Konnsi BepHa” Mpunoxenne 1.11 k OO COO
Moanuc MAQY CLU Ne 151 ¢ yrny6ieHHbIM
N3yyeHVieM OTAeNbHbIX NPeAMeTOB
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L. [lnanupyembie pe3yJIbTATbI OCBOCHHS COMCPKAHUA YUeOHOTO
npeamMera

Jluunocmmoie:

YyBCTBA TOPAOCTH 3a POCCHICKYKD XHMHYECKYI0O HAyKy W OCO3HAHWE
POCCUICKON TPAKIAHCKOH WACHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOT
cpepe;,

OCO3HABaTh HEOOXOAMMOCTh CBOEH MO3HABATEIBHONW ACITETLHOCTH M YMEHHE
VIPaBIsATh €K, TOTOBHOCTH M CIOCOOHOCTh K €aMOOOpa3OBaHUIO Ha
NPOTSHKEHUM BCEH JKU3HM, MOHUMAHUE BKHOCTH HETPEPBIBHOTO 00pa30BaHUs
Kak (pakTopy ycneurHoi npo(ecCUOHATbHON W OOIIECTBEHHOU ACITENBHOCTH,
— 8 nosHasame bHotl (KOTHUTUBHOW, MHTEJUIEKTYAJIBHOM ) cghepe

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JanbpHElmmIeld  oOpa3oBaTeIbHON
TPACKTOPHH WU CPEPbl NMPOPECCHOHATBHON NEATENBHOCTH — 8 MpPYOoGoil
cpepe;,

HENPUATAE BPEIHBIX MPUBBIYCK (KYPEHMs, YNOTPEOICHUS alKOroJs |
HAPKOTHKOB) Ha OCHOBE 3HAHWI O TOKCHYECKOM M HAPKOTHYECKOM JEHCTBUM
BEUIECTB — 6 cghepe 300posvechepedicersi U 6e30nacHo2o 0bpasa HCUHU,
Memanpeomemubpie:

UCNOIBL306aHue OCHOBHBIX METOAOB TO3HAHWS (OMPEACIEHUE HCTOYHUKOB
yucOHOH 1 HayyHOU MH(pOpMaLUU, TOJIYYCHHUE 3TOH MHOPMALIMK, €€ aHAJTU3, U
YMO3AKJIFOUEHWS] HA  €r0  OCHOBE, M3rOTOBICHME W NPE3CHTaLMs
WH(OPMAMOHHOTO MPOAYKTA, MPOBEACHHUE SKCIIEPUMEHTA, B TOM YHCIEC W B
OPOLECCE HCCIECAOBATENIBCKON  IEATENBHOCTH, MOACTUPOBAHUE HM3YYAEMBIX
O0OBEKTOB, HAONIOCHUE 32 HUMU, X MU3MEPEHUE, (PUKcALMs PE3YIBTATOB) U UX
npumenenue A8 TOHUMAHWS  PA3IMYHBIX  CTOPOH  OKPY’>KaroLIEeH
JICUCTBUTEIILHOCTH,

gl1a0eHue OCHOBHBIMH WHTEIIEKTYAJIbHBIMU OTNEpalUsIMU (AHAIA3 U CUHTES,
CPaBHCHHUE U CHCTEMaTH3alus, 0000IICHNE U KOHKPETH3ALMs, KiIacCu(puKanms
M TIOMCK  QaHAJOIOB, BBISBICHWE  NPHYUHHO-CIEACTBEHHBIX  CBSI3CH,
(OpMYJIMPOBKA TUIIOTE3, UX MPOBEPKA U (POPMYIMPOBKA BBIBOIOB);,

nosuanue OOBEKTOB OKPY)KAIOLIETO MHpa B IJIAHE BOCXOXKACHUS  OT
a0CTPAaKTHOTO K KOHKPETHOMY (OT OOIIEro YEPE3 YACTHOE K €IMHUYHOMY );
cnocobHocmb BBIIBUTaTh WACH M HAXOAWTH CPEACTBA, HEOOXOAMMBIC IS WX
JOCTUKCHHSI,

5) ymenue GOPMYNHPOBATH LEAW W ONMPEACIATH 331a4M B CBOCH MO3HABATEIIBHOMN

JEATENBHOCTH, ONMPEACIATh CPEACTBA JUIS JOCTHIKCHHS IIeNIeli M peIIeHus
3a/1a4;
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7)
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onpedensimy ~ Pa3HOOOpPA3HbIE  WMCTOYHMKH  TIOJMYUYEHUS  HEOOXOIUMOi
XUMHYECKOM MH(POPMALIMU, YCTAHOBICHUE COOTBETCTBUS COACPKAHMS U (POPMBI
npeacTaBlieHus HHOOPMAIMOHHOTO MPOAYKTA ayIMTOPHH;

yMeHue TIPOAYKTUBHO O0IATHCS M B3aUMOJICHCTBOBATH B TIPOIIECCE COBMECTHOM
JCATEILHOCTH, YUYWTHIBATh TO3WIMM JAPYTMX YYaCTHUKOB JEATEIBHOCTH,
3(PEKTUBHO pazpeliaTh KOH(PIUKTHI,

20mogHOCMb K KOMMYHHKAIMKU (TIPEACTaBIATh Pe3yibTaTbl COOCTBEHHOM
MO3HABATCILHOM  JEATENBHOCTH, CIBIIATh W CAyIIaTh  OMNIOHEHTOB,
KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIHIO);

yMeHue WCIOb30BaTh CPEACTBA MH(GOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
texnonoruit (namee — MKT) B pelieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3AIMOHHBIX 33134 ¢ COOMoACHUEM TPeOOBaHMM PrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHNS, TPABOBBIX M ATHYCCKUX HOPM,
HOPM MH(OPMAIMOHHON O€30MaCHOCTH;

10) 6naoenue SA3bIKOBBIMM CPEACTBAMH, B TOM YHUCIIC U S3bIKOM XUMUM —

YMEHHE SICHO, JIOTMYHO W TOYHO M3JIararb CBOKO TOYKY 3PEHHs, MCIIOJIb30BATh
aJICKBATHBIE SI3BIKOBBIE CPENICTBA, B TOM YHKCJIE M CUMBOJBHBIC (XUMUYECKHE
3HAKH, GOPMYJIBL U YPABHEHUS ).

Ilpeomemnuie:

B no3nasarenbHoil cdepe:

. 3uanue (nonumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIMX TEOpWH

Kypca OPraHuyYeCcKod u oOeil XuMuH,

ymeHue HabMrAaTh, OMACHIBATh, (PUKCUPOBATh PE3YJAbTAaThl U JENATh BHIBOABI HA
OCHOBE JEMOHCTPALMOHHBIX U CAMOCTOATENIBHO MPOBEIEHHBIX IKCIIEPUMEHTOB,
UCTONB3Ys JUI 3TOTO POAHOM (PYCCKHIA MM MHOM) SI3BIK U SI3bIK XUMUHU;

ymMeHue KIacCH(PUUMPOBATH XHMHYECKHE OJIIEMEHTHI, MPOCThIE BELIECTBA,
HEOPraHUYECKUE U OPraHNYECKUE COEAUHEHN, XUMUYECKHUE MPOLIECCHIL,

yMeHue XapakTepu3oBaTh OOMIME CBOWCTBA, TMOIYYCHUE M NPUMEHEHUE
WU3YUYEHHBIX KJIACChl HEOPraHWYECKUX W OPraHMYeCKMX BEIIECTB MW HX
BOKHENIINX MPEICTABUTENEH,

OnucLIBamMy KOHKPETHBIE XUMHWYECKHE PEAKLUU, YCIOBUS HMX MPOBEIACHHUA H
VIpaBlIeHUS XUMUYECKUMU NTPOLIECCAMM,

yMeHue POBOAUTE CAMOCTOSATEIBHBI XUMUYECKUNA SKCTIEPUMEHT W HAOIIOAATH
JEMOHCTPALMOHHBINA 3KCIIEPUMEHT, (PMKCUPOBATH PE3YIBTAThl U JIEJIATH BHIBOJbI
1 3aKJIFOYEHUS 110 PE3YyJIbTaTaM;

NPOCHO3UPOG6AMb CBOMCTBA HEU3YUYEHHBIX BEIECTB 10 AHAJIOTUU CO CBOMCTBAMHU
M3YUYEHHBIX HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEN,



8. onpeodensimy WCTOYHMKM XUMHYECKOW MH(pOpPMALMK, NONy4yarb €€, MPOBOAUTH
aHaJIA3, U3rOTaBIMBATh WH()OPMALMOHHBII MPOAYKT U NPEACTABISTH €T0;

9. yumemv  nomvzosamuvcs  0OSA3aTEIBHBIMM  CIPABOYHBIMH  MATEPHATIAMMU:

[leproanueckoii cucreMoil xumuueckux ameMeHToB 1. M. Menneneesa, Tabnuuei

PacTBOPUMOCTH, DJIEKTPOXMUMUYECKUM PAAOM HANPSHKEHUH METaUIOB, PAIOM

ANEKTPOOTPULIATENIBHOCTH — JUIA XapPaKTEPUCTUKU CTPOCHMS, COCTABA U CBOMCTB

arOMOB XUMHUYECKUX 371€MEHTOB [—IV nepronoB u 00pa3oBaHHBIX UMM MPOCTHIX U

CJIOXKHBIX BEIIECTB;

10. yemanosnenue  3aBUCUMOCTHM  CBOMCTB M TNPUMEHEHHS  BOKHEHUIIMX

OPraHUYeCKUX COCAMHEHUH OT HX XUMHYECKOIO CTPOCHHUSA, B TOM YHCIE U

OOYCJIOBIICHHBIX XapPAKTEPOM 3TOTO CTPOEHUS (MPEACTBbHBIM WM HENPEACTBHBIM )

Y HATMYUEM (PYHKIMOHATBHBIX TPYIIIL,

11. mooeruposanue MONEKyN HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB;

12. nonumanue XuMAYECKON KaPTUHBI MAPA KAK HEOTHEMJIEMOM YaCTU LENOCTHOM

HAay4YHO# KapTUHBEI MUpa.

B ueHHocTHO-OpHeHTAUMOHHOH cdepe — (opmupoBaHre COOCTBEHHOM
MO3UIMK TIPU OLIEHKE TMOCACACTBUAN I OKpY’)Karolel cpeapl IeATEIbHOCTH
YeJIOBEKA, CBSI3aHHON ¢ TIPOM3BOACTBOM M MEPEPAOOTKONH XUMUUECKUX TTPOAYKTOB;

B TtpynoBoii cepe — nposeoerue XUMUYECKOTO SKCIICPUMEHTA, pd36UMUE
HABBIKOB Y4€OHOM, MPOEKTHO-UCCIEA0BATEIBCKOH W TBOPUECKOW AEATEIBHOCTH
[TPY BBITOJITHEHUHA HHAUBUAYAJILHOTO ITPOEKTA 110 XUMHUH;

B cdepe 3m0poBoro oo0pasa KusHuU — coOno0eHue mpaBwl  O€30MaCHOIO
oOpalieHus ¢ BEUICCTBAMM, MarcpuajlaMd; OKa3aHUE MEPBOM MOMOINM MPU
OTPABIICHUAX, OXKOTaX M TPABMax, MOJYUYEHHBIX B PE3YJbTare HAPYIICHUS MMPaBUII
TEXHUKH Oe30macHOCTH mnpu  pabore ¢ BemectBaMu W J1a00OPaTOPHBIM
000PyIOBAaHUEM.

Ilnanupyembie pe3yabTarbl H3yUYeHHs1 YUEOHOT0 npeaMera « XuMuUs» HA
YPOBHE CpeAHero o0mero oopasoBaHus
Bovinycknuk nHa 6a3060m ypoene Hayuumca:

— NoHUMAams XAMUYECKYIO KapTHHY MHpa Kak COCTAaBHYIO YacTh IE€JIOCTHOM
HAy4YHOU KapTUHBEI MUPA,

—  packpeleams  poib  XUMHM W XHMHYECKOIO  IPOM3BOACTBA  Kak
POM3BOAUTENBHOMN CHJIBI COBPEMEHHOTO OOIIECTBA,



— popmynuposams 3HAYCHUE XUMUU U €€ TOCTH)KEHUI B MOBCEAHEBHON >KWU3HU
YeJIOBEKA,

— YCMAaHAaeauéams B3aUMOCBA3M MEXKIY XHMHUEH W APYTUMU €CTECTBEHHBIMU
HayKamu,

—  Gopmynuposams OCHOBHBIE TIOJIOKEHUS TEOPHUM XUMHUYECKOTO CTPOCHUS
OpraHu4eckux coenuHeHnii A. M. ByTiepoBa U WILTIOCTPUPOBATh UX TPUMEPAMHU
M3 OPraHuYEeCKOA W HEOPTaHNYECKON XUMUH,

— apeyMeHmuposames YHUBEPCAIBHBIN XapakTep XUMUYECKUX MOHATHMI, 3aKOHOB
Y TEOPUH T OPraHNu4eCKOM M HEOPTaHUYECKON XUMUH,

— gopmynuposamy 1lepnonndeckuii 3akoH J[. 1. Menaeneesa n 3akOHOMEPHOCTH
WU3MEHEHUI B CTPOCHWM W CBOMCTBAX XMMHYECKHX JJIEMEHTOB M OOPAa30BaHHBIX
UMHU BEUICCTB Ha OCHOBE llepuommueckoid CHUCTEMBI KaK TpaduyecKoro
oToOpakeHus leprnoanvecKoro 3akoHa;

— XApaKmepusosame S- A p-dJIEMEHTHI, & TAKKE JKEIE30 M0 UX IOJIOKEHUIO B
ITepnogmyeckoit cucreme /{. 1. Menneneesa,

—  KIaccuguyuposamv XUMHUYECKHE CBS3M W KPUCTAULUIMYECKUE PEIIETKH,
OOBSICHATh MEXaHU3Mbl WX OOpa3oBaHMsI W JIOKA3blBaTh CIUHYKO MPUPOLY
XUMUYECKHUX CBA3EH (KOBAJICHTHOM, HOHHOM, METAJIJTUYE CKOM, BOJOPOTHOM ),

— 00vsicHAmMb IPUIAHBI MHOTOOOpa3usl BEUICCTB, HCIIONIb3YS SIBJICHUS W30MEPHH,
TOMOJIOTMH, aJUIOTPOIIUH;

— KIaccuuyuposams XAMUIECKUE PEAKIIMN B HEOPTAHUYECKOW U OPraHWYECKOM
XUMHH 10 PA3TAYHBIM OCHOBAHUSM U YCMAHAGIUSAMb CIICUA(PUKY TUTIOB PEaKLM
OT 001Iero Yepe3 0COOEHHOE K €IMHUYHOMY,

—  Xapakmepu3oeams TUAPOIU3 Kak crneuu@uuHblii OOMEHHBIH mnpouecc u
PACKpbI6ams €T0 POJIb B )KUBOM M HEXKUBOM IPUPO/E;

—  Xapakmepuzogamv  SICKTPOIA3  KaK  CHEHM(PUYHBIA  OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIN MTPOLIECC U ONPEAELIIATE €r0 MPAKTHIECKOE 3HAYCHUE,

—  XApAaKmepuzosamo KOPPO3HIO METAILIOB KaK OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIBHBINA TPOLECC U Mpedideams CIOCOObI 3aIUTHI OT HEE,

— Kldccupuyuposams HEOPraHMYECKUE U OPraHMYECKHUE BEIIECTBA,

— xapaxkmepuzoeams 00UIME XHUMHYECKHE CBOMCTBA Ba)KHEHINMX KJIACCOB
HEOPraHWYECKAX W OPraHMYeCKUX COCAMHCHWH B IUIAHE OT OOLIEro 4Yepes
OCOOCHHOCTb K EAMHUYHOMY

— UCNONBb306aMb 3HAKOBYK) CHCTEMY XMMHYECKOTO S3bIKA s OTOOpa)KCHUs
COCTaBa (XUMHUYECKHE (POPMYJIIBI) U CBOWCTB (XUMHUYECKHAE YPABHEHUS ) BEILIECCTB,
— UCNON®L306amey TPaBAJIa W HOPMBI MEKAYHAPOIHOW HOMEHKIATyphl JUIs
HA3BaHWI BEHIECTB MO GOpMyJIaM U, HA0OOPOT, ISl COCTABIIEHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (JOPMYJI COEIMHEHHH 110 MX HA3BAHUSM,



— 3Hamb TPHUBUAIBHBIC HA3BaHWS BAKHEHIIMX B OBITOBOM OTHOLICHHUH
HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB;

—  Xdapakmepuzoéamb CBOWCTBA, TMOJIYYEHHE W NPUMECHCHUE BaKHEHINNX
OPEICTABUTENICH KIIACCOB OPraHWYECKMX COCIMHEHWHA (AJKaHOB, AaJIKCHOB,
QJIKWHOB, QJIKAJMEHOB, apOMAaTUYECKUX YIIEBOAOPOAOB, CIUPTOB, (DEHOIOB,
QJIbJICTHIOB, MPEACTBHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT, CIOKHBIX 3(PUPOB
Y 5KAPOB, YIJIEBOJIOB, AMUHOB, aMUHOKHCIIOT ),

—  YCMAaHasiueams  3aBUCUMOCTb  S3KOHOMHUKH  CTPaHbl  OT  A0OBIYM,
TPAHCIIOPTUPOBKHU W NMEPEPAOOTKH YITIEBOJOPOJHOTO ChIPbs (HEPTH M TPUPOIHOTO
rasa);

—  DKCHEPUMEHTAIIbHO  NOOMGEepicOams  COCTaB M CBOMCTBA  BaKHEHUIINX
NPEICTABUTENICH M3YUYECHHBIX KITACCOB HEOPraHMYECKUX U OPraHMYECKUX BELICCTB
C COOMIOZCHUEM MpPaBWJI TEXHUKH O€30MaCHOCTH UIsl pabOThl ¢ XUMHYECKUMHU
BELICCTBAMM M J1a0OPATOPHBIM 000PYIOBAHHUEM,

— Xapakmepuzosams CKOPOCTb XMMHYECKOW pEakuud W €€ 3aBUCUMOCTh OT
Pa3IAYHBIX (PAKTOPOB,

— Xapakmepuzoeams XMMHYECKOE PABHOBECHE M €r0 CMELICHUE B 3aBUCHMOCTH
OT PA3JIAYHBIX (PAKTOPOB,

— Npou3so0UMs PACUYEThl IO XMMUYECKUM (OpPMYySIaM U YPABHEHHSIM HA OCHOBE
KOJIMYECTBEHHBIX OTHOLICHUNA MEXKIY YYACTHUKAMUA XUMHYECKUX PEAKLHIA,

— ¢o01100ame TIPABUIIA IKOJIOTMYECKOM OE30MACHOCTH BO B3aMMOOTHOLICHHSX C
OKpyKaromeid cpemoil npu  oOpalllcHMM C XHUMHYECKUMH  BEIICCTBAMM,
MaTepuaJiaMy U TPOLECCAMMU.

Boinycknuk na 6a3060mM ypoene ROJYUUN 603MOHCHOCHIb HAYUUMIBCA:

— UCNONBb306aMb METOABl HAYYHOTO ITO3HAHWS IPHU BBINIOJHEHWU MPOEKTOB W
y4€OHO-HUCCIE0BATENBCKUX 3a/1a4 XHMHYECKON TEMATHKH;

— NpocHO3UpoBams CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX U
OPraHUYECKUX BELIECTB HA OCHOBE QHAJIOTHH;

— NPOCHO3UPOBAMb TEUEHUE XUMUUECKUX MPOLIECCOB B 3aBUCUMOCTH OT YCIIOBUM
UX MPOTEKAHUS U MPEATIAraTh COCOOBI YIIPABICHHAS STUMH MPOLIECCAMH,

— YCMAHas1Iueams B3aAMMOCBSA3M XMUMHUHM C NMPEIAMETAMHA T'YMAHUTAPHOIO LUKJIA
(SI3BIKOM, JTUTEPATy PO, MEPOBOW XyIOKECTBEHHOHN KYIBTYPOii),

—  pdckpuisams  POJib  XMMHUYECKMX 3HaHWM B OyAylleld NpaKTHYECKON
NEATENBHOCTH,

— pAcKkpuleamb Polb XUMHYECCKUX 3HAHWA B (POPMHUPOBAHWM WHIMBUIYATbHON
00pa3oBaTeIbHON TPACKTOPUH,



— NpOocHO3UPOBAMb CIOCOOHOCTh HEOPraHWYECKUX M OPraHuYeCKHX BEHICCTB
MPOSBIIATh OKHMCJIUTEIBHBIE W/WIA BOCCTAHOBUTENBHBIC CBOHCTBA € YYETOM
CTETNIEHEN OKUCIICHUS 3JIEMEHTOB, 0OPA3YIOIINX UX;

— apeymMeHmuposams €IUHCTBO MHUPA BEIICCTB YCTAHOBJICHUEM T€HETHUCCKON
CBSI3M MEXKTy HEOPraHMYECCKUMU U OPraHUYECKUMHU BEIICCTBAMM

— @1aoemb XUMWYECKAM SI3BIKOM JUisi OOOralieHHWsl CJIOBapHOIO 3amaca u
Pa3BUTHS PEYH,

— Xapaxmepu3o6ams CTAHOBJICHUE HAYYHOU TECOPUM HA MPUMEPE OTKPHITUS
[TepuoMyeckoro 3aKOHa M TEOPUM XUMHYECKOIO CTPOEHUS OPraHu4eCKHUX
BEIIIECTB,

— KPUTHYECKH OMHOCUMbCS K TICEBJOHAYYHOW XMMHWYECKOW WHQOpMAIIKH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB;

—  noHumams  TIOOATBHBIE TPOOJEMBI, CTOSMIIAE MEPEA  YETOBEUYCCTBOM
(9KOJIOTMYECKUE, SHEPTETUUYECKUE, CBIPLEBBIE), U Mpediidedms yTA UX PELICHMUS, B
TOM YHCJIC U C TIOMOIIBIO XUMHH.

II. Conep:xxanne kypca. 10 kiacc.

Teopua cmpoenua opzanuyeckux coeounenuii A. M. Bymneposa.
IIpeomem opeanuueckoit xumuu. Opeanudeckue eeuyecmsa: NpupooHele,
UCKyccmeenmvie u cunmemudeckue. (JcobenHocmu cocmasa u cmpoeHus
opeanudeckux —gewecms. Bumanusm u eco xpax. [lousmue 06

V2l1e8000POOAX.
OCHOBHBIE TOJIOKEHHSI TEOPHH XHMH4YECKOro crpoenusi byrieposa.
BanentHocth. CTpyKTypHBIE (HOPMYIBI — TMOJHBIE W COKPALIEHHBIE.

[Tpoctbie (OAMHApHBIE) W KpaTHbBIC (ABOWHBIE WM TPOWHBIE) CBS3H.
H3omepsl 1 n3omepus. B3auMHoe BIMsIHME aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu.  Hekotopele  o0mue  XMMHYECKHME  CBOWMCTBA
OPraHMYECKAX BEIIECTB. HMX T[OpPEHWE, TUIABJICHUE W OOYIIIMBAHUE.
Mogenn (IIapoCTEP>KHEBBIE W OOBEMHBIE) MOJIEKYJ OPTraHUYECKUAX
COCIMHEHMNA pa3HbIX KiaccoB. OnpenenceHue 3JIEMEHTHOIO COCTaBa
OPraHAYECKUX COCAUHEHUIN.

Jlabopamopuste onvimobl. VI3rOTOBICHUE MOJCICH OPraHUYCCKUX
COCIMHCHUI.

YrieBoaopoasl 4 MX NPUPOAHBIE HCTOYHUKH

IlpenenbHbie yriesoaopoabl. AJukanbl. OnpenencHue. [OMOTOTMYECKUI sl
ankaHoB W ero odmas ¢opmyna. CTpyKTypHass W30MEPHS YIICPOIHON NEMU.
Pangukanel. HoMmeHnknarypa ankaHoB. XUMWYECKUE CBOWCTBA AJIKAHOB. TOPEHHE,



PEAKIMMN 3aMEUICHAS (TAJIOTCHUPOBAHUE), PEAKLIUS PA3TIOKECHHST METAHA, PEaKIUs
JETAPUPOBAHUS STAHA.

HenpenesibHble YIIICBOAOPOABI. AJIKCHBbL. OTWJICH. [OMOJIIOTUYECKUN Psif
ankeHoB. Homenknarypa. CtpykrypHas u3oMmepus. [IpOMBILUIEHHOE MOJIyYEHUE
AIKEHOB. KPEKUHI U JETMAPUPOBAHUE ANKAHOB. Peakums Aeruaparanuuy 3TaHOoa,
Kak JIa0OpaToOpHbI CrMOCOO TMONyYEeHHs 3THeHA. Peakumm npucoeIMHEHUS:
rUAparans, TUAPOTAJIOTCHUPOBAHKUE, TAJIOTCHUPOBAHUE,  MOJIMMEPHU3ALIUU.
[IpaBuno MapkoBHHKOBA. OKHCIICHWE QIKEHOB. KauyeCTBEHHBIE PEaKIMM Ha
HEMPENETBHBIE YITIEBOIAOPOBI.

Aaxaauensl. Kayuykn. Homenknarypa. ConpsbkéHHble nueHbl. byraamen-1,3,
uzonpeH. Peaknums JleGeneBa. Peakuum npucoenvHeHus: ajikaaueHoB. Kayuyku:
HATyPaJIbHBINA, CHHTETHYECKUE (OyTaaMEeHOBBIM, HM30MPEHOBHIN). Bynkanuzanus
Kayuyka. Pe3uHa. D00HUT.

AdkuHbl.  OOmas  XapakTepuCTUKA TOMOJOTMYecKoro  psga.  CrnocoOsl
00pa3oBaHusl HA3BaHWiIl AJIKMHOB. XWMWYECKHE CBOMCTBA AallCTHJICHA. TOPEHUE,
pEaKUMy MPUCOECIUHEHUS: THAPOTATIOTCHUPOBAHKE, TAJIOTCHUPOBAHUE, THAPATALIUS
(peakumsa KydepoBa), — €ro mojgydyeHue M NPUMECHEHHE. BHHHIXIIOpUI M €ro
MOJIAMEPU3ALMS B TIOJTUXJIOPBUHUIL.

Apenbl. beH3011, KaK MPEACTaBUTEND APOMATHYECKUX YIIIEBOAOPOIOB. CTpOEHHE
€ro MOJIEKYJbl M CBOHCTBA (PU3MUECKME W XHMHUUYECKHUE CBOWCTBA. TOPEHUE,
peaKkuMy 3aMELICHUss — TallOreHUpoBaHue, HUTpoBanue. I[lonmyueHue u
NpPUMEHEHUE OCH30IIA.

Ipupoanblii ¥ momyTHbIH ra3el. CocTaB NpUPOAHOIo rasa. Ero HaxoxneHue B
npupoae. IlpemmyliecTsa NPUPOAHOrO Tra3a Kak TOIUIMBA. XHUMHYECKas
nepepaboTka MPUPOIHOTO Ta3a: KOHBepcHs, nuposm3. CHHTE3-ra3 W €ro
NPUMCHCHHE.

[TonytHbie rasel, ux cocraB. [lepepaboTka MONYyTHOrO ra3a Ha (Ppakiuu: Cyxoi
ras, pornaH-0yTaHOBasi CMECh, TA30BbIIA OCH3HH.

Hegpts u cnocoObl eé mepepaborku. CoctaB Herm M €€ mnepepaloTka:
NEPETOHKA, KpeKUHT, pudpopmunr. Hedrenpoaykrel u ux nomyuenue. [lonsrue 06
OKTAaHOBOM YHCJIC. XMMUYECKHUE CITOCOOBI MOBBIIICHUS KaUeCTBa OCH3MHA.
Kamennslii yroas u ero mepepaGorka. KoKcOBaHHME KaMEHHOIO YIUII M €r0
NMPOAYKTHL. KOKCOBBIM a3, amMMHadHas BOJA, KAMEHHOYIOJbHAs CMOJIA, KOKC.
["a3udukanus KAMEHHOTO YIJIS.

Jlemoncmpauuu. 1opeHre NPEACNIBHBIX U HENPEAETBHBIX YITIEBOAOPOAOB: METAHA,
JTaHa, aueTwieHa. KayeCTBEHHBIE PEAKUMM HA HEMPENETBHBIE YITIEBOAOPOMBL:
00ECUBCUYMBAHNE 3TUJICHOM M alETWJICHOM PAacTBOPOB NEPMAaHraHara Kaius W
OpoMHO#i BOAbl. OTHOWWEHWE OEH30/Ia K OSTUM OKHUCIUTENIM. Jlermaparanus

staHona. ['maponu3 kapOuaa kameums. Komtekunu «HedTe M1 HEQTENPOIYKTHY,
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«KaMmeHHBIH yroiib 1 TpOAYKTHL €ro nepepadotkmny, «Kaydykny». Kapra mone3nsix
UcKonaeMsix PO.

Jlabopamopusvie  onvimpl.  OOHApyXKCHUE  MNPOAYKTOB  TOPEHUS  CBEUM.
Hccnenosanne CBOMCTB Kay YyKOB.

Kucaopoa- u azorcoaep:xaiue OpraHn4ecKue CoeANHeHHus

Opnoaromubie cnuprbl. OnpeneneHue. @OyHKUMOHANBHAS —THAPOKCUIIBHASA
rpynna. ['OMOIOTMYECKUi Psii MPEAENBHBIX OJHOATOMHBIX CHUPTOB. M3omepus
NOJIOKEHMS (PYHKIIMOHAJIBHOM Tpyniibl. Bogopoanas cBsi3b. XMMHYECKUE CBOKWCTBA
CcnupTOB. AnbaeruaHas rpynna. Peakuus 5sTepuuKanuu, CIOKHbIE 3(UPHL.
[TpumeHenne cnupToB. [IeHCTBHE METUIIOBOIO M 3THUJIOBOTO CIIMPTOB HA OPraHU3M
YeJI0OBEKA.

MHOroaTroMHbIe CUPTHI. DTWICHIJIMKOIb, KAK MPEACTABUTEND ABYXATOMHBIX U
ITIMLEPHH, KaK MPEACTABUTENDL TPEXATOMHBIX CIUPTOB. KauecTBEHHAs peakuus Ha
MHOTOATOMHBIE CIHMPTHI, UX CBOICTBA, MOJy4eHHE W NpUMEHeHue. [loHsaTtre 00
aHTH(PpU3AX.

®enoJ. CTpoeHHE, NOMYUYEHHNE, CBOMCTBA M MpUMEHEHNE (PeHona. KauecTBeHHbIE
peakuu Ha PeHol. B3auMHOE BIHSIHHE aTOMOB B MOJIEKYJIE (DEHOA.

Aabaerubl U KeToOHbl. DOPMANBACTHA W AUCTAIBACTUI, KaK NPEICTABUTEIN
QJIBJICTH/IOB, COCTaB WX MOJIEKyld. DyHKIMOHANbHAs KapOOHWIIbHAS TPyNIa.
KayecTBeHHBIE peakumu Ha anpAcruibpl. CBONCTBA, MOJYYEHUE U NPUMEHEHUE
dopmanpaernga M aneTadbaeruaa. PeaknyM - MOJMKOHACHCALMHM — JUIS
dopmanbaeruaa. [loHaTue 0 KETOHAX HA MPUMEPE ALlETOHA.

KapOonoBbie kHCI0TBHI. ['OMONOrMuYecKuit psii MPEACTAbHBIX OJAHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKHpHbIE KapOOHOBBIE KHCIIOTBI. XMUMHYECKHE CBOWCTBA
KapOOHOBBIX KUCIIOT. [To/ly4eHHE M MPUMEHEHNE MYPABBUHON M YKCYCHON KHCIOT.
Caoxublie 3¢pupsl. Kupbl. Peakims srepupukanmu. Cnoxxublie 3gupsl. XKupsl, ux
COCTaB M TMAPONN3 (KUCIOTHBIA U WENOUHOH ). Mblna. ['uaprupoBanue skupoB.
YreBoabl. Ymiepoasl. MoHocaxapuapl. [Toko3a kak anpaeruaocnupr. CopOur.
MonouyHokucnoe U cnuproBoe Opokenue. dorocuntes3. [ucaxapuasl. Caxaposa.
[Tonmcaxapuabl: Kpaxmai, LEUIFII03a.

AMuHBI. AMuHOrpynna. AMUHBI TPEIEIbHBIE W apOMaru4ecKue. AHWIIMH.
[Tonyyenue amuHOB. Peakius 3MHMHA. XHMMMYECKUME CBOMCTBA M NPUMEHEHUE
AMUHOB.

AMHHOKHMCJIOTBI. AMWHOKHCIIOTBI, COCTAB HMX MOJIEKYJI M CBOMCTBA, Kak
aMm(OTEPHBIX OPraHMYECKUX COCAMHCHWH. [MHIOMH, KAk MPEeaCcTaBUTENb
aMUHOKMCIOT. [lonyyeHne nonuneTui0B peakuuei NoJuKOHAeHcauu. [IoHsTHE 0
MIENITUIHOMN CBS3H.



beakun. CrpocHue MONeKyn OENKOB. MEpPBUYHAS, BTOPHYHAS W TPETUYHAS
CTPYKTYypbl. KadeCTBEHHBIE peakuuu Ha OENIKM, MX TUAPOSW3, ACHATypauus |
ounonornyeckue PyHKIUM.

Hemoncmpayuu. 1lonydyeHue anbICTUAOB OKUCIICHUEM COUPTOB. KayecTBeHHas
PEAKIMSl HA MHOTOATOMHBIE CIIAPTHL. 3aBUCUMOCTh PAaCTBOPUMOCTH (PEHOJA B BOJIE
oT Temneparypsl. B3aumopeiicteue ¢ OpomHOi Bogod m xyopuaom skeneza(lll),
KaK KaueCTBCHHbIC peaknuu Ha (eHon. Peakium cepeOpsHOro 3epkana u co
CBEKEMONYYEHHBIM TuapokcuaoM meau(ll) mpu HarpeBaHuM, Kak KayeCTBEHHBIE
peakuun Ha ampacruiel. OOpa3lbl MYpPaBBUHOH, YKCYCHOH, MAJIbMUTHHOBOW W
CTCAPUHOBOM KHCIIOT M HMX PACTBOPUMOCTh B BOJAE. AJBICTMAHBIE CBOMCTBA U
CBOICTBa MHOTOATOMHBIX CIUPTOB TIIFOKO3bI B Peakiuu ¢ ruapokcuaom meau(1l).
Unentudukanus kpaxmana. KauecTBEHHbIE peakMy Ha OCTIKH.

Jlabopamopnsie onsimpl. CpaBHEHHE CKOPOCTH HWCIAPEHUS BOABI M OTAHOJIA.
PacTBOpuMOCTh mMLEpPUHA B BOJAE. XUMHUYECKME CBOWCTBA YKCYCHON KHMCIIOTBI
OnpeaeneHne HENPEaEIBHOCTH PACTUTENBHOTO Macia. MnenTudukanus kpaxmaia
B HEKOTOPBIX MPOAYKTaX NUTaHWsA. K3roToBiieHHE KpaxMalabHOIO KIleHcTepa.
HsrorosiieHue Moxaenel MOJEKYJI aMUHOB. M3roToBIIEHHE MOIENU MOJIEKYIIBI
ITIMLUHA.

Ilpaxkmuueckaa padoma. U nentudukaims OpraHn4eCKUX COCTMHECHUN.
Opranuyeckasi XuMusi H 001ECTBO

buorexnonorus. Ilepuoabl €€ pasutus. Tpu HanpapneHUss OMOTEXHOJIOTHM:
TeHHasl (MM TeHETUYECKasl) MHKCHEPUS, KIICTOUHAs WHXCHEPHs;, OMOIOrHYeECcKast
uHkeHepus.  [eHetnueckn  MommduumpoBanHble  opraHuambl  (IMO) wu
TpaHcreHHas nponaykuusi. Knonuposanue. UMMoOWIM30BaHHBIE (PEPMEHTBI U UX
MIPUMEHEHUE.

Homumepsr. Kiaccudukaums  nmomumepoB.  MICKYCCTBEHHBIE — MOJIMMEPHIL:
LEJUTYJION, AETATHBIN IETK, BUCKO3a, LEILTO(aH.

Cunrernyeckne noaumepsl. [TomuMepusanus 1 NOJMKOHACHCALNS, KaK CIIOCOOBI
NoJydyeHus: nomuMmepoB. CHHTEeTMYECKHME Kayuyku. [lomuctuposn, teduoH u
MOJINBUHWIXJIOPU, KaK MPEACTaBUTENM IutacTMacc. CUHTETUYECKHAE BOJIOKHA!
KarpoH, HAJIOH, KEBJIAP, JIABCAH.

Hemoncmpayuu. KOUIEKIIMU KaydyyKOB, IUIACTMACC, CUHTETUYECKUX BOJIOKOH U
n3aei n3 HUX. GEPMEHTATUBHOE PA3IIOKEHUE MTEPOKCHIA BOIOPOJA € ITOMOILIBIO
KaTayia3bl CBEKECHATEPTHIX MOPKOBH HMJIN KapTOQers.

Jlabopamopnsie onsimpl. O3HaAKOMIICHUE ¢ KOJUIEKLIMAMHA Kay4yKOB, IJTACTMACC U
BOJIOKOH.

Ilpakmuueckas padoma. Pacio3HaBaHUE TUTACTMACC A BOJIOKOH.
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Conepxanne kypca. 11 kiace.
CrpoeHue BelecTs

OcHOBHBIE CBeJAeHHsI O CTpoeHHM aroma. CTpPOEHME aroma. COCTaB sjpa
(HYKJIOHBI) W »3nekTpoHHas oOonouka. [lonstue o006 wuzoromax. [lowsrue o
XUMHUYECKOM BIIEMEHTE, KAK COBOKYITHOCTH ATOMOB C OJIMHAKOBBIM 3apsI0M s1pa.
Hepunoanuyeckas cucrema xumu4yeckux yiementos /I. 1. MenaenieeBa B cBere
CBeTe Y4YeHHsI O CTPOeHNH aTtomMa. Du3HUYECKHiA CMBICIT MPUHATON B Tabmuue /1.
H. MeHnpeneesa CMMBOIMKA: TIOPAAKOBOIO HOMEpA BJIEMEHTA, HOMEpa MEpUoja 1
HOMepa rpynnel. [IoHSATHE O BAJIEHTHBIX 3M€KTpoHax. OTOOpakeHUE CTPOECHUS
AIICKTPOHHBIX ~ O0OJOYEK AarOMOB XMUMHWYECKMX JJIEMEHTOB C  MOMOIIBIO
AIIEKTPOHHBIX U 3JIEKTPOHHO-Tpadr4ecKknx Gopmy.

OObsicHEHNE 3aKOHOMEPHOCTEH W3MEHEHHMS! CBOWMCTB 3JIEMEHTOB B MEPHUOAAX H
rpynnax nepruoOAMYECKON CHCTEMBI, KAK CIEACTBUE UX 3JEKTPOHHOIO CTPOECHUS.
OJNEKTPOHHBIE CEMENCTBA XUMUYECKHUX JIIEMEHTOB.

CpaBaenue llepuoan4yeckoro 3aKoHa M TEOPHMH XMMHYECKOI0 CTPOCHHSI HA
punocodcekoii OCHOBe: TPEANOCHUIKM OTKPBLITUS [leprUOIMUYECKOro 3aKoHa W
TEOPUH XUMHUYECKOTO CTPOCHUS OPraHMYECKHX COCIAMHECHMIA, pPOJIb JTUYHOCTH B
UCTOPUM XWMHWH, 3HAYCHUE IMPAKTUKU B CTAHOBICHUM W PA3BUTHH XUMHUYECKHUX
TEOPHUH.

HNonnast XuMH4YeCKas CBSI3b H HOHHbIC KPUCTAIMYECKHE peléTKku. KatnoHsl
W aHWOHBI: WX 3apslbpl U Kiaccu(puKauus MO COCTaBy HA MPOCTHIC WU CIOKHBIE.
[IpencraBurenu. [Tondatne 00 WOHHOW XUMHYECKOW CBs3u. HoHHas
KPUCTANTMYECKass PEelIETKAa U (PU3NYECKUE CBOWMCTBA BEHIECTB, OOYCIOBICHHBIE
3TUM CTPOCHHEM.

KoBanienTHast  XUMHYeCKass  CBsi3b. ATOMHBIE M MOJICKYJSIPHbIE
KpHCTALIHYEeCKHEe PeIIéTKH. [TonsTie 0 KOBJICHTHOM CBSI3U.
ONEKTPOOTPULIATENILHOCTD, HEMOJISAPHAA M TOJSPHAsE KOBAICHTHBIE  CBA3M.
KparHocTh KOBaneHTHO# cBs3M. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHBIX CBS3CH:
OOMEHHBIA W JOHOPHO- AKLIENTOPHBINA. [IONSPHOCTE MONEKYIBI, KaK CIEICTBUE
MOJIAPHOCTH CBSI3M WM T€OMETPUM MOJIEKYJIB. KpUCTANIMUECKUE PEIETKUA C 3TUM
TUIIOM CBSA3W. MOJICKYJSIDHBIE M arOMHbIC. (DHU3WYECKUE CBOMCTBA BEILECTB,
0OYCJIOBJIEHHBIE THUIOM KPUCTAIIMYECKUX PEIIETOK.

Merajumnyeckasi ¢Bsi3b. [[OHATHE O METAIIMYECKOW CBSI3M W METAJUIAYECKUX
KPUCTAJUIMYECKUX peéTkax. DU3ndYecKue CBOMCTBA METAUIOB HA OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHUus. [IpuMeHeHHe METaioB Ha OCHOBE WX CBOMCTB.
UEpHBIEC W LIBETHBIE CIJIABHIL.
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Boaopoanas xumuueckasi cBsizb. MEKMOJICKYJISIPHAsS WM BHYTPUMOJIEKYJIsIpHAsS
BOJIOPOJHBIC CBSA3H. 3HAYEHUE MEKMOJICKYJISIPHBIX BOJAOPOIHBIX CBI3EH B MPUPOJIE
1 KU3HU YEJIOBEKA.

Honumepsbl.  [lonydyeHne  MONMMEPOB  PEAKIUSMH  NOJUMEPU3ALMH U
MOJIMKOHACHCAIIMK. BakHeHMe NnpeacTaBUTEeId IMJIaCTMAcC W BOJIOKOH, HX
MOJIyYCHHE, CBOMCTBA U MPUMEHEHUE. [IOHATHE O HEOPraHMYECCKUX MOJMMEpPaxX U
WX MPEJCTABUTEH.

JucnepcHble cucteMbl. [loHsTHE 0 qUCHEPCHON (haze M JUCIEPCUOHHOW CPETIE.
ArperatHoe COCTOSHHE pa3Mep 4YacTuil (pa3bl, KaK OCHOBA JUISl KJIacCH(pMKAIUU

JUCIIEPCHBIX ~ CUCTEM.  OMYJIBCUHM,  CYCIIEH3WHW, a3p030JM —  TPYIIIbI
rpyOOIMCIEPCHBIX CHCTEM, WX NPCACTABUTENW. 300d M TE€Id — TPYIIbI
TOHKOAMCIIEPCHBIX CUCTEM, WX TMpPEACTaBUTENH. [IOHATME O CHHEpE3uce u
KOAryJISILHAH.

Hemoncmpayuu. 1lepuoanyecKol CUCTEMBI XMMUYECKUX dneMmeHToB . WM.
Menaeneesa B pa3nuuHbix (popmax. Moaenb HOHHOW KPUCTAJUIMYECKONW PEIIETKA
Ha TpuUMepe XJopuaa Harpus. MuHepaimbl ¢ 3TUM THIIOM KPUCTAIIMYECKON
PEIIETKON: KaIbUHUT, rauT. Moaenu MOJIEKYIAPHONR KPUCTAUITMYECKON PEILETKH Ha
[PUMEPE «CYXOr0 JIBAA» WM HMOAAa W arOMHOM KPHUCTAUIMYECKOW PEIIETKH Ha
npuMepe anMasa, rpagura win kapua. Mojennb MosipHoro oobéma rasza. Moaenu
KPUCTATMYECKUX PEIIETOK HEKOTOPBIX MeTauioB.  Komiekuuu — 00pasnoB
Pa3IMYHBIX IACIIEPCHBIX CUCTEM. CHHEPE3UC U KOATYJISILUS.

Jlabopamopnste  onsimpi.  KOHCTPYMPOBAHME  MOJEIM  METALIMYECKON
XUMHYECKON CBsi3u. [lomydeHne KOJUIOMAHOIO PacTBOpa KypUHOro Oenka,
MCCIIEA0BAHUE €70 CBOWCTB C IOMOINBIO JIA3€PHOM VKa3KW M IIPOBEIECHHUE €r0
AeHarypanuu. [lonydeHue sMylIbCHHA PACTUTENBHOTO Macia U HAOMIONCHUE 3a €&
paccnoeHueM. [loyydeHne CyCleH3UMM «HM3BECTKOBOIO MOJIOKA» W HAONIOACHHE 3a
€€ ceIMMEHTAUEN.

XuMHYeCKHE peaKkuuu

Kaaccupukanuss XUMHYECKHX peakmMid. AJUIOTpPOnM3anus M M30Mepu3anus,
KaKk peakuuu Oe3 M3MEHEHWS COCTaBa BEUIECTB. AJIOTPONUS W €€ MPUYUHBL
Knaccupukanmss peakiuii mo pasiuyHbIM OCHOBAaHUSIM:. MO YHCIy M COCTaBY
pEarecHTOB M MPOAYKTOB, MO (ha3e, MO HKCIOIBb30BAHUIO Karajiu3aropa WIu
(depmenTa, no TemmoBoMy 3pdekry. TepMOXUMUYECKUE YPABHEHUS PEAKLIMA.
CropocTh XUMH4YECKHX peakumii. DakTOppl, OT KOTOPBIX 3aBUCHUT CKOPOCTH
XUMHAYECKUAX PEaKUUil: MPUPOJA pearupyrolnx BEIIECTB, TEMIEpArypa, MIomalb
UX CONPUKOCHOBEHHUS PEarupyrolux BELIECTB, UX KOHLIEHTpALUs, MPUCYTCTBUE
kartanmzaropa. lloHste o karammsze. DOEpPMEHTH, Kak OMOJOTMYECKHE
Kataimn3aropbl. UTHMMOUTOPEI, KAK «AHTOHUMBD) KaTATM3aTOPOB M UX 3HAYECHUE.
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XumMH4eckoe paBHOBecHe H cmoco0bl ero cmemeHust. Kiaccndukanms
XUMHYECKMX PEaKkUMid MO MPU3HAKY WX HampaeicHHs. [loHaTtue o0 oOparmmbix
peaKusX W XuUMUYeCKoM paBHoBecuu. [lpunmun Jle-Ilarense um  cnocoOwl
CMEILCHUSI XMMHYECKOTO paBHOBECUS. OO0Ias XapakTepUCTUKA PEaKMii CHHTE30B
aMmuaka 1 okcujaa cepol( VI) 1 paccMOTpeHUE yCITOBUI CMELICHHAS HX PABHOBECHS
Ha IIPOU3BOJICTBE.

I'mapoams. OOparumbiii U1 HEOOpPATUMBIA TUAPONU3bLL. ['Waponu3 coneil U ero
TUIBL. [ WAPOIU3 OPraHuvYeCKUX COCIMHEHHWHA B YKMBBIX OPraHU3MOB, KaK OCHOBA
oOmeHa BemiecTB. [loHsATHE 00 3HEpPreTMYECKOM OOMEHE B KIIETKE M POJIH
TUApOIn3a B HEM.

OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTeneHb OKHUCIEHUS M €€
ompenciacHue 1o (HopMysaM OpPraHU4eCKMX W HEOPraHMYEeCKUX BELIECTB.
ONEMEHTBl M BEHIECTBA, KAaK OKUCIMTEIIM W BOCCTAaHOBUTENU. lIoHATHME O
MPOLIECCaX OKUCIIEHUS U BOCCTAHOBICHUS. COCTABICHUE YPABHEHUNA XUMUYECKHUX
PEaKIMil Ha OCHOBE AJICKTPOHHOTO OanaHca.

DJIEKTPOJIN3 PACIVIaBOB H  PACTBOPOB  JJIEKTPOJIHTOB. XapakTEPUCTHUKA
AIIEKTPONIN3a, KaK OKUCIUTEIbHO-BOCCTAHOBUTENBLHOIO Mpouecca. OCOOEHHOCTH
ANIEKTPONNM3a, NPOTEKAIOMIET0 B  PAacTBOpax dAIeKTPOIUTOB. [IpakTyeckoe
NPUMEHEHUE DIIEKTPONIM3A. TOIMYYEHUE TajJOTeHOB, BOJOPOAA, KHCIOPOAA,
LICJIOYHBIX METAJUIOB U LIEJNOYEH, a TAK)KE ATFOMUHUS AJIEKTPOIU30M PaCIUIaBOB U
pacTBOPOB COCIMHEHHUA OTUX OJJIEMEHTOB. [IOHATHE O TrajlbBaHOIJIACTHKE,
rajIbBaHOCTETUH, PAQUHUPOBAHNY LIBETHBIX METAJUIOB.

Jemoncmpayuu. PacTBOPEHUE CEPHOM KHUCJIOTHL M aAMMHUAYHOW CEJUTPBL U
(uKcanus TETUIOBBIX SBICHHUHA A7l 3THX NPOLECCOB. B3auMonelcTBrs pacTBOPOB
COJISTHOM, CEPHOM M YKCYCHOHM KMCJIOT OIMHAKOBOM KOHLICHTPALMUA C OJUHAKOBBIMH
KyCOYKaMH (TpaHyJiaMi) HMHKA W B3aUMOJICHCTBUE OJMHAKOBBIX KYCOUYKOB Pa3HbIX
METAJJIOB (MarHusi, [IMHKA, JKEJIe3a) ¢ PACTBOPOM COJITHOM KHMCIIOTBI, KaK TPUMEP
3aBUCUMOCTM  CKOPOCTH  XMMHWYECKMX pEakUuid OT MNPUPOABl  BELIECCTB.
BzaumopeiicTBrie pacTBOPOB THOCY/b(]aTa HATPUST KOHLEHTPALMK U TEMIEPATYPHI
C pacTBOpPOM  CEpPHOM  KHUCIOTBL.  MONEIUPOBAHUE  KHUIALLETO  CIOSY.
Hcnonb30BaHNE HEOPraHUYECKHX KaTaIM3aTopoB (CONICH Kee3a, HOAUIa Kanus) h
NPUPOJHBIX OOBEKTOB, COACPKAUIMX Karajiazy (ChIpoe€ Msco, Kaprodenb) s
Pa3NoKEHUs MEPOKCUAA BOAOPOAA. B3auMOoaeHCTBAE LIMHKA C CONSHOM KHUCIIOTOR
HUTPATOM cepedpa, KaKk MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHONW pEAKIUi 1
peakun oomeHa. KoHCTpyupoBaHue MoAenu sneKkTponu3épa. BuaeodparMeHt
ITPOMBILIIEHHON YCTAHOBKH UTS TTOJIYYCHUS QIIFOMUHUSI.

Jlabopamopnste onsimel. Vmmoctpauust npaBuia beproiyie Ha MPAKTUKE —
MPOBEJICHUE peakiMii ¢ o0pa3oBaHMEM OCalKa, raza W BOABL [ E€TEPOreHHBIN

Karajin3 Ha NPpUMCPC Pa3jIOKCHHUS IICPOKCHIAa BOAOPOAa B IPUCYTCTBUH JHOKCHIA
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mapranma. Cwenienne paBHoBecus B cucteMe Fe’* + 3CNS™ < Fe(CNS);.
HcnpiTaHne WHIMKATOPAMH CPeAbl PAcTBOPOB COJNCH  Pa3IMUHBIX  THIIOB.
OKHCANTENbHO-BOCCTAHOBUTENBHAS PEAKLUsl W pEakuus OOMEHa Ha NpUMEpPE
B3aMMOJICHCTBUS PacTBOPOB cynbdara meau(1l) ¢ :xene3om u pacTBOPOM IIETOYM.
Ilpakmuueckaa padoma. PelicHWE OKCICPUMEHTAIBHBIX 3a4a4 IO TEME
«XUMUYECKas PEaAKLIUsD).

BewecrBa 1 ux cBoiicrea

Metannabl. Du3nyYECKHE CBOMCTBA METAUIOB, Kak (PYHKIUS WX CTPOCHUS.
JleneHue METAUIOB HA TPYNIbl B TEXHUKE M XUMHH. XUMUYECKUE CBOHCTBA
METAJIOB W HICKTPOXUMHUYECKUI psia HanpsbkeHWid. [loHsTHE 0 METAIIOTEPMUAN
(UTFOMUHOTEPMUM, MATHUETEPMHHA U AP. ).

Hemerannbl. baaropoansie raspl. Hemeramibl kak okucauTenu. HemeTannsl kak
BOCCTAHOBHUTENMU. P 3MEKTPOOTpULATEILHOCTH. MHEPTHBIE Wil OnaropoaHbIe
rasbl.

Kucaorel Heoprannveckne u oprannvecknue. KucioTel ¢ TOUKHA 3pEHUS aTOMHO-
MOJIEKYISIPHOTO yueHUsl. KHUCIOTEI ¢ TOUKH 3PEHUSI TECOPHH SJIEKTPOIMTUYECCKON
aucconuanyu. KucinoTel ¢ TOUKH 3peHHsl NPOTOHHOU Teopur. O0IIKMe XUMUYECKUE
cBoiicTBa kucaoT. Kiaccudukanus KUCIOT.

OcHoBaHHSI HeopraHuvyeckue m opraHmydeckue. OCHOBAHMS C TOYKH 3PEHUS
aTOMHO-MOJICKYJISIPHOTO ~ yueHHs. (OCHOBaHMS C TOYKM 3PEHHS  TEOPHUH
AIIEKTPOJTUTHYECKON aucconmanu. OCHOBaHHMS C TOYKM 3PEHHS NPOTOHHOM
Teopun. Knaccupukanuss OCHOBaHWNA. XHWMHYECKHE CBOWCTBA OPraHMYECKUX W
HEOPTraHWYECKUX OCHOBAHUM.

AmMpoTepHbIe COCTUHECHUSI HEOpraHu4ecKue 7| OpraHu4ecKue.
Heopranuueckne am(pOTepHBIC COCAMHEHHS: OKCHIbl W THAPOKCHIBI, — WX
CBOICTBa M moyyucHHe. AMPOTEPHBIE OPraHUYECKUE COCOUHEHHMS HA TPUMEPE
AMUHOKHCIIOT. [lenTuapl v nenTuaHas CBA3b.

Comn. Knaccupukanus coneid. JKECTKOCTh BOABI M CHOCOOBI €€ yCTPAHEHUS.
[Tepexon kapOoHara B ruapokapOoHar U oOparHo. OOIIME XUMUYECKUE CBOHCTBRA
COJIEH.

Hemoncmpauuu. Komnexuus METAJJIOB. Komnexuust HEMETAJLIOB.,
BzaumoneiicTBue KOHLCHTPUPOBAHHOM Aa30THOM KHCJIOTHI C MeAbk0. Bcemblinika
TEPMHUTHON cMecH. Bcmbliika 4€pHOr0 Mmopoxa. BHITECHEHHE TalOreHOB M3 MX
PAcTBOPOB JPYrMMH TajloreHaMu. B3ammozeicTBre NMapoB KOHLECHTPUPOBAHHBIX
PACTBOPOB COJISIHOM KUCJIOTHI M aMMHaKa («IbIM 0e3 orHs»). [lonyueHne ammuaka
U U3YUYECHHUE €r0 CBOMCTB. PaznuuHble Ciiydyan B3aUMOACHCTBHUSI PACTBOPOB COJICH
ATFOMHMHHASA CO ENOUBI. [lomyueHue kECTKOM BOABI M YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnosie onvimel. 1lonydyeHUE HEPACTBOPHMOIO THAPOKCHAA M €r0

B3aUMOJCHCTBAE € KUCIOTOW. HMccnenoBaHue KOHLEHTPUPOBAHHBIX PacTBOPOB
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COJISTHOW M YKCYCHOM KHCIIOT KamneJIbHbIM METOJIOM MPH UX Pa30aBICHUM BOAOH.
[TomyuyeHne aMm@OTEPHOrO THAPOKCHIA W HM3Y4YEHHE €ro CBOMCTB. [IpoBencHme
KaYeCTBEHHBIX PEAKIMA 10 OIPENEIIEHAIO COCTaBa COJIH.

Ilpakmuueckaa padoma. PeuicHWE OKCICPUMEHTAIBHBIX 33aJa4 IO TEME
«BemiecTBa U UX CBOKWCTBAY.

XuMHS H COBPEMEHHOE 0011eCTBO

IIpousBoacTBO aMMuaka M MeTraHosaa. [[oHATHE O XMMUYECKOW TEXHOJIOTUH.
XAMUYECKAE peakluh B TMPOM3BOJACTBE amMMuaka M MertaHona. OOwmas
KJAaCCU(MKALMOHHAS XapaKTEPUCTUKA PEaKLMii CUHTE3a B MPOM3BOACTBE ITHX
MPOAYKTOB. Hay4yHble MPUHUMIEBL, JeKAIIME B OCHOBE NMPOM3BOACTBA aMMHUAKA U
meTaHona. CpaBHEHHME 3TUX MTPOU3BOJCTB.

XHUMHYECKasi TPAMOTHOCTbL KAK KOMIIOHEHT OOIIel KYJAbTypbl YeJI0BEKa.
MapkupoBKa YMAaKOBOYHBIX MAaTr€pHAJIOB, SJIEKTPOHUKH W OBITOBOH TEXHUKH,
3KOJIOTHYHOTO TOBApa, MPOAYKTOB MUTAHUS, STUKETOK MO YXOYy 34 OACHKIOM.
Jemoncmpauyuu. Mopaens TNPOMBINUIEHHOW YCTaHOBKHA IOJMYYEHHUS CEPHOM
KACIOTEL. MOJENnb KOJIOHHBI CMHTE3a aMMHaka. BupeopparMeHTsl M chlaiabl o
CTETNIEHU SKOJIOTHYECKON YMCTOTHI TOBAPA.

Jlabopamopnsle  onvimpl.  V3yueHuEe  MApPKMPOBOK  PA3JIMYHBIX  BHUJIOB
MIPOMBILIIEHHBIX U TPOJOBOJILCTBEHHBIX TOBAPOB.

Temarnyeckoe MIaHUPOBaHHE
€ YKa3aHHEM KOJIUY€CTBA 4YaC0B, OTBOAUMbIX HA OCBOCHUE KAMXKAOH TeMbI

10 k1ace
Ne Tema KoanuectBo
4acoB
1 | IIpeamer oprannueckas Xumus. Teopust CTpOEHUs 2
oprannueckux coeaunennii A.M.bytneposa
2 | YieBogopoapl U UX NPUPOJHBIE HCTOUHUKH 12
3 | Kuciopona — v a30TCOAEPKAIIUE OPraHNYECCKHE 14
COCIMHEHHUS
4 | Oprannyeckas XUMHs 1 0OLIECTBO 5
11 kaace
Ne Tema KoanyectBo
4aCoB
1 | CtpoeHue BewecTn 9
2 | XUMUYECKHE PEaKLIMK 12
3 | BemecTBa u ux CBOMCTBA 9
4 | XuMusl 1 COBPEMEHHOE OOIIECTBO 4
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