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I[li1anupyemble pe3ybTaThl
IIpenmeTHbIe pe3ybTAThI:

pacKkpbIBaTh HAa MpUMeEpax pojb XUMUH B POPMUPOBAHUHN COBPEMEHHOM HAyYHOU KapTUHBI MUpPA U B IPAKTUUECKOM ESITEILHOCTH YEJIOBEKA;
JIEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBSI3b MEXKIY XUMHUEH U APYTUMHU €CTECTBEHHBIMU HAyKaMU;

packpbIBaTh Ha MpUMeEpPax MOJIOKEHUSI TEOPUHU XUMUUYECKOoro cTpoeHus: A.M. bytneposa;

MmoHUMaTh ¢usndeckuii cmpici Ileproandeckoro 3akona J[.M. MeHneneeBa u Ha €ero OCHOBE OOBSCHATH 3aBUCUMOCTh CBOMCTB XUMHYECKHX
AJIEMEHTOB M 00Pa30BaHHBIX UMHU BEIIECTB OT AJIEKTPOHHOTO CTPOCHHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpa3Hsl BEIISCTB HA OCHOBE OOIIUX MPEACTABICHUH 00 UX COCTAaBE U CTPOCHUH,

MIPUMEHSTH MPaBUJIa CHCTEMATHYSCKON MEKTYHApOIHOW HOMEHKIIATYPhI KaK CPEJACTBA Pa3IMYCHUS U UICHTU(HUKAIINHN BEIIECTB 110 MX COCTaBY
U CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIDHBIE M CTPYKTYpPHBbIE (DOpPMYJIbl OPraHMYECKHX BEIIECTB KaK HocuTeNleld WHPOpMaluu O CTPOCHUHU BEIIECTBA, €T0
CBOMCTBAaxX W NPUHAJJIC)KHOCTH K ONPEJICTICHHOMY KJIACCy COEWHEHUI;

XapaKTepU30BaTh OPraHWYECKHE BEIIECTBA MO COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTaHABIMUBATh MPUUYUHHO-CJIEACTBEHHBIE CBI3H MEXKIY
JIaHHBIMH XapaKTePUCTUKAMU BEIlECTBA;

MPUBOJIUTH TIPUMEPHl XUMHYECKUX PEaKIUi, PaCKPBIBAIOIINX XapaKTepHbIE CBOWCTBA THUIMUYHBIX MPEICTABUTENICH KIIACCOB OPraHUYECKUX
BEIIIECTB C IEJIbI0 MX HICHTU(DUKAIIUN U 00BICHEHUS 00JIaCTH TPUMCHECHUS,

MPOTHO3UPOBAaTh BO3MOXKHOCTh MPOTEKAHUSI XUMHUYECKHX PEaKIMH HAa OCHOBE 3HAHUM O THUIAaX XUMHUUYECKOW CBSI3M B MOJIEKYyJiaX pPEearcHTOB U
WX PEaKIIMOHHOM CIIOCOOHOCTH;

HCTIOJIL30BaTh 3HAHUS O COCTaBE, CTPOCHUHM M XUMUYECKUX CBOMCTBAaX BEIIECTB JIJIsI 0€30MacHOT0 MPUMEHEHHS B IPAKTUYECKOM AEATEILHOCTH;
MPUBOJIUTH MPHUMEPHI MPAKTUYECKOTO HMCIIOIB30BAaHMS MPOIYKTOB MEpepadOTKu HEPTH W MPHUPOJIHOTO Tra3a, BHICOKOMOJIEKYJISPHBIX
coeMHEeHUH (TMTOTMATUIICHA, CHHTETHYECKOT0 Kay4dyKa, alleTaTHOTO BOJIOKHA);

MPOBOJUTH OTBITHI IO PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIUIIEPUHA, YKCYCHOW KHCIOTHI, HEPEACIbHBIX )KUPOB, TITIOKO3bI, Kpaxmala,
0eNKOB — B COCTaBE MUIEBLIX MPOJAYKTOB U KOCMETHYECKUX CPEJCTB;

BJIAJIETh MPABWJIAMH U IpUEeMaMu 0€30MacHON paboThl ¢ XMMHUYECKUMH BEIIECTBAMU M Ja00OPaTOPHBIM 000PYI0BAaHHEM;

YCTaHABIMBATh 3aBHCUMOCTH CKOPOCTH XHUMHYECKON pPEaKIHWH U CMEIICHUS XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB C IIEIBIO
OonpeeIeHNsS ONTUMAIIBHBIX YCIOBHI MTPOTEKAHNUS XUMHUYECKUX MPOIIECCOB;

MIPUBOJIUTH TIPUMEPHI THIPOJIN3a COJIEH B TIOBCETHEBHOW KU3HU YEJIOBEKA;

MIPUBOJIUTH MTPUMEPHI OKHUCIIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIMi B MPUPOAE, MTPOU3BOJACTBEHHBIX MPOIECCAX U JKU3HEACATECIBHOCTH
OpraHu3MOB;

MPUBOIUTH MPUMEPHl XUMHUYECKUX PEAKINi, PACKPHIBAIONINX OOIINE XUMHUUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAJUIOB W HEMETAIIIOB;
MPOBOJUTH pacueThl HA HAXOXKICHUE MOJIEKYJIIPHOU POPMYJIIBI YTIIEBOAOPOA TTO IPOAYKTAM CTOPAHUS M TIO €T0 OTHOCHUTEIIbHOM TUIOTHOCTH U
MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIINX B €TO COCTAB;

BJIAJICTh ITPAaBIWIIAMHU OE30ITaCHOTO OOPAIIEHUS C €AKHUMH, TOPIOYUMHU ¥ TOKCHIHBIMH BEIIECTBAMH, CPEACTBAMHU OBITOBON XUMUH;

OCYUIECTBIISATh MOMCK XMMHUYECKOM MH(OpMAlLMU MO Ha3BaHUSAM, UAECHTH(PHUKATOpPAM, CTPYKTYpHBIM (OpMyJiaM BEIIECTB;



KPUTHYECKH OLIEHMBATh U MHTEPIPETHPOBATH XUMHUYECKYIO MH(POPMAINIO, CONEPKAIIYIOCS B COOOIIEHUSIX CPEJCTB MaccOBOW MH(pOpManuu,
pecypcax VHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsX C TOYKH 3PEHHS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJIIX BBISABICHHS OIINOOYHBIX
CYXKJIeHUH U POPMUPOBAHUS COOCTBEHHOU MO3UIIHH;

MPEJCTABISATh IMYTH PEIICHUs TJI00aIbHBIX MPOOJIeM, CTOSIIUX MEepPe]l YeIOBEUECTBOM: IKOJIOTHUECKHUX, SJHEPIreTUUECKUX, CHIPbEBBIX, U POJIb
XMMHU B PELICHUH ATUX MPOOIIEM.

WUTIOCTPUPOBATh Ha TMpPUMEpax CTAHOBICHUE M HBOJIOIMUI0 OPraHMYECKOW XMUMUM KaK HAyKd Ha Pa3IMYHBIX HCTOPUYECKHX ITalax ee
pa3BUTHS;

WCIIOJIb30BaTh METOAbl HAYYHOT'O MO3HAHUS IIPU BHITIOJTHEHUH MPOEKTOB U Y4eOHO-UCCIIEIOBATEIBCKUX 3a71a4 IO U3yYEHUIO CBOWCTB, CIIOCOOOB
MOJIYYEHUSI M PAacIIO3HABAHUSI OPTraHUYECKUX BEIIECTB;

OOBSICHATH TPUPOAY M CIOCOOBI 00pa3oBaHUS XMMHYECKOM CBSI3U: KOBAJIEHTHOW (IMOJSPHOW, HEMOJISIPHON), MOHHOW, METaJUIMYEeCKOH,
BOJOPOJHON — € IENBIO ONPEIeTICHNUs XUMHUIECKON aKTUBHOCTH BEIIECTB;

YCTaHABIMBATh FT€HETHYECKYIO CBSI3b MEXKIY KJlacCaMU OPTaHWYECKUX BEIIECTB I 00OCHOBAHUS MPUHITUIINAIBHON BO3MOKHOCTH MOJTyYSHUS
OpraHWYECKHX COEIUHEHUN 3aJaHHOTO COCTaBa U CTPOCHHS;

YCTaHABIIMBATh B3aUMOCBS3M MEXAy (pakTaMu W Teopuel, NPUUYMHOW M CIIEICTBHEM IPU aHAIH3€ NMPOOJIEMHBIX CUTyalluii ¥ 0OOCHOBaHUU
NPUHUMAEMBIX PEIICHH HA OCHOBE XUMHUYECKUX 3HAHHM.

JIMYHOCTHBIE Pe3yJbTAThI 0CBOEHHMS OCHOBHOW 00pa30BaTe/IbHOI NMPOrpaMMbl:

e [OTOBHOCTh M CHOCOOHOCTH OOYYArOIIMXCS K CAMOPA3BUTHIO U CaMOOOpPA30BAHUIO HA OCHOBE MOTHMBAIMHM K OOYYEHHIO M TO3HAHHMIO;

e C¢opMUPOBAHHOCTh LEJIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOLIECTBEHHOU
MPAKTUKH, YYUTHIBAIOIIETO COLIMAIBHOE, KyJIbTYpHOE, SI3bIKOBOE, JyXOBHOE MHOT000pa3nue COBPEMEHHOTO MUpa.

e Oco3HaHHOE, yBAXUTEIBHOE U 100pOKeIaTEIHbHOE OTHOIICHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, SA3bIKY,
Bepe, IPaKJaHCKOM MO3ULIHUH.

e C¢opMHUpPOBAHHOCTh LIEHHOCTH 3J0POBOr0 U 0Oe30MacHOro oOpa3za >KM3HM; HWHTEpUOpU3ALMs NOpaBWJI HMHAUBUIYAJIBbHOTO U
KOJIJIEKTUBHOTO O€30IMacHOT0 MOBEICHUS B UPE3BbIYAHHBIX CUTyalUsIX, YIPOKAIOMIUX KU3HU U 30POBBIO JIIOAEH, IPaBUJI MOBEACHUS
Ha TPAHCIOPTE U Ha AOpPOrax.

e C¢popMHUPOBAHHOCTh OCHOB 3JKOJOTMYECKON KYJbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOI'O MBIIUICHU,
HaJIMYKE€ OMbITa SKOJOTMYECKU OPUEHTHUPOBAHHOU pedIEKCUBHO-OLEHOYHON U MPAKTUYECKOHN NESITEIbHOCTU B )KM3HEHHBIX CUTYaLUSIX
(FOTOBHOCTB K UCCJICA0OBAHUIO NPUPOLI, K 3aHATUAM CCIIbCKOXO03IMCTBEHHBIM TPYAOM, K XYJOKCCTBCHHO -3CTCTUYCCKOMY OTPAKCHUIO
HNPUPOJBI, K 3aHATHUAM TYPHU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBICHHUIO IPUPOTOOXPAHHOMN ACATEIHLHOCTH).

MeranpenmerHbie pe3yabTaTbl ocBoeHusi OOIL
PerynsituBabie YV ]|

aHATU3UPOBATh CYIIECTBYIOIINE U IUIAHUPOBATH Oyayliue oOpa3oBaTENbHBIE PE3YNIbTaThI;

CTaBUTH LIEJIb ICSITEIIBHOCTH HA OCHOBE OTIPE/IeJICHHOM MPOOIEeMBI M CYIIECTBYIOIINX BO3MOXXHOCTEH;

¢dopmynupoBaTh ydeOHbIE 3a7aull Kak IIard JOCTMIKEHHS IMOCTABICHHOW IIENHU JESTEIbHOCTH;

OTIpeNIeNIATh HeOOXOAUMBIE JACUCTBUE(S) B COOTBETCTBUH C y4eOHOH M MO3HABATEIbHOM 3a7aueil M COCTAaBIIATH AJTOPUTM UX BBINOJHEHHUS;



e 00OCHOBBIBATh M OCYIIECTBIIATH BBIOOp HambOosee 3PPEKTUBHBIX CIIOCOOOB pelieHHs YIeOHBIX W TIO3HABATEIBHBIX 3a/1ad;

® COCTaBJIAThH IUIaH PEHICHUs NMpoOIeMbl (BBIOJHEHHUS MPOEKTa, MPOBEACHUS HCCICIOBAHMUA);

® OIpCaAcIATL NOTCHUUAJIBHBIC 3aTPYAHCHUA IIPU PCIICHUUN y‘le6HOI>’I U I03HaBaTEIbHOU 3aa4i U HaXOAUTH CPCACTBa AJIA UX YCTPAHCHHA,

® ONpeaeNiaTh COBMECTHO C IE€IaroroM M CBEPCTHUKAMH KPUTEPUH IUIAHUPYEMBIX Pe3yJbTAaTOB U KPUTEPUH OIICHKH CBOEH ydueOHOM
ACATCIIBHOCTH,

Ilo3znaBaTeabHbIe YY ][

® OOBACHATDH SIBJIEHUS, IIPOLIECCHI, CBA3M M OTHOLLICHMS, BBISBISEMBbIE B XOJ€ IO3HABATEIbHOM U HCCIENOBATENbCKON JEATeNbH OCTU
(IpUBOIUTH OOBSICHEHHE C U3MEHEHHEM (DOPMBI MPEACTABICHHUS; OOBICHATD, AETATU3UPYSA MK 0000M1as; OObICHATh C 3aJaHHONW TOYKH 3PEHHS );

® BBISBIISITH U Ha3bIBaTh MPUUYUHBI COOBITHS, SIBJICHUS, B TOM YMCJIe BO3MOXKHBIE /Hau0oyiee BEpOSITHbIE IPUYUHBI, BO3MOKHbBIE TIOCIECTBUS
3aJJaHHO NPUYHHBI

e 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIpeAMET U/UJIU SIBJICHUE;

® OMNpENENATh JOIMYECKUE CBA3M MEXAy MpeAMeTaMH W/WIN SBICHUSAMU, 0003HAuaTh JaHHBIC JIOTHUECKHUE CBSI3M C IIOMOILIBIO 3HAKOB B CXEME;

® I[IepEeBOJUThH CIIOXKHYIO IO COCTaBy (MHOTOAcHEKTHY0) MH(pOpMaluio U3 rpaduueckoro uiud (GopMaln30BaHHOTO (CHMBOJIBHOIO)
IpeJCTaBIeHHs B TEKCTOBOE, 1 HA000pOT;

® DPE3IOMHPOBATh IVIABHYIO UJICI0 TEKCTA;

® AHAIN3HUPOBATh BIMSHUE SKOJIOTMYECKUX (DAaKTOPOB Ha Cpely OOMTaHUs >KUBBIX OPraHU3MOB;

¢ [IPOBOAUTH NPUUMHHBIN U BEPOSITHOCTHBIM aHAIN3 SKOJIOTMYECKUX CUTYaLUH;

® DPACHPOCTPAHATH SKOJOTMYECKUE 3HAHMA U Y4acTBOBATh B NPAKTUUECKHX JieNIaX MO 3alUTe OKpPY’>KaloLleH Cpensl;

e BHIpaXaTh CBOE OTHOIIEHHE K MPHUPOJE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, IPOCKTHbIE pabOTHI.

Kommynukatusubie YY /1

e OmpeaesiATh 3a7ady KOMMYHUKAllMM U B COOTBETCTBUU C HEH OTOMpATh peueBbI€ CPEICTBA;

e yMeHue paboTaTh B IPyMIe — COTPYAHHUYATh HA OCHOBE KOOPAMHALMN PA3IUUHBIX MMO3UIMN

e 0TOMpATh U UCTOIB30BATh PEUEBBIE CPEJICTBA B NIPOLIECCE KOMMYHMKAIMH C APYTUMH JTIOABMH (AUAJIOT B I1ape, B Majoi Ipymnmne U T. 1.);

® [IpPEeJCTaBIATh B YCTHON MJIM MUCBMEHHOM (popme pa3BepHYTHIN MJIaH COOCTBEHHOM €A TEIbHOCTH;

® [IPUHUMAThH PEIICHHE B XOJI€ IUAJIOTA U COTIACOBBIBATH €T0 C COOECETHUKOM;

® CO0371aBaTh MUCbMEHHBIE «KIMIIMPOBAHHBIE» U OPUTMHAIIBHBIE TEKCThI C MCIOJIb30BAHUEM HEOOXOAMMBIX PEUEBBIX CPEACTB;

® CHOJb30BaTh BepOalbHbIE CPEICTBA (CPEACTBA JOIMYECKON CBSI3U) JUISl BBIAEICHUS CMBICIOBBIX OJIOKOB CBOErO BBICTYIUICHHUS,

® CHOJB30BAaTh HEBepOaNbHbIE CPEACTBA WIM HAIJIAAHBIE MaTepHallbl, MOATOTOBICHHBIE/OTOOPAHHbIE MO PYKOBOACTBOM YUHTEIIS,;

e JIeJIaTh OLICHOYHBIM BBIBOJ O JOCTHMXKEHHM LEJIM KOMMYHUKAlUHMHM HEIOCPEACTBEHHO IOCIE 3aBEPUICHUA KOMMYHHMKAaTMBHOIO KOHTaKTa U
00OCHOBBIBAaTh €rO.

e I[IeJICHANpPABJIEHHO HCKATh U HCIOJIb30BAaTh MH(GOPMALMOHHBIE PECYpPChl, HEOOXOAUMBIE JUIsl PEIICHUS YYeOHBIX U MPAKTHYECKUX 3a]ay C
nomoisto cpeacts UKT;



Coaep:xkanne
Teopuss XMMHU4YECKOI0 CTPOEHHMS OPraHu4YecKHX coequHeHmid. Ilpupona xuMu4yeckux cBsizei

Oprannueckue BemecTBa. [losiBIeHne u pa3BUTHE OPraHUYECKOW XUMHH KaK HayKH. XMMHUYECKOE CTPOCHHUE KaK MOPSAJOK COSTUHEHUS aTOMOB
B MOJIEKYJIE€ COIJIaCHO HMX BaJleHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUM XHMHUYECKOrO CTPOCHHUS OpraHWYecKkux coeauHeHuii A.M. Byrtneposna.
VYriepoiHbIil CKEJIET OPraHu4ecKoil MosieKyJibl. KpaTHOCTh XMMHYECKOH CBS3U. 3aBUCUMOCTh CBOMCTB BEILLECTB OT XUMHUYECKOTO CTPOEHHUSI MOJIEKYJL.
N3omepust u uszomepnl. [lonsitue o ¢yHkuuoHanbHOW rpymnme. [lpuHuMnbl KiaccupUKALMK OpPraHUYecKHX coeAauHeHuil. Cucremarudeckas
MEXIyHapoHasi HOMEHKJIaTypa U MPUHLUIIE 00pa30BaHUs Ha3BaHUI OPraHMYECKUX COCIMHEHUM.

MecTto 1 3Ha4eHHE OPraHMYECKOW XUMHU B CHCTEME €CTECTBEHHBIX HayK.
YrieBoaopoasl

[IpenensHble yriaeBoaopoasl (ankaHel). Cmpoenue monekynivl memana. I'OMONOrMYecKWil psn ankaHoB. ['omornorun. MexayHapomHas
HOMEHKJIaTypa OPraHM4YeCKHUX BemecTB. M3oMepus yriaepogHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHS (PU3UUECKUX CBOMCTB. XUMHUECKHE CBOHCTBA
(Ha mpuMepe MeTaHa M 3TaHA): peaKIuu 3aMelleHHs (TaJlOTeHHpPOBAaHME), JETHIPUPOBAHUS KaK CIIOCOOBI IMOJIyYEHUs BAXKHEWIIMX COCAMHEHUH B
OpraHM4YecKoOM CHHTe3€. [ 'opeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIIa B MPOMBIIIJIEHHOCTH U OBITY, uzomepuzayuu aikavos. Llennvie
peaxyuu. Ce0b600HbIe padukansl. I anocenonpouzsoonsie arkanos. HaxoxaeHue B Ipupoie U MIPUMEHEHHUE aJIKAaHOB.

Kpatueie cBsizu. HempepenbHbie yrieBomoponbl. AnkeHbl. Cmpoenue monekyavl smunera. SP— ubpuouzayus. 'OMOJOTUYECKUN Pl
ankeHoB. Homenknatypa. 3omepust yriaepoJHOTo CKesleTa U MOJIOXKEHUsI KPaTHOW CBSI3M B MOJIEKyJle. XMMHUYECKHe CBONCTBA (HAa MpUMeEpe 3TUIJICHA):
peaKkiuu TPHCOCAMHEeHHs (TaJIOTCHUPOBAHUE, 2UOPUpPOSaHue, TUAPATALHUS, 2UOPO2ALO2eHUPO8anie) KaK CHoCco0 MOMydeHHs] (YHKIIHOHATBLHBIX
NPOU3BOAHBIX YTIIEBOIOPOAOB, ropenus. [Ipasunro Mapkoenuxosa. Beicokomonexynsaphovle coeounenus. Kauecmeennvle peakyuu na 080UHYI0 C8A3b.
[Monumepuzanusi STUIEHA KaK OCHOBHOE HANpaBiICHUE €ro HCIOJIb30BaHUA. [lONMATHIEH KaK KPYMHOTOHHAXHBIM NPOAYKT XHUMHUYECKOTO
npous3BoACTBa. [I[pumenenue >TuieHa.

Anxanuensl u kaydyku. [loHsTue 00 ankagueHax Kak yIIeBOIOpPOJAax C IBYMs ABOWHBIMH CBs3siMu. [lommmepusanus auBnaMiaa (OyTagueHa -
1,3) kak croco0 MmojaydeHHss CHHTETHYECKOro Kayuyka. Mzonpen (2-memundoymaouen-1,3). HaTypanbHbI ¥ CHHTETUYECKHI KayuyKH. BynkaHu3aus
kayuyka. Pesuna. IIpumenenue xayuyka u pe3usbl. Conpsowcénnvie 0gotinvie ceasu. llonyuenue u xumuyeckue ceoticmea ankaouenos. Peaxyuu
npucoeOUuHeHUs (2aN02eHUpo8anus) U NOAUMEPUIAYUU ANKAOUEHOS.

Ankusbl. AuetusieH (3TUH) U ero romoiioru. Cmpoenue monekyavl ayemunena. I'omonorndeckuil psan ankuHoB. Homenknarypa. M3omepus
YIJIEPOJIHOTO CKEJIeTa U MOJIOKEHHS KPaTHOU CBSI3M B MoJjieKyne. Meowknaccoeasn uzomepus. sp-1 ubpuousayus. XuMudecKrue CBOWCTBA (Ha pUMepe
areTusIeHa): peakiuyu NpucoeIuHeHus (TalIOTeHUPOBAHUE, 2UOpUposanue, THAPATALNS, 2UOPO2AI0ceHUPOBaHIe) KaK CTTOcO0 MOIydeHUs TTIOJIUMEPOB U
JPYTUX TOJIE3HBIX MPOAYKTOB. ['OpeHHe aleTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU Uil CBapKU U pe3Ku MeTauioB. [IpuMeHeHue
aleTHICHA.

Ilonsmue o yuxnoankanax.

ApeHbl (apoMaTHyeCKUE YIJIEBOAOPOAbI). beH3oi kKak mnpeacTaBUTENb apoOMaTUUYECKUX YIiaeBONOpoaoB. Cmpoenue Mmonekynvl OeH301d.
XUMHYECKHEe CBOMCTBA: peakluy 3aMelleHus (TaJIOreHUpOBaHUE) KaK CIOco0 MOIyUYeHUs] XUMHUUYECKUX CPEJICTB 3allMThl PaCTEeHUMN, MPUCOECTUHEHUS
(ruapupoBaHWE) KakK JOKa3aTelbCTBO HEMpENeNbHOr0 xapakTepa OeHzosa. Peaknust ropenwms. Toayon. Hzomepus samecmumeneii. Ilpumenenue
oenzomna. [lecmuyuowi. [ enemuueckas c6s3b apeHo8 ¢ OpyeUMU y2ie8000pO0aMU.

Ilpupoonvie ucmounuxu yene8o0opooos. Ilpupoounviii caz. Hegpmo. [lonymuvie negpmsanvie cazvi. Kamennwiii yeonv. Ilepepabomrxa neghmu.
Ilepeconka negpmu. Pexmugpurxayuonnas xonouna. bensun. Jluepoun. Kepocun. Kpexumne negpmenpooyxmos. Tepmuueckuil u Kamaiumuyeckui
kpexunau. Iluponus.



Kucsiopoaconep:kamme opraHudeckue coeJIMHEHMSs.

Kucnoponconepxamiue opranndeckue coeauHenus. OaHoaToMHble TipeaeabHble cnupThl. Kitaccudukamnms, HOMEHKIaTypa, ©30MepUsi COUPTOB.
MetaHos ¥ 3TaHOJ KaK MPEICTABUTENIH MPEAeIbHBIX OJJTHOATOMHBIX CIUPTOB. [lepsuunbiil, 6MOPUUHBIU U MPEMUYHbIL amombl yerepodd. Booopoonas
c6:3b. XUMHUUYECKHE CBOMCTBA (HA MpUMEpPEe METaHOJIa ¥ ATAHOJA): B3aUMOICHCTBUE C HATPUEM KaK CIIOCO0 YCTaHOBJICHHS HAJTUYUS THAPOKCOTPYIIIIHI,
peakius ¢ raJoreHoBOJOPOJaMH KaK CIIOCO0 MOJTyUYeHHUsl pacTBOPUTENEH, eTuipaTalus Kak crnoco0 nojydeHus dTuiaeHa. Peakius ropeHus: CupTh
Kak ToruBo. Cnupmogoe bpooicenue. Pepmenmul. Booopoousie cesazu. [lpumenenne Metanosa u 3Tanosna. @u3nonaorndyeckoe JAeiCcTBUE METaHOJIa U
9TAHOJIa Ha OPTaHU3M YeJIOBEeKa. ANKO20NU3M.

MHOTOaTOMHBIE CIUPTHI. DTUICHIJIMKOIb U TIULEPUH KaK MPEACTaBUTEIH MPeJeIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakus Ha
MHOTOAQTOMHBIE CHUPTHl W €€ NpPHMEHEHWEe JUIsl pPacllO3HAaBaHWs TIIHMIEPHHA B COCTaBe KOCMETHYECKHMX CpeAcTB. lIpakThyeckoe NpUMEHEHHE
STUJICHTJIUKOJIA U TJIUMLEpUHA.

®enon. Apomatudeckue cnupThl. CTpoeHUE MOJIEKYJbl (heHosa. Bzaumnoe eiuanue amomos 6 monekyie genona. Xumuueckue c8ouUcmed.
83aumooeticmsaue ¢ Hampuem, SUOPOKCUOOM Hampusi, bpomom. Kauecmeennas peaxyus Ha ¢eHon.

[Ipumenenue denomna.

KapOonunbusie coenunenus. KapbonunbsHast rpynna. AnpaerujaHas rpynmna. Anpaerunsl. Ketonsl. M3omepust m HoMeHkna typa. [lonyuenue u
XumudecKkue ceoticmea anvoecudos. Peaxyuu oxucnenus u npucoeounenus arvoecudos. Metananb (popmanbaeru) U dTaHaidb (aleTanbIeru) Kak
MpEeCTaBUTENIN NPEACIbHBIX albaeruioB. KauecTBeHHbIE peaklMi Ha KapOOHWIBHYIO TPpyNNy (peakius «cepeOpsHOro 3epKaiay, B3auMOJICHCTB Ue C
runpokcugom meau (1)) u ux npumeHeHue aiss OOHAPYI)KEHUsS NPEISIbHBIX albJICTHIOB B IMPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTB
anpaerunoB. [Ipumenenne Gpopmanpaeruia u aeTaibaeruia.

Kapb6onoBeie kucnotsl. Kapbokcunvnas ecpynna (kapooxcoepynna). Hzomepus u nomenxnamypa kapoonoswvix xuciom. OIHOOCHOBHBIE
npeaeabHble KapOOHOBBIE KUCIOTHL. [lonyuenue 00HOOCHOBHBIX NpedenbHblX KapOOHO8bIX KUcIom YKCYCHasi KMCJIOTa KaK IPeACTaBUTENb MPEAEIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA (Ha MpUMEpe YKCYCHOM KHCIOTHI): PEaKIUU C MeTaJulaMHU, OCHOBHBIMHU OKCHIAMH,
OCHOBAaHUSIMU W COJIIMH KaK TOATBEPXKICHHUE CXOACTBA C HEOPTaHWYECKUMH KHCIOTaMu. Peakuums stepudukanyym Kak croco0 TMOJYyYEHHUS CIO0XKHBI X
3¢upos. [IpumeneHne ykcycHOl KHCIOThl. MypaBbuHAs KuciaoTa. Aneratsl. [IpencraBienne o BEICIINX KApOOHOBBIX KUCIOTaX.

Cnoxubie 3pups! u xupsl. Homenxnamypa. Ilonydenne, XuMudecKre CBOMCTBA CIIOKHBIX 2¢upoB. Peaknus srepuduxannn. Croxxabie 2PUpbI
KaK MPOJYKTHI B3aUMOJICHCTBUS KapOOHOBBIX KHCIIOT CO cnupTaMu. [IpuMeHeHne CIoKHBIX 3QUPOB B MUIIECBON U MapdIOMEPHON MTPOMBIIIICHHOCTH.
Kupsl kak cioxsble 3(QUPHI TIWIEpUHA W BBICIINX KapOOHOBBIX KHCIOT. PacTurenbHbie W KUBOTHBIE KHUPBI, UX COCTaB. Pacro3HaBaHue
pacTHTENBHBIX JKHPOB HA OCHOBAaHWHM WX HEMpPeAeTbHOTO xapakTtepa. llpumenenue xupoB. ['Maponn3 WM OMBUICHHE XHPOB KakK CIIOCOO
MPOMBIIIEHHOTO MOJYYEHHUsI COJIeil BBICIIUX KapOOHOBBIX KHCIOT.

MpI4 Kak coiM BBICIIUX KapOOHOBBIX KHUCIOT. Moromme cBoiicTBa Mbuta. Cunmemuueckue monouue cpeocmsd.

Vraesoapl. Knaccudukamus yrineBogoB. Monocaxapuabl. Onucocaxapuowl. Jlucaxapunpl. HaxoxaeHue yrieBoJoB B mpupone. ['roko3a Kak
anpaerugocnupt. bpoxkenue rimoko3bl. ®dpykrosza. Caxapoza. [udponus caxaposvi. Kpaxman M Le/UII0JI03a KaK OWOJOTMYECKHE MOJIUMEPHI.
XUMUYECKre CBOWCTBA KpaxMmalia M IEJUTIOJIO3Bl (THAPOJIN3, Ka4eCTBEHHAs pEakIs ¢ HOJAOM Ha KpaxMall M €€ TMpPUMEHECHHUE i OOHapyKEeHUS
KpaxMmaJia B MPOAyKTax nuTanus). [I[pumenenne u 6mosorndeckas poiib yriieBoaoB. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpE aleTat Horo
BOJIOKHA. Ayemunyenntonoza Knaccugukayus 6010koH.

Nnentudukaiys opraHuuecKuX COSUHEHUN. [ enemuueckas cés3b mMedHcoy Kiaccamu opeanuieckux coeournenuti. TUTIBI XUMUYECKUX peaKIui B
OpraHN4ecKOl XUMUHU.

A3oTcoaep:Kanye OpraHnyecKkne coeTuHeHUsl.



AmuHOKHCHOTHI W Oenku. CocTaB W HOMEHKJIATypa. Amunvl. Amunoepynna. Awunun. Ilonyuenue u Xxumuyeckue Cc80UCMBA AHUIUHA.
AMMHOKHUCIIOTHI KaKk aM(OTEepHbIE OpraHUYEeCKHUe COeAMHEHUs. M3omepusa u nomenxknamypa. bunonapuwiii uon. Ilentuanas cBsa3s. buonormueckoe
3Ha4YCHHE O-aMUHOKHCIOT. OONacTH MPUMEHEHHs] aMUHOKHUCIOT. Xumuueckue cgeoticmea amunokucaiom. I[lenmuowl. Ilonunenmuowi. I'nuyun. benku
Kak mpupoaHbie ouornonumepbl. CocTaB U CTpoeHUE OeNKOB. XMMHYECKHE CBOMCTBAa OENIKOB: rMApoiu3, AeHatypauus. OOHapyxkeHue OelKOB Mpu
MOMOIIY Ka4eCTBEHHBIX (LBETHHIX) peakiuii. [IpeBpamienust 0enkoB Muilu B opranu3Me. buonoruueckue GpyHKIMU OEIKOB.

Azomcoodeporcawgue cemepoyurauyeckue coeounenus. I[lupuoun. Iluppon. Hupumuoun. Ilypun. Azomucmoele ocHoaHusl.
Hyxkneunosvie xkucnomoi. Hyxkneomuowl. Komniemenmapuvie azomucmole OCHOBAHUA.
Xumus u 300posve uenogexa. Papmaxkono2uiecKas Xumus.

Xumusa nonumepos

Honumepvr. Cmenens noaumepuzayuu. Monomep. Cmpykmypnoe 3eeno. Tepmonnacmuunvle norumepsl. CmepeopeynsipHuole noaumepsl. IlorusmuneH.

Honunponunen. Ilonumempagpmopsmunen. Tepmopeakmusnvie noaumepsi. DPenonrogopmanvoecuonvie cmonvl. Ilnacmmaccel. Denoniacmel.

Amunonnacmei. Ilenonnacmei. Ilpupoonuwiii kayuyk. Pesuna. 6onum. Cunmemuueckue kayyyku. Cunmemuueckue 8onoxkHa. Kanpon. Jlascan.
JdemoHcTpanum.

e OO0pa3ipl OpraHMYECKUX BEIIEeCTB U MaTepuaiaoB. Moenu MoOJIEKyJl OpraHMYeCKHUX BEIeCTB

e OrTHOIIEHUE AIKAHOB K KUCJIOTaM, LIeJo4YaM, pacTBOpY NEpMaHraHara Kajaus U OpoMHOI Boje.

e Mogenu MOJEKyJ1 IoMoJOroB U u3oMepoB. Ilosnydenue anermineHa kapOuaHbIM crocoOoM. B3aummopeiicTBue anerusieHa ¢ pacTBOPOM
nepMaHranaTta kauus 1 OpoMHoii Bojoi. ['openune aneruiena. Pa3nokenne kaydyka Mpy HAarPeBAaHUHM U UCTIBITAHUE MTPOJAYKTOB Pa3sIOKEHHUS.
3HakOMCTBO ¢ oOpasnamu kKaydykoB. benszon kak pactBopurens. ['openue Oenzona. OTHomenue OeH307a K OPOMHON BOJE M PacTBOPY
nepmaHranata kanus. OKHCIIeHHe TOIyoja

e PactBopeHue B aneToOHE pa3IMYHBIX OpraHUYecKux BemecTB. OOpas3ipl MOIONIMX W YUCTSIIMX CPENCTB.

e  OOpa3smsl IIacTmace,

JlabopaTopHble ONBITHI.
W3roToBieHne Moaenel MOJIEKYJI YTIeBOAOPOIOB
O3nHakomIieHue ¢ o0pas3amMu NpoayKToB HedrenepepaboTKu
Oxucnenne 3ranona okcugom menu (I1).
PacTBOpeHue riaumeprHa B BOJie U peakius ero ¢ ruapokcuaom meau (I1).
XumMmudeckue cBoicTBa heHona
OxucneHnue MeTaHajs (3TaHajsl) OKCUJIOM cepedpa.
Oxucnenue meranas (3tanans) ruapokcugaom meau (I1)
PacTBOpUMOCTB KHPOB, JOKA3aTEIBCTBO WX HEMPEIECTBHOTO XapaKTepa, OMBUICHHE JKHPOB.
CpaBHEHHE CBOWCTB MBIJIa U CHHTETHYECKIX MOIOIINX CPEIICTB
10. CgoiicTBa TIIOKO3bI KaK ajbJACTHIOCIHPTA.
11. B3aumopeiicTBue caxapo3bl ¢ TUAPOKCUAOM KaJbLIUS.
12. TlpuroToBieHUe KpaXxMaIbHOTO KJIEHCTEpa U B3aUMOACHCTBHE C HOIOM.
13. Tunponu3 kpaxmana. O3HaAKOMJICHHE C OOpa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
14. IIBeTHBIC peaKIIuu HA OCIIKU

COoNOOA~WONE



IIpakTn4yeckne padoThl

1.« [TonyueHnue 3TUIeHa U U3yUYEHHUE €TO CBONCTBY.

2. «I[TonydeHue yKCyCHOM KUCIIOTHI U U3YUCHHE €€ CBOHUCTBY.

3. «Pemienue OKCIICPUMCHTAJIbHBIX 3aJa4 Ha PaCIIO3HABAHUEC OPraHMYCCKHX BEIIECTBY.

4. «Pacrno3HaBaHue IacTMacc ¥ BOJIOKOHY.

TemaTnuyeckoe IIAHMPOBAHHE C ONpeJeeHMeM OCHOBHBIX BHAOB y4eOHoi AesTeabHocTH 10 Kiace

Tembl, BXoaslue B
JAHHBIN pa3aeJt

Ne ypoka, Tema

OcHoBHBIE BHUbI N€ATECJIbHOCTH YYCHHUKA

Teopusi XMMHYECKOT0 CTPOEHHsI OpraHnvyeckKux coenqunenuii. [Ipupona xumuyeckux cpsizeid. (4 u)

OpraHuueckue  BeEIIECTBa.
[losienenne u  pa3BUTHE
OpPraHUYEeCKON XHWMHUHU Kak
HayKH. XUMUYECKOe
CTPOEHHUE  KakKk  MOPSAIOK
COEJIMHEHUS aTOMOB B
MOJIEKYJIE  COIJIaCHO  HX
BAJICHTHOCTH. OcHoBHBIE
MOJIOXKEHUS TEOpUH
XAMHUYECKOTO CTpPOEHHUS
OpPraHUYECKUX COEOUHEHUM
A.M. bytneposa.
YraepoaHsii CKEJET
OpraHUYECKOU MOJIEKYJIBI.
Kpartnocth XUMHUYECKOH

CBSI3U. 3aBHUCUMOCTH CBOWCTB
BEIIECTB OT XHUMHYECKOrO
CTpOCHUSA MOJIEKYII.
N3omepus U HU30MEPHI.
[TonsiTue o pyHKIIMOHATBHOU
Tpymnme. ITprHIATEL

1.IIpeameT opraHM4eCKON XUMUMU.
Teopust XUMHYECKOrO CTPOCHUS

OpraHn4YC€CKUX BCUICCTB.

2.OCHOBHBIE MOJIOKEHUS TEOPUHU
XUMHYECKOIO CTPOCHUS
OPraHUYECKUX COECIMHEHU I
A.M. bytneposa.

3. CocTosiHHE JIEKTPOHOB B
aToMme. DJIEKTPOHHAs MpUpOJa
XUMUYECKUX CBs3€H B
OpPraHUYECKUX COECITUHEHMSIX.

4. Knaccuduxanmsi coeTmHeHMIA
OpTaHUYECKUX.
JdemoncTpanmnu. O0pasusl
OpraHMYeCKHUX BEIIECTB U
MarepuanoB. Moaenau MoiaeKy
OpraHMYeCKHX BEIIECTB

OOBACHSATH, TOYEMY OPTaHMYECKYIO XUMUIO BBIJCIUIIN B OT/ICIbHBIN pa3aesn
XUMHH. Hepe‘IHCJ'ISITI) OCHOBHBIC MMPEANOCHIJIIKM BOSHUKHOBCHUA TCOPUU
XUMHUYCCKOT'O CTPOCHUS. Paznuuyats TPHU OCHOBHBLIX TUIIA YIJIECPOAHOTO
CKeJleTa: pa3BeTBIEHHBIN, HEPA3BETBIICHHBIN U NUKINYecKuil. Onpenensarsb
HaJIMYue aTOMOB YIJIEPOAa, BOAOPOJA U XJIOpa B OPTaHUYECKUX BEIECTBAX.
Paznuyarh NOHATHSA «3JIEKTPOHHAS 000JI0UKa» U «3JEKTPOHHAs OpPOUTAIIBY.
N3006paxaTh 3J€KTPOHHbIE KOHPUTYpallU¥ aTOMOB 3JIEMEHTOB 1-T0O U 2-T0
HEepUOJOB C MOMOUIbIO AEKTPOHHBIX M TPaQUUECKUX 3JIEKTPOHHBIX (OPMYII.
OOBACHATH MEXaHU3M 00pa30BaHUs U OCOOCHHOCTH G- U TT- CBSI3CH.
OHpe]ICJ'IHTI: NPUHALJICIKHOCTh OPraHn4Y€CKOro BEIECTBa K TOMY WX HUHOMY
KJIacCy MO CTPYKTYpHOU (opmyie




KJIacCu(uKaImu
OpPraHWYECKUX COECAUHEHUM.
CucremaTtuueckas
MEXIyHapo iHas
HOMEHKJIATypa U NPUHITHITBI
oOpazoBaHUs Ha3BaHUU
OpPraHUYECKUX COCAUHEHUN.
Mecto u 3Ha4YCHUE
OpPraHWYeCKOM  XHMHU B
CUCTEMC C€CTCCTBCHHBIX HAYK.

2. Yraesoaopoasbi (10 u)

2.1. TIpenesibHbIE YIJIEBOAOPOIbI — AJKAHBI (2 1)

IIpenenbHBIC YrIeBOIOPOIBI
(ankansr). Bo30yxnénnoe
COCTOSIHHE aToMa yTJiepoa.
I'mbpuan3anus aTOMHBIX
opOwuraneii. 'omonoru.
Tl'omonoruueckast pa3HOCTb.
T'omonoruueckuii psn.
MesxayHapoaHas
HOMEHKJIaTypa OpTraHHMYECKUX
BemecTB. M3omepus
YIJIAEPOAHOTO CKeTeTa.
Peakuuu 3amenieHus
(rasoreHupoBaHue),
JeTUAPUPOBAHUS,
WM30MepHU3aIiy aJIKaHOB.
Ilennbie peakium.
CBoOo/iHBIE PpaAJAMKAJIBL.
l'anorenonpounsBoaHbIE
aJIKaHOB

5. DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
aJKaHoB. 'oMOJIOTH 1 H30MEPHI
AJIKaHOB.

6. MeTtan — npocrenmuit
NPECTaBUTEIIb aJIKaHOB.

HdemoncTrpanuu. OTHOILIEHHE
aJIKaHOB K KHCJIOTaM, IIeJ049am
pacTBOpy NepMaHraHata Kaiaus U
OpoMHO#1 BOIE.
JIaGopaTopHbIii ONIBIT.
N3roToBieHne Moaenei MoJIeKy
yIJIEBOJOPOJOB

OOBSCHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKAHOB HA OCHOBE
MpeCTaBICHU 0 rudpuaAM3anu opourtaneit atoma yriepona. M3roraBiusarhb
MOJIETT MOJIEKYJI aJIKaHOB, PYKOBOJCTBYSICh TEOPUEH XUMUYECKOTO CTPOSHUS
OpPraHn4eCKuXx BEIICCTB. OTianyaTth TOMOJIOTH OT HN30MECPOB. HaspiBaTh ajikaHbl
10 MEXAYHapOoIHOM HOMeHKIaType. COCTaBIIATh yPABHEHUS XUMHYECKHUX
peakIuii, XapaKTepU3yOINX XUMHUIECKUE CBOMICTBAa METaHA U €r0 TOMOJIOTOB.
Pematp pacuéTHbIC 331241 HA BBIBOJ (POPMYIIBI OPraHUUECKOTO BEIIECTBA




2.2. HenpeneJbHbIE YIJI€BOIOPOAbI (AJTKEHbI, AJIKAINEHbI M AJIKUHBI) (4 1)

Kpatnsle cBs3u.
HenpenensHblie
YIJI€BOAOPOBI. AJIKEHBI. SP -
I'ubpuauzanus. Iten
(aTunen). Uzomepus
IIOJIOKEHUS NIBOWHOM CBSA3U.
IIpocTpancTBeHHas
uzomMepus (crepeo-
nzomepusi). Peakumu
MIPUCOETUHEHUS
(rugpupoBaHue,
rajoreHupoBaHueE,
rufpaTalms), OKUCICHUS U
MOJIMMEPU3ALINH AJIKEHOB.
BricokoMonekynspHbie
coenuHenus. KauectBeHHble
peaKuuu Ha JBOMHYIO CBSI3b.
AnkanueHsl (TUeHOBBIE
yII1€BOA0pObl). JIuBUHMI
(6yramuen-1,3). U3omnpewH (2-
MeTuiI0yTaauen-1,3).
Conpsbxk€HHBIE TBOWHBIE
cBsa3u. Peaknun
MIPUCOCTUHEHUS
(TamoreHNpOBaHMS) U
MOJTUMEPHU3AIINN ATTKATUCHOB.
AueruneH (3TUH).
MesxknaccoBasi H30MEpHs.
sp-I'mbpuauzanus
JJIEKTPOHHBIX OpOHTANIEH.
Peakuuu npucoenunenus,
OKHCJICHUS U
MOJIUMEPU3ALINUA  ATTKUHOB

7. HenpenenbHbIE yTI€BOAOPOIBL.
AJKeHBI: CTPOEHUE MOJIEKYII,
TOMOJIOTHSI K H30MEPHUSI.

8. Ilpakxmuueckasn paboma 1
«ITomy4eHue 3THIICHA U OTBITHI C
HUAM.

9. AKamveHsl.

10. AuerniieH U ero roMoJIOTH.

Hemoncrpanuu. Mogenu

MOJICKYJI TOMOJIOTOB U HM30MEPOB.

[Tonyuenue anerunena
KapOHMIIHBIM CIIOCOOOM.
BzanmoeiicTBre aleTHineHa ¢
pacTBOPOM MepMaHTaHaTa Kalus
n OpoMHO# Bojo#. ['opeHue
aneruieHa. Paznoxkenne kayuyka
NP HArPEBAaHUM U UCTILITAHUE
MPOJAYKTOB Pa3I0KECHUS.
3HaKOMCTBO ¢ o0pa3iamu
Kay4dyKOB

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI ITHJICHA Ha OCHOBE
MpeCTaBICHU 0 THOPUAM3AIMKA ATOMHBIX opOuTanei yriepoaa. M3o0paxaTth
CTPYKTypHBIE (OPMYJIBI AIKEHOB U MX U30MEPOB, HA3bIBATh aJIKEHBI 11O
MEXIyHapOJIHON HOMEHKJIAType, COCTaBISThL (OPMYIIbI aJTKEHOB IO UX
Ha3BaHUSIM.

CocCTaBisATh ypaBHEHHSI XUMUYECKHUX PEaKIHi, XapaKTepU3YIOIIHX
XAUMUYECKHUE CBOMCTBA ankeHOB. [lonmyyaTs sTuneH. Jloka3biBaTh
HETpeIeNIbHBIN XapaKkTep THJICHA C TOMOIIBI0 KAYECTBEHHON peaKInu Ha
KpaTHbIe CBA3U. COCTABIIATh yPaBHEHHS! XUMHUECKUX PEAKIIUH,
XapaKTepU3YIOUUX HEMPEETbHBIN XapakTep ankaaueHoB. OObICHATH SP-
THOPUAU3AIMIO U IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI alleTHIICHA,
Ha3bIBaTh TOMOJIOTH alleTUJIeHa M0 MEXKIYHapOJHOW HOMEHKIIAType,
COCTaBJISTh YPABHEHHMSI PEaKIUi, XapaKTePU3YIOIINX XUMUUECKHE CBOMCTBA
areTHIICHA




2.3. ApeHnbl (apoMaTHYeCcKHe YIJIeBoaopoasbl) (2 1)

Apenbl (apoMaTHuecKue
yrieBoaoposl). benszon.
BbenzonbHOE KOMBITO. ToOmMyoOII.
H3omepust 3amecTUTENE.
Peakuuu 3amenieHus
(ramoreHupoBaHUE,
HUTPOBAHHE), OKUCIICHUS U
MIPUCOSTUHEHUSI apPEHOB.
Ilectuuuasl. ['eHeTnueckas
CBSI3b aPEHOB C IPyTUMU
YIJIEBOAOPOIaMH

11. Bensos 1 ero roMoJIOrH.
CaoiicTBa OeH30/1a U €ro
TOMOJIOTOB.

12. Tomyon. M3omepus
3aMECTUTENEH.

Jdemoncrpanuu. ben3on kak
pacTtBopuTens. [ 'openue OGeHzona.
OtHomeHue 6eH301a K GpOMHOMN
BOJIE U PaCTBOpPY NEpMaHTraHaTa
kanusa. OKHUCIEHHE TOJyoJa

OOBACHATH 3JEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbI OeH307a.
N3o06paxkats cTpyKTypHYIO (hopMyiTy O€H30i1a ABYMsI CITIOCOOAMMU.
OOBACHATH, KaK CBOMCTBa O€H301a 00YCIIOBJICHBI CTPOCHUEM €T0 MOJICKYJIBI.
CocTaBisiTh ypaBHEHUS peakLUi, XapaKTEPU3YIOIIUX XUMUYECKHUE CBOIICTBA
OeH30J1a U €T0 TOMOJIOTOB

2.4. TlpupoiHbIC UCTOYHUKH U NIepepaboTKa yrieBoa0poaoB (2 1)

ITpupoansiii ra3. Hes.
[TomyTHBIE HE]TAHBIC Ta3bI.
KamenHsiii yros.
Ileperonka HedTu.
Pextuduxannonnas
KOJIOHHA. ben3uH. JlurpowuH.
Kepocun. Kpexunr
HedTenpoaykros. [Iuponus

13. IlpupoaHbIE ICTOYHUKHT
yrieBogopoaoB. [lepepaborka
HedTH.

14. KonTpoabHas padora 1 o
TeMaM «Teopust XuMHYECKOro
CTpOCHH OPraHUYICCKHX
COCIMHEHUID, «YTIIEBOLOPOABDY.
JIaGopaTopHbIii ONIBIT.
O3HakomieHue ¢ oopasnamu
IPOAYKTOB He(TenepepaboTKu

XapakTepHu30BaTh COCTaB MPUPOIHOIO ra3a U MOMYyTHBIX HE(PTIHBIX ra30B.
XapakTepu3oBath criocoObl mepepadoTku HeTr. OOBACHATH OTINYNE OCH3MHA
NpPSIMOY MIEPETOHKU OT KPEKHHT - OEH3HHA.

3. Kuciopoacoaep:kamue opranudeckue coeanuenusi (11 u)

3.1. CoimpTst u GeHomsr (3 9)

Kucnoponconepxarniue
OpPTaHWYECKHE COCTUHCHHS.
OpHoaTOMHBIE MpeAeTbHbIE
crnupthl. DyHKIIMOHATBHAS
rpynmna cnupToB. MeTaHon
(METHJIOBBI CTIAPT). DTAHOI

15. OnHoaTOMHBIE TIpE/ICTbHBIC
CITUPTHI.

Ilonydenue, XuMHUIECKUE
CBOWCTBA M MPUMECHCHUE
OJTHOATOMHBIX TPEACIbHBIX
CITUPTOB.

N300paxats o0uryto popmyIiry 0THOATOMHBIX MPEAEIbHBIX CIIUPTOB.
OO6BsicHATH 0Opa30BaHNUE BOJIOPOJHOM CBSA3M U €€ BIUSHUE HA (pU3nYecKue
cBoiicTBa ciupToB. COCTABIATH CTPYKTYpPHBIE (OPMYJIIBI CIIUPTOB U UX
M30MEpOB, HA3bIBaTh CIUPTHI MO MEXIYHapOAHOW HOMeHKIaTtype. OOBACHATH
3aBUCUMOCTb CBOMCTB CIIMPTOB OT HaNM4Msl pyHKUIHOHANBHO# rpymmsl (-OH).
CoCTaBIsATh ypaBHEHHS PEAKIIHI, XapaKTePHU3YIONINX CBOMCTBA CIIUPTOB U X




(PTUIIOBBIN CTIUPT).
[TepBuYHBII, BTOPUYHBIA U
TPETUYHBIA aTOMBI yriepoja.
Bonmoponnas cBsi3b.
CnupToBoe OpOKECHHE.
®epmenTsl. BogoponHsie
CBSI3U. AJIKOTOJIU3M.
MHoroaToMHbI€ CIUPTHI.
OTUIEHIIMKOJIb. [ IHLepuH.
KauecTBeHHas peakuusi Ha
MHOT0OaTOMHBIE CITUPTBHI.
®eHoabl. ApoMaTHYECKue
crupthl. KauecTBeHHas
peakius Ha (HeHOoI

16. MHOTOaTOMHBIEC CITUPTHI.

17. ®eHonbl M apoMaTHYECKUE
CIIUPTHIL.

JlabGopaTopHble ONBITHI.
OxucrneHne 3TaHoJIa OKCUAO0M
menu(Il). PactBopenue
TJIMOepuHa B BOAC U pC€aKIusAa €1o
c ruapokcugom meau(1l).
XumMudeckue cBoiicTBa heHona

npUMeHeHHne. XapaKTepu30BaTh (HPU3UOJIOTHYECKOE ACHCTBHE METaHOIa U
staHoJsia. COCTaBIISITh YPABHEHHUS PEAKIIMMA, XapaKTePU3YIOIIHNX CBONCTBA
MHOT'OATOMHBIX CIIUPTOB, M MPOBOJMTHh KAYSCTBEHHYIO PEaKIUIO Ha
MHOT'0aTOMHBIE CIUPThI. OOBACHATH 3aBUCUMOCTH CBOMCTB (peHoIa OT
CTPOCHUA €TI0 MOJICKYJIbI, B3AMMHOC BJIMSHUC aTOMOB B MOJICKYJIC HAa IIPUMEPE
¢denona. CocTaBIISITh ypaBHEHUS PEAKIINM, XapaKTEPU3YIOIIUX XUMUIECKHE
cBolicTBa (heHONA

3.2. AiIbIeru/ibl, KeTOHBI M KApOOHOBbIE KHCJIOTHI (3 4)

KapOoHunbHble coeTMHEHUS.
KapOonunpHas rpymnma.
AnpaeruiHas rpymna.
Anbaerunnpl. KeToOHBL
Peakuuu oxucnenus u
MPUCOEAUHEHUS aJbAECTUI0B.
KauecTBeHHbIe peakuu Ha
anpaerusl. KapboHnoBbie
kuciotel. KapOokcuiibHas
rpymnmna (KapOoKCcorpyIrmna).
OOHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE€ KUCIOTBHI.
MypaBbuHas KUCIOTA.
VYkcycHas kuciora. Auerarsl

18. KapOoHHIbHBIE COCIUHEHUS
— aJbJETUABl U KETOHBI.
CBolicTBa U IPUMEHEHUE
aJbJIETUI0B.

19. KapOoHOBBIEC KHUCIIOTHI.
XUMHUYECKHE CBOWCTBA U
MPUMEHEHHUE OJTHOOCHOBHBIX

HpeeNbHbIX KapOOHOBBIX KHCIIOT.

20. IIpakxmuuyeckasa paboma 2
«ITonyuenue u cBoOMCTBa
KapOOHOBBIX KHCIIOTY.
JdemoncTpanuu. Pacteopenue B
alleTOHE Pa3JIUYHBIX
OpTraHWYECKHUX BEIECTB.
JlabopaTopHble ONBITHI.
Okucnenne MeTaHas (3TaHams)
okcumoMm cepedpa(l). Okucnenue
MeTaHas (dTaHams)
rugpokcunom meau (I1)

CoctaBiaTh (HOpMyJIbl H30MEPOB M TOMOJIOTOB aJIBJETUIOB U Ha3bIBAaTh UX 110
MEXJIyHapoaHOH HOMEHKJIaType. OOBACHATh 3aBUCUMOCThH CBOMCTB
albJETUIOB OT CTPOCHUA UX (PyHKIMOHANBHOU rpynnsl. [IpoBoauTs
KAaueCTBEHHbIE PEeaKIUU Ha anbaerujpl. CoOCTaBIsATh ypaBHEHUS PEAKLIMA,
XapaKTepU3YIOLINX CBOMUCTBA anbaeruaoB. COCTaBIsATh (POPMYJIbI H30MEPOB U
rOMOJIOTOB KapOOHOBBIX KHMCJIOT ¥ Ha3bIBaTh X 110 MEXIYyHAPOIHOM
HOMeHKJIaType. OOBACHATh 3aBUCUMOCTh CBOHCTB KapOOHOBBIX KHCIIOT OT
Hannuus pyHkuuoHansHoM rpymmsl (-COOH). CocTaBisTh ypaBHEHHUS
peakuuii, XapakTepu3yIIMX CBOMCTBA KapOOHOBBIX KUCIOT. [lomydars
YKCYCHYIO KUCJIOTY M JOKa3bIBaTh, YTO ITO BEILECTBO OTHOCUTCS K KJIaccy
K1CJIOT. OTIMYaTh MypaBbUHYIO KUCIOTY OT YKCYCHOM C IOMOUIBIO
XUMHUYECKUX PEAKLUHN.

3.3. Caoxubie 3¢pupbl. Kupsl (2 1)




Crnoxusie 3¢upbl. Peakmms
srepudukanmm. lenounoit
THIPOJIU3 CIIOXKHOTO 3(dupa
(ombinenue). Kupsi.
CuHTeTHYECKHE MOIOIINE
CpeACTBa.

21. Cnoxxubie 3(upHI.

22. Kupbl. Motomue cpeacTaa.
Jdemoncrpaunu. O6pa3ibl
MOIOIIMX W YUCTALIUX CPEIACTB.
JlabGopaTopHbI€ ONBITHI.
PacTBOpUMOCTB XHpOB,
JIOKA3aTeIbCTBO MX
HEIpeAeNIbHOTO XapaKTepa,
OMBUICHUE XUPOB. CpaBHEHUE
CBOMCTB MbLJIa U CUHTETHYECKHUX
MOIOIIUX CPEICTB

CocTaBisTh ypaBHEHUS peakiuii dTeprupukanui. OOBICHATH OHOIOTHYECKYIO
pouib sxupoB. CoOmroaaTh mpaBuiia 6€301acHOro 00palleHus co CpeICTBaMU

OBITOBOIl XUMUHU

3.4.

Yraesoabl (3 1)

YraeBoapl. MoHOCaxapuabl.
I'moko3a. @pykTo3a.
Onurocaxapunsl.
Hucaxapunsl. Caxaposa.
ITomucaxapunpl. Kpaxmani.
I'mukoren. Peakmus
MOJIMKOHIEHCALIUH.
KauecTBenHnast peakuus Ha
kpaxmai. Llemnronosa.
AueTunnenitonosa.
Knaccugukamust BoIoKoH

23. Yruesonsl. I'mroko3a.
Omnurocaxapuasl. Caxaposa.

24. Tlonucaxapunsl. Kpaxmai.
Lemmomno3a.

25. Ilpakmuueckas paboma 3
«Pemenne sKcriepuMEHTaIbHBIX
3a/1a4 Ha MOJIyYeHUe U
pacro3HaBaHUE OPraHUYECKHUX
BEILIECTBY.

JlabopaTopHble ONBITHI.
CBoiicTBa ITIOKO3BI KaK
aJIbAETUIOCTIUPTA.
BzaumopneiictBue caxaposbl ¢
TUAPOKCUAOM KaJIbLIMSL.
[IpuroroBneHue KpaxMajabHOTO
KJIEHICTEPA U B3aUMOJACHUCTBHE C
HonoM. I'maponus kpaxmaina.
O3HakomieHue ¢ o0paznamMu
HPUPOIHBIX M NCKYCCTBEHHBIX
BOJIOKOH

OOBSICHATb OMOJIOTHYECKYIO POJIb INIIOKO3bI. [IpakTHuecku H0Ka3bIBaTh
Hajauuue (PyHKINOHAIbHBIX I'PYII B MOJIEKYJIE IVIFOKO3BI.

OOBACHATD, KaK CBOWCTBA CaXapo3bl CBA3aHbI ¢ HATMUUEM (DYHKIIMOHAIBHBIX
Ipyni B €€ MOJIeKyJle, U Ha3blBaTh 00JIACTH NPUMEHEHUsS Caxapo3bl.
CocTaBiATh ypaBHEHHUS PEaKLMil, XapaKTepU3YyIOLIUX CBOICTBA caxapo3sl.
CocTaBisATh ypaBHEHHUs PEaKLUNA IUAPOIN3a KpaxMalla U OJIMKOHICHCALlUH
MOHOcaxapu0B. [IpoBOINTE KAUECTBEHHYIO PEAKLIMIO HA Kpaxmall

4. AzoTcoaep:kamue

oprannuyeckue coequHenus (5 )

AzoTconepxaiiue
OpTraHUYECKUE COCTUHEHUSI.

26. AMUHBI.
27. AMUHOKUCIIOTBI. benku.

CocTaBnATh ypaBHEHHS peaKLUid,

XapaKTCPpU3YIOIIUX CBOMCTBA aMUHOB.

OOBICHITH 3aBUCUMOCTEL CBOWCTB AaMHUHOKHUCIIOT OT CTPpOCHHA UX




AmMuHBI. AMUHOTpYTITIA.
AHUINH. AMUHOKHCIIOTHI.
Bunonsipablii MOH.
[Mentunnas (amMumgHAs)
rpynmna. [lentuanas
(amuaHas) cBs3b. [lenTuas.
IMomunentuasl. 1 nummH.
benku. Ctpyktypa 6e1K0BOMA
MOJIEKYJIbI (II€pBUYHAS,
BTOPUYHAsI, TPETUYHAS,
yeTBepTUYHast). JleHaryparms
U rugposau3 6enkoB. L{BeTHbIe
peaKkIru Ha OeIKH.
A3zoTcoaepixaliue
reTepOIUKINICCKUE
coenuHenus. ITupuaun.
Iuppon. [Mupumuaus.
[Iypun. A3otuctsie
ocHoBaHus. HyknenHoBbie
KUCIOTHI. HykiieoTup!.
KommnnemenrtapHubie
A30THCThIE OCHOBAHUSI.
dapmakoIoruyeckas XuMus

28. AzoTcopepxarue
TeTePOLMKINYECKUE COCTUHEHHS.
HyxkiienHOBbIE KUCIIOTHI.

29. XuMus ¥ 3I0POBBE YEeIOBEKA.
30. KonTpoasHas padora 2 1o
temaMm «Kucnopoacoaepxariue
OpraHUYECKHE COCTUHEHUSD,
«A3oTcozepxalire OpraHu4ecKue
COCMHEHUS».

JladoparopHblii onbIT. [[BeTHEBIE
peakuu Ha OeIKu

(GyHKIMOHANBHBIX Tpynn. Ha3plBaTh aMHHOKHCIOTEI TI0 MEXKIyHapOJIHOM
HOMEHKJIATYpPEe M COCTaBJISTh YPaBHCHHs PEaKIIHMi, XapaKTePU3YIOIINX X
CBOIICTBA.

OOBACHATH OMOJIOTHYECKYIO POJTh OSITKOB M MX MPEBPAIISHUI B OpraHu3Me.
[IpoBOINTH IBETHBIE peakMK Ha OCTIKH.

OOBACHATH OMOJOTUYECKYIO POJIb HYKJIEUHOBBIX KUCIIOT.

[Tonp30BaThCs MHCTPYKLIMEH K JIEKAPCTBEHHBIM IperapaTam

5. Xumus nojmmepos (4 4)

[Tonumepsl. CteneHp
nosmMepusanui. MoHomep.
CTpyKTypHOE 3BEHO.
TepMmonnacTuuHbie
nonumepbl. CTepeoperysipHb
e noxuMmepsl. [lonudTumnes.
IHonmunponuieH.
[TonuTerpadTopaTrIieH.
TepmopeakTUBHEIE
MTOJTUMEPHI.
denonopopMalbIeTHIHbIC
cMoJbl. [Inactmaccsl.

31. CunTeTHYECKHE TOJUMEPHI.
KonpaeHcanmonueie moimumepsl.
IlenormacTsl.

32. Ilpakmuueckasn paboma 4
«Pacno3naBanue miuactmacc u
BOJIOKOH.

33. Opranunyeckasi XuMHs,
YEJIOBEK M NMPUPOJIA.

34. IToroBelil ypokK 10 Kypcy
xumunu 10 knacca.
JemoncTpannu. OOpasisl
IIACTMACC, CHHTETHYECKHUX

3anuchIBaTh YPaBHEHUS PEaKLMH MOJIMMEPHU3ALMU. 3alUChIBATh YPABHEHUS
peaxkuuii NONMKOHAeHCauuy. Pacrio3HaBaTh OpPraHNYecKue BEILECTBa,
UCIIOJIb3Ysl KAYE€CTBEHHbIEC PEAKIUU




®deHomnacTsl. AMUHOIUIACTBI.
[Tenomnactel. [Ipuponnsii
Kaydyk. Pe3una. DO0HWUT.
CuHTeTHYECKHE KaydyKH.
CHHTeTHYECKHE BOJIOKHA.
Kampos.

Kay4yKOB M CHHTETUYECKHX
BOJIOKOH.

JladopaTOpHBI# ONBIT.
CBolicTBa KarpoHa.

MarepuanbHO-TeXHUYECKOe oDecriedyeHHe 00pa30BaTeJbHOr0 mpolecca

JlaHHBIH y4eOHO-METOJMUECKUN KOMILIEKC A m3ydeHus Kypca xumuu B 10 - 11 kmaccax comepkuT, KpoMe yueOHHMKOB, METOIUYECKUE

mocoowusi, pabo4yue TeTpaju.
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