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Paboyasi nporpamMmma y4eOHOro npeamMera
[losicHuTenpHas 3anucka

Hacrosmas pabouast mporpamMmma no xumuu Jiis ydamuxcst 10 A kiacca coctaBieHa Ha OCHOBE
DenepantbHOTO roCyIapCTBEHHOIO 00pa30BaTeFHOIO CTaHapTa CPEeTHEro 001ero oopa3oBanus
(npuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897, ¢
M3MEHEHUSAMHU, BHECEHHBIMU MpHUKa30M MuHucTepcTBa o0pa3zoBanus 1 Hayku Poccuiickoii @enepaii ot
31.12.2015 Ne1577;),
[TpumepHoit ocHOBHOI 00pa3oBaTensHOU porpaMMel MBOY I'mmuasus Nel7/ [coct. H.H.I'apa |. —
M.: [Ipocemenune, 2016 rox., [Iporpammsl o xumuu 115t 10-11 kinaccos (aBropsl I'.E. Pyazutuc,
®.I'.®enpaman M.: «IIpocserenue », 2016), paccunranHoii Ha 35 yacoB B roj (1 yac B HEIENIO)
Yueonuk Astopsl: ['.E. Pymsuruc, @.I'.®enpaman « Xumus. 1 Oxnacey, yueOHUK 115
obmmeoOpa3zoBatenbHbIx opranuzanuii M.:«IIpocsemienne « 2018 r. PekomennoBano MUHUCTEPCTBOM
oOpa3zoBanus u Hayku Poccuiickoii denepamnum.

IInanupyemMble pe3yJbTaThl H3yYeHUs] Y4eOHOT0 Kypca
JInuHOCTHBIE, MeTanpeAMeTHbIE H NIPeIMeTHbIEe Pe3y/IbTAThl 0CBOEHHUS y4eOHOI0 mpeIMeTa
Xumus 10 kiaace
JInyHOCTHBIE pe3yJabTaThl - y 00yJaromuxcs OyayT copMupoBaHbl yMEHUS:

° OCO3HaBaTh CAMHCTBO U HCIIOCTHOCTb OKPYKAOIIECTO MHUPA, BO3MOKXHOCTH €0 II03HABACMOCTHU
1 O0OBSICHUMOCTH Ha OCHOBE JOCTHIXKEHU N HAyKH;

° CTPOUTH COOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC HAa OCHOBC N3YUCHHBIX Q)aKTOB;

° OCO3HaBaTb HOTpe6HOCTI) U ITOTOBHOCTD K CaMOO6pa3OBaHI/IIO, B TOM YHUCJIC U B paMKax,
CaMOCTOSTEILHON ICITEILHOCTH BHE IIKOJIBI,

° OLCHUBATH MOBCACHUC C TOUKHU 3PCHUSA XHMHYECKOI 0€30IMacHOCTH (TCKCTH u 3a,Z[aHI/I$I) u
JKU3HCHHBIC CUTYalluu C TOYKHU 3PCHUA 0€30I1acHOr0 06pa3a JKU3HHU U COXPAaHCHUS 30POBbA;

° OIICHHBATh YKOJIOTHICCKHI PHUCK B3aMMOOTHOIIICHHH YEIIOBEKA B Ipupoabl.

° (1)0pMI/IpOBaTI> 9KOJOI'MYCCKOC MBIIIJICHUEC: YMCHHE OLICHUBATL CBOIO ACATCIIBHOCTD U

IIOCTYIKHU APYTUX JIFOJIEN C TOUKH 3PEHUS COXPAHEHMSI OKPYKAIOLIEH Cpebl - TapaHTa KU3HU U
Onarononydus JroJieit Ha 3emite;

. 0CO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHUS, OOLIECTBEHHBIX,
PEJIUTHO3HBIX, ATEUCTUUECKUX, KYJIbTYPHBIX TPAIULIMMA, KOTOPBIE ONPEIEIAIOT pa3Hble 00bICHEHUS
IIPOUCXOJAIIETO B MUPE;

. YUHUTHCS IPU3HABATH IPOTUBOPEYUBOCTD U HE3ABEPILIEHHOCTh CBOUX B3IJIA0B HA MUD,
BO3MOKHOCTb UX U3MEHEHNS,

. YUUTBHCS UCIOJIb30BATh CBOM B3IJISAJbI HA MUP U1 OOBSCHEHUS PA3JIMYHBIX CUTYALIUMH,
pelIeHHs] BOZHUKAIOIIMX MPOOJIEM U U3BIICUEHUS )KU3HEHHBIX YPOKOB;

. 0CO3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3Yy4aTh B yUEOHMKAX MO PA3HBIM MpeIMETaM
MaTepuai (M3 MaKCUMyMa), UMEIOIINN OTHOIIEHNE K CBOMM MHTEPECaM;

. MCIOJIb30BaTh CBOM MHTEPECHI /7Sl BRIOOpa MHAMBHUIYyaIbHON 00pa30BaTeIbHON TPAEKTOPUH
NOTEHIMATIbHOM Oyy1eil npodeccuu u COOTBETCTBYIOIIETO MPOPHILHOTO 00pa30BaHus;

. pUOOPETaTh OMBIT YYAaCTHUS B JIeNax, MIPUHOCSIINX MOIb3Y JIIOJISM;

. YUUTHCSA CAMOCTOSITENIBHO BBIOMPATh CTUIIb MOBEACHMUS, IPUBBIYKH, 00ECIIeUnBaIOIINE
0e30MacHbIi 00pa3 KU3HU U COXPaHEHUE 370POBbSI — CBOETO, a TaKkKe OJMM3KUX JIFoIed 1
OKPYXKAIOIIUX;

. YUHUTBCSI CAMOCTOSTEIILHO IIPOTUBOCTOATH CUTYALUAM, IIPOBOLIMPYIOLUM Ha IIOCTYIIKH,

KOTOPBIE YIPOXKAIOT O30ITaCHOCTH U 3JI0POBBIO;



BBIOMpATH MOCTYIIKH, HAI[CJICHHBIE HA COXPaHEHHE U OEPEKHOE OTHOIIICHUE K TIPUPO/IE,
0COOCHHO KMBOU, N30erasi MPOTUBOMOIOKHBIX TIOCTYIKOB, MOCTETIEHHO Y9ach U OCBaMBas CTPATETUIO
paMOHAIFHOTO TPUPOIOTIOIH30BAHNUS;

YUUTBCS YOXKIATh IPYTHX JIFOJCH B HEOOXOAMMOCTH OBJIAJICHHSI CTPATETUEH parlMOHAILHOTO
MIPUPOJIOTIONB30BAHHUS;

MCIIOJIB30BATh KOJOTMYECKOE MBIIIJICHHE JJISl BBIOOpa CTpaTernu COOCTBEHHOTO IOBEJICHUS B
Ka4eCcTBE OJJHOM M3 IICHHOCTHBIX YCTaHOBOK.

MeTtanpeaMeTHble pe3yJabTaThl YUCHUK HAYUUTCS
PerynsarusHeie YV /I:

CaMOCTOSITENILHO OOHAPYKUBATh U (HOPMYIIMPOBATH YIEOHYIO MPOOIEMY, ONPEACTSATH 1IeITh
y4eOHO JIeTeILHOCTH, BEIOUPATh TEMY ITPOEKTA;

BBIJIBUTATh BEPCUU PEIICHUS MPOOIIEMBI, 0CO3HABATh KOHCUHBIN pe3yabTatT, BRIOMPATh U3
MPETIOKEHHBIX ¥ UCKATh CAMOCTOSTEIILHO CPEACTBA TOCTHIKEHUS 1IN,

COCTaBJIATh (MHAMBUYaJIbHO WIH B TPYIIIE) IIJIaH pEIIeHUs TPOOIeMbl (BBIITIOJHEHUS
MIPOCKTA);

paboTasi 1o TUIaHy, CBEPSATh CBOM JICHCTBHS C IIEIIbIO M, IPU HEOOXOTUMOCTH, UCTIPABIIAThH
OIIIMOKHU CAaMOCTOSITENLHO;

B JTMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIIEHO BRIPAOOTAaHHBIC KPUTEPUH OLICHKH;

noI0MpaTh K KaXI0# npodiieme (3a1aue) aJickKBaTHYIO €l TEOPETUUYCCKYIO MOJICITb;

paboTasi o MPEI0KEHHOMY U CAMOCTOSITEIILHO COCTABJIICHHOMY TUIaHY, UCTIOJIh30BaTh HAPSAY
C OCHOBHBIMH U JIONIOJHUTEIILHBIC CPEICTBA (CIIPaBOYHAS JIUTEPATYPA, CIIOKHBIE IIPUOOPHI,
KOMIIBIOTED);

TUTAHUPOBATh CBOIO MHIUBHUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

CBOOOJTHO TI0JIH30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMH OIICHKH U CAMOOLICHKH, UCXO/IS U3
[IEJTH ¥ UMEIOTUXCS KPUTEPUEB, pa3indas pe3yibTaT U CIOCOOBI JICHCTBHIA,

YMETh OIIEHUTH CTEIICHb YCIIEITHOCTH CBOCH WHANBUIYAIBHON 00pa30BaTeIbHOM
NS TEITbHOCTH;

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAM U YepTaM XapakTepa («KaKoB si»), ONMPEIeNsTh
HAIPAaBJICHUS CBOCTO Pa3BUTHSI (KKAKUM 51 XOUY CTaTh», «4TO MHE JUIS TOTO HAJIO C/ICNIAThY).

ITo3naBarenbHble YV /I

aHaAIIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIMPOBATH U 00001IaTh (PAKTHI U SBICHUS, BBISBISTH
MIPUYMHBI U CIEJICTBUS MPOCTHIX SIBICHU;

OCYIIECTBIISITH CPABHEHUE, KIIACCH(UKALINIO, CAMOCTOSTEIFHO BRIOMpPAsi OCHOBAHUS H
KPUTEPHH TS YKa3aHHBIX JIOTHYECKUX OTEPAIIHiA,

CTPOUTH KJIacCU(UKAIMIO HA OCHOBE AUXOTOMUYECKOTO JeNIeHUs (Ha OCHOBE OTpULIAHUA);

CTPOUTH JIOTUYECKOE pacCykJIeHHE, BKIIOYAIOIIee YCTAHOBICHHE TPUYUHHO-CIIEACTBEHHBIX
CBSI3CH;

CO3JIaBaTh CXEMaTHYECKHE MOJIEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa;

COCTaBJISITh TE3UCHI, Pa3INYHbIC BUBI TUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.);

peoOpa3oBhIBaTH MHGOPMAIUIO U3 OJHOTO BUAA B IPYTOH (TaONUIly B TEKCT U TIp.);

BBIYHTHIBATh BCE YPOBHU TEKCTOBOW WH(POPMAITUH;

aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(DUIIMPOBATH U 0000IIATh MMOHATHUS: JaBaTh OMPEICIICHHE
MOHATHSIM Ha OCHOBE U3YYEHHOTO Ha Pa3INYHbIX MIpeIMeTax yueOHOro MaTepuana, OCyIEeCTBISTh
JIOTUYECKYIO ONIEPAIlI0 YCTAHOBJICHHS POJIOBUIOBBIX OTHOIIEHHH, 00001IaTh MTOHATHS —
OCYIIIECTBIIATE JIOTHYECKYIO OIEPAIIHIO TIePeX0/ia OT MOHATHS ¢ MEHBIITUM 00BEMOM K TTOHSTHIO C
OOJIBIITIM 00BEMOM;

CTPOUTH JIOTUYECKOE pacCyXIeHHE, BKIIOYAIOIIEe YCTAHOBICHHE IPUYUHHO-CIIEACTBEHHBIX
CBSI3€H;

CO3JIaBaTh MOJICIH C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa30oBHIBATH
MOJIEIN C [IETBIO BBISBICHUS OOIINX 3aKOHOB, ONPEIEIISIONINX JaHHYIO IPEIMETHYIO 00J1acTh;

MIPEICTaBIATh HHPOPMAIIHIO B BUI€ KOHCIIEKTOB, TA0JIHUII, CXeM, TPapUKOB;




npeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOTO BUA B APYroi M BEIOUPATh yIO0OHYIO 11s ceOs
dbopMy uKcanuu U peacTaBIeHUS HHPOPMAITUH;

MIOHMMas TO3ULHIO IPYTOro, Pa3jinyaTh B €r0 PEUU: MHEHUE (TOUKY 3pEHHs), 10Ka3aTEIbCTBO
(aprymenTsI), GakThl 4 T.1.;

caMoOMy CO3/1aBaTh UCTOYHHUKH WH(OPMAIIMK PA3HOTO TUMA U ISl PA3HBIX ayIUTOPHH,
coOroaaTh HHQOPMALIMOHHYIO TUTUEHY U TIPaBHIia HH(POPMAIIMOHHON 0€30MacHOCTH;

YMETb UCIIOJIb30BaTh KOMIIBIOTEPHbIE 1 KOMMYHUKALMOHHBIE TEXHOJIOI UM KaK MHCTPYMEHT
IUIs1 JOCTUXKEHUSI CBOMX LIEJICH;

KommynukatupHbie YV /I:

CaMOCTOSITENIbHO OPTaHNU30BBIBATh Y4€OHOE B3aUMOJICHCTBUE B IpyIIIe (OMpeaessaTh 001mue
LIeJIU, paclpeiessITh POJIH, 10TOBapUBATHCS JPYT C IPYTOM U T.11.);

OTCTauBas CBOIO TOUKY 3PEHUs, IPUBOJAUTH apryMEHTBI, IOATBEPKAAs UX (haKTamu;

B JIMCKYCCHU YMETh BBIIBUHYTh KOHTPApPTyMEHTHI, Tepe(pazupoBaTh CBOIO MBICIIb (BJIaJICHNE
MEXaHU3MOM HKBHUBAJICHTHBIX 3aMEH);

YUUTBCSI KPUTHYHO OTHOCUTBCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTh CBOEI0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

MTOHUMAS TIO3UIUIO IPYTOTO, Pa3InyaTh B €r0 PeUr: MHEHHUE (TOUYKY 3pEHHSI), T0KA3aTEIbCTBO
(aprymeHTsI), pakThl 1 T.JI.;

YMETh B3IJIIHYTh Ha CUTYaLMIO ¢ MHON MO3UILUH U JOTOBAapUBATHCS € JIFOJIbMU MHBIX MO3ULUH.
IIpeameTHble pe3ynbTaThl. Tpebosanus K yPOBHIO MOJTOTOBKH ydalluxcsl (BbIITYCKHUKOB)
HaIpaBJICHbI HA PEATN3ALHUIO0 AEATEIbHOCTHOTO, TPAKTUKO-OPUEHTHPOBAHHOTO U INYHOCTHO-
OPHEHTHUPOBAHHOTO ITOAX0/I0B; OCBOSHHE YYAIIUMHUCS HHTEIICKTYAIbHOW U MPAKTHYECKON
NeSITeIbHOCTH; OBJIQJICHUE 3HAHUAMU M YMEHUSAMH, BOCTPEOOBAaHHBIMU B ITOBCETHEBHOM JKU3HU,
MO3BOJISIOIIMMHU OPUEHTHPOBATHCS B OKPYXKAIOILEM MUPE, 3HAYMMBIMHU U1l COXPAHEHUS OKpY Karollen
Cpeabl 1 COOCTBEHHOTO 3/I0POBBSI.

Y4yeHuK HayquThCsA

3HATH/IIOHUMAThH

BaXHEHIIIME XUMUYECKHE TIOHATHS: BELIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIa,
XHUMHYECKast CBSA3b, BAIGHTHOCTh, CTETIEHb OKUCIICHUS, YTIICPOIHBIN CKENET, (PYHKIIMOHAIbHAS
rpymna, 130MepHsi, FOMOJIOTHSI, aJNIOTPONHs, U30Tombl, D0, MOJISIpHbIE Macca U 00bEM, BellecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, (HE)IJIEKTPOJIMTHI,

OCHOBHBIE 3aKOHBI XMMUHU M XUMHUYeckre Teopun: 3CM, 3aKOH MOCTOSHCTBA cocTaBa, 13,
TEOPHs] XUMHUYECKON CBSI3U, CTPOSHHS OPTaHUYECKHUX BEIECTB;

Ba)XHEUIIIME BEIIECTBA U MAaTEPHAJIBI: CEpHAsi, COJISTHAs, a30THAS U YKCYCHAsl KUCIIOTHI, METaH,
STUJIEH, alleTUJIeH, O€H301, 3TaHOJ, KHUPBI, MbLIA, IITI0K03a, caxapo3a, KpaxMall, KJieT4aTKa, OeJIKH,
HCKYCCTBEHHbBIE U CHHTETUYECKHE BOJIOKHA, KaydyKH, MJIACTMACChI; METAJJIbI U MX CIUIABBI, IEJI0YH,
aMMHaK, MUHEpaJIbHbIE YI00peHUsI.

yMeThb:

Ha3bIBaTh U3yYCHHbIE BELIECTBA 10 «TPUBHUATBHOINY MIIN MEKAYHAPOIHOW HOMEHKJIATYpE;

OIIPEJIeNIATh: BAJIGHTHOCTb U CTEIIEHb OKUCIICHUS! XUMHUUECKUX JIEMEHTOB B BEILIECTBAX, TUI
XUMHAYECKOH CBSI3U B COCTUHEHUSX, 3apsi/l MOHA, XapaKTep CPeabl B BOJHOM pacTBOpE
HEOPTaHMYECKOTO BENIECTBA, OKUCIIUTENb/BOCCTAHOBUTENb, IPUHA/IIICKHOCTD BEIIECTB K
OIIpeJIeIEeHHOMY KJIaccy;

XapaKTepu30BaTh: IEMEHTHI MaJIbIX IEPUOA0B 10 U3 nosoxeHuto B [1C, o0mue xumMuueckne
CBOWCTBAa METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX M OPraHUYECKHUX BEIECTB,
CTPOCHUE U XMMUIECKHE CBOWCTBA N3YYCHHBIX OPTaHMUYECKUX BEIICCTB;

OOBSICHATH 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS, IPUPOTY XUMUYECKOMH
CBSI3U, 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PEaKIIUU U MOJIOKEHHUS] XUMUYECKOT'O PaBHOBECHS OT
pa3IuYHbIX (DaKTOPOB;

BBITTOJTHATH XUMUYECKUH SKCIIEPUMEHT 10 PACTIO3HABAHHUIO BAKHEWITUX OPTaHUYECKUX U
HEOPTraHMYECKUX BEIIECTB;




MIPOBOJHUTH CAMOCTOSITEIHHBINA TOUCK XUMUYECKOH WH(POPMAIIUU C UCIIOJIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYIISIPHBIX U3JaHHI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); UCMOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsl 00pabOTKH U Nepeaud XUMHYEeCKON
nH(pOpMaLIUU U ee MPeICTaBICHH B pa3IUUHbIX (popmax.

Hcnonp30BaTh NpuoOpETEHHBIC 3HAHUS M YMEHHUS B IPAKTUIECKOM NEATETBHOCTH U
[MOBCEHEBHOW KU3HHU JJISL:

O00BSICHEHUS] XUMUYECKUX SBJICHUH, IPOUCXOISAIINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

- OIPEeIEICHNUs BOZMOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B pa3IMUHbBIX
YCIIOBHSIX M OIICHKH UX MOCJEICTBHIA;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKalOIIEeH cpeie;

OLICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHUS OKPYKAIOIIEeH cpe/ibl Ha OpraHU3M 4elloBeKa U
JpyTye KUBbIe OPTraHU3MBI;

0e30macHOro 0OpalieHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMH, JJa0OpaTOPHBIM

000pyI0BaHUEM;

MIPUTOTOBIICHUS PAaCTBOPOB 33JaHHON KOHIICHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHUYECKON OLIEHKH IOCTOBEPHOCTH XUMUYECKOM MH(OPMALIUHU, TIOCTYTAOIIEH U3 Pa3HbIX
MCTOYHHKOB.

[Iporpamma nipegycMarpuBaet popMUpOBaHUE Y yHAIIUXCSA OOIICYYEOHBIX YMEHUH U
HABBIKOB, YHUBEPCAIBHBIX CIOCOOOB JESITENILHOCTH U KIFOYEBBIX KOMIIETEHIIUN:

YMEHHE CAMOCTOSTEIIbHO 1 MOTUBUPOBAHHO OPTaHU30BHIBATH CBOIO MO3HABATEIHHYIO
NesITeTbHOCTD;

MCTIOJIH30BAHUE 3JIEMEHTOB IPUYMHHO — CJICJACTBEHHOTO M CTPYKTYPHO - (DYHKIIHOHAILHOTO
aHanu3a;

OTIpe/IeNICHUE CYIIHOCTHBIX XapaKTEPUCTUK U3YIaeMOro OOBEKTa;

YMEHHE pa3BEPHYTO 0OOCHOBBIBATH CY)KICHHS, JaBATh OMPEICIICHHS, TPOBOIUTH
JI0Ka3aTeNIbCTBA;

OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJCHUS B OKPYKAIOIIEM MHUPE.



Coaepxxanue nporpammsl 10 kiaace
35 y/roa (1 4/Hen.)

OPI'AHUYECKASA XUMUSA

Teopusi XMuMH4YeCKOT0 CTPOEHUsI OPraHuYecKux coeanHennii. [Ipupona xumuveckux cpssei
Oprannueckue BemiecTBa. [losiBIeHMe UM pa3BUTHME OPraHUYECKOM XHUMHH Kak

HayKu. XUMUYECKOE CTPOCHUE KaK IOpAJOK COEAMHEHHS aTOMOB B MOJIEKYJE COIJIaCHO MX
BAJICHTHOCTU. OCHOBHBIE ITOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHUSI OPraHUYECKHX COEIMHEHUI
A.M. byrnepoBa. YriepoaHblii CKeJIeT OpraHMYeCKOM MOJeKylsbl. KpaTHOCTh XMMHUYECKOW CBSI3U.
3aBUCHMOCTb CBOWMCTB BEUIECTB OT XMMHYECKOT0 CTPOEHHUs MoJieKysl. 3omepusa u nzomepsl. [lonstue
0 (QysakumoHanpHOW rTpymme. IlpuHOMNIBI  K1accuHUKAMM  OPTaHUYECKUX  COCAMHCHUHU.
Cucrematnueckas MEXIyHAapoJIHAs HOMEHKJIAaTypa M TMPUHLUIBI 00pa3oBaHUS  Ha3BaHUI
OPraHUYeCKUX COCIUHECHUM.
MecTo 1 3HaUeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
Yraesonopoabl

[IpenenbHbie yrieBoAopo sl (ankanbl). Cmpoenue monexkynvl memana. I OMOIOTHYECKHUI Psijl
ankaHoB. [l'omonmorm MexayHapoqHass HOMEHKJIAaTypa OpraHMYeckux BellecTB. 3omepus
YIIIEPOIHOTO CKeleTa. 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX CBOMCTB. XUMUYECKHE CBOMCTBA (Ha
pUMeEpe METaHa M dTaHa): peaKUuH 3aMelieHHs (TaIOTeHUPOBAHKE), TETUAPUPOBAHMS KaK CIIOCOOBI
MOJIyYEHUs] BaXHEUIIUX COCJUHEHUU B OPraHWYecKoM cuHTe3e. ['opeHune MeraHa Kak OJMH U3
OCHOBHBIX HCTOYHHMKOB TEIUIa B MPOMBINUICHHOCTH W OBITY, U3omepuzayuu aixkanos. ILlenuvie
peaxyuu. Ce0600ubie paduxanvl. [ anoceHonpouzsoouvie ankanos. HaxoxaeHnue B mpupone u
[IPUMEHEHUE AJIKAaHOB.

Kparnbsie cBs3u. HenpenenbHble yrieBonopojsl. AskeHbl. Cmpoenue Mo/ex)ynvl
amunena. SP—I ubpuouzayus. 'omonorndeckuii psn ankenoB. Homenknarypa. M3omepust yriaepogHoro
CKeJIeTa U TIOJIOKEHUSI KpaTHOHM CBsA3M B MoJIeKyJie. XMMHUYECKUE CBOWCTBA (Ha MpPUMEpPE 3TUIICHA):
peakluy TPUCOCTUHEHUs (TAIOTCHUPOBAHUE, 2UOPUPOBaHUe, TUAPATAIHS, 2UOPO2ALOEHUPOBAHUE)
KaKk Ccroco0 mojiyueHUuss (QYHKIMOHAIbHBIX MPOU3BOJHBIX YIJIEBOJOPOAOB, TropeHus. llpasuno
Mapxkoenuxosa. BvicokomonexynapHvle coedunenus. Kauecmeennvie peakyuu Ha  080UHYIO
cea3v. [lomumepusanus 3TUIeHa KaKk OCHOBHOE HAIpaBJIEHHME €ro Hcrosib3oBaHus. [lommaTuiieH kak
KPYNTHOTOHHAKHBIA TPOJAYKT XMMUYECKOI0 TPON3BOACTBA. [IpuMenenue atusieHa.

Anxaauens! U kayuyku. [lonsTue 06 ankagueHax Kak yriieBOAOpoJax ¢ ABYMs JBOMHBIMU
cBsa3amu. Ilomumepuszanms nuBuHWiIa (OyTagueHa-1,3) kak crmoco® MOMy4EHUS CHHTETHYECKOTO
Kayuyka. Mzonpen (2-memunbymaouen-1,3). HaTypaabHpli M CHHTETHYECKHH  KaydyKH.
Bynkanuzanus kayuyka. Pesuna. Ilpumenenue kaydyka u pesuHsl. Conpsoicénnvle 080tHble CEA3U.
Ilonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeOuneHus (2ano2eHuposanus) u
nOIUMEPUIAYUU AIKAOUECHOS.

AnkuHbl. AuetwiieH (3TUH) U ero  romousioru. Cmpoenue  MoOJeK)Ibl
ayemunena. 'omonornueckuii pan ankuHoB. HomeHknarypa. M3omepusi yriepoiHOro ckenera u
MOJIOXKEHUS KpaTHOM CBsI3U B Mousekyie. Meowcknaccosas uzomepus. sp-1ubpuousayus. XumMudeckue
CBOWCTBa (Ha MIpHUMEpe aleTHIICHA): PEeaKkUUu NPUCOCTUHEHUs (TajJoreHupOBaHUE,cUOpuposanue,
TUpaTalusl, 2Uu0po2aio2eHuposanue) Kak Ccroco0 IMOJIy4eHUs TIOJMMEPOB M JAPYTUX TMOJE3HBIX
IIPOAYKTOB. ['OpeHne aneTmieHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KU
MeTaisioB. [Ipumenenue aneTuneHa.

Ilonsamue o yuxnoankauax.

ApeHbl (apomMaTHuecKue YriaeBoIOpoAbl). beH30m Kak NpeAcTaBUTENh apoOMaTHUECKHUX
yII1eBO10po10B. Cmpoenue Mmonekynvl 6enzona. XUMUYECKHE CBOWMCTBA: peaKIUH 3aMelIeHUs
(rasoreHMpoBaHME) KaK CIIOCOO MOJyUYEHUsI XUMUUECKUX CPEJICTB 3alllUThl paCTEHUMN, TPUCOEAMHEHUS
(rupupoBaHKe) KaK J0Ka3aTebCTBO HENpeNeNbHOro Xapakrepa OeH3ona. Peakius ropenus. Toayoa.
Hzomepus 3amecmumeneii. Ilpumenenne Oensomna. [lecmuyuovl. [ enemuueckas c613b apeHo8 ¢
Opyeumu yeneeo00pooamu.



Ipupoonsie ucmounuxu yenego0opooos. Ilpupoousiii ea3. Hegpmo. [lonymuvie negpmsnvie
easzvl. Kamennoui yeons. Ilepepabomrxa negpmu. Ilepeconxa megpmu. Pexmughuxayuonumas KoaoHHa.
benzun. Jluepoun. Kepocun. Kpexune neghmenpooykmos. Tepmuueckuti u Kamamumuyeckull KpeKuHeu.
Iuponus.

Kucnopoacoaepxamnye oprannyeckue coeJHHeHHUsI.

Kucnoponconepxkamniye opranuyeckue coeauHeHus. OJHOATOMHBbIE MpeAeNbHbIE CIUPTHI.
Knaccudukanusi, HOMEHKIATypa, H30MEpHs CHUPTOB. MeETaHON M ATaHON Kak NpPeACTaBUTEIH
Npe/ielbHbIX OJHOATOMHBIX CHHUPTOB. [lepsuunviii, 6MOpUUHbIL U MPEMUYHBIL AMOMbL Y2lepood.
Booopoonas ceazp. Xumudeckue cBOWCTBa (Ha MpUMEpPE METAHOJIAa U ATAHOJIA): B3aUMOJCHCTBUE C
HaTpHUEM Kak croco0 YCTaHOBJIECHUS HaJIUUYUs TUAPOKCOTPYIIIbI, PEaKIHsl C TalOreéHOBOIOPOIaMHU KaK
CIOCO0 TOJIy4eHUS] PAcCTBOPHUTENEH, JIEruiaparalus Kak crocod MomydeHus HTuieHa. Peakuwms
TOpeHHs:  COUPTBl  Kak  TomnuBo. Cnupmosoe  Opooicenue.  Depmenmol.  Booopoowsie
ceésa3u. Ilpumenenne mertaHosia ¥ dTaHosa. DU3MOIOrMYECKOE IEHCTBHE METAaHOJA M JTAaHOJIA Ha
OpraHu3M YesoBeKa. A1K020IU3M.

MHOroaToMHbIe CHUPTHI. DTHICHTIUKOIb W TIUICPUH KaK MPEACTABUTEIH IPEISTbHBIX
MHOT0aTOMHBIX crUpTOB. KauecTBeHHasi peakiysi Ha MHOTOATOMHbBIE CIIUPTHI U €€ MpUMEHEHUue s
pacrno3HaBaHMsl TIJIMLEPUHA B COCTaBE KOCMETHMYECKHX cpeAcTB. IIpakTuueckoe mnpumMeHeHHE
STUJICHTJIMKOJIS U TJIULIEPHHA.

®enon. Apomarnyeckue ciupThl. CTpoeHHE MOJIEKYIbI peHoNa. B3aumHoe enusanue amomos 8
Mmonekyne ¢henona. Xumuueckue ceolicmea: 63aumoolelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUS,
opomom. Kauecmeennas peaxyus Ha ¢heHoI.

[Ipumenenue deHomna.

KapOonunbsabie coenunenus. KapOonunpHast rpynma. AbAeTHaHAs TpyIna. AJbICTHIbL.
Keronsl. U3omepust u HOMeHKNaTypa. [lonyueHue u xumuyecKkue ceoucmead anvoe2uoos. Peaxyuu
OKUCTIeHUsL U NpucoedureHus aiboe2udos. Metanainb (HopManbIaeTyI) U dTaHAIb (aleTalbJIeTHa) KakK
MPEJICTABUTENN TPEAeNbHBIX ajbAeruaoB. KauecTBeHHbIE peakuMM HAa KapOOHWIBHYIO TpPYIILY
(peakuus «cepeOpsiHOrO 3epKajia», B3auMojeicTBue ¢ ruapokcuiom meau (I1)) u ux npumeHenue s
OOHapyKeHHsI TpEeNeTIbHBIX albJETUJ0B B MPOMBIIICHHBIX CTOYHBIX BOAAaX. [OKCHYHOCTh
anpaeruioB. [Ipumenenne hopManbaeruaa u aneTalbIeruaa.

KapOoHoBble kucnotsl. Kapboxcunvrnas epynna (kapbokcoepynna). H3zomepus u
HOMenKaamypa Kapooroswix kuciom. OJTHOOCHOBHBIE IPEEIbHBIE KAPOOHOBBIE KUCIOTHI. [lonyuenue
00HOOCHOBHBIX NPEOeNbHbIX KapOOHOB8bIX KUciom YKCYCHasi KUCIIOTa KaK MPeACTaBUTEb PEAEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHUYECKHME CBOMCTBA (Ha MpUMEpE YKCYCHOH KHCIIOTHI):
peaKiuu C MeTa/slaMH, OCHOBHBIMH OKCHUJAMH, OCHOBAHMSMH W COJSIMH KakK TOJTBEPKICHHE
CXOJCTBa C HEOPTaHWYECKUMU KHcIoTaMu. Peakuus sTepupukanuy Kak cnocod MOJydeHHs CIOKHBIX
s¢upoB. IlpumeHeHune yKcycHOM KHCIOTHL. MypaBpuHas Kuciota. Aneratsl. [IpencraBienne o
BBICIIINX KapOOHOBBIX KHCIIOTaX.

Crnosxuble 3¢upsl U kupbl. Homenkniamypa. IlonydeHrne, XUMAYECKUE CBOWCTBA CIIOKHBIX
a¢upoB. Peaxnus srepuduxanuu. CrnoxxkHble 3QUPHl Kak MPOIYKTHl B3aUMOJAEUCTBUS KapOOHOBBIX
KHCIOT co crnuptamu. llpuMeHeHue clOXHBIX dS(QUPOB B MNHINEBONM U  mapproMepHOU
MPOMBIIIIICHHOCTH. JKHUPBI Kak CJIOXHBIC 3(QUPHl TJIHMIEPUHA W BBICIIMX KapOOHOBBIX KHCIIOT.
PactutenbHble U )KUBOTHBIE JKUPBI, UX COCTaB. Pacro3HaBaHue pacTUTENHHBIX KUPOB Ha OCHOBAaHUU
UX HempeneiabHoro xapakrepa. [IpumeHeHue xupoB. ['Maponn3 UM OMBUIEHHE KUPOB Kak crocol
MIPOMBIIIIJICHHOTO TTOJIYYEHUs COJIEH BBICIINX KapOOHOBBIX KUCIIOT.

Mpbut4d Kak COJM BBICIIUX KapOOHOBBIX KHCJIOT. Moromme cBoicTBa Mbuta. Cunmemuueckue
Morowue cpedcmsaa.

VTrieBoanl. Knaccudukamms
yriaeBo1oB. MoHocaxapusl. Onucocaxapudsl. Jlucaxapunbl. HaxoxaeHne yriaeBoJoB B MPUPOJE.
I'mroko3a Kak aJIbAETUIOCTUPT. bpoxenne rroko3bl. dpykrosza. Caxaposa. [ uopoaus

caxapo3svl. KpaxMan 1 1emnono3a Kak OMoJ0rHdecKue moauMepbl. XUMHUYECKHE CBOMCTBA KpaxMana
W TEIUTI0N03bl (THAPOJIN3, KAaUueCTBEHHAs peakius ¢ MOJOM Ha KpaxMmal W €€ MPUMEHEHHE IS
oOHapyKeHHsI KpaxMana B MpPOAyKTax mutaHus). [IpuMeHeHue um OHONOTHUYECKas pPOIb YIIEBOJOB.
[TonsiTie 00 WCKYCCTBEHHBIX BOJIOKHAX Ha IMpPHUMEpPE aleTaTHOTO BOJOKHA. Ayemuiyennionosd
Knaccugpurayusa éonokon.



WnenTudukanyss OpraHUYECKUX COCNUHEHMU. [ eHemuueckas 8436 Medxcoy Kiaccamu
opeanuveckux coeourerutl. TUTIBI XAMUYECKUX PEAKIIUN B OPraHUYECKON XHUMUH.
A3oTcoepikalne OpraHuvdecKne coeJMHeHHusI.

AMuHOKHUCIOTHI ¥ O6enku. CocTaB M1 HOMEHKIATypa. Amunvl. Amunoecpynna. Anunun. Ilonyuenue u
Xumuyeckue ceoticmea AHUNUHA. AMUHOKHUCIIOTBI KaK amQoTepHbIe OpraHUYECKUE
COeIUHEHMUS. M30omepus u nomenxaamypa. bunonspueni uon. llentunHas cBsi3b. buonormueckoe
3HaYeHHE  O-aMUHOKHCIOT. OO0nacTh  NpUMEHEHHWs  aMHUHOKHUCIOT. Xumuueckue  coucmea
amunokucaom. Ilenmuowt. Ilonunenmuowi. I nuyun. benku xak npupoaHsie ouononumepsl. CocTaB u
cTpoeHue OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THAPOJH3, JNeHaryparus. OOHapykeHue OelIKoB
Ipy TOMOLIM KauyecTBEHHBIX (LBETHBIX) peakiuil. [IpeBpamienuss OeiKOB MUIIM B OpraHU3ME.
buonornveckue GpyHKIUU OEIKOB.

Azomcoodepocawue cemepoyukiuveckue coeounenus. upuoun. ITuppon. Hupumuoun. Ilypun.
Aszomucmoie ocnoganusl.
Hyxneunoswvie kucnomol. Hykneomuowi. KomniemenmapHvle azomucmolie 0CHOBAHUS.
Xumus u 300pogve uenosexka. PapmaKoI0cUdecKas Xumus.
Xumusn nonumepos
lonumepevr. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvle
noaumepovl. Cmepeope2ynapuvie noaumepwl. Ionusmunen. Ilonunponunen. IlorumempagpmopsmuneH.
Tepmopeaxmuenvie noaumepvl. Denonogopmanvoecuonvie cmonvl. llnacmmaccol. Denonnacmol.
Amunonnacmol. I[lenonnacmei. Ilpupoonwiii kayuyk. Pesuna. D6onum. Cunmemuueckue Kayuyku.
Cunmemuuyeckue gonokna. Kanpon. Jlascan.
JdeMoncTpanum.
e OO0Opa3ibl OpraHMYecKUX BEIIECTB U MaTepruaioB. MoJieu MOJIeKYyJT OpraHUYECKUX BEIIECTB
e OTHOIICHHE ATKAHOB K KUCIIOTaM, LIeJIo4aM, pacTBOPY MepMaHraHara Kainus 1 OpoMHOI BoJie.
e Mogenu MONEKyJI TOMOJOroB M u3oMepoB. [lomyueHne amermieHa KapOUIHBIM CIOCOOOM.
BsaumopeiicTBue areruieHa ¢ pacTBOpOM INepMaHraHara kanus u OpoMHO#l Bonoil. ['openue
anetusieHa. PasnokeHue kaydyka MpH HArpeBaHUM W UCIHBITAHUE MPOAYKTOB Pa3JIOKCHUSI.
3HaKOMCTBO ¢ oOpa3mamMu KaydykoB. beH3on kak pactBoputenb. [opeHue OeH3zoua.
OTtHommeHne O6eH301a K OpOMHOM BOJIC M pacTBOPY NepMaHraHara Kainus. OKHUCICHHE TOTyoa
e PactBopeHue B alleTOHE pa3IUYHbIX OpraHNYecKHux BerecTB. OOpas3Ibl MOIOIIUX M YUCTSIINUX
CPEICTB.
e OOpa3isl MmacTMace,
JlaGopaTopHble ONBITHI.
N3rorosnenue Moaenen MOJIEKYI YIIIeBOJAOPOAOB
O3zHakomMieHue ¢ o0pa3lamMu NpoaAyKTOB HeTenepepaboTKu
Oxwucnenne sraHona okcuaom meau (I1).
PactBopenue rimiepruna B BoJie U peakius ero ¢ ruapokcunom meau (I1).
XuMudeckue cBorcTBa (eHoa
Oxkwucnenne MeTaHaiisg (dTaHals) OKCHIOM cepedpa.
Oxucnenune meranans (3Tanans) rugpokcuaom meau (I1)
PacTBOpuMOCTB KHPOB, TOKA3aTEIbCTBO UX HEMPEIETHLHOTO XapaKTepa, OMBUICHUE KUPOB.
CpaBHEHME CBOMCTB MblJIa U CHHTETUYECKUX MOIOLIUX CPEJCTB
CBoliCTBa TIIIOKO3bI KaK aJIbJACTHA0CIUPTA.
B3aumopeiicTBrue caxapo3bl ¢ THAPOKCUIOM KaJlbIUs.
[TpuroToBneHrne KpaxmMaabHOIO KJI€HCTEpa W B3aUMOJICUCTBUE C HMOJIOM.
. T'unponus kpaxmana. O3HakoMIeHHE ¢ 00pa3liaMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.
. lIBeTHBIC peakuu Ha OENKU

LN U WNR

o =
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IIpakTHyeckne padoThI

1.« IlonydeHne aTUIIEHA U U3YyUEHHE €TI0 CBOMCTBY.

2. «[TomyueHne yKCYCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.

3. «PermieHune sKcriepuMEHTABHBIX 33/1a4 Ha paclio3HaBaHHE OPraHUYECKHUX BEIIECTBY.
4. «Pacrio3HaBaHME IIACTMACC U BOJIOKOH).



TeMaTHuyeckoe IIAHMPOBAHUE

Howmep Tema Koun | Ilmanupyemass | CKOppEeKTUPOB
-BO nara aHHast
qac (bakTrueckas)
OB nara

Temal. TeopeTuueckue OCHOBbI OPraHUYecKon | 3
XHMHUH
1 [IpenMer opraHuyecKoil XUMHUU. 1 ]1.09
2. DJIeKTPOHHAS IPUPOJIa XUMUYCCKUX CBSI3eH B 1 |8.09
OpPTaHUYECKUX COCITMHEHUAX
3. Knaccubukariys opraHHuecKix coeInHeHnI 1 |15.09
Pemienue 3a1a4 Ha BBIBOJI XMMUYECKHUX (OPMYIT
Tema 2. Paznen 2. YIVIEBOAOPODI (12 1)
IIpenenbHble yriieBoAOPOAbI (AJTKAHBI) 3
4. Ctpoenue ankaHoB. ['oMoJOrudeckuit ps. 1
Homenkiarypa u nsomepus 22.09
5. CBoiicTBa, monydeHue U npuMeHenue ankanos. | 1 | 29.09
IMuknoankaHsl.
6. [TpaBuna Th 1
KadecTBeHHOE OmpeeneHue yrieposa,
BOJIOPOJIa U XJIOpPA B OPTaHUYECKUX 6.10
COCIIMHEHUSIX.
Tema 3. HenpeneabHblie yriieBoaopoabl 4

7. Anxensl. CTpoeHHE, TOMOJIOTUYECKUH psL, 13.10
M30Mepusi, HOMEeHKIaTypa. CBOWCTBa alIKEHOB U
WX MIPUMEHEHHE

8. [IpaBuna Th. [TomydeHune >THIeHA U U3YICHHUE €TO 1 |20.10
CBOMCTB

9. [ToHsiTHE O IMEHOBBIX YIJIEBOIOPOIAX. 1 |27.10
[IpuponHbii kKayuyK.

10. Anxunbl. CTpoeHre, TOMOJIOTHYECKH psf, 1
M30MepHsi, HOMEHKJIaTypa, CBOICTBA U 10.11
MIPUMEHEHHE alleTUIICHA.

Tema 4. | ApomaTuyeckue yriieBoaopoabl (apeHbl) 2
11. Apenbl. ben3oun u ero romosnoru 1 1711
12. I'enernyeckas CBSI3b apOMAaTUYECKUX 1 12411

YTJIEBOIOPOAOB C APYTUMHU KIIaCCaMH




YTJIEBOIOPOIOB

Tema S. | [IpupoaHbie HCTOYHUKHU YIJI€BOTOPOI0B
13. [IpupoaHbIit 1 ONMyTHBIE HEPTAHBIC Ta3bl, KX 1.12
COCTaB U IPUMEHEHHE
14. Hedtp 1 HEGTEMpOIyKTHI. CIIOCOOBI
nepepaboTku HEPTH 8.12
15. Kontponbnas padota Ne 1 mo teme 15.12
«YTIIeBOIOPOIBI»
Temab Pasznea 3. Kucaoponoconepxammue
oprannveckue coennueHus (12 yacon)
Couptsl 4 peHoTbI
16. OnHoaTOMHBIE TIPEIETbHBIC CITUPTHI.
CtpoeHue, cBOICTBa, IOTyYEHUE, IPUMEHEHHE 22.12
17. MHoOroaTroMHbl€ CIUPTHI. DTUIIEHTJIUKOIIb,
rnuuepuH. CBolicTBa, MpUMEHEHUE
18. Crtpoenue, cBOICTBa U IpUMEeHEHHUE (eHoIa
19. I'eHeTnyeckas CBSI3b CIUPTOB U (heHOJIA C
yriaesoaopoaamu Pemenue 3a1a4 mo
XUMHYECKUM YPaBHEHUSM TIPH YCIOBUH, UTO
OJIHO M3 BEILIECTB B3ATO B M30BITKE
Tema 7. | Anbaeruabl, KeTOHbI, KAPOOHOBbIE KNCJIOTHI
20 KapOonumnbHble COeAMHEHUS — allbJIECTH]IbI U
KemoHbl.
CBoiicTBa ¥ PUMEHEHHE ATThACTHIIOB.
21. KapOoHOBBIE KUCITOTHI.
[Tosrydenue, cBOWCTBA U KUCIIOT
22, [IpaBuna Th. «CBoiicTBa KapOOHOBBIX KHUCIIOT»
23. I'enernueckas cBsi3b KAPOOHOBBIX KUCIIOT C
JIPYTUMHU KJIACCAMH OPTaHUYEeCKUX
coeMHEHM. Pemenne 3a1a4 Ha onpeiesieHue
MacCOBOM JIOJH BBIXOJA MPOJIYKTA OT
TEOPETUYECKH BO3ZMOKHOTO
Tema | Kupsbl. YrieBoabl
8.
24, Crnoxuble 3¢upbl. Kupsr
25. Vraesonsl. 'mroko3a.




Onurocaxapuasl. Caxaposa

26. Kpaxmai u niemironosa

27. IIpaBuna Th. «Pemenue 3xcriepuMeHTalIbHbIX
3a/1a4 Ha NOJIyY€HHE U pPacliO3HAaBaHUE
OpPraHUYECKUX BELIECTB)

Tema 9. | Pa3znen 4. A3oTocoaep:xaiiue opraHnvecKkue
coenquHenus (4 yaca)
AMHUHBI 1 AMHMHOKHCJIOTHI

28. Amunsbl. CTpoeHue 1 cBoiicTBa. AHWINH —
IIPEICTaBUTENb APOMATUYECKUX aMHUHOB

29. AmuHoxkucnotsl. U3omepus, HOMEHKIIaTypa.
CBoiicTBa ¥ IPUMEHEHHE

Tema | beaku

10.

30. benku — npupoanslie nonumepsl. CocTas,
CTPYKTYpa, CBOMCTBa OEIIKOB

31. XUMHS ¥ 37J0pOBbE YEJIOBEKA.

Tema Pa3zgea 5. BoicokomoJieKky/JIsSIpHbIE

11. coequHenusn (4uaca)
CunTeTnyeckme MoJuMepbl

32. [TonsiTHEe O BEICOKOMOJIEKYJIIPHBIX COEINHEHUSX.
IInacTMacchl B BOJIOKHA.

33. Nrorosas koHTposbHas Ne 2 paborta o remam
«Kucnopoaconepxaiire opraHuyeckue
COEMHEHUSY, «A30TCOIEpKAIUE
OpraHUYECKHE
COEIMHEHUS»

34. O060011eHNe 3HaHUH 10 KypCy OpraHMYecKoi
XHUMHH.

35. Oprannyeckas XUMHs, 4EIOBEK U IIPUPOJIA
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PABOYASI IPOI'PAMMA
Yu4yeOHOro Kypca

0 XHMHH
(Ha3BaHMe Kypca)
106 KJj1ace

CocraBureab:  BypkoBa 3os MuxaiijioBHa
¢a.uumm, ums, onyecmeo

YyuTesb XHMHH BbICIIEH KaTeropuu
IIpeomem, KeanuuKkayuonnas Kamezopus

2020r.



Paboyasi nporpaMmma y4e0HOro npeamMera
[losicHuTenpHas 3anuckKa

Hacrosmas pabouast mporpamma no xumun Juist yuamuxcst 10 b kinacca cocraBieHa Ha OCHOBe
®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbLHOTO CTaHAapTa CPEAHEro 001Iero o0pa3oBaHus
(mpuka3 MunuctepcTBa 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897, ¢
M3MEHEHHSIMHU, BHECEHHBIMH NpHKa3oM MuHHCTEpCcTBa 00pa3zoBanus U Hayku Poccuiickoit deneparym ot
31.12.2015 Nel577;),
[IpumepHoit ocHOBHOM oOpazoBarenbHOl porpammbl MBOY I'mmuaszus Nel7/ [coct. H.H.I'apa |. — M.:
IIpoceemienue, 2016 rox., [Iporpammsl o xumuu uist 10-11 kiaccos (aBrops! I'.E. Pyasutuc,
®.I'.®enbaman M.: «IIpocsemenue », 2016), paccunranHoit Ha 35 yacoB B roj (1 4ac B Helelo)
Yueonuk Astopsl: ['.E. Pymsuruc, @.I'.®enpaman « Xumus. 1 Oxnacey, yueOHUK 115
obmreobpaszoBarenbHbix opranuzanuii M.:«lIpocsemenne « 2018 r. PekomennoBano MuHucTepcTBOM
oOpa3zoBanwus 1 Hayku Poccuiickoii deneparmum.

IInanupyemMble pe3yJbTaThl H3yYeHUs] Y4eOHOT0 Kypca
JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPpeAMeTHbIe pPe3yJIbTaThl 0CBOCHHUSI Y1eOHOr0 npeaMeTa» XuMus

10 knace «
JIn4HOCTHBIE pe3yJbTaThl Y 00y4yawmuxcst 0yayT cOpMUPOBAHBI YMEHUS:

. OCO3HAaBaTh €JUHCTBO U LIEJIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOKHOCTH €T0 II03HaBAEMOCTH U
O0O0BSICHIMOCTH Ha OCHOBE JJOCTH)KCHUH HAyKH;

. CTPOUTBH COOCTBEHHOE 1EJI0CTHOE MHUPOBO33PEHUE HA OCHOBE U3YUEHHBIX (DAKTOB;

. 0CO3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHUCJIE U B paMKax,
CaMOCTOSITETbHOM JACATCIIBHOCTHU BHE IIKOJIBI,

o OLICHHMBATh MTOBE/ICHNE C TOUKHU 3PEHMSI XUMHUYECKON 0€30MacHOCTH (TEKCThI U 3aJJaHus) U
’KM3HEHHbIE CUTYallUU C TOUYKH 3peHHsI Oe30M1acHOro 00pasa )KM3HU U COXPAHEHUS 370POBbS;

. OLICHUBATb DKOJIOTMYECKUM PUCK B3aUMOOTHOILIEHUN YEIOBEKA U IIPUPOBI.

o (1)0pMI/IpOBaTI> 9KOJIOT'MYCCKOC MBIIIJICHUEC: YMCHHUE OLICHUBATHL CBOIO ACATCIIBHOCTD U MMOCTYIIKH
JPYTUX JIIOJIEN C TOUKHU 3pEHUSI COXPAHEHHs OKPY KaIOIEel cpeibl - rapaHTa KHU3HU U 0Jaronoaydus Jiroaen
Ha 3emiie;

. 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PETUTHO3HBIX,
ATCUCTUYCCKUX, KYJIbTYPHBIX TpaJII/IHPIfI, KOTOPLBIC ONIPCACIAIOT PA3HBIC 00BSICHEHHUS MMPOUCXOAAIICTO B
MHpE;

. YUHUTHCS IPU3HABATH IPOTUBOPEYNBOCTD U HE3ABEPILICHHOCTh CBOUX B3IJIAZ0B HA MUD,
BO3MOKHOCTb UX U3MEHEHU,

. YUUTBCA UCIIOJB30BaTh CBOW B3IJIAAbI HA MUP IJIA 00BSICHEHU S PAa3IIMYHBIX CI/ITY&HI/IIZ, PEIICHUA
BO3HHUKAOIINX np06neM N U3BJICYCHHUSA ) KU3HCHHBIX YPOKOB,

. 0CO3HaBaTh CBOM MHTEPECHI, HAXOAUTh M N3yYaTh B yUeOHMKAX 10 pa3HbIM IpeMeTaM Marepuan (13
MaKCHUMyMa), UMEIOIMI OTHOIIEHHE K CBOUM MHTEpEecam;

. HCIOJIb30BaTh CBOM MHTEPECHI /IJIs1 BRIOOpAa MHAMBHUAYAIbHON 00pa30BaTeIbHOM TPACKTOPHH,
MOTEHIIMAJIbHOU Oyayleil mpodeccuu U COOTBETCTBYIOIIETO MPO(UILHOTO 00pa30BaHus;

. IPUOOPETATh OMBIT YYACTHUS B JIeNIaX, MPUHOCAIINX MOJIb3Y JIIOJISM;

. YUUTBCS CAMOCTOSTENBHO BHIOUPATh CTHIIb MIOBEACHUS, IPUBBIYKH, 0OOecrieuynBatomye 6e30macHbIi
o0pa3 )KM3HHU U COXPaHEHHE 3/I0POBbS — CBOETO, a TAKXKE OJIM3KUX JIIOJEH U OKPYKAIOIIHX;

. YUUTBCA CaAMOCTOATCIBHO MMPOTUBOCTOATh CUTYAllUAM, IPOBOUPYIOIIIHWM Ha IMMOCTYIIKHW, KOTOPBIC

YIrpoKaroT 0C30ITaCHOCTH U 300POBBIO;



BBIOMPATh MOCTYIIKH, HAllEIIEHHBIC HA COXPaHEHHE U OepeHOe OTHOLICHUE K MPUPO/IE, OCOOCHHO
KHUBOH, U30erasi IpOTHBOMOJIOKHBIX MOCTYIKOB, IOCTEIIEHHO y4ach U OCBAaUBasi CTPATETUIO PALIMOHAIHLHOTO
MPUPOAONOIB30BAHUS;

YUUThCA YOEXKAATh JPYTUX JIt0/Iel B HEOOXOJUMOCTH OBJIQJCHHSI CTPATETUeil palluOHaIBLHOTO
IIPUPOIOIOJIB30BaHUS;

MCIIOJIH30BATh KOJOTMUYECKOE MBIIIICHHUE JJISl BBIOOpa CTPAaTEernu COOCTBEHHOTO IOBEICHUS B
KauecTBE OJHON U3 LIEHHOCTHBIX YCTaHOBOK.

MeTtanpeaMeTHble pe3yJabTaThl YUEHUK HAYYUTCS
PerynsarusHeie YV /I:

CaMOCTOSITENTbHO OOHAPYKUBATh U (HOPMYIHPOBATH yUeOHYIO MPOOIIEMY, ONPENEIIATh 1IeNb Y4eOHOM
NesITeNIbHOCTH, BEIOUPATh TEMY MPOEKTA,

BBIIBUTATh BEPCUU PEILICHUs TPOOJIEMbI, 0CO3HABATh KOHEUHBIN pPe3ysbTaT, BEIOUpATh U3
IIPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEIN;

COCTaBJIATh (MHAUBUYaJIbHO WIH B IPYIIIE) IUIaH PEICHUs IPOOJIEMbI (BBIIIOJHEHUS IPOEKTA);

paboTas 1o 1iany, CBepsATh CBOU JEHCTBUS C LIETbIO U, P HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKU
CaMOCTOSITEIILHO;

B JIMAJIOTE C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BEIPAOOTaHHBIE KPUTEPUH OLICHKH;

noAOUpaTh K KaxJA0u mpodseme (3a7a4e) aieKBaTHYIO €l TEOPETUUYECKYIO MOJIEIb;

paboTas Mo mpeIoKEHHOMY U CAMOCTOSITEIbHO COCTABJICHHOMY ILJIaHY, UCIIOJIL30BaTh HapAy C
OCHOBHBIMHU U JIOTIOJIHUTENBHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPA, CII0KHbBIE TPUOOPHI, KOMIIBIOTED);

IJIAaHUPOBATh CBOIO MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

CcBOOO/IHO TOJIb30BAThCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXO/sl U3 LIETHU U
UMEIOILIUXCS KPUTEPUEB, Pa3inyasi pe3yibTaT U COCOObI 1eHCTBUI;

YMETb OIICHUTh CTENEHb YCIEIIHOCTH CBOSH MHANBHUIYaIbHOM 00pa30BaTeNbHON AEITEIbHOCTH;

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM U Y€PTaM XapakTepa («KaKoB s1»), ONPEILIIATh
HAIPaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM S XOUY CTATh), «4TO MHE JUIsl 3TOTO HAJ0 CAEJIAThy).

ITo3naBarenbHbie YV /I

aHaJIM3UPOBaTh, CPABHUBATh, KJIACCU(UIIMPOBATh U 00001aTh (PAKThI U SBJIECHUS, BISBISTD
MIPUYHMHBI U CIIEJCTBHS MPOCTHIX SBICHUN;

OCYILIECTBIISATh CPABHEHHUE, CEPUALNIO U KIacCU(UKAIINIO, CAMOCTOATEIBHO BbIOWpasi OCHOBAHUS U
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OIeparuii;

CTPOUTH KJIACCU(PHUKAIMIO HA OCHOBE AUXOTOMUYECKOTI'0 JIeJIeHUs (Ha OCHOBE OTPHIIAHUA);

CTPOMTH JIOTHYECKOE PAaCCyKJIEHNE, BKIIOYAIOIIEe YCTAHOBICHHE IPUUUHHO-CIIEACTBEHHBIX CBSI3€H;

CO3/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIJIEJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA;

COCTABJISATh TE€3UCHI, PA3JIMYHbIE BUBI TNIAHOB (MIPOCTHIX, CIIOXKHBIX U T.I1.);

peoOpa3oBbIBATh MHGOPMAIIUIO U3 OJTHOTO BUA B APYroil (Tabuuily B TEKCT U TIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAIINH;

aHaAJIM3UPOBATh, CPABHUBATH, KJIacCU(ULIMPOBATH U 0000LIaTh MOHATHS: 1aBaTh ONpeeICHUE
MOHATHUSIM Ha OCHOBE M3YYE€HHOI'0 Ha Pa3IMYHbIX IpeMeTax yueOHOro MaTepuana, OCyliecTBIATh
JIOTHUYECKYIO OTEepaIMI0 YCTAaHOBIEHHS POJI0O-BUAOBBIX OTHOIIEHUH, 000011aTh TOHATHS — OCYIIECTBIATh
JIOTUYECKYIO OTIEPAITHIO MePexo/ia OT MOHATHS C MEHBIIIMM 00BEMOM K TTOHSITHIO C OOJIBITUM 00bEMOM;

CTPOUTH JIOTHYECKOE pacCyKJI€HUE, BKIIOYAIOIIee YCTaHOBICHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3€H;

CO3J1aBaTh MOJIEJIN C BBIJCNICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, TPeoOpa3oBbIBATH
MOJIEJIN C LIEJbIO BBISBICHUS OOIIMX 3aKOHOB, ONPEEIIAIONINX JAHHYIO IPEIMETHYIO 00J1acTh;

MPEACTABIATH HHGOPMAITUIO B BUI€ KOHCIIEKTOB, TAOIUIl, CXeM, TPaQHUKOB;

peoOpa3oBbIBaTh HHPOPMAIMIO U3 OJHOTO BUA B IPYroi M BBIOUPATh yIOOHYIO AJis cedst popmy
(buKcayy u npeacTaBieHus HHGpopMaIum;

MOHKUMAs TO3UIHUIO IPYTOT0, Pa3inyaTh B €r0 peuu: MHEHUE (TOUYKY 3pEHHsI), 10Ka3aTeIbCTBO
(aprymMeHThI), GaKThl U T.1.;

caMOMY CO03/1aBaTh UCTOYHUKU MH(GOPMAIIMU Pa3HOTO TUIA U JUIS Pa3HbIX ayTUTOPUH, COOIII0IaTh
MH(POPMALMOHHYIO TUTHEHY U NpaBuiia MH(POpMaIMOHHON 6€3011aCHOCTH;




YMETbh HCIO0JIb30BATh KOMIIBIOTEPHBIE 1 KOMMYHHKALIMOHHBIE TEXHOJIOIMU KAK MHCTPYMEHT IS
JOCTIDKCHHS CBOUX IICIICH;

KommynukatuBHbie YV /I:

CaMOCTOSITENIbHO OPTaHU30BBIBATh YU€OHOE B3aUMOJICHCTBHE B IpyIIe (ONpenessaTh 00Iue e,
pacrpenenarTh poJid, 10roBapuBaThcs APYyT C APYrOM U T.1.);

OTCTauBasl CBOIO TOUKY 3PEHUs, IPUBOJUTH apTyMEHTHI, TOATBEPKAAs UX (haKTamu;

B JIMCKYCCHU YMETh BBIIBUHYTh KOHTPAPTyMEHTHI, epe(pazupoBaTh CBOIO MBICIIb (BJIaJICHNE
MEXaHU3MOM SKBHBAJIEHTHBIX 3aM€EH);

YUUTBCSI KPUTHYHO OTHOCUTBCS! K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPHU3HABATh OIIMOOYHOCTD
CBOEIr0 MHEHU (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r'0;

MIOHUMasI IO3ULIMIO JPYTOro, pa3indarh B €0 PeUn: MHEHHUE (TOUKY 3pEHMSI), JOKA3aTEIbCTBO
(aprymeHTsl), pakThl 1 T.J1.;

YMETb B3IVIAHYTh HAa CUTYalUIO C HHOW MTO3ULIMHU U JOTOBAPUBATHCA C JIFOABMH MHBIX IIO3ULMM.
IIpeameTHble pe3ynbTaThl. 1pebosanus K ypOBHIO NOJATOTOBKH yyaluxcs (BbITYCKHUKOB) HaIlPAaBJICHbBI HA
pealin3anuio 1eATeIbHOCTHOTO, IPAKTUKO-OPUEHTHPOBAHHOTO U JINYHOCTHO-OPUEHTUPOBAHHOTO MOAX0/10B;
OCBOEHUE YYalllUMHUCS UHTEIIEKTYaIbHOW U IPAKTUUECKOH 1EATEIbHOCTH; OBJIAJICHUE 3HAHUAMHU U
YMEHUSMH, BOCTpEOOBaHHBIMU B IOBCEAHEBHOM KU3HU, NO3BOJISIOIIMMHU OPUEHTHPOBATHCS B OKPYKAIOILEM
MUpPE, 3HAUUMBIMU JIJIsI COXPAHEHUS OKPYXKAOLIEH cpeibl U COOCTBEHHOT'O 3/10POBbSI.

YyeHuk HayuuTcs

3HATH/TIOHUMATH

BAKHEHIINE XMMUUYECKNE IOHATHA: BEIIECTBO, XMMUUECKUN JJIEMEHT, aTOM, MOJIEKYJIa, XUMUYECKast
CBSI3b, BAJICHTHOCTb, CTEIIEHb OKUCIIEHUS, YTIIEPOIHBIN CKelleT, QyHKIMOHAIbHAs IPYIINa, U30MEpHUs,
TOMOJIOTHSI, AITIOTPONHs, N30TOoNbl, DO, MOJISIpHBIE Macca M 00beM, BEIeCTBAa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, (HE)IIEKTPOJIUTHI,

OCHOBHBIE 3aKOHBI XUMUU U XuMudeckue teopun: 3CM, 3ak0H OCTOSIHCTBA cocTasa, 113, Teopus
XUMHUYECKOH CBSI3U, CTPOCHMSI OPraHUYECKHUX BELIECTB;

BayKHEHIIINE BellecTBa U MaTepUabl: CEpHas, COJIIHasA, a30THAsI U YKCYCHas KMCIIOThI, METaH,
STHWJIEH, alleTUJIeH, O€H30J1, 3TaHOJI, JKHUPbI, MbLIIa, IJIF0K03a, caXxapo3a, KpaxMall, KIeTyaTka, OelKH,
HCKYCCTBEHHBIE M1 CHHTETUYECKHE BOJIOKHA, KAY4yKH, IUIACTMACCHI; METAJIbI U UX CILIABBI, IIEJI0UH,
aMMMaK, MUHEpaJIbHbIE YJI00peHUs.

yMeThb:

Ha3bIBaTh M3yUEHHBIE BELIECTBA 110 «TPUBUAIIBHON» WM MEXKIYHAPOJHOW HOMEHKIIATYPE;

OIIPEAEIATE: BAJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX IEMEHTOB B BEIIECTBAX, TUII
XMMHYECKOH CBSI3U B COCIMHEHUSX, 3aps]] MOHA, XapaKTep Cpeabl B BOJHOM PacTBOPE HEOPraHMYECKOrO
BELIECTBA, OKUCIUTEIh/BOCCTAHOBUTEIND, IPUHAJIEKHOCTD BELIECTB K ONpPEAEIEHHOMY Kiaccy;

XapaKTepU30BaTh: 3JIEMEHTHI MAJIbIX NIEPUOJIOB 10 U3 NojoxeHuto B [1C, o0uire xumuieckue
CBOMCTBA METAJNIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX M OPraHUYECKHUX BEUIECTB, CTPOECHUE
1 XMMHUYECKNE CBOMCTBA N3YYEHHBIX OPraHNYECKUX BELIECTB;

OOBSACHATH 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS, MPUPOJY XUMHUECKOH CBSI3H,
3aBHCHUMOCTh CKOPOCTH XMMHUECKOHN peaKIMU U TOJ0KEHUS XUMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX
(bakxTopoB;

BBITIOJHATh XUMUYECKUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHMIIINX OPraHUYECKUX U
HEOpPraHMYECKUX BEIECTB;

MIPOBOAUTH CAMOCTOSITENIbHBIN MOUCK XUMUUECKONH HH(POPMAIUH C UCIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX M3AaHUH, KOMIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa);
HCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTHH U1l 00pabOTKHU U Mepejauu XUMHUUECKOW nHpopMaluy 1 ee
MIpe/ICTaBJICHHsS B pa3IUYHbIX (popmax.

Hcnonp3oBarh mpuoOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTHUECKOH EATEIbHOCTH U MOBCEAHEBHON
KU3HU JJIS:

00BSICHEHUS! XUMHUECKUX SIBJICHUHN, IPOUCXOAALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;




- OIIPEJEIEHNS BO3MOXKHOCTH MPOTEKAaHUSI XUMUYECKUX IPEBPALEHUN B pa3IMYHbIX YCIOBUIX U
OILICHKH MX TTOCJICACTBUIA;

9KOJIOTMYECKH IPaMOTHOI'O IIOBEJIEHUS B OKPYKAIOLIEH Ccpenie;

OLICHKH BJIMSHUS XMMHYECKOTO 3arpA3HEHMSI OKPYKAIOIIEH cpeibl Ha OPraHU3M YEJIOBEKA U ApYyrue
KUBBIE OpraHU3MBl;

0e30macHOT0 0OpaIIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1a00paTOPHBIM
00opyI0BaHHEM;

IIPUTOTOBJIEHHSI PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY M HA IPOU3BOCTBE;

KPUTHYECKON OLIEHKHU JIOCTOBEPHOCTH XUMHUECKOW WH(POPMALINH, TOCTYIAIONIEH U3 pa3HbIX
HNCTOYHUKOB.

IIporpamma npegycmarpuBaeT (OpMUpPOBaHUE y ydalluxcs oOLiey4eOHbIX YMEHUH U HaBBIKOB,
YHHUBEPCAJIBHBIX CIIOCOOOB JI€ATENBHOCTH U KIIFOYEBbIX KOMIIETEHIIMMI:

YMEHHE CaMOCTOSTEIIBHO U MOTUBUPOBAHHO OPTaHNU30BbIBATh CBOIO II03HABATENbHYIO JEATEIIBHOCTD;

MCIOJIb30BAHUE 3JIEMEHTOB IPUYMHHO — CJIEACTBEHHOTO M CTPYKTYPHO - (DYHKIIHOHAILHOTO
aHaln3a;

OIIpeJIeJIEHUE CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMoro 0ObeKTa;

yMEHHE pa3BEPHYTO OOOCHOBBIBATH CY)K/IEHUS, 1aBATh ONPEEIICHUs, IPOBOAUTD JJOKA3aTEIIbCTBA;

OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJIEHUS B OKPYKAIOILIEM MUDE.



Conep:xkanue nporpammsl 10 kiace
35 4/rox (1 4/nen.)

OPI'AHUMYECKASA XUMUA

Teopusi XMMHYECKOT0 CTPOEHHSI OPraHuvYecKux coequHenunid. [Ipupona xummnyeckunx cpsizei

Oprannueckue BemiecTa. [losBieHne n pa3BUTHE OPraHUYECKONW XUMHUHM KaK HayKH. XHUMHUYECKOE
CTpOCHHE KaK MOPSI0K COEIUHEHUS aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOpPUU XHMHUYECKOTO CTPOEHUsl OpraHuyeckux coeauHeHuil A.M. bytiepoBa. YriepoaHblil ckener
OpraHuyeckoil Mosekynbl. KpaTHOCTh XMMHUECKOM CBSA3H. 3aBUCHMOCTb CBOWCTB BEILIECTB OT XMMHUUYECKOTO
crpoeHusi Mojekyn. W3omepuss u wu3omepbl. [lonstue o ¢QyHkHOHANBHONW Tpymme. I[IpuHIMITEL
KJIaccupUKalUd OpraHUYecKux coenuHeHuil. Cucremaruyeckas MeXAyHapoAHAas HOMEHKIaTypa H
MPUHIUITB 00pa30BaHMs HAa3BAaHUI OPraHUYECKUX COCTMHEHHM.

MecTo 1 3HaYeHHE OpPraHN4YeCKO XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesonopoabl

[IpenenpHblie yrieBogoponsl (ankaHsl). Cmpoenue molexkyivl memana. 'oMomorudeckuil psj
ankaHoB. ['omonoru MexayHapoaHass HOMEHKJIATypa OpraHMYeCKHX BellecTB. M3omepust yriiepoHOro
ckesnera. 3aKOHOMEPHOCTH M3MEHEHUs (U3NUYECKUX CBOWCTB. XMMHUYECKHE CBOWCTBA (Ha MpUMepe MeTaHa U
JTaHa): peaklUy 3aMelleHus (raJIorTeHUPOBAHUE), AETUIPUPOBAHUS KAaK CIOCOOBI MOJIYYEHUs BaKHEUIIUX
COCMHEHNI B OpraHu4YeckoM cuHTe3e. ['opeHre MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B
NPOMBIIUICHHOCTH U OBITY, uzomepuszayuu  aikanos. ILlennvie peaxyuu. C80000HbIe paAOUKAb.
T'anocenonpoussoonvie arkaros. HaxoxxaeHue B Ipupoje U MPUMEHEHNE aIKaHOB.

Kpatnsie cBsa3u. HemnpenenbHbie yrieBogoponabl. AnkeHbl. Cmpoenue mMoaekynvl dmuieHd. Sp—
Tubpuousayus. 'omonoruueckut psan ankeHoB. Homenknarypa. M3omepusi yriepogHoro ckeinera u
MOJIOKEHUS KPAaTHOW CBSI3W B MOJIeKyJe. XUMHUYECKHE CBOWCTBA (Ha NIpUMEPE STUIICHA): pEaKIUu
NpUCOETUHEHUsT (TaJIOTeHUPOBAHUE, 2uopuposanue, THIPATALM, cUOPOaAlo2eHUposanue) Kak CIocod
MoJIyueHus1 (PYHKUIMOHAIBHBIX IPOU3BOJIHBIX YIJIEBOJOPOJOB, TopeHus. [lpasuno Mapkosnukosa.
Buvicokomonexynapunvie coedunenus. Kauecmsennvie peakyuu Ha 080uny0o céa3b. [loaumepusanus dTUICHA
KaK OCHOBHO€ HAaNpaBlieHUE €ro HCIoib30BaHusA. [lomudaTHiIeH Kak KpPYNMHOTOHHAXKHBIA MIPOAYKT
XMMHYECKOr0 Ipon3BoAcTBa. [IpumeHenne sTuneHa.

Ankanuensl U kayuyku. [lonsTue 00 ankagueHax Kak yriieBoAOpPOJax ¢ ABYMs JBOMHBIMU CBS3SIMH.
[Tomumepu3anus nuBuHUIA (OyTaaueHa-1,3) kak crnocod MoIyd4eHUs] CHHTETHUECKOTO Kayuyka. M3onpen (2-
memunoymaouen-1,3). HaTypaiabHblii W CHHTETHYSCKHI Kaydyykd. BynkaHuzainus Kaydyka. Pe3uHa.
[Ipumenenue kaydyka u pesuHbl. Conpsoicénubie 06otiHble ceasu. llomyueHue u xumuyecKkue ceoucmed
ankaouenos. Peaxyuu npucoedunenus: (2ai02eHuposanus) u noIuMepu3ayu aikaoueHos.

ANKUHBI. ALETHIeH (3THH) U ero romoioru. Cmpoenue monekyavl ayemunena. | oMOIOrHuecKuit
psaa ankuHoB. Homenknartypa. M3omepust yriepogHoro ckejnera M IOJIOKEHHS KpaTHOW CBS3M B
Monekyne. Medcknaccogas uzomepus. sp-I1 ubpuouzayus. XuMU4eckue CBOMCTBa (Ha MpUMepe alleTHIICHA):
peakuuu MPUCOEAUHEHUs (TaJOreHUpPOBaHUE,cUOpUposanue, TUAPATALUS, 2UOPO2ANOceHUPOsanUe) Kak
CIOCO0 TMOJIyYyeHHs] MOJUMEpPOB M JIPYTMX IIOJIE3HBIX NPOAYKTOB. ['OpeHue amneTuiieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsl CBApPKHU M pe3KH MeTauioB. [IpuMeHeHue anerusieHa.
Ilonsamue o yuxnoankauax.

Apensl (apomaTHyecKkue YrieBoJopojnbl). bBeH301 Kak mpeacTaBUTENb APOMATUYECKUX
yIIIeBO0poA0B. Cmpoenue  monekyivl  OeH30.1d. XAMUUECKUE  CBOMCTBA:  pEaKIMU  3aMeIleHUs
(raoreHnpoBaHUe) Kak CHOCOO MONyYEHUS XUMHUYECKHX CpPEJCTB 3allUThl PACTEHUH, MPUCOEAUHEHUS
(rupupoBaHME) Kak JI0Ka3aTeIbCTBO HEMpEeAETIbHOro Xapakrtepa OeHzona. Peakuus ropenus. Toayon.
Hzomepus 3amecmumeneii. Ilpumenenne Oensona. [lecmuyuovl. [ enemuueckas c6sa3b apeHos ¢ Opyeumu
V211e8000p00aMu.

Ilpupoonvie ucmounuxu yeneeo0opooos. Ilpupoonviti eaz. Heghmo. Ilonymuvie nHegpmsnvie easvl.
Kamennwiti yeons. Ilepepabomka negpmu. Ilepeconxka neghpmu. Pexmugurayuonnas konouna. benzum.
Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u kamaniumuyeckuu kpekuneu. Iluponus.



Kucnopoacoaepxamye oprannyeckne coeINHEHUsI.

Kucnoponconepxaimue opranudyeckue coenvHeHus. OIHOATOMHBIE TPEIENbHBIE CIUPTHI.
Knaccudukanus, HOMEHKIATypa, U30MEpHsl CIUPTOB. METaHOMI U 3TaHOJ KaK MPEICTAaBUTEN TPEISIbHBIX
OJTHOATOMHBIX CHHUPTOB. [lepsuunbvlil, BMOPUUHbLIL U MPEMUYHbIL amomsl yerepood. Booopoownas
c643b. XUMUYECKHE CBOICTBA (Ha MPUMEpPEe METAHOJIA U ATAHOJIA): B3aUMOJICHCTBUE C HATPHEM KaK CIIOCO0
YCTAHOBJICHUS] HAJW4YUsi THUIPOKCOTPYIIBI, PEaKklus C TaJOreHOBOJOPOAAMH KaK CIIOCO0 IMONYy4YEeHUS
pacTtBopuTeneil, aeruapaTanys Kak CIoco0 TMOoNydyeHHsl STHiIeHa. Peakuusi TOpeHUs: CHUPTHI Kak
ToruuBO. Cnupmosoe oOpooicenue. Pepmenmsi. Booopoonvie cesazu. llpuMenenne MeraHojla U 3TaHOIIA.
DU3M0IOTNYECKOE JEICTBIE METAHOJIA M 3TAHOJIA HA OPraHU3M YEJIOBEKA. AIKO20IU3M.

MHoOroatroMHble CHUPTHL. DTUICHIJIMKOIb W TJIMLUEPUH KaK MPEeICTAaBUTENH MpeAeSbHbIX
MHOT0aTOMHBIX CHUpTOB. KauecTBeHHas peakuMs Ha MHOIOATOMHBIE CIHUPTHl U €€ MNPUMEHEHHE JUIs
pacrno3HaBaHUsl [TIMIIEpPUHA B COCTaBE KOCMETUYECKUX cpeAcTB. [IpakTuueckoe mpuMeHeHne STUIICHTTUKOJIS
U TJIMLEPUHA.

®enon. Apomarnyeckue cnupthl. CTpoeHne MoseKysbl (eHona. Bzaumuoe euusHue amomos 8
Monekyie ¢penona. Xumuueckue c80UCMBA: G3auMOOelCmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmeennas peaxyus na ¢emnoan.

[Ipumenenue denomna.

Kap6onumnbnubie coenunenus. KapbonunbHas rpymnmna. Anpaeruanas rpymnmna. Ajabaeruibl. KeToHsl.
W3omepust u HoMmeHkuarypa. [lonyuenue u xumuueckue ceoticmea anvoe2udos. Peaxyuu oxucienus u
npucoeounenus aivboecudos.Merananb (hopMalIbIeTH) M 3TaHAIb (AlETaabJCTHI) KaK IPEACTaBUTEIH
IpeleiabHbIX albaeruoB. KauecTBeHHblE peaklMM Ha KapOOHWIbHYIO Ipynmny (peakiusi «cepeOpsHoro
3epkanay, B3aumojeiictue ¢ ruapokcuaom Meau (1)) u ux mpumenenue st oOHAPYKEHHs TPEICIbHBIX
aJIbJIETUJIOB B IPOMBIIIJIEHHBIX CTOYHBIX BOJaX. TOKCUYHOCTH aliberuoB. [Ipumenenue gpopmanbaeruia u
areTanpAeruia.

KapOonoBeie kucnotel. Kapbookcunvnas epynna (kapboxcozpynna). M3zomepus u HomMeHKIamypa
Kkapbonogvlx Kuciom.OIHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTHL. [lonyyeHue O0OHOOCHOBHBIX
npeoenbHbIX KApOOHOBbIX Kuciom YKCYCHas KHUCIIOTa KakK IPEICTaBUTENb MPEISIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWCTBA (Ha MpUMEpEe YKCYCHOM KHUCIOTHI): PEaKIMU C METaJUIaMH,
OCHOBHBIMM OKCHJaMH, OCHOBAHMSMM U COJIIMHU KaK IOJATBEP)KICHHE CXOJCTBA C HEOPraHUYECKUMU
Kkucnotamu. Peaknus stepudukany Kak crocod MOodydeHus: CIoxHBIX 3¢upoB. [IpuMeHneHne ykcycHoOM
KHCIOThl. MypaBbHHas KucinoTa. Auerarsl. [IpeacTraBienue o BbICIINX KapOOHOBBIX KHCIOTAaX.

Crnosxubie 3¢upsl u xxupsl. Homenxnamypa. llonydenne, XuMU4ecKue CBOMCTBA CIOKHBIX d(PHUPOB.
Peakuust srepudukanuu. CroxHble 3(Upbl KaK MPOAYKTHl B3aWMOAECUCTBHUS KapOOHOBBIX KHCJIOT CO
cnuptamu. [IpuMeHeHue CloXHBIX 3(UPOB B MUIEBON U MapprOMEpHONW MPOMBINIICHHOCTH. JKHUPBI Kak
CJIO’KHBIE 3(PUPHI IIHIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIE KUPBI, UX COCTaB.
Pacno3HaBaHue pacTUTENBHBIX KUPOB HA OCHOBAHMM MX HEMPENEIbHOr0 Xapakrepa. [I[pumeHeHue Kupos.
'unponu3 iy oMbUIEHHE KMPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJYYEHUS! COJeH BBICIIMX KapOOHOBBIX
KHCJIOT.

Mp114 Kak coiM BBICHIMX KapOOHOBBIX KHUCIOT. Moromue cBoiicTBa Mblia. Cunmemuueckue mowoujue
cpedcmaa.

YrieBosl. Knaccudukanus
yrieBosoB. Monocaxapusl. Onucocaxapuoul. Jlucaxapuasl. Haxoxaenue yriesogoB B npupoze. ['mokosza
KaKk anmpaeruaocnupT. bpokenue rimroko3sl. dpykrosza. Caxaposa. [ udpoausz caxaposvi. Kpaxman wu
LEJITI0JI03a KaK OMOJIOTHYECKHEe MOJIMMEpbl. XUMHYECKHE CBOMCTBA Kpaxmajia M ILEJUT0JIO3bl (THAPOIIH3,
KauecTBEHHasl peakliys ¢ HOJIOM Ha Kpaxmall U ee MpUMEHEHHE i1 OOHapyXeHHs KpaxMmaia B MPOIyKTax
nutanus). [Ipumenenue u Ouonoruyeckass poyib yriieBofoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
MpUMepe alleTaTHOTO BOJIOKHA. Ayemunyennionosa Knaccugurxayus 6010koH.

WnenTudukanys opraHndeckux COeIMHEHUHN. [ enemuueckas c6a3b Mexcoy Kiaccamu OpeaHuyecKux
coeounenuti. TUTIBI XUMUYECKUX PEaKIUil B OPraHuYeCKOW XUMHUH.

A3oTcoaepkanie OpraHu4ecKue CoeANHeHusl.

AmuHOKHUCHOTH U Oenku. CocTaB M HOMEHKIATypa. AMunvl. Amunoepynna. Anunun. Ilonyuenue u
Xumuueckue ceolcmea anuiuna. AMUHOKUCIIOTHI Kak aM(OoTepHbIe OpraHMueCKue coeTuHeHus. M3omepus u
HomeHnkaamypa. bunonapueii uon. Ilentunnas cBsa3b. buonornyeckoe 3HaueHue o-aMMHOKUCIOT. OO1acTu
MIPUMEHEHUSI aMUHOKUCIOT. Xumuueckue ceoticmea amunokuciom. Ilenmuowl. Ilonunenmuovl. Inuyun.
benku kak mnpuponnsie Ouomonumepbl. CocTaB M cTpoeHHE O€lIKoB. XMMHYECKHE CBOWCTBA OENKOB:



ruaponu3, naeHarypanus. OOHapykeHue O€NKOB IpH MOMOIIM KAayeCTBEHHBIX (I[BETHBIX) pPEaKLHUH.
[IpeBpamieHust 6eIKOB MUK B opranu3Me. buonornueckne QyHKITUN OCIIKOB.

Aszomcodepaxcawue e2emepoyuriudeckue coeourenus. Iupuoun. Iuppon. Iupumuoun. Ilypun.
Asomucmoie ocHo8aHus.
Hyxneunoswvie kucnomol. Hykneomuowvi. KomniemenmapHuvle azomucmole 0CHOBAHUS.
Xumus u 300posve uenosexa. Papmarxono2uyeckas Xumusl.
Xumusn nonumepos
Ilonumepwi. Cmenenv noanumepuszayuu. Monomep. CmpykmypHoe 38eHo. Tepmonnacmuunvie noaumepbi.
Cmepeopezynspnvie noauMepbl. THonusmunen. Ilonunponunen. Ionumempagpmopsmunen.
Tepmopeaxmuenvie  noaumepvl.  DPenonoghopmanvoecudnvle cmonvl. Ilnacmmaccol. @Penonnacmei.
Amunonnacmol.  Ilenonnacmei. Ilpupoomnsiti  kayuyk. Peszuna. D6onum. Cunmemuyeckue KayyyKu.
Cunmemuueckue eonokna. Kanpou. Jlascan.

JdeMoHcTpanuu.

e (OOpa3ibl OpraHUYeCcKHX BEIIECTB U MaTepuanoB. MoJieian MOJIeKyl OpraHuYecKuX BEIeCTB

e OTHOUICHKE aTKaHOB K KHCJIOTaM, IIeJ04YaM, pacTBOPY IlepMaHraHata Kajaus 1 OpoMHOM BoJe.

e Mogenu MoJekyl ToOMOJOroB U u3zoMmepoB. llomyuenue anerusieHa KapOUAHBIM CHOCOOOM.
B3aumopeiicTBue amerusieHa ¢ pacTBOPOM II€pMaHraHata Kaiuus W OpomHOW Bojol. ['openue
anieTusieHa. Pa3ziokeHue kaydyka TNpU HarpeBaHWM U HCHBITAaHUE TMPOJIYKTOB Pa3NOKEHUS.
3HaKOMCTBO € oOpa3uaMu Kay4dyykoB. beH3on kak pactBopurtenb. ['openue Genzona. OTHoOIIEHHE
OeH3oJa K OpOMHOM BOJIe U pacTBOPY MepMaHranara kaiaus. OKUclIeHre Toiayoia

e PacTBOpeHHe B ameToHE pa3IMYHBIX OpraHMYECKHX BemecTB. OOpasipl MOIOUIIMX W YHCTSIINX
CpPEICTB.

e OOpa3is miacTMace,

JlabGopaTopHbie ONBITHI.

15. H3roroBieHHe MOJEIIEH MOJIEKYJI YIJIEBOLOPOI0B

16. O3zHakoMmJyeHHE ¢ 0Opa3lamMu MPOoAYKTOB HeTernepepadoTKu

17. Oxucnenue stanosa okcugom meau (I1).

18. PacTBopeHwue riuiepruHa B BojJe U peakius ero ¢ ruapokcuaom meau (I1).

19. Xumudeckue cBoMcTBa (peHosna

20. Oxwucnenue MeTaHais (3TaHalsg) OKCUIOM cepedpa.

21. OxkucneHue MetaHais (3TaHains) rugpokcugom meau (I1)

22. PacTBOpUMOCTB KHPOB, JOKA3aTENbCTBO UX HEMPEIEIBHOIO XapaKTepa, OMBIIICHUE JKUPOB.

23. CpaBHEHHE CBOMCTB MbUIA U CUHTETHUYECKUX MOIOLINX CPENICTB

24. CBoJiCTBa INIIOKO3BI KAaK alIbAETUIOCIINPTA.

25. BzammojenicTBue caxapo3bl C THAPOKCUIOM KaJIbIIHSL.

26. IIpuroroBiieHHE KPaXMaJbHOIO KIIEHCTEPa U B3aUMOIEHCTBUE C HOIOM.

27. I'mpponus kpaxmaina. O3HaKOMIIEHHE ¢ 00pa3iaMy IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

28. LIBeTHBIE peaklIMu Ha Oenkn

IIpakTuyeckune padoThl

1.« IlomyueHue 3TuI€HA U U3YYEHHUE €TO CBOMCTBY.

2. «ITony4yeHre YKCYCHON KUCIOTHI U U3YYCHUE €€ CBOWCTBY.

3. «PenreHne sKcriepUMEHTABFHBIX 33/1a4 Ha PacliO3HABAaHHE OPTraHUIECKHUX BEIIECTBY.
4. «Pacrio3HaBaHuE MJIACTMACC U BOJIOKOH».



TeMaTHuyeckoe NIIAHMPOBAHUE

Howmep Tema Kon | Ilmanupyemasi | CKOppEeKTUPOB
-BO nara aHHas
9aco (bakTrueckas)
B nara
Temal. TeopeTuueckue OCHOBbI OPraHUYECKOW XUMUHU | 3
1 [IpenMer opranuyecKoil XUMuUU. 1 ]7.09
2. DNEeKTpOHHas IPUPOJIa XUMUYECKUX CBSI3EH B 1 |14.09
OpPTraHUYECKUX COCTMHEHUAX
3. Knaccudukanust opranndeckux coenunenuii Pemenue 1 |21.09
3aJ]a4 Ha BBIBOJ] XUMHUYECKUX (HOpMyIT
Tema 2. Paznen 2. YTJIEBOAOPOUBDI (12 v)
IIpenenbHble yriieBOAOPOAbI (AJTKAHBI) 3
4. Crtpoenue ankaHoB. ['omonorudeckuii ps. 1 |28.09
Homenknarypa u nuzomepus
5. CaoiicTBa, MOIY4eHHE U IPUMEHEHUE aJIKaHOB. 1 1510
IMuknoankansl.
6. [TpaBuna Th 1 11210
KagecTBeHHOE OmpeeneHue yriepoaa, BOJAopoia u
XJIOpa B OPTaHHMYECKUX COCAMHEHUSX.
Tema 3. | Henpeneannblie yrieBoaopoasi 4
7. Anxensl. CTpoeHHE, TOMOJIOTUYECKUH psill, U30MEPHS,
HOMeHKJaTypa. CBOWCTBA aJIKEHOB U X IMPUMEHEHUE 19.10
8. IMpaswuna Th. TonyyeHue aTHIICHA ¥ H3yYEHHE €r0 CBOMCTB 1 126.10
9. [ToHsiTHE O TMEHOBBIX YIJIEBOIOPOIAX. 1 9.11
IIpupoaHbIN KaydyK.
10. Anxunbl. CTpoeHre, TOMOJIOTHYECKHH psifl, U30Mepus, 1 11611
HOMEHKJIATypa, CBOMCTBAa W MPUMEHEHUE alleTHIICHA.
Tema 4. | ApomaTuyeckue yriieBoaopoabl (ApeHbl) 2
11. Apenbl. ben3oun u ero romosnoru 1 12311
12. I'eneTnyeckas CBSI3b apOMAaTUYECKUX YIIIEBOJIOPOIOB C 1 13011
JIPYTUMHE KJIACCAMH YTIIEBOIOPOJIOB
Tema S. | IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOA0B 3




13. [IpupoaHbIit 1 OMyTHRIE HEPTSIHBIE Ta3bl, KX COCTAB U 7.12
MIpUMEHEHNE

14. Hedts u HEGTEmpOIyKTHI. CrIOCOOBI TEpepaboTKu
HedTH 14.12

15. KonTposbHas padota Ne 1 1o TeMe «VriaeBomaopoasn» 21.12

Temab Pasnen 3. Kucsiopoaocoaep:kamme oprannyeckue
coequnenusi (12 yacom)

CnupTtbl 1 peHoIbl

16. OnnoaroMHuble ipeenbHble cnupThl. CTpoeHueE,
CBOWCTBA, NIOJyYCHHE, TIPUMECHEHUE

17. MHOroaTOMHBIE CIIUPTHI. DTUICHTIINKOJIb, TIUIEPHH.
CaoiicTBa, NpUMEHEHNE

18. Crtpoenue, cBOICTBa U pUMEeHEHHUE (eHoIa

19. I'enetnyeckas cBsI3b CIUPTOB U (heHoIIa C
yriaeBogopoaaMu Pemienue 3a1a4 mo XUMHYECKUM
YpaBHEHHSIM IIPH YCIOBUH, YTO OJTHO U3 BEIIECCTB
B3SITO B U30BITKE

Tema 7. | Anbaeruabl, KeTOHbI, KAPOOHOBBIE KUCJIOThHI

20 KapOoHusnbpHbIe COCAMHEHUS — AlIbJETUIIBI U KeMMOHbL.
CaoiicTBa ¥ MpUMEHEHHE aTbACTUIOB.

21. KapOoHOBBIE KUCIIOTHI.
[Tonmy4yenne, CBOMCTBA U KUCIIOT

22, [IpaBuna Th. «CBoiicTBa KapOOHOBBIX KUCIOT»

23. I'enernueckas cBsA3b KApOOHOBBIX KUCIIOT C APYTUMU
KJIacCaMH OpraHUYecKuX coequHeHul. Pemenue 3a1au
Ha ONpeIeNIeHIe MAaCCOBOM JIOJIM BBIXOJa MPOJYKTa OT
TEOPETHYECKH BO3ZMOKHOTO

Tema | Kupsbl. YrieBoabl

8.

24. Croxuble 3¢upbl. Kupsl

25. Vraesonsl. 'mroko3a.
Omnurocaxapunsl. Caxaposa

26. Kpaxman u nemironosa

27, [IpaBuna Th. «Pemenue 3xcriepuMeHTaIbHBIX 33/1a4 Ha

IMOJIYUYCHHE U paCllO3HAaBaAHHUEC OPraHUYCCKHUX BEIICCTB»




Tema 9.

Pa3znen 4. A3oTocoaep:xamme opraHudecKue
coequHenus (4 yaca)
AMMHBI 1 AMUHOKHCJIOTBI

28. Amunsbl. CTpoeHHe U CBOMCTBA. AHUIMH —
MPEICTABUTEIb APOMATUUYECKUX aMUHOB

29. AmuHokucnotel. U3omepust, Homenknarypa. CBoiicTBa
Y IPUMEHEHUE

Tema | Besaknu

10.

30. benku — npupoansie nonumepsl. CocTas, CTPYKTYpa,
CBOICTBa OEJIKOB

31. XuMus u 310pOBbE YETOBEKA.

Tema Pa3znea S. BoicokoMoJIeKY/JISIPHbIE COeINHECHUS

11. (44aca)

CuHTeTHYeCKHUE MOJTUMePbI

32. [TonsiTHE O BEICOKOMOJIEKYJIAPHBIX COEUHEHUSIX.
[InacTMaccel ¥ BOJOKHA.

33. Hrorosas koHtposibHas Ne 2 pabora 1o remam
«Kucnopoaconepxaiye OpraHUuYeCKUEe COSAUHEHUSS»,
«A30TCoJIepKallie OPraHuIeCKue
COEJIMHEHU S

34. O060011eHne 3HaHUH 10 KypCy OpraHMYeCcKOH XUMHUU.

35. Oprannueckas XMMHs, YeJIOBEK U MPHUPOJIa
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PABOYASI IIPOI'PAMMA
YueGHOro Kypea

10 XHMHH
(Ha3BaHHe Kypca)
108 KJjace

CocraButens:  Bypxoea 3os MuxaiiioBaa
Damunuan, UM, 0MYecmeo

Y4uTe b XHMHH BBICHIEH KATErOpHH
IIpeomem, keanuurayuonnas Kamezopus

2020r.



PaGouyasi nporpamMmma y4yeOHOro nmpeamera
[TosicHuTenpHas 3anucka

Hacrosimas paboyas nmporpamma o xumuu s yyanuxcsi 10 B kitacca cocraBiena Ha OCHOBE
®DenepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbLHOTO CTaHAapTa CPEeAHEro 0o1Iero o0pa3oBaHus
(mpuka3z MunuctepcTBa 00pa3oBanus U Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne 1897, ¢
M3MEHEHHSIMH, BHECEHHBIMH NpHKa3oM MuHHCTEpcTBa 00pa3zoBanus U Hayku Poccuiickoit deneparnym ot
31.12.2015 Nel577;),
[IpumepHoit ocHOBHOM 0OpazoBarenbHOl porpammbl MBOY I'mmuaszus Nel7/ [coct. H.H.I'apa |. — M.:
[Ipoceemenue, 2016 rox., [Iporpammer mo xumuu st 10-11 kmaccos (aBrops ['.E. Pynsutuc,
®.I'.®enbaman M.: «IIpocBemenue », 2016), paccunranHoi Ha 35 yacoB B roj (1 4ac B Helelo)
VYueOnuk Asrtopsl: I'.E. Pynsutuc, @.I'. ®enpaman « Xumus.10knace», yaeOHUK 1715
obmreobpaszoBarenbubix opranuzanuii M.:«lIpocsemenne « 2018 r. PekomennoBano MuHucTepcTBOM
oOpa3zoBanus u Hayku Poccuiickoit @enepamuu.

IInanupyemsle pe3yJibTaThl H3y4eHHUSs] y4eOHOI0 Kypca
JInuHOCTHBIE, MeTanpeAMeTHbIE U NIPpeAMeTHbIe pPe3yJIbTaThl 0CBOCHHUsI Y1eOHOr0 npeamMeTa» XuMus

10 knace «
JIn4HOCTHBIE pe3yJbTaThl Y 00y4yawmuxcst 0yayT cOpMUPOBAHBI YMEHUS:

. OCO3HABATh €MHCTBO U LIEJIOCTHOCTh OKPYKAOLIEr0 MUPA, BO3MOKHOCTH €r0 IT03HABAEMOCTU U
O0O0BSICHIMOCTH Ha OCHOBE JJOCTH)KCHUH HAyKH;

. CTPOUTH COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHE Ha OCHOBE U3YUYEHHBIX (DAKTOB;

. 0CO3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHUCJIE U B paMKax,
CaMOCTOATENIBHON JEATEIbHOCTH BHE ILKOJIBI;

o OLICHMBATh MTOBE/ICHNE C TOUKHU 3PEHMSI XUMHUYECKON O€30MacCHOCTH (TEKCThI U 3aJJaHus) U
KU3HEHHBIE CUTYallUU C TOYKHU 3peHMs 0e301acHOro o0pa3a )KM3HU U COXpaHEHUs 30POBbS;

. OLICHUBATb JKOJIOTMYECKHUM PUCK B3aUMOOTHOILIEHUN YEIOBEKA U IIPUPOBI.

. (opMHPOBATH HKOJIOTHUECKOE MBIIIJICHHE: YMEHUE OLIEHUBAThH CBOIO J€SITEIbHOCTD U MOCTYIIKU
JPYTUX JIIOJIEN C TOUKHU 3pEHUSI COXPAHEHHs OKPY KaIOIel cpeibl - rapaHTa KHU3HU U 0Jaronoaydus Jiroaen
Ha 3emie;

. 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX,
aTeUCTHYECKUX, KYJIbTYPHBIX TPAAULIUN, KOTOPBIE ONPEEIISAIOT Pa3Hble OOBSICHEHUS POUCXOISAIIETO B
MHpE;

. YUUTHCA NPU3HABATH IIPOTHUBOPCUMBOCTE U HE3ABCPIICHHOCTL CBOUX B3TJIAA0B HAa MHDP,
BO3MOKHOCTb UX U3MEHEHU,

. YUUTBCS UCTHOIB30BATh CBOU B3IVISABI HA MUD U1l OOBSICHEHUS Pa3IMUHBIX CUTYAIMH, peleHus
BO3HHUKAOIINX np06neM N U3BJICYCHUSA ) KU3HCHHBIX YPOKOB;

. OCO3HaBaTh CBOM MHTEPECHI, HAXOJIUTh U U3y4yaTh B ydeOHUKAX IO pa3HbIM IIpeIMeTaM mMatepuai (13
MaKCUMyMa), UMEIOIMI OTHOIIEHNE K CBOUM MHTEpEcam;

. HCIOJIb30BaTh CBOM MHTEPECHI Il BRIOOpa MHAMBH Iy IbHON 00pa30oBaTeIbHON TPAaeKTOPHUH,
MOTEHIIMAJIbHOU OyaylIeil mpogeccuu U COOTBETCTBYIOIIET0 MPO(UILHOT0 00pa30BaHus;

. MPUOOPETATh OMBIT YU4aCTHUS B JieNlaX, IPUHOCALINX MOJIb3Y JIIOSIM;

. YUUTBCS CAMOCTOSATENIBHO BHIOUPATh CTHIIb TIOBEACHUS, IPUBBIYKH, 0OECTIeunBarole 6e30MacHbIi
00pa3 *KHU3HU U COXPAaHEHHE 37I0POBbSI — CBOETO, a TAKXKE OJIM3KHUX JIIOJIeH U OKPYKAIOIINX;

. YUUTBCA CaAMOCTOATCIIBHO MMPOTUBOCTOATh CUTYAllUAM, IPOBOUPYIOIIHWM Ha IMMOCTYIIKHU, KOTOPBIC

YIPOXKAIOT OE30ITACHOCTH U 3JI0POBBIO;



BBIOMPATh MOCTYIIKH, HAllEIEHHBIC HA COXPaHEHHE U OepexxHOe OTHOLICHUE K PUPO/IE, OCOOCHHO
KHUBOH, U30erasi IpOTHBOMOJIOKHBIX MOCTYIKOB, IOCTEIIEHHO y4ach U OCBAaUBasi CTPATETUIO PALIMOHAIHLHOTO
MPUPOAONOIB30BAHUS;

YUUThCA YOEXKAATh JPYTUX JIt0/Iel B HEOOXOJUMOCTH OBJIQJCHHSI CTPATETUeil palluOHaIBLHOTO
IIPUPOIOIOIB30BAHUS;

MCIIOJIB30BATh KOJOTMYECKOE MBIIIJICHHE JJISl BBIOOpa CTpAaTernu COOCTBEHHOTO NIOBEJICHUS B
KauecTBE OJHON U3 LIEHHOCTHBIX YCTaHOBOK.

MeTtanpeaMeTHble pe3yJabTaThl YUEHUK HAYYUTCS
PerynsarusHeie YV /I:

CaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYIHPOBATH yUeOHYIO MTPOOJIEMY, ONPEALNATh Lelb y4eOHOU
NesITeNIbHOCTH, BEIOUPATh TEMY MPOEKTA,

BBIIBUTATh BEPCUU PEILICHUs TPOOJIEMbI, 0CO3HABATh KOHEUHBIN pPe3ysbTaT, BEIOUpATh U3
IIPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEIN;

COCTaBJIATh (MHAMBUYaJIbHO WIH B IPYIIIE) IUIaH PEIICHUs IPOOJIEMbI (BBIIIOJIHEHUS IPOEKTA);

paboTas 1o 1iany, CBepsATh CBOU JEHCTBUS C LIETbIO U, P HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKU
CaMOCTOSITEIILHO;

B JIMAJIOTE C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BEIPAOOTaHHBIE KPUTEPUH OLICHKH;

noAOHUpaTh K KaxJA0u mpodseme (3a7a4e) aieKBaTHYIO €l TEOPETUUYECKYIO0 MOJIEIb;

paboTas Mo mpeIoKEHHOMY U CAMOCTOSITEIbHO COCTABJICHHOMY ILJIaHY, UCIIOJIL30BaTh HapAy C
OCHOBHBIMHU U JIOTIOJIHUTENBHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPA, CII0KHbBIE TPUOOPHI, KOMIIBIOTED);

IUIAaHUPOBATh CBOIO MHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO;

cBOOO/IHO TOJIb30BaThCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXO/sl U3 LIETHU U
UMEIOILIUXCS KPUTEPUEB, Pa3inyasi pe3yibTaT U COCOObI 1eHCTBUI;

YMETb OIICHUTh CTENEHb YCIEIIHOCTH CBOSH MHANBHUIYaIbHOM 00pa30BaTeNbHON AEITEIbHOCTH;

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAM U YEpTaM XapakTepa («KaKoB s1»), ONPEIEIITh
HAIPaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM S XOUY CTATh), «4TO MHE JUIsl 3TOTO HAJ0 CAEJIAThy).

ITo3naBarenbHbie YV /I

aHaJIM3UPOBaTh, CPABHUBATh, KJIACCU(UIIMPOBATh U 00001aTh (PAKThI U SBJIECHUS, BISBISTD
MPUYHMHBI U CIIEJICTBHS MPOCTHIX SBICHUH;

OCYILIECTBIISATh CPABHEHHUE, CEPUALNIO U KIacCU(UKAIINIO, CAMOCTOATEIBHO BbIOWpasi OCHOBAHUS U
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OIeparuii;

CTPOUTH KJIACCU(PHUKAIMIO HA OCHOBE AUXOTOMUYECKOTI'0 JIeJIeHUs (Ha OCHOBE OTPHIIAHUA);

CTPOMTH JIOTHYECKOE PacCyK/I€HNE, BKIIOYAIOIIEe YCTAaHOBIEHHE IPUUYUHHO-CIIEACTBEHHBIX CBSI3€H;

CO3/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIJIEJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA;

COCTABJISATh TE€3UCHI, PA3JIMYHbIE BUBI TNIAHOB (MIPOCTHIX, CIIOXKHBIX U T.I1.);

peoOpa3oBbIBATH MHGOPMAIIUIO U3 OJTHOTO BUAA B APYTO# (Tabnuily B TEKCT U TIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAIINH;

aHaAJIM3UPOBATh, CPABHUBATH, KJIacCU(ULIMPOBATH U 0000LIaTh MOHATHS: 1aBaTh ONpeeICHUE
MOHATHUSIM Ha OCHOBE M3YYE€HHOI'0 Ha Pa3IMYHbIX IpeMeTax yueOHOro MaTepuana, OCyliecTBIATh
JIOTHYECKYIO ONEpaltio YCTaHOBIEHHSI POJI0-BUAOBBIX OTHOIIEHUH, 0000111aTh TOHATHS — OCYIIECTBIATD
JIOTUYECKYIO OTIEPAITHIO MePexo/ia OT MOHATHS C MEHBIIIMM 00BEMOM K TTOHSITHIO C OOJIBITUM 00bEMOM;

CTPOUTH JIOTHYECKOE pacCyKJI€HUE, BKIIOYAIOIIee YCTaHOBICHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3€H;

CO3J1aBaTh MOJIENIHN C BBIJCICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, TPeoOpa3oBbIBATH
MOJIEJIN C LIEJbIO BBISBICHUS OOIIMX 3aKOHOB, ONPEEIIAIONINX JAHHYIO IPEIMETHYIO 00J1acTh;

MPEACTABIATH HHGOPMAITUIO B BUI€ KOHCIIEKTOB, TAOIUIl, CXeM, TPaQHUKOB;

peoOpa3oBbIBaTh HHPOPMAIMIO U3 OJHOTO BUA B IPYTroi U BBIOUPATh yIO0OHYIO AJis cedst popmy
(buKcayy u npeacTaBieHus HHGpopMaIum;

MOHKUMAs TO3UIHUIO IPYTOT0, Pa3inyaTh B €r0 peuu: MHEHUE (TOUYKY 3pEHHsI), 10Ka3aTeIbCTBO
(aprymMeHThI), GaKThl U T.1.;

caMOMY CO03/1aBaTh UCTOYHUKU MH(GOPMAIIMU Pa3HOTO TUIA U JUIsl pa3HbIX ayTUTOPUH, COOI0IaTh
MH(POPMALMOHHYIO TUTHEHY U NpaBuiia MH(POpMaIMOHHON 6€3011aCHOCTH;




YMETbh HCIO0JIb30BATh KOMIIBIOTEPHBIE 1 KOMMYHHKALIMOHHBIE TEXHOJIOIMU KAK MHCTPYMEHT IS
JOCTIDKCHHS CBOUX IICIICH;

KommynukatuBHbie YV /I:

CaMOCTOSITENIbHO OPTaHU30BBIBAaTh YUeOHOE B3aUMOJICHCTBUE B IpyMIe (ONPEaesTh OOIIUe HEH,
pacrpenenarTh poJid, 10roBapuBaThcs APYyT C APYrOM U T.1.);

OTCTauBasl CBOIO TOUKY 3PEHUs, IPUBOJUTH apTyMEHTHI, TOATBEPKAAs UX (haKTamu;

B JIMCKYCCHU YMETh BBIABUHYTh KOHTPAPTyMEHTHI, epedpazupoBaTh CBOIO MBICIIb (BIIaJCHHUE
MEXaHU3MOM SKBHBAJIEHTHBIX 3aM€EH);

YUUTBCSI KPUTHYHO OTHOCUTBCS! K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPHU3HABATh OIIMOOYHOCTD
CBOEIr0 MHEHU (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r'0;

ITOHUMasI IO3ULIMIO JPYTOro, pa3nyaTh B €0 PeUr: MHEHHUE (TOUKY 3pEHMUS), 10KA3aTEIbCTBO
(aprymeHTsl), pakThl 1 T.J1.;

YMETb B3IVIAHYTh HAa CUTYalUIO C HHOW MTO3ULIMHU U JOTOBAPUBATHCA C JIFOABMH MHBIX IIO3ULMM.
IIpeameTHble pe3ynbTaThl. 1pebosanus K ypOBHIO NOJATOTOBKH yyaluxcs (BbITYCKHUKOB) HaIlPAaBJICHbBI HA
pealin3aluio 1eATeIbHOCTHOTO, IPAKTUKO-OPUEHTHPOBAHHOIO U JINYHOCTHO-OPUEHTUPOBAHHOTO MOAX0/10B;
OCBOEHUE YYalllUMHUCS UHTEIIEKTYaIbHOW U IPAKTUUECKOH 1EATEIbHOCTH; OBJIAJICHUE 3HAHUAMHU U
YMEHUSMH, BOCTpEOOBaHHBIMU B IOBCEAHEBHOM KU3HU, NO3BOJISIOIIMMHU OPUEHTHPOBATHCS B OKPYKAIOILEM
MUPE, 3HAUUMBIMU JIJIsI COXPAHEHUS OKPYXKArOIEel cpe/ibl U COOCTBEHHOTO 3/10POBbsL.

YyeHuk HayuuTcs

3HATH/TIOHUMATH

BAKHEHIINE XMMUUYECKNE IOHATHA: BEIIECTBO, XMMUUECKUN JJIEMEHT, aTOM, MOJIEKYJIa, XUMUYECKast
CBSI3b, BAJICHTHOCTb, CTEIIEHb OKUCIIEHUS, YTIIEPOIHBIN CKelleT, QyHKIMOHAIbHAs IPYIINa, U30MEpHUs,
TOMOJIOTHSI, AJTIOTPONHs, 30ToNbl, DO, MOJISIpHBIE Macca M 00beM, BEIeCTBA MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, (HE)IIEKTPOJIUTHI,

OCHOBHBIE 3aKOHBI XUMUU U XuMudeckue teopun: 3CM, 3ak0H OCTOSIHCTBA cocTasa, 113, Teopus
XUMHUYECKOH CBSI3U, CTPOCHMSI OPraHUYECKHUX BELIECTB;

BayKHEHIIIME BellecTBa U MaTepuabl: CEpHas, COJIIHAsA, a30THAsI U YKCYCHas KUCIIOThI, METaH,
STHWJIEH, alleTUJIeH, O€H30J1, 3TaHOJI, JKHUPbI, MbLIIa, IJIF0K03a, caXxapo3a, KpaxMall, KIeTyaTka, OelKH,
UCKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA, KAY9yKH, IUIACTMACCHI; METAJLIbl U UX CILJIaBBI, IEJI0YH,
aMMMaK, MUHEpaJIbHbIE YJI00peHUs.

yMeThb:

Ha3bIBaTh M3yUEHHBIE BELIECTBA 110 «TPUBUAIIBHON» WM MEXKIYHAPOJHOW HOMEHKIIATYPE;

OIIPEAEIATE: BAJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX IEMEHTOB B BEIIECTBAX, TUII
XMMHYECKOH CBSI3U B COEIMHEHUSX, 3aps]] MOHA, XapaKTeP CPellbl B BOJHOM PacTBOPE HEOPraHMYECKOIO
BELIECTBA, OKUCIUTEIh/BOCCTAHOBUTEIND, IPUHAJIEKHOCTD BELIECTB K ONpPEAEIEHHOMY Kiaccy;

XapaKTepU30BaTh: 3JIEMEHTHI MAJIbIX NIEPUOJIOB 10 U3 NojoxeHuto B [1C, o0uire xumuieckue
CBOMCTBA METAJNIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX M OPraHUYECKHUX BEUIECTB, CTPOECHUE
1 XMMHUYECKNE CBOMCTBA N3YYEHHBIX OPraHNYECKUX BELIECTB;

OOBSACHATH 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS, MPUPOJY XUMHUECKOH CBSI3H,
3aBHCHUMOCTh CKOPOCTH XMMHUECKOH peaKIMU U TOJ0KEHUSI XUMUYECKOTO PaBHOBECUS OT Pa3IMUHBIX
(bakxTopoB;

BBITIOJHATh XUMUYECKUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHMIIINX OPraHUYECKUX U
HEOpPraHMYECKUX BEIECTB;

MIPOBOAUTH CAMOCTOSITENIbHBIN MOUCK XUMUUECKONH HH(POPMAIUH C UCIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX M3AaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTHH U1l 00pabOTKHU U Mepejauu XUMHUUECKOW nHpopMaluy 1 ee
MIpe/ICTaBJICHHsS B pa3IUYHbIX (popmax.

Hcnonp3oBarh mpuoOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTHUECKOH EATEIbHOCTH U MOBCEAHEBHON
KU3HU JJIS:

00BSICHEHUS! XUMHUECKUX SIBJICHUHN, IPOUCXOAALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;




- OIIPEJEIEHNS BO3MOXKHOCTH MPOTEKAaHUSI XUMUYECKUX IPEBPALEHUN B pa3IMYHbIX YCIOBUIX U
OILICHKH MX TTOCJICACTBUIA;

9KOJIOTMYECKH IPaMOTHOI'O IIOBEJIEHUS B OKPYKAIOLIEH Ccpenie;

OLICHKH BJIMSHUS XMMHYECKOTO 3arpsA3HEHMSI OKPYKAIOLIEH Cpeibl Ha OPraHU3M YeJIOBEKa U Ipyrue
KUBBIE OpraHU3MBl;

0e30macHOT0 0OpaIIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1a00paTOPHBIM
00opyI0BaHHEM;

IIPUTOTOBJIEHHSI PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY M HA IPOU3BOCTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALINH, TOCTYIAIOMIEH U3 pa3HbIX
HNCTOYHUKOB.

IIporpamma npegycmarpuBaeT (OpMUpPOBaHUE y ydalluxcs oOLiey4eOHbIX YMEHUH U HaBBIKOB,
YHHUBEPCAJIBHBIX CIIOCOOOB JI€ATENBHOCTH U KIIFOYEBbIX KOMIIETEHIIMMI:

YMEHHE CaMOCTOSATEIBHO U MOTUBUPOBAHHO OPraHNU30BbIBAaTh CBOIO I103HABATENBHYIO JAESTENBHOCTD;

MCIOJIb30BAHUE 3JIEMEHTOB IPUYMHHO — CJIEACTBEHHOTO M CTPYKTYPHO - (DYHKIIHOHAILHOTO
aHaln3a;

OIIpeJIeJIEHUE CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMoro 0ObeKTa;

yMEHHE pa3BEPHYTO OOOCHOBBIBATH CY)K/IEHUS, 1aBATh ONPEEIICHUS, IPOBOAUTD JOKA3aTEIbCTBA;

OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJIEHUS B OKPYKAIOILIEM MUDE.



Conep:xkanue nporpammsl 10 kiace
35 4/rox (1 4/nen.)

OPI'AHUMYECKASA XUMUA

Teopusi XUMHYECKOI0 CTPOEHHsI OpraHuyeckux coeqnnenni. Ilpupona xummueckunx cBsizei

Oprannueckue BemiecTsa. [losBieHne n pa3BUTHE OPraHUYECKON XUMHUHM KaK HayKH. XUMHUYECKOE
CTpOCHHE KaK MOPSI0K COEIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOpPUU XHMHUYECKOTO CTPOEHUsl OpraHuuyeckux coeauHeHuil A.M. bytiepoBa. YriepoaHblii ckener
OpraHuyeckoil Mosekybl. KpaTHOCTh XMMHUECKOH CBSA3H. 3aBUCHMOCTb CBOWCTB BEILIECTB OT XMMHUYECKOTO
crpoeHusi Mojekyn. W3omepuss u wu3omepbl. [lonstue o ¢QyHkuuoHanbHONW rpymme. I[IpuHIMIEL
KJaccupUKalUd OpraHUYecKux coenuHeHuil. Cucrematuyeckas MeEXAyHapoJHAas HOMEHKIaTypa H
MPUHIUIB 00pa30BaHKs HA3BaHUI OPraHUYECKUX COCTMHEHHM.

MecTo 1 3HaYeHHE OpPraHN4YeCKOH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesonopoabl

[IpenensHbie yrieBogoponsl (ankaHsl). Cmpoerue monexynvl memana. I'oMomorudeckuil psj
ankaHoB. ['omonoru MexayHapoaHass HOMEHKJIATypa OpraHMYeCKHX BellecTB. M3omepust yriiepoHOro
ckesnera. 3aKOHOMEPHOCTH M3MEHEHUs (U3NUYECKUX CBOWCTB. XMMHUYECKHE CBOWCTBA (Ha MpUMeEpe MeTaHa U
JTaHa): peaklUy 3aMelleHus (raJIorTeHUPOBAHUE), JETUIPUPOBAHUS KAaK CIOCOOBI MOJIYyYEHUs BaKHEUIIUX
COCIMHEHUI B OpraHnyeckoM cuHTe3e. ['opeHre MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B
NPOMBIIUICHHOCTH U OBITY, uzomepuszayuu  aikanos. ILlennvie peaxyuu. C80000HbIe paAOUKAb.
T'anoecenonpoussoonvie arkaros. HaxoxxaeHue B IpUpoje U MPUMEHEHHE aIKaHOB.

Kpatnsie cBsa3u. HemnpenenbHble yrieBoaoponabl. AnkeHbl. Cmpoenue mMoaekynvl dmuieHd. Sp—
Tubpuousayus. 'omonoruueckut psan ankeHoB. Homenknarypa. M3omepusi yriepogHoro ckeinera u
MOJIOXKEHUS KPAaTHOW CBSI3W B MOJIEKyJe. XHMHUYECKHE CBOMCTBAa (Ha MpUMEpEe OJTHICHA): pEeaKIuu
MPUCOCTMHCHHS (TaJIOTEHUPOBAHUE, cudpuposanue, TUIAPATALUS, 2UOPO2ATIOSEHUPOBAHUe) KaK CI0CO0
MoJiyueHus: (PyHKUIMOHAIBHBIX IPOU3BOJAHBIX YIJIEBOJAOPOJOB, TropeHus. [lpasuno Mapkosnukosa.
Buvicokomonexynapunvie coedunenus. Kauecmseenuvie peakyuu Ha 08oUHy0 c6:a3b. Ilomumepusanus STUICHA
KaK OCHOBHO€ HAaNpaBlieHUE €ro HCIoib30BaHusA. [lomudaTHiIeH Kak KpPYNMHOTOHHAXKHBIA MIPOAYKT
XMMHMYECKOr0 Ipon3BoAcTBa. [IpumeHenne sTuieHa.

Ankanuensl U kayuyku. [IoHsTue 00 ankagueHax Kak yriieBoJOpO/iax ¢ ABYMsl IBOMHBIMU CBS3SIMHU.
[Tomumepu3anus nuBuHUIA (OyTanueHa-1,3) kak crocod MoTyd4eHUs] CHHTETHUECKOTo Kayuyka. M3onpen (2-
memunoymaouen-1,3). HaTypaiabHblii W CHHTETHYSCKHI Kaydykd. BynkaHuzaius Kaydyka. Pe3uHa.
[Ipumenenue kaydyka u pesuHbl. Conpsoicénnvie 06otiHble ceasu. llomyueHue u xumuyecKkue ceoucmed
ankaouenos. Peaxyuu npucoedunenus: (2a102eHuposanus) u noIuMepu3ayu aikaoueHos.

ANKUHBI. ALeTUIeH (3THUH) U ero romoioru. Cmpoenue monekynvl ayemunena. | oMOIOrHuecKuit
psaa ankuHoB. Homenknartypa. M3oMepust yriiepogHoro ckeiera M TIOJOXKEHHS KpaTHOM CBA3M B
Modiekyne. Meowcknaccogasn uzomepus. sp-1 uobpuouzayus. XuMUUECKUE CBOMCTBA (Ha MpUMeEpe alleTUIICHA):
peakuuu MPUCOEANHEHUs (TaJOreHUpPOBaHUE,cUOpUposanue, TUAPATALUS, 2UOPO2ANOceHUPOsanUe) Kak
CIOCO0 TMOJIyYyeHHs] MOJUMEpPOB W JPYIMX TIOJIE3HBIX MPOJAYKTOB. ['OpeHue aneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAaMEHU JJIsl CBapKHU U pe3Kku MeTaiuioB. [IpumMeHeHue aleTuieHa.

Ilonsamue o yuxnoankauax.

Apensl (apomaThueckue yrieBoJoponbl). bBeH3on Kkak mpeacTaBUTENb apOMaTHYECKUX
yIIIeBO0poA0B. Cmpoenue  monekyivl  OeH30.1d. XAMUUECKUE  CBOMCTBA:  pEaKIMU  3aMeIleHUs
(raoreHnpoBaHHe) Kak CHOCOO MOMYyYEeHUS XUMHYECKHX CpEACTB 3alUThl PACTEHHM, MpHUCOEIUHEHUS
(rupupoBaHME) Kak JI0Ka3aTeIbCTBO HEMpEAETIbHOro Xapakrtepa OeHzona. Peakuus ropenus. Toryon.
Hzomepus 3amecmumerneii. Ilpumenenne Oensomna. [lecmuyuowl. [ enemuueckas c6sa3b apeHos ¢ Opyeumu
V211e8000p00aMu.

Ilpupoonvie ucmounuxu yeneeo0opooos. Ilpupoonwiii eaz. Hegpmo. Ilonymuvie negpmsnvie easvi.
Kamennwiti yeons. Ilepepabomka negpmu. Ilepeconka negpmu. Pexmuguxayuonnas kononua. bewnsum.
Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u kamaiumuyeckuu Kpekuneu. Iluponus.
Kucnopoacoaepxamye oprannyeckne coeiNHEHUsI.



Kucnoponconepxaimue opranudeckue coenrHeHus. (OIHOAaTOMHBIE TPEIENbHBIE CIHMPTHL.
Krnaccudukanus, HoMeHKIIaTypa, U30MepHsl CIUPTOB. METaHO U 3TaHOJ KaK MPeICTaBUTENIN MPEIeIbHbBIX
OJTHOATOMHBIX CIUPTOB. [lepGuunblll, GMOPUUHBIL U MPEemMUyHbllL amomsl Yyeiepood. Booopoouas
c643b. XUMUUECKHE CBOICTBA (Ha MPUMEpPe METAHOJA U 3TAaHOJIA): B3aUMOJICHCTBHE C HATPUEM KakK CIoco0
YCTQHOBJICHHSI HAJIMYMS TUAPOKCOTPYIIIBL, PEaKIUs C TaJOr€HOBOAOPOJAAMH KaK CHoco0 IOIydeHus
pacTBopuTeNed, JAeruApaTals Kak crnoco0 TMOoJiydeHUs OJTWwieHa. Peakuus ropeHusi: CHOUPTHI Kak
tormuBo. Cnupmogoe Opodwcenue. Pepmenmol. Booopoonvie ceazu. llpuMeHeHne MeTaHOJIAa W STaHOIA.
Ou3noNornyecKoe AeiicTBIEe METaHOJIA M 3TaHOJIa HA OPraHU3M YelIOBEKa. AIK0201U3M.

MHoOroatoMHble CHUPTHI. DTUIECHIVIMKOAb W TJIMLUEPUH KaK IPEICTAaBUTENM IPEAEIbHBIX
MHOTOaTOMHBIX CHUpTOB. KauecTBeHHas peakuus Ha MHOTOATOMHbBIE CIHPTHI M €€ MPUMEHEHHUE JUIs
pacrno3HaBaHMsl [TIMIIEPUHA B COCTaBE KOCMETUUYECKUX cpeAcTB. [IpakTuueckoe npuMeHEHNE ITUIIEHTJIMKOJIS
U TJIUIEPUHA.

®enoi. Apomatuueckue crupTbl. CTpoeHue MOJEKYNbl QeHona. Baumnoe enusHue amomos 8
Monekyie ¢enona. Xumuueckue C80UCMBA: G3auMoOelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmeennas peaxyus Ha gheHoI.

[Ipumenenue denomna.

Kap6ouunbhble coenunenns. KapOonwibHas rpynmna. Anpjaeruasas rpynna. Anbaeruabl. KeToHsl.
W3omepust u HOMeHkuatypa. [lonyuenue u xumuueckue ceolicmea anvOe2udos. Peaxyuu oxucnenus u
npucoedunenusi arvoecudos.Metrananb (popmaibern) M 3TaHalb (AUETAIBICTH) KaK IMPEICTABUTEIH
npeleibHbIX anblaeruaoB. KauecTBeHHbIE peakluMyd Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHOro
3epkajnay, B3aumojeiicteue ¢ ruapokcuaoM Meau (1)) u ux npumenenue st oOHapyKEHUs IPECIIbHBIX
aJIbJIETUJIOB B IMIPOMBIIIJICHHBIX CTOYHBIX BOJIaX. TOKCUYHOCTH albaeruoB. [I[pumenenue ¢popmanbaeruia u
aleTajapAeruia.

Kap6onoBsie kucnotsl. Kapboxkcunvhasa epynna (kapbookcoepynna). Hzomepus u HomeHKiamypa
Kapbonogvix Kucaiom.OIHOOCHOBHBIE IpeeibHbIE KapOOHOBBIE KHUCIOTHL. [lonyyeHue O0OHOOCHOBHBIX
npeoesibHbIX KapOOHOBbIX Kuciom YKCYCHash KHUCJIOTa KakK MPEACTaBUTENb MPEAENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOWCTBA (HAa NPUMEPE YKCYCHOM KHUCIOTHI): peakluu C MeTalllaMH,
OCHOBHBIMHM OKCHJaMH, OCHOBAHHMSMHM U COJIIMU KaK MOJTBEP)KICHHE CXOJICTBA C HEOPraHUYECKUMU
kucinoramu. Peakuus stepudukanuy Kak crocod MoaydeHHs ClIOKHbIX 3¢upoB. [IpumeHeHune ykcycHoH
KHUCIO0THL. MypaBbuHast kucioTa. Aueratsl. [IpeacraBinenne o BeICIIMX KapOOHOBBIX KHCIOTaX.

Cnoxuble 3¢pupbl U xupbl. Homenxkramypa. llonydenue, XuMU4ecKue CBOMCTBA CIOKHBIX 3(QHUPOB.
Peakius srepuduranuu. CrnoxxHbsle 3QUpPbl KaK MPOAYKTHl B3aMMOJAEHCTBUS KapOOHOBBIX KHCIOT CO
cnupramu. IIpuMeHeHue ciokHbIX 3(UPOB B MUILIEBOM M MapprOMEpHONW MPOMBIIUIEHHOCTH. JKUpbl Kak
CIJIO’KHBIE 3(UPBI TTTUIIEPHHA U BBICIIUX KapOOHOBBIX KUCIIOT. PacTUTENbHBIE U )KUBOTHBIE KHPBI, UX COCTAB.
Pacnio3naBanue pacTUTENBHBIX KUPOB Ha OCHOBAaHUU UX HEIpPENEIbHOro xapakrepa. [I[puMeHeHue KHupoB.
I'maposnn3 Wi OMBIJIEHHE JKUPOB KakK CIOCOO MPOMBIIIIEHHOTO MOJXYYEHHUsS CcOJiel BBICIIUX KapOOHOBBIX
KHCJIOT.

MBpbLT4 Kak colM BhICHIMX KapOOHOBBIX KHCIOT. Motomiue cBoiictBa Mbuta. Cunmemuueckue mornuue
cpeocmaa.

VYrieBoasl. Knaccudukanus
yrieBos1oB. Monocaxapuabl. Onueocaxapudsl. Incaxapunpl. Haxoxaenue yriaeBonoB B npupoje. ['moko3a
Kak ajpaerujgocnupt. bpokenue rmoko3sl. dpykroza. Caxaposa. [udpoauz caxaposwi. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTMYEeCKHe MOJIMMephl. XMMUYECKHEe CBOWCTBA Kpaxmalja M IeJUIH0JI03bI (THAPOIIN3,
KayecTBEHHas peakiysl ¢ HoJ0M Ha KpaxMall U ee IpUMEHEHHE JJsl 0OHapyXeHHs KpaxMaya B MPOJyKTax
nutanus). [lpumenenue u Ouosornyeckass posib yriieBooB. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMeEpe alleTaTHOTO BOJIOKHA. Ayemunyenntonosa Knaccuguxayusa 6onokoH.

Wnentuduxaiysi opraHn4eckuxX COeNuHEHUN. I enemuueckas cés13b mexcoy Kiaccamu Op2aHuidecKux
coedunenuti. TUTIBI XUMUYECKUX PEaKIUii B OPraHu4ecKOi XUMHH.

A3oTcoaep:kalye OpraHnyecKkre coeiMHeHusl.

AMuHOKHCHOTHI U Oenku. CocTaB M HOMEHKIATYpa. Amunvl. Amunoepynna. Anunun. Ilonyuenue u
Xumudeckue ceoucmea anuiuHa. AMMHOKUCIIOTHI Kak aM(GOTepHbIe OpraHUuecKue CoeTuHeHus. M3omepus u
HomeHnkaamypa. bunonapueii uon. Ilentunnas cBsa3b. buonornyeckoe 3HaueHue o-aMMHOKUCIOT. OO1acTu
NPUMEHEHHUsST aMHHOKUCIIOT. Xumuueckue ceoticmeéa amunokuciom. Ilenmuowi. Ilonunenmuowi. Inuyun.
benku kak npupomnsie OuomnonuMmepsl. CoctaB U cTpoeHHE OelnkoB. XHMHUYECKHE CBOWCTBA OENIKOB:



ruaponu3, neHarypauus. OOHapykeHue OENKOB IPH TOMOIIM KayeCTBEHHBIX (IIBETHBIX) pEaKLUi.
[IpeBpamieHust 6eIKOB MUK B opranu3Me. buonornueckne QyHKITUN OCIIKOB.

Aszomcodepyxcawue e2emepoyuriudeckue coeourenus. Iupuoun. I[luppon. [Hupumuoun. Ilypun.
Asomucmoie ocHo8aHus.
Hyxneunoswvie kucnomol. Hykneomuowvi. KomniemenmapHuvle azomucmole 0CHOBAHUS.
Xumus u 300posve uenosexa. Papmaxonouyeckas Xumusl.
Xumusn nonumepos
Ilonumepvi. Cmenenv nonumepuzayuu. Monomep. Cmpykmyproe 36eHo. Tepmoniacmuunvie noaumepol.
Cmepeopezynspnvie noauMepbl. THonusmunen. Ilonunponunen. Ionumempagpmopsmunen.
Tepmopeaxmuenvie  noaumepvl.  DPenonoghopmanvoecuonvlie cmonvl. Ilnacmmaccol. @Penonracmei.
Amunonnacmol.  Ilenonnacmei. Ilpupoomnsiti  kayuyk. Peszuna. D6onum. Cunmemuueckue KayyyKu.
Cunmemuueckue eonokna. Kanpou. Jlascan.

JdeMoHcTpanuu.

e (OOpa3ibl OpraHUYeCcKHX BEIIECTB U MaTepuanoB. MoJieian MOJIeKyl OpraHuYecKuX BEIeCTB

e OTHOUICHKE aTKaHOB K KHCJIOTaM, IIeJ04YaM, pacTBOPY IlepMaHraHata Kajaus 1 OpoMHOM BoJe.

e Mogenu MoJekyl TOMOJOroB U u3oMepoB. [lomyuenue aneruneHa KapOUAHBIM CIOCOOOM.
B3aumopeiicTBue amerusieHa ¢ pacTBOPOM II€pMaHraHata Kaiuus W OpomHOW Bojol. ['openue
arieTusieHa. Pa3znoxkeHue kaydyka MpU HarpeBaHUUM M HCIBITAHHE MPOIYKTOB Pa3IOKEHUS.
3HaKOMCTBO ¢ oOOpasmamMu KaydykoB. beH3on kak pactBoputenb. ['openue Oensona. OTHomIEHHE
OeH3oJa K OpOMHOM BOJIe U pacTBOPY MepMaHranara kaiaus. OKUclIeHre Toiayoia

e PacTBOpeHHe B ameToHE pa3IMYHBIX OpraHWYEecKHX BemecTB. OOpas3lpl MOIOUMIMX W YHUCTSIINX
CpPEICTB.

e OOpa3is miacTMace,

JlabGopaTopHbie ONBITHI.

29. H3roroBiieHHE MOJEIIEN MOJIEKYJ YIIIEBOAOPOI0B

30. OsHakomileHHE ¢ 00pasliaMu MPOAYKTOB HedTenepepaboTKu

31. Okwucnenue sranona okcuaom meau (I1).

32. PactBopeHue riuieprHa B Bojie U peakuus ero ¢ ruapokcugom meau (I1).

33. XuMuuecKue CBOMCTBa eHoa

34. Oxwucnenue MeTaHais (3TaHalIs) OKCHIOM cepedpa.

35. Oxkwucnenue Metanans (3raHans) rujgpokcuaom menu (1)

36. PacTBOpMOCTB KMPOB, 10KA3aTEIBCTBO UX HENPEAEIBHOTO XapaKTepa, OMBIIEHUE JKUPOB.

37. CpaBHEHME CBOMCTB Mbljla U CHHTETHUECKHUX MOIOIIUX CPEICTB

38. CBolicTBa INIFOKO3bI KaK aJIbJETHIOCIIMPTA.

39. BsaumopneincTBue caxapo3bl C THIPOKCUIOM KaJbIIH.

40. IIpuroroBieHue KpaxMaJbHOI'O KICHCTEPA U B3aUMOJACHUCTBUE C MOIOM.

41. I'maponus kpaxmana. O3HakoMJIeHHE ¢ 00pa3laMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

42. 1IBeTHBIE peakuy Ha OEIKU

IIpakTuyeckune padoThl

1.« IlomyueHue 3TuI€HA U U3YYEHHUE €TO CBOMCTBY.

2. «ITony4yeHre YKCYCHON KUCIOTHI U U3YYCHUE €€ CBOWCTBY.

3. «PenreHne sKcriepUMEHTABFHBIX 33/1a4 Ha PacliO3HABAaHHE OPTraHUIECKHUX BEIIECTBY.
4. «Pacrio3HaBaHuE IJIACTMACC U BOJIOKOH».



TeMaTH4yeckoe NIAHMPOBaAHUE

Howmep Tema Kon- | IInamupyemas | CKOppEeKTHPOB
BO naTa aHHast
JacoB (bakTrueckas)
Jara
Temal. TeopeTnyeckue 0CHOBbI OPraHUYeCKOM 3
XHMHUH
1 [TpenmMeT opraHn4ecKol XUMUH. 1 4.09
2. DNEeKTpOHHas IPUPOJIa XUMUYECKUX CBSI3EH B 1
OpPraHMYECKUX COEIUHEHUSIX 11.09
3. Krnaccudukarust opraHUuecKuX COeTUHEHHMI 1 18.09
Pemenne 3ana4 Ha BBIBOJ XUMHUYECKHUX
opmyt
Tema 2. Paznen 2. YIJIEBOAOPOABI (12 v)
IIpenenbHbIe YyriieBoA0OPOAbI (ATKAHBI) 3
4. Crpoenue ankaHoB. [ OMOJIOTHYECKUI s, 1 25.09
Howmenxkiarypa u uzomepus
5. CBoiicTBa, MOTy4YeHHE U TPUMEHEHUE 1 2.10
AJIKaHOB.
IMuknoankansl.
6. [TpaBuna Th 1
KauecTBeHHOE onpezaenenue yriaepoja, 9.10
BOZIOPOJia U XJIOPA B OPraHMYECKUX
COETUHEHUSX.
Tema 3. | HenpenesnbHble yrieBoaopoabl 4
7. Anxensl. CTpoeHHE, TOMOJIOTUYECKUH psL,
n30MepHsl, HOMEeHKIaTypa. CBOMCTBA aJIKEHOB
U UX IPUMEHEHHE 16.10
8. [Ipasuna Tb. [Tonydenue sTuneHa U U3ydeHue 1
€ro CBOWCTB 23.10
9. [ToHsTHE O TUEHOBBIX YTIIEBOAOPOIAX. 1 30.10
[IpupoHbIl Kaydyk.
10. Anxunel. CTpoeHre, TOMOJIOTHYECKHM psij, 1
M30MepHsl, HOMEHKIIATypa, CBOMCTBA U 13.11
MIPUMEHEHHE alleTHIICHA.
Tema 4. | ApomaTuyecKkue yriieBoaopoabl (apeHbl) 2
11. Apenbl. beH3oun u ero romosnoru 1 20.11
12. I'enernueckas CBSA3b ApOMATUYECKUX 1
27.11

YTJIE€BOIOPOAOB C APYTUMHU KIIaCCaMH




YTJIEBOIOPOIOB

Tema S. | [IpupoaHbie HCTOYHUKH YIJIEBOTOPOI0B
13. [TpupoaHbIit ¥ OMMyTHBIE HEPTAHBIC Ta3bl, UX 412
COCTaB U PUMEHEHHE
14. Hedtp u HEGTEmpOyKTHI. CIIOCOOBI
nepepaboTku HEPTH 11.12
15. KonTposbHas padota Ne 1 1o Teme 18.12
«YTIIeBOIOPOIBI»
Tema 6 Pasznea 3. Kuciopoaocoaep:xamme
oprannyeckue coequnenus (12 yacon)
CnupTtsbl 1 GeHoabl
16. OpHoaTOMHBIE MPEAENbHBIE CITUPTHI.
Crtpoenue, cBOWCTBa, OTy4YEHHE, 25.12
MIPUMEHEHUE
17. MHoOroaroMHble CIUPTHI. DTUIEHIIIUKOIIb,
rnuuepuH. CBolicTBa, MPUMEHEHUE
18. CrtpoeHue, cBOWCTBa U MpUMEHEHUE PeHoIa
19. I'enetnyeckas CBsI3b CIUPTOB U (heHOIIA C
yriaeBojopoaaMu Perenre 3aiad mno
XUMHYECKUM YPaBHEHUSM IPH YCIOBUH, UTO
OJTHO W3 BEILIECTB B3ATO B M30BITKE
Tema 7. | Anbaeruabl, KeTOHbI, KADOOHOBbBIE
KHCJIOTBI
20 KapOoHubHBIE COSAMHECHHS — aJIbJICTH]IBI U
KemoHbl.
CaoiicTBa ¥ MpUMEHEHHE aTTbJACTHUIOB.
21. Kap6oHOBBIE KHCITOTHI.
[Tonyuenue, cBOKCTBA U KUCIIOT
22. [TpaBuna Th. «CBoiicTBa KapOOHOBBIX
KHCIIOT»
23. I'enernyeckas cBsi3b KAPOOHOBBIX KUCIIOT C
JIPYTUMHU KJIACCAMHU OPTaHUYECKUX
coenuHenuii. Pemenune 3amay Ha
oTpeieNiecHue MacCOBOM JIOJM BBIXO]1a
MPOJYKTa OT TEOPETUIECKH BO3MOKHOTO
Tema | Kupsbl. YriaeBoasbl
8.
24, Crnoxubie 3¢upsl. XKupsl




25. VYrnesoasl. ['moko3a.
Omnurocaxapuel. Caxaposa

26. Kpaxman u nemironosa

27. [IpaBuna Th. «Pelienue s3xcnepuMeHTAIbHBIX
3aJ1a4 Ha [IO0JyYEHHUE U pacrio3HaBaHUE
OpPraHUYECKUX BELIECTBY»

Tema 9. Pasnen 4. AzoTocoaep:xaniue
opraHuyeckue coequHeHus (4 yaca)
AMMHBI H AMMHOKHUCJIOTHI

28. Awmunbl. CTpoeHre ¥ CBOWCTBA. AHHIIMH —
MPEJCTABUTENIb APOMATHICCKUX aMUHOB

29. AMUHOKHCIOTHL. MI30Mepusi, HOMEHKIIATypa.
CaoiicTBa ¥ IpUMEHEHHE

Tema | Beaku

10.

30. benku — npupoansie nonumepsl. CocTas,
CTPYKTYpa, CBOMCTBa OCJIKOB

31. XUMHS U 310POBbE YEIOBEKA.

Tema Pazgea S. BoicokomoJiekyJIsipHbIe

11. coequHenusn (4uaca)
CuHTeTHYeCKHUE MOJIUMePbI

32 ITonsTue o BBICOKOMOJICKYJIAPHBIX COCAUHCHUAX.
IInacTMacchl B BOJIOKHA.

33. Hrorosas xoHTposbHas Ne 2 paborta mo
temaM «Kucnopoacoaep:xaime
OPraHUYEeCKHE COCTMHEHUSY,
«A3oTcoaepKanme OpraHn4ecKre
COEIUHEHHUS»

34. O060011eHne 3HaHUH N0 KypCy OpraHMYecKoi
XUMHUH.

35. OpraHnyeckasi XuMusl, 4eJI0BEK U IPUPOAa
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