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ITosicHUTENBLHAA 3aNIHCKA

Pabouas mporpamma mno mnpeamery «Xumus» (0a30BbIii W yriIyOJIeHHBI ypoBeHB) cooTBeTcTBYeT DeepanibHOMY TrOCYIapCTBEHHOMY
o0pa3oBaTebHOMY CTaHAAPTY CPEAHETO 00IIero oopa3oBaHUs, YTBEPKICHHOTO mIpukazoM MwuHoOpHayku Poccun ot 17.05.2012 Ne 413. PaGouas
nporpamMma pa3paboTaHa Ha OCHOBE aBTOPCKOI MPOrpaMMBbl:

e Xwumwus. Yriy0nennsiid ypoenb. 10—11 kmaccsl: pabouas nporpamma k nuaun YMK B. B. Jlyauna: yue6HO-MeToanueckoe nmocodue / B. B.
Epemun, A. A. Jlpoznos, 1. B. Epemuna, 3. FO. Kepumo. — M. [IPODA, 2017

e Xwumusa. ba3osbiii ypoBenb. 10—11 kmaccel: pabodas nporpamma Kk auaun YMK B. B. Jlyauna: ydyebHo-merogmdeckoe nocobue / B. B.
Epemun, A. A. [Ipo3nos, U. B. Epemuna, 3. 0. Kepumos. — M.: JIPODA, 2017

YyeOHuKH
e Epemun B.B., Ky3emenko H.E., Tepenun B.U. u ap./ [lox pen. Jlyauna B.B. Xumus (yrmyonéansiii ypoBens). 10 kmace. M.: poda, 2019
e Epemun B.B., Ky3smenko H.E., Tepenun B.U. u ap./ Ilox pexn. Jlynuna B.B. Xumus (yrnyonéunsiii yposens). 11 kiace. M.: [Ipoda, 2019
e Epemun B.B., Ky3smenko H.E., Tepenun B.U. u ap./ [lox pen. Jlynuna B.B. Xumus (6azoBbiif ypoBens).10 kiacc. M.: Ipoda, 2020
e Epemun B.B., Ky3smenko H.E., Tepenun B.U. u np./ Iloxg pen. JIynuna B.B. Xumus (6a3oBb1ii yposens). 11 kmace. M.: poda, 2020
W3yuenne xuMuu Ha 0a30BOM YpPOBHE OPHEHTHPOBAHO Ha OOIIyl0 (YHKIMOHAJIBHYIO T'PAMOTHOCTbH, IOJYYE€HHE KOMIIETEHTHOCTEH JUIs

MMOBCETHEBHOM KM3HU U OOIIETO pa3BUTHA. DTa IPYyIIIa Pe3yJIbTaTOB MIPEAIOIaraer:

— MOHMMAaHHE MPEAMETA, KIFOUYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIFOIIUX AJIEMEHTOB U3ydyaeMON MpPeIMETHON 00JacTH, YTO 00ecreunBaeTcsl He 3a
CYeT 3ay4YMBaHUs OINPEICICHUN W TMpaBWil, a MOCPEACTBOM MOJEITUPOBAHUS W TOCTAHOBKU MPOOJIEMHBIX BOMPOCOB KYJIBTYpPHI, XapaKTEPHBIX IS
JTaHHOW TIpeIMETHON 001acTu;

— YMEHUE pelIaTb OCHOBHbIE TPAKTUUECKHE 33/]a4l, XapaKTEePHbIE JIJIsl HCIIOJIb30BAHUS METOJI0OB U MHCTPYMEHTApHsl TaHHOM IpeIMeTHON 001acTH;

— OCO3HAHHME PaMOK HM3y4aeMOW MPEAMETHON 00JacTH, OTPAaHUYEHHOCTH METOJIOB U HMHCTPYMEHTOB, TUIMYHBIX CBS3€H C HEKOTOPBIMHU JAPYTUMHU
00J1acTIMHU 3HAHWS.

KommgecTBo 9acos 1o roJaM U3yuCHUA

KJ1acc KonuyecTBo yacoB B HEAEMIO KonnyectBo yacoB B roz
10 kmacc 1 70
11 xuacc 1 70
3a 2 roga o0y4yeHus 140




Ko1uecTBo KOHTPOJIBHBIX U IPAKTUYECKUX paboT

KJ1acc KosrdecTBo mpakTH4eckux pador KonuuecTBO KOHTPOJIBHBIX padoT
10 kimacc 2 2
11 knacc 1 2
3a 2 roxa ooyueHust 3 4

I/I3yquI/Ie XHUMHH Ha yl"J'Iy@]'IeHHOM YPOBHE MpEAnoIaracTt IOJIHOC OCBOCHHUC 0a3oBoro Kypca M BKIIOYACT paClIMPCHUC IMPEAMCTHBIX

PE3YIbTATOB M COJIEPKAHUsS, OPUEHTUPOBAHHOE HA MOATOTOBKY K MOCJIEAYIOMIeMY MpodeccCHOHAIbHOMY 00pa30BaHUIO; PA3BUTHE WHIUBUIYATBHBIX
CIIOCOOHOCTEH 00yJaroImmxcsl myTeM Oosiee TIIyOOKOTro, 4eM 3TO MpelycMaTpuBaeTcs 0a30BBIM KypCOM, OCBOCHHS OCHOB HAyK, CHCTEMAaTHYCCKHX
3HaHI/H>'I; YMCHHUC IMPUMCHATH MMOJTYYCHHBIC 3HAHUA I PCIICHUA IMPAKTUYCCKUX U y‘-Ie6HO-I/ICCJICI[OBaTCJII)CKI/IX 3a1a4 B I/I3MGHGHHOI\/JI, HCCTaHIIapTHOﬁ
CUTYyaIlUU; yMEHUE CUCTEMAaTU3UPOBATh U 0000IIATh MOTyUYCHHbIC 3HAHMUS.

I/IsyquI/Ie npecamMeTa Ha er'IY6J'IeHHOM YPOBHE IIO3BOJIACT C(bOpMHpOBaTL y 06yqaroumxc51 YMCHHEC aHAJIM3UPOBATh, IIPOTHO3UPOBATH U
OLICHMBATh C IMO3HUIUH DKOJIOTHYSCKOM 0e30macHOCTH IIOCIICACTBHA OBITOBOH U HpOHSBOHCTBeHHOfI JACATCIIbHOCTH YCJIOBCKA, CBSI3aHHOU C

MOJIYYCHHUECM, IPUMCHCHHUCM U nepepa60TK0171 BCIICCTB. I/IsyquHe npeamMceTa «XUMHS» B YACTHU (bOpMHpOBaHI/IH y 06yqalonmxc;1 HAay4YHOTr' O

MHPOBO33pPCHUA, OCBOCHUA O6HIeHay‘~IHI)IX MCTOJOB IMO3HAHUA, a4 TAKKC IPAKTHYCCKOI'0 NPUMCHCHHA HAYUYHBIX 3HAHWHM OCHOBAHO Ha MCKITPCAMETHBIX

CBA34AX C IpEAMETaMU obnacrei C€CTCCTBCHHBIX, MATEMATUYCCKUX U TYMAHUTAPHBIX HAYK.

KomuuecTBo yacoB mo roJjaM U3yuCHUsA

KJaccC

KoanuectBo yacoB B HCICIIIO

KomnnuectBo yacoB B ron

10 xitace

3

105

11 kmacc

3

105

3a 2 rona oOyuyeHus

210

KonnuecTBo KOHTPOIBHBIX U MPAKTUYECKUX paboT

KJIacc KoaunuecTBo mpaktudeckux padot KonnuecTBo KOHTPOIBHBIX padoT
10 xumacc 5 5
11 knacc 4 4
3a 2 roga o0y4eHust 9 9




Pazngea 1.

Iliianupyemble pe3yJibTaThl 0CBOEHHSI 00y4AIOIIMMUCA NpeaMeTa « XMMUsDH)

[Inanupyemsie Ha 06a3oBom ypoBHE Ha yriny6nenHom ypoBHe
pE3yIbTATHI
npeomemmnovle BpinyckHUK Ha 0230BOM YPOBHE HAYYUTCH: BbInycKHUK HA yIri1y0JIeHHOM YPOBHE HAYYHTCS:
pe3ynobmamol — packpelBaTb Ha  IpAMEpax  pojiab  XHMHHA B —  packpbIBaTh Ha MIPUMEPAX POJIb XUMHHU B (POPMUPOBAHUH

(hopMHUPOBaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa W B
MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

—  JIeMOHCTPUPOBAaTh Ha TMPUMEPAX B3aUMOCBS3b MEXKIY
XUMUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

—  TMOHUMATh Pu3nueckuii cMbici [leproaudyeckoro 3aKoHa
JI.1. MenpeneeBa U Ha €ro OCHOBE OOBSCHATH 3aBHCHUMOCTH
CBOHCTB XHMMHYECKHX DJJIEMEHTOB M OOpa30BaHHBIX WMH
BEILIECTB OT JIEKTPOHHOTO CTPOCHUS ATOMOB;

— packpblBaThb Ha MpUMEpax  IOJOKCHHS
XUMH4YECKOro crpoenust A.M. bytneposa;

—  OOBSACHSATH MPUYUHBI MHOTOOOpAa3us BEUIECTB HA OCHOBE
00IIMX MpeICTaBIeHNU 00 UX COCTaBE U CTPOEHUU;

—  TPUMEHSTH rpaBuiIa CHCTEMaTUYECKON
MEXIyHApOAHOM HOMEHKJIATYPhI KaK CPEACTBA PA3IUUYCHHUS U
UJIEHTU()UKAIIMN BEIIECTB 110 UX COCTAaBY M CTPOEHUIO;

—  COCTaBJIATh MOJEKYJSpHBIE M CTPYKTYPHBIE (POPMYIIBI
OpraHWYECKUX BEIIECTB KaK HOCUTENeH WHPOpMAIMH O
CTPOCHHUH BEUIECTBA, €r0 CBOMCTBAX M MPUHAIIECKHOCTH K
OTIpeIeJICHHOMY KJIaCCy COCTMHECHHUIA;

—  XapakTepu30BaTh OPraHMYECKUE BEIEeCTBAa MO COCTAaBY,
CTPOGHHIO W  CBOWCTBaM, yCTaHaBIMBaTh  TMPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXAY MAaHHBIMH XapaKTepUCTUKAMH
BEIIIECTBA;

—  TPUBOJUTH MIpUMEPDI XUMHYECKHUX peakuuii,
PaCKpBIBAOIIINX XapaKTepHBIC CBOIiCTBa THIIMYHBIX
MpEACTaBUTENEH KJIaCCOB OPTaHMYECKUX BEUIECTB C IIEJIbI0 UX
uaeHTU(OUKAIMN U 00BICHEHHS 001aCTH MPUMEHEHHS;

Teopuu

COBPEMEHHOM HAy4yHOM KapTUHBI MHpa W B IPaKTUYECKOH
JESATEILHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKIYy XUMHEH U
JPYTUMU €CTECTBEHHBIMU HAyKaMU;

—  WUIIOCTPUPOBATh HA TpUMEpax CTAHOBJICHUE W
SBOJIOLMI0 OPraHUYECKOW XMMHUHU KaK HayKd Ha Pa3IMYHbIX
MCTOPUYECKHX dTalax ee pa3BUTHS,

—  YCTaHaBJIMBATh MPUYMHHO-CIEIACTBEHHBIE CBS3H MEKIY
CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOTUYCCKUM
U3MEHEHUEM  CBOMCTB  XMMHUYECKHMX 3JEMEHTOB U  HX
COCIMHCHUII B COOTBETCTBUU C TMIOJOKEHUEM XHWMHUUYECKHX
3JIEMEHTOB B IEPUOUYECKON CUCTEME;

—  QHAJIM3MPOBATh COCTAB, CTPOEHHE U CBOWMCTBA BEIIECTB,
OPUMEHSA TOJIOKEHUS OCHOBHBIX XMMHYECKHUX TEOPHUMA:
XUMHUYECKOTO CTPOCHHUS OpTraHUYECKUX COCIMHEHUI
A.M. BytnepoBa, CTpoeHHs aTroMa, XWMHYECKOW CBS3H,
3JEKTPOJIUTUYECKON JHCCOLMALUA KHUCIOT W  OCHOBaHHIA;
yCTaHaBIWBATh  MPUYUHHO-CIEJACTBEHHBIE  CBSI3M  MEXIY
CBOMCTBAaMH BEILIECTBA M €T0 COCTABOM U CTPOCHHEM;

—  TNPUMEHSTH MPaBUJIa CUCTEMAaTUYECKOW MEXIyHApOIHOM
HOMEHKJIATYPhl KaK CpEICTBa Pa3IUueHUs M HISHTU(DUKALNN
BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

—  COCTaBISTh MOJEKYISpPHBIE M CTPYKTYPHBIE (POPMYIBI
HEOPraHUYECKNX M OPTaHMYECKUX BEIIECTB KaK HOCHUTEIEH
uHpoOpMallMMd O CTPOCHUU BEIIECTBAa, €ro CBOMCTBaX U
MIPUHAITIEKHOCTH K OIPEJIETICHHOMY KJIACCy COeIMHEHU;

— OOBSCHATH, TpHUpPOAY H  CcmocoObl  0Opa3oBaHUA
XUMUYECKON CBSI3M: KOBAJICHTHOM (TIOJIIPHOM, HEMOJSPHOMN),




—  IPOTHO3MPOBATH BO3MOXKHOCTb IIPOTEKAHHUS
XUMHUYECKHUX PEAaKLUI Ha OCHOBE 3HAHUM O TUIAX XMMHUYECKON
CBI3M B MOJIEKYJIaX pPEareHTOB M WX PEaKLHOHHOU
CIIOCOOHOCTH;

— HCIOJB30BaTh 3HAaHUSA O COCTaBe, CTPOCHUU W
XUMAYECKHX  CBOMCTBaX  BEIIECTB  JUII  OE€30MacHOTro

NPUMEHEHHS B IPAKTHYECKOH AEATEIBHOCTH;

—  TOPUBOIUTH NPUMEPHI MPAKTHYECKOTO HCIOJIBb30BAHUS
NOPOIYKTOB mepepaboTku HeGTH W  MPUPOAHOrO  rasa,
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ (HOJII/IE)TI/IJICHa,
CHHTETUYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA);

— MMPOBOAWUTL OIIBITBHI IO PACO3HABAHHWIO OPTraHUYCCKUX
BEILECTB: TJIMIEPHHA, YKCYCHOH KHCIIOTBI, HENpeIeIbHbBIX
KHUPOB, TIIOKO3bI, Kpaxmaja, OCJIKOB — B COCTaBE IMHUIIEBHIX
IPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

—  BIQJICTh NIPABWJIAMU U TIpUeMaMu 0e301acHoi paboThI C
XMMHYECKIMH BEIECTBAMH U J1a0OpaTOpHBIM 000pYAOBaHUEM;

- YCTaHaBJIMBATh 3aBUCUMOCTHL CKOPOCTHU XUMHYECKOH
pEaKIuy U CMEUICHUS] XUMUYECKOTO PABHOBECHS OT Pa3INYHBIX
(hakTOpOB C IENBI0 OMpENeNeHUs ONTUMAJIbHBIX YCIOBUM
NPOTEKaHHsI XUMUYECKHX TPOIECCOB;

—  NPUBOJUTH NIPUMEPHI TUAPOIU3A COJIEN B TOBCEIHEBHON
’KM3HU YEJIOBEKa;

—  IPUBOJHUTH IIPUMEPBI OKHUCIIUTEIBHO-
BOCCTaHOBHTEIIFHBIX PEaKIMi B TPUPOJE, MPOU3BOJICTBEHHBIX
mporieccax 1 )KU3HEIESITeTbHOCTH OPTaHU3MOB;

—  TPUBOIUTH pUMEpPbI XMUMHUYECKHX  DEeaKIHi,
pacKphIBAIOIMUX OOIIME XWUMHUYECKHE CBONCTBA TPOCTHIX
BEIIIECTB — METAJIOB M HEMETAJLIOB;

— MIPpOBOAWTE PpPacCyYCTbl Ha HAXOXICHUC MOJ'IeKy.]'IprHOﬁ
(bopMyIBl YrIeBOAOpOa MO MPOIYKTAM CrOpaHHs M MO €ro
OTHOCHUTEIBHON INIOTHOCTH M MAaCCOBBIM JOJIIM  3JIEMEHTOB,
BXOJSIINX B €r0 COCTaB;

— BJaAeTh MpaBujIaMu 0e30macHOro oOpalieHus c
€JIKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU

MOHHOM, METAJNTNYECKON, BOJJOPOIHOM — C IIeJIbIO0 ONpeesieHuUs
XUMHUYECKON aKTUBHOCTH BEILIECTB;

—  XapakTepu30BaTh buznueckue CBOMCTBA
HEOPraHUYECKNX M OPraHMYECKUX BEIIECTB W YCTaHABIUBATH

3aBUCUMOCTh  ()M3MYECKMX CBOWCTB BELIECTB OT THIIA
KPUCTAIUIMYECKOM PELIETKH;

—  XapakTepu3oBaTb 3aKOHOMEPHOCTH B  W3MEHEHUU
XUMUYECKUX  CBOMCTB  IPOCTBIX  BEIIECTB, BOJOPOIHBIX
COEIMHEHMH, BBICIINX OKCUJIOB U TUAPOKCUIIOB;

—  IpUBOJUTH IIPUMEPBI XUMHUYECKUX peakuui,
pPacKpbIBAIOIIUX  XapaKTepHble  XMMHYECKHE  CBOWCTBA

HEOPTaHWYECKUX U OPTraHMYECKHUX BEUISCTB M3YUCHHBIX KIACCOB
C MeIpl0 HX HWIACHTHPUKAIMK U OOBICHEHHS 00JIacTH
IPUMCHCHHS,

—  ONpeAeiATh MEXaHHW3M PEaKIMd B 3aBUCUMOCTH OT
YCIIOBUH TIPOBEJICHUS PEAKIIUU U IPOTHO3UPOBATH BO3MOYKHOCTh
IPOTEKAHUS XMMHYECKHUX PEAKI[Uil Ha OCHOBE THIIA XUMHUYECKOU
CBSI3M U aKTUBHOCTH PEarcHTOB;

—  yCTaHaBIUBATh 3aBUCUMOCTh peaKMOHHON
CIIOCOOHOCTH  OpPTaHWYECKUX COCAMHEHUN OT XapakTepa
B3aMMHOTO BIIMSHMSI aTOMOB B  MOJEKyJaX C  LEJbI0

MIPOTrHO3UPOBAHUS MPOJAYKTOB PEAKIINY;

—  YCTaHaBIMBaTh 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOH
peaKkuuy U CMEIIeHNUs XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHbIX
(GakTOpoB C IENbI0 OMNpeAeTeHHUS ONTHUMAJIbHBIX YCIOBHM
MIPOTEKAHNS XUMHUECKUX MPOILIECCOB;

—  YCTaHaBJMBaTh T'€HETHUYECKYIO CBS3b MEXIYy KIaccaMu
HEOPraHWYECKUX U OPraHWYEeCKUX BEHIECTB AJii OOOCHOBaHUS
MPUHIUIHAILHON BO3MOXKHOCTH TOJIyYEHHs] HEOPTaHUUECKUX U
OpPraHMYECKUX COEAUHEHU 3aJaHHOTO COCTaBa U CTPOCHMUS;

— 1oaOupaTh peareHThl, YCIOBUSA U OMPEAEIATh MPOAYKTHI
peakuuii, TO3BOJIAIOIIMX pealn30oBaTh JiabopaTOpHblE U
IIPOMBIIIIJIEHHBIE CIOCOOBI MOJTyYeHUS BaKHEHIIINX
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB;

—  OINpeAensaTh XapakTep Cpellbl B pe3yJbTaTe TUAPOJIN3a




OBITOBOM XHMHH;
—  OCYIIECTBJIATh IOWCK XHMHYECKOW HWH(MOpPMALUU I10

Ha3BaHUAM, HAEHTH(UKATOpaM, CTPYKTYpHBIM (opMyiIaMm
BELIECTB;
— KpWUTMYECKM  OLEHHMBaTb M HMHTEPIPETUPOBATH

XUMHAYECKYI0 HH(OpMaIUio, COIepkaIllylocs B COOOIICHUSIX
cCpeAcTB MaccoBoil uHGpopmanuu, pecypcax HWHTepHeTa,
HAYYHO-TIONYJISIPHBIX CTaThsIX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B IIEJIAX BBISABICHUS ONIMOOYHBIX
CYXJIeHUI 1 (OPMHUPOBAHUST COOCTBEHHOM MO3HIINY;

—  MPEACTAaBJIATh IYTH PEIICHUS TI00ATBHBIX MPOOJIEM,
CTOSIIINAX nepen YeJI0OBEYECTBOM: IKOJIOTHYECKHUX,
JHEPreTHYECKHUX, CBHIPHEBBIX, U POJb XUMHUU B PEHICHUH JTUX
pooIeM.

Boinycknuk na 6a3080m ypoeHne noyuum 603moHcHOCHb
Hayyumoca:

—  ucnoiv3oeamv Memoobl HAYYHO20 NO3HAHUA  NpU
8bINOHEHUU NPOEKMO8 U YUEOHO-UCCIe008AMENLCKUX 3A0aY NO
U3YYeHUro Ceolcms, Ccnocobo8 NOayYyeHus U pacno3HA8aAHUs
Op2aHU4eCcKUx eujecmae;

—  00bAcHAMbL  npupody U Cnocodvl  06pPaA308aHUsL
XUMUYECKOU C8A3U. KOBANEHMHOU (NOJSAPHOU, HENONAPHOI),
UOHHOU, MEeMANIUYECKOl, 8000POOHOL — C Yelblo OnpedeneHus
XUMUYECKOU aKMUBHOCMU eUjeCme;

—  YCMauasiueams 2eHemMuUYecKyro Cesa3b Mexcoy Kiaccamu
opeaHudeckux eeujecms 011 000CHO8AHUS NPUHYUNUATLHOU
B03MOJICHOCMU ~ NONYYEHUs  OpP2AHUYECKUX  COeOUHeHUlU
3A0AHHO20 COCMABA U CIMPOEHUSL;

—  YCMAaHMaenueamsv 3aUMOCEA3U MexHcoy pakmamu u
meopueti, NPUYUHOL U Cle0cmeuem npu amaiusze npooIemMHbIX
cumyayuti u 060CHOBAHUU NPUHUMACMBIX peuleHUli Ha OCHOGe
XUMUYECKUX 3HAHULL.

HECOPraHNMYCCKUX MW OPraHu4YCCKHUX BCHICCTB HU IIPUBOAUTH

IpUMEPBl TUAPOIU3a BEIIECTB B IIOBCEJHEBHOW JKU3HU
4eJoBeKa,  OMOJOrMYecKMX  OOMEHHBIX  Ipoleccax |
IIPOMBIIIIJIEHHOCTH;

—  IIPUBOJMTH IIPUMEPBI OKHUCJIUTEIBHO-

BOCCTAaHOBUTENbHBIX pEAKLUil B IpPHUPOJE, NMPOU3BOICTBEHHBIX
npolieccax U )KU3HEAEATeIbHOCTH OPraHU3MOB;

—  00OCHOBHIBAThH IIPAKTHYECKOE HCII0JIb30BaHUE
HEOPraHMYECKUX W OpPraHMYECKHUX BELIECTB U HX peakuuil B
IPOMBIIIJICHHOCTH U OBITY;

—  BBIIOJHATH XUMHUYECKHUH 9KCHEPUMEHT o
pacno3HaBaHUIO M MOJIYYEHMIO  HEOPraHWYeCKUX U
OpPraHUYECKUX BEILIECTB, OTHOCSILIMXCSA K Pa3IMYHbIM KJlaccam
COEMHEHMUI, B COOTBETCTBUM C INPaBWJIAMU M INpUEMaMHu
O0e3omacHOil  pabOTBl € XMMHUYECKMMHU  BELIECTBAMH U
1a00paTOPHBIM 000PYJOBaHHUEM;

— TPOBOAMTH pacyeThbl Ha OCHOBE XMMHUYECKHX (HOpMyT U
YPaBHEHHMI pEaKIMii: HaXOXKIEHHE MOJICKYISIPHOH (OpMYITbI
OpPraHMYECKOTO BEIIECTBA [0 €ro IUIOTHOCTU M MAacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO IPOAYKTaM
CrOpaHMsl; pacyeTbl MaccOBOM JOJM (Macchl) XHMHYECKOTO
COEIMHEHUS] B CMECH; pacueTbl Macchl (00beMa, KOJIMYecTBa
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO M3 BELIECTB JaHO B
n30bITKE (MMEEeT IMPUMECH); pacueThl MacCOBOM MM 00BEMHOU
JOJY  BBIXOZA TPOAYKTAa pEakUuu OT  TEOPETHUYECKU
BO3MOXKHOI'0; pacueThl TEIUIOBOTO 3(PQeKTa peaklnu; pacyeTsl
O00BEMHBIX OTHOIIEHUH Ta30B MpH XMMHUYECKHUX PEaKIUAX;
pacueTsl Macchl (0ObeMa, KOJIMYecTBa BeLIeCTBa) MPOAYKTa
peakuuu, €ciau OAHO M3 BEIIECTB JaHO B BUJIE pacTBopa C
ONPEACICHHON MacCOBOM J10JIEH PACTBOPEHHOT'O BEIIECTBA;

—  UCIOJB30BaTh METOJbl HAYYHOI'O II03HAHWA: AaHAIU3,
CUHTE3, MOJAEIUPOBAHNE XUMUYECKUX MPOIECCOB U SIBICHUN —
IIPU pelIeHUH y4eOHO-HCCIIe0BATENbCKUX 3a/1au M0 U3YUYEHHUIO
CBOMCTB, CIIOCOOOB MOJIYYE€HHUS U PaclO3HABAHUS OPraHUYECKUX
BEIIECTB;




—  BJAJEeTh NpaBuiIaMu 0€30MacHOr0 OOpaIlEHUs C eIKUMU,
TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBOU
XUMHH;

—  OCYHIECTBIISITh TIOMCK XWUMHUYECKOW WH(GOpMAIUU TIO
Ha3BaHUAM, UACHTU(DUKATOpPAM, CTPYKTYpHbIM Qopmyiaam
BEIIIECTB;

—  KPUTHYECKH OLICHUBATh u UHTEPIPETUPOBATH
XUMHAYECKYI0 HMH(OpMAIMIO, COJACPXKALIYIOCS B COOOLICHHUAX
CpeICTB MaccoBoil nHGopmaluu, pecypcax urepuera, Hay4yHo-
MOMYJIIPHBIX CTaThAX C TOYKH 3PCHHSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B II€NIAX BBISABICHUS OIMIMOOYHBIX CYXACHUNA U
(dbopmMupoBaHUs COOCTBEHHON MO3HIINY;

— yCTaHaBIMBATh B3aUMOCBS3UM Mexay GakraMu W
TEOpHEH, MPUYNHONW U CIEICTBHEM IpPHU aHATU3€ MPOOIEMHBIX
cCUTyaluii 1 00OCHOBAaHWU MPUHUMAEMBIX PEIICHUNH HAa OCHOBE
XHMHYCCKHUX 3HAHMI,

—  TPEINCTaBNSATh IMYTH pEHIeHHs] TI00aJBHBIX MpoOseM,
CTOSIIMX  TepeJ  YEeJIOBEYEeCTBOM, W  IEPCIEKTUBHBIX
HaNpaBIEHUN Pa3BUTHS XUMUYECKHX TEXHOJIOTHIA, B TOM YHCIIE
TEXHOJIOTMI  COBPEMEHHBIX  MaTEpPUAJIOB C  pa3JIMYHON
(YHKITMOHATTBHOCTHI0, BO30OHOBISIEMBIX HCTOYHUKOB CBIPBS,
nepepaboTKH W YTWIM3AIMH TPOMBIIUICHHBIX W OBITOBBIX
OTXO/IOB.

Buinycknuk na y2nyonennom ypoene noiyuum 03mMO0HCHOCHb
Hayyumoca:

—  ¢opmynruposams yeib UCCIe008AHUS, BblOGU2AMb U
npogepsams  IKCNePUMEHMANbHO — SUNome3vbl 0  XUMUYECKUX
ceoticmeax eewjecme Ha OCHOGE UX COCMABA U CMPOEHUs, UX
CnocoOHOCMU 6CMYNAMb 8 XUMU4ecKue peakyuu, o xapakmepe u
NPOOYKMAX pa3IuyHbIX XUMUUECKUX PeaKyull;

—  CaMOCMOAMENbHO  NIAHUPOBAMb U NPOBOOUNb
Xumuyeckue  IKCHEPpUMEHMbl ¢ COOn0OeHueM  Npasul
bezonacHoii  pabomel ¢ eewecmeamu U  J1AOOPAMOPHLIM
000pyodosanuem,

—  uUHmMepnpemuposamv OAHHblE O COCMAge U CMpOeHUU




gewecms, NOJIYYEHHble C NOMOUbIO COBPEMEHHbIX u3UKO-
XUMUYECKUX MEMOO08,

—  ONuUCLIBAMb COCMOSIHUE JJIeKMPOHA 8 amome HA OCHO8e
COBPEMEHHbIX — KBAHMOB0-MEXAHUYECKUX — NpeoCcmasieHuti o
cmpoeHuu amoma o4 00bsICHeHUs.  pe3y1bmamos
CNEeKMpAIbHO20 AHANU3A BEUIECNE,

—  Xapakmepuzo6amb ponb asomocooeparcaujux
2emepOYUKIUYECKUX COEOUHEeHUN U HYKIeUHOBbIX KUCIOM KaK
BANCHETIUUUX OUOTOSUYECKU AKMUBHBIX 8eLYeCms;

—  NPOCHO3UPOBAMb B03MONCHOCTb NpOmMeKanusl
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX — peaKyull, —Jexcawjux 6
0CHOBe NPUPOOHBIX U NPOU3BOOCMBEHHBIX NPOYECCO8.




JIUYHOCHIHbLE
pe3ybmamal
0ceoeHusn
npeomema

—  HHHUIHMATUBHOCTD, Kp€aTUuBHOCTD, T'OTOBHOCTbH n
CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPCACIICHHIO, CIIOCOOHOCTD
CTaBUTh LCIU U CTPOUTDH JKU3HCHHLIC ILJIaHBI;

— TOTOBHOCTb M  CHOCOOHOCTH  OOyd4arommuxcsi K
OTCTAaMBaHHIO  COOCTBEHHOTO  MHEHHs, TOTOBHOCTh H
CIOCOOHOCTh ~ BhIpaOaThiBaTh COOCTBEHHYIO MO3HMIHIO Ha

OCHOBE OCO3HAHMS ¥ OCMBICIICHUS;
— TOTOBHOCTb U  CIIOCOOHOCTH
CaMOpPa3BUTHUIO H CAMOBOCITHTAHHIO;
— TOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM
qHcIe caMo00pa30BaHHUIO;

oOyJarommxcst K

—  pa3BUTHE KOMITETCHIIUM COTPY/HUYECTBA B
o0pa3oBaTeNnpHOM, YyueOHO-HUCCIIEeIOBATENbCKON, MPOEKTHOU
NESITeNIbHOCTH,

—  MHUPOBO33pEHHE, COOTBETCTBYIOUIEE COBPEMEHHOMY

YPOBHIO pa3BUTHUA HAYKH, 3HAYUMOCTHU HAYKH, 'OTOBHOCTH K
HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIAJICHUE JOCTOBEPHOM
nHpopManuerd O TEPEIOBBIX JOCTHIKCHHSIX W OTKPBITHSIX
MHUPOBOM UM OTEYECTBEHHOM HAYKH, 3aWHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUSAX 00 YCTPOICTBE MHpa U OOILIECTBA;

— TIOpUHATHE M pealu3auusi LEHHOCTEH 3I0pOBOrO H
Oe3omacHoro oOpasza >KHU3HHM, OEpeXHOEe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILEHHE K COOCTBEHHOMY (PM3UYECKOMY U
MICUXOJIOTMYECKOMY 3/10pPOBBIO;

- JKOJIOTMYECKas Ky/lbTypa, O€peKHOE OTHOIIEHUS K

pOIHOW 3emile, MPUPOAHBIM OoraTtcTBamM Poccum u mupa;

MMOHUMAaHHE BIIUSIHUSA COLIMAIILHO-3KOHOMHMYECKHUX

MPOIECCOB HA COCTOSIHUE MPUPOTHON M COLMATBHON CPEIIb,

OTBETCTBEHHOCTb 3@ COCTOSIHHE IIPUPOJHBIX PECYPCOB;

YMEHHS W HaBBIKM pPa3yMHOIO IIPUPOIOIOIB30BaHUS,

HETEPIIMMOE OTHOIIEHUE K JEHCTBUSM, NMPUHOCSIIUM BpEJ

9KOJIOTMH; NPUOOPETEHHE OIbITa 3KOJIOr0-HaIlpPaBIEHHOM

JESTENbHOCTH.

— UHHULIUATUBHOCTb,  KPEaTHBHOCTh,  TOTOBHOCTH |
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPEIETICHUIO, CIIOCOOHOCTD
CTaBUTb LIEJIU U CTPOUTD )KU3HCHHBIC TIUIaHBI,

— TOTOBHOCTh M  CHOCOOHOCTH  OOydJalommxcs K
OTCTaWBaHHUIO  COOCTBEHHOI'O  MHEHHS, TOTOBHOCTb U
CIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO MO3UIIMIO HA OCHOBE
OCO3HaHUS U OCMBICIICHUS;

— TOTOBHOCTH M  CHOCOOHOCTH
CaMOpa3BUTHUIO  CAMOBOCIIHTAHHIO;

— TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM
qHCIIe CaMOo0OPa30BaHHUIO;

oOyyarouxcst K

—  pa3BUTHE KOMITETCHIIH I COTPYAHUYECTBA B
o0pa3oBaTeNnbHOM, y4eOHO-UCCIEeOBATENLCKON, MPOEKTHON
JESITeNIbHOCTH;

—  MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY

YPOBHIO pa3BUTHUsS HayKM, 3HAUMMOCTH HAayKH, FOTOBHOCTb K
HAY4YHO-TEXHUYECKOMY TBOpPYECTBY, BIaJICHUE JOCTOBEPHOM
UHpOpMaLMell O TepeNoBBIX JOCTHXKEHUSX M OTKPBITHAX
MHUPOBOM M OTEYECTBEHHOM HAYKH, 3aUHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

— TpUHATHE U pealu3alys LEHHOCTEW 370pOBOrO U
Oe3omacHoro oOpa3a »U3HH, OEpexHOoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PHU3MUECKOMY H
MICUXO0JIOTMYECKOMY 3/10pPOBbIO;

- DKOJIOTMYECKash KyJbTypa, OEpeKHOE OTHOIIEHUS K

ponHOI 3emiie, MpUpPoAHbIM OoratcTBam Poccum u mwupa;

NOHMMAHHNE BIMSIHUS COLIMAIIBHO-DKOHOMMYECKHX MPOLIECCOB

Ha COCTOSIHUE€ TMPHUPOJHOM H  COLMAIBHOM  Cpelbl,

OTBETCTBEHHOCTb 3a COCTOSIHUE TPUPOJHBIX PECYPCOB;

YMEHHMSI W HaBBIKM PAa3yMHOTO MPHUPOAOIOJIb30BAHUS,

HETEPNUMOE OTHOILIEHUE K JEHCTBUAM, NPUHOCAIIUM BpEL

9KOJIOTHM;, TPHUOOpPETEeHHE OIbITa HKOJIOTO-HaNpaBICHHON

JESITENBHOCTH.




MemanpeomemH
ble pezyibmantvl

Pecynamusnvle ynueepcanvhvie yuedvie oeticmeus
BhINyCKHHUK HAYYUTCS:

—  CaMOCTOSITEJILHO OTpeesATh eI, 3a7aBaTh
nmapameTpbl ¥ KPUTEPUH, TI0O KOTOPBIM MOYKHO OIPEAEIUTb, YTO
LeJb JOCTUTHYTA;

—  OIICHUBAaThb BO3MOXKHBIC IIOCIICJCTBHS
IIOCTaBJICHHOM IIC]IH B ACATCILHOCTH;

— cTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIE 3a/layd B
OGp%OBaTCHBHOﬁ ACATCIIbHOCTU U )KU3HCHHBIX CUTYAlUAX,

— OLCHUBATh PECYpPChl, B TOM YHCJIC BpPECMA U APYIUC
HEMATCpHAJIbHBIC PECYPCHI, HGO6XO[[I/IMI)IG I JOCTHUKCHUSA
IIOCTaBJICHHOM 1IEJIN;

— BI)I6I/IpaTB IyTb AOOCTHXXCHUA 1CJIHU, IJIaHUPOBATH
pelleHre MOCTaBIeHHBIX 3aj1a4, ONTUMU3HPYS MaTepualbHbIe U
HEMATCPpHUAJIIbHBIC 3aTpPaThl,

—  OpraHu3oBbIBaTh 3(PGEKTUBHBIA  IMOWCK
HGO6XOZ[I/IMBIX JUI1 TOCTUXKCHUA IIOCTaBJICHHOU Oeiiu,

—  COIOCTaBJIATH MOJNYYEHHBIH PE3ylbTaT ACSITEILHOCTU C
MOCTABJICHHOM 3apaHee 1ENbIO.

JOCTHIKCHUA

pecypcos,

Ilo3nasamenvHvie yHUsepcaivHole yuebHbvle Oelicmeus
BEIYCKHHUK HAYYHUTCS:

— HCKaTh U HAXOJUTh OOOOIIEHHBIE CIOCOOBI PEIICHHS
3a71a4, B TOM  UHCJIE, OCYUIECTBIATH  Pa3BEPHYTHII
MH()OPMAIIMOHHBIN TOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIE
(yueOHbIe U TO3HABATENbHEIE) 3a/1a4H;

—  KpPUTHUYECKHU OIICHHMBATH i WHTEPIPETUPOBATH
UHPOPMAIIMIO C  Pa3HBIX  TO3UIIHIA, pacno3HaBaThb U
(UKCUPOBATH MPOTHBOPEUHS B MH(OOPMAITMOHHBIX ICTOYHHUKAX

—  HWCIOJB30BAaTh pPa3IUYHBICE MOJEITBHO-CXEMaTHYECKUE
CpencTtBa IJisi  TPEACTABJICHHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH, a TakkKe MPOTUBOPEUUI, BBISBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHKAX;

— HaxOoJWTb M MPUBOJUTH KPUTHUUYECKHE aAPTyMEHTHI B
OTHOILIEHNUN JACUCTBUH M CYXAECHUH JPYyroro; CIOKOHHO H

Pecynamusnvle ynusepcanvhvie yueduvie oeticmeus
BbINYyCKHHUK HAYYUTCS:

—  CaMOCTOSITEJILHO OINpPEACISITh LENH, 33aBaTh MapaMeTphbl
U KPHUTEpUH, IO KOTOPHIM MOXKHO OIPEACINTh, YTO IEJb
JIOCTUTHYTA;

—  OIICHHUBAaThb BO3MOJKHBIC IIOCJICIACTBUS
MOCTaBJICHHOM IIC]IH B ACATCILHOCTH;

— craBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3a/layd B
06pa30BaTeHBHOﬁ ACATCIIbHOCTH U ) KU3HCHHBIX CUTYAlUAX

— OLEHUBAThH pPECYpPChl, B TOM YHCIE BpeMs U Jpyrue
HEMaTepHaIbHBIE PECYpPChl, HEOOXOAUMBIC IS JOCTHXKEHUS
IIOCTaBIICHHOM 1EJIN;

— BI)I6I/IpaTI) IIyThb JTOCTHUIKCHUA neiu, IJIaHUPOBATh
pellieHre MOCTaBICHHBIX 3a/1a4, ONTUMU3UPYS MaTepHallbHbIE U
HEMAaTCPUAJIbHBIC 3aTPaThI,

—  OpraHu3oBbIBaTh  3(PGEKTHUBHBIA  IMOUCK
HGO6XOILI/IMI)IX 11 JOCTUXKCHU A IIOCTaBJICHHOU neiau,

—  COIOCTaBJIATH MOJNYYEHHBIH pPe3yNbTaT AEATEIHHOCTH C
MOCTABJICHHOM 3apaHee 1ENbIO.

JOCTHIXKCHUA

pecypcoB,

Ilo3nasamenvhvie yHUBepcanvhbvle yueOHble Oeucmeus.
BrINyCcKHHUK HAy4IUTCS:

— HCKaTh W HAaxOJWUTh OOOOIIEHHBIE CHOCOOBI PEeIICHUS
3a7a4, B TOM  YHCIE, OCYHIECTBIATH  Pa3BEPHYTHIH
MH(QOPMAIIMOHHBIM TMOUCK M CTaBUTh HA €ro OCHOBE HOBBIC
(yueOHbIe U MMO3HABATENbHBIC) 3a/1a4H;

—  KpPUTHYECKH OLIEHUBATh u WHTEPIPETUPOBATH
nHOpPMALIMIO C  pa3HbIX TMO3UIMK,  paclo3HaBaTh U
(buxcupoBaTh MPOTUBOPEUUs B HHHOPMAITMOHHBIX HCTOYHUKAX

—  HWCIOJB30BAaTh PA3JIUYHBIE MOJCITHHO-CXEMaTUYECKHE
cpencTtBa Ui TPEICTABICHUS CYIIECTBEHHBIX CBs3EH W
OTHOIICHWW, a TaKkKe MPOTUBOPEUYHIl, BBHISBICHHBIX B

MH(OPMALIMOHHBIX HCTOUHUKAX;
— HaxOAWTb U IIPHUBOJUTH KPUTUYECKHUE AapryMEHTHl B
OTHOILIEHNUN JACUCTBUN M CYXIECHHH JApYroro; CIOKOWHO M




pa3yMHO OTHOCHUTBCA K KPUTHUECKUM 3aMEUaHUsSM B
OTHOIICHUH COOCTBEHHOTO CYXXJEHUS, pacCCMaTpUBATh MX Kak
pecypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJUTh 32 paMKd y4dyeOHOro  mpenmera
OCYILIECTBIISTH 1I€JIEHANIPABICHHBIM MMOMCK BO3MOXKHOCTEH
LIMPOKOT0 MEPEHOCA CPEJICTB U CIIOCOOOB AEUCTBHUS;
BBICTpAaWBaTh  WHIUBUAYAIbHYIO  00pa30BaTEIbHYIO
TPAEKTOPHUIO, YYMTHIBAs OrPAHMUYEHUS CO CTOPOHBI JIPYrHX
YYaCTHUKOB U PECYpCHbIE OTPaHUYCHHUS;
MEHATh U yIEp)KHUBaThb  pa3HbIE
MO3HABATENILHOM J1eATEIbHOCTH.

n
JJIA

IIO3UIIHU B

KommynukamusHvle ynusepcanbHvlie yueOnvie 0eticmslsl
BbInycKHUK Hay4UTCS:

OCYHIECTBJIATh [JI€JOBYK0 KOMMYHHUKAI[MIO Kak CoO
CBEPCTHHKAMM, TaK M CO B3pOCIbIMM (KaKk BHYTpU
o0pa3oBaTeNbHON OpraHu3aluu, Tak W 3a €€ MpeaesiaMu),
010U paTh MAPTHEPOB ISl AE€TOBOM KOMMYHHUKALUU UCXOS U3
coOOpa’keHHI pe3yabTaTUBHOCTU B3aUMOJCHCTBUS, a He
JIMYHBIX CUMIIATHH;

IIpU  OCYILIECTBICHUHU TpPYNHOBOM pabOTHl OBITH Kak
pPYKOBOJUTENEM, TaK M WIEHOM KOMaHJIbl B DPAa3HBIX POJIX
(reHepatop uIeH, KPUTHUK, HUCIOJIHUTENb, BBICTYMAIOIINH,
JKCTIEPT U T.1.);

KOOP/AMHUPOBaTb M BBINOJHATE PabOTy B YCIOBHSX

peayIbHOTO, BUPTYaJIbHOIO u KOMOMHHUPOBAHHOT'O
B3aMMOJICHCTBHS,

—  DPa3BepHYTO, JIOTMYHO W TOYHO H3JIaraTb CBOK TOYKY
3peHHsT C  HCIOJIb30BaHHMEM  aJIeKBaTHBIX  (YCTHBIX H
MMCBbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacmo3HaBaTh  KOH(UIMKTOT€HHBIE  CHUTyallUM U
MpeloTBpalaTh KOHMIMKTHI A0 HMX AaKTHUBHOW  (¢as3bl,

BBICTpanBaTh ACJIOBYHO U 06pa3OBaTCHBHyIO KOMMYHUKAIIHUIO,
n30eras THYHOCTHBIX OLCHOYHBIX CY)K,HGHI/II\/'I.

pa3yMHO OTHOCUTBCS K KPUTHYECKMM 3aMEuyaHUsIM B
OTHOIICHUHM COOCTBEHHOTO CY)KJCHHS, pPAacCMaTpPUBATh HMX Kak
pecypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJUTh 32 paMKH  y4yeOHOro  mpeaMmera |
OCYILIECTBIISITh 1I€JICHANIPABICHHBI MOMCK BO3MOXHOCTEH ISt
HIMPOKOTO TIEPEHOCa CPEJICTB U CIOCOOOB CHCTBHUS;
BBICTpauBaTh  MHAMBHAYaJIbHYI0  00pa3oBaTelIbHYIO
TPAEKTOPHUIO, YUWUTHIBAs OIPAHUYEHUSI CO CTOPOHBI JPYIHX
YYaCTHUKOB U PECypCHbIE OTPaHUUCHUS;
MEHSATh M YAEpXKHUBaThb  pa3Hble
MO3HABATENILHOM J1eATEIbHOCTH.

103U Nn B

KommyHuxamueHvle yHugepcanibHule yuednvie 0elucmeus
BbInycKHUK HAY4UTCS:

OCYILECTBIATh  JIEJIOBYIO KOMMYHHMKALMIO KaK €O
CBEPCTHHKaMM, TaK M CO B3poCiHbIMH (KaK BHYTpHU
o0pa3oBaTeNbHONW OpraHM3alud, TaK M 3a ee IpeAesamHu),
0JI0MpaTh NAapTHEPOB Ul JIEJI0BOM KOMMYHHUKALIUUA UCXOMS U3
cooOpakeHHI pe3yJbTaTUBHOCTH B3aUMOJACWUCTBHUS, a He
JINYHBIX CUMIIATHH;

IIpH  OCYUIECTBIIEHUU TPYIIIOBOM pabOThl OBITh Kak
pPYKOBOJUTENEM, TaK M YJIEHOM KOMaHIbl B pPa3HBIX POJISIX
(reHepaTop uWAeH, KPUTHUK, HCIOJHUTENb, BBICTYHAIOIIUH,
JKCIEPT U T.1.);

KOOPJIMHUPOBAaTh M BBIIOJHATH PAabOTy B YCIOBHUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO
B3aUMO/JICHCTBHSI;

pa3BepHYTO, JIOTMYHO M TOYHO H3JIAaraTb CBOIO TOYKY
3peHusT C  WCNOJNb30BAaHMEM  aJEKBaTHBIX  (YCTHBIX U
MMCbMEHHBIX ) SI3bIKOBBIX CPEJ/ICTB;

pacno3HaBaThb ~ KOH(DJIUKTOT€HHBIE  CUTyallud |
MpeloTBpalaTh  KOHQIMKTBL 10 WX AaKTUBHOW  (a3bl,
BBICTPaMBaTh [JEJIOBYI0O M 0Opa30BaTEIbHYI0 KOMMYHHUKALUIO,
n30erasi TMYHOCTHBIX OLEHOYHBIX CYXKICHUH.




Pazgen 2. Conepskanune Kypca « XuMHUs»

[Iporpamma ydeGHOro mpeamera «XUMHUS» COCTaBJICHA Ha OCHOBE MOJYJIBHOTO MPHHIIMIIA MOCTpOeHHsS ydeOHoro marepuana. KypcuBom B
paboueii mporpaMme BBIJICICHBI 2JIEMEHTBI COACPKAHUS, OTHOCSIIUECS K pe3ysibTaTaM, KOTOPhIM 00yYaronfecs «IojiydaT BO3MOXKHOCTh HAyUYUThCS.

HporpaMMa YUYUTBIBACT BOSMOXKXHOCTD IMOJIYYCHHA 3HaHHfI, B TOM YHCJIC UCPE3 NPAKTHUICCKYIO ACATCIBbHOCTD.

ba3oBrlil ypoBeHb

\ Yriy0eHHbI YPOBEHb

OCHOBBI OPraHUMYeCKOi XUMHHU

OcHOBHbBIC NOHATHS OPIAHUYECKON XUMHHU

IlosiBneHne n pa3BUTHE OPraHUYECKOM XMMHH Kak Hayku. [Ipeamer
OpPraHMYEeCKOM XUMHMHM. MecTo M 3HAaY€HHE OPraHW4YeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK.

XVMMHUYECKOE CTPOECHUE KaK IOPAJOK COEOUHEHMsS AaTOMOB B
MOJIEKYJIE COIJIaCHO UX BaJeHTHOCTU. OCHOBHBIE IOJIOXKEHUS TEOPHUU
XMMHMYECKOTO CTPOEHHUSI OpraHMuYecKux coequHeHuit A.M. byrtneposa.
VYriepoaHbIl CKEJIET OpraHNnYeCcKOM MOJIEKYJbl. KpaTHOCTh XMMHUUYECKON
CBSI3M. 3aBHCHMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOECHHS
Moutekyn. M3omepust u nzomepsl. [loHsaTre o pyHKIMOHAIBHON TpymIie.
[TpuHIMIBI KJ1accU(UKaLuU OpraHUYECKUX COECIUHEHUH.
CucremaTnueckass MEXIyHapoJHas HOMEHKJIATypa MIPUHIIMIIBI
00pa3oBaHMs Ha3BaHUN OPraHMYECKUX COEAMHEHUH.

u

OcHOBHBIC TOHATHS OPTAHMYCCKON XUMHUHU

[losiBleHHe W pa3sBUTHE OPraHUYECKOM XMMHUHM KaK HAyKH.
IIpenmMer u 3agaud  OpraHMYecKoOd xumuu. MecTo UM 3HAYeHHE
OpraHMYeCKOM XUMHUHU B CHCTEME ECTECTBEHHBIX HayK. B3aummocBs3b
HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB.

Oco0eHHocTH OpraHuuyeckux BemlecTB. [IpuunHBI MHOroo0Opasus
OopraHm4eckux BemiecTB. (OpraHudeckue BelleCTBA B IIPUPOJE.
VYriepoaHslil CKEJNET OPraHuYECKOW MOJIEKYJIb, €I0 TUIIBL: [IUKINYECKUE,
anukimdeckue. KapOonukindyeckue M TeTepOLUKINYECKHUE CKEJEThI.
KparHocts  xumuueckod  CBsi3u  (BUABI  CBSI3€M B MoJIeKyJax
OpPraHMYeCKHUX BELIECTB: OJUHApHBIE, BOWHBIE, TpOHBIE). 3MeHeHne
SHEPTHHU CBA3E€H MEXKy aTOMaMH yIiiepoJia IIPU yBEIMYEHUH KPATHOCTH
cBsA3M. HachllleHHBIE M HEHACBHIICHHBIE COEIMHEHUA. DJIEKTPOHHOE
CTPOGHHE U XHMHMYECKHE CBSi3W aroMa yrieponaa. [‘uOpunmzanus
aTOMHBIX OopOWTanei, ee TUIBI A OpraHUYe-CKUX COETUHEHUM: Sp3,
sp2, sp. OOpa3zoBanue G- W P-CBS3€H B MOJIEKYJIaX OPTaHUYCCKUX
coenvHeHUN. IIpocTpaHCTBEHHOE CTPOCHUE OPraHUYECKUX COCIUHEHUN.
XHUMHYECKOE CTPOCHHUE KaK MOPSAJOK COCIMHEHHsS aTOMOB B MOJIEKYJIE
COIIACHO UX BaJI€HTHOCTH. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMUYECKOTO
CTPOCHHMsI OpraHudeckux coeauHeHud A. M. byrtneposa. 3aBucHMOCTb
CBOICTB BELIECTB OT XMMHUYECKOTO CTPOEHHUS MoJieKyl. CTpyKTypHas
dopmyna. Mzomepus u nzomepsl. CTpyKTypHasi U MPOCTPAHCTBEHHAs
nsomepusa. M3zomepus yriaepogHoro ckenera. M3omepus IOIOKEHHUs.
MexxknaccoBas  HM30Mepus. Buasl IPOCTPaHCTBEHHOM — M30MEpHH.
OnTuueckas n3oMepus. ACHMMETpUUYECKUN aTOM yriepoaa. OnTude-
CKHE€ aHTHUNOJbI. XHUPAJbHOCTb. XHUPAIbHBIE U AXUPAIbHBIE MOJIEKYJIBI.




Aakanbl. Cmpoenue monexkynvl memana. I OMOIOTHYECKUN P
ankaHoB. ['omosorn. Homenknarypa. M3omepus yriepoIHOro cCKeyera.
3aKOHOMEPHOCTH H3MEHEHHsI (U3MUYECKUX CBOUCTB. XHUMHUYECKHE

['eomerpuueckas usomepust (yuc-, mpanc-u3oMepus).
Qusuko-xumuyecKue mMemoovl UCCIe008AHUSL CIMPOEHUSL U DeaKYUOHHOU
cnocobnocmu opeanuieckux coeourenuil. Cnekmpockonusa JAMP, macc-
cnekmpomempus, UHGPpaKpacHas cnekmpoCcKonusl.

DNEKTPOHHOE CTPOEHUE OPraHNYECKUX BeulecTs. B3anMuoe

BIUSHUE AaTOMOB M TpPYII aTOMOB. OJeKkTpoHHble 3¢dekTsl. WH-
JTYKTUBHBIA U Me30MepHBIN 3 dexTsl. [IpencraBienue o pe3oHaHce.

Knaccudukanus opranndeckux BemiecTB. (OCHOBHBIE KIIACCHI
OpPraHUYeCKUX COeAMHEHUH. [IpUHIMITBI KIacCU(pHUKAIMA OPraHUYECKUX
coenuHenuil. Ilonstue o QynkuuonanbHoil rpymnme. Knaccudukarus
OpPraHUYECKUX COCIMHEHUH Mo (QYyHKIMOHAIBHBIM Tpymmam. ['omonorus.
I'omomnoru. 'omonoruyeckasi pa3HOCTh. [ 'oMonoruueckue psiabl.
Homenknarypa opranndeckux BemecTB. MexIyHapoaHas
(cucremaTHyeckas) HOMEHKJIATypa OPraHMYECKUX BEIIECTB U MPUHIUIIBI
o0pa3oBaHusl Ha3BaHWM OPraHUYECKHX COeAMHEHHM. PamnuonanpHas
HOMEHKJIaTypa.

Knaccudukanms u  OCOOCHHOCTH  OpPraHHYECKHUX  PEaKIUH.
CrocoObl  3amuceil peakiuii B opranudyeckoi xumuu. Cxema u
ypaBHeHUE. YcioBus mpoBeneHus peakuuit. Kiaccudukamms peaxiuit
OpraHMYECKHUX BELIECTB M0 CTPYKTYPHOMY IIPHU3HAKy: 3aMEILIEHHE,
IpUCOeANHEHNE, OTIIenIeHre. PeakiinonHble eHTpsl. [lepBoHavanbHbIE
MOHATUS O TUMAX M  MEXaHW3MaxX  Opra-HUYECKHUX  peaKiuil.
l'omomuTnyecknii ¥ TETEPOJUTUYECKUUA  pa3pblB  KOBAJIEHTHOM
XUMHUECKON cBsizu. CBOOOTHOpPAAMKATHHBIA M HMOHHBIA MEXaHHU3MBI
peakuuu. [lonste o cBOOOIHOM panukaie, Hykieodhuse, deKTpodure,
kapOokaTMoHe U KapOaHuoHe. OO003HaueHHE WOHHBIX peakluil B
OPraHUYEeCKOW XUMHH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B OPraHMUECKON
XUMUH.

Wnentudukaius opraHndecKux coeMHeHnH. [ eHeTrnueckas cBa3b

MeXy KacCaMy OpraHUYeCKUX COECTUHEHHH.

AnkaHbl. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
METaHa. spg-m6pmm3aum opOuTanei aTOMOB yriiepona.
I'omonoruueckuit psaag u obmas Gopmyna ankaHoB. CucremaTudeckas




CBOMCTBa (Ha mpuUMepe MeTaHa M 0JTaHa): peakUUd 3aMelleHUs
(raoreHUpOBaHUE), JETHIPUPOBAHUS KAaK  CHOCOOBI  TONydeHUs
BaXHEHIINX COETUHEHHUI B OpraHMuecKoM cUHTe3e. ['opeHrne MeTaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHMKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY.
Haxoxpaenue B mnpupoae U NpUMEHEHUE ankaHoB. [lowamue o
YUKTOATIKAHAX.

Aukenbl. Cmpoenue monekynvl smuiena. ['oMomorudeckuii psis
ankeHoB. Homenknarypa. M3omepus yriaepoaHOro ckenera ¥ MOJI0KEHUs
KpaTHOW CBSI3M B MoJieKylne. XHMMHUYECKHE CBOWCTBa (Ha IpuMepe
ATUJICHA): PEaKIUU MPHUCOEAMHEHUS (TaTOreHHPOBAHUE, 2UOpUPOBAHUE,
TUApATALUS,  2UOPO2ANIO2EHUPOBAHUE)  KaK  CIOCO0  TOJNyYeHHs
(GyHKIIMOHATBHBIX MIPOU3BOIHBIX YIJIEBOJOPO/IOB, TOpEHMUSL.
[Tonumepuszanusi  3TUJIEHAa  KAaK  OCHOBHOE  HalpaBJICHHE  €ro
ucnonb3oBaHus. [lonmudTuneH Kak  KPYMHOTOHHAXKHBIM — MPOAYKT
XUMHUYECKOro Ipou3BoJcTBa. [IpumeHenne sTuieHa.

AaxkagueHbl M Kayuyku. [lonstue 00 ankagueHax Kak
YIJIEBOAOPOJAX C JBYMS JABOMHBIMH  CBs3siMH. [lommmepusamms
muBuHMIa (Oyraguena-1,3) kak crmoco® MOJy4YeHHsS CHHTETHYECKOTO
Kaydyyka. HarypanbHbIi M CHUHTETHYECKHA Kaydykd. Bynkanuzanus

HOMEHKJIaTypa aJKaHOB M pajaukajioB. M3oMepHs yriepoIHOTO CKelera.
@dusuyeckue  CBOMCTBA  aJKaHOB. 3aKOHOMEPHOCTH  M3MEHEHUs
(hU3UIECKUX CBOWCTB. XuMHUYeCcKue CBOICTBA AJIKaHOB:
raJIoreHUPOBAHUE, IETUAPUPOBAHUE, TEPMUUYECKOE PA3I0KEHUE, KPEKUHT
KaK CHocoObl MOJY4YeHHS BaXKHEMIIUX COEAMHEHUH B OpPraHMYeCcKOM
cuntese. ['openne aikaHOB Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIJIa B
MPOMBIIIJICHHOCTH M ObITy. M3oMepu3zaius Kak croco0 MOJydyeHHUs
BBICOKOCOPTHOTO OeH3nHa. MeXxaHu3M peakiuu CBOOOAHOPAIUKAIBEHOTO
3amenienus. [lonmydyenue ankanoB. Peakuusi Bropua. Haxoxnenwe B
MPUPOJIE U MPUMEHEHHUE AJIKAaHOB.

Huxnoankanpl. CTpoeHHE MOJNEKYT NHKIOANKaHoB. OoOmas
dbopmyna uukioankaHoB. Homenkmarypa 1ukioankaHoB. M3omepus
UKJIOAIKAHOB: YIJIEPOTHOTO CKeleTa, MEXKKIIacCOBas,
npocTpancTBeHHas  (yuc-mpanc-uzomepusi). Cnernuduka  CBOWUCTB
[UKIIOAJIKAHOB C MajibIM pa3MepoM Iukia. Peakiuu npucoequHeHus u
PaINKAIBLHOTO 3aMEIICHHS.

AJkeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI
ATUJICHA. spz-m6pnnmaum opOuTaneit aToMoOB yriepojaa. G- U T-CBSI3U.
I'omonornueckuit psim u oOmast Qgopmyna ankeHoB. Homenkmarypa
aNKeHOB. l3oMmepus alIKeHOB: YIJIEPOJAHOTO CKEJETa, IOJIOKEHUS
KpaTHOH CBSI3H, MIPOCTPAaHCTBEHHAS (yuc-mpanc-uzomepus),
MEXKKJIacCOBas. duznueckue CBOMCTBA AJIKEHOB. Peakun
ANEKTPOPMIHHOTO  TPUCOCAUHEHHS  KaK  CHOCO0  TMOJydYeHUs
(GYHKIIMOHATBHBIX MTPOU3BOIHBIX yIIEBOAOPOIOB. [IpaBuno
MapkoBHHMKOBA, €ro JIEKTPOHHOE 00OCHOBaHME. Peakinu OKUCICHUS U
nonumepuzanuu. llomudTuneH Kak  KPYNMHOTOHHAXHBIM  MPOAYKT
XUMHYECKOro mpousBojcTBa. I[IpombinuienHsle U JgabopaTopHbIE
crocoObI oNTydeHust alkeHoB. [Ipasuno 3atiyesa. IIpumenenne aiKeHOB.

Aaxanmenbl. Kayuykm. Kraccudukanms ankajgueHoB 10
B3aMMHOMY DACIIOJIOKEHHIO KPAaTHBIX CBsi3ed B Mojekyie. OcoOeHHOCTH
AJIEKTPOHHOIO M NPOCTPAHCTBEHHOI'O  CTPOEHHUS  CONPSIKEHHBIX

ankanueHoB. OOmas popmyna ankagueHoB. Homenknarypa u usomepus




kayuyka. Pe3una. [IpuMeHeHne kaydyKa U pe3HUHBI.

Anxunbl. Cmpoenue monekynvl ayemuneHd. 1'OMOIOTHYECKUN
psan ankuHoB. Homenkiatypa. 3omepusi yriepoaHOro ckejaera u
MOJIOKEHUS KPaTHOM CBSI3U B MOJIEKyJe. XUMUYECKHE CBOMCTBa (Ha
IpUMepe aleTWIECHA): peakUuu MPUCOEAUHEHUs (TaJOr€HUpPOBaHUE,
2uopuposanue, THUAPATALUS, UOPO2ANO2eHUPOBAHUEe) KaK CII0CO0
[IOJIyYEHHUSI TIOJIMMEPOB M JAPYrUX IMOJIE3HBIX MPOAYKTOB. ['opeHue
alleTUJIeHa KaK MCTOYHUK BBICOKOTEMIEPATYPHOTO IJIAMEHU JJIsi CBAPKU
U pe3ku MeTtayioB. [IpumeHnenue aneTuieHa.

Apenbl. beH301  Kak  NpEACTaBUTENb  apOMAaTUYECKHX
yrAeBOIOpOA0B. CmpoeHue monexynvl 6enzona. XUMHUUYECKHe CBOWCTBA!
peaknuu 3amenieHus (TaJoreHHpPOBaHME) KaK CIoco0 MOTydeHus
XUMHUYECKUX CPEICTB 3aILUTHI pacTeHui, IPUCOEANHEHHUS
(rumpupoBaHHME) Kak JIOKAa3aTEIbCTBO  HEMPEAENbHOTO  XapakTepa
6en3ona. Peakuus ropenus. [Ipumenenue 6ensomna.

Cnuprel. Knaccudukanus, HOMeHKIaTypa, U30MepUs CIUPTOB.
MeTaHoa W 3TaHON Kak MPEeACTaBUTEIN MpeNelbHBIX OJHOATOMHBIX
CUpTOB. XMMHUYECKUE CBOWCTBA (Ha INPHUMEpPE METAHOJIA U 3TaHOJA):

ankagueHoB. Pu3nyecKkue CBOMCTBA alKaJuEeHOB. XMMUYECKUE CBOMCTBA
AJIKa/IUCHOB: peaxkiuu MIPUCOCANHECHUS (runpupoBanue,
raJIoreHUpOBaHKE), TopeHus u noaumepusanuu. Bkiang C.B. Jlebenesa B
IIOJIy4YeHUE CHUHTETHYECKOro Kaydyka. BynkaHusanus xaydyka. PesuHa.
MHuoroo6pa3ue BHJIOB CHHTETHYECKMX KaydyKoOB, HMX CBOWMCTBA U
npuMeHeHue. [lonydyeHue ajkaaueHos.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
aueTwiaeHa.  Sp-ruOpuamsanuss — opOMTaneil  aTOMOB  YIJepoja.
'omonornueckuit psag u oOmas ¢opmyna ankuHoB. HomenkiaTypa.
H3omepus: yriaepogHOro  CKEJIeTa, IIOJOKEHHA KpPaTHOUM  CBS3H,
MeXKIaccoBass. PU3NYECKUE CBOMCTBA aJKUHOB. XMMHYECKHE CBOMCTBA
AJIKMHOB: pCAKIUHN MMPUCOCANHCHUA KaK croco0 MOJIy4CHHA IMOJIMMEPOB U
JpYTHX MOJIE3HBIX NPOAYKTOB. Peakyuu 3amewjenus. I'opeHue anerniacHa
KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O IUIAMCHU [JIsI CBAPKHU M PC3KU
metauioB. IlonmydeHne aneTuieHa NUPOJIU30M MeTaHa U KapOMJIHBIM
MeroaoM. [IpuMeHeHune aneTuiieHa.

Apenbl.  Ucmopusa  omxpvimusi  Oenzona.  CoBpeMeHHBIE
MpeJCTaBiICHUsT 00 DIEKTPOHHOM U TPOCTPAHCTBEHHOM CTPOCHUU
Ooenzoma. M3omepuss M HOMEHKJIaTypa TOMOJOroB OeHzojsa. OOmas

dopmyna apeHoB. Dusnueckue cBoicTBa OeH30ia. XHUMHYECKHE
cBoiicTBa  O€H30/la:  peakuuu  DJIEKTPOPUIBHOTO  3aMEIleHHUs
(HUTpOBaHME, TAJTOr€HUPOBAHHME) KaK CIIOCO0 MOJyYeHHs] XUMHYECKHX
CPEICTB  3aIMTHl  PAcTeHWH;  MpHUCOEAUHEHMs]  (TUIPHpPOBAHUE,

raJJOrTeHUpPOBaHUE) KaK JO0Ka3aTelbCTBO HEMPEISIbHOTO XapakTepa
Ooenzona. Peaxknus ropenus. Ilomydenue Oenzona. Ocobennocmu
Xumuueckux ceoticmeé mosyona. BzauMHoe BIUSHHE aTOMOB B MOJIEKYJIE
tonyona. Opuenmayuonnvie s¢pgexmovr 3amecmumenei. llpuMmeHeHne
rOMOJIOrOB O€H301a.

Cnuprsl. Knaccuduxanus, HOMEHKJIATypa CITUPTOB.
'omonornueckuit psin u obmas Gopmyna NpeAenbHbIX OJIHOATOMHBIX
cnuptoB. M3omepus. @usndeckre CBONCTBA MPEAEIBbHBIX OJHOATOMHBIX




B3aUMOJICHICTBME C HAaTpUeM Kak CIIOCO0 YCTAHOBJCHMs HaJW4us
THJPOKCOTPYIIIBL, PEaKuus C TaJOreHOBOAOPOJAMU KakK CIOCO0
NOJyYeHUs DPACTBOpUTENEH, JeruapaTtanus Kak CcHooco0 NOodydeHus
STWIEHA. Peakuus TropeHMs:: cOUpThl Kak ToIuMBO. IIpumeHeHue
METaHoJIa U 3TaHoja. PU3NOoI0ruyecKoe ASHCTBUE METAaHOIA U ATaHOJIA
Ha OpraHu3M YeJIOBeKa. DTUJICHIJIMKOJIb U TJIMLIEPUH KaK IPeICTaBUTENN
IpEJeNbHbIX MHOIOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOIOaTOMHBIE CIIUPTBI U €€ MPUMEHEHHE [UIsl paclo3HaBaHUs

[NIMLIEpUHa B COCTaBe KOCMETHUYECKUX cpeAcTB. IIpakTuueckoe
MIPUMEHEHUE STUIICHTIIUKOJIS U TIUIEepUHA.
®enon. Crpoenue Monekynbl (eHona. Bzaumuoe enusHue

amomos 6 monekyne genona. Xumuueckue ce0tcmea: 63aumooelicmesue ¢
Hampuem, 2udpoxcudom nampus, opomom. [lpumenenne GeHona.

Aabpaernabpl M KeTOHbl. MeTtaHanb ((popManbAerua) U 3TaHaJb
(ametanprerus) Kak ~ TPEACTABUTENIM  TPEACITbHBIX  allbJIETHJIOB.
KauecTBeHHBIE peaknuu Ha KapOOHWIBHYIHO Tpymmy  (peakmus
«cepeOpstHOTO 3epKaiiay, B3auMoieiicTBue ¢ ruapokcuaom meau (1) u ux
NpUMEHEHHE Ui OOHAapY)KEHHs  IpPEJeNbHBIX  ANbICTHIOB B
MPOMBIINIJICHHBIX CTOYHBIX BOJAX. ToxkCcHIHOCTH aJIbJACTUI0B. HonyquI/Ie
aNbp/ICTUI0B U KeTOHOB. [Ipumenenne gopmanpaernia, aueTaibIeruia u
areToHa.

Kapﬁononme KHCJIOTHBI. chyCHaﬂ KHCJIOTAa KaK NpCACTABUTCIIb

cnuptoB. BopoponHas cBsi3b MEXKIy MOJIEKYyJIaMHW U €€ BIMSHUE Ha
¢buznueckue CBOMCTBA CIIUPTOB. XUMHUYECKUE CBOMCTBA:
B3aUMOJICICTBHE C HATpUEeM KaK CIO0CO0 YCTAaHOBIICHHUS HAJIWYUS
TUAPOKCOTPYIIIBI, C TajJOr€HOBOAOPOJaMHU KaK CIOCO0 MOIydeHUs
pacTBOpPUTEIICH, BHYTPU- U MEKMOJEKYJApHas Aeruaparanusa. Peakius
TOPCHMSI: CIIUPTHI KaK TOIUTMBO. [lonydeHne sTaHoa: peakius OpoKeHUs
[JIFOKO3bI, TuJpaTauus STwieHa. [IpumeHeHne MeTaHoJIa W 3TaHOIA.
@U3NOJIOTMYECKOE JIEUCTBME METAHOJIA W JTaHOJa Ha OpPraHu3M
YyesioBeKa. DTUJICHIVIMKOJb U MIIUIEPUH KaK MPEACTAaBUTENIN MPEASIbHbBIX
MHOTOaTOMHBIX CIHUPTOB. KauecTBEHHas peakuuss Ha MHOIOATOMHBIE
CIIUPTHl U €€ MPUMEHEHHE JIsl paclo3HaBaHUS TJMIIEpUHA B COCTaBE
KOCMETHUYECKUX CpeAcTB. lIpakTueckoe nNprUMEHEHHE STUIICHIIIUKOIA U
TJIMIIEPUHA.

®enou. CtpoeHue MoJIeKynbl GeHosIa. B3anMHOe BIUsSHUE aTOMOB
B MoJiekyne ¢eHona. dusnueckue cBoMCTBa (eHosna. XuUMHUYECKHE
CBOMcTBa (peakuuu C HaTpPUEM, THMJIPOKCHJIOM HaTpus, OpoMOM).
[Tony4yenue penona. [lpumenenue enona.

AJabaeruabl U KeToHbl. Kiaccudukanus ambaeruioB ¥ KETOHOB.
CrpoeHue npeeNbHbIX albJIerHI0B. DJIEKTPOHHOE U NIPOCTPAHCTBEHHOE
CTpoeHHEe KapOOHWIbHOW Tpynnbl. ['omonormueckuit psa, oOmas
dbopMyna, HOMEHKJIATypa M HM30MEpuUsi MpEAeTbHBIX ajlbJETHI0B.
dusnyeckue CBOMCTBA NMPEAEIBHBIX AIbJETHI0B. XUMUYECKHE CBONCTBA
IpelelbHBIX albJAECTHAOB: TUIPUPOBAHUE; KAaueCTBEHHBIE DPEAKIMM Ha
KapOOHMJIBHYIO  Tpymmy  (peakuus  «cepeOpstHOro  3epkajay,
B3aumozeiictue ¢ runpokcuaom menu (I)) m ux npumenenue s
OoOHapy>KeHHsI TpeAeTbHBIX aJbJErHI0B B MPOMBIIUICHHBIX CTOYHBIX
Bojax. llomyueHue mnpenenbHBIX adbAETUAOB: OKHUCIEHHE CIHUPTOB,
ruzpatanys anerwieHa (peakuus KydepoBa). TOKCMUHOCTD ajabAErUI0B.
[Ipumenenne ¢Qopmanpaeruga M ameragpieruga. ALETOH — Kak
npeJcTaBuTeNlb KeTOHOB. CTpoeHHe MOJIeKylbl aneroHa. OcoOeHHOCTH
peaKkIMy OKHCIeHUs aneToHa. [IpumeHenune aneroHa.
kucaoThl.  Knaccuduxanums

KapOonosbie U HOMEHKJarypa




MpeleidbHbIX  OJHOOCHOBHBIX KAapOOHOBBIX  KHCIOT. XHMHUYECKUE
CBOMCTBa (Ha MpUMEpPE YKCYCHOW KHCIIOTBI): PEaKUUU C METaIaMu,
OCHOBHBIMHM OKCHJIaMH, OCHOBAaHHUSIMH U COJIIMHU KaK IOJATBEPXKIICHUE
CXOJCTBA C HEOPraHWYECKUMHU KHCIOoTaMU. Peakuus sTepuduKanum Kak
croco0 MmoryuyeHus CIOKHBIX AGupoB. [IpuMeHeHne yKCyCHON KUCIIOTHI.
[IpencraBieHne 0 BHICIINX KAPOOHOBBIX KUCIOTAX.

Caoxubie 3¢gupbl u kupbl. CrnoxxHble 3QUpPbl KaK MPOAYKTHI
B3aMMOJICHCTBHUS KapOOHOBBIX KHCIOT cO crnupTamu. [IpumeHenue
CIIOKHBIX 3(UPOB B NHIIEBOM M NapPrOMEpPHON NPOMBIIIIEHHOCTH.
XKupsl Kak croxHbIE F3PHUPBI IIULEPUHA U BBICIIUX KapOOHOBBIX KUCIIOT.
PacturenbHble W JKMBOTHBIE JKUpPBI, HX CcOCTaB. Pacro3HaBaHue
PacCTUTENBHBIX >KUPOB HAa OCHOBAaHMM MX HENPEACIBHOTO XapakTepa.
[Ipumenenue xupoB. ['MIpoau3 WM OMBUIEHHE >KUPOB Kak CIOCO0
INPOMBIIIJICHHOTO TOJIy4€HHUs] COJIel BBICIIMX KapOOHOBBIX KHUCIIOT.
Mpi1d Kak coiM BBICHIMX KapOOHOBBIX KHUCJIOT. Moromie cBoicTBa
MBbLJIa.

YrieBoasl. Knaccudukamms YIJIEBOJIOB. Haxoxnenue
yIIIeBOJIOB B mpupone. [Jroko3a Kak anpaerufocnupt. bpokenue
rimoko3el. Caxaposa. [ udpoaus caxaposvl. Kpaxman u 1eIII0I03a Kak
6HOJ’IOFI/I‘—I€CKI/IG HOJ'II/IMepI)I. XI/IMI/IquKHe CBOﬁCTBa KanMaJ'Ia 158
LEJUTI0I03bI (THAPOIIN3, KAYECTBEHHAs PEaKklMsl C HOJOM Ha KpaxMal U ee

KapOOHOBBIX  KHCJOT. CTpoeHHE  MNpeNenbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. OJIEKTPOHHOE H TPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCHIIbHOW Tpymmbl. ['oMonorudeckuii psim u obmas ¢dopmyra
MpENeIbHBIX  OJHOOCHOBHBIX  KAapOOHOBBIX KUCHOT. Dusuueckue
CBOWCTBA  NPEICIBHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT.
XUMHUYECKUE CBOMCTBA MPEACTBHBIX OJTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT
(peakiuu ¢ MeTaJuIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAHHUSIMH U COJISIMH)
KaK MOJATBEPKJICHUE CXOJICTBA C HEOPTraHMYECKUMH KHCTIoTaMu. Peakmus
sTepupUKaMM U ee o0paTuMocTh. BimsHue 3amectureneddi B
YTJIEBOJOPOIHOM paJuKaje Ha CUITy KapOOHOBBIX KHCIOT. OCOOEHHOCTH
XHUMHUYECKHX CBOMCTB MYpPaBbHHOW KUCIOTHI. [lonmydeHue mpenenbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE QJIKaHOB, AJIKCHOB,
NEPBUYHBIX  CIIMPTOB, albJICTHJOB. BakHeillne MNpencTaBUTENN
KapOOHOBBIX KHUCJIOT: MypaBbUHAs, YKCyCHass W OcH30ifHas. Bricime
npeleibHble M HeNpeaeiabHble KapOOHOBBIE KHUCIOTHL. Onmuueckas
usomepus.  Acummempuueckuti  amom  yenepooa.  Ilpumenenue
KapOOHOBBIX KHUCIIOT.

Chnoxubie 3¢pupbl U KUPbI. CTPOEHNE U HOMEHKJIATypa CIOKHBIX
3¢upoB. MexknaccoBas H30MepuUsi € KapOOHOBBIMU  KHCIOTaMH.
CriocoOpl  MONYy4YeHHsI CIOXKHBIX 3QupoB. OOpaTUMOCTb peakluu
srepudukanmu. [IpuMeHeHHe CIOXHBIX 3(QHPOB B MUIIEBOH U
nap@roMepHONH MNpPOMBIIUIEHHOCTH. JKHpbl Kak CIOXHbIE 3(QUpPbI
TJIUIEpUHA U BBICIINX KapOOHOBBIX KHMCIOT. PacTUTENbHbBIE U )KUBOTHBIE
KUPBI, UX cocTaB. PU3HUECKHE CBOMCTBA )KUPOB. XUMUYECKHE CBOMCTBA
JKUPOB: TUAPUPOBAHUE, OKUCIEHUE. [ MAPOIIN3 UM OMBUIEHUE KUPOB KaK
Croco0 MPOMBINUIEHHOIO TMOJIY4YeHHUsI COJiell BBICIIMX KapOOHOBBIX
kucioT. [Ipumenenue >upoB. MbUIA Kak COJHM BBICIIMX KapOOHOBBIX
KHCI0T. Moromue CBOWCTBA MbLIA.

Yraesoawl. Knaccuduxamus yrieBonoB. Ou3ndeckne CBOMCTBA U
HaXOXJEHHWE YIJEBOJOB B TNpupoje. [Joko3a Kak anbIerugocrupT.
XVWMHUYECKHE CBOMCTBA TINIIOKO3BL:  ayuauposanue, aiKuiupo8aHue,
CIUPTOBOE M  MOJIOYHOKHUCIIOE OpokeHue. OKCIepUMEHTaIbHbIE
JIOKa3aTelIbCcTBA HAIMYMSA aJbJETHJIHON U CIIUPTOBBIX TPYII B TIIIOKO3E.




NpUMEHEeHHE Il OOHapyKeHHsl Kpaxmajga B MPOAYKTaxX MHUTAHUSA).

[Ipumenenne u Ouonorudeckas poib yriaeBonoB. Ilonarue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha IPUMeEpE alleTaTHOI'O BOJIOKHA.
Wnentudukanyss OpraHMYecKHUX COCOUHEHUH. [ enemuueckas
CB53b MeAHCOY KNACCamu Op2aHUYecKux coeOuHeHul.
AMUHOKHMCIOTBI H  Oeakn. CocTaB M HOMEHKIATYpA.
AMUHOKHMCIOTBI ~ KaKk  aM(OTepHblE  OpPraHMYeCKUe  COEJAMHEHHUS.

Ilentunnas cBs3b. buonornueckoe 3HaueHue o-amMmuHOKHCIOT. OOmacTu
NPUMEHEHUs aMMHOKHUCIOT. benkum kak mpupogHble OHOMOIUMEPHI.
CoctaB u crpoeHue 0enkoB. XMMUYECKHE CBOICTBa OENIKOB: TMIIPOJIU3,
neHatypauusa. OOHapykeHHe O€JKOB TMpH TOMOIIM KaueCTBEHHBIX

[Tonydyenue Tar0KO3BL. DPpykmosa Kak uzomep 2nwkosvl. Puboza u
oe3okcupubosza. Baxueiimme nucaxapunsl (caxaposa, Jaxkmosa,
Manbmo3sa), UX CTPOCHUE U (U3NYecKue CBOMCTBA. [ Mapou3 caxapossl,
JIaKmo3vl, Manbmosvi. Kpaxmam u Ie/noiio3a Kak OuOJOrHYecKue
MOJIUMEPBl. XUMHUYECKUE CBOWCTBA KpaxMana (THIPOJINA3, KaueCTBCHHAs
peakiusi ¢ WOJOM Ha Kpaxmal U €€ NPHUMEHEHHE Ui OOHapyKeHUs
KpaxMayia B MPOAYKTaX MHUTaHUs). XHMHUYECCKHE CBOMCTBA IEIUTFOJIO3BI:
ruaponu3, oOpa3oBaHWEe  CIOXHBIX  d3¢upoB. [lpumenenue u
Ouosiornveckass poib yrieBogoB. OKHUCIEHHE YIIIEBOJIOB — HCTOYHUK
OHCPIUU KUBBIX OPraHU3MOB. ITonsarue 06 HCKYCCTBCHHBIX BOJIOKHAX Ha
pUMEpE alleTaTHOTO BOJIOKHA.

W penTudukamnust OpraHndeckKux CoeMHEHH. | eHeTnyeckas CBs3b
MEXy KIacCaMU OpPraHUYECKUX COCIUHEHHM.

Amvunbl.  [lepBuuHble,  BTOpPHUYHBIE, TPETUYHBIE  AMHHBIL.
Knaccugukanuss aMHHOB 1O TUITY YTJII€BOJOPOIHOTO paauKana U YUCITy
aMUHOTPYII B MOJIEKYJIE. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHUE
npenenbHbIX amMuHOB. dusnueckue cBOWCTBAa aMHUHOB. AMHHBI Kak
OpraHMYECKHE OCHOBAaHUA: pEaKUUU C BOJOW, KHCIOoTaMu. Peaknus
ropeHusl. AHWIMH KaKk NpPeJACTaBUTENb apoMaTHYEeCKUX aMHHOB.
Crtpoenue anunuHa. [IpuuuHbl OciabieHNs] OCHOBHBIX CBOMCTB aHMJIMHA
B CpPaBHEHUU C aMMHAMU MPEIENIBHOTO psaa. XUMHUYECKHE CBOWCTBA
aHWJIMHA: B3aMMOJICHCTBHE C KUCIOTaMH, OPOMHON BOJIOM, OKHCIICHHE.
[TonyueHne aMHHOB aJIKWJIMPOBAHHMEM aMMHaKa U BOCCTAHOBIJIEHUEM
HUTPOIPOU3BOAHBIX YrieBonoponos. Peakums 3ununa. Ilpumenenue
aMHHOB B (papMalieBTUYECKON MPOMBIIUIEHHOCTU. AHUIUH KAK Cbipbe 04
npou3600cmea anunrurosbix kpacumeneu. Cunmesvl Ha 0OCHO8e AHUNIUHA.

AMHHOKHMCI0TBI M Oesaku. CoctaB U HOMeHKiarypa. CtpoeHue

aMUHOKUCIIOT. ['OMonoruveckuil psii MOpenenbHbIX aMHUHOKHUCIOT.
Hzomepuss  npeodenvuvix  amunoxkuciom.  Du3nueckue  CBOMCTBA
NpelenbHbIX ~ aMHHOKHUCIOT. AMHUHOKHUCIOTBI Kak  amQoTepHbIe

IlentugHas CBS3b.
Obnacti TNpUMEHEHHUs

OpraHU4Y€CKUC COCINHCHUS. Cunre3 IENnTUI0B.
buonornyeckoe 3Ha4YeHHE O-aMHHOKHCIOT.




(uBetHbIx) peakuwid. [IpeBpamieHus OCENKOB MNUIM B OpraHu3Me.
buonornueckue pyHKINU OEITKOB.

aMHHOKHUCIIOT. benku kak mpupomHsle Owonoiumepsl. CocraB u
cTpoeHue OenkoB. OCHOBHbIE AMUHOKUCIOMbL, 00pasyowue OeKu.
XUMUYECKUEe CBOMCTBA OEIKOB: THAPOJIN3, JICHATYpAIlHs, KaueCTBCHHBIC
(uBeTHBIC) peakiiu Ha Oenku. [IpeBpaiiieHust OSIKOB MHIIU B OpraHU3ME.
buonorndeckue GyHKIUU OCITKOB. /Jocmudicerus 8 uzyueHuu CmpoeHus u
cunmesa 6enKoa.

Azomcooeporcawue 2emepoyuxnudeckue coeourenus. Iluppon u
NUPUOUH. DTIEKIMPOHHOE CMPOEHUe, APOMAMUYECKULl XapaKmep, pasiuyue
8 NposGIeHUU OCHOBHBIX ceoticme. Hykneunogvle Kuciomul. cocmas u
cmpoenue. Cmpoenue Hykieomuodos. Cocmag HYKIeUHO8bIX KUCIOM
({HK, PHK). Ponv HYKIeuHOBbIX KUCIOM 6 JHCU3HEOesmeNbHOCIU
Op2aHU3MOS.

Bbicokomonekysipabie  coennHeHusl. (OCHOBHBIE TTOHSTHS
BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMED, IMOJIUMEpP, CTPYKTYpHOE
3BEHO, CTeNeHb mnomuMmepusanmuu. Kiaccupukamuss  MOJTUMEPOB.
OcHoBHbBIE CHOCOOBI TMOJYYEHHS] BBICOKOMOJEKYISPHBIX COEAMHEHUM:
peaxkuuu MoJIMMepu3aluu U noiukoHaeHcanuuu. CTpoeHue U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJMMEPOB OT CTPOEHUS MOJEKYI.
TepMoruiacTUYHbIE W TEPMOPEAKTHBHBIE MONUMEPHL. [Iposooswue
opeanuueckue noaumepsl. Komnosummusie mamepuanvi. Ilepcnexmussi
UCNOL308AHUSL KOMNO3UMHBIX Mamepuanos. Kiaccupukanys BOJOKOH.
Cunretnueckue BosiokHa. [lonmuddupHble U MOTUAMUAHBIE BOJOKHA, MX
CTpOeHME, cBoMcTBAa. IIpakTHueckoe  HMCIONB30BAHHE  BOJIOKOH.
Cunmemuuyeckue nIeHKU: U30AAYUL Ol NPOBOOOS, MeMOpaHvl O
onpecHeHus 600bl, 3aWUMHble NIeHKU Ol A8mMoMoOunel, Niacmvipu,
xupypeuueckue  noeazku.  Hoewvie  mexuonoeuu  oanvHetiuie2o
COBEPULEHCNBOBANUSL NOTUMEPHBIX MAMEPUATIO8.

Teopernyeckue

OCHOBBI XMMHUH

Crpoenune BemiectBa. CoOBpeMEHHAass MOJENb CTPOEHHUS aToMa.
OnekTpoHHass KoHpuryparmus aroma. OcHogHoe U  8030yJHCOeHHblE
COCMOAHUSL AMOMOB.

Crpoenne BemiectBa. CoOBpeMEHHass MOJENb CTPOCHHUS aToMa.
Hyanusm snektpona. Keanmoevie uucna. Pacnpenenenue 31€KTpOHOB 10
SHEPreTUYECKUM YPOBHSIM B COOTBETCTBUM C MPUHIIMIIOM HAaUMEHBIIEH
sHepruu, mpaBuioM XyHna u npuniunoMm [laymu. OcobeHHocTH




Knaccugukaiius XUMUYECKUX 3JIEMEHTOB (S-, P-, O-31eMeHTHI).
Oco0eHHOCTH CTPOEHUS SHEPTeTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

[lepuonuueckas  cucteMa  XUMUYeckux  anemenroB .M.
MenpeneeBa. ®usndeckuid cmbicn llepuonmueckoro 3akona .M.
MenpeneeBa. IlpuuumHbl M 3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB
3JIEMEHTOB M UX COCAMHEHUH MO MEePUOIaM U IPYIIIIaM.

DneKTpOoHHAas pupoaa XUMHUYECKON CBSI3M.
DIEeKTPOOTPUIATEILHOCTh. BUIBI XUMHUYECKOW CBs3M (KOBaJICHTHAs,
WOHHAsI, METAJUIMYECKasi, BOJAOPOIHAS) M MEXaHM3MBI €¢ 0Opa3oBaHUSI.
Kpucmannuueckue u amopgpuvie eewecmea. Tunvl Kpucmaiiuueckux
peulemox — (amomHas,  MONEKYIAPHAs,  UOHHAA,  MemAalIudecKast).
3asucumocms  uzuueckux  ceoilicmeé  eeujecmeéa  Oom  mMund
Kpucmaniuyeckou peuwtemxu. [IppamHBI MHOTOOOpPA3us BEIIECTB.

XUMUYECKHE PEAKIUHU. [ OMOreHHbIE U TE€TEPOTrEHHBIE PEaKIIHH.
CKopocTh peaklMy, €€ 3aBUCUMOCTb OT Pa3jMyYHbIX (aKTOPOB: MPUPOIbI
pearupyroomux BeUIeCTB, KOHIIEHTpPAllMM PpEearupyrollux BEILIECTB,
TEMIIEpPAaTypbl, IUIOMAAN  pPEAKIMOHHOW  MOBEPXHOCTH,  HAIUYHUSA
Karanu3aTopa. Poyib KaTanmu3aTopoB B NPUPOJAE U IMPOMBIIIJIEHHOM
npou3BojicTBe. OOpaTUMOCTh peakiuii. XMMHUYECKOe PaBHOBECHE U €0
CMELIeHHE TOJl JACUCTBUEM pa3lIU4HbIX (PAKTOPOB (KOHIEHTpalus
peareHTOB WJIM NPOAYKTOB peakluu, HaBl€HHE, TeMIeparypa) Uis
CO3/1aHHS ONTHUMAJIBHBIX YCIOBUM MPOTEKAHNS XUMHUECKUX IPOLIECCOB.

CTPOCHHS PHEPreTUYECKUX YPOBHEH aToMOB d-3JIeMEHTOB. DJIEKTPOHHAS
KOH(HUTypamus aToma.

Krnaccudukanuss XUMUYECKHX 3J1eMEHTOB (S-, P-, O0-3JIeMEHTHI).
OcHOBHOE 1 BO30Y>K/IEHHbIE COCTOSIHUSL aTOMOB. BaJleHTHBIE 2JIEKTPOHBI.

[lepuonuueckas cucreMa XUMHYECKHX 3JIEMEHTOB
AWM. MenneneeBa. ®usnueckuid cMmbica [lepuoandeckoro 3akoHa
H.N. MenneneeBa. [lpuunHbl U 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB
AJIEMEHTOB U MX COEOUHEHUM 10 IepuojaM U TpyIIaM.
MupoBo33peHyeckoe W Hay4yHoe 3HayeHue Ilepumonnyeckoro 3akoHa
H.N. MenneneeBa. [lpocnoszwvr [[.U. Menoeneesa. Omkpvimue HOBbIX
XUMUYECKUX DTIeMEHMO8.

DNeKTpOoHHAs npupoaa XUMHUYECKON CBSI3U.
DeKTpooTpulaTebHOCTh. KOBaJeHTHAst CBsI3b, €€ Pa3HOBUAHOCTH U
MEXaHU3Mbl 00pa3oBaHHst (OOMEHHBI ¥ JIOHOPHO-AKIEHTOPHBIH).
HNonnast  cBsa3b. Merauimueckas  CBsi3b.  BolopoaHas — CBS3b.
Meosicmonexynsipuvie g3aumooeticmeusi. Kpucrammmdaeckue nu amopQHbIC
BellecTBa. THIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAasi, MOJICKYJISIpHas,
MOHHAsI, METaJUINYECKas). 3aBUCUMOCTb (PU3UUYECKUX CBOMCTB BEIIECTBA
OT THUIA KPUCTAJIIMUECKON perieTku. [IpuuuHbl MHOroOOpasus BEIEeCTB.
CoBpeMeHHbIE TPEJCTaBICHUS] O CTPOCHHUU TBEPABIX, KHUIKUX U
ra3000pa3HbIX BEeUEeCTB. JKuokue Kkpucmainol.

XUMUYECKHE peaklUu. ['OMOreHHble M TeTepOreHHBIE PEAKIIHH.
CKOpoCTb peakluy, €€ 3aBUCUMOCTb OT Pa3IUUHBIX (PAKTOPOB: MPHUPOJIBI

pearupyromux BEMmeCTB, KOHIICHTPALMU pPEarupylolux BEIIeCTB,
temneparypbl  (mpaBuio  Baur-I'odda), mmomaau  peakMoOHHON
MOBEPXHOCTH,  HAIWYMs  KaTaluM3aropa.  ODHEprusi  aKTHUBAaIUH.
Axmusuposannviii  komniexc. Karanmusatopsl W Katanus. Poub

KaTaJM3aTOPOB B MPHUPOJIE U MPOMBIIUICHHOM NPOU3BOACTBE. [loHsmue
00 sumanvnuu u 3Hmponuu. Iuepeus 'uboca. 3axon I'ecca u cnencTBus
u3 Hero. TemnoBble 3 GeKThl XUMUYECKUX peakiuil. TepMoxumMuueckue

ypaBHeHHus. OOpatumMocTh  peakiuil. XHUMHYECKOe  paBHOBECHE.
CMmenieHre XHUMHUYECKOTO paBHOBECHS TMOJA JEMCTBHEM pa3iIMYHBIX
(GakTOpOB: KOHIEHTpALlMM PEareHTOB WJIM MPOAYKTOB  pEaKIHH,
JnaBieHus,  Temneparypbl. Poiab  cMmemieHuss — paBHOBecHs B

TEXHOJIOTHYCCKUX IIPOoIEeCCax.




Jucnepcnvle cucmemvi. I[lonamue o koanouoax (301u, een).
Hcmunnvle pacmeopel. Peakuum B pacTBOpax dIIEKTPOIMUTOB. pH
pacTBopa Kak II0Ka3aTellb KHCJIOTHOCTH cpenbl. [muponms cosei.
3HaueHue TUaposH3a B OMOIIOTHYECKUX OOMEHHBIX MPOIIecCaXx.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEAaKUMM B IPUPOJE,
MIPOU3BOJICTBEHHBIX TIPOLIECCaX U JKU3HENAEATEIBHOCTH OpPraHU3MOB.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA IPOCTBIX BELIECTB —
METaJUIOB TJABHBIX U TMOOOYHBIX moArpynn (Meab, IKele30) u
HEMETAIIJIOB: BOAOPOJa, KHCIOpPO/a, TaloreHoB, cephl, a3oTa, docdopa,
yriaepona, kKpemHusi. Kopposus MeTamioB: BUABI KOPPO3HH, CHOCOOBI
3aIUThl METAIIJIOB OT KOPPO3HH.

Onexmponus pacmeopos u pacniaeos. l[Ipumenenue snekmponusa
8 NPOMBIULIEHHOCTU.

Hucnepcubie  cuctembl. Konnouowsie cucmemvl. VICTUHHBIE
pactBophl. PacTBOopenue kak Qu3umko-xuMmuueckuil mporecc. CrocoObl
BBIPQXEHHUSI KOHIEHTPAIIMM PACTBOPOB: MAaccoBasi JOJISi PAaCTBOPEHHOIO
BEUIECTBA, MOIAPHAS U MOJANbHASA KOHyenmpayuu. Tump pacmeopa u
mumposanue.

Peaknuu B pacTBOpax IeKTpOauTOB. KadecTBEHHBIE peakuuu Ha
MOHBI B pacTBope. KHcIoTHO-OCHOBHBIE B3aMMOCHCTBHS B PacTBOpax.
AmdotepHOCT. HonHoe npoussedenue 600bl. BoOOpooHblll nokazamew
(pH) pacmeopa. T'waponu3 cosieir. 3HaYeHWE THApPOJM3Aa B
OMONIOTMYeCKHX OOMEHHBIX Tmporeccax. [IpuMeHeHHe THaponH3a B
MPOMBIIIIEHHOCTH.

OKHCITUTENIEHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMH B MPUPOJIE,
MIPOM3BOJICTBEHHBIX TMPOIECCaX U JKU3HENEATEIBHOCTH OpPraHU3MOB.
OKucaumenvbHo-60CcCManO8UMENbHbII  nomeHyuan cpeowvl. [luazpamma
Ilyp6>. TloBenenne BelECTB B Cpellax ¢ pa3HbIM 3HaueHueM PH. Meroabl
DIIEKTPOHHOTO W 21eKMPOHHO-UOHHO20 OanaHca. [ 'aapbBaHMYECKHIA
ayeMeHT. XUMHUYECKHE HCTOUYHUKH ToKa. Cmanoapmuwvili 8000pOOHbIL
anekmpood. CmanoapmHwlli I1eKMPOOHblL nomeHyuan cucmemol. Pso
CMAHOApMHBIX 91eKMPOOHbIX NOMEHYUAN08. Hanpasnenue
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX PEaKyUl.

DNeKTpoJIN3 PAacTBOPOB W paciiaaBoB coneil. [Ipaktudeckoe
MIPUMCHCHUE AIEKTPOJIHA3A JUTST TTOJTY9CHUS IIEJTOYHBIX,
IEIOYHO3EMENbHBIX METAJVIOB M alfoMUHMSI. KOppo3ust MeTaioB: BUABI
KOPPO3HUH, CIIOCOOBI 3aIIUTH METAJJIOB OT KOPPO3UH.

OCHOBBI HEOPraHNYECKOH XMMHUH

[Ipocteie BemiecTBa MeTawibl.  [lonmokeHne MeTalsioB B
[Tepuoanueckoit cucreme. duszmueckue cpoiicTBa MeTaioB. OoOrrue
CBOICTBa METAJIOB. XMMHUYECKUE CBOMCTBA METAJIOB.

IIpoctele  BemecTBa Metaiipl.  OOmas  XapakTepucTHKa
sneMeHTOB [A—IIIA-rpynn. Okcuiasl M MEPOKCUABI HATpUs M Kajusl.
PacniosnaBanme kaTroHOB Harpuss W Kanusa. Conu HaTpus, Kajws,
KaJdbllUd W MarHus, HMX 3HAYCHHE B MPHUPOJE M KHU3HM YEJOBEKa.

Kecmkocmv 60061 u  cnocobwr  ee ycmpanenus. Komnnexchovie
COeOUHEeHUs ANOMUHUA. ANIOMOCUTUKAMBL.
Metamnst  IB-VIIB-rpynn  (Menp, LMHK, XpoM, Maprasei).

OcobeHHocTu CcTpoeHusi aToMoB. OOmue (GU3NUECKUe M XUMHYECKUE




[IpocTeie BemiecTBa HeMeTaluibl. Dusndeckue CBOMCTBA
HEMETAJIJIOB. Annorpomnusi. OKHCIIUTEIFHO-BOCCTAHOBHUTEIIbHBIE
CBOMCTBa BOJIOPOJIa, KHCJIOPOJA, TajoreHoB, cephl, a3oTa, (ocdopa,
yriepoaa, KpeMHus. B3aumopaeicTBue ¢ MeTauiamu, BOJOPOAOM U
IpyruMd HeMmeTauilaMud. HemeTramnsl Kak THIOUYHBIE OKHCIHUTENH.
CBoliCTBa HEMETAIOB KaK BOCCTAHOBHUTEIICH.

cBorictBa. Ilomydyenune u mpumeHnenue. OKCHABI M THIPOKCHIBI ITHX
METAJUIOB, 3aBUCUMOCTHh HMX CBOMCTB OT CTEIIEHH OKHMCJICHHUS DJIE€MEHTA.
Baxwneiimue conu. OKucauTenbHbIE CBOMCTBA COJIEH XpoMa U MapraHia
B BBICIICH CTENIEHU OKUCIEHUS. Komniekchbie coeOUHeHUsl XpoMd.

ITpocteie BemecTBa — HemeTawibl. OOmas XapakTepUCTHKA
aneMeHToB IVA-rpynnbl. CBolicTBa, NOJYyYEeHUE W NPUMEHEHHE YIJIS.
CuHres-ra3 KaK OCHOBA COBPEMEHHOM IIPOMBIIIJIEHHOCTH.

AKTUBHUPOBAHHBIN yrojib Kak ajacopOent. Hawocmpyxkmypol. Muposbie
docmudiceHuss 8 001acmu CO30aHuUs HAHOMAMEPUAnNo8. DNeKMmpOHHOe
cmpoeHue MoaeKyavl yeaprozo 2asa. llonyuenue u npumenenue y2apno2o
eaza. buonornyeckoe neiicTBue yrapHoro rasza. KapOuabl KaibIus,
amoMuHMsT U xkene3a. KapOonatel u ruapokapOoHatsl. Kpyzoeopom
yenepooa 6 dJcueou u Hedcugou npupode. KadecTBeHHasl peakuus Ha
kapOoHaT-moH. PU3NYecKue U XMMUYECKHE CBOWCTBA KpeMHUs. CHIaHbI
u cumuiuabl. Okeun kpemuus (IV). KpemMHueBbie KUCIOTH U UX COJIH.
CunukaTHble MUHEPAJIbl — OCHOBA 36MHOM KOPBI.

OOmiasi xapakTepucThkKa »dyeMeHTOB VA-rpymnmbl. HuTpumsi
KauecTBeHHast peakuuss Ha HOH aMMOHHUS. A30THas KHUCJIOTa Kak
okucnutenb. HutparTel, ux ¢Qusnueckue M XUMHUYECKHE CBOMCTBA,
npuMmenenue. CBoiicTBa, mojsyuyeHue u npuMmenenue gocpopa. PochuH.
®octhopubie u monudochopHble KHUCIOTHL. buonoruueckas poib

docdartos.
Oobmas  xapaktepuctuka 3neMeHToB VIA-rpynmbel.  OcoOble
CBOWCTBa KOHUEHTPUPOBAHHOM CEpHOM KHUCIOTBL. KadyecTBeHHBIE

peakuuu Ha cynbpua-, cylb(ur-, u cynb(ar-uoHBI.
Oobmas xapakrtepuctuka 31emMeHToB VIIA-rpynnel. OcobeHHocTH

XHUMHUHU (bTopa. raHOFCHOBO,Z[OpO,Z[BI u nux MOJIy4YCHHC.
FaJ'IOFeHOBOJIOpO)IHBIe KHUCJIOTH M UX coinu. KadecTBeHHEIE p€aKkru Ha
raJorcHua-uoOHbI. Kncnoponconepmamne COCIMHCHU A XJiopa.

[IprMeHeHne raJoreHoB U X BAKHEUIIINX COCTMHEHUN.

brazopoonvie cazvl. I[lpumenenue 61a20pooHbIX 2A308.
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB IMPOCTHIX BEIIECTB, BOIOPOTHBIX
COETMHEHUH, BBICIIINX OKCHJIOB U TUIPOKCHIIOB.
Wnentudukaius HeOpraHMYECKUX BEIIECTB U HOHOB.




XuMuA ¥ KU3HL

Hayunble MeTOapl MO3HAHUS B XUMHUHU. VICTOUHUKHA XUMHUYECKOM
unpopmanuu. [Touck mHbopManuu Mo Ha3BaHUAM, HACHTU(DUKATOPAM,
CTPYKTYpHBIM (hopmyrnaMm. MojenupoBaHiue XUMHUYECKHX IPOIECCOB U
SABIIGHUHN, XuMuyeckuil aHaiu3 u CuHme3 Kak METOJbl HAyYHOTO

IIO3HaHMA.

Xumus u 310poBbe. JlekapcTBa, hepMeHThI, BUTAMHHBI, TOPMOHBHI,

MUHEpalbHble BOABL.  [IpoOnmembl, CBSi3aHHBIE C NPUMEHEHUEM
JIEKapCTBEHHBIX IpemapaToB. BpeaHble NpuUBBIUKKM U (AKTOPHI,
paspymaronue  370poBbe  (KypeHue,  ymoTpeOleHHe  alKoroJs,

HapkoMmanus). PanmonanbHoe nurtanue. [luwesvie Oobasku. OcHosbl
nUUeBolt Xumuu.

XuMUs B MOBCEAHEBHOM XKW3HU. MOrOIME U YUCTAILIUE CPEICTBA.

Cpeocmea  60pvbbbl ¢ OLIMOBLIMU — HACEKOMBIMU:  PENnellenmbl,
uncekmuyuowvl. CpencTBa JMYHOW TUTMEHBI M KocMeTuku. [IpaBuia
6e3omacHoil paboThI ¢ €IKMMHU, TOPIOYMMH ¥ TOKCHUHBIMHU BEILIECTBAMH,
CpelicTBaMH OBITOBOM XUMHUH.

XUMHUS U CENbCKOE XO35WCTBO. MHUHEpPAIIbHBIE U OpPraHUYECKUE
ynoopenusi. CpeficTBa 3alUThl pACTEHUM.

Xumus W dHepreTtuka. [IpupoHbple MCTOYHUKHM YTIEBOJOPOJIOB.
[TpupoaHbIil ¥ NOMYTHBIA HEPTAHOM ra3bl, UX COCTAB M HCIIOJIb30BAHHE.
CocraB Hedtu U ee nepepadborka. Hedrenponyktsl. OKTaHOBOE UYHUCIIO
O6ensuHa. OxpaHa OKpyXawluel cpenbl npu HedTenepepaboTke U
TPAHCIOPTUPOBKE  HEPTEIPOAYKTOB.

AHBTepHaTI/IBHI)Ie HUCTOYHUKHN

SHEPIUu.

Hayunbie MeTonpl mo3HAHUS B XUMHUH. VICTOUHMKH XUMHYECKOM
unpopmanuu. [Touck mHbopManuu Mo Ha3BaHUSAM, UACHTU(DUKATOpAM,
CTPYKTYpPHBIM (popMysaM. XUMUYECKHUI aHau3, CHHTE3, MOJICIIUPOBAHHE
XUMHUYECKUX IPOLIECCOB U SIBJICHUN KaK METOJbl HAYYHOI'O IMO3HAHUA.
Mamemamuueckoe Mmoodenuposanue npoOCMpPAHCMEEHHO20 CMPOEHUS
monekyn opeanudeckux eeugecms. CogpemenHble OUIUKO-XUMUYECKUE
MemoOobl YCMAHOGIeHUs. COCMA8A U CMPYKMYpbl 8eUiecms.

XuMmus 1 310poBke. JIekapcTBa, PepMEHThI, BATAMUHBI, TOPMOHBI,

MUHEpanbHble BOABL.  [IpoOnmembl, CBSI3aHHBIE C MPUMEHEHHEM
JIEKapCTBEHHBIX IpemapaToB. Bpeanble mNpuBblUKH U (AKTOPHI,
paspyuiaromme  370poBbe  (KypeHue,  ymnoTpeOleHHe  amKoross,

HapkoMaHus). PamwonansHoe mnuranue. [lumeBble no0aBku. OCHOBBI

MUIICBOM XWMHH. XUMHUS B MeaunuHe. Pa3paboTka JieKapCTB.
XUMHUYECKUE CEHCOPBI.

XuMUA B OBCEAHEBHOM KU3HU. MOIOIIME U YUCTIIIUE CPECTBA.
Penennentrl, nHcekTUIUABL. CpefcTBa JIMYHONW THTUEHBI U KOCMETHUKH.
[IpaBuna Oe3omacHoil pabOTHl C €AKUMH, TOPIOYHUMH W TOKCUYHBIMU

BCIICCTBAMH, CpCACTBAMU OBITOBOM XMMUHU.

XHUMHS U CEIBbCKOE XO034MCTBO. MUHEpallbHble U OpraHUYeCKue
ynoopenusi. CpeacTBa 3aluThl paCTEHUMN.

Xumus U dHepretuka. [IpuponHsle UCTOYHUKH YITIEBOJOPOIOB.
[TpupoaHbIil ¥ NOMYTHBIA HEPTSIHOM ra3bl, UX COCTaB U HMCIIOJIb30BaHHE.
CocraB Hedtu U ee nepepadorka. Hedrenpoayktel. OKkTaHOBOE YMCIO
O6enzuna. OxpaHa OKpyXarollel cpeasl npu HedrenepepaboTke U

TPAHCIIOPTUPOBKE  HE(MTENPOAYKTOB. AJIBTEPHATHBHBIE HCTOYHUKHU
SHEPTHUH.
Xumusi B TpOMBIIUIEHHOCTH. OOmmMe mpeacTaBiIeHUus O




Xumus B crpoutenscTse. Llement. beton. [loabop onTumanbHBIX
CTPOMTEIBHBIX MAaTEPUAIOB B IPAKTUYECKON JESITEIbHOCTH YEIIOBEKA.

XuMUs U IKOJOTHUs. XUMHUYECKOE 3arps3HEHUE OKpPYKaroUen
cpeasl u ero mocuenctBus. Oxpana ruapocdepsl, MOUBBI, aTMochepsl,
(b0psI ¥ hayHbI OT XUMUYECKOTO 3arpsi3HCHUS.

MPOMBINIICHHBIX  CIOCO0aX TIONy4eHUs XHMHUYECKHUX BEIIeCTB (Ha
npuMepe TPOU3BOACTBA aMMHaKa, CEPHOH KHUCIOTHI). [IpomblnuieHHAs
oprannveckass xumus. ChIpbe IS OPraHUYECKOW MPOMBIIUICHHOCTH.
[Ipobnema  oTXOMOB W npoayktoB.  Hawmbonee
KPYITHOTOHHAXHBIE TIPOM3BOJICTBA OPTaHHMUYECKUX COeTUHEeHUU. YepHas u
BeTHass MeTauryprus. CTEKI0 ¥ CHJIMKATHAs! TIPOMBIIUICHHOCTh. XUMUS

MOOOYHBIX

B ctpoutenbcTBe. Llement. beron. [Ton6op onTUMaIbHBIX CTPOUTEIBHBIX
MaTepHUaJIOB B IPAKTUYECKOM AEITEIBHOCTH YEJIOBEKA.

XUMHUA W DKOJIOTHs. XHMHYECKOE 3arpsi3HEHUE OKpPYKarolen
cpeasl U ero mocueactBusi. Oxpana ruapocdepsl, MOUYBBI, aTMochepsl,
(bropbl ¥ payHbl OT XUMHAYECKOTO 3arps3HEHUSI.

Tunbl PACUYETHBIX 3a1a4

Haxoxnenne MonekysipHOi (hopMysIbl OpraHUYeCKOrO BEUIeCTBa
[0 €ro IJOTHOCTM W MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSLIUX B €r0
COCTaB, WX IO NMPOJYKTaM CrOpaHUsl.

Pacuersr MaccoBoi m0onM (Macchl) XMMHUYECKOTO COCTUHEHUS B
CMECH.

Pacuersr maccel (0ObeMa, KOJWMYECTBA BEIIECTBA) MPOIYKTOB
peaKIMu, €CIIM OJHO U3 BEUIECTB AaHO B U30BITKE (MMEET MPUMECH).

PacueTsl MaccoBoil WM OO0BEMHOH J0JM BBIXOJA MPOAYKTA
peaKkuu OT TEOPETUUECKH BO3ZMOKHOTO.

Pacuets! TeroBoro s exra peaxiyu.

Pacuersl 0O0BEMHBIX OTHOLIEHMH Ta30B TPH XMMHUYECKHX
peaKIusX.

Pacyersr macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaxkuu, eCiIi OJHO U3 BEUIECTB JAHO B BUJE PAacTBOPA C ONPENEICHHON

MacCOBOM Jojei pPacTBOPCHHOTO BCIICCTBA.

Haxoxxaenne MosekysipHOi (hOpMyIIbl OPraHUYECKOTO BEIIECTBA
[0 €ro IJIOTHOCTH W MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJAIIUX B €0
COCTaB, WIH I10 MPOAYKTaM CrOpaHUs.

Pacuersl MaccoBoil nonM (Macchl) XUMHUYECKOTO COEIUHEHUS B
CMECH.

Pacuerst maccel (0OBeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
PEaKIMHU, €CIIM OJHO U3 BELIECTB AaHO B U30BITKE (MMEET MPUMECH).

PacueTsl MaccoBoil MM O0BEMHOW J0JM BBIXOJAA MPOAYKTa
peaxkuy OT TEOPETUUECKH BO3ZMOKHOTO.

Pacuets! TemoBoro 3¢ exra peakiuu.

PacueTsl O0OBEMHBIX OTHOUIEHWH Ta30B TMpPH XUMHUYECKHUX
peaKIusx.

Pacuersl Mmacchl (0Obema, KONIMYECTBA BEIIECTBA) MPOAYKTa
peaxkuy, eClIi OJHO U3 BEUIECTB JAHO B BUJIE PAcTBOPA C ONPENEICHHON
MacCOBOH J0JI€ paCTBOPEHHOT'O BEILIECTBA.




IIpakTnuyeckune padboTbl

10 knacc
1. KouncTpyupoBaHue MIApOCTEPKHEBBIX
OpPTaHMYECKUX BEIIECTB.
2. Pacno3naBaHmMe I1acTMacc U BOJIOKOH

11 kmacc

MoJienen

10 xmacc

MOJICKYJI 1. KonctpympoBanme  IIapocTepKHEBBIX  Mojeleidl  MOJeKyl
OpraHUYEeCKHUX BEILECTB.

[TonyueHue 3TuUIEHA U U3yYEHUE €TO CBOICTB.
CBoiicTBa OJHOATOMHBIX U MHOTOaTOMHBIX CIIMPTOB.

N3ydeHune cCBOMCTB YKCYCHON KHUCIIOTBHI.

['unponu3 yrieBonos.

o0k wh

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCIIO3HABAHUC
OpPraHu4YCCKuUX BCHICCTB.

~

Pacno3naBanue miactMacc U BOJOKOH.

11 knacc

1. Pemenue OKCIICPUMCHTAJIBHBIX 3aJla4 110 TEMC «XUMHUYECKHUE 1. Peireaue AKCIIEPUMEHTAJIBLHBIX 33/1a4 I10 TEME «XUMHUYECKHEe

peaKiumy.

peaxIum»
2. «Perienune SKCIIEPUMEHTAITLHBIX 33134 HA UICHTU(PUKAITAIO
HEOPTraHWYECKUX U OPTaHUYECKUX COCTUHECHUI

3. «Pemenne skcriepuMeHTaIBHBIX 3a/1a4 10 TeMe «I eHeTndeckas CBI3b
MEXy KJIacCaMH HEOPTaHUYECKUX COCTUHEHUI.

4. PernieHune SKCIepUMEHTANBHBIX 3a71a4 1o TeMe «[ eHeTnyeckas cBs3b
MEXy KJIaCCaMH OPTaHUYECKUX COCTUHEHUI.




Pasznen 3. YYEBHO - TEMATUYECKUM IIJIAH

10 kaacce

Haszeanue memwi

Konuuecmeo uacoes

B mom wucne

npakmuyeckux pabom KOHMPOJbHBIX
pabom

b Yy Yy b Yy
« OCHOBHBIE NOHATHUS OPTaHUYECKON XUMHUAW) 5 13 1 1
«YTII€BOIOPOIBI » 8 26 1 1 1
«Kucnopojcoaepaiine OpraHuueCKue COeTUHCHU 24 1 1
«A3oTcoaepxalire OpraHuM4ecKue COeAMHEHUS 17 9 1

1

«brnonornyecku akTUBHEIC BEIISCTBA 16
«BBICOKOMOJIEKYIISIPHBIC COSMHCHHS. 4 10 1
CuHTETUYECKHUE TTOJTUMEPHD)
[ToBTOpenue. PezepBHOE Bpems.. 1 7 1
HUTOIO 35 105 5 2 5




11 kiaacce

Ha3zeanue memoi Konuuecmeo uacos B mom uucne
npakmuieckux pabom KOHMPOJIbHBIX
pabom

b Yy b Yy b Yy
Crpoenue aroma. CTpoeHuHe BeleCcTBa 8 24 1 1
XUMHUYECKHE PEAKIIAN 9 27 1 1 1
Heoprannueckast xummust 6 18 3 1 1
Hay4Hble 0CHOBBI XUMHUYECKOT0 MPOU3BO/ICTBA 6 18
XUMUS B )KU3HU 00IIIECTBA 5 15
PesepBHoE Bpems 1 3 1
UuToro 35 105 1 4 2 4
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