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PaGouast mporpamma coCTaBlieHa Ha OCHOBE MPUMEPHON TOCYIaPCTBEHHON MPOrPaMMBI TI0 XUMHHU
JU1st 0011e00pa30BaTENbHBIX MIKOJI (0a30BBIM YPOBEHB):

Ha OcHOBe aBTopckoil mporpammel  [abpuensu O.C. , onyOnukoBanHoW B cOopHuke «IIporpammer kypca xumum aas 8-11 kiaccoB
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IosicHUTEILHAA 3aINCKA

Pabouas nporpamma o yueOHOMy npeameTy «Xumusi», 10 kaacc cocTaBieHa B COOTBETCTBUU TPpeOOBaHUAMU (efepaTbHOr0 KOMIIOHEHTa
rocyJIapCTBEHHOTO CTaHAapTa 00Iero oOpa3oBaHus, IPUMEPHON IIPOrPaMMbI CpeAHETOo (MOTHOTO) 001Iero oopa3oBanus o xumuu, 10 kiacc, M.:
«IIpocBemenune», mporpaMmMbl Kypca xumun 1 10-11 kinaccoB o6meo0pa3oBaTenbHBIX YUpexaeHui ( 6a3oBbiii ypoBenb) O.C.I"abpuensHa.

Pabouas nporpamma npennazHadeHa Juist u3yuenus xumun B 10 kimacce cpeneit o01eodpazoBaTesibHOM mKoubl o yueOnuky ['abpuansan O.C.
OctpoymoB WU.T"., Cnaakos C.A. u ap.. Xumus. 10 knacc. (6a3oBsiif ypoBens) M: «IIpocsemenue», 2020r.

W3ydeHnne XxuMuu B CTapIiel 1mikosie Ha 0a30BOM ypOBHE HANpaBJiICHO Ha JOCTHKEHHE CICAYIOIINX IIeeH:

. OCBOEHHE 3HAHUN O XUMHUYECKOW COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, BAKHEUIINX XUMUYECKHUX MOHIATHUIX, 3aKOHAX U TEOPHUSX;
. OBJIaJICHHE YMEHUSMH MTPUMEHSTD MTOJy4€HHBIC 3HAHUS JIs1 O0OBSICHEHHS Pa3HOOOPA3HBIX XUMHUYECKUX SBICHUI M CBOMCTB BEILIECTB, OLEHKU POJIH
XMUMHH B Pa3BUTUH COBPEMEHHBIX

TEXHOJIOTHI U TIOJTy4YE€HUH HOBBIX MaTEpUAIOB;

. pa3BUTHE TIO3HABATEIHLHBIX MHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH B IPOIIECCE CaMOCTOSITENILHOTO MPHOOPETEHUSI XUMUYECKUX 3HAHUH C
MCIIOJIb30BaHUEM PA3TUYHBIX UCTOYHHKOB HH(OPMALIMHU, B TOM YHCIIE KOMITBIOTEPHBIX;

. BOCTIHTaHUE YOSKIEHHOCTH B IIO3UTUBHOM POJIM XUMHUU B )KM3HH COBPEMEHHOTO 00IIeCTBA, HEOOXOIUMOCTH XMMHYECKH TPAMOTHOTO OTHOIICHHS
K CBOEMY 3/I0POBBIO U OKPY’KaIOLIEH cpeje;

. IPUMEHEHUE MOTYYECHHBIX 3HAaHUN U YMEHHH U1 0€30I1aCHOI0 UCMOIb30BaHMs BEIECTB U MaTEPHUAJIOB B OBITY, CEIbCKOM XO3SIMCTBE U HA
MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a]ay B MOBCEIHEBHOM KU3HU, MPEAYNPEKICHHS ABJICHUIN, HAHOCSILUX BPE 3/10POBbIO YEJIOBEKA U
OKpY>Kalolllel cpejie.

IIporpamma paccuntana Ha mpenojiaBanue Kypca xumun B 10 knacce ( 6a30BbIii ypoBeHB) B oObeMe 1 yaca B Henento, 34 4 B rog Konnuectso
KOHTPOJIBHBIX paboT 3a rom — 2
KonnuectBo 3aueToB 3a rog — 3
KonnuecTBo mpaktuueckux pador — 2 4y

BayTpunpenaMeTHsiii MOyIb «XHUMUS B 3aJa4ax U YIPAKHEHUAX» - S4.

Ha 6a3ze nentpa «Touka pocray obecrneumBaeTcs peanu3aiusi o0pa3oBaTENbHBIX MPOrPaMM ECTECTBEHHOHAYYHOH WU
TEXHOJIOTUYECKOW HAIpPaBIECHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMU C TpeOOBAHMSAMHU 3aKOHOJIATENbCTBA B cdepe
oOpa3oBaHus u ¢ yuérom pexoMmenaauui denepanbHoro omeparopa ydeOHoro mnpeamera «Xumus». OOpazoBaTenbHas
IporpaMMa Mo3BOJIIET UHTETPUPOBATh pPealn3yeMble 31€Ch OAXO0/Ibl, CTPYKTYPY U COAEp/KaHUE MPU OpraHu3aluu oOyd4eHHUs
xuMuHd B 8—9 Kjaccax, BBICTPOGHHOM Ha 0a3ze J1r000ro M3 MOCTYHHBIX YdeOHO-MeToaumueckux komiuiekcoB (YMK).
Hcnons3oBanue obopynoBaHus LeHTpa « Touka pocTa» MO3BOJSET CO3/AATh YCIOBHSL:



* ISl pacIIUPEHUs COACPIKAHUS IIKOIBHOTO XMMHUYECKOT0 00pPa30BaHuUs;

* ]IS TOBBIILICHUS IO3HABATEIBHON aKTUBHOCTH O0YYaIOIIMXCS B ECTECTBEHHOHAYYHOU 001aCcTH;

* ISl pa3BUTHS JIMYHOCTU peOEHKA B Mpoliecce 00yUeHUst XUMHH, €T0 CIOCOOHOCTEH, (hOpMUPOBaHUS U
YIIOBJIETBOPEHUS COIIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

*JJIs1 paboThl ¢ OJAapEHHBIMU IIKOJbHUKAMM, OPraHM3alMU HUX Pa3BUTHS B Pa3jIMYHbIX 00JacTsIX 00pa3oBaTENbHOM,
TBOPYECKOH JECATEIBHOCTH.

[Tpumensis udpoBbie 1a00PATOPUH HA YPOKAX XUMHUHU, YUAIUECS CMOTYT BBIIIOJHUTH MHOKECTBO JabOpaTOPHBIX padboT
U DKCIIEPUMEHTOB IO MPOTpaMMe OCHOBHOM IIKOJIBI.

Ilnanupyemble pe3yabTaThl (IMUHOCTHBIE, IPEeIMETHbIE U MeTanpeAMeTHbIE ) 0CBOEHHSI YUeOHOI0 MpeaMeTa, Kypca

JIMYHOCTHBIE pe3ybTaThbl

C TOTOBHOCTB M CIIOCOOHOCTh 06yqa101111/1x0ﬂ K CaMOpPa3BUTHUIO U CAMOBOCIIMTAHHUIO B COOTBCTCTBHHU C O6HIC'—I€JIOBC‘~ICCKI/IMI/I IOECHHOCTAMHU U UJCaJIaMHU

I'paXaaHCKOro O6IJ.[CCTB8.; C INPpUHATHC W pCaiu3alusa LIGHHOCTEM 300POBOIo H“ 0€e3011acHOTO O6p338. KHN3HU, 6epe>I<Hoe, OTBCTCTBCHHOC U

KOMIICTCHTHOC OTHOILICHUEC K

CO6CTBCHHOMy (I)I/I3I/I‘ICCKOMy U NICUXOJIOTUYCCKOMY 3JOPOBBIO;, HCEHUPHUATUC BPECAHBIX IIPHUBBIYCK: KYPCHU, YHOTpe6J'IeHI/I$I AJIKOT'OJIsI, HAPKOTHUKOB. C
gBa)KCHI/Ie K CBOEMY Hapoay, 4yBCTBO OTBETCTBECHHOCTH IICPE POHHHOﬁ, ropaocCTu 3a CBOH Kpaﬁ, CBOIO POI[I/IHy, MponuIoC U HaCTOALICC

MHOT'OHAITMOHAJIBHOT'O HapOoJda POCCI/II/I;

C NMPUHATHEC TYMAHUCTUYCCKHUX HCHHOCTeﬁ, OCO3HAHHOC, YBA’KUTCIIBHOC U ,u06p0>1<enaTenLHoe OTHOIIICHHE K APYTroMYy YCJIOBCKY, €0 MHCHHIO,
MHPOBO33PCHULO, CIIOCOOHOCTh K CONICPCIKUBAHUIO U (bOpMI/IpOBaHI/Ie NMO3UTUBHOI'O OTHOLICHUA K JIFOASAM, B TOM YHCJIC K JIMIIAM € OIpaHUYCHHBIMU

[BOSMO)KHOCTXMI/I

3J0POBbA U MHBAJIUAAM, 6epe>1<H0e, OTBETCTBCHHOC W KOMIICTCHTHOC OTHOIICHHEC K q)HSI/I‘-IeCKOMy N IICUXOJOTHYCCKOMY 310POBBIO JPYIrux J'IIOI[Cﬁ,

YMCHHC OKa3bIBATH TICPBYIO ITOMOIIb; pPa3BUTHC KOMIIETCHIIUH COTPYAHUUCCTBA CO CBCPCTHUKAMHU, NCTBMHU MJIAAIICTO BO3pPacCTa, B3POCJIBIMU B

oE6pa30BaTeHLH01”4, OOIIIECTBEHHO TOJIC3HOM,
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y4eOHO-UCCIIEN0BATEIbCKOM, MPOSKTHON M IPYTUX BUIAX EATCIbHOCTH.

L MHMpPOBO33pEHHME, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH HAYKH, TOTOBHOCTh K HAYYHO-TEXHHIECKOMY

TBOPYECTBY, BJaJIcHHE JOCTOBEPHOM HH(OpMAIUeii 0 MepeOBbIX JOCTIKEHHIX U OTKPBITHIX MUPOBOM U OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTD
B HaY4HBIX 3HAHUAX 00 yCTpOWCTBE MUpa U OOILECTBa;

C TFOTOBHOCTB U CIIOCOOHOCTH K 06pa3013aH1/110, B TOM 4YHCJIC CaMOO6pa3OBaHI/IIO, Ha NPOTAKCHHUU BCeit KH3HH,; CO3HATCIIbHOC OTHOILICHUEC K

HEMPEepPHIBHOMY OO0pPa30BAHUIO KaK YCIOBHUIO YCIEUIHOW MPOQecCHOHANBbHON M OOIIECTBEHHOM NeATeNbHOCTH; JKOJIOThYeckas KyJlbTypa, OepexxHoe
QTHOIICHHUS K POAHOH 3emile, IpUpOAHBIM OorarcTBaM Poccum u Mupa; MOHMMaHHE BIUSHHS COIUATFHOIKOHOMHYECKUX IMPOLIECCOB HAa COCTOSIHUE
MPUPOJHON U COLMANBbHOM Cpe/bl, OTBETCTBEHHOCTh 3@ COCTOSHUE IMPUPOAHBIX PECYPCOB; YMEHHS M HABBIKM Pa3yMHOTO IPHUPOJIONOJIb30BaHUS,
HETEPIUMOE OTHOIICHUE K ACHCTBUSIM, IPUHOCIIUM BpPE IKOJIOTHUH; IPUOOPETEHHE OMBITA SKOJIOTOHAIPABICHHOM AEITeTbHOCTH; OCO3HAHHBIN BBIOOD

Gynyuiei npoeccuu Kak MmyTh U Cocod peanusaiuy COOCTBEHHBIX KU3HEHHBIX [UTAHOB;

. noTpeGHOCTH TPYAUTHCS, yBAKEHNE K TPYJLY U JIOSAM TPY/a, TPYLOBBIM JOCTHKEHUAM, J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHUE
K pa3HbIM BUJaM TPYJIOBOU IEITEIbHOCTH

IIpenmeTrHble pe3yJbTaThl PacKpbIBaTh HA MPUMEPAX POJIb XUMUHU B POPMUPOBAHUU COBPEMEHHOW HAYYHOM KapTUHBI MUpA U B
C

Hp&KTH‘I@CKOfI ACATCIIBHOCTHU YCIIOBCKA; JACMOHCTPUPOBATH HA IMPUMEPAX B3aUMOCBA3b MCKIY XUMHUEH U APYTUMHU €CTCCTBCHHBIMHA
C

HayKaMH; pPacKpbIBaTh Ha MPUMEpPAX MOJOKEHUS TEOPUHU XuMUdeckoro ctpoenus A.M. bytieposa;
C

C IIOHHUMATb (I)I/ISI/I‘{eCKI/II\/’I CMBICJI HepI/IOI[I/I‘-ICCKOFO 3aKOHa I[I/I MeHzeneeBa M Ha €r0 OCHOBE O0OBSICHATh 3aBUCHMOCTh CBOMCTB XMMUYECKUX
9JICMCHTOB U O6pa3OBaHHBIX HMU BCHICCTB OT J3JICKTPOHHOT'O CTPOCHUA ATOMOB; O0OBACHATH MMPUYINHBI

[MH0r006pa31/1${ BEIIIECTB Ha OCHOBE OOIINX MpECTaBICHUN 00 X COCTaBEe U CTPOCHUH;

" mpuMeHATH TIPaBHIIA CHCTEMATHYECKOH MEXIyHAPOIHOH HOMEHKIATYPHI KaK CPEICTBA PA3THUEHNs U HACHTH(UKAIINHN BEIIECTB 110 UX COCTABY 1
CTPOCHHIO;

' cocTaBNATH MOJIEKYINIAPHBIE U CTPYKTYpPHBIE (hOPMYITBI OPTaHMUIECKUX BENIECTB KaK HOCUTeNel HH(pOPMAIMH O CTPOSHNH BEIIECTBA, Er0 CBOMCTBAX
Y IPUHAJIEKHOCTH K ONPEJIETIEHHOMY KJIACCY COETMHEHUM;
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C XapaKTEPU30BaATh OPraHUYCCKHUEC BEIICCTBA 110 COCTaBYy, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJIMBATH NPUYNHHO-CJICACTBCHHBIC CBA3U MCXKAY JaHHBIMU
XapaKTCPUCTHKAMU BCIIICCTBA,

C HMPUBOIUTH MPUMEPHI XUMUYCCKUX PEaKIUi, pACKPBHIBAIOIINX XapaKTEPHbBIC CBOMCTBA THITMYHBIX IPEJICTABUTEIICH KIIACCOB OPraHUYECKUX BEIICCTB
C MEIBI0 UX HICHTU(PUKALNN U OOBSICHEHHUS 00JIACTH MPUMEHECHHS;

N IMPOrHO3UPOBATH BO3BMOKHOCTD IMPOTCKAHHUA XUMHUUYCCKHUX peaKLII/Iﬁ Ha OCHOBE 3HAHMI O THIIaX XMMHUYECKOM CBS3U B MOJICKYJIaX pCarcHTOB U UX
peaKHHOHHOﬁ CHOCO6HOCTI/I; HCIIOJIB30BAaTh 3HAHUA O COCTaBE, CTPOCHUU U XUMHUYECCKUX CBOMCTBaxX BE€IICCTB AJIA 0€e3011acHOTO IMPUMCHCHUA B

EnpaKTqucxoﬁ JESITeIbHOCTH; TPHBOJIUTH IPUMEPHI IPAKTHYECKOTO UCTIONIBb30BaHUS MPOYKTOB IepepaboTKH He)TH U MPUPOIHOTO rasa,

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
(monuaTUIIEHA, CMHTETUYECKOT 0 KayuyKa, alleTaTHOTO BOJIOKHA);

C IMPOBOAUTDH OIIBITHI I1O PACIIO3HABAHHUIO OPTraHNYCCKUX BCUICCTB: INIMICPHUHA, y1(CYCHOI71 KHCJIOTBI, HCTIPCACIIbHBIX JXUPOB, INIFOKO3bI, KpaxMajia,
OCJIKOB — B COCTaBE MUIICBBIX MPOAYKTOB M KOCMETHUUYCCKUX CPCACTB, BJIaACTH IIpaBUJIaMHU U NpUCMaMU Oe3omacHoM pa6OTI)I C XUMHUYCCKUMHU

gGH_IGCTBaMI/I u J'Ia60paTOpHBIM O60py,[[OBaHI/ICM; N YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTH XUMHYECKOH peakiuu U CMCHICHUA XUMHYCCKOI'O

PpaBHOBECHUS OT PA3JIMIHBIX (1)aKTOpOB C IOCJIBIO

OIIPEACIICHUS ONITUMAJIbHBIX YCHOBI/Iﬁ MMPOTCKAHUA XUMUYCCKUX MPOLUECCOB; IMPUBOJAUTH MPUMEPLI T'MAPOJIN3a COJIeH B IIOBCETHEBHOM KU3HU YCJI0BCKaA,

[HpI/IBOI[I/ITI) IPUMEPBI OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ B nMpupoac, NpOMU3BOJCTBCHHLBIX IMPOLECCAX U KUSHCACATCIbHOCTH OPraHUu3MOB;,

MMPUBOJAUTH MTPUMEPBI XUMHWYCCKUX peaKHHﬁ, PACKPBIBAIOIIUX O6H.II/IC XUMHYECKHE CBOMCTBA MMPOCTBIX BCIICCTB — METAJIJIOB U HEMCTAJIJIOB; IIPOBOJUTH

C
pacyeTsl Ha HaXOXKJIEHNE MOJICKYJIIPHOHN (hOPMYITBI YTIIEBOJOPOAA IO TIPOIYKTaM CTOPAHUSI M TI0 €r0 OTHOCUTEIbHOM TUIOTHOCTH U
C

MAaCCOBBIM HOOJISIM 3JIEMCHTOB, BXOIAIIUX B €TI0 COCTaB, BJIAZACTH IIpaBUIaMU 0e30macHoro o6pameHH51 C CAKUMH, TOPHOUYUMHU N TOKCHUYHBIMU

BeIECTBAMH, CPEICTBAMHI OBITOBOI XMMHM;  OCYIIECTBIATH NMOMCK XUMHUYECKOH MH(OPMAIMH IO HA3BAHHAM, HICHTH()HKATOPAM, CTPYKTYPHBIM

[
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dbopMynaM BEIIEeCTB; KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATh XUMUYECKYIO HH(OPMALINIO, COAEPKAIIYIOCS B COOOIIEHUSX CPEICTB MACCOBOM
unpopmanuu, pecypcax WHTepHeTa, HaydyHO-TNIOMYJSPHBIX CTaThsIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEJSX BBISABICHUS
OLIMOOYHBIX CYXKICHHM U (opMHupoBaHUS COOCTBEHHOW MO3UIINH; MPEJCTaBIATh MYTU pelieHHs] T00aIbHBIX MPOoOJIeM, CTOSIIUX Mepen
YEJIOBEUECTBOM: SKOJIOTUYECKHUX, YHEPTETUUECKUX, ChIPhEBBIX, U POJIb XUMUU

B PEILIEHUU 3THUX MPOOIIEM.

MeTanpeaMeTHbie pe3yJbTaThI

PerynsTuBHble yHUBEpCaIbHbIC yUYEOHBIE IEUCTBUS CAMOCTOATEIBHO OMPEIENATh LENH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, O

[KOTOpBIM MO3KHO OIPENeINTh, YTO I[eJIb JOCTUTHYTA; CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTEeIbHOMN
JEATEIIbHOCTH U KU3HEHHBIX CUTYALUsX;

. BEIGMpATBH TMyTh TOCTHKEHHUS LIeJH, INIAHAPOBATH PENIeHNE MOCTABIECHHBIX 33/1a4, ONTHMU3UPYS MaTepHaTbHbIE U HEMATePHATbHBIE

[3anaTI)I; OpPraHU30BBIBATH YPPEKTUBHBIN IOUCK PECYPCOB, HCOOXOAMMBIX IS IOCTHXKEHUS TIOCTABJICHHOMW IEJIA; COIOCTABIISATh

HOJ'Iy‘leHHHﬁ peE3YybTaT ACATCIBHOCTH C ITOCTaBJICHHOM 3apaHCe LCJIbIO.

[To3naBaTenbHBIE YHUBEPCAIbHBIE YY€OHBIE JACUCTBUS  HMCKaTh W HAaXOJIUTh OOOOIICHHBIE CIOCOOBI pelIeHUs 3a/ad, B TOM YHUCJE, OCYIIECTBIISThH
[pa3BepHyTLH71 WH(OPMAIMOHHBIN MMOUCK M CTAaBUTH Ha €T0

OCHOBE HOBBIE (yueOHBIEC U IMO3HABATEIHHBIC) 3a/1a4H;

L KpuTHYEeCKM OIlEHMBATh M MHTEPIPETUPOBATEH HHPOPMAIIUIO C PA3HBIX MO3MIHIA, PACIIO3HABAThH M (PHKCHPOBATH MPOTHBOPEUNS B MH)OPMAITMOHHBIX
HMCTOYHMKAX;

_ Mcronb30BaTh pasIMYHbIE MOAETLHO-CXeMAaTHUECKHE CPE/ICTBA [T MPEICTaBIeHHUs CYLIECTBEHHBIX CBA3EH M OTHONIEHUH, a TaKKe NPOTHBOPEUHii,
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX HCTOYHHUKAX;

" HAXOJUTH ¥ MPUBOJAUTH KPUTHYECKHE APTYMEHTHI B OTHOIIEHUH JeHCTBHIA U CYKJIEHUH IPYroro; CoKOWHO U Pa3yMHO OTHOCHTLCS K KPUTHUECKHM
3aMeYaHusAM B OTHOILEHHH COOCTBEHHOTO CYXJIEHHs, PACCMATPHBAThL MX KAK PECYPC COOCTBEHHOIO PAa3BUTHS; [ BHICTPAMBATh MHIAUBUIYAIbHYIO
00pa3oBaTeNbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI APYTHX YIaCTHHUKOB U PECYPCHBIC

OTpaHUYCHUS; MCHSATh U YICPKUBATh Pa3HbIC MO3UIINH B TIO3HABATEIHLHOM IEITEIILHOCTH.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE yUEOHbIE 1eHCTBUS
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L OCyIIECTBIATH JENOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMU (Kak BHYTPH 0Opa30BaTENbHOM OpPraHM3alliy, Tak M 3a ¢
npeaesiaMu), moaAOUpaTh MAapTHEPOB IS JCIOBOM KOMMYHHUKAIIMM HMCXOAS M3 COOOpaKeHUH pPE3yIbTAaTUBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX
CHUMIIATHI;

. [IpM OCYIECTBIEHHH TPYIIIOBON PabOTHI OBITH KaK PyKOBOAMTENEM, TaK M WICHOM KOMAH/IbI B Pa3HBIX POJIAX (T€HEPATOp M€, KPUTHK,
UCIIOJIHUTEIIb, BBICTYNAIOIINMN, KCIIEPT U T.A.); Pa3BEPHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C MCIIOJIb30BAaHUEM a/I€KBATHbIX

[(yCTHbIX nu HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB;

Coaep:xanue yueOHOIro npeaMera, Kypca.

Tema 1 Beenenue (1 1)

ITpenmer opranndeckoil xumun. OcoOEHHOCTH CTPOECHHUS M CBOMCTB OPraHUYECKUX COCTUHEHUH. 3HAYEHHE M POJIb OPraHUYECKOH XUMHH B CHCTEME
€CTECTBEHHBIX HayK M KU3HU oO1ecTBa. KpaTkuii ouepk UCTOPUH pa3BUTHUSI OPraHUUYECKONH XUMHUH.

Tema 2 Teopusi cTpoeHHsI OPraHUYeCKUX coequHeHui (2 u)

BaJ'IeHTHOCTI), XuMu4aeckoe CTPOCHUC KaK IMOPAJOK COCAMHCHUSA aTOMOB B MOJICKYJIC COINIACHO HMX BaJICHTHOCTH. OCHOBHBIE ITOJIOKECHUS TCOpHHU
XUMHYECKOTO CTPOCHUA OPraHUYCCKHUX COGI[I/IHCHI/If/'I. ITousiTHIE O TOMOJIOTHH U romMmoJiorax, ©30MEprUU U U30MEpPax. XuUMHU4YecKue (bOpMYIII)I n MOACIHN
MOJICKYII B OpF&HH‘-ICCKOfI XHUMHNHU

Tema 3 Yriesogopoabl M X NPUPOAHbIE HCTOYHHUKH (15 1)

[Ipuponnsiit ra3. [Ipuponsslii ra3 kak Tommao. [IpenmyiecTsa npupoIHOTo ra3a nepes IpyruMu BUAaMu ToruBa. CoctaB MPUPOIHOTO rasa.



A 71 K a H bI: TOMOJIOTUYECKUHN DPsiZl, U30MEPUS U HOMEHKJIATypa alKkaHOB. XMMHUYECKHE CBOICTBa allkaHOB (Ha MpuUMepe MeTaHa M 3TaHa): TOpEHue,
3aMelIeHue, pa3JioKeHNe U JeruapupoBanue. [[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB. A J1 K € H bl. DTHIIEH, €ro MoJy4YeHHe (IeruIpupoBaHUeM 3TaHa
U Jeruaparanyeil dTaHoia). XMMUYECKHUE CBOMCTBA JTHUJICHA: TOPEHHME, KAueCTBEHHBbIC peakiuu (oOeciBeunBaHMe OpPOMHOI BOJBI U pacTBOpa
IIepMaHraHaTa Kajuus), rujaparanus, nonuMmepusanus. Ilonustunen, ero cBoiictsa u npumeHenue. [IpumeHeHne 3TuieHa Ha OCHOBE CBOMCTB. A 1 K a 1T
MEeHBIUKaYyuy K u. [lonaTue 00 alkagueHax Kak yrieBoJopoaax ¢ AByMs IBOMHBIMH CBA3SIMH. XMMHUYECKHE CBOMCTBA OyTaauena-1,3 u u3omnpeHa:
oOeciBeurBaHre OPOMHOM BOJbI U MOJUMepU3alus B Kayuyku. Pesuna. A 11 K U H bl. ALIETWJICH, €ro MOJy4YeHHe MUPOIU30M MeTaHa U KapOUIAHBIM
crocoboM. XuMuiecKe CBOMCTBa alleTuiieHa: TopeHue, ooeciiBeunBanre OpOMHOI BO/IbI, TPUCOEAMHEHKE XJIOPOBOAOPOIa U ruapaTanus. [lpumenenue
alneTusIeHa Ha OCHOBE CBOMCTB. Peakuus nonuMepusanuu Bunuixjiopuaa. [loauBununxiopua u ero npumenenue. b e u 3 o 1. [lonyyenue 6enzona u3
reKcaHa M aleTwieHa. XMMHYeCKHe CBOMCTBa OeH301a: TOpEeHNUe, raIorTeHUpoBaHue, HUTpoBanue. [Ipumenenne OeH3oa Ha ocHOBe CBOMCTB. He ¢ T b.
CocraB u nepepaborka Hedptu. Hedrenponykrel. bensun u monsitue o0 okTaHOBOM ymciie. JleMoHcTpanuu. ['opeHue MeTaHa, STHUIICHA, alleTUIICHA.
OTHoleHNe MeTaHa, 3TUJICHA, alleTUJIeHa U OeH30J1a K pacTBOPY MepMaHraHaTta Kainus u OpoMHoii Boje. [lonydenue sTuneHa peakiueil 1eruaparainuu
3TaHoJa U ACTOJMMEpHU3allid TOJUATUIICHA, aleTHiieHa KapOuIHBIM crocoboM. PaznoxeHue kaydyka Mpu HarpeBaHUM, UCHBITAHHWE MPOAYKTOB
pa3noxeHus: Ha HenpenenbHOCTh. Koymeknus o6pasnoB HedTr u HedrenpoaykToB. JlaboparopHbie onbIThl. 1. OnpenencHue JIEMEHTHOTO COCTaBa
OpPraHWYECKUX CcoenuHeHui. 2. V3roToBiieHue MoOJEIeH MOJEKyN YriieBojoponoB. 3. OOHapykeHHE HEeNMpeNeiIbHBIX COCIUHEHUN B JKHUIKUX
Heprenpoaykrax. 4. [lomydenue u cBoiicTBa aneruieHna. 5. O3HakomieHue ¢ Koiekuue «Hedtb u mpoayKTh ee nepepadoTKm.

Tema 4 Kucsiopoacoaep:xkaime opranndeckue coequuenus (7 4)

EauHCTBO XMMUYECKOW OpraHU3alluy JKUBBIX OPraHU3MOB. XUMHUECKUN COCTaB KHUBBIX opraHu3MoB. C m u p T bl. [lonydenue 3Tanona 6pokeHreM
TIIIOKO3BI U THApaTaluei sTuieHa. ['mapokcunpHas rpynna kak (yHKuuoHanbHas. [lpencTaBieHne o BOJOPOAHON CBS3H. XMMHUUYECKHE CBOMCTBa
JTaHoJa: TOPEHHE, B3aUMO/JICIICTBIE C HATpUEM, 00pa30BaHUE MPOCTHIX U CIOXHBIX 3QUPOB, OKUCIIEHUE B anpAeru. IIpuMeHnenue sTaHoza Ha OCHOBE
CBOMCTB. AJIKOTOJNM3M, €r0 TMOCJIEACTBUS M mpeaynpexacHue. [loHsaTre o mpeaenbHBIX MHOTOATOMHBIX CHUpTax. [ JUIEpUH Kak MpeICTaBUTEINb
MHOT0aTOMHBIX CHUPTOB. KauecTBeHHas peakivs Ha MHOTrOaTOMHbIe CUpTHI. [Ipumenenue rmnepuHa. KaMm e HHbB B yroan b @ e H 0 I
Kokcoxumuueckoe mpous3BoJCTBO U ero npoaykius. [lomydenue ¢eHoma KOKCOBaHHEM KaMEHHOTro yriis. B3amMmHOe BIMSHHE aTOMOB B MOJIEKYJIE
(deHoma: B3auMOJICHCTBUE C THAPOKCUIOM HATpUs M a30THOU kucnoToi. [lonukonaencanus genomna ¢ hopManbpaeruaoM B GeHoI0POopMalbIeTHIHYIO
cmouty. [IpuMenenne ¢heHona Ha OCHOBE CBOMCTB. A J1 b 11 € T U 1 bl. [loiydeHue anpaerui0B OKMCICHUEM COOTBETCTBYIOIIUX CITUPTOB. XUMHUYECKUE
CBOMCTBA aJIbJICTUIOB: OKUCJICHHUE B COOTBETCTBYIOIIYIO KHCIOTY M BOCCTAHOBJICHHE B COOTBETCTBYIOIIUHM cnupt. [Ipumenenue dopmanbaeruga u
areTanabAernu/1a Ha oCHOBE CBOMCTB. Kap O o H O BBl € K M € 71 0 T bI. [lomydeHne kapOOHOBBIX KUCIOT OKUCICHUEM albJACTUI0OB. XUMUYECKHE CBOMCTBA
YKCYCHOM KHUCIIOTBI: OOIIHME CBOMCTBA ¢ HEOPTAHUYECKUMU KUCIOTaMH U peakius dtepudukanyn. [IpuMeHeHne yKkCyCHON KUCIOTHI HA OCHOBE CBOMCTB.
Bricmiue )upHbIe KUCIOTHI Ha IPUMepe MATbMUTUHOBOU U cTeapruHOBON. C 10X HBI €3 G U p BI U K U p bI. [lonydeHne CI0KHBIX 23PUPOB peaKiuen
stepudukanuu. CioxHbsie 3QUPHl B TIPHUPOJAE, WX 3Ha4YeHHE. [IpuMeHeHne CIIOXKHBIX d(PUPOB HAa OCHOBE CBOMCTB. JKHpBI Kak CIOXKHBIE S(DHpPHIL.
XUMUYEeCKHE CBOWCTBA XKHUPOB: TMAPOSIU3 (OMBUICHHE) U TUAPUPOBAHUE KUAKUX KUPOB. [IprMeHeHne KUpoB Ha OCHOBE CBOWCTB. Y T'J1 € B O 11 Bl.
VYrieBoibl, BX Ki1accuPpuKamus: MOHOCaxapuabl (TII0K03a), Tucaxapuabl (caxapo3a) U mojMcaxapuabl (Kpaxmall v [eJUTI0I03a). 3HAaYeHHE YTJIEBOIOB B

8



YKUBOH MPUPOJIC U B )KU3HU YeJIOBeKa. [ JTF0K03a - BEIIEeCTBO ¢ IBOMCTBEHHOUW (DYHKIIMEH - albACTUIOCTUPT. XUMHUYECKHE CBOMCTBA IITFOKO3bI: OKUCIICHUE
B IJIIOKOHOBYIO KHCJOTY, BOCCTAHOBJIEHHE B COpPOUT, OpoxeHHe (MOJOYHOKHCIOE M cIUpTOBOE). [IpuMeHeHue TIroKO3bl Ha OCHOBE CBOMCTB.
Hucaxapunapel 1 nonucaxapuiabl. [loHsTue o peakuusx MOJMKOHACHCALWKA U TMAPOJIM3Aa HA MPUMEPE B3aUMOIIPEBPALICHU: III0OKO3a MOJIMCAXapul.
HemoHcTpauuu. OkucieHue cnupTta B anbjaerua. KauectBenHas peakius Ha MHOroaToMHble cnupThl. Konneknus «KaMeHHBIH yroiab U MPOIyKThl €T0
nepepaboTku». PacTBopuMOCTh (eHosia B BoJe NpU OOBIYHOM TeMIlepaTrype W INpHu HarpeBaHuu. KadecTBeHHble peakuuu Ha (enon. Peakuus
«cepedpsHOro 3epkajay ajabAEru0B U IIOKO3bl. OKUCIEHUE aNbJIeruoB M TIHOKO3bl B KMCIOTHI ¢ noMousto ruapokcuga meau (II). Iomyuenue
YKCYCHO-3THJIOBOTO U YKCYCHO-H30aMmI0BOro 3¢upoB. Komneknus s¢pupHbix Macen. KadectBeHHast peakuus Ha kpaxmai. JlabopatopHble ONBITHL. 6.
CaoiicTBa stminoBoro cnmpra. 7. CBoiictBa riunepuHa. 8. CpoiictBa dopmanbaeruaa. 9. CroiictBa ykcycHo# kucnotel. 10. CBoiicTBa »xupoB. 11.
CpaBHeHHE CBOMCTB PaCTBOPOB MblIa M CTUpaJIbHOTO nopoika. 12. CpoiicTBa ritoko3sl. 13. CBolicTBa Kpaxmada.

Tema 5 A3zorcoaeprkamue opranndeckue coefuHeHusi (4 1) A M u H bl. [lonsTue 00 amunax. IlonyyeHne apomMaTHueCcKOro aMyUHa - aHWJIMHA - U3
HUTpoOEeH3071a. AHWIMH KaK OpPraHM4Yeckoe OCHOBaHME. B3anMHoe BiIMsHME aTOMOB B MOJEKYJ€ aHWIMHA: OcjabJeHHe OCHOBHBIX CBOICTB U
B3auMoJielicTBue ¢ OpoMHOI Bosoil. IIpuMeHeHne aHmIMHA HA OCHOBE CBOMCTB. A M M H O K U € JI1 O T bl. [loslyueHre aMUHOKUCIIOT U3 KapOOHOBBIX
KHUCJIOT U THAPOJIN30M OENTKOB. XUMHUYECKHE CBOHCTBA aMHHOKHUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COCTUHEHUH: B3aUMOICHCTBUE CO LIEI0YaMH,
KHMCIIOTaMU U JIPYT C IpyroM (peakuust nonukonaeHcauuu). [lentuanas cBa3p u nonunentuasl. [lpumeHeHe aMHMHOKUCIIOT HA OCHOBE CBOMCTB. b € 1 k
u. [lomyuenue 6enaKoB peaknyel MOJIMKOHACHCALIMY aMUHOKHUCIOT. [lepBuyHas, BTOpUYHas M TPETUUHAs CTPYKTYphl O€IKOB. XMMHUYECKHE CBOMCTBA
OenKoB: ropeHue, AeHaTypauus, T'MIPOJIM3 M LBETHble peakuuu. buoxumuueckue QyHKuuM OenkoB. ['eHeTHueckas CBs3b MEXIYy Kiaccamu
opranudeckux coeauHenuil. HyknenHoBble kucnoTbl. CHHTE3 HYKJIEMHOBBIX KHCIOT B KJIETKE U3 HYKJIEOTHA0B. OOLIUi M1aH CTPOSHHsI HYKIJICOTH J1a.
Cpasuenue crpoenus u @ynkuuit PHK u JIHK. Pons HykIeMHOBBIX KHCIOT B XpaHEHHWU U INepeaaye HacjaeACTBEHHOM uH@popmanuu. [loHsTe o
OMOTEXHOJIOTMM U FeHHOW MHXkeHepuu. JleMoHcTpanuu. B3anmozeiicTBue aMMuaka U aHWJIMHA C COJISIHOM KHUCIOTOM. Peakius aHuinHa ¢ OpoMHOM
BO/10M. JloKa3aTesnbCcTBO HANWYMS (PYHKIIMOHAIBHBIX TPYIIN B PACTBOpaX aMUHOKUCIOT. PacTBopeHue u ocaxkaeHue 0enkoB. L[BeTHbIe peakiuy OenKoB:
KCaHTOIIPOTEMHOBasI U OuypeToBast. ['opeHre nTHuubero nepa u mepcrsiHo HUTH. Mozens monekynsl JIHK. Ilepexoipl: 3TaHO 3TUIIEH STUIICHIITUKOIb
striieHrKoasaT meau (II); atanon Oaranans O03TanoBas kucinora.

Jlaboparopusie onibITh. 14. CBOMCTBA GEIKOB.

[TpakTuueckas padota Nel. neHTudukaius opraHu4ecKux COeTMHEHUM.

Tema 6 Buonornyeckn akTMBHbIE OpraHnyeckme coeamHeHus (1 4)

® ep™meHT bl DepMeHTH Kak OMOJIOrMYECKHE KaTalnu3aTopsl 0eKoBOM mpupoabl. OcoOeHHOCTH (YHKIIMOHUPOBaHUs (epMeHTOB. Poib ¢pepmMeHTOB
B XKU3HCACATCIbHOCTH XMBBIX OPTraHU3MOB U HAPOJHOM XO03SHCTBE.

B utawmuHbL [loHaTHE O BUTAMHUHAX. HapymeHI/Is[, CBA3aHHBIC C BUTAMHWHAaMU | aBUTAMHWHO3bI, THIIOBUTAMWHO3bI U THIICPBUTAMUWHO3EI. Buramuu C
KakK MpeaACTaBUTEIb BOJOPACTBOPUMBIX BUTAMHWHOB U BUTAMUH A kak MMPEACTAaBUTECIIb KUPOPACTBOPHUMBIX BUTAMHUHOB.
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I' o p M 0 H bl. [lOHATHE O TOpMOHAX Kak T'yMOpPaJbHBIX PETYJIATOPAX JKU3HEACSITEIBHOCTH KUBBIX OPraHU3MOB. MHCYNMH M aApeHanuH Kak
npecTaBuTeN ropMoHoB. [IpodunakTika caxapHoro quabera.

JlexapcTs a. JlekapcTBeHHast XUMUS: OT HATPOXUMHUH 10 XUMHOTEpAnuu. ACIUpUH. AHTUOMOTHKY U qucbakTeprno3. HapkoTuueckue BemecTna.
Hapkomanus, 6opb0a ¢ Hell 1 npoduIakTHKa.

JemoHcTpanuu. Pa3noxenne mepokcuaa BOI0Opoaa KaTaia3on ceiporo mMsica u ceiporo kaprodens. Komnexkuus CMC, coaepxamux sH3UMBL. McnibiTanue
cpensl pactBopa CMC unaukaropHoi Oymaroii. Mimmroctpanuu ¢ ¢ororpadusiMu KUBOTHBIX € pa3iMYHbIMH (OpMaMu aBUTaMHHO30B. Kosutekuus
BUTAaMUHHBIX NpenapatoB. McnbiTaHue cpeibl pacTBOpa aCKOpOMHOBOW KUCIOTHI MHAUKATOPHON Oymaroii. McnipiTaHue anTedyHOTro MpenapaTa MHCYJIuHA
Ha Oemnok. /fomamnnsis, 1abopaTopHas U aBTOMOOUIIbHAS anTeyKa.

Tema 7 UcKycCcTBEHHbIe U CUHTEeTUYECKME nonumepbl (4 4+ 14)

NckyccTBeHHBI €N OJHUM e p bl [lodydenne nckyccTBEHHBIX HOJIMMEPOB, KaK IMPOIYKTOB XUMHUYECKOH MOAM(DUKALIUY TPUPOJHOTO ITOJIUMEPHOTO
chIpbs. MICKycCTBEHHBIE BOJIOKHA (aLIETaTHBIN IIIEJIK, BUCKO3a) . UX CBOMCTBA M MPUMEHEHHE.

CuHTeTHUYECKHENOJUNM e p bl [lodydeHne CHHTETUYECKHUX TTOJIMMEPOB PEAKIMSIMU MOJTMMEPH3aUU U MOJTUKOHAeHCAH. CTPYKTypa MOJTUMEPOB:
JTMHEWHas, pa3BeTBICHHAS U IPOCTpaHCcTBeHHAA. [IpeacTaBuTeny CHHTETHYECKHUX TIACTMACC: TIOJIMATHIICH HU3KOTO ¥ BBICOKOTO JAaBJICHUS, OJUIPOIIUICH U
noauBHHWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH W KampoH. JlemoHctpanmu. Komnmekmust mmactmace u msfgenuit m3 Hux. Kommexmus
HCKYCCTBCHHBIX W CHHTCTUYCCKHUX BOJIOKOH H H3I[CJ'IHI>1 U3 HUX. Pacno3HaBaHHe BOJIOKOH II0 OTHOLIEHHID K Harp€BaHuw " XUMHUYCCKUM
peaktuBam.JlabopaTopHbie onbITHL. 15. O3HakOMIIeHHE ¢ 00pa3aMu IIacTMACC, BOJIOKOH U Kay4uyKoB. [IpakTudeckas pabora Ne 2. PacroznaBanue rjiacrmMacc
Y BOJIOKOH.

TeMaTHyeCcKO€ IJIAHUPOBAHUE C YKA3aHHEM YACOB, OTBOJIMMbBIX HA OCBOE€HHE TEMbl, YPOKA

No /1 | HazBaHue Tembl pasjiena, ypoka, BHyTPUIIPEAMETHOTO MOTYJISI KonnuecTBo 4acoB, OTBOAMMBIX Ha
OCBOCHME KaXXJOU TEMBI, YPOKa
Beenenne. 1
1 Beenenue. IIpenmer opranndyeckoi XuMuu 1
Teopusi cTpoeHne OpraHMyecKuX BelecTB. 2
2 Teopus XUMHUYECKOT0 CTPOEHUsI OpraHuueckux BemecTs. A.M.bytieposa. 1
3 OO6pazoBaHue CBsi3el B OpraHMYECKHUX BEIIECTBAX. (BXOIHON KOHTPOJIb) 1
YrieBoaopoabl M UX NPUPOAHBIH HCTOYHUKH. 15

4 I'oMostornueckuii psit 1 CTPOCHHUE AJIKaHOB. 1
S 3auer Ne 1. HoMeHKatypa ajikaHOB M paiuKaJioB 1
6 N3omepust ankaHOB 1
7 BIIM.Haxoxenue MOJIeKyISIpHOH (POPMYITBI BEIIECTBA TI0O MACCOBBIM JOJISIM JIEMEHTOB | 1
8 XHWMHYECKHE CBOWCTBA AIIKAHOB, UX MOJIYYEHHUE U IPUMEHEHUE 1




9 BIIM.HaxoxaeHnue MoJIeKyJIsipHOH (pOpMYJIbI BELIECTBA IO IPOAYKTaM CrOpaHus 1
10 3auet Ne 2. «AJIKaHbI» 1
11 ATKeHBI 1
12 Anxaanensl. HaTypalbHBI U CHHTETHIECKHN KaydyKH 1
13 Anxunbl. CTpoeHHe, HOMEHKJIAaTypa, U30MEpHsl U XUMUYEeCKHE CBOMCTBA 1
14 benson 1
15 Hedts n HEDTETPOAYKTHI 1
16 3auet Ne 3 «HenpezaenbHble yrieBo10pOIbD) 1
17 BIIM B3anmMocBs3b MpenenbHbIX, HePeAeTbHBIX U apOMATHYECKUX YTIEBOJOPOIOB 1
18 KonTponbHas pabora Ne 1. «YTiieBogopoasD 1
Kucnopoaconep:xamue opranndeckue BelecTBa 7

19 CrupThl 1
20 denom. 1
21 AJpnerunsl 1
22 KapOoHoBbIe KHCTIOTHI 1
23 Crnoxusbie 3¢ups! . XKupsl. Mbina 1
24 VrieBoasl 1
25 KonTponbHas padora Ne 2. Kuciopoacoaepxaiine OpraHndeckue COeTMHEHUS 1
A3oTcoaepkaliue OpraHu4ecKme BelecTrsa 4

26 [lonsiTre 00 amMmuHAX. AHWJIMH KaK OpraHUYecKOe OCHOBaHUE 1
27 AMUHOKHCITOTHI. Benkw. 1
28 HyxenHOBBIE KHCIOTHI 1
29 BIIM IlpakTtuueckas padota Ne 1. MnenTrdurKkaus opraHu4ecKux coeIMHEHUN 1
buoJsiornyeckn aKTMBHbIE BelIeCTBA 1

30 ®epmenTsl. Buramunsbl. ['opmonsl. JlekapcTa 1

HckyccTBeHHBIE M CHHTETHYECKHE MTOJIMMEPbI 4+1

31 HckyccTBeHHBIE TOJIMMEPBI 1
32 CuHTeTHYECKHE TTOTHMEPHI 1
33 BIIM IlpakTtuyeckas padota Ne 2. PacniozHaBaHue 1m1acTMacc 1 BOJIOKOH 1
34 Hrorosas npoMexyTouHasl aTTeCcTalus 1
35 O060011eHNe 3HaHUH 110 OPraHMYECKONH XUMHH. 1
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