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1. TInaHupyembie pe3y/IbTaTbl U3yUeHHsI Kypca XMMHUH

IIpeameTHbIe pe3y/1bTaThl (0a30BbIi YPOBEHbD):
10 knacc

c(hOpMUPOBaHHOCTh YMeHUsI K1acCuULIMPOBaTh OpraHhueCcKe BellleCTBa U peaki[uu M0 pa3HbIM ITPU3HAKaM;
c(hOpMUPOBaHHOCTh YMEHMUSI OTMUCHIBATh U pa3/inuaTh U3yUeHHbIe K/IaCChl OPraHhueCKUX BellleCTB;
chOpMUPOBAaHHOCTh yYMEHUsI aHaJU3UMpOBaTb W OLIEHWBaTh TMOC/IEJCTBUSI TPOU3BOJCTBEHHOW U  OBITOBOM
JiesiTe/IbHOCTH, CBSI3aHHOM C Mlepepab0TKOM opraHnyeCcKuX BelleCTB;

10-11 kn1acc

c(hOpMHPOBaHHOCTb TIPE/ICTaB/IE€HUA O MeCTe XWMHU B COBPEMEHHOW HayYyHOW KapTHHe MUpa; MOHWUMaHue pOJU
XUMHUU B POPMUPOBAHUM Kpyro3opa U yHKIIMOHA/IbHOW rPpaMOTHOCTH YesloBeKa [I/isl pellieHus IpakKTUueCKUX 3aziau;
BJIa/ileHre OCHOBOIIO/IOTAIIIMMH XUMHUUeCKUMU TIOHATUSIMU, TEOPUSIMH, 3aKOHAaMHM U 3aKOHOMEPHOTSIMU; YBepeHHOe
M0/Ib30BaHKe XUMHUU€eCKOW TePMHUHOJIOTMe U CUMBOJIMKOW;

B/aJleHHe OCHOBHBIMHM MeTOJlaM{d Hay4HOTO TI03HaHWs, HCTIOMb3yeMbIMH B XWMUW: HaOJofieHre, OIvcaHue,
M3MepeHHe, 3KCTIIepUMeHT; yMeHHe 00pabaThiBaTh, OObSCHATEL pe3y/bTaThl MPOBeAEHHBIX OIBITOB M Jle/laTh BHIBO/ILI;
TOTOBHOCTB U CITOCOOHOCTh MPUMEHSITh METO/IbI TI03HAHKS TIPH PeIlleHNH TTPAKTHUeCKUX 3a/1au;

c(hopMHPOBaHHOCTb YMeHUs Jie/iaTh KOJIMUeCTBeHHbIe OL[eHKW W TPOBOJUTL PaCUéThl M0 XMMHUUECKHUM (opMy/iaM U
ypaBHEHUSIM;

B/IajIeHHe MMpaBWIaMU TeXHUKH 0e30T1aCHOCTH MPU UCIT0/Ib30BaHUH XUMHUECKUX BEIIleCTB,;

chOpMHPOBaHHOCTh YMEHHUs Jie/laTh BBLIBO/bI, YMO3aK/IHOUeHUsl W3 HaO/iofieHui, XMMHUUYeCKUX 3aKOHOMEpPHOCTeM,
TPOTHO3UPOBATh CBOMCTBA HEU3YUeHHBIX BellleCTB T10 aHaJIOTUU C U3yUeHHbIMY;

c(hOopMHPOBaHHOCTb YMeHMs1 CTPYKTYpUPOBaTh U3yUeHHbIM MaTeprasl U XUMUUeCKy0 UH(GOPMaLuto, MoIyuyaeMyro 13
pa3HbIX UCTOUHUKOB,

cchOpMHUPOBAaHHOCTh COOCTBEHHOMW IMO3UIIMM TT0 OTHOIIIEHHIO K XMMHUeCKOW WH(MOpMAaI|H, MOoTydaeMol 13 pa3HbIX
MCTOUHUKOB;



® OBJIa/leHHMe 0CHOBAMM HAayYHOI'O MBIIIIEHHSI, TEXHOJIOTMEN UCC/IeJ0BaTe/IbCKOM U POEKTHOM JesiTe/IbHOCTH;

® ¢(hopMHPOBAHHOCTb YMEHUSI IPOBO/IUTH SKCITIEPUMEHThI pa3HOW JUAaKTHUYeCKOU HarpaBieHHOCTH;

® c(hopMHPOBAHHOCTb YMeHHsI OKa3bIBaTh MEePBYIO MOMOIIIb TIPU OTPABJ/IEHUSIX, OXKOT'aX U JPYTMX TpaBMaX, CBSI3aHHBIX
C BellleCTBaMH U JlabopaTopHBIM 0060pyI0BaHUEM.

MeTtanpeaMeTHbIe pe3y/IbTaThl:
10-11 xnacc

® copMHpPOBaHHOCTb YMEHUsI CTaBUTh 1]eJId U HOBbIe 3aZlaui B yuébe 1 T03HaBaTe/IbHOM /lesTeTbHOCTH;

® OBjajieHHe TpUEMaMH CaMOCTOSITEJILHOTO TIJIAHUPOBaHUSI TIyTel [JOCTW)KeHWs 1ieJid, yMeHUs BbIOMpaTh
3¢ heKTHBHBIE CITOCOOBI pellieHusT yueOHbIX U TT03HaBaTe/IbHbIX 3a/]ay;

¢ chopMHpPOBaHHOCTb YMEHUsI COOTHOCUTb CBOH /IeHICTBUS C TVIAHUPYEMBIMU pe3y/IbTaTaMu;

® chopMHpPOBaHHOCTbL YMEHHUs OCYIIECTBJISAITb KOHTPOJIb B TIPOIIECCe OCTVIKEHHS pe3y/bTara, KOPPeKTHpPOBATh
CBOM JIeHICTBUSI;

® chopMHpPOBAaHHOCTL YMEHHUSI OL|eHWBaTh I[IPABWU/ILHOCTH BBLITIOJTHEHWS yueOHBIX 3a7ad U COOCTBEeHHbIE
BO3MO>XHOCTH UX PelleHNs;

¢ chopMHpPOBaHHOCTb YMEHUsI aHAIM3HUPOBaTh, KJIaCCUPUIIMPOBaTh, 0000111aTh, BEIOUPAaTh OCHOBAHUS U KDUTEPHUH
JJ1sl yCTAaHOBJIEHUs IPUUUHHO-CJIeZICTBEHHBIX CBSI3el;

* copMHpPOBaHHOCTb YMeHUs TIPU0OpeTaTh U MPUMEHSITh HOBbIe 3HAHMUS;

® copMHpPOBaHHOCTbL YMEHHsI CO3/laBaTh TPOCTeUllIe MOJAe/H, WCII0/b30BaTh CXeMbl, Tabauilbl, CUMBOJbI [I/Is
pellieHus1 yueOHbIX 1 TI03HABATe/IbHBIX 3a7iau;

® 0OBJ/Ia/IeHrEe Ha BBICOKOM YPOBHE CMbBICJIOBBIM UT€HHEM HayUHBIX TEKCTOB;

¢ chopMHpOBaHHOCTL yMeHHUS 3(PGhEKTHBHO OpraHW30BBIBAaThH yueOHOe COTPYAHUYECTBO M COBMECTHYHO
JesiTe/IbHOCTb, paboTaTh MHAWUBUAYATBHO C YUETOM OOIIMX UHTEPECOB;

¢ copMHpPOBaHHOCTbL YMEHHs OCO3HAHHO WCII0/Ib30BaTh peueBble CpeACTBA B COOTBETCTBUM C 3aJauaMu
KOMMYHUKALAW;

® BBICOKHH YPOBEeHb KOMITETEHTHOCTH B 00/1acTH Hctob3oBanus UKT;

® c(hopMHPOBAHHOCTb IKOJIOTHYECKOTO MBIIILIEHUS;

* copMHpPOBaHHOCTb YMEHUs TIPUMEHSITh B IT03HaBaTeIbHON, KOMMYHUKATUBHOMN U COLIMAILHOM MpaKTHKe 3HAHUS,
T0JTyueHHbIe TIPU U3YUeHUH TIpeiMeTa.



JINUHOCTHBIE pe3y/IbTaThl:
10-11 knacc
¢ chOpMHPOBAHHOCTD TIOJIOKUTE/ILHOTO OTHOIIEHHS K XMMHH, UTO OOYC/OBIMBAeT MOTHUBALMIO K yueOHOM

JesiTe/IbHOCTU B BBIOpaHHOM cepe;

® chopMHUPOBaHHOCThL YMEHUs pelliaTh Mpob/ieMbl TTOMCKOBOTO ¥ TBOPUYECKOT'O XapaKTepa;

® CcOpMUPOBAHHOCTb YMeHUsI TIPOM3BOAUTH CaMOAHa/IU3 U OCYIIeCTB/STh CAMOKOHTPO/b M CaMOOLIeHKY Ha
OCHOBe KPUTepHEB YCIeIIHOCTH;

® copMHUPOBAHHOCTb TOTOBHOCTH CJie[JOBaThb HOPMaM TPUPO/IO- U 3[j0pOBhecOeperaroiiero rmoBe/ieHus;

® chopMHUPOBaHHOCTH IMPOYHBIX HABBIKOB, HAIlIPaB/IeHHBIX HAa CAMOPAa3BUTHeE uepe3 caMooOpa3oBaHue;

¢ c(hopMHUPOBaHHOCThL HAaBLIKOB TPOSIB/IeHHsI TI03HABaTeIbHOW MHUIIMATUBEI B yueOHOM COTPY/THUUECTBeE.

I1naHupyembie pe3yabmambl 00yueHusl

B pe3ynbTaTe n3yueHus: yueGHOro mipeiMeTa « XMMUsI» Ha YPOBHe cpefiHeTo 001ijero o6pa3oBaHusi Ha 6a30BOM ypOBHe
BBIITYCKHUK HAYyUYUMCS:

10 xacc

o pacKpbIBaTh Ha IpUMepax M0JI0KeHUs1 TeOPUU XUMUUeckoro ctpoenus A.M.byteposa;

o COCTaBJIATb MOJIEKYJISIDHbIE M CTPYKTYpHbIe (DOPMYJibl OpraHWYecKHX BellleCTB Kak HOCuTeseld MHbopMaluu o
CTPOEHMHM BelleCTBa, ero CBOMCTBaX U MPUHA/JIEXKHOCTHU K OTpe/ie/IEHHOMY KJ/IacCy COeJMHEeHUl;

o TPUMEHSITh TpaBU/a CHCTeMaTHUYeCcKOW MeXAYHapoJHOM HOMEHK/IaTypbl KakK CpeJCcTBa pa3iuuyeHus |
WJeHTU(YKALMK BEIeCTB M0 UX COCTaBY U CTPOEHUIO;

o XapaKTepr30BaTb OpPraHWYecKre BelecTBa II0 COCTaBy, CTPOEHWI0 W CBOMCTBAM, yCTaHAaB/IWBAaTb IPUUYHMHHO-
C/1e[JICTBEHHbIE CBSI3U MEXY JaHHbIMU XapaKTepUCTUKAaMU BelleCTBa;

o TIPUBOJUTH MPUMEPbI XUMUUECKHUX PeaKiii, paCKpbIBAIOIMX XapaKTepHbIe CBOKWCTBA TUIMUUHBIX Tpe/CTaBUTeIeN
K/IaCCOB OpraHWUYeCKHUX BeIIeCTB, C I[e/IbI0 UX UIeHTH(hUKALINA U 00bsICHEHUsT 00/1aCTH MPUMEHEeHHS;

o TIPUBO/IUTH TIPUMEPhI TIPAKTUUYECKOTO MCIIO/b30BaHUS TPOAYKTOB ITlepepab0oTKy HedTH M TIPUPOJHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COeIMHeHUM (TI0JIM3TU/IEHa, CHUHTETUYECKOTr0 KaydyKa, al[eTaTHOIO BOJIOKHA);

o TPOBOJUTH OMBITHI TI0 PACIO3HABAHUIO OPraHUYeCKUX BelleCTB (T/IMLePHHA, YKCYCHOM KUCJIOThI, Hempeae/bHbIX

JKUPOB, I'NTIFOKO3bI, KPpaXMadJid, 6EJ'IKOB) B COCTdBe IIHIIEBBIX MPOAYKTOB U KOCMETHUYECKUX CPeACTB,



J TIPOBO/JUTh PACUéThl Ha HAXOXKAEHUe MOJIEKYJ/IIPHOM (POpMyJibl YI/IeBOJOPOAA M0 MPOAYKTaM CrOpaHUs U MO ero
OTHOCHUTETbHOU MJIOTHOCTHA ¥ MaCCOBBIM JI0JISIM 3JIEMEHTOB, BXO/SILIMX B €r0 COCTaB;

11 knacc

. MMOHUMAaTh (PU3NUECKUM CMBIC/T TeproAnueckoro 3akoHa /[I.Ml.MeHjeneeBa M Ha €ro OCHOBe OOBSCHATH
3aBUCHMOCTh CBOWCTB XUMUUECKUX 3/IEMEHTOB U 00pa30BaHHbBIX UMH BEIIeCTB OT 3/IEKTPOHHOTO CTPOEHUST aTOMOB,

o yCTaHaB/IMBaTh 3aBHUCHMOCTb CKOPOCTU XHWMUUECKOM peaklMd U CMellleHus] XUMHUYeCKOr0 paBHOBeCHSI OT
pa3/IMUHBIX (PaKTOPOB C 1]e/IbI0 OTpe/ie/ieHHs] ONTUMa/IbHbIX YCI0BUM TIPOTEKAHUSI XUMHUUYECKUX TMPOL[eCCOB;

o TPUBOAUTH MPUMEPBI TUAPO/IM3a COler B MOBCEIHEBHOW KM3HU Ye/I0BEKa;

° TIPUBOUTD TIPUMeEPbl OKMCIUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaklvii B MPUPO/ie, MPOW3BO/ICTBEHHBIX Ipoljeccax U
JKU3HelesITe/IbHOCTU OPraHu3MOB;

° TIPUBOJUTH TIPUMEPhI XMMHUECKUX peakiii, pacKphIBAIOI[HX 00I[e XMMHUUeCKe CBOMCTBA TIPOCTHIX BEIECTB —

MeTa/I/IOB U HeMeTaJl/IOB;
10-11 kiacc

. pacKpbiBaTh Ha TpUMepax poOJb XUMHU B (HDOPMHUPOBAaHMM COBPEMEHHOW HAyuyHOW KapTHHBI MHpa W B
TIPAKTUUECKOH /leATeTbHOCTH Ye/IOBeKa;

J JeMOHCTPUPOBATh Ha TIPUMepax B3aUuMOCBSI3b MEX/y XUMUEH U [PYTUMH eCTeCTBeHHbIMU HayKaMu;

J 00BSICHATH TMPUUMHBI MHOTO00pa3us BelljeCTB Ha OCHOBe OOIIMX TTpe/icTaB/IeHHid 00 UX COCTaBe M CTPOEHUH;

J TIPOTHO3UPOBATh BO3MOXKHOCTB ITPOTEKAHHSI XUMHUECKUX PeaKIMi Ha OCHOBe 3HAHUM O THUIAX XUMUUYECKOW CBS3U
B MOJIEKY/IaX peareHTOB 1 UX PeaKkI[MOHHOM CITOCOOHOCTH;

J WCTI0/Th30BaTh 3HAHHUS O COCTaBe, CTPOEHUM M XUMUUECKUX CBOMCTBAX BEIECTB i1 MX 0e30MacHOro TTPUMeHeHHsT
B ITPAKTHUECKOH /leATeTbHOCTH;

J B/a/IeTh TIpaBUIAaMM M TIpUéMaMu 0Oe30macHOW paboThl C XUMHUECKHMMH BeIeCTBaMU M J1abopaTOPHBIM
obopygoBaHHEM;

J B/Ia/IeTh TpaBUaMHu 0e30MacHOTo oOpallieHus ¢ eJKAMH, TOPIOUMMH 1 TOKCUYHBIMU BellleCTBaMH, Cpe/iCTBaMU
OBITOBOM XMWY,

J OCYIIIeCTB/ISITh TIOMCK XUMHUUYeCKOW WHGOpPMAI[MK 10 Ha3BaHUsM, HAeHTH(UKATOpaM, CTPYKTYPHBIM (opMmy/iam
BeIIleCTB,;

J KPUTUUYECKH OL[eHMBATh W WHTEPNPETHUPOBATh XUMHUECKYH) HH(OPMAIUIO, COZEpXKAIyIoCs B COOOIEHUSIX

Cpe/ICTB MacCOBOM WH(oOpMaLY, pecypcax VIHTepHeTa, HayUHO-TIOMY/ISIPHBIX CTAaThsX, C TOUKW 3DeHUs] eCTeCTBeHHOHAayYHOU
KODPEKTHOCTH B 11e/IsIX BbISIBJIEHUsI OIMOOUHBIX CYKAeHU U (hOpMHUPOBaHUsI COOCTBEHHOM MO3ULINY;



J TIpe/ICTaB/sTh TMYTH pelleHusi T/i00anbHBIX TIpo6J/ieM, CTOSAIUX Tiepesi uej0BeYeCcTBOM (9KOJIOTUUECKHUX,
9HepreTUYeCKux, ChIPbeBbIX), U POJIb XUMHUH B PellieHUH 3TUX MpobieMm.
BbINyCKHUK nosyuum 803MOMCHOCMb HAYUUMbCS:

10 xnacc
| W/UTIOCTPUPOBaTh TpUMepaMy CTaHOBJIEHWE M 3BOJIIOLIMI0 OPraHWYeCcKOM XMMHU KaK HayKd Ha pa3/IMUHbIX
VICTOPUYECKUX JTarax eé pasBUTHS;
| yCTaHaB/IMBaTh TeHeTUYeCKyl0 CBs3b MeX/Ay KjJacCaMM OpraHh4yecKuX BelllecTB [jisi 00OCHOBaHUS
NIPUHLIMITMAIbHOM BO3MOXXHOCTH IOJTyYeHHsI OpraHUueCKUX COeJMHeHUH 3a/JaHHOr0 COCTaBa U CTPOeHUS;
o MCIT0/b30BaTh MeTO/Ibl HAYYHOT'O 103HaHUS TIPY BBINIOJHEHUH TMPOEKTOB U yueOHO-HCC/Ie[joBaTe/IbCKUX 3a/jau 110
M3yUeHUI0 CBOMCTB, CIIOCOOOB MOTy4YeHus: U paclio3HaBaHUsI OPraHUYeCKUX BellecTB;
11 knacc
o OOBSICHATL TIPUPOAy M CrocobObl 00pa30BaHUsI XMUMUUYECKOW CBSI3U: KOBaJeHTHOUW (TIOJISIPHOM, HETOJISPHOMN),

VOHHOM, MeTa/l/In4eCKOM, BOJOPOJHOM — C 11e/IbI0 OMpe/ie/IeHUs XUMUUYeCKOW aKTUBHOCTU BeIleCTB;
10-11 xacc
° yCTaHAB/IMBATh B3aMOCBS3M MeXAy (hakTaMu U TeopHeM, TIPUUMHON U C/Ie[CTBHEM NPU aHa/Iu3e Mpo0eMHBIX
CUTYyal[uii 1 000CHOBAaHUM TTPUHUMAaeMBbIX pellleHHi Ha OCHOBe XUMUUeCKUX 3HaHUM.

2. CopepxaHue Kypca

10 xacc.

Teopusi XMMHUECKOT'0 CTPOEHUSI OPraHUYeCKHUX Coe{THeHUH.

IIpupoaa xXuMHUYeCKHX CBSI3el.

Opranuueckue BemectBa. OpraHuudeckasgs xumus. CTaHOB/IEHHWE OpPraHAYeCKOM XMMHUM KakK Hayku. Teopust
XMMUUECKOTO CTPOEHUS BellleCTB. YT/IepoAHbIM cKeseT. 3omepusi. Vi3oMepsl.

CocTosiHre 371eKTPOHOB B aTOMe. JHepreTUUecKre YPOBHH U TTOyPOBHU. DJIeKTPOHHbIE OPOUTAH. S-3/IEKTPOHBI U P-
31ekTpoHbl. CrvH 3/ieKTpoHa. CrapeHHbIe 3JIEKTPOHBL. J/EKTPOHHasi KoHpurypaius. ['paduyueckue 31€KTpPOHHbIE
(GOpMyIbL.

DeKTPOHHas MPUPOJia XMMUUYECKUX CBSI3eM, - CBSI3b U -CBSI3b. MeTO/l BaJ/IeHTHBIX CBSI3€M.

Knaccudukaiys opraHnueckux coeuHeHun. OyHKI[MOHAIbHAs rpymnmna.

Yraesogopopasl.



[TpenenbHble yraeBoJopoAbl (ankaHbl). Bo30yxaéHHOe cocTosiHMe aToMa yriaepofa. ['mOpuau3alvs aTOMHBIX
opbutaseii. D/IeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHUe aTKaHOB.

l'omosorn. I'omonoruvueckasi pa3HOCTb. I'oMonorvuecku psf. MexkayHapoaHass HOMEHK/aTypa OpraHM4ecKUX
BellleCTB. M30Mepus yriepoJHOro cKenera.

MetaHn. IlonyueHue, ¢u3nueckue W XUMHUYeCKHMe CBOMCTBa MeTaHa. Peakijuu 3amelljeHusi (rajoreHWpOBaHUe),
JeTUAPUPOBAHUS U M30MepU3ariuu askaHoB. [lerHbie peakiy. CBOOOAHbBIE pauKasbl. ['aloreHONPOX3BOJHbIE alTKaHOB.

KpatHble cBsA3u. HernpegenbHble yrieBogoponbl. AjkeHbl. CTpoeHMe MOJeKyJ, TOMOJIOTHS, HOMEHK/IaTtypa H
usomepus. Sp>-rubpugusauus. OTeH (9TuieH). M3oMmepusi IOOKEHUS ABOMHOM CBaA3W. [IpOCTpaHCTBEHHAs W30MepUsi
(cTtepeousomepusi).

[TonyueHne W XHWMHWYECKWe CBOMCTBA ajKeHOB. Peakijuu TipucoefjuHeHusi (THUpPUPOBaHue, TaJOreHHpOBaHUe,
ruzipatanusi), OKWC/JeHUs W TIoJiMMepu3aluu ankeHoB. [IpaBuso MapKOBHMKOBA. BBICOKOMOMEKY/sSIpHbIE COeAUHEHUS.
KauecTBeHHbIe peakKi|uM Ha JBOMHYO CBSI3b.

AnkamveHbl (OueHOBBIe yriaeBOAoOpoabl). M3omepus u HoMmeHknatrypa. [IuBunun (6yraguen-1,3). M3ompen (2-
MeTtunoyTtaguen-1,3). ConpsokéHHbIe [BOMHBIE CBA3W. [lomyueHWe W XUMHYECKWe CBOMCTBA anKaZueHoB. Peakiun
TIpUCOeIMHeHNs (raJloreHUPOBaHUs) U TTIOJIMMepU3aLiuK ajlKaJueHOB.

AnkuHbI. AljeTWIieH (3THH) U ero ToOMOoJIoTU. Vi3oMepust 1 HOMeHK/IaTypa. MesKK/iaccoBasi U30MepHsi. Sp-rubpuan3ariys.

XyMHUecKHe CBOMCTBA a/IKMHOB. PeaKL[I/II/I npucoearHeHus , OKMC/Ie€HHA U T1I0JIMMePHU3dliiKi a/IKMHOB.

ApeHsbl (apoMaTUyecKre LriaeBogoposl). M3omepusi u HoMeHK1aTypa. beH3os. bensonbHoe kKobljo. Tomyos. V3omepus
3aMeCTUTesen.
XuMHUecKre CBOMCTBa O€H30/1a U ero roMo/IoroB. Peakiuu 3amerlrieHus (rajioreHUpoBaHWe, HUTPOBaHKWE), OKUC/IEHUS U
TpUCcoeiuHeHus apeHoB. [lectuabl. I'eHeTHUeCKas CBSA3b apEHOB C IPYTUMU YI/1€BOJOPOJAMHU.
[Ipypo/iHble UCTOYHUKM YT/1eBOA0po0B. [Iprupoansiii ra3. Hedts. [TonyTHele HedTsHBIe ra3bl. KaMeHHBIN yTroib.
[TepepaboTka HedTu. Ileperonka HedTH. PekTuduKallMoHHas KoJjioHHa. beH3uH. JlurpouH. KepocuH. KpekuHr
He(TenpoAyKToB. TepMuyecKuii U KaTaTuTUYeCKU KpeKUHry. [Tuposnus.

Kuciopojacoaepikaniyue opraHuuecKue coeJHHeHUs

Kucnopoacogepxkaijye opraHnueckue coefuHeHrs. OIHOATOMHBIe Tpefie/ibHble CUMPThL. PyHKIMOHAIbHAS TPYIIa
cnupToB. M30Mepus U HOMEHK/aTypa CIUPTOB. MeTaHOJ (METW/IOBBIM CIUPT). DTAHON (STUIOBBIA CIUPT). [lepBUUHBIM,
BTOPUYHBIM U TPETUUHBIM aTOMBbI yriyieposa. BomopoaHas CBsi3b.

[TonyueHve u XuMHUUecKrWe cBoicTBa crmpTtoB. CrmpToBoe OpokeHwe. @PepMeHThL. BogopoaHbie CBS3M.
®u3n0/I0rNYeCcKoe JeMCTBUEe MeTaHOoIa U 3TaHOJIa. AJIKOTOIU3M.



MHoroatoMHble CUPTHI. DTUIEHIJIMKOJIb. ['niiepuH. XuMuueckrue CBOWCTBA TpeZie/IbHbIX MHOIM0AaTOMHBIX CITUPTOB.
KauecTBeHHas peakijyisi HA MHOMOaTOMHbIe CITUPTHI.

deHoJbI. ApoMaTHUeCcKre CITMPThl. XMMHUYEeCKHe CBOMCTBA (PeHos1a. KauecTBeHHast peakliyis Ha (peHoJI.

Kapb6onunbHble coenvHeHusi. KapOoHunbHas Tpymma. AnbAerdgHas rpynma. Anbaerubl. Ketonbl. V3omepus u
HOMEeHKJ/IaTypa.

[TonyueHne u XuUMHUUYeCKHe CBOMCTBA albJeruioB. Peaki[ui OKUC/IeHUsI U IPUCOeJUHEeHUs albJeruioB. KauecTBeHHbIe
peakiMu Ha ajbJeru/pbl.

KapboHoBbie kucioTel. KapbokcuibHas rpytima (kapbokcorpyra). Mi3oMepus 1 HOMeHK/IaTypa KapbOHOBBIX KHCIOT.
OZHOOCHOBHBIE TIpefie/ibHble KapOOHOBBIE KUCIOTHL. I[lonmyueHWe OJHOOCHOBHBIX MpeZe/IbHbIX KapOOHOBBIX KHCJIOT.
XyMHUUeCcKre CBOMCTBA OJHOOCHOBHBIX TIpej/le/lbHbIX KapOOHOBLIX KHMC/IOT. MypaBbHHas KHUC/IOTa. YKCYCHas KHMCJIOTa.
AreraTsl.

Crnoxuele 3¢gupsl. HoMeHknaTtypa. [TonyueHue, XxMMUuecKre CBOMCTBa C/IOXKHBIX 3(upoB. Peakiusi sTepudurKalvu.
[ITes10uHOM THUIPOIU3 CTI0XKHOTO 3(¢Hpa (OMbLIeHNE).

JKupsl. TBEp/bIe )XUPbI, XUAKKEe )XUPbl. CUHTeTHUeCKre MOOLLue Cpe/CTBa.

Yrnesogwl. MoHocaxapuabl. ['mrokosa. dpykrosa. Onurocaxapuzel. Jucaxapujsl. Caxaposa.

[Tomicaxapuapl. Kpaxmar. I'mvukoreH. Peakius nonukoHzaeHcanuu. KauecTBeHHas peaklus Ha Kpaxmas. Llenrosiosa.
Knaccudukaiiysi BOJTOKOH.

A3oTCopaepxalye OpraHu4yecKue coeuHeHHs!

A3oTcozepiKalye opraHuyeckue coefiuHeHvs. AMyuHbl. AMUHOrpynmna. AHWIMH. [lo/lyyeHue U XMMU4eCcKre CBOMCTBA
aHWJIMHaA.

AmuHOKUC/IOTEI. V30Mepusi U HOMeHK/atypa. buomnonsipueii WMoH. IlentugHas (amugHas) rpynma. [lentupHas
(amugHas) CBsi3b. XUMHUUYECKHE CBOKMCTBA aMUHOKUCIOT. [Tenruapl. [Tomunentyael. I'muyH.

benku. CTpykTypa 6en1KOBOM MO/EKY/ibl (TlepBUYHAasi, BTOpUYHAsi, TPeTUUHasi, UeTBepTHUUHasi). XMUUeCKre CBOMCTBa
6enkoB. [JeHaTypaius u ruiposin3 6eskoB. L[BeTHbIe peakijuu Ha Oesiku.

Asotcopepxaiue rerepolukidueckue coefguHenus. [lupuaud. I[luppon. Ilupumuaud. IlypuH. A30THCTBIE
OCHOBaHWUSI.

HyknevHoBbie kuciotel. Hykneotybsl. KomrisieMeHTapHbIe a30TUCTbIe OCHOBaHUS.

XUmus U 300pOBbe yesioBeKa. PapMakosioruueckass XuMusl.

XuMHA 110/IMMEpPOB.

[Tommepel. Crernens nosvMepusanui. MoHoMmep. CTpyKTypHOe 3BeHO. TepMoriaCcTUuHble nojsumepsl. [TonmatuieH.
[TomunponuneH. [TonuTteTpadTopsTUIEH.



TepMopeakTvBHbIe TOnUMephl. PeHondopmanbAeruiHbie cMosbl. [lnactmacchl. ®eHOIIacTbl. AMMWHOIIACTHI.
[TeHOMIACTHI.
[TpupoaHeIi Kayuyk. Pe3uHa. DO0HUT.
CuHTeTUUeCKUe KayuyKHu.
CuHreTnueckue BojI0KHa. Kanpos. JlaBcas.
IIpakTHyeckue padoThI

. ITonmyueHue 3TH/IeHA U OIIBITEI C HUM
. [TonyyeHuve u cBOMCTBa KAPOOHOBBIX KUC/IOT
. PellieHune 5KCriepyMeHTa/IbHBIX 3a/ia4u Ha [10/ly4eHue U paclio3HaBaHue OpraHuyecKyx BelleCTB
. PacriosHaBaHue 11/1aCTMacC U BOJIOKOH
JleMoHCcTpanuu

OO6pa3iibl OpraHlYeCcKUX BelleCcTB ¥ MaTepuanoB. Mo/iesii MoJIeKyJ/1 OpraHudeckux BerriecTB. OTHOIIIEHHe alKaHOB K

KWC/0TaM, IllejiouaM, pacTBOPY IepMaHraHata Kajiuss W OpomHON Boje. Mopenu MoJieKya TOMOJIOTOB U HM30MEpPOB.
[TosyueHue arjeTwsieHa KapOuaHbIM criocobom. B3aumogeiicTBue aljeTu/ieHa C paCTBOPOM TlepMaHraHarta Kaivs U GpoMHOM
BoZiol. ['opeHue anjeTwieHa. Pa3noxkeHue Kaydyka MpY HarpeBaHUM U WCIbITaHWE TMPOAYKTOB pa3/ioKeHUsi. 3HAKOMCTBO C
oOpa3ijamu KayuyykoB. BeH30/1 Kak pacTBopuTenb. ['opeHue OeH3osa. OTHollleHue OeH30/ia K OPOMHOM BO/ie M PacTBODPY
repMaHraHarta Kaausi. Okuc/ieHue Toyosia. PacTBopeHue B alleTOHe pa3/IMUHBIX OpraHAYecKuX BeljecTB. OOpas3iibl MOIOIIUX
Y YHCTAIMX cpecTB. OBpasiibl M1acTMacC, CUHTETUUECKHUX KayuyKOB U CHHTETUUECKHX BOJIOKOH.

JIaGopaTOPHBIH OMBIT

M3roroBieHre Mo/iesieill MOJIeKyJ1 YIy1eBOZOPO/OB.

OsHakomsieHHe ¢ oOpa3iiaMu MPogyKTOB HeprerepepabOTKY.

Oxkucnenue sTaHosa okcugom meau (I1).

PacTBopeHMe ruIiepyHa B BOjie U Peakiiys ero ¢ ruipokcuiom meau (II).

XUMUYeCKHd CBOUCTBA (peHoJIa.

OxucieHre MeTaHasns (3TaHasst) okcuzom cepebdpa ().

OxkucneHue MeTaHass (3TaHassl) rugpokcugou meau (II).

PacTBOPUMOCTD »KHUPOB, 10Ka3aTe/IbCTBO UX HeMpele/IbHOTO XapaKTepa, OMbLIEHUE >KUPOB.

CpaBHeHUe CBOWCTB Mbljla U CUHTETUUECKUX MOIOLUX CPeJCTB.

CBoliCTBa I'/TFOKO3bI KaK ajb/eruoCIpTa.

B3aumoielicTBUe caxapo3bl C TUAPOKCUIOM KasIbLIuSl.

[IpuroroByieHre KpaxMaabHOTO KJIercTepa U B3auMOJEeNCTBYE C UOIOM.



['vaponus Kkpaxmaria.

OsHakom/ieHHe ¢ oOpa3ijaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
LIBeTHBIE peakiuu Ha OesiKu.

CoucTBa KarnpoHa.

11 xnacc

TeopeTHueckue 0CHOBbI XUMHUM

Baxxnernime xuMruueckue TIOHSATHS U 3aKOHbl. XUMUYeCKUW 3/1eMeHT. ATOMHBIM HOMep. MaccoBoe unciio. Hykmusl.
Papuonyknyabl. I30TOmbI.

3aKOH COXpaHeHUsI MacChl BellleCTB. 3aKOH COXpaHeHUsI U mpeBpallieHust SHepruu. JledekT Macchl.

[Teproguueckuii 3akKOH. OJieKTpOHHasi KoHdurypanus. ['paduueckasi sekTpoHHas ¢dopmyna. PacripejeneHuve
9JIEKTPOHOB B aTOMax 3JIEMEHTOB MasibiX U OOMbIIUX TE€PUOJOB, S-, p-, d-, f-3memMeHThI. JlaHTaHOWABI. AKTUHOW/BI.
VIcKyCCTBEHHO I0JyYeHHbIe 3/ieMeHThl. BaseHTHOCTh. BaeHTHbIe BO3MOKHOCTH aTOMOB. Boj0opoiHble coeuHeHUsl.

Crtpoenue BeljectBa. MoHHas cBsisb. KoBaneHTHasi (MoJisipHasi ¥ HeTMoJisipHasi) CBSi3b. OJIeKTPOHHasi (opmyiia.
Metannueckas cB3b. BogopogHas CBA3b.

'ubpur3alivis aTOMHBIX OpOuTasiei.

Kpucranel: aToMHbIe, MOJIEKY/ISIPDHbIE, MIOHHBIE, MeTa/l/TMYecKre. JeMeHTapHas ssueuKa.

[Monumopdusm. [Tomumopdubie Moaubrkamu. Annorponus. MI3omepusi. ['omosiorys. XUMUUeCKUi CUHTe3.

Xumuueckrve peakyud. OKUC/IATENBHO-BOCCTAHOBUTE/IbHBIE —peakluu. PeakuuUu pasjioKeHus, COeJVHeHUs,
3amerlrieHns, obMeHa. DK30TepMUUeCKHe W SHAOoTepMUUecKre peakimu. ObpaTrMbie W HeoOpaTHMble peakivd. TerioBoi
3¢ dekT peakuu. 3akoH ['ecca. TepMoxumuueckre ypaBHeHus1. Teryiota o6pa3oBadus. TerioTa cropaHusi.

CKOpOCTb XUMUYECKOW peakiui. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH JIeMCTBYIOIUX Macc. KuHeTHUuecKoe ypaBHeHHe
peaki1u.

Karanu3. KatanmuzaTtop. Uaruburop. ['oMoreHHbIN U reTeporeHHbIM KaTaiu3. KaTanutuueckue peakijuu.

Xumnueckoe paHoBecue. [Ipunuurn Jle [laTesnbe.

PactBopel. /lucriepcHble cucTeMbl. PacTBophl. I'pyOoaucriepcHble CUCTeMBI (CYCITEH3UH W 3MYJ/IbCHH). KomonaHbie
pacTBOPHI (30/11). A3PO30JIH.

Crioco6p1 BbIpayKeHUsT KOHLIEHTPAILMU pacTBOPoB. MoJisipHasi KOHLIeHTpaLusi (MOJIIPHOCTB ).

ONeKTPONMUThI. DJIeKTpoIUTUUecKas auccouvanusi. Crenens aucconmanuu. KoHcraHTa auccoumanuu. BogopogHsbii
roka3satesb. Peakiinu noHHOTO 0OMeHa.

I'maponu3 oprannyeckrx BelecTB. ['MaApoaus comnen.



OJIeKTPOXUMHUECKHe peakuuu. ['ajbBaHUUECKUM 3JjieMeHT. JJieKTpoAbl. AHoA. Katoa. AKkymynsTop. TOr/MBHBIN
3/1IeMeHT. DJIEKTPOXHUMUS.

Psap craHmapTHBIX 3/1eKTPOAHBIX MOTeHManoB. CtanaapTHeie yenoBus. CTaHZapTHBIM BOAOPOAHBIN ITOKa3aTelb.

Koppo3us MetanioB. Xumuueckas U 3J1eKTPOXUMUYECKask KOPPO3Usl.

OJIEKTPOJIU3. DJIEKTPOJIU3 BOLHBIX PACTBOPOB. DJIEKTPOJIU3 PacCIlyiaBOB.

Heoprannueckas xummus.

Mertamiel. CriocoObl TIOy4YeHUs MeTas/uioB. JIErkue U TshKénble MeTasuibl. JIeTKoriaBKue U TYTOIJIaBKHUe MeTaslbl.
Mertaymnueckue sieMeHTb!l A- U b-rpyni. Meap. 1usk. Tutad. Xpom. XKeneso. Hukess. [TnaTuHa.

Crinaeel. Jlerupytoiiue qo6aBku. UépHbie MeTasuibl. L[BeTHbIe MeTasuibl. UyryH. CTasib. JlerupoBaHHbBIE CTalIH.

OKcubl ¥ TUAPOKCUIBI META/IIOB.

Hewmetamnbl. ITpocThie BellecTBa — HeMeTas/labl. Yraepo. Kpemuauii. Azot. @ocdop. Kucnopoa. Cepa. dtop. Xnop.

Kucnotssie okcuapbl. Kucnopoacogepykamiye Kuciaotel. CepHas KAc/10Ta. A30THast KAC/IOTa.

BopopojHsble coejviHeHHsI HeMeTasl/IoB.

I'eHeTnyeckas CBs13b HEOPraHUUYECKUX U OPraHUYeCKUX BelecTs.

XUMMA U )KU3Hb.

XUmurueckas [IpOMBIIIIEHHOCTb. XUMUYeCKask TeXHOJIOTUSL.

XUMUKO-TEXHOJIOTUUeCKUe TPUHLMITbI TIPOMBILLIJIEHHOT'0 M10/IyueHUs1 MeTa/yioB. YépHas Metautyprus. [Ipous3BocTBo
yyryHa. JlomeHHas neusb. Arsomepanus. [IporsBoacTBo ctanu. KucnopoaHsii KoHBepTep. be3oTxomHoe Npor3BOACTBO.

Xumusi B ObITy. IIpoaykTbl mmTaHus. bbitoBasgs xumusi. OTenouHble MaTepuanbl. JleKapCTBeHHBIE TIperapaThl.
JKOJIOTUYeCKU MOHUTOPUHT. [1pefie/TlbHO AOMYyCTUMbIe KOHL|@HTPaLUU.

IIpakTHYeckue padoThI

. [IpurotoByieHre pacTBOPOB C 3aZlaHHOM MOJISIPHOU KOHIL|eHTpalen

. PellieHure 3KCriepyMeHTa/IbHBIX 33/1au 10 Teme «MeTasib»

. PellieHure 3KCcriepyUMeHTa/IbHBIX 3a/1au 1o Teme «HemeTasib»
JeMoHCcTpanuu

Mopen WOHHBIX, aTOMHBIX, MOJIEKY/JSPHbIX W MeTa/U/IMYeCKUX KPUCTa/UIMUeCKUX pelIéToK. Mojend MoJieKyl
HM30MEpPOB W TOMOJIOTOB. Pa3nmuuHble THUMBI XUMHYECKHUX PpeakI|i, BHAEOOMbBITHI 1O OpraHuvyeckoi xumuu. OO6pasiibl
MeTas/yIOB U MX COeJVHEHWU, CIJIaBOB. B3auvMozencTBHe MeTa/l/IoB C KHUCIOPOJAOM, KMCI0TaMU, BOJOM. [loKa3aTenbCTBO
aM(OoTepHOCTH a/FOMUHMSI U ero THMAPOKCcHa. B3aumopeiicTBre Meu U Kejle3a C KUC/IOPO/0M; B3auMO/ieliCTBUe Meau U
)Kese3a C KUC/IoTaMu (cepHasi, conistHast). [Tomyuenue rugpokcrugoB meu (I1) u xpoma (IIT), okcruga meau. B3anmopencreue
OKCH/IOB ¥ TUJPOKCUJIOB META/IZIOB C KucaoTaMHu. Jloka3aTrenbCTBO amdoTrepHOocTH coefuHeHuit xpoma (IIT). O6pasifs



HeMeTa/uI0B. MoJien KpUCTa/JIMYeCKrX PelIeToK ajMasa v rpadurta. [TosiyyeHrne aMMuyaka u XJI0pOBOJOPOZd, PaCTBOpeHe
VX B BOJIe, [J0Ka3aTe/IbCTBO KMCJIOTHO-OCHOBHBIX CBOMCTB 3THX BelecTB. C)KUraHue YIJisi U Cepbl B KUC/IOPO/E, OTpefiesieHre

XUMWYECKHUX CBOWCTB TIPOAYKTOB CrOpaHUsl.

B3aumopelicTBue C MeAbl0 KOHLIEHTPUPOBAHHOW CEPHOM KHCJIOTHI,

KOHI[eHTPUPOBAHHOW U pa3baByieHHOW a30THOW KUCIOThL. OOpasiibl CcpeAcTB OBITOBOM XUMWUW, WHCTPYKIUM 110 UX

TIPUMEHEHUIO.
JIaGopaTOPHBIHA OMBIT

V3yyeHue BAUSTHUS pa3/IMUHbIX (DAKTOPOB HAa CKOPOCTh XUMUYECKUX PeaKLUii.
OrnpesiesieHye peakiyy Cpe/ibl YHUBEPCA/IbHBIM UHUKAaTOPOM.

I'mpaponus conen

3. TemaTuueckoe njilaHUpoOBaHue:

Temsbl, BXOs11IUe B COZleprKaHue
rnpeaMeTa

OCHOBHOE CO/iepKaHue 10 TeMaM

XapakTepuCcTUKa OCHOBHBIX BU/IOB [IeATe/IbHOCTU
y4alixcs

10 knacc (1 yac B HeJiest0, Bcero 34 yaca)

Pa3zoen 1. Teopusi XumMuueCcko20 CmpoeHusi Op2aHu4ecKUx coeOuHeHull, npupooa xumuueckux cgszell (3u)

OpraHuyueckasi Xumus.
XumMunueckoe ctpoenue. Teopus
XUMHUYECKOTO CTPOEHHUS BellleCTB.
Yrneponnsit ckesnet. Mi3omepust.
N3omepsbl. DHepreTuyeckue
YPOBHU U NTOJYPOBHH.
OneKTpPOHHBIe OpOUTaH. S-
3JIEKTPOHBI U p-371eKTPOHBI. CIIMH
snekTpoHa. CriapeHHbIe
9JIEKTPOHBIL. DJIeKTPOHHAs
KoHpurypauus. ['papuueckue
3JIEKTPOHHBIE (JOPMYJIbl.  —CBSI3b,
-CBsA3b. MeTOo/|, BaJIeHTHBIX CBSI3€H.
@D yHKLIMOHAJ/IbHAS TPYIIIIA.

1. [IpegMeT OpraHUYeCKOM XUMUM.
Teopusi XUMHUUYECKOT0 CTPOEHUS
OpraHhYeCKuX BeLeCTB.

2. CocTosiHUe 371IeKTPOHOB B aTrOMe.
O/IeKTPOHHAs PUPOJa XUMUUYECKUX
CBsI3e€/ B OPraHUYeCKux
CcoeJJMHeHUSIX.

3. Knaccudukauys opraHAuecKux
coeIJMHEeHUH.

JdeMoHCcTpanuu. OO6pasiipl
OpraHnuyeCcKux BelLleCTB v
MarepuasioB. Mopgenu — MoJieKyJl

OpraHUYeCcKuX BeILeCTB.

OOBACHATD, TOUEMY OPraHUUeCKYH XUMUIO
BbIZIEJIW/TU B OT/Ie/TbHBIN pa3jen XUMUU.
[Tepeunc/isiT OCHOBHBIE TIPEATIOCHUIKH
BO3HUKHOBEHUSI TEOPUM XMMUUYECKOTO CTPOEHHUSI.
Pa3irvuaTh TPY OCHOBHBIX THIIA YTJI€POJHOTO
CKeJieTa: pa3BeTB/IEHHBIN, HEPA3BETBIEHHBIN U
LIUK/TAYe CKUU.

OrnpeziesiiTh Ha/IMUKe aTOMOB YI/1IepO/ia, BOJOPO/a
Y XJIOpa B OpraHUueCcKUX BelljeCTBax.

Pa3uath TIOHATHSA «3J/IeKTPOHHAsi 000/10UKa» 1
«37IeKTPOHHas OpOUTaIb».

306pakaTh 37eKTPOHHbIE KOH(MUTypallii aTOMOB
3/1eMeHTOB 1-10 U 2-10 nepuoja C MOMOLLbIO
3/1eKTPOHHBIX U rpacdrueckux hopmy.i.




OOBSICHATE MeXaHU3M 00pa30BaHUS ¥ 0COOEHHOCTH
- - CBSI3eM.

OmnpefenaTb IPUHA/IIE)KHOCTb OPraHUUeCKOTo

BeIIeCTBa K TOMY W/ MHOMY KJIacCy TI0

CTPYKTYpHOU (hopmyiie

Pa3zden 2. Yenego0opoobt (9u)

2.1. IlpedenbHble y21e8000p00bl — AAKAHbL (2u)

[IpegenbHbIe Yr1€BOAOPO/bI
(ankanbl). Bo30y>xaéHHOE
COCTOSIHME aToMa Yyrepoa.
'ubpuar3aiyis aTOMHbBIX
opburareil.

I'omonoru. I'omonoruueckas
pa3HOCTh. ['oMonoruueckui psi,.
MexayHapo/iHasi HOMEHK/IaTypa
opraHuueckux Benects. V3omepusi
yTJIePOJHOTO CKeJieTa.

Peakuu 3ameliieHust
(rasioreHUpOBaHue),
JleTUIpUPOBaHUs], N30MepU3aliuu
a/IKaHoB. LlerHbie peakiyu.
CBo0OO/IHbIE paIUKAIbI.
["ajioreHONPOU3BO/HbIE ATKAHOB

4, DJIeKTPOHHOe U
TPOCTPAHCTBEHHOE CTpOeHue
ankaHoB. ['omosorm u wu30Mephbl
aJIKaHOB.

5. Metan — TPOCTEUINH
Trpe/iCTaBUTEJIb AJIKaHOB.
JeMoHCcTpaLuu. OtHo1IeHue

alIKaHOB K KHUCJIOTaM, Ilesovam,
pacTBOpy TepMaHraHaTa Kalusi W
OGpoMHOI1 BO/Ie.
JIaGopaTopHbIe ONBITHI.
NsroToBneHue Mojeneld MOJIEKYJT
yTIEBOIOPO/IOB

OOBACHATDL TTPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYT
aJIKAHOB Ha OCHOBeE TPe/[CTaB/IEHUH O
rubpuausaiu opburaseli aToMma yrieposa.
M3roTaB/ivBaTh MOZIE/TM MOJIEKYJT aIKAHOB,
PYKOBO/ICTBYSICh TeOpHU€eH XUMHUUECKOTO CTPOEHHSI
OpraHWYeCcKUX BelleCTB.

OT1nyaTh TOMOJIOTU OT MU30MEPOB.

Ha3bIBaTh a/TKaHbI 110 MEXKTyHapOIHOU
HOMEHKJ/IaType.

CocCTaB/iATh ypaBHEHUST XUMUUECKUX PeaKIni,
XapaKTepPHU3YIOINX XUMAUECKHe CBOMCTBA MeTaHa U
€ro rOMOJIOTOB.

Permrath pacueTHbIE 3a/jJaud Ha BLIBOJ, (hOPMYJIBI
OpPraHUYecKoro BelljecTBa

2.2. HenpedesbHble y21e8000p00bl (A/KeHbl, A1KaoueHbl U dAKUHbl) (44)

KpatHeie cBs3u. HernpepenbHbie
YIIeBOZIOPO/bL. AJIKEHBI. Sp°-
rubpuan3anys. OTeH (3TUEH).
N3omepusi Ton0KeHUs ABOMHOM
cBs3u. IIpocTpaHcTBeHHas
r3oMepHus (CTepeor3oMepusi).

6. HenpezenbHble yrieBoJOpPOAbI.
AJIKeHBI:  CTpOEHUe  MOJIeKYJ,
romoJior v usomepus. [TonyueHue,
CBOMCTBA U TIPUMEHEeHMe alKeHOB.

7.  llpaktuueckass  pabora 1
«[TosryueHre 3TWIEHA U OMBITHI C

OOBACHATL TIPOCTPAHCTBEHHOE CTPOEHKEe MOJIEKYTbI
3TUJIEHa Ha OCHOBE TIpe/ICTaB/IeHUN O
rubpuIr3aliy aTOMHBIX OpOuTasieli yrieposa.
300pakaTb CTPYKTYPHbIE (hOPMYJIbI AJTKEHOB M UX
130MepOB, Ha3bIBaTh a/IKEHBI M0 MEXX1YHApOAHOU
HOMEHK/IaType, COCTaB/IsATb ()OPMYJIbI aJIKEHOB T10




Peakuuu niprcoegrHeHust
(rupprpoBaHue, raoreHUpOBaHKe,
ruparanus), OKUC/IeHUs U
TO/IMMEepU3aLiuK aKeHOB.
BricokomosiekyisipHbIe
coeiHeHUs1. KaueCTBeHHbIe
peakiuu Ha JBOMHYIO CBSI3b.
AskaziyieHs! (IieHOBBIE
yTJIeBOJIOPO/ibI). JJUBUHU
(byTaguen-1,3). M3oripeH (2-
MeTunoyTtagueH-1,3).
CorpspkéHHbIe JBOVIHbIE CBSI3U.
Peakuuu niprcoerHeHust
(rajioreHUpOBaHUS) U
MO/IMMepU3aLuK alKaJueHOB.
AuetuneH (3TvH). MexXknaccoBas
H30Mepusl. Sp-TUOpUU3aIs
3JIEKTPOHHBIX OpOuTasieli. Peakiiuu
TIPUCOeIUHEHHS], OKUC/IEHUS U
TO/IMMepHU3aliuy aTKUHOB

HUAMD.
8. AJIKaleHbI.

9. AuleTrsieH ¥ ero roOMOJIOTH.
JdeMoHcTpanuu. Mozenu MoJieKkyJ
rOMOJIOTOB U n30MepoB. [lonyueHue
arieTwieHa KapOWAHBIM Criocobom.
B3aumogencTBue  aljeThleHa — C
pacTBOpPOM TlepMaHraHaTta Kaausi U
OpoMHOI BO/IOM. ["opeHue
atletwieHa. PasnoxkeHue Kayuyka
MpyM HarpeBaHWHM M  UCIbITaHUE
TPOYKTOB pa3JioKeHus.
3HaKOMCTBO C 0bpasijaMu KayuyKOB.

WX Ha3BaHUSIM.

CocTaB/iATh ypaBHEeHHsI XUMUUECKUX PeaKLni,
XapaKTepU3yHIIUX XMMHUYeCcKre CBOMCTBA aTKeHOB.
[Tosyuath 3THJIEH.

oka3biBaTh Herpe/e/bHbIN XapakTep 3TH/IeHa C
TIOMOII[bI0 KAaUeCTBEHHOW peakiuu Ha KpaTHbIe
CBSI3M.

CocTaB/siTh ypaBHEHUS] XUMUUECKUX peaKIui,
XapaKTepU3YOIIUX Helpe/ie/IbHbIN XapakTep
aJIKa/IeHOB.

OOBICHATH SP-TUOPUAN3AIIUIO U TIPOCTPAHCTBEHHOE
CTpOeHUe MOJIeKYJIbI aljeTh/IeHa, Ha3bIBaThb
TOMOJIOTH aljeTh/ieHa 10 MeXXyHapOAHON
HOMEHKJ/IaType, COCTaB/IsITh YPaBHEHUsI peakiui,
XapaKTepU3yHIIUX XUMHUYeCKHe CBOMCTBA
arieTuieHa

2.3. ApeHbl (apomamuuecKue y21e8000p0o0bl) (14)

ApeHbl (apomMaTHUeCcKue
yI/ieBoi0po/ibl). beH3zon.
ben3sosibHOe KOJ1bL10. Tosyout.
N3omepus 3amectutenen. Peakiyuu
3ameleHus (raloreHMpoBaHue,
HUTPOBAaHWeE), OKUCJIEHUS U
TIPUCOeJUHeHUS] apeHOB.
[Tectuumabl. ['eHeTHMUecKas CBSA3b
apeHoB C APYTrUMU
yIJIeBOA0pOiaMu

10. beH30:/1 ¥ ero roMoJIOTH.
CpoiicTBa 6eH30/1a ¥ €T0
TOMOJIOTOB.

JemoHcTpanuu. beHsosn Kak
pacTtBopuresib. ['opeHue 6eH3orna.
OTHorieHre 6eH30/1a K OpOMHOM
BO/Ie ¥ PAaCTBOPY MepMaHraHara
kanusi. OKUC/IeHre TOJTyoJIa.

OOBACHATD 3/IEKTPOHHOE U MPOCTPaHCTBEHHOE
CTpOeHre MOJIeKYJIbl OeH30/1a.

306parkaTh CTPYKTYpHYIO (hopmysy GeH30/1a
ABYMs criocobamu.

OOBSICHATE, Kak CBOMCTBa OeH30/1a 00yC/I0B/IeHbI
CTPOEHHEM ero MOJIEKY/IBL.

CocTaBnSTh ypaBHEHHUS peaKlvu,
XapaKTepU3yIINX XUMUUeCKHe CBOMCTBa OeH30/1a
Y ero roMOJIOTOB




2.4. TIpupoOHble UCMOYHUKU U nepepabomka y21e8000p0008 (4 u)

[Tpupognbiii ras. Heds.
[ToryTHBIE HE(TSHBIE rasbl.
KamenHnelii yrone. Ileperonka
HedTH. PekTHdUKaILMOHHAS
KOJIOHHA. beH3uH. JIurpous.
KepocuH. Kpekunr
He(TenpoayKToB. [Tuponus

11. IIpypojHbIe NUCTOUHUKU
yrieBo/jopo/ioB. [lepepaboTka
He(TH.

12. KonTponbHas pabota Ne 1 110
TeMaM «TeopHsi XUMUUECKOTO
CTPOEHUSI OpraHUUeCKuX
COeIMHEeHMUI», «YTIeBOJOPO/bI»
JIaGopaTOpHbIH OMbIT.
O3Hakom/ieHUe ¢ oOpa3lamu
TIPOJIYKTOB HedTeriepepaboTKY.

XapakTepu30BaTh COCTAB MPUPO/IHOTO Ta3a 1
IOy THBIX HePTSIHBIX ra30B.

XapakTepu3oBaTh CI1oco0bI TlepepaboTKy HeTH.
OOBACHATDL OT/IMUME OeH3WHA MPSIMOM ITeperoHK!
OT KpeKHHT-0eH31Ha

Paszden 3. Kucnopodcodepoicawjue opeaHuyeckue coeduHeHus (11u)

3.1. Cnupmbl u ¢peHobl (3 U)

Kucnopopgcoaepxkaiiue
OpraHhvYecKue COeZJMHeHUs.
OpHoaTOMHBIe Tpe/ie/ibHbIe
criupThl. OyHKI[MOHABHAS FPyMna
CcrpToB. MeTaHO/1 (MeTHU/IOBBIMN

COMPT). TaHO (ITUIOBBIN CITUPT).

ITepBHUYHbIN, BTOPUYHBIN U
TPETUUHBIM aTOMBbI YTIepoa.
BopopopgHas cea3b. CriupToBoe
OposkeHue. @epmMeHTHI.
BopgopoaHsbie cBs3u.
®dU310/I0rUUeCcKoe JelCTBUe
3TaHOJIA.

MHoroatoMHbie COUPTHI.
OTU/IeHTIUKO/b. ['/IhllepyH.
KauecTBeHHas peakiysi Ha
MHOT'0aTOMHbIE CIIUPTBL.

13. OpgHOoaTOMHBIe Tipejje/ibHbIe
criipthl. [TosyyeHue, Xummyeckue
CBOMCTBA U MPUMEHEHUe
O/IHOATOMHBIX TIpe/ieJIbHbIX
CIIUPTOB.

14. MHOroaToMHbIe CIIUPTHI.

15. ®eHo/bI ¥ apoOMaTUUeCKHe
CITADTBHI.

JIabopaTopHbIe ONBITHI.
OxkucneHue 3TaHoIa OKCUJ0M MeJu
(IT). PacTBOpeHue rauleprHa B Boie
Y peakLysi ero C TMAPOKCUIOM MeJx
(II). Xumuueckue cBoMCTBa dheHoa

306paxkathb 0011[yt0 GopMy/Ty OZHOATOMHBIX
TIpe/ieTbHbIX CITHPTOB.

OOBsACHATL 0O6pa3oBaHWe BOJOPOJHOU CBSI3U U eé
B/IMSTHUE Ha (hU3MUeCKre CBOMCTBA CITUPTOB.
CoCTaB/IATh CTPYKTYPHbIE (JOPMYJIbI CITUPTOB U UX
HM30MEPOB, Ha3bIBaTh CITUPTHI TI0 MEXIYHAPOAHON
HOMEeHKJ/IaType.

OOBACHATH 3aBUCUMOCTh CBOMCTB CIIUPTOB OT
Hanuuus QyHKIMOHanbHOU rpynisl (-OH).
CocTaB/iATh ypaBHeHUS PeaKIHi,
XapaKTepU3yHIINX CBOMCTBA CITUPTOB U UX
TIpUMeHeHue.

XapakTepu3oBaTh (13M0/I0rMUYecKoe JelicTBUe
MeTaHOJ/Ia ¥ 3TaHOo/Ia.

CocTaBisiTh ypaBHEHUS peakLvy,
XapaKTepPHU3YOIINX CBOMCTBA MHOTOAaTOMHBIX
CIMPTOB, U TTPOBOZIMTH KAUECTBEHHYIO peaKIIMio Ha




®eHosibl. ApoMaTHUUeCKue CIIUPTHI.
KauecTBeHHas peakijusi Ha (peHOJI

MHOT0aTOMHbIE CITUPTHI.
OOBACHATH 3aBUCUMOCTh CBOMCTB (heHoJia OT
CTPOEHUSsI ero MOJIeKYJibl, B3aUMHOE BJIUsSIHHE
aTOMOB B MOJIeKyJle Ha rpuMepe (eHoJia.
CocTaBnsTh ypaBHEHHUS peakLyu,
XapaKTepU3yIIMX XMMHUUYeCKre CBOMCTBA (peHos1a

3.2. AabOe2uobl, KemoHbl U KapboHO8ble Kucaombl (3 U)

Kap6oHuibHbIE COe/IMHEHUSI.
Kapb6onunbHas rpymmna.
AnbpervanHasa rpynra. Anbaeruzpbl.
KeToHBbI.

Peakin okucieHust u
TIPUCOEeIUHEHHS a/Ib/IerU/0B.
KauecTBeHHbIe peakiyu Ha
anbAerubl.

Kap6oHOBEIE KMC/IOTHL.
KapbOokcuipHasi rpyTina
(xapbokcorpyrtra). OIHOOCHOBHEIE
nipe/ieibHble KapOOHOBLIE
KUCJIOTHI.

MypaBbyHas KUCI0Ta. YKCyCHas
KWC/I0Ta. ALleTaThl.

16. KapboHunibHbIE COEUHEHUS —
aNbJIeTU/bl ¥ KeTOHbL. CBOMCTBA
TIpUMeHeHHe ajlb/|eTU/|JIOB.

17. KapOOHOBBIE KMC/IOTHI.
XHWMHUYeCcKre CBOUCTBA U
TIpUMeHeHre 0JHOOCHOBHBIX
Tripe/ie/TbHbIX KapOOHOBBIX KHCIOT.
18. ITpakTrueckas pabota Ne 2.
«[Tonyuenue v cBOMCTBa
KapOOHOBBIX KUC/IOT».
JemoHcTpanuu. PacTBopeHue B
arleTOHe Pa3/InYHbIX OPraHUYeCKUX
BeIIleCTB

JIabopaTopHbIe OMbITHI.
OxkucneHue MeTaHass (3TaHass)
okcuznom cepebdpa (I). Okucienue
MeTaHaJisl (3TaHassi) TUAPOKCUIOM
menu (II).

CocraBnATh (hOpMYJIbI U30MEPOB U FOMOJIOIOB
anbJleru/ia U Ha3bIBaTh X M0 MEXAYHapOJHOM
HOMEHKJIaType.

OOBSICHATb 3aBUCUMOCTh CBOWCTB aJIbIeTU/I0B OT
CTPOeHUs UX (PYHKLIMOHAIbHOM TPYIIIIHI.
ITpoBOUTE KaueCTBeHHbIE PeakLy Ha albJerupl.
CocTaBnsATh ypaBHEHUS peakLUi,
XapaKTepU3yHLIMX CBOKMCTBA aJIbJern/i0B.
CoctaBnarb (hopMyJibl U30MEPOB 1 TOMOJIOIOB
KapOOHOBBIX KMCJIOT U Ha3bIBaTh UX 110
MeXX/lyHapO/IHOM HOMEeHKJ/IaType.

OOBSICHITb 3aBUCUMOCTh CBOMCTB KapOOHOBBIX
KUCJIOT OT Ha/M4uus (PYHKL[MOHAIbHOW TPYIIIIbI
(-COORH).

CocTaBniATh ypaBHeHUS peakLui,
XapaKTepHu3yHoIlIMX CBOMCTBa KapOOHOBBIX KUCJIOT.
[TosyuaTk YKCYCHYO KUC/IOTY U JOKa3bIBaTh, UTO
3TO Bel[eCTBO OTHOCUTCS K K/1aCCy KUCJIOT.
OTnrMyaTh MypaBbUHYIO KUCJIOTY OT YKCYCHOM C
TIOMOLL[bI0 XMMHAYECKUX PeakLvH.

3.3. Cnoorcuble 3¢pupbl. XKupbl. (2 1)

CrnoxxHele 3¢upsl. Peakiys
stepudukaiuu. [lenouHon

19. CnoxxHble 3¢uUpkI.

20. 7Kupsbl. Moro1ie cpezicTBa.

CocTaBasiTh ypaBHeHUsI peakijuii aTepudUKaIivu.
OOBICHATH OMOIOTUYECKYIO POJIb JKUPOB.




TUZPO/IN3 CJIOXKHOTO 3¢upa
(oMbLIEHKE).

JKupbel CHHTeTUYEeCKHEe MOOLI1e
CpefCTBa.

HMemoHcTpanuu. O6pa3siibl MOIOIUX
Y YMCTALUX CPEe/ICTB
JIabopaTopHbBIE ONBITHI.
PacTBOpUMOCTB KHUPOB,
[l0Ka3arTe/IbCTBO UX Herpe/enbHOro
XapakKTepa, OMbIIEHUE >KUPOB.
CpaBHeHVe CBOWCTB MbljIa U
CHUHTETUUYECKUX MOIOIIUX CPe/ICTB

Cobmopats rpaBusia 6e30macHOr0 oOpaiieHust Co
cpeficTBaMU OBITOBOM XMUMUH

3.4. Y2neeo0sl (3 u)

YrneBoapl. MoHOCaxapupbl.
['moko3a. dpykro3a.
Omurocaxapuzpl. lucaxapy/pbl.
Caxapos3a.

ITomcaxapuzel. Kpaxmanit.
['nmvkoreH. Peakis
TO/IMKOHZeHcaly. KauecTBeHHast
peakiys Ha KpaxmaJl.

Lemmronosa. ALeTuLesitoosa.
Knaccudukaiyst BOJIOKOH.

21. YrneBogbl. I'mroKo3a.
Osurocaxapugbl. Caxapo3sa.

22. Iloncaxapuzpl. Kpaxmait.
Letrono3a.

23. TpakTrueckast pabora Ne 3
«PelieHre sKCriepuMeHTa IbHbIX
3a/1a4 Ha To/ly4yeHue U
pacrio3HaBaHHe OpraHUuYeCcKux
Be1ecTB»

JIaGopaTopHbIe onbIThl. CBOWCTBA
[JIFOKO3bI KaK a/lbJerua0CI1pTa.
B3aumogelicTBue caxapo3bl C
TUJPOKCU/IOM KaJIbLIUS.
[IpuroroByieHre KpaxmaabHOTO
KJlercTepa v B3auMO/JelCTBHE C
nogoM. ['maponns kpaxmarsna.
O3HakomsieHue ¢ obpa3iamMu
TPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBICHATH OMOIOTUYECKYIO POJIb TJIFOKO3HbI.
[TpakTUuecKy Z0Ka3biBaTh HaMuMe
(bYHKIMOHAMBHBIX TPYII B MOJIEKYJIe TJIFOKO3bI.
OOBACHATD, KaK CBOMCTBA CaxapO3bl CBSI3aHBI C
Ha/ureM (YHKIMOHATBHBIX TPYII B €€ MOJIeKyJie,
Y Ha3bIBaThb 00/1aCTH MPUMEHEeHUsI CaxapOo3bl.
CocTaBnsTh ypaBHEHHUS peaklvu,
XapaKTepH3YIOIIUX CBONCTBA CaXapo3bl.
CocTaB/iATh ypaBHEHHST PeakIui rUpoJIv3a
KpaxMasia U MOJIMKOH/IeHCallid MOHOCAaXapH/OB.
[TpoBOAUTL KAUECTBEHHYIO PEAKI[HI0 Ha KpaxMall

Pa3zoen 4. A3omcooepacawjue opeaHuueckue coeduHeHus (5 u)

A3oTcozepykaiiie opraHuyecKue

| 24. AMUHBL.

| CocTaB/isiTh YpaBHEHUs peaklyi,




coeiHEeHUs1. AMUHBI.
AmuHorpyrmra. AHUIVH.

AMUWHOKHC/IOTBI. BUTIONSIPHBIN HOH.

[TentupHas (amMmygHas) rpynmna.
[TenrupaHas (amuHast) CBSI3b.
[Tenrtuapl. Tomunentuael. ['dLyH.
benku. CTpykrypa 6e/KoBoi
MOJIEKY/IbI (TIepBUYHAsi, BTOPUYHas,
TPeTHUYHasi, YeTBepTHUYHas).
Henatypauus ¥ Tuipoau3 6eIKoB.
LIBeTHbIe peaki[uu Ha OesiKu.
A3soTtcopepxkaiiue
reTepoLUK/INYeCKre COeJMHeHUSI.
ITupupun. [uppoan. IupumuguH.
[TypuH. A30THCTBIE OCHOBaHUSI.
HyxkenHOBBIE KHCJIOTBI.
Hykneotuzasl. KomruiemeHTapHbIe
a30TUCTbIe OCHOBAHUS.
PapMaK0/JI0ruyecKasi XMMHUsl.

25. AMUHOKUCIIOTHI. besiku.

26. A3oTcojepykarye
reTepoLMK/INYecKrie CoeUHEeHUs.
HyKeuHoBble KUC/IOTHI.

27. XvMUS U 3[J0POBbe UesioBeKa
28. KonrponbHas pabota Ne 2 o
TeMaM «Kucmopozcogepskarye
OpraHhuyecKue CoeIMHeHHs»,
«A30TCOozeprKalllie OpraHuyeckKue
COoeINHEeHUsI»

JIabopaTopHbIH OoNbIT. [[BeTHLIE
peakiy Ha Oesku

XapaKTepU3yHIIUX CBOMCTBA aMUHOB.

OOBACHATH 3aBUCUMOCTH CBOMCTB aMUHOKHUCJ/IOT OT
CTpOeHUs X PyHKLMOHATbHBIX TPYMII.

Ha3biBaTb aMUHOKUCJIOTHI 110 MEXXAYHAapOIHOM
HOMEHK/IaType Y COCTaBJ/IATh YPaBHEHHUs peakLvi,
XapaKTepU3yHLMX UX CBOMCTBA.

OOBsICHITL OMOOTUYECKYIO POJTb OE/TKOB U X
TIpeBpallleH’d B OpraHu3Me.

[TpoBOAUTH 1[BETHBIE peakL[uu Ha OesiKu.
OOBACHATH OMOOTMUECKYIO POJIb HYK/IEMHOBBIX
KUCJIOT.

[To/1b30BaTHCS1 MHCTPYKLMEN K JIeKapCTBEHHBIM
riperiapaTam.

Pa3zden 5. Xumus nonumepos (6u4)

[Tonmumepsl. CTeneHb
rojiimepusani. MoHomep.
CTpyKTypHOe 3BeHO.
TepMoruiacTUYHbIe TT0JIMMeDBI.
Crepeopery/isipHble MI0JIUMEpHI.
[Tomstusnen. IlomunponuiieH.
[TonuTeTpadTOpITHU/IEH.
TepMopeakTUBHBIE T10JIUMEPBI.
®eHonpopmanbaeruHble CMOJIbI.
ITnactmaccel. deHOIIACTHI.
AmuHoruiacTel. I1eHOI1acThI.

29. CuHTeTHYeCcKue rojuMephl.
KoHgeHcalmoHHbIe N0JIMMepBI.
[TeHom1acTHI.

30. HarypanbHbI KayuyK.
CuHTeTHMYeCKHUe KayuyyKHu.

31. CuHTeTHYeCKue BOJIOKHaA.
32. IIpakTrueckast pabora Ne 4
"Pacrio3HaBaHue 1iacTMacc u
BOJIOKOH»

33. OpraHuyeckasi XuMusi, 4eji0BeK
Y MIpUpo/Jia

3anuchIiBaTh ypaBHEHUS peakLyii MOJIMMepHr3aLivi.
3anuchbIBaTh yPaBHEHUS PeakLuu
TIO/TMKOH/|€HCALIUH.

Pacrio3HaBaTh OpraHMvyecKue BelleCTBa, UCTIO/Ib3YS
KaueCTBEeHHbIE PeaKL1u.




[TpupogHbiv KayuyK. Pe3uHa.
O00HUT.

CuHTeTHMYeCKHUe KayuyKHU.
CuHTeTHMUecKue BOJIOKHa. KanpoH.
JlaBcaH.

34. ITOroBbIM YPOK 110 KYPCY
xumum 10 Knacca
JNemoucTpanun. O6pasiibi
T7IaCTMAcC, CUHTeTUYeCKUX
Kay4yKOB U CHHTeTUUYECKUX
BOJIOKOH

JIabopaTopHbIi onbIT. CBOICTBA
KalipoHa

11 knacc (1 yac B HeJies1t0, Bcero 34 yaca)

1. IToBTOpenue Kypca xumuu 10
KJjlacca

Pa3zden 1. Teopemuueckue ocHogbl xumuu (19 u)

1.1. BadcHeliwue xumuyeckue NOHAMusl U 3aKOHbI (4 u)

XUMHUECKHU 3/1eMeHT. ATOMHBIN
HOMep. MaccoBoe urcIIo.
Hyknuapl. PaqvoHyKInus!.
N3otorsl.

3aKOH COXpaHeHus1 MacCChl
BeleCTB. 3aKOH COXpPaHeHUs U
ripeBpaiijeHust s3Hepruu. [ledekT
MacCBhl.

[Teproanyecknii 3aKOH.
DneKTpoHHasi KOHUTypalusi.
I'padrueckasi 37meKTpoHHasI
dopmyna. s-, p-, d-, f-371eMeHTHI.
JlaHTaHOU/IbI. AKTUHOU/IBI.
NckyccTBeHHO MOTyuyeHHbIe
371eMeHThl. BajleHTHOCTb.
BopopoaHslie coeguHeHus.

2. XUMU4ecKu syeMeHT. Hykanasl.
M30TOrBI. 3aKOHBI COXpaHeHUs!
MacChl ¥ SHEPTYMH B XUMUH.

3. [Teprogrueckuii 3aKO0H.
PacnipeienieHyie 3/1eKTpOHOB B
aToMax 3JIeMEHTOB MaJIbIX U
OOMBIINX TIEPUO/IOB.

4. TTonoxxeHre B nepUOAAUECKON
CUCTeMe BOZOPO/a, JIAHTAHOU/IOB,
AKTUHOU/IOB U UCKYCCTBEHHO
TI0/IyYeHHBIX 3/IeMeHTOB.

5. BajleHTHOCTE U BajleHTHbIE
BO3MOXXHOCTU aTOMOB

[Tepeunc/isiTh BayKHelIIe XapaKTepHUCTHUKU
XUMUYECKOT0 3/7ieMeHTa.

OOBACHATDL pa3MUUNe MEXKIY TTOHATHSIMU
«XUMHUECKUN 37IEMEHT», «HYK/IA», «H30TOII».
[TpuMeHSITh 3aKOH COXpaHEeHUsI MacChl Bell[eCTB TPH
COCTaB/IEHWH YPaBHEHUM XUMHUUECKHUX peaKLUi.
OrnpezienisiTh MakCMMaabHO BO3MOKHOE YUCJIO
3JIeKTPOHOB Ha SHepreTUYeCckOM YPOBHE.
3anuckIBaTh rpadryueckue 371eKTpoOHHbIe (OpPMYJIbl
s-, p-, d-, f-37emMeHTOB.

XapakTepr30BaTh MOPSA0K BbIMOTHEHUS
3/IeKTPOHAMH SHePreTUYecKUx ypoBHel 1
TO/IypOBHEM B aTOMax.

OOBACHATD, B UeM 3aK/TIOUAeTCs hHU3NUeCKUI
CMBIC/I TIOHSITUSI «BaJIeHTHOCTb».

OOBSICHATH, UeM OITpe/Ie/ISIIOTCS BaleHTHbIe
BO3MOKHOCTH aTOMOB Pa3HbIX 37IeEMEHTOB.




CocrapnaTh rpadguueckue 3/1eKTPOHHbIE (POPMYJIbI
a3oTa, (hocdopa, KMCIOPOZA U CePhI, a TAKXKe
XapaKTepu30BaTh U3MeHeHUsI PaiInyCOB aTOMOB
XUMHUUECKUX 3/IEMEHTOB I10 Tlepro/iaM U A-rpyTiram
TIePUOTAYECKON TaO/IUIIbI

1.2. CmpoeHue seujecmeda

(34)

NonHas cBsa3b. KoBaneHTHas
(mosisipHasi ¥ HeToJIsIpHasi) CBS3b.
DneKTpoHHas opmy.Jia.
Mertamueckas CBs3b.
BopopoaHas cBsi3b.
'ubpuar3aiyis aTOMHbBIX
opburaneii. Kprcranibl: aTOMHbIe,
MOJIEKY/ISIPHbIE, HOHHBIE,
MeTa/uInyecKue. JjieMeHTapHast
suerkKa.

[Tomumopdu3sm. [TonmumopdHbie
MoAu(dUKaLUU. AJIJTOTPOIHUS.
N3omepus. I'omonorus.
XUMUYECKUN CUHTE3.

6. OCHOBHBIE BU/bl XUMUYECKOU
cBsi3U. VMIOHHasi M KOBa/leHTHast
CBsi3b. MeTasyinyeckas CBs3b.
BopopoaHas CBs3b.

7. IIpocTpaHCTBEHHOE CTpOeHMue
MOJIEKYI.

8. CTpoeHue KpUCTaioB.
Kpucramnmnyeckue peméTku.
[TpuurHBI MHOTOOOPA3UsT BEIIleCTB.
JdeMoHcTpanuu. Mojenv HOHHBIX,
aTOMHBIX, MOJIEKYJISIDHBIX U
MeTa/UIMYeCKUX KPUCTa/INUueCKUX
pelétok. Mogenu Mojiekys1
HM30MEepPOB U TOMOJIOTOB.

OOBACHATL MeXaHW3M 00pa30BaHMsT HOHHOK M
KOBaJIeHTHOM CBSI3U U 0COOEHHOCTU (PU3MUeCKUX
CBOMCTB MOHHBIX U KOBa/IEeHTHBIX COeJIMHEeHUH.
CocTaB/sSTh 371€KTPOHHBIE (HOPMYJIbl MOIEKYT
KOBaJIeHTHBIX COeJMHEeHU.

OOBSICHATE MeXaHU3M 00pa30BaHUS BOJOPOIHOMN 1
MeTa/VTM4eCKOU CBSI3U U 3aBUCUMOCTb CBOMCTB
BellleCTBa OT BH/ja XMMHUUeCKOM CBSI3U.

OOBACHATL TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/T
OpraHAYeCKUX M HeopraHuueCKuxX coeIMHeHuN C
TIOMOIIBbIO TIPe/ICTAB/IEHHI 0 TUOPHAN3AIUH
opbuTasei.

OOBSICHATh 3aBUCMMOCTb CBOMCTB BEIIIeCTBA OT
THUIIA €r0 KPHUCTa/UIMUeCKOW PeléTKy.

OOBSICHIATL MPUUYMHBI MHOT000pa3usl BEIIIeCTB.

1.3. Xumuueckue peakyuu

(X))

OKuUCIUTeNBHO-
BOCCTAHOBUTEJIbHbIE PeaKLIUH.
Peakijyu pasnoxxeHus,
coefiHeHUsl, 3aMellleHus, oOMeHa.
OK30TepMUUecKue 1
SHZ0TEPMUYECKHE PeaKI[vu.
OObpaTuMble U HeOOpaTHUMbIe
peakiuu. TernioBou 3pdekT

9. Knaccudukanys XuMruyeckux
peaxLui.

10. CKOpOCTb XMMHYECKUX peaKLuH.
Karanus.

11. XumMuyeckoe paBHOBecCHe U
YCJIOBUS €r0 CMeLLeHUSI.
JemoHcTpanuu. Pa3ivuHble TUTIbI
XUMHYECKUX peaKlii, BU/IE0OTbIThI

[TepeuncsiTh TIPU3HAKH, 110 KOTOPHIM
K/IaCCU(DULIMPYIOT XMMUYECKHe Peaklvu.
OOBACHATD CYIL[HOCTh XMMUUECKOH peaKIUy.
CocTaB/iSTh ypaBHEHUS XUMUYECKUX PeaKLui,
OTHOCSIIIUXCS K OTNpeZIe/IEHHOMY TUITY.
OOBACHATL BNUSTHUE KOHIIEHTPALIUMA peareHTOB Ha
CKOPOCTh TOMOT€HHBIX U TeTepOreHHbIX peaki[yu.
OOBbICHATH BAMSIHYE Pa3/IMUHbIX ()aKTOPOB Ha




peakuuu. 3akoH ['ecca.
TepMoXxuUMHUUYeCKUE YPaBHEHUS.
TerioTa o6pa3zoBanus. Tersiora
CropaHus.

CKOpOCTh XUMUUECKOW peakLiH.
AKTHBUDPOBAHHbBIN KOMILIEKC.
3aKOH [IeMCTBYIOLMX MacC.
Kunetnueckoe ypaBHeHHe
peaxkLuu.

KaranuzaTtop. MHruburop.
['oMOreHHbIV ¥ reTeporeHHbIN
KaTtanu3. Karaiutuueckue
peakLum.

XUMHUecKoe paBHOBecCHe.
[Tpuniun Jle Ilaresnbe.

110 OPraHUYeCKOW XUMUM.
JIaGopaTopHbIi onbIT. V3yueHue
BJIMSTHUST Pa3/IMYHbIX (DAKTOPOB Ha
CKOPOCTh XUMHUYECKUX PeaKI[uii

CKOPOCTb XMMWYECKOM peakiiu, a TakXe 3HaueHue
TIpPUMeHeHHs1 KaTanm3aTOPOB U MHTMOKWTOPOB Ha
TIpaKTHKe.

OOBACHATL BAUSTHUE U3MEeHeHUs] KOHLIeHTPaLun
OZIHOTO U3 PearupyroluXx BelecTB, TeMIepaTyphl U
[laBJIeHUsI Ha CMellleHre XUMUYeCKOr0 paBHOBECHSI.

1.4. Pacmeopnl (5 u)

HucniepcHble cucTembl. PacTBOPBHI.
I'pyboaucriepcHble CUCTEMBbI
(cycnieH3uu U SMYJIbCUM).
KonnouzaHsie pacTBophI (30/1M).
Aspo3sonu.

MovJisipHast KOHL[eHTpaLUs.
OJIEKTPOJIUTHI.
ONeKTpoJUTHYeCcKast JUCCOLUaLUs.
Crernienb auccouuanuu. KoHcranra
aycconuanuu. BomopoaHbii
roKa3are/b.

Peakiuu HOHHOTO 0OMeHa.
'maponu3 opraHuYecKrx BellecTB.
I'mpponns coneu.

12. lucriepcHble CUCTEMBI.

13. Crioco6sI BhipaXkeHUst
KOHLIEHTpaL[M1 PacTBOPOB.

14. TTpakTnueckas pabota 1
«IIpurorosneHve pacTBOpOB C
3a/IaHHOM MOJIIPHOU
KOHL[eHTpaLuen»

15. DOniekTponuTHUeckKas
avcconuanusi. BomopogHbiv
TroKasaresib. Peakijum MOHHOTO
obmeHa.

16. I'maposiv3 opraHuyeckux 1
HeOpraHuYyeCcKrx COeJJMHeHHUH.
JIaGopaTopHbIe ONbBITHI.
OrnpesiesieHre peakLMy Cpe/ibl

XapakTepu3oBaTh CBOMCTBA Pa3/IMUHbIX BU/IOB
JIACTIePCHBIX CUCTeM, YKa3bIBaTb MPUUHHBI
KOaryJisiljuy KOJIJIOU/IOB U 3HaUeHHe 3TOr0 SIBJIeHUSI.
PeliaTh 3a/jlauv Ha IPUTOTOBJIEHWE PacTBOpA
onpe/ie/IEHHOW MOJISIPHOM KOHLIEHTPaLUH.
['oTOBUTBH pacTBOP 3a/laHHOM MOJISIPHOU
KOHLIeHTpaL1H.

OOBACHATB, TOUEMY PacTBOPhI BeII|eCTB C MIOHHOW U
KOBA/IEGHTHOM TOJ/ISIPHOM CBSI3b0 IPOBOAST
5JIeKTPUYECKUU TOK.

Onpepenats pH cpegbl ¢ MOMOIBIO
YHUBEpCaJbHOr0 UHAUKATOPA.

OOBACHATD C TIO3ULNI TEOPUH /IEKTPOJTUTHUECKOMH
JIMCCOLIMALINM CYIIHOCTh XUMUYECKUX PeaKLui,
TIPOTEeKaIoIMX B BOJHOU cpejie.




YHUBEPCa/JIbHbIM UHUKATOPOM.
I'maponus coneu.

CocTaB/STh TO/HbIE U COKPAllléHHbIe UOHHbIE
ypaBHEeHUs peakliii, XapaKTepr3yHI[UX OCHOBHbIE
CBOMCTBA Ba)KHEMIIIMX K/IaCCOB HEOPraHUYeCKUX
CcoeIJMHEeHUH.

OrnpenieniSTh peakivio Cpe/ibl pacTBOpa COJIUA B
BO/IE.

CocTaBisiTh ypaBHEHUS peakLUi rU/ipoJin3a
OpraHMYeCcKux U HeOpraHWueCKHUX BeIlecTB.

1.5. Dnekmpoxumuyeckue peak

yuu (4 u)

["anbBaHWUECKUY 3/IEMEHT.
Onektpoabl. AHog. Karog.
AkkymysiaTop. TOMIMBHBIM
371eMeHT. DJIeKTPOXUMUS.

Psp ctaHmapTHBIX 371€KTPOAHBIX
roreHManoB. CTtaHJapTHBIE
ycnoBusi. CTaHAapTHBIN
BOJJOPO/IHBIN 37IEKTPO/.
Koppo3sus meTanioB. Xumuueckast
Y 37IeKTPOXUMUYECKasi KOPPO3Usi.
OJIEKTPOJIU3.

17. XuMHnyeckrie UCTOUHUKU TOKa.
Psz cTraHapTHBIX 3/1EKTPOJHBIX
MOTeHLIUAJIOB.

18. Koppo3ust MeTasuioB U eé
rpeAynpexxaeHue.

19. DnekTponus.

20. KonTtponrHas pabota 1 1o Teme
«TeopeTrueckre OCHOBbI XUMUM».

OOBSICHATH TIPUHIMI pabOThI Ta/IbBAHUYECKOTO
3jIeMeHTa.

OOBACHATD, KaK YCTPOEeH CTaHAAPTHBIN
BOJIOPOJHBIM 37€KTPO/I,.

[To/ib30BaTHLCS PSIIOM CTaHAAPTHBIX 3/IEKTPO/IHBIX
MOTEHLIAAJIOB.

OTnnyaTh XMMHUYECKYH KOPPO3UIO OT
3/1eKTPOXUMUYECKOM.

OOBSACHATL TIPUHILIUTIBLI 3aIUTHI MeTa/UTAYeCKUX
W3/1eJIU OT KOPPO3HUU.

OOBICHATH, KaKue MPOoIeCChl POUCXOAT Ha
KaTo/le U aHo/je TIPH 371eKTPOJIU3e pacIijiaBoB U
pacTBOPOB COJIEM.

CocTaB/siTh CyMMapHble ypaBHEHUs peakLuii

3/IeKTPOJIN3A.

Paszden 2. HeopeaHnuueckas xumus (11 u)

2.1. Memannbl (6 u)

JIEérkue U TsSHKEIble MeTasljibl.
JlerkoruiaBkue U TyrorjiaBKue
Metasuibl. Meab. LIuHK. TuTaH.

Xpowm. Keneso. Hukesnsb. [11aTuHa.

21. OO61jast XapaKTepPUCTHKA U
Croco0bl MOTyYeHUs MeTaslyioB.
22. O630p MeTa/TMUeCKUX
3/1eMeHTOB A- U b-rpym.

XapaKTepI/BOBaTb 061_]_[1/18 CBOICTBa MeTa/I0B U
Pa3bACHATL UX Hd OCHOBE Hpe,Z[CTaBJ'IEHI/Iﬁ 0]
CTPOEHHMH aTOMOB METAJ/IJIOB, MeTa/l/INueCKOu CBSI3U

Y METaJVIMYeCKOM KPUCTA/VIMYECKOM PeLETKe.




CruaBbl. Jlerupytomye q06aBKU.
UépHble ¥ LIBeTHbIe MeTaJl/Ibl.
UyryH. Crasib. JIeripoBaHHbIe
CTaJIu.

23. Megb. Llunk. Tutan. Xpowm.
Keneszo. Hukens. [InaTuHa.

24. CriyiaBbl MeTaJl/IOB.

25. OKcyibl U TUAPOKCUIbI
MeTaJlIoB.

26. ITpakTryeckas pabora 2
«PerieHre s5KCiepUMeHTaTbHbIX
3a/]au 1o teMe «MeTasibl»
JemoucTpanuu. O6pasiibl
MeTa/IJIOB Y UX COeIMHEHUH,
criiaBoB. B3aumogeiicTBre
MEeTaJslJIOB C KUC/IOPO/IOM,
KMC/I0TaMH, BoAoU. JloKa3aTe/IbCTBO
aM(OTepHOCTH aJTFOMUHUS U €ro
ruAipokcuzia. Bzaumoperictere meau
1 KeJie3a C KMC/IOPO/IOM;
B3aMMO/IeHCTBUE MeJIU U Kejie3a C
KMC/I0TaMHU (CepHasi, COJIsTHast).
[Tonyuenue rugpokcuoB meau (1)
u xpoMma (III), okcupa meau.
B3auMo/ielicTBHe OKCU/IOB U
TUIPOKCU/IOB METaJ/IJIOB C
Kuc/oTaMu. /lokasatesbCTBO
aM(OoTepHOCTH COeJMHEHUM XpoMa
(I11).

WnmrocTpupoBaTh MpUMepaMu CIIoCO0bI TIOSTyueHust
MeTasljoB.

XapakTepu3oBaTh XUMHUYECKHe CBOMCTBA METa/JIOB
[A-TTA-rpynm 1 antOMUHUSA, COCTaBJISATh
COOTBETCTBYHIOIINE YPaBHEHUS PeaKLuy.
OOBACHATL 0COOEHHOCTH CTPOEHUST aTOMOB
XUMUUECKUX 3JIeMeHTOB b-rpynn nepuoanueckoi
cucremsl! /1.11.Menzieneesa.

CocTaB/iSTh ypaBHEHHUs peakKlyi,
XapaKTepU3yHI[UX CBOMCTBA Me/1, [TMHKA, TUTaHa,
XpOMa, KeJie3a.

IIpenckaspiBaTh CBOMCTBA CI1/IaBa, 3Hast ero COCTaB.
OOBACHATD, KaK U3MEHSIFOTCSI CBOMCTBA OKCHIOB U
TUAPOKCUIOB MeTaJIJIOB 10 epruojiaMm U A-rpymram
TIePUOIAYECKOMN TaO/IULIbI.

OOBACHATD, KaK U3MEHSIFOTCSI CBOMCTBA OKCHIOB U
TUAPOKCUIOB XUMUYECKOT0 3/IEMEeHTa C
TOBBILIEHHWEM CTeNeHU OKUCJIEHUS ero aToMa.
3anuchbIBaTh B MOJIEKYJ/IIPHOM U KIOHHOM BUJIE
ypaBHEHUS] XUMUUYECKUX peaKiui,
XapaKTepU3yrI[UX KUCJIOTHO-OCHOBHBIE CBOMCTBA
OKCHUJZIOB Y TUJPOKCU/IOB METAJIJIOB, a TAKXKe
9KCIepUMeHTaTbHO 0Ka3biBaTh HaTMUMe ITUX
CBOMCTB.

Pacrio3HaBaTh KaTMOHBI COJIEN C IOMOLLBbIO
KaueCTBEHHBIX PeakLUN.

2.2. Hememannbl (5 u)

Hewmetassl. ITpocThle BeljecTBa —
HeMeTasl/Ibl.

Yrnepon. Kpemuuii. A30T.
docdop. Kucnopoa. Cepa. Prop.

27. O630p HeMeTa/1oB. CBOMCTBA U
TIPUMEeHEeHHe BaKHEHIINX
HEMeTaJl/IoB.

28. O6I111ast XapaKTepHUCTHKA

XapakTepH30BaTh 00IIie CBOMCTBA HEMETAJI/IOB
Pa3bsACHATh UX HA OCHOBE Tpe/CTaB/IeHUM O
cTpoeHnM atoma. Ha3biBaTh 06/1acTH TIpUMeEHeHHsT
B)KHEHIIINX HeMeTa/l/IOB.




Xsop.

CepHas Kucsora. A30THast
KucaoTa. BogopoaHsle coejviHeHUs
HEMEeTaJlJIOB

OKCH/IOB HEMETAJIOB U
KUCJIOPOACOep KaliuX KACIIOT.
Okuc/iTe/IbHbIE CBOUCTBA CEPHOM U
a30THOM KUCIO0T. BogopoiHbie
COeIMHEHVSI HEMETaJlJIOB.

29. 'eHeTnyeckas CBsi3b
HEeOpPraHU4eCcKrUX U OpraHruuecKux
BelLIeCTB.

30. IMpakTuueckast pabora 3
«PellieHune sKcriepyMeHTa IbHbIX
3aj1au 1o teme «HemeTasiibn»

31. KonTponbHasi paboTta 2 110 Teme
«Heopranuueckass Xumusi»
Jemoucrpanuu. O6pasiibi
HeMmeTasu10B. Mogenu
KPUCTAJVTMYECKUX PeLIETOK aMasa
u rpadura. [TonyueHue amMmmuaka u
XJIOPOBOZOPO/ia, paCTBOPEHUE UX B
BO/Ie, 0Ka3aTe/IbCTBO KUCJIOTHO-
OCHOBHBIX CBOMCTB 3THX Bell[eCTB.
CokuraHue yrisi M cephl B
KUCJIOPOJE, OrpefiesieHre
XUMHUUECKUX CBOMCTB MPOJYKTOB
cropanusi. BzaumoencTeue ¢
Me/Ibl0 KOHLIeHTPMPOBAaHHOM CEPHOM
KUCJIOTBI, KOHLIEHTPUPOBAHHOU U
pa30aB/ieHHOM a30THOM KUCJIOTHI.

XapakTepr30BaTh CBOMCTBA BBICIIUX OKCU/IOB
HeMeTasVIOB U KUC/IOPOACO/IepXKalliX KUC/IOT,
COCTaBJIAITh YpPaBHEHHsI COOTBETCTBYIOIIUX PeaKLUi
1 00BSICHATD UX B CBETe TPe/ICTaB/IeHUH 00
OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLUsX 1
3JIEKTPOIUTUUECKOW JUCCOLUALIH.

CocTaBisiTh ypaBHEHUS peakliy,
XapaKTepU3yHIIUX OKUC/IUTe/IbHbIE CBOKCTBA
CEepHOM Y a30THOU KMC/IOT. XapaKTepu30BaTh
M3MeHeHre CBOWCTB JIeTYyYUX BOJOPOAHbIX
coeJMHEHU HeMeTaJlJIOB 110 TIepruoAly U A-rpynmnam
MepUoIUUYeCKOr CUCTEMBI.

[loka3bIiBaTh B3aMMOCBSI3b HEOPraHUYEeCKUX U
OpraHhuYeCKuX COeIMHEeHUHN.

CocTaB/siTh ypaBHEHUS] XUMUUECKUX peaKLUi,
OTpa)karol[1X B3aMMOCBSI3b HEOPraHUYeCKUX 1
OpraHuuYecKHX BelecTB, OOBSICHATH UX Ha OCHOBE
TEOPUU 3/IeKTPOUTUUECKOMN JUCCOLMALIN U
nipe/icTaB/ieHui 00 OKUCTUTeTbHO-
BOCCTaHOBUTE/IbHBIX MPOLIeCCax.

[TpakTHMUeCcKy pacno3HaBaTh Bell[eCTBa C TOMOLLbIO
KaueCTBeHHbIX peaKliii Ha aHUOHBI.

Pa3zoden 3. Xumus u Hcu3Hb

(34)

XuMuyeckas rpOMBbILLIEHHOCTb.
XuMHnyeckas TeXHOJIOTHs.
UépHas MeTa/uiyprud. JlomeHHas

32. Xy¥MUs B IIPOMBILLIEHHOCTH.
[ IpUHLUIIBI XUMHAYECKOT'0
IIPOU3BO/ICTBA. XUMHUKO-

OOBsICHITb Hay4YHble TIPUHLIUIIBI IPOM3BO/CTBA Ha
TipuMepe MPOU3BO/CTBA CEPHOU KUC/IOTHI.
[TepeurCasiTE MPUHLMITBI XUMHUYECKOTO




reyb. ArjioMeparus.
Kucnopoanbii KOHBepTep.
be3oTxoaHOe NMpou3BO/CTRBO.

[IpenensHO momycTUMBIE

DKOJI0THYeCKHUA MOHUTOPHHT .

TeXHOJIOTUYeCKHe TTPUHLIUIIBI
IIPOMBIIIEHHOT'O TT0JTyYeHUst
MeTa/IJ10B. IIpou3BOCTBO UyryHa u
CTau.

33. Xumus B 6bITy. XUMUUecKast

TIPOU3BO/ICTBA, UCII0/Ib3yeMble TP TO/TyUeHUH
YyTyHa.

CocCTaB/isiTh ypaBHEHUS] XUMUUECKUX PEaKIIUH,
MIPOTEKAOIIMX TTPU TIOJTyUeHUH UyTyHa U CTaJTH.
CobJtrogaTh rpaBuia 6e30macHoi paboThl Co

KOHI[eHTpaI[uH TIPOMBIILIZIEHHOCTh W OKPYJKalolljasi | CpeACTBaMU OBITOBOM XUMUH.

cpepa. OOBACHATL IPUUHHBI XMMUUECKOTO 3arpsi3HeHUS
34. VITOTOBBIM YPOK T10 KYpCY BO3/lyXa, BOJJOEMOB U TIOYB.
xumuu 11 Knacca.
HMemoncTpanuu. O6pasiibl Cpe/iCTB
ObITOBOM XMMHH, HHCTPYKIMH I10 UX
TIPUMEHEeHHI0

COI'JTACOBAHO COI'JTACOBAHO

IIpoTokon 3acenanus
Kadepbl yuuTesei
eCTeCTBEeHHBIX HayK
oT 26.08.2021 Ne 1

3amectuTesnb JupekrTopa 1o Y BP

CrpenbHukoBa I.H.

27.08.2021

Kapnaxkurckas JI.A.
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