMuu Ha 0a30BOM YPOBHE OPHEHTHPOBAHO Ha OOECIICUCHHE
o011eo0pazoBaTeIbHON U OOIIEKYIbTYPHON MOATOTOBKHU BBIITYCKHUKOB.

Conmepxanne 0a30BOT0 Kypca IMO3BOJIIET PACKPBITh BEAyIIUE HUACH |
OTJICNIbHBIC TIOJIOKEHUS, Ba)KHBIE B I[IO3HABATEIIBHOM W MHPOBO33PEHUYECKOM
OTHOIICHWUH: 3aBHCHUMOCTh CBOWCTB BEHIECTB OT COCTaBa U CTPOCHHS,
00yCTIOBIIEHHOCTh MPUMEHEHHS BEIIECTB MX CBOMCTBAMH;, MaTePHAIbHOE €TMHCTBO
HEOPraHMYECKUX U OPraHMYeCKHX BEUIECTB; BO3pacTarolias poJib XUMHH B
CO37IaHMM HOBBIX JIEKAPCTB W MaTEpHalOB, B OJKOHOMHUHU CBIpbs, OXpaHe
OKpYXaIoIeh Cpeibl.

N3yyenue xumMuu Ha yriyOoJIEHHOM YpPOBHE IPENINOoaraeT nojHoe OCBOSHUE
0a30BOro Kypca M BKJIIOYAeT pACHIMPEHUE MPEJAMETHBIX pe3yJIbTaTOB M
colepKaHHs,  OPUEHTHPOBAHHOE  HA  MOJATOTOBKY K  TOCIEIYIOIIEMY
npodeccroHaIbHOMY 00pa30BaHUIO; Pa3BUTHE WHIWBHIYAJbHBIX CIOCOOHOCTEH
oOydJaromuxcs myTeM Oosiee TIyOOKOTro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOCHHS OCHOB HAyK, CUCTEMAaTHYECKUX 3HAHWM; YMEHUE MPUMEHSThH
MOJIYYCHHBIE 3HAHUS JJIA PEIICHHs MPAKTUYECKUX U y4eOHO-MCCIEIOBATEIBCKUX
3a/lady B MU3MEHEHHOW, HECTAHJAPTHOW CUTYyallH,; YMEHHE CHCTEeMAaTU3UPOBATH H
00001maTe moJydeHHbIE 3HaHUA. M3ydeHue mpeamera Ha yriayOJIeHHOM YpOBHE
nmo3BoJsieT  chOpMHpPOBAaTH Yy  OOyYalolmUMXcs  yMEHHE  aHAJIU3UPOBATh,
IPOrHO3UPOBATh U OLIGHWBAaTh C TIO3MIMU HKOJIOTHYECKOM Oe30macHOCTH
MOCJEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN AEATEILHOCTU YEJIOBEKA, CBI3AHHOMN
C MOJTy4YeHHEM, TPUMEHEHUEM U MepepadOTKON BEIIECTB.

N3yuenue mpenmera «XuMusS» B 4acTH (OPMHUPOBAHHS Y OOYUAFOIIMXCS
HAyYHOTO MUPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METO/IOB MO3HAHUS, a TAKXKe
MPAKTUYECKOTO TPUMEHECHHS HAYYHBIX 3HAHUW OCHOBAHO HAa MEXKIPEIMETHBIX
CBA3IX C TpeaMeTamMu  oOjacTeld  €CTECTBEHHBIX, MAaTeMaTH4YeCKHX H
T'YMaHUTapHBIX HayK.

[Tpumepnass mporpamMma y4eOHOTO TpeaMeTa «XWUMHUS» COCTABJICHA Ha
OCHOBE MOJAYJIBHOTO MPUHIUIA TOCTPOCHUS y4eOHOTO MaTepuana, He OmpeaesieT
KOJIMYECTBO YacOB HAa HM3y4yeHHE Y4YeOHOTro mpeaMera M KiIacCchl, B KOTOPBIX
MpeIMET MOXKET Hu3ydaThCsa. KypcMBOM B TPHMEPHBIX yYEOHBIX MpOrpaMmax



BBIJICJIEHBl JJIEMEHTBI COAEP/KAHMS, OTHOCSIIMECS K pe3yJbTaTaM, KOTOPBIM
oOy4arommecs «Ioxy4aT BO3MOXKHOCTb HAYUUThCSI.

[IpumepHas mporpaMma y4nUTBIBAET BO3MOKHOCTH ITOJIyYEHHNs 3HAHUN B TOM
yuciae 4epe3 IMPAKTUYECKYIO JEATEIbHOCTh. B mporpamMme  comep:KuTCs
NpPUMEPHBIA TIepeueHb MpakTuyeckux pabor. Ilpum cocraBnenun pabdoyeit
MpOrpaMMbl YYUTENb BIIpaBe BBIOpaThb W3 NEpeuHs padOThl, KOTOPHIE CUUTAET
HauOosee  1enecooOpa3HbIMH, C  y4€TOM  HEOOXOJIUMOCTH  JIOCTHIKEHHS
MIPEAMETHBIX PE3YyJIbTATOB.

ba3oBblil ypoBeHb

OCHOBBI OPraHUYeCKOM XUMHH

[TossBneHHe W pa3BUTHE OpPraHUYECKOM XUMUM Kak Hayku. [Ipenmer
OpPraHM4YecKO XWMMHHU. MeCTO M 3HAYEHHE OPraHWYEeCKONW XHMHUU B CHUCTEME
€CTECTBEHHBIX HAaYK.

XUMHUYECKOE CTPOCHUE KaK TOPSAOK COEJUHEHUS aTOMOB B MOJIEKYJIE
COIJIACHO UX BaJEHTHOCTU. (OCHOBHBIC TMOJIOKEHHUS TEOPUU XHUMHYECKOTO
CTPOCHHSI OpraHudeckux coenuHeHul A.M. bytnepoBa. YriepoaHbI CKeneT
OpraHu4ecKor MoJieKysbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTH CBOWCTB
BEILIECTB OT XMMHUYECKOTO CTpOEHUsI Mojeky. M3omepus u uzomepsl. [lonstue o
dbyHkuMoHanbHOM  Tpymme.  [lpuHIunbel  KiIacCuUKAIMKM ~ OPraHUYECKUX
coenuHeHui. CucremMaTuyeckass MEXKIyHapoJHas HOMEHKJIATypa W MPHUHIUIEI
o0pa30oBaHus Ha3BaHUW OPraHUYECKUX COCTUHEHUH.

Ankansl. Cmpoenue monexynvl memana. ['OMOJOTHUECKUN PSAJ aJKAHOB.
I'omonorn. Homenkiarypa. M3omepust yriiepogHoro ckenera. 3aKOHOMEPHOCTH
U3MEHEHMs (PU3MYECKUX CBOMCTB. XMMUYECKHUE CBOWCTBA (Ha MpUMEpE METaHa U
ATaHa): PEaKIUM 3aMelleHus (TaJloreHuPOBaHUE), NETUIPUPOBAHUS KaK CIIOCOOBI
MOJYYEHHSI BAXKHEUIINX COCAWHEHUM B OPraHMYECKOM CHHTE3€. | opeHue MeTtaHa
KaKk OJMH M3 OCHOBHBIX HCTOYHHUKOB TeIJIa B IPOMBIIUICHHOCTH H OBITY.
HaxosneHue B mpupojie U NpUMEHEHUE aJKAHOB. [loHamue o YyukioaiKkanax.

Ankensl. Cmpoenue monekynrvl smunena. ['OMOTOTHUECKUN psii AJIKEHOB.
Homenkitatypa. M3omepust yriaepogHOro CKeyeTa U MOJIOKEHUSI KPATHOW CBSI3HU B
MoJeKyne. XUMHYECKHME CBOWcTBa (HAa MpuUMepe ATWIEHA): pPEeaklHuu
MIPUCOETUHEHNUS (ramoreHnupoBaHUE, 2uopuposanue, ruApaTanms,
2UOpo2ano2eHUpoB8anue) Kak crocod moxydeHus: (pyHKIMOHATBHBIX MPOU3BOIHBIX
YIJIEBOAOPOAOB, ropeHus. llonnmeprsanns 3TUIEHA KaK OCHOBHOE HAIIPABJICHUE
€ro Ucroiap30Banus. [[0IMATHIIEH KaK KPYNHOTOHHAXKHBIM MTPOAYKT XUMHUYECKOTO
pou3BOACTBa. [[puMeHenne 3TuneHa.

Ankanuensl u kaydyku. [loHsTue o0 ankagmeHax Kak YTriIeBOAOPOJAX C
JIBYMsI JBOWMHBIMH CBa3aMmu. llomumepusanus nuBuHmiIa (OyTtamuena-1,3) kak
croco0 MOJyYeHHs] CMHTETUYECKOTO Kayuyka. HaTypaiabHbli U CHHTETHYECKHUI
Kayuyku. Bynkanu3zamnus kayuyka. Pe3una. [IpumeHeHune kaydyka U pe3uHBbI.

Anxunsl. Cmpoernue monekynvt ayemuaera. I'OMOIOrM4eCKUN psii aJTKHHOB.
Homenkiarypa. M3omepust yraepogHOro CKejneTa U MOJIOKEHUSI KPATHOW CBSI3U B
Mojekyie. XHUMHYECKHE CBOMCTBA (HAa mMOpUMEpe aleTUJICHA): peaklnu
MIPUCOETUHEHNUS (ramoreHupoBaHUE, euopuposanue, rujpaTanus,



2uo0po2ano2eHuposanue) Kak crnocod NmojgydeHus MOJMMEPOB U JAPYTUX MOJIE3HBIX
MpOAYKTOB. ['OopeHne aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYpPHOTO IIAMEHU
JUTSL CBApKH M pe3Ku MeTaioB. [IpuMeHeHue aneTuieHa.

Apenbl. beH301 Kak MpeACTaBUTENIb APOMATHYECKHX YTIJIEBOJAOPOJIOB.
Cmpoenue monekynol Oenzona. XUMHYECKHE CBOMCTBAa: peakUU 3aMELEHUs
(rajoreHupoBaHME) KaK CHOCOO TMOJMYYEHUS XUMHUYECKUX CPEICTB 3allUThI
pacTeHuil, MpucoeIuHeHus (TUIPUPOBAHKUE) KAK JI0Ka3aTeIbCTBO HEMPEIETBLHOrO
xapaktepa 0enzona. Peakuus ropenus. [Ipumenenue 6ensoina.

Cnuptel. Knaccudukanus, HOMEHKIIaTypa, ©30MepHsi CnupToB. MetaHon u
ATAHOJI KaK MPEJCTaBUTENU TMpPEACIbHBIX OJIHOATOMHBIX CHUPTOB. XUMHUUYECKHUE
CBOIICTBa (Ha MpUMeEpe METaHOJa W 3TaHOJIa): B3aUMOJCHCTBUE C HATpUEM Kak
cnoco0 YCTaHOBJICHHUS HaJTUYUS TUAPOKCOTPYIIIBI, peakius C
raJIOreHOBOJIOPO/IAMH KaK CIOCO0 MOJy4eHHUs pacTBOpUTENEH, JeruapaTanus Kak
crnoco0 Tmody4yeHus OTuieHa. Peakius TropeHus: CHUPThI KaK TOIUIMBO.
[Ipumenenue MeraHosa W 3TaHoja. DU3MONOrMYECKOe [EWCTBHE METaHOla H
ATaHOJIa Ha OPraHU3M 4YeJIOBeKa. DTUJICHTJIMKOJIb U TIMIIEPUH KaK MpeCTaBUTEIH
IpeaeIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakiusi Ha MHOTOATOMHBIE
COUPTBI W €€ TMPUMEHEHHE JJisi pacro3HaBaHUS TIUIEPUHA B COCTaBe
KOCMETHYECKUX cpelacTB. lIpakTuyeckoe NpPUMEHEHHE JSTWICHIJIUKOIS H
TJIALIEPUHA.

®enon. CtpoeHue MoOJICKYNIbl (eHona. BzaumHnoe e6nuanue amomos 8
Monekyne enona. Xumuueckue Cc8oUCMBA: G3auMooOelicmeue ¢ Hampuem,
auopoxcuoom nampus, opomom. llpumenenue enona.

Anpneruasl. Metananb (dhopManbierua) W dTaHalb (aleTanbaeruy) Kak
OpEACTAaBUTENN  TpPENETbHbIX  albJeruioB. KauecTBeHHBbIE  peakuuu Ha
KapOOHUJIIBHYIO TPyNMy (peakius «CepeOpsHOro 3epKajia», B3aUMOJCUCTBUE C
ruapokcuaom menu (II) m ux npumeHeHue s OOHApPYKEHHUS MPEACIbHBIX
albJAETUIOB B MPOMBINUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH ajbIEruaOB.
[Tpumenenue dhopmanpaeruia u aleTaibIerua.

KapGoHoBbie KHCIOTHI. YKCYCHasi KUCJIOTA KaK MPECTaBUTENh MPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA (Ha mpuMepe
YKCYCHOUW KUCJOTBI): PEAKIIUU C METAJIJIAMH, OCHOBHBIMH OKCHUJAMH, OCHOBAaHUSIMU
U COJSIMH KaK NOATBEPKACHUE CXOJICTBA C HEOPraHWYECKUMHU KHUCIOTAMMU.
Peakius sTepudukanuu Kak crmocod MmoaydeHus CIOXHBIX d¢GupoB. [IpumeHeHune
YKCYCHOM KUCHOTHI. [IpefcTaBieHne o BEICITUX KapOOHOBBIX KUCIOTAX.

Cnoxupie d¢upsl  u  xkupbl. CroxHbIE dQUPBI KAK  TPOTYKTHI
B3aUMOJICUCTBUSI KapOOHOBBIX KHUCIOT CcO cnupTamu. I[IpuMeHeHHe CIOKHBIX
7(GUpPOB B MUIIEBON M MapPIOMEPHON MPOMBINUIICHHOCTH. JKUPBI KaK CIIOXHBIC
7(GUpHI TIUIEPUHA W BBICIIUX KapOOHOBBIX KHUCIOT. PacTUTENbHBIC M KUBOTHBIC
XKUpPBL, UX cocTaB. Pacno3HaBaHUWE pACTUTEIbHBIX J>XUPOB HAa OCHOBAaHUM HUX
HemnpeaeapHoro xapakrepa. [I[pumenenue xupoB. ['Maponu3 uiam OMbUICHUE KUPOB
KaK Ccrnoco0 MPOMBIILICHHOTO MOJIYyYEeHHS! COJIEM BBICIIMX KAapOOHOBBIX KHCIIOT.
MpbL14 Kak coJid BBICIIUX KapOOHOBBIX KUCIOT. Motolue cBOKWCTBa MbLIA.

VYrnesoasl. Knaccudukamust yriaeBogoB. HaxoxiaeHue yrieBogoB B
npupoae. [moko3a kak anpaermpgocnupt. bpoxkenue riroko3bl.  Caxaposa.



T'uoponuz caxaposvl. Kpaxman M 1e/UI0j103a Kak OHMOJOTHYECKUE MOJUMEPHIL.
XUMUYECKHE CBOMCTBA Kpaxmajaa ¢ IeJUTI0NIO3bl (TUIPOJIN3, KaueCTBEHHas
peakiusi ¢ MoJ0M Ha KpaxMall U €e MpUMEHEHHUE NJi1 OOHapyXKeHUs Kpaxmala B
npoayktax nutanus). [Ipumenenune u OGuosiorudeckas poiib yrieBojoB. [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOrO BOJIOKHA.

Nnentudukanus opraHU4eCKuX COeIUHEHUN. [ enemuueckas césa3b medxncoy
KIaccamu — OpeaHuyeckux coeOuHenuu. TuUIbl XUMUYECKUX pEaKUUd B
OPraHUYECKOU XUMHUMU.

AMHUHOKHUCTOTHI U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKUCIOTHI Kak
amdorepHbie opraHudyeckue coeauHenus. llentuaHas cBsS3b. buomorudeckoe
3HAYCHUE O-aMUHOKUCIOT. OOjacTd NPUMEHEHHUST aMUHOKUCIOT. benku kak
npupoHbie Ouononumepbl. CocTaB U cTpoeHUE 0eaKkoB. XUMUYECKHE CBONCTBA
OenkoB: ruAponus, JeHarypauus. OOHapykeHue O€JIKOB TMpU  MOMOIIH
KaueCTBEHHBIX (I[BETHHIX) peakiuii. [IpeBparmienus OENIKOB MUIIM B OpraHU3ME.
buonorndeckue QyHkimu 6€IKOB.

TeopeTnyeckre OCHOBbI XUMHUU

Ctpoenue BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUSI aTOMa. DJIEKTPOHHAS
koH(urypanus aroma. OcHo6HOe U  B8030Y)COEHHbIEe COCMOAHUS AMOMOS.
Knaccuukaiuss XUMHUECKUX 3JIEMEHTOB (s-, P-, O-anmemenTsl). OcoOeHHOCTH
CTpPOEHUSI DHEPreTUYecKuX ypoBHeW aroMoB d-ameMeHToB. Ilepmonnueckas
cucteMa xumuueckux osieMeHToB J[.M. MenneneeBa. @PU3NUECKUH CMBICI
[Tepuoguueckoro 3akona JI.MI. MenneneeBa. I[IpuuuHBI W 3aKOHOMEPHOCTH
U3MEHEHNS CBOWCTB 3JIEMEHTOB M HX COCJAMHEHUM MO MEepuojaM M TpyIIam.
DONEeKTpOHHAsT TPHUPOAA XUMHUYECKOW CBS3U. OIJIEKTPOOTPULIATENBHOCTh. Buabl
XUMUYECKOW CBSI3M (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas, BOJOpPOJHAs) U
MEXaHM3Mbl ee oOpa3zoBanus. Kpucmannuueckue u amopguoie eewyecmea. Tunvi
KpUCMANIUYECKUX peuemoK (amomMHas, MONeKYIAPHAs, UOHHAS, MEeMALIU4ecKas).
3asucumocmsv  Qusuyeckux CceoUCmM8 eewjecmea Om mund KpUCMALIUYeCKOl
peuwemxu. IIpuaHBI MHOTO0Opa3usi BEIIECTB.

Xumuueckue peakiuu. ['omoreHHble U reteporeHHble peakuuu. CKopocTh
peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHUPOIBI PEArUPYIOMINX
BEILIECTB, KOHIICHTPALIMM pEarupyrolux BeELIECTB, TEMIIEpaTyphl, IUIOMAAN
PEaKIMOHHON TMOBEPXHOCTH, HalWyusl Karainu3zaTopa. Poiib KaTanu3aTopoB B
MPUPOJE W MPOMBIIIICHHOM MPOu3BOACTBE. OOpaTUMOCTh peakiuii. XMMUIECKOe
paBHOBECME UM €ro CMEUIeHWe TMOJ JEWCTBUEM pa3M4yHbIX (PAKTOpPOB
(KOHUEHTpalKs PeareHTOB WM MPOAYKTOB PEAKIMHU, TaBICHUE, TEMIIEpaTypa) AJIs
CO3JJaHUSI ONTUMAJbHBIX YCIOBHM NPOTEKaHHs] XUMHUYECKHUX IPOIIECCOB.
Jlucnepcuvie cucmemvl. I[lowamue o xoanoudax (3oau, eenu). Hcemuuhnolie
pacmeopwl. Peakuiu B pacTBOpax 3JIEKTPOJUTOB. pH pacTBopa kak mokazarelb
KHCJIOTHOCTH cpebl. ['maponu3 coieil. 3HaueHWEe TUAPOJIM3a B OMOJIOTHMYECKUX
0OMeHHBIX Tporeccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B MPUPOJIE,
MIPOU3BOACTBEHHBIX rpoueccax 151 KUA3HEIESITEIbHOCTH OpPraHu3MOB.
OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA IPOCTBIX BEIIECTB — METAJUIOB
[JIABHBIX W TOOOYHBIX MNOATPYHN (MEIb, >KENe30) M HEMETAIOB: BOJOPOA,



KHCJIOpOJa, TajJoreHoB, Cepbl, a3oTa, (ocdopa, yriepona, kpemuus. Kopposus
METaJUIOB: BHJBl KOPPO3WH, CIOCOOBI 3alIUThl METAIOB OT KOPPO3HH.
Onekmpoauz  pacmeopos u  pacniagos. llpumenenue  snekmponuza 8
NPOMBILUIEHHOCIU.

XUMHUS U )KU3Hb

Hayuynpie wmeronpl mno3HaHuss B XUMHUM. VICTOYHHKM XUMHYECKOU
unpopmaruu. Ilouck wuHpoOpmManuu 1O Ha3BaHUAM, UACHTHU(PUKATOpaM,
CTPYKTYpHbIM (popmynaM. MojenupoBaHue XUMUYECKUX MPOIIECCOB U SIBICHUH,
XUMUYECKU AHAIU3 U CUHME3 KaK METO/Ibl HAyYHOT'O0 TTO3HAHUA.

Xumusi u 3700poBbe. JlekapcTBa, (epMeHThI, BUTAMHHBI, TOPMOHBI,
MUHEpanbHble BOAbL. [IpoOsiemMbl, CBSi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX
npenapaToB. BpenHbie mpuBBIUKY U (HAKTOPHI, pa3pyliaroiine 310pOBbe (KypeHue,
ynotpeOJjeHrue ajaKkorojisi, HapkoManwus). PanuonansHoe mnutanue. [luwesvie
0obasxu. OCcHOBbL NUWEBOL XUMULL.

XuMHSL B TIOBCEHEBHOM JKM3HU. MOWOIIHE W YUCTAIIME CPEICTBA.
Cpeocmea 60pvObI ¢ OLIMOBLIMU HACEKOMBIMU: peneiieHmyl, UHCeKMUYUObL.
CpencrtBa JHMYHOW TUTHEHBI W KocMmeTuku. [lpaBuia Oe3omacHOil paboOTHI C
€KUMH, TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XMMUMU.

XUMHS U CETbCKOE X035UCTBO. MUHEpaIbHBIE U OPTaHUYECKHE YA00pEHUS.
CpencTtBa 3alIUThl pACTECHUM.

Xumus u sHepreTuka. [IpupoaHbie HCTOYHHUKHU yTiIeBOIOPOI0B. [IprpoaHbIit
U TOMYTHBIA HE(TSHON Ta3bl, UX COCTaB M ucnonb3oBanue. CoctaB HeDTH U €€
nepepaborka. Hedrenponyktel.  OkTaHoBoe  uymcio  OenszuHa. Oxpana
OKpyXaromei  cpeapl  npu  HedrTenepepabOTKE U TPaHCIOPTHPOBKE
He(PTEPOIYKTOB. ATbTEpPHATUBHBIC HCTOYHUKHU YHEPTUU.

Xumusi B cTpoutenbeTBe. llement. beron. Ilogbop onTuMambHBIX
CTPOUTEIIbHBIX MAaTEPUAJIOB B MPAKTUYECKOU IESITENHHOCTH YEJIOBEKA.

XUMHS U SKOJOTUA. XUMHYECKOE 3arpSI3HEHUE OKPYKAKOIIEH CpEeAbl U €ro
nocienctBuss. Oxpana ruapocdepbl, MmouBbl, atMocdepsl, (uopsl U (ayHbl OT
XUMHYECKOTO 3arpsI3HEHUS.

THnbI pacyeTHbIX 32124

Haxoxnenue momnekymnsipHol (OpMYJIbl OPTraHUYECKOTO BEIIECTBA IO €ro
IUIOTHOCTH M MAacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, WU IO
MPOJYKTaM CrOpaHUs.

Pacuetsl MaccoBOM 1011 (MAacChl) XUMUYECKOTO COEUHEHHUS B CMECH.

PacueTsr maccel (00beMa, KOMHUECTBA BEMIECTBA) MPOAYKTOB PEAKIIUU, €CITU
OJTHO M3 BEIECTB JaHO B M30BITKE (MMEET MPUMECH ).

PacyeTsl MaccoBoit uiu OOBEMHOW MOJM BBIXOJAa MPOJAYKTa PEAKIUH OT
TEOPETUYECKH BO3MOMKHOTO.

Pacuets! TeroBoro s dexra peakuu.

Pacuetbl 00beMHBIX OTHOIIEHUH Ta30B MPU XUMUUYECKUX PEAKIIUSX.



Pacuetsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEAKLUU, €CIU
OIHO W3 BELIECTB JaHO B BHUJIE PACTBOpa C ONPEACICHHOM MaCcCOBOM JI0JIEU
PaCTBOPEHHOI'O BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BLIOOP yUHTEJIA):

KauecTBeHHOE ompenesieHue yriaepoaa, BOJOPOAa U XJIOpa B OPraHMYECKUX
BEILIECTBAX.

KonctpyupoBanue mapoCTEpKHEBBIX MOJEIEH MOJEKYJI OpPraHUYECKUX
BEILIECTB.

Pacno3naBanue miactMacc 1 BOJIOKOH.

[Tony4yeHre UCKYCCTBEHHOTO IIEJIKA.

Pemienne SKCrepUMEHTANbHBIX 3a7ad Ha TMOJYyYEHUE OPraHuYECKUX
BEILECTB.

Pemienne sKcCriepUMEHTANbHBIX 3a7ad Ha PAaclO3HABAHUE OPraHUYECKUX
BEILECTB.

Nnentudukarums HeOpraHMIECKUX COETUHCHHM.

[Tonyyenue, cobupanue u pacro3HaBaHHUE ra3oB.

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

Pemienue skcnepruMeHTABHBIX 3a/1a4 1o Teme «Hemeramby.

Pemienne skcnepuMeHTaIbHBIX 3a/1a4 10 TeMe «l eHeTnyeckas CBSI3b MEXKITY
KJIaCCAMHU HEOPTaHUYECKUX COCTUHEHUIN».

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

[TonyueHue 3THIIEHA U U3YUYEHUE €0 CBOMCTB.

[TonyuyeHne yKCyCHOM KUCIOTHI U U3yUEHUE €€ CBOWCTB.

I'maponus xxupos.

N3roroBneHue Mpljia pydHoOr pabOTHI.

XUMUS KOCMETHYECKUX CPEACTB.

UcciaenoBanme cBOICTB OEIIKOB.

OCHOBBI TUIIEBOW XUMHH.

HccnenoBanne muieBbIx 100aBOK.

CBoiicTBa OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

XHUMUYECKHE CBOMCTBA aJIbJICTUJIOB.

CuHre3 crnoxHoro s¢upa.

I'maponus yriieBoaos.

Ycrpanenrue BpeMEHHOM KECTKOCTH BOJIBL.

KauecTBeHHBIE peakIny HA HEOPraHUYECKHUE BEIIECTBA U UOHBI.

HccnenoBanne BIUSHUSA PA3INYHBIX (DAKTOPOB HA CKOPOCTH XUMUYECKOUH
pEaKUnH.

Onpenenenue KOHUEHTPALMU PacTBOpa aCKOPOMHOBOW KHUCIOTHI METOJ0M
TUTPOBAHUS.



TemaTu4eckoe NIIAHUPOBAHUE

10 kaacc (1 yac B Heen10, Bcero 36 4acoB B roj)

Ne i/

HaumeHnoBanue paszaena

KomnmuectBo yacos

1

[losiBneHHMe M pa3sBUTHE OPraHUYECKOM XMMHH Kak
Hayku. [Ipenmer oprannyeckoi xumun. MecTo u 3HaueHUE
OPraHNYEeCKON XMMHUH B CUCTEME ECTECTBEHHBIX HAYK.
XHMMHYECKOE CTPOEHUE KaK MOPAJIOK COCAUHEHHUS aTOMOB B
MOJIEKYJIE  COTJIJaCHO HMX  BaJeHTHOCTH. (OCHOBHBIE
IIOJIOKEHHUS TEOPUU XUMHUYECKOTO CTPOCHHS OPraHNYECKUX
coequHennit  A.M.bytiepoBa.  YriepoaHbId  CKEJeT
OPraHM4eCcKO MOJIEKYJbl. KpaTHOCTh XMMHUUYECKON CBSI3H.
3aBUCUMOCTb CBOMCTB BEIECTB OT XUMUYECKOTO CTPOCHUS
Monekysn.  M3omepus wu  wusomepsl.  [lomatme o
¢yHKMOHanbHOW rpymnme. [lpuHmmnel knaccupukanum
OpPraHNYEeCKHUX COCIMHEHU . CucremaTtnueckas
MeXAyHapoaHasi HOMEHKIIAaTypa U MPUHIUIIBI 00pa30BaHUs
HAa3BaHWW OPraHUYECKHUX COECIMHEHHM.

3

AJKaHBbI. Cmpoenue MONEK) bl Memana.
I'omonornueckmit pan AJIKaHOB. I'omonormu.
Homenkmarypa.  M3oMepust  yriiepogHOro  CKelsera.
3aKOHOMEPHOCTH  U3MEHEHUs  (PU3MUEeCKUX  CBOMCTB.
XWMHUYECKHE CBOWCTBA (Ha TpHMEpe METaHa W dTaHa):
peakiuu 3aMeleHus (TAIOTeHUPOBAHKE), JCTUIPUPOBAHMS
KaK CIOCOOBI TIOJIYYCHHs] BaXHEUIIWX COCIUHEHUU B
OpraHMYecKoM cHHTe3e. ['opeHne MeTaHa Kak OJMH U3
OCHOBHBIX UCTOYHUKOB TeIlJIa B IPOMBILIUIEHHOCTH U OBITY.
Haxoxnaenue B mpupose W NpPUMEHEHHE aJKaHOB.
Tonamue o yuxnoankauax.

AJIKEHBI. Cmpoenue  monekynvl 9MuUIeHa.
I'omonoruueckuit pan ankenoB. Homenknarypa. M3omepust
YIJIEpOJAHOIO CKelleTa W TIOJOXEHUS KpaTHOW CBSI3U B
MoJieKysne. XMMHUYECKUEe CBOMCTBA (Ha MpUMepe ATHUIICHA):
peakuuu MIPUCOEANHEHUS (rajoreHupoBaHueE,
2uopuposanue, TUAPATALUS, 2UOPOLAIO2EHUPOBAHUE) KaK
crnoco® mosiyueHuss (YHKIIMOHAIBHBIX MPOU3BOJIHBIX
yraeBOAOPOAOB, ropenus. [lomumepusanus 3TuieHa Kak
OCHOBHOE HaNpaBlIEHUE €ro HcIosib3oBanus. [lonuatuien
Kak KpPYIHOTOHHAKHBIH MPOIYKT XHUMHYECKOTO
mpou3BoJicTBa. [IpuMenenue stuseHa.

Ankanuensl u kayuykd. [loHstne 00 ankaaumeHax
KaK YIJIeBOJOpOJaX C JIBYMs JBOWHBIMH CBSI3SIMHU.
IMonmumepu3zanus nuBuHMIa (Oyranuena-1,3) xkak croco®
MOJIydeHUs] CHUHTETHYECKOTo Kaydyka. HarypanbHbli U
CHUHTETHYECKUH Kaydyku. Bynkanuzanus kaydyka. Pe3una.
[IpuMeHeHne KaydyKa U pe3HHBL

Anxunel.  Cmpoenue  Monekyivl — ayemuieHd.
I'omonoruueckuii pan ankuHoB. HomeHkiarypa. M3omepus
YIIEPOJHOIO CKEJIeTa M IIOJIOKEHUS KPaTHOW CBS3H B
MoJieKyJe. XUMHUYECKHe  CBOilcTBa (Ha  mpumepe
alleTUIICHA): PEeaKlUu MPUCOEANHEHHs (TaloTeHUpOBaHHUE,
2uopuposanue, TUAPATALMS, 2UOPO2ANO2EHUPOSAHUE) KaK




croco0 TMOJIydeHUsl TOJMMEPOB U JIPYTUX IOJE3HBIX
npoaykroB. l'opeHune  ameruneHa  Kak  MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JUISI CBapKU M PE3KHU
MeTauioB. [IpuMeHeHue aleTuieHa.

ApeHbI. benson KaK IpeJICTaBUTEIb
apOMaTUYECKUX YIJIEBOJOPOJOB. CmpoeHue Monexyivl
Oensona. XUMUYECKHE CBOWCTBA: PEAKIUH 3aMEICHHS
(rasoreHMpoBaHKUE) KaK CIOCO0 TOJy4eHUsS XUMUUYECKHUX
CPEICTB 3aIUTHI pacTeHui, IIPUCOEANHEHHUS
(rugpupoBaHME) Kak JOKa3aTebCTBO  HEIPENEIbHOTO
xapakrtepa Oenszosia. Peakuuss ropenus. Ilpumenenue
OeH3o0I1a.

CrupTsl. Knaccuduxkanus, HOMEHKJIATypa,
M30MEpHUsl  CHUPTOB.  MeTaHOI M 3TAaHOJI  Kak
MPEACTABUTENN MPEIEIbHBIX OJHOATOMHBIX CIHPTOB.
XuMHYeCcKUe CBOMCTBa (Ha MpUMepe MeTaHOJIa U 3TaHOJIa):
B3aUMO/ICHICTBUE C HATpUeM KaK CHOCO0 YyCTaHOBIIEHHS
HaJIn4us TUAPOKCOTPYIIIBI, peakuus c
raJIOT€HOBOIOPOAAMH KaK croco0 MOJIy4EHUS
pacTBOpUTENIeH, JeruapaTtanus Kak Croco0 TMOJIydeHHs
sTwieHa. Peaknus TOpeHMs:: CHOUPTBI Kak TOIUIMBO.
IIpumenenne wMertaHona W dTaHosa. PU3HONOTHYECKOE
NEUCTBHE METAHONA M DTAHOJA HA OPraHM3M YeEIOBEKa.
OTUICHITIMKOJIE M DJIMLEPUH  KaKk  [PEACTaBUTENH
IpENENbHBIX MHOTOAaTOMHBIX cnupToB. KauecTBeHHas
peakuus Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE UL
pacrmo3HaBaHUs TJMIECPUHA B COCTaBE KOCMETHYECKHUX
cpeacts. IIpakThueckoe NpPUMEHEHHE STWICHIVIMKONSA U
TJIALIEPUHA.

®enos. CtpoeHne MoJieKynbl ¢eHosna. Bzaumnoe
GIUAHUE AMOMO8 6 MojeKyle ¢heHona. XumuyecKue
ceolicmea: @3aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom. Ilpumenenue denona.

Anbaerunsl. Metanans ((opMaibIeTya) U dTaHAb
(ameTanpaerum) Kak  TPEJACTABUTEIM  MPeAesbHBIX
anpreruioB. KadecTBeHHbIE pEaKIMH Ha KapOOHUIBHYIO
rpynny (peakrust «cepedpstHOTO 3epKana,
B3auMojeiictBue ¢ ruapokcuaom wmeam  (II) m  umx
MIpUMEHEHHE JIsI OOHAPYKEHUS MIPEIeIbHBIX allbJETUIOB B

MIPOMBIIIJICHHBIX CTOYHBIX BOJIaxX. TOKCHYHOCTD
albIETUIOB. [IpumeHenue dbopmaibieruia 51
areTaabIeruaa.

10

Kap6oHoBbIe KHCTOTBL. YKCyCcHas KHUCIOTa Kak
MIPEJICTaBUTENb MPEAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCTOT. XMUMHUYECKHE CBOMCTBAa (HA MpUMeEpe YKCYCHOM
KHCITIOTBI): peakIMi C METaUlaMU, OCHOBHBIMH OKCHJaMH,
OCHOBAHUSIMH U COJISIMH KakK MOATBEP>KICHHUE CXOJCTBA C
HEOPraHMYECKUMH KHCIoTamu. Peaknus stepuduxanmuu
KaKk crmoco0 TONy4eHHs! CIOKHBIX 3upoB. [IpumeHneHue
yKCycHOM  kucinotTel.  [lpeacraBienne 0  BBICIIUX
KapOOHOBBIX KUCIOTaX.

11

Crnoxnble 3¢upsl u xupbl. CnoxxHble 3QHUpPHI Kak




MIPOIYKTHl B3aUMOJEHCTBHS KAapOOHOBBIX KHCIOT €O
cnuptamu. lIpumeHnenue cioXHBIX 3(pUPOB B MUIIEBON H
napproMepHON MPOMBIIUIEHHOCTH. JKHUPBI KakK CIIOKHBIE
5GUpHl TIHIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PacturenbHble ¥ JKMBOTHBIE  JKMpPBI, MX  COCTaB.
Pacnio3sHaBaHne pacTUTENBHBIX JKHPOB HAa OCHOBAaHUH HX
HENpeAeIbHOro  xapakrepa.  lIpumenenue  KHpOB.
['upponus wiM  OMBUIEHHME  JKHPOB  Kak  CIOCOO
MIPOMBIIIJIEHHOTO MOJIyY€HHUSI COJIEH BBICIIMX KapOOHOBBIX
KUCIOT. MBIJIA KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT.
Moromue cBOMCTBA MbLIA.

12

YrneBoasl. Knaccudukanus YIJIEBOJIOB.
Haxoxnenue yrneBosoB B mpupone. [uoko3a Kak
anprerugocnupt.  bpoxenwe — rimoko3pl.  Caxaposa.
Tuoponuz caxaposzwi. Kpaxman W 1eWI0I03a Kak
OMOJIOTUUECKHE  TOJIUMEpPhl. XUMHUYECKHE  CBOWMCTBA
KpaxMaja Y ULeJUIoJ03bl  (THApOJM3, KauyecTBEHHas
peakuusi ¢ HOOOM Ha KpaxMmaid M ee NpUMEHEHue s
oOHapy)KeHMsI Kpaxmaja B MpOJAYKTaX IHUTaHUSA).
[Ipumenenne u Guosornyueckasi posb yrieBooB. [lorstue
00 HMCKYCCTBEHHBIX BOJIOKHaX Ha MpUMEpPE aleTaTHOro
BOJIOKHA.

13

Wnentudukanuss  OpraHUYecKUX  COEIUHEHUI.
l'enemuyeckas c6a3b MedcOy Klaccamu OpP2aHUYEcKUx
coeourenutl. TUTIBI XUMUYECKUX PEAKIN B OPTaHUYECKOU
XUMUHU.

14

AMuHOKHUCTOTH 1 O6enku. CocTaB U HOMEHKJIATypa.
AMUHOKUCIOTBI ~ Kak  amM(oTepHble  OpraHuYecKue
coequuenus. IlenTtuaHas cBs3b. brosorndeckoe 3HaueHue
o-aMMHOKHUCHOT. OO6JIacTH TPUMEHEHUS aMUHOKHUCIIOT.
benku xak npuponansie Ouonoaumepsl. CocTaB U CTpOEHUE
O0enkoB. XHMMHUYECKHME CBONCTBAa OENKOB: THAPOJIH3,
neHarypauusa. OOHapyxkeHHe O€NKOB IMpU  MOMOIIA
KaueCTBEHHBIX (IIBETHBIX) peakmuii. [IpeBparenus 6eakoB
MUY B opranusmMe. buosnornyeckue GyHKINUN OEIKOB.

15

HpOMe)Ky’TOLIHaH aTTcCcTanui

Hroro

36




11 kaace (1 yac B Heaen10, Bcero 34 yaca B roj)

Ne i/

HaumeHnoBanue paszaena

KomnnuectBo yacos

1

Crpoenne BemiectBa. CoBpeMEHHass  MOJEIb
CTPOCHHUSI aToMa. OJEKTPOHHAs KOHQUTypamus aToMma.
Ocnognoe u  8030yHCOeHHble  COCMOAHUSL  AMOMO8.
Knaccupukanuss XuMUYECKUX diieMeHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOCHHUS OSHEPreTUYECKUX
ypoBHeli atomoB d-amemeHToB. [lepuoamdeckas cucrema
xumuueckux asneMmeHtoB J[.M. MenneneeBa. ®duznueckuit
cmbicn  Ilepmommueckoro 3akona J(.M. Menneneesa.
[IppunHEl ¥ 3aKOHOMEPHOCTHM H3MEHEHHs CBOMCTB
AJIEMEHTOB M MX COEIUHEHHI MO MepuojaM U TpyIIaM.
DneKTpoHHas pupoaa XUMHYECKON CBS3H.
DNEeKTPOOTPUIIATEIBHOCTh. BHIBI  XUMHYECKOW  CBSI3HU
(KoBajieHTHasi, MOHHAs, MeETAJJIMYecKas, BOJOPOJHAas) U
MEXaHM3Mbl ee oOpasoBanus. Kpucmaniuueckue u
amopguvie gewjecmea. Tunvl KpUCMALIUYECKUX DEULENOK
(amomnas, MONEKYIAPHASA, UOHHAA, MEMANTU4ecKasl).
3asucumocms uzuyeckux ceolicms eewjecmea om mund
Kpucmannudeckou pewemxu. IlpuauHbl MHOT0O0Opa3Ms
BEIIECTB.
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XHAMHYECKHE peaKuuu. I'omorennslie u
rereporeHHble  peakuud. CKOpOCTb  peakuuu, ee
3aBUCHUMOCTh  OT  Pa3lWYHbIX  (AKTOPOB:  MPHUPOJBI
pearupyromux BelIeCTB, KOHIICHTPAlUH pearupyromux
BEIIECTB,  TEMIIEpaTyphbl,  IUIOMAAM  PEAKIMOHHOM
MMOBEPXHOCTH, HaJTUYus KaTajau3aTopa. Pounb
KaTaju3aTopoB B MPUPOAE M IPOMBIIUIEHHOM
npou3BoJicTBe. OOpaTUMOCTh  peakiuil. XUMHUYECKOE
paBHOBECHE U €r0 CMEIEHUE IO ICHCTBHEM Pa3IMYHBIX
(akTOpoB (KOHILIEHTpAlMsl PEareéHTOB WM MPOIYKTOB
peakuuu, JaBlIeHHWE, TeMIeparypa) s  CO3JaHUs
ONTUMAJBHBIX  YCIOBUH  MPOTEKaHUS  XUMHYECKHX
npoueccoB. Jucnepcuvie cucmemsl. Ilonamue o Koniouoax
(301u, cenu). Mcmunnvie pacmeopsi. Peakiium B pacTBopax
ANEKTPOJIUTOB. pH pacTBOpa Kak MoKa3aTelb KUCIOTHOCTU
cpensl. I'maponu3 coseld. 3HaueHHe TUAPOJIM3A B
Ouonornyeckux OOMEHHBIX mpoueccax. OKHCIUTENbHO-
BOCCTaHOBUTEJIbLHBIE peaxkuu B pupoe,
MIPOM3BOJICTBEHHBIX TMIPOIECCaX U IKU3HEACATEIbHOCTH
OpraHU3MOB. OKHCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
CBOWCTBA IMPOCTBIX BEMIECTB — METAUIOB TJIABHBIX U
NOoOOYHBIX MOArpYyNH (Medb, ele30) M HEMETalIoB:
BOJIOPO/Ia, KUCIIOPO/Ia, TaJOreHOB, cephl, a30Ta, docdopa,
yriaepoja, kpeMHus. Koppo3ust MmeTamioB: BUAbI KOPPO3UH,
CHOCOOBI 3aIIMTHl METAIOB OT KOPPO3UHU. IDieKkmponu3z
pacmeopos u pachiaeos. Illpumenenue s1ekmpoausa 6
NPOMBIUULEHHOCTU.
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Hayunble MeToapl mo3HaHUS B XUMUU. VICTOUHMKH
xuMudeckoit uHpopmanuu. Ilouck wuHPOpPMAIUK 10
Ha3BaHUSAM, UJICHTU(UKATOPAM, CTPYKTYPHBIM (GopMylam.
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MojenupoBaHlEe XMMHYECKHX NPOLECCOB U SIBJICHUH,
XUMU4eckuil auanu3 u CcuHme3 Kak METOJbl HAyYHOIO
MO3HAHUSL.

Xumuss u  3p0poBhe. JlekapcTtBa, (hepmeHTHI,
BUTAMUHBI, TOPMOHBI, MUHEpadbHBbIC BOIBL. [IpoOieMsl,
CBSI3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX IMPENapaToB
Bpennbie puBEIYKY U (AKTOPHI, pa3pylIAloNIre 310POBbE
(kypeHue, ynorpeOjieHUE  aJIKOrOJis, HapKOMaHUs).
Pammmonansnoe mnuranme. [luwesvie 0obasku. OcHowvl
nuUUeBoU XUMUU.

Xumus B TOBCEIHEBHOW JKHM3HU. Momwmmue u
guctsme cpenactsa. Cpedcmea 60pvbObl ¢ ObIMOGLIMU
HacekoMbIMU.: penennienmsl, uHcekmuyuosli. Cpeacrpa
JUYHOW TuUrueHbl u KocMmeTuku. [lpaBuiia OGe3omacHoOM
paboThl C  €OKUMH, TOPIOYUMHU M  TOKCHYHBIMHU
BEIIIECTBaMHU, CPEJICTBAMH OBITOBOM XHUMUHU.

XUMHUST U CEIbCKOE XO035MCTBO. MUHEpalbHbIE U
opranuyeckue ynoopenus. CpeacTsa 3aluThl pAaCTEHUH.

Xumuss U dHepretuka. [IpuponHBIE WCTOYHHMKH
yTI1eBo10po10B. [IpupoaHbIi 1 MOTYTHBIN HE(TIHOM ra3bl,
WX cocTaB ® wucnois3oBanue. CoctaB HehpTH U ee
nepepabotka.  Hedrenpoaykrel.  OkTaHOBOE — YHCIIO
OeH3MHa. Oxpana OKpYy’Karolein Cpensl npu
HedrenepepabOTKE U TPAHCIIOPTHUPOBKE HE(PTEPOTYKTOB.
AnbTEpHATUBHBIE NCTOYHUKHU YHEPTUU.

Xumus B ctpoutenbcTBe. Llement. beron. [Toadop
ONTUMAaJIbHBIX CTPOUTEIIBHBIX MaTepuaioB B
MPAKTUYECKON JIEATEITbHOCTH YEJI0OBEKA.

XUMHSL M DKOJOTUs. XHMHYECKOE 3arps3HEHHE
OKpyXarole cpeapl M ero mnociaenactsua.  Oxpana
ruapochepsl, mouBsl, atMocdepsl, ¢Giaopbl B (payHsl OT
XUMHUYECKOTO 3arps3HEHUSI.

HpOMe}KYTOLIHaﬂ aTTcCTanuAa

Hotro
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