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PaGouast mporpamma cocTtaBjeHa Ha OCHOBE MporpamMMbl Kypca Xxumuu st 10—11
KJIaCCOB 001e00pa3oBaTeNbHBIX yupexaeHuil (0a30Bbiii ypoBeHs) aBTopoB I'. E. Pymsuruca u
®. I'. denpamana (M.H. AdanaceeBa. Paboume nporpammpl. Xumus. [Ipenmernas mauHuUs
yuebHukoB I'.E. Pynsuruca, @.I'. ®enpamana. 10-11 kmaccel. —M.: IIpocsemenue, 2017.—48 c.);
@®enepanbHoro 'ocynapcTBeHHOro oOpa3oBaTenbHOro cranjgapra u IlpumepHoil mporpamMmbl
cpenHero (MoTHOTro0) 00Iero 00pa3oBaHusl.

Pabouas nporpamma npegHazHaueHa i opraHu3anuu npoiecca o0ydenus no YMK
I'.E. Pynsutuca u @.I'. @enpamana:

1. Pymsutuc I'.E., ®enpaman @.I°., Xumus. 10 kmacc. — M.: [Ipocsemienue, 2020

2. Pym3utuc I'.E., ®enpaman @.I'., Xumus. 11 kmacc. — M.: [Ipocsemenue, 2021

3. AdanacreBa M.H. Xumus. Pabouune nporpammsel — M.: [IpocBemenue, 2017

Ctpykrypa u couepkaHue pabodell TporpaMMbl COOTBETCTBYIOT TpPEOOBAHUSIM
®I'OC cpennero obOpaszoBanms. Pabouass mporpamma mocTpoeHa 1o JUHEHHON cxeme: B 10
KJIACCE M3JIaraeTCsl MaTepuall OpraHu4Ieckor XumuH, a B 11 kiracce — o01eit 1 HeopraHu4ecKou
XUMUH.

[IporpaMmma mpemycMaTpuBaeT TPOBEACHHE 3 TPAKTHYECKHX pabdor u 2
KOHTpPOJIbHBIX paboT B 10 kimacce u 3 mpakTHUECKUX padoT U 2 KOHTPOJIBHBIX padboT B 11 kiacce.

PaGouass mnporpamma oOecreyuBaeT JOCTHKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHS y4eOHOro mpeaMeTa «XuMus» Ha 6a30BOM YPOBHE.

Pazpen 1
I[InanupyemMble pe3yabTaTbl OCBOECHHS Y4eOHOI0 MpeaMeTa

IIpeameTHblie pe3y/bTaThl (0230BbIi YPOBEHB):

1) copMHUPOBAHHOCTH TPEACTABICHUN O MECTE XUMHH B COBPEMEHHON HAy4YHO# KapTHHE MHpa,
[OHUMaHWE pOJIM XHUMHUU B (HOpMUPOBAHMM Kpyrosopa M (YHKIHMOHAJIBHONW I'PaMOTHOCTH
YeJ0BeKa JJI pEeUICHUS IPAKTUYECKUX 3a/1a4;

2) BilajeHHE OCHOBOIOJIATAONIMMH XHMHUYCCKUMH TIOHATHSIMH, TCOPHIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BiaJeHHE OCHOBHBIMH METOJAMH HAYYHOTO T[O3HAHHS, KCIONB3yEMbIMA B XHMHH:
HaOJII0JIeHUe, OIMCaHUe, W3MEpPEHUEe, OJKCIEPUMEHT; yMeHHE o00pabaTbiBaTh, OOBSACHATH
pe3ysbTaThl IPOBEAECHHBIX ONBITOB U J€NaTh BHIBO/IbI; TOTOBHOCTb U CIIOCOOHOCTH HCIIOJIb30BaTh
METO/Ibl TIO3HAHUS NIPU PEIICHUH MPAKTUYECKUX 3a]1aY;

4) chOpMHUPOBAHHOCTh YMCHUs JaBaTh KOJIWYECTBEHHBIC OLIEHKH M HPOBOJHUTH PAaCUEThl MO
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM;

5) BiazieHue MpaBUIaMK TEXHUKH O€30MACHOCTH TPH UCIIOIb30BAHIH XUMUUECKUX BEIECTB;

6) chopMHPOBAaHHOCTh YMEHHUS KIACCH(DUIMPOBATH OPraHUYECKUE BEIIECTBA M XHUMUYECKHUE
peaKuuy 1o pa3HbIM IPU3HAKAM;

7) chopMHPOBAaHHOCTh YMCHHsSI OIHUCHIBATH M Pa3/iM¥yaTh W3YyYCHHBIC KJIACCHI OPraHUYECKUX
BEILECTB;

8) chopMUPOBAHHOCTh YMEHUS JETaTh BBIBOJIbI, YMO3AKIIIOUCHUS M3 HAOJIOICHUH, XUMUIECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATH CBOMCTBA HEU3YYCHHBIX BELIECTB [0 AaHAJIOTMU C
M3Y4YEHHBIMH;

9) copMUPOBaHHOCTH YMEHHUS CTPYKTYpHPOBaTh H3YYEHHBIH Marepual W XHUMHYECKYIO
MH(pOpPMaLIKIO, TOJYYEHHYIO U3 PAa3HBIX HCTOUYHUKOB;

10) chopMupoBaHHOCTH COOCTBEHHOH MO3UIIMM MO OTHOIICHHIO K W3YYEHHOHW HH(MOPMAIUH,
MIOJIy4aeMOU U3 Pa3HbIX HCTOYHHUKOB;

11) copMUpPOBaHHOCTh YMEHUS aHAIM3UPOBATH M OLCHUBATh MOCIECTBUS TIPOU3BOJICTBEHHON
1 OBITOBOM AESITETLHOCTH, CBSI3aHHOM C NepepadOTKONH OpraHMYECKUX BEIEeCTB;

12) oBnajieHue OCHOBaMHU HAyYHOT'O MBILICHHUS, TEXHOJIOTHEH HCCIIEI0BATEILCKOW M MTPOSKTHOU
JIeSATEIbHOCTH;



13) chopMUpPOBaHHOCTH yMEHHS TMPOBOJUTH OKCIIEPUMEHTBI PAa3HOW JAMJAKTUYECKOU
HaIIPaBJICHHOCTY;



14) chopMHpPOBaHHOCTh YMEHHS OKa3bIBaTh IEPBYIO MOMOILNL TPH OTPABICHHUSX, OXOTrax M
JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.
MertanpeameTHbie pe3yJibTaThl:

1) c(hOpPMUPOBAHHOCTh YMEHHUS CTABUTH IIEJIM M HOBBIC 3a7aud B ydeOe U MMOo3HaBaTEIbHON
NeSITeIIbHOCTH;

2) OBJIAJICHUE TPUEMAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS MYyTEH JOCTHKCHHS LEIH,
yMEHUs BBIOUPATh 3P (HEKTUBHBIE CIIOCOOBI PEIICHUS Y4eOHBIX U TTO3HABATEIbHBIX 3a/a4;

3) cOPMUPOBAHHOCTh ~YMEHHUS COOTHOCUTH CBOHM JICUCTBHSI C IUIAHUPYEMBIMH
pe3yJbTaTamu,

4) cOPMUPOBAHHOCTh YMEHHUSI OCYIIECTBIATH KOHTPOJIh B IMPOLECCE JAOCTHKCHHUS
pe3ysbTara, KOppEKTUPOBATh CBOM JACHCTBUS;

5) c(OpPMUPOBAHHOCTh YMEHUSI OIICHUBATH MPABUIHHOCTh BBIMOJTHEHHS YICOHBIX 3a/1a4 U
COOTBETCTBYIOIINE BOZMOKHOCTH MX PEIICHUS;

6) cOpPMUPOBAHHOCTh yMEHHS AaHAIU3UPOBATh, IUIAHUPOBATh, 0000IATh, BHIOMPATH
OCHOBAHHUS Y KPUTEPUU JIIsl YCTAHOBIICHHSI IPHYUHHO — CJICJICTBEHHBIX CBSI3CH;

7) c(hOpPMUPOBAHHOCTh YMEHUS IPUOOPETATh U IPUMEHSTHh HOBBIC 3HAHUS,

8) Cc(OPMHPOBAHHOCTh YMEHHUSI CO3/IaBaTh NPOCTEUIINE MOJIENN, UCIIOIB30BATh CXEMBI,
TaOJIMIIBI, CHMBOJIBI JIJISl pEIICHHSI YICOHBIX U TIO3HABATEIBHBIX 33724,

9) OBJIaJICHUE Ha BBICOKO YPOBHE CMBICIIOBBIM YTEHHEM HayYHBIX TEKCTOB;

10)  cdopmupoBaHHOCTH YMEHHS dPPEKTUBHO OPraHU30BBIBATH YIeOHOE COTPYIHHUYECTBO U
COBMECTHYIO ACSITeNbHOCTh, PA00TaTh HHAUBUAYAIBHO C YI€TOM OOIIUX HHTEPECOB;

11)  chopMHPOBAaHHOCTH YMEHHSI OCO3HAHHO HCIIOJIb30BaTh PEYEBBIC CPEICTBA B
COOTBETCTBUH C 33/1a4aMi KOMMYHHUKaIUU;

12)  BBICOKHII yPOBEHb KOMIICTEHTHOCTH B 001acTH ucnoib3oanus UKT;

13)  chopMHUPOBAHHOCTH IKOJOTHUYECKOTO MBIILICHNUS;

14)  chopMHUPOBAHHOCTH YMEHHUS MPHUMEHATh B IO3HABATCIbHOH, KOMMYHUKATUBHOW U
COLIMATILHONM MPAKTHKE 3HAHUS, TOTYYCHHBIE IPU U3YUYEHUU TIPEeIMETa.

JIn4HOCTHBIE pe3yJIbTaThl:

1) c(OPMUPOBAHHOCTh MOJIOKUTEIHHOIO OTHOLIEHUS K XHMHH, 4YTO OOyCIaBIMBaeT
MOTHUBAIIUIO K y4e€OHOU eITeIbHOCTH B BRIOpaHHOU cepe;

2) c(hOpMHUPOBAHHOCTH YMEHUS peliaTh MpoOIeMbl TOUCKOBOTO U TBOPUYECKOTO XapaKTepa;
3) c(hOpMHUPOBAHHOCTb YMEHHS MPOBOJAUTH CAMOAHAIN3 M OCYIIECTBIATh CAMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBE KPUTEPUEB YCIEITHOCTH;

4) copMUpPOBaTh TOTOBHOCTh CJIEZOBATh HOPMaM MPUPOJO — U 3J0pOBbECOEpETraroero
MOBEJCHUS;

5) c(hOpMHUPOBAHHOCTD NMPOYHBIX HABBIKOB, HAIIPABJICHHBIX Ha

6) c(OpPMUPOBAHHOCTh HABBIKOB TPOSIBICHHS TMO3HABATENbHOW WHHUIIMATUBBI B Y4eOHOM
COTPYAHUYECTBE.

B pesynbraTe m3yueHuss yuyeOHOro mpenMera «XHMHUS» Ha YPOBHE CpPEAHETO OOIIero
00pa3oBaHUs 6bINYCKHUK HAYUUMCA.

® packpblBaTh Ha TMpUMEpax poJib XUMHUH B (POPMHPOBAHUU COBPEMEHHOH HayIHOU
KapTUHBI MUpa U B IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa;

e JIEMOHCTPHUPOBATh Ha TPUMEpPAax B3aUMOCBS3b MEXKIAY XUMHUEH U JAPYTUMH
€CTECTBEHHBIMH HAyKaMU;

® PpAacKpbIBAaTh HA MMPUMeEpaX MOJOKEHUS TEOPUU XUMHUecKoro ctpoeHuss A.M. bytneposa;

e noHuMaTh ¢usznyeckuit cmeica Ilepuoanueckoro 3axona .M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB U 00pa30BaHHBIX UMHU
BEILIECTB OT 3JIEKTPOHHOI'O CTPOCHHUS aTOMOB;

® OOBSCHATH MPUUYUHBI MHOTOOOpa3us BEIICCTB HA OCHOBE OOIIUX MPECTAaBIEHUNA 00 MX
COCTaBE M CTPOCHUHU;

® [PUMEHSTh MPABUIIA CUCTEMATUUYECKON MEXyHapOJHON HOMEHKIIATYpbl KaK CpEeACTBa
pa3nuyYeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;



COCTaBJIATh MOJICKYISPHBIE W CTPYKTYypHBIE (DOPMYIBI OPraHUYECKUX BEIIECTB Kak
HocHTenell WHGPOpPMAIUU O CTPOSHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAMJIC)KHOCTH K
OTIpeICIICHHOMY KJIacCy COCIMHCHHIA,

XapaKTepU30BaTh OPTaHMYECKHE BEIIECTBA IO COCTaBY, CTPOCHHIO W CBOHCTBaM,
yCTaHABIIMBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3W MEXKIY JAHHBIMU XapaKTePUCTUKAMU
BEIIIECTBA;

MIPUBOJIUTH MPUMEPH XUMHUYECKHUX PEaKIUH, PACKPHIBAIONINX XapaKTEepPHBIE CBONCTBA
TUMUYHBIX  TPEACTABUTENCH KIACCOB OPraHUYEeCKMX BEHIECTB C IENbI0  HX
uaeHTU(DUKAITUN U OOBSICHEHHS 00J1aCTH MPUMCHCHHS;

MIPOTHO3UPOBATH BO3MOXXHOCTh MIPOTEKAHUSI XUMUYECKIX PEAKIMii Ha OCHOBE 3HAHUH O
TUTIAX XUMHYECKOHN CBSI3U B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
MCIIOJIb30BaTh 3HAHHUS O COCTAaBE, CTPOCHHUHM M XHMHYECKHUX CBOWCTBAX BEIIECTB JIJIS
0€30MMacHOT0 MPUMEHEHUS B IPAKTHUCCKOMN JIeATEIIbHOCTH;

MIPUBOJIUTH MIPUMEPHI MPAKTUYECKOTO UCTIOIB30BAHUS MPOIYKTOB MepepaboTKu HedTH U
MIPUPOJTHOTO Ta3a, BBICOKOMOJEKYIISPHBIX COCTUHEHUH (ITOJMATUIICHA, CHHTETHYECKOTO
Kay4yKa, al[eTaTHOI'O BOJIOKHA);

MIPOBOJIMTH OIBITHI IO PACIIO3HABAHUIO OPTAaHWYCCKUX BEIIECTB: TIIUICPUHA, YKCYCHOM
KHMCIIOTBI, HEIPeICIbHBIX JKHUPOB, IIIOKO3bI, Kpaxmaia, OCJIKOB — B COCTaBE IMHIIEBBIX
MIPOJYKTOB U KOCMETHUYECKUX CPE/ICTB;

BJIQJICTh MpaBUJIAMH M IpUeMaMHu 0€30MacHON pabOThl ¢ XMMHYECKUMHU BEIICCTBAMHU U
1abopaTopHBIM 000PYI0BAHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pPEaKIMH ¥  CMEIICHUS
XUMHYECKOTO PABHOBECHUS OT pPa3jWYHBIX (AKTOPOB C IEIBI0  ONpEICIICHUs
ONITUMAIILHBIX YCIOBHI MPOTEKAHHUS XMMUYECKHUX TPOLIECCOB;

MIPUBOJIUTH TIPUMEPHI THIPOIIHM3a COJICH B IIOBCESAHCBHON KU3HU YEJIOBEKa;

MPUBOJIUTL MPUMEPHI  OKUCIMTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIUd B  MPHPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEICATSIIBHOCTH OPraHU3MOB;

MPUBOJUTL TPUMEPhl XMMHUYCCKHUX PEaKIMi, PACKPBIBAIOIIMX OOIME XHMHYCCKUE
CBOMCTBA MPOCTHIX BEIICCTB — METAJJIOB K HEMETAILJIOB;

MPOBOJMTh pacueThl HA HAXOXKJICHUE MOJICKYJISIPHOH (OPMYIBI YIICBOIOPOAA TIO
MPOAYKTaM CrOpaHus M IO €ro OTHOCHUTEIbHOW TUIOTHOCTH M MAacCOBBIM JOJSM
9JIEMEHTOB, BXOSIINX B €I0 COCTaB;

BIIQJICTh TPaBHJIAMHU O€30TIaCHOTO OOpAIlIEHUS C CIKHUMH, TOPIOYHMH ¥ TOKCUYHBIMHU
BEIIECTBAMH, CPEICTBAMU OBITOBOW XHMHH;

OCYIIECTBIISATh TMOWCK XWMHUYECKOW HWH(OPMAIMK 10 HA3BAHUSIM, HUICHTH(PHUKATOPAM,
CTPYKTYpPHBIM (DOpMYyJIaM BEIIIECTB;

KpUTHYECKH  OICHMBaTh W  HMHTEPIPETUPOBATh  XMUMHUYECKYI0  HH(OpPMAIIHIO,
COJIEp>KaIlyocs B COOOIIEHUSAX CPeICTB MaccoBoi nHpopmanmu, pecypcax UHTepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B
L[EJISIX BBISIBJICHHSI OIIMOOUHBIX CYKICHHUH U (hOPMUPOBAHHS COOCTBEHHON TO3HIIHH;
MPEJICTABIIATh IYTH PEIICHUS TII00AIBHBIX TPOOJIEM, CTOSIIUX MEepPe YeTOBEUSCTBOM:
IKOJIOTHUECKUX, SHEPTETUICCKHX, CBIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

Buvinycknuk nosiyuum 603mM0HCHOCHb HAYUUMBCA.

WUTIOCTPUPOBATh Ha NPHUMEpax CTAHOBJIEHHUE W HBOJIIOLMIO OPTaHUYECKOM XUMHUHU KaK
HAyKH Ha Pa3JIMYHbIX UCTOPUUECKHX ITAIAX €€ Pa3BUTHUS;

UCIIOJIb30BaTh METO/bl HAYYHOI'O IO3HAHHSA NpPU BBINOJHEHWU MPOEKTOB U Y4eOHO-
UCCIIEIOBATEIbCKUX  33/a4 [0 H3YYEHHIO CBOMCTB, CIOCOOOB TMOJY4YE€HUS U
pacro3HaBaHMsI OPraHUYECKHUX BEIIECTB;

OOBSCHATH MPHUPOAY U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJIEHTHOM
(ONsIpHOM, HETONSIPHOW), HWOHHOW, METAJUIMYECKOH, BOJOPOAHON — C IIENBIO
orpezeNieHus XMMUYECKO aKTUBHOCTHU BEIIECTB;



® YCTaHABJIMBATh TI'€HETUYECKYIO CBS3b MEXIY KJIaCCaMHU OPIaHMYECKUX BEILIECTB IS
000CHOBaHUS MPUHLIUIUAIBFHOW BO3MOXKHOCTH TOJIYYEHHUS OPTaHUYECKUX COCIUHEHMM
3aJIaHHOT0 COCTaBa U CTPOEHUS;

® YCTaHABIIMBATh B3aMMOCBS3U MEXAY (PaKTaMH U TEOpUEH, MPUUYNHON U CIICACTBUEM IPH

aHanu3e MPOOJEMHBIX CUTYallMii 1 OOOCHOBAaHUHM NMPUHHMAEMBIX PEIICHWH Ha OCHOBE
XUMUYECKUX 3HAHUM.
Paznen 2
Conepxxanue y4eOHOro npeamera

10 xknacc

Teopusi XMMHYECKOT0 CTPOEHUS OpraHumyeckux coeaquHeHuid. Ilpupoga xMMHUYeCKHX
cBs3eil.

Oprannueckue BemiecrBa. Opranndeckass Xumusi. CTaHOBJIEHUE OPraHUYECKOM XUMHUHU Kak
Hayku. Teopus XUMHUYECKOIO CTPOCHMS BELIECTB. Y TIEPOAHBIN ckeneT. M3omepust. M3omepsl.

CocTrosiHuEe 3JEKTPOHOB B aTOME. DHEPreTUYECKUE YPOBHU M IMOAYPOBHU. DJIEKTPOHHBIE
opbutanu. S - DIEKTPOHBI MU Pp-3NeKTpoHbl. CruH 3nekrpoHa. CrapeHHbIE 3JIEKTPOHBI.
OnektpoHHas koHburypauus. ['paduyeckue 3meKTpOHHBIE (HOPMYIIBI.

DNeKTpOHHAs MIPUPOJIAa XUMHUUECKUX CBSI3EH, T-CBSA3b U G-CBsI3b. METO/] BAJICHTHBIX CBS3EH.

Knaccudukanusa oprannueckux coeuHeHnin. @yHKIIMOHAIbHAS TPpyIA.

YruaeBoaopoasl

[IpenensHble yrneBoaopoasl (ankanel). Bo3Oyxn€HHOe cocTosHHME aToMa yriepoja.
['uOpunn3anys aTOMHbIX OpOuTaNIel. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AJIKAHOB.

I'omonoru. T'omosornueckass pa3HocTb. ['oMonormueckuid psa.  MexayHapoHas
HOMEHKJIaTypa OPraHUYECKUX BelecTB. M30MepHst yrilepogHOro CKeera.

Mertan. Ilonydyenue, pusmyeckue M XUMHUYECKUE CBOMCTBa MeTaHa. Peakiuu 3amerieHus
(rajmoreHupoBaHue), ACTUIPUPOBAHMS U U30MepHU3alK ankaHoB. Llennsie peakunnu. CBOOOIHBIE
paaukainsl. ['aoreHonpon3BoHbIE AJIKAHOB.

Kpartnsie cBa3u. Henpenenbubie yriaeBoaopoibl. AynkeHnbl. CTpOCHHUE MOJEKYJ, TOMOJIOTHS,
HOMEHKJIaTypa W H30Mepus. sp2 -ruOpunuzanusa. OJTeH (9TuieH). M3omepus mnonokeHus
JIBOMHOM cBsi3U. [IpocTpaHcTBEeHHAs H30MepHUs (CTEPEOU30MEPHS).

[TonyyeHne m XMMHYECKHE CBOMCTBa aJKeHOB. Peakiuu npucoenuHeHUs (TUAPUPOBAHHE,
raJIOTEHUPOBaHMUE, TUApATalys), OKHUCIEHUS U MOoJUMepu3auuud  ankeHoB. [IpaBuio
MapkoBHuKOBa. BbpIicOKOMOIEKyIsipHbIE coennHeHus. KadecTBeHHbIE peakIMM Ha JIBOMHYIO
CBS3b.

Ankanuensl! (IMEHOBBIE YTIIEBOAOPOAbI). M3oMepus u HoMeHknatypa. JJuBunun (OyTaaueH-
1,3). Wzompen (2-metunOyramuen-1,3). ComnpspbkéHHble JBOMHBIE CBsi3U. [lonydenwe u
XMMHUYECKHE CBOIcTBa ankajaueHoB. Peaknuu mnpucoennHeHHs (TaJOreHUPOBaHUS) U
MOJIMMEPU3ALIH ATKAUEHOB.

Ankusbl. AnieTiiieH (3THUH) U ero romosioru. M3omepus u HOMEHKIatypa. MexkiaccoBas
U30MepHs. Sp-rTubpuan3anus. XHUMUYECKHE CBOWCTBA alKWHOB. Peakium mnpHcoennHeHUs,
OKHCJICHUS U NTOJIMMEPU3ALUU AIIKUHOB.

ApeHbl (apoMaTHuUeCcKue yriieBoaopoabl). 3omepus u HomeHkiatypa. benszon. benzonsHoe
KoJib110. Tomyon. M3oMmepus 3amecTuTesnen.

XuMHuUeckue cBoicTBa O€H3051a U ero romosoros. Peakiuu 3aMernieHus (rajJoreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS U pucoequHeHus apeHoB. [lectunnapl. ['eHeTnyeckas cBsA3b apeHOB C
JPYTHUMH YTJIIEBOIOPOAAMH.

[Ipuponnsie uctouyHuku yrieoaoponos. Ilpuponusiii ra3. Hedts. [lomytHble HedTsHbIE
ra3pl. KaMeHHBII yrons.

[Tepepabotka HedTu. Ileperonka negTu. PexTudukanmonnas komonHa. bensun. Jlurpous.
Kepocun. Kpexunr Hedrenpoaykto. TepmMuueckuit 1 KaTanuTHUYeCKUH KpeKuHTrH. [Tuponus.

Kuciopoacoaep:kamme opranmyeckue Coe{uHEeHU s

Kucnoponconepxamue opraHndeckue coeauHeHHs. OJHOATOMHBIE NPEACIbHBIE CIUPTHI.
OyHKIHWOHAIBHAS TIpynna coupTtoB. M3oMepus u  HOMEHKIATypa CHOMPTOB. MeTaHon
(MeTHJIOBBIN cUPT). DTaHO (3TUIOBBIM criupT). [lepBUYHBIN, BTOPUYHBIN U TPETUYHBIA aTOMBbI
yriepona. Bomoponnas cBs3b.

[Tonydenne u XuMHYECKHME CBOHCTBa crnupToB. CrnuproBoe OpokeHue. DepMEHTEHI.



Bognoponnsie cBs3u. ®r3H0I0rMuecKkoe AeHCTBUE METAHOA U ATaHOJIa. AJIKOTOJIU3M.

MHoOroaTOMHbIE COIUPTHI. DTUIEHIINKOIb. [ THiiepuH. XUMUYECKHE CBOMCTBA MPEAEIbHBIX
MHOT'0aTOMHBIX clIUpPTOB. KauecTBeHHas: peaklysi HA MHOTOATOMHBIE CIIUPTBHI.

®deHonbl. ApoMaTHYECKUE CIUPTHI. XUMUYEeCKHe cBOMCTBA (peHona. KauecTBeHHas peakius
Ha (eHOI.

KapOonunpshble coeaunenusi. KapOoHunbHas rpynma. AnbIeruiHas rpynna. AJbIETHIbL.
Ketonsl. I30Mepust 1 HOMEHKIIATypa.

ITonyyenue M XMMHUYECKHE CBOMCTBA aJbJCTHI0OB. PEeakiuy OKHMCIECHHUS U IIPUCOCIUHEHUS
anbAeru1oB. KauecTBeHHbIE peaKMU Ha allbJAEeTU/IbI.

KapOonoBeie kucnotel. KapOokcunbhas rpymnma (kapOokcorpymma). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHUCJIOT. OJHOOCHOBHBIE TMpefeNibHble KapOOHOBBIE KHUCIOTHI.
[TonydyeHrne OJHOOCHOBHBIX TMpENENbHBIX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA
OJIHOOCHOBHBIX TMpeeNIbHbIX KapOOHOBBIX KHCIOT. MypaBbHHas KHUCIOTa. YKCYCHash KHCJIOTA.
Anerarsl.

Crnoxwusie 3¢upsl. Homenknatypa. [lonydyeHue, XUMUYECKHUE CBOMCTBA CIOXKHBIX 3(UPOB.
Peakmus arepudukarnuu. Lllenounoit ruaponns ciaoxHoro 3¢upa (OMBUICHHE).

Kupsl. TBEépapie kupsl, KUAKHE KUPbl. CUHTETUYECKUE MOIOIIUE CPEICTBA.

VrneBonbl. Monocaxapuasl. [mrokoza. @pykrosza. Omurocaxapuabl. [ucaxapunbl.
Caxapo3a.

[Tonucaxapunpl. Kpaxmai. ['mukoren. Peakuus nonukonneHcanmu. KauectBeHHas peakuus
Ha KkpaxMmai. Lemmono3a. Auerunnenironosa. Kinaccudukaius BOIOKOH.

A3oTcoaep:xalye OpraHuyecKre CoeANHeHUs!

A3oTconepkalie OpraHUYecKue COeIMHEHUs. AMUHBL. AMMHOrpynma. AHWIIUH.
ITosryueHne U XUMHUYECKUE CBOKWCTBA aHWINHA.

AwmHokucnotel. M3omepus u HOMeHkinartypa. bumnonspueiii mon. Ilentunnas (amugHas)
rpynna. [lentunnas (amuaHas) cBA3b. XMMHYECKHE CBOWCTBA aMHUHOKHUCIOT. IlenTuusbl.
IMomunentuael. I nuuH.

benku. Crpykrypa OenkoBOiW  MoJieKyJbl  (IepBUYHAs, BTOpPUYHAs, TPETUYHAs,
YyeTBEepTUYHAsS). XUMUYECKHE CBOMCTBa OenkoB. JleHaTypanus u ruaposu3 OenkoB. L[BeTHbIe
peaknuu Ha OeNKH.

A3sotconepxamue rerepouukiandeckue coeauHenud. llupumms. ITupposn. Ilupumuaus.
ITypuH. A30THCTBIE OCHOBAHHUSI.

Hyxneunosbie kucnotsl. Hykneoruasl. KommiemeHTapHble a30THCThIE OCHOBAHMUSL.

XuMus 1 310pOBbe yesioBeka. PapMaKkoI0ruieckas XuMusl.

XuMHUS 0JUMEPOB

[Tomumepsl. Crenens nonumepusauud. Monomep. CTpykTypHOeE 3B€HO. TepMoIacTUUHbIE
ITOJIMMEDBI. CrepeoperyinsipHbie ITOJIMMEDBL. [TonusTHiten. [Momunponune.
[TonurerpadropaTHiIeH.

TepmopeaktuBHble  monuMmepbl.  DeHondopmanbaerugnpie  cMmonbl.  I[lmactmaccsl.
®enomnnactsl. AMUHOIUIACTHL. [IeHOMmIacTHI.

[Ipuponnslii kayuyk. Pesuna. D00HHUT.

CuHTeTH4eCKHE KayqyKH.

Cunrernueckue BojiokHa. Kanpon. JlaBcas.

JdemMoHcTpanuu.

OO6pa31bl OpraHuYecKuX BEUIECTB U MaTEPHUAJIOB.

Monenu MOIEeKy OpraHUYECKUX BEILIECTB.

OTHolIeHNe alKaHOB K KHUCIIOTaM, IIejiouaM, pacTBOPY NEpMaHraHata Kajius U OpoMHOM
BOJIE.

Monenu MOJIeKyJI TOMOJIOTOB M H30MEPOB.

[Tony4yenue aneruieHa KapOUIHBIM CIIOCOOOM.

B3aumopeiicTBue aneTusieHa ¢ pacTBOpOM IepMaHraHara Kajivs 1 OpoMHON BOJIOM.

I'openue aneruneHa.

Pa3noxxeHne kaydyka Ipyu HarpeBaHUU U UCTIBITAHUE MTPOTYKTOB Pa3I0KEHUSI.

3HAaKOMCTBO C 00pa3aMH Kay4yKoB.



ben3on kak pacTBOPUTEIIb.

I'openne GeH3zouna.

OtHomrenne OeH30J1a K OPOMHOM BOJIE M pacTBOPY MepMaHTaHaTa KajIusl.

Oxucnenue Tosyona.

PacTBopeHue B alleToHe pa3IuYHbIX OPraHUYECKUX BEIIECTB.

OO0pa31bl MOIOUIUX M YUCTAINX CPEJICTB.

OO0pa31pl mIacTMacc, CHHTETUYECKUX KaydyKOB M CHHTETUYECKMX BOJIOKOH.

JlaGopaTopHbIe ONBITHI.

N3rotosnenune Mozenei MOJIEKyI yriIeBOI0POI0B.

O3nakomiieHHEe ¢ 00pa3lamu MPOAYKTOB HeTenepepadoTKy.

Oxkwucnienne 3ranona okcuaom meau (I11).

PactBopenue riuiepuna B BoJie U peakius ero ¢ ruapokcuaom meau(Il).

XUMHYECKHE CBOMCTBA (heHOIa.

Oxucnenne Metanais (3Tanans) okcuaom cepedpa (I).

Oxkwucnenne metanains (dtaHans) ruapokcuaom meau(1l).

PacTtBOpUMOCTB JXHPOB, JOKa3aTEIbCTBO UX HENPEAEIBHOIO XapaKTepa, OMbIIIEHUE KUPOB.

CpaBHeHHE CBOMCTB MbLJIa 1 CHHTETUYECKHX MOIOIINUX CPEJCTB.

CBolicTBa IJIIOKO3bI KaK aJbAETUIO0CIUPTA.

BiaumopeiicTBue caxaposbl C THAPOKCUIOM KabIHUS.

[IpuroroBnenne KpaxmManbHOIO KJIEHCTEPA U B3aUMOIECHCTBUE C HOJIOM.

I'unponus kpaxmasna.

O3zHakoMyeHHE ¢ 00pa3LaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[[BeTHBIE peakuu Ha OENKH.

CBoiicTBa KarpoHa.

IIpakTuyeckue padoThl.

Ilpakmuueckasa paooma Nel. «IlonydeHne 3TUIICHA U OTIBITHI C HUM.

Ilpakmuueckan paboma Ne2. «[lonydyeHue u cBOCTBa KAPOOHOBBIX KUCIOTY.

Ilpakmuueckan padoma Ne3. «PerieHue >KCIEPUMEHTAIbHBIX 3a/ad Ha IOJy4YeHUE U
pacro3HaBaHUE OPraHMYeCKHUX BEIIECTBY.

KourtpoJbHubie padoThl.

Konumponvnaa padoma 1 no temam «Teopuss XMMHUYECKOTO CTPOCHHS OPraHUYECKHX
COEIMHEHUIN», «YTJIIEBOJOPOIBI».

Konmponvnaa paboma 2 no temam «Kuciopozacoaepxaiiye OpraHuueCKue COeIUHEHUS,
«A30TcozepKallie OPraHuYECKUe COSIMHEHUS.

11 xknace

Teoperuyeckne 0CHOBbI XMMHH

Baxneiiine XxuMuU4YecKue MOHATUS M 3aKOHbl. XUMHUYECKHUU 3JIEMEHT. ATOMHBIM HOMED.
Maccosoe uncio. Hyknuasl. Pagnonykimael. M30Tomnsl.

3aKOH COXpaHEHUs MacChl BEUIECTB. 3aKOH COXpaHEeHHs W MpeBpaiieHus sHepruu. Jledext
MAacCBhl.

[lepuoanueckuii 3akoH. DIeKTpoHHas KoHburypauus. ['padudeckas >IEKTpOHHAS
dopmyna. Pacnipenenenue 31eKTPOHOB B aTOMax 3J€MEHTOB MaJIbIX M OOJBIINX MEPUOJIOB, , S-,
p-, d-, fomementsl. JlaHTaHOWABI. AKTHHOHMIBL. VICKYCCTBEHHO TOJyUYEHHBIC JJIEMEHTHI.
BanentHocTh. BasieHTHBIE BO3MOXHOCTH aTOMOB. BoJ1opoiHbIE COETUHEHUS.

Crpoenue BemiectBa. MonHast cBs3b. KoBasieHTHast (mosisipHass U HEMOJISIPHAS) CBS3b.
DnektponHas Gopmyna. Metannmnueckas cBsizb. BomopoiHas cBs3b.

I'uOpuanzanust aTOMHBIX OpOUTATEH.

Kpucrannsl: aToMHbBIE, MOJIEKYJISIPHBIE, HIOHHBIE, METAJUTMUECKHUE. DJIeMeHTapHas siuehKa.

[Tonmumopduszm. Ilomumopdusie Momudukanuu. Amnorponus. M3omepus. ['omororus.
XUMHUYECKUN CHHTE3.

Xumuueckue — peakuud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  Peakiuun
pa3joXKeHUs,, COETUHEHMs, 3aMelIeHHs, OOMeHa. OK30TepMHUYECKHE U OSHIOTEPMHUECKHE
peakiuu. OOpatuMble U HeoOpaTuMmble peakuuu. TeroBoi 3ddext peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Ternora oOpa3zoBanus. Temnora cropaHusl.

CkopocTh XUMHUYECKOM peakuu. AKTUBUPOBAaHHBIM KOMIUIEKC. 3aKOH JEWCTBYIOLIMX Macc.



Kunerndeckoe ypaBHEHUE PEAKIIUH.

Karaimmz  Karamuszarop.  Muruburtop. [OMOreHHbII M TeTEpPOreHHBIH  KaTalus.
Karanutnueckue peakuumu.

Xumnueckoe pasHosecue. [Ipunuun Jle [larense.

PactBopsl. [lucnepcusie cucremsl. PactBopbl. ['pyOonucnepcHbie cucTteMsl (CYCHEH3UHM U
amyiabcun). Kommonansie pactBopsl (30511). A3p0o307u.

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALUK pacTBOPOB. MoJisipHast KOHLEHTpaLus (MOJISIPHOCTB).

ONeKTpOaUThl. JnekTponuThueckas auccouuanus. Crenens aucconuanuu. KoncranTa
nucconuanuu. Bogopoasslii nokasarens. Peakiiun HOHHOro oOMeHa.

I'mpponus opranndeckux BemecTs. ['uaponus comneu.

DJIEKTPOXUMHUYECKHE peakiuu. [anbBaHMYECKUU dJeMEeHT. OnekTponbl. Anon. Karton.
AKKyMyasTOp. TOIUIMBHBIN 3JIEMEHT. DJIEKTPOXUMHUSL.

Pan craHpapTHBIX AJIEKTPOAHBIX noTeHuuanoB. CranpapTHble ycnoBHs. (CTaHIapTHBIN
BOZIOPOJHBIN IEKTPOLI.

Kopposus metannos. Xumudeckasi U 3J1€KTPOXUMHUUYECKast KOPPO3USL.

DneKTposin3. DJIEKTPOJIU3 BOJHBIX PACTBOPOB. DJIEKTPOIIU3 PACILIIaBOB.

Heopranuveckasi xumust

Metainel. CriocoObl momydeHusi MeTauioB. JIErkue u Tsokénble MeTayutbl. JIETKOTUTaBKUE T
TyroIUIaBKME MeTaiuibl. Meramnnueckue aneMeHTsl A- u b-rpynn. Menp. [{unk. Turan. Xpowm.
Keneso. Hukens. [1naTuna.

Cmnasbl. Jlerupyromue no0GaBku. YUépHble meramibl. LlBetHple meramuibl. YyryH. Craib.
JlerupoBaHHBIE CTANIH.

Oxcnapl ¥ THIPOKCHIBI METAIIIIOB.

Hemeramnsl. Ilpocteie BemiectBa — Hemetauibl. Yriepon. Kpemuuii. Azor. docdop.
Kucnopoa. Cepa. @rop. Xiop.

Kucnorusie okcunpl. Kucnopoconepsxamue kuciotel. CepHast KUcioTa. A30THas KUCIOTA.

BonopoaHeie coeMHEHUsT HEMETAIUIOB.

I'enernueckas CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX BELIECTB.

XuMUA U )KU3Hb

XuMudeckasi IpOMBIIUIEHHOCTb. XUMUYECKasi TEXHOJIOTUS.

XUMUKO-TEXHOJIOTUYECKUE MPUHLMIIBI IOJIy4YE€HUs MeTauloB. Y€pHas MeTauryprusl.
IIpousBoacTBo uyryHa. JlomenHas neds. Arnomepanus. [IpousBonctBo cramu. KucnoponHsiid
KOHBepTOp. be30Tx01HOE MPOU3BOACTBO.

Xumuss B ObiTy. IlponykTel mnuTaHus. beiToBas xumus. OTaenodyHble MaTepHalbl.
JlekapcTBeHHbIE  IIpemapaThl. OJKOJOTMYECKUH MOHMTOpHMHI. IIpenenbHo  nomycTumbie
KOHIIEHTpaIUH.

JdemoncTpanuu

Moien MOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U KPUCTAJIUTMUECKUX PELIETOK.

Monenu MONeKy H30MEPOB U TOMOJIOTOB.

Pa3znuuHble TUIBI XUMUYECKUX pEaKLUi, BUAEOOIBITHI IO OPraHMYECKOH XUMUU.

OO0pa31bpl METAIOB U UX COEMHEHUH, CIUIaBOB.

B3anmoaeiicTBre METAIIOB C KUCIOPOAOM, KHUCIIOTaMH, BOJOM.

JlokazarenbcTBO aM(OTEPHOCTH AIOMUHUS M €T0 THAPOKCHIA.

B3auMopeiicTBue Meau M Kenesa ¢ KHCIOPOJOM; B3aMMOJECHUCTBUE MEAM M KUCIOPOAA C
KHCJIOTaMH (CepHasi, COJIsIHAs).

[Tonyuenue runpokcunos menu (I11) u xpoma (I1I), okcuna meau.

B3aumoneiicTBue OKCHIOB ¥ TUAPOKCUIOM METAIIJIOB C KUCIOTAMHU.

JlokazaTenbcTBO am@oTrepHocTH coequHennit xpoma (I11).

OO0pa31bl HeMeTaIoB.

Mopenu KpUCTAITMYECKUX PEETOK anmasa u rpadura.

[lonydyeHne ammmuaka W XJOpPOBOJIOPOJAA, PACTBOPEHME WX B BOJE, J0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.

Coxuranuve yriss M cepbl B KHCIOpPOJE, ONPEIEICHHE XHMHUYECKHMX CBOMCTB IPOJYKTOB
CrOpaHHs.

B3auMozeicterue ¢ MeIbl0 KOHLIEHTPUPOBAHHOW CEPHOW KUCIIOTHI, KOHIICHTPUPOBAHHON U



pa30aBICHHON a30THOM KUCIIOTHI.

OO0pa31bl cpecTB OBITOBOM XMMHHU, HHCTPYKIMH IO UX MIPUMEHEHHIO.

JlabGopaTropHbie ONBITHI

W3yuenue BIUSHUS Pa3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKHUX PEaKIuil.

Omnpenenenre peakiy cpeibl YHUBEPCATbHBIM HHIUKATOPOM.

I'mpponus cosen.
IIpakTuyeckue padboTbl

Ilpakmuueckaa paooma 1 «lpuroToBiieHne pacTBOPOB

KOHIICHTpAIIUCH.

C 33JaHHOM MOJISIPHOU

Ilpakmuueckasa padoma 2 «PenieHue 3KCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «MeTasuibly.
Ilpakmuueckas padoma 3 «PelieHue >KCIepUMEHTAIBHBIX 3a7a4 Mo Teme «Hemeranaby.

KonTpoJsbHbie padoTsl

Koumponwvnasa paooma 1 no reme «TeopeTrndueckrue OCHOBbI XUMHUU»

Koumponvnan paboma 2 no reme «Heopranuyeckast Xumusi»

Paznen 3

TemaTuueckoe NJIAaHUHPOBAHUE C YKAa3aHUEM KOJIUYECTBA YaCOB, OTBOJIUMBIX HA OCBOCHME

KaKI10H TeMbI

Tema Konnuecrso yacon

10-11 kaace 68
10 knace 34
Tema 1. Teopus XuMHYECKOI'o CTPOSHHS OPraHHYECKHX COeHHEeHHIL. 3
ITpupoaa XHMHYeCcKHX cBA3eil
Tema 2. Vrneso1opo/ikl 9
Tema 3. Kucinopojcojiepkallye opraiiyeckHe coe/IHHeHHs 11
Tema 4. Asorcogepkaliiie opraHHYecKHe CoeIHHEHHS 5
Tema 5. Xumus nojumepos b
11 knac 34
ITosropenne kypea 10 knacca I
Tema 1. Teopernueckne 0CHOBBI XHMHH 19
Tema 2. Heopranuueckas XumMus 11
Tema 3. Xumus 1 KHU3Hb 3




