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IInanupyeMble pe3yabTaThl 0CBOEHHS
JInyHOCTHBIE!
TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXCS K CaMOpPa3BUTHIO W CaMOBOCIUTAaHUIO B
COOTBETCTBHUU C 00IIEUYETIOBEUSCKIUMH [IEHHOCTSMH U HJIeajlaMH TPaKJaHCKOTO OOIIECTBa,
NPUHATHE U peanu3alys IIEHHOCTeH 3I0poBOro M 0e30macHOro odpasza >KHU3HH, OepexHOe,
OTBCTCTBEHHOE M KOMIICTCHTHOE OTHOIIEHHWE K COOCTBEHHOMY (hHM3WUECKOMY U
MICUXOJIOTHYECKOMY 3/10POBBIO;
HENPUATHEC BPEIHBIX MPUBBIYCK: KypEHUSs, YIOTPEOICHUS alTKOTOJIsl, HAPKOTHKOB.
YBOXCHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Tiepen PoIuHOM, TOpAOCTH 3a CBOU
Kpaii, cBoto PoauHy, npoiiioe U HacTosiIiee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
NPUHATHE TYMaHUCTHYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIHHOE M JOOpOXKeNaTeIbHOEe
OTHOIICHUE K JPYrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;
CIIOCOOHOCTH K COTEPEKUBAHUIO U (DOPMUPOBAHHUE TTO3UTUBHOTO OTHOIICHUS K JIFOJISIM, B TOM
yHuclie K JIMIaM C OrPaHWYCHHBIMH BO3MOXKHOCTSMHU 3[I0pPOBbS M HHBaIUAaM; OEpeiKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE K (PH3UIECKOMY U TICHXOJIOTUYECKOMY 370POBBIO
JIPYTHX JII0JIeH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
pa3BUTHE KOMIIETCHIIMN COTPYJHUYECTBA CO CBEPCTHHUKAMH, JCTHBMH MIIAJIIIETO BO3PacCTa,
B3pOCIBIMH B 00pa30BaTEeIbHOW, OOIIECTBEHHO TOJE3HOH, Y4eOHO-MCCIIeI0BaTEIbCKOM,
MPOEKTHOH U JPYTHUX BUAAX ACSITEIHLHOCTH.
MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTH
HAayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHUE JOCTOBEPHOM
uHbopMaluell 0 MepeAoBbIX AOCTHXKEHHUAX M OTKPBITHSIX MHUPOBOI M OTEYECTBEHHON HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONUCTBE MHpa M OOIIECTBa,
TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TIPOTSIKEHUN
BCEH KU3HHU, CO3HATEIILHOE OTHOIIEHHWE K HEMPEePhHIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCcrenrHo npogecCHoHaNbHOM U 00IIECTBEHHOM JIeATEILHOCTH;
IKOJIOTHYECKAsl KYJIbTypa, OEpeKHOE OTHOIICHUS K POTHOWM 3emiie, IPUPOJIHBIM OOrarcTBam
Poccun m mupa; moHHMMaHUE BIMSIHHS COIMAbHO-3KOHOMHMUYECKUX IPOILIECCOB HAa COCTOSIHUE
NPUPOHON M COLMATBHOW Cpeibl, OTBETCTBEHHOCTh 3a COCTOSIHHE IMPHUPOJHBIX PECypCOB;
YMEHHSI U HaBBIKM Pa3yMHOTO MPHPOAOINOIB30BaHUs, HETEPIUMOE OTHOLIECHHE K JAECUCTBUAM,
MPUHOCSIIIMM BPEJ SKOJIOTHH; IPHOOPETEHUE OIBITA YKOJIOTO-HAMPABICHHOH JEATEeIbHOCTH,
OCO3HaHHBIM BBIOOp Oyaymiel mpodeccuu Kak MyTh W CHOCO0 peanu3anud COOCTBEHHBIX
JKU3HEHHBIX TIJIAHOB,
NOTPEOHOCTh TPYIUTHCS, YBaXEHHE K TPYAy U JIIOAAM TpPyAa, TPYAOBBIM JIOCTHXKEHUSM,
TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHWE K pPa3HBIM BHIAM TPYIOBOH
JESTCIIEHOCTH.
MeTanpeamerHbie:
PerynsiTuBHbIe YHHBepcaJbHble Y4eOHbIe el CTBUA
"  CaMOCTOSITENILHO OMPEJeNATh IeNd, 3aaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM
MO>KHO OIPEJICIUTh, 9TO IIeJIb JOCTUTHYTA,
"  CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3aJ]a4i B 00Pa30BATENBHOM EATEIBHOCTH U
KU3HEHHBIX CUTYaIUsIX;
=  BHIOMpATh MyTh JOCTHKECHHS ENH, INITAHUPOBAThH PEIICHNE MOCTaBICHHBIX 3a7ad,
ONITHMHU3HPYS MaTepHAIIbHBIC H HEMaTepHUaIbHBIC 3aTPATHI,
" OpraHu3oBBIBaTh J(PGPEKTUBHBI TOHCK PECYypcoB, HEOOXOMUMBIX IJS JOCTHKEHUS
MOCTaBJICHHOM IEJIH;
"  COMOCTABJISITH MOJIYYCHHBIN PE3yNbTaT IEATETHHOCTH C TOCTABIICHHOM 3apaHee IeNbIO.
IMo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE el CTBHUSI



UCKAaTh W HAXOAUTh OOOOIICHHBIE CIOCOOBI PEIICHHs 3aJad, B TOM YHCIE, OCYLIECTBIIATH
pa3BepHYTHIII WH(POPMAIMOHHBIA TOWCK W CTaBUTh Ha €ro OCHOBE HOBBIE (Y4eOHBIC W
MI03HABATENIbHBIE) 3a/1a4H;

KPUTUYECKH OIEHUBATh W HHTEPIPETUPOBATh HMH(OpPMAIMIO C PAa3HBIX  MO3MINH,
pacno3HaBaTh U (PUKCUPOBATH IPOTHUBOPEUUS B HHPOPMAIIMOHHBIX HCTOYHUKAX;
HCIIOJIB30BaTh  PA3JIMYHbIE  MOJEIBHO-CXEMATHYECKHE CPEACTBA JUIS  IIPEICTABJICHUS
CYIECTBCHHBIX CBSI3¢M W OTHOWICHHWM, a Tak)Ke MPOTHBOPCYMiA, BBISBICHHBIX B
WH(POPMALMOHHBIX HCTOYHHKAX,;

HAaXOJUTh W TIPUBOJWTH KPUTHYECKHE apryMEHThl B OTHOIICHWUHM IEUCTBUN M CYXKICHHIA
I[perl"O; CHOKOﬁHO nu pa3YMHO OTHOCUTBCA K KpI/ITI/I‘-IeCKI/IM 3aMCYaHUsIM B OTHONICHHUH
COOCTBEHHOTO CY’KIEHHS, pACCMaTPHBATh UX KaK PeCypc COOCTBEHHOIO Pa3BUTHS,
BI)ICTpaI/IBaTI) I/IHI[I/IBI/IIIyaHI)HYIO O6pa3OBaTeJH)HYIO TpaeKTOpI/IIO, yLII/ITI)IBaFI

OrPaHUYCHUS CO CTOPOHBI JPYI'MX YYaCTHUKOB W PECYPCHBIE OrPaHUYCHHUS, MEHATH H
YI[ep)KI/IBaTI) pa3HI)IC IIO3UIINU B HO3HaBaTCJ’IBHOI>i JCSATCIIBHOCTHU.

KoMMyHUKATHBHBIE YHHBepcaIbHble yueOHbIe 1elicTBUS

OCYIIECTBIIATH JCIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIbIMH (Kak
BHYTpH 00pa30BaTeIbHON OpraHM3alliH, TaK U 3a e¢ IpejeiiaMu), o0UpaTh MapTHEPOB JIJIs
JIeTIOBOM KOMMYHHUKAIIMH UCXOS U3 COOOpaKeHUH pe3yabTaTUBHOCTH B3aMMOJICHCTBHSI, a HE
JIMYHBIX CUMIIATHI;
MIPU OCYIIECTBJICHUH T'PYIIIOBON pabOThI OBITh KaK PYKOBOJIUTENIEM, TaK U WICHOM KOMAaH/IbI
B Pa3HBIX poJisiX (TeHEpaTOp UICH, KPUTUK, HCIIOJHUTEIb, BEICTYIIAIOIIUH, SKCIIEPT U T.11.);
Pa3BEPHYTO, JJOTUYHO M TOYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C UCIIOIb30BAaHUEM aJIEKBATHBIX
(YCTHBIX M TUCHBMEHHBIX) S3BIKOBBIX CPE/ICTB;

IIpeameTtHble:

BrinyckHuK Ha 0230BOM YPOBHE HAYYHMTCH!
pacKkpbeIBaTh Ha MPUMEpPaAx PoJib XMMHUU B (POPMUPOBAHWUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa U B IPAKTUYECKOM JESITEIIbHOCTU YEJIOBEKaA,
JIEMOHCTPHUPOBATh HA MPUMEPAX B3aAUMOCBSI3b MEXKAY XHUMHUEW M JAPYTUMHU €CTECTBEHHBIMU
HayKaMu;
PacKpbIBaTh HAa IPUMEPAX MOJIOKEHUS TEOPUN XMMHUYECKOT0 cTpoeHns A.M. byTieposa,;
noHuMath (usnueckuii cmpicn Ilepuoanueckoro 3akona /J[.1. MenneneeBa u Ha ero OCHOBE
OOBSACHSITH 3aBUCUMOCTh CBOMCTB XUMHUYECKHX JJIEMEHTOB U 00Opa30BaHHBIX UMHU BEIIECTB OT
3JIEKTPOHHOT'O CTPOECHUS aTOMOB;
OOBSACHATh NPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIMX MpeACTaBlIeHUNl 00 ux
COCTaBE U CTPOCHUH;
MPUMEHATh TPaBWIA CHCTEMATUYECKON MEXIYHApOJIHOW HOMEHKJIATypbl Kak CpeACTBA
pa3iarueHus U UIeHTU(PUKAIIMN BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;
COCTABJIATh MOJIEKYJISIPHBIE W CTPYKTYpHBIE (OPMYJIbI OpPTraHWYECKHX BEIIECTB  Kak
HOcHUTEeH HWH(OpPMAIMK O CTPOSHUHU BEIIECTBA, €r0 CBOWCTBAX WM TMPUHAIICIKHOCTH K
ONpEACTICHHOMY KJIacCy COECTMHEHUM;
XapaKkTepU30BaTh OPraHUYECKHE BELIECTBA II0 COCTaBY, CTPOCHHUID H CBOMCTBaM,
YCTAHABJIUBATh MPUYUHHO-CIICICTBEHHbIC CBSI3M MEXKIY JaHHBIMH XapaKTePUCTHUKAMH
BEILIECTRA;
MPUBOJIUTh TMPHUMEPHl XUMHYECKUX PEAKIMH, PACKPBHIBAIOIIMX XapaKTEpPHbIE CBOMCTBA
TUMUYHBIX TPEJICTABUTENCH KIACCOB OPraHMYECKUX BEIIECTB C IENbI0 UX HICHTU(PUKALIUN U
00BSACHEHHS 00J1aCTH MPUMEHEHHS,
MIPOTHO3UPOBATh BO3MOKHOCTh IPOTEKAHUS XMMHYECKHX PEAKUHU HAa OCHOBE 3HAHUM O
TUTIaX XUMHYECKOM CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;
WCIIOJb30BaTh 3HAHUSA O COCTaBE, CTPOCHUUM M XUMHUYECKHX CBOMCTBaX BEILIECTB IS
0e301acHOTO MPUMEHEHUS B TPAKTUUECKON JEATEITLHOCTH;



MPUBOANTH TMPUMEPHI MPAKTHUYECKOTO HCIIOJIB30BaHMS TPOAYKTOB IepepaboTku HePpTH u

NPUPOIHOTO Tra3a, BBICOKOMOJICKYJISIPHBIX COCTUHCHUH (MOJMITHIICHA, CUHTETHYECKOTO

KaydyKa, al[eTaTHOrO BOJIOKHA);

MPOBOJIUTH OMBITHI TIO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB. TJIMIIEPUHA, YKCYCHOM

KHCIIOTBI, HETPEICIbHBIX J>XHPOB, TIJIIOKO3bI, Kpaxmasia, OEJKOB — B COCTaBE IHUIICBBIX

MPOTYKTOB U KOCMETUYECKUX CPEJICTB,;

BIIAJICTh TPAaBWJIAMH M TpUeMaMH Oe30macHOM paboThl C XMMHYECKUMH BEIISCTBAMH H

1abopaTopHBIM 000pyIOBaHUEM;

YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTHM XMUMHUYECKON pPEAKUMU W CMEIIEHUS XWMHYECKOTO

pPaBHOBECHS OT pPAa3MYHBIX (DAKTOPOB C MENBI0 ONPEISICHHUS ONTUMAIBHBIX YCIOBUN

MPOTEKAHUS XUMUUYECKUX MTPOIIECCOB;

MPUBOAUTH MPUMEPHI TUAPOIN3a COJICH B TOBCEIHEBHOM )KM3HU YEJIOBEKA,

MPUBOJIUTh  NPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIMd B  MPUPOJE,

MPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEIEATSIbHOCTH OPTraHU3MOB;

MPUBOIUTH MPUMEPHl XUMUYECKUX pPEaKIUi, PAaCKPHIBAIOUINX OOIINE XUMHYECKHE CBOWCTBA

MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB,;

MPOBOJMTH PACUYEThl HA HAXOXKIECHUE MOJICKYIISIPHON (hOpMYIIBl YIIIeBOAOPOA MO MPOIYKTaM

CTOpaHUs U TI0 €r0 OTHOCHTENIbHON TUIOTHOCTH M MAacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B

€ro COCTaB;

BIIAJICTh TpaBWIaMH O€30MacHOTO OOpalieHus C E€IKUMH, TOPIOYMMH W TOKCHYHBIMH

BEII[ECTBAMH, CPEJICTBAMHU OBITOBON XMMHH;

OCYIIECTBIISATh TOWUCK XHUMHYECKOM WH(GOpPMAIMU 10 Ha3BaHUSAM, HIECHTH(HUKATOpAM,

CTPYKTYpPHBIM (pOpMyJIiaM BEIIECTB,;

KPUTUYECKH OIICHUBATHh W MHTEPIPETUPOBATH XUMHUECKYIO0 HH(POPMAIINIO, COEPIKAIIYIOCS B

COOOIIEHUSAX CPEACTB MaccoBOM MHQopmaiuu, pecypcax MHTepHeTa, HAyYHO-MOMYJISPHBIX

CTaThAX C TOYKH 3pPEHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B 1EJSAX BBISBICHUS

OIIMOOYHBIX CYKICHUN U GOPMUPOBAHUS COOCTBEHHOM MO3UIUH;

MPEACTABISITh MYTH PEUIeHUs TJI00albHBIX MpOoOJeM, CTOSIIMX TMepe] YeIOBEYECTBOM:

9KOJIOTHUECKUX, SHEPTETUYECKHX, CHIPHEBBIX, U POJIb XUMUU B PEIICHUH dTUX MPOOIIEM.
BorinyckHuK HA 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUThCS:

WUTFOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE M 3BOJIIOLMIO OPraHUYECKONM XUMHH KaK HayKH

Ha Pa3JIMYHBIX HCTOPUUYCCKUX ITArax €e Pa3BUTHS,

UCIONB30BAaTh METOJIbI HAYYHOTO T[IO3HAHUS IMIPH BBIMOJIHEHUU IMPOEKTOB U y4eOHO-

MCCJIEIOBATENIbCKUX 3a7a4 10 W3YYEHHUIO CBOWMCTB, CIIOCOOOB TOJIYYCHHS W PACTIO3HABAHUS

OpPraHUYECKUX BEILECTB;

OOBSCHSITH TPUPOY U CIIOCOOBI 0Opa30BaHMsI XMMHUYECKOW CBSI3HM: KOBAJCHTHOM (MOJISIPHOIA,

HETIOJISIPHOM ), MOHHOM, METaJJTHYECKOM, BOJOPOIHON — C IIEIBI0 ONPEICICHUS XUMUYICCKON

aKTHBHOCTH BEIIIECTB,

YCTaHABIMBATh TI'E€HETUYECKYIO CBSI3b MEXIY KilaccaMd OpPraHUYEeCKUX BEIIECTB JIs

000CHOBaHUS TPUHIUITHATILHON BO3MOXKHOCTH TIOJYYECHHsS] OPTraHUYECKHX COCIUHCHHM

3a/IaHHOTO COCTaBa U CTPOCHUS,

YCTaHABIWBATh B3aUMOCBSI3U MEXIy (akTaMH W TEOpUEH, NPUUYUHOW W CJCACTBHEM IIPH

aHanM3e MPOOJIEMHBIX CUTyalnii W OOOCHOBAaHWM NPHHUMAEMbIX pEIICHUN Ha OCHOBE

XHUMHYCCKHUX 3HAHHU.



Conep:xanue kypca «Xumus» 15 10 knacca (1 v 6 nedenio; 6ceco 34u)

Tema 1. Teopusi cTpoeHHsI OPraHUYECKHX coeTUHeHMUI (3 u)

Hayunple MeTonpl Mmo3HaHWA B XUMHHU. VICTOYHMKH XuMu4eckoil wuHpopmanuu. [lonck
UHQOpPMALIMU 110 HA3BaHUAM, HACHTUPHUKATOPaM, CTPYKTYpHBIM QopMmynaM. MojenupoBaHue
XUMUYECKHX MPOLECCOB M SIBJICHWW, XMMHWYECKHUN AaHAIN3 W CHUHTE3 KaK METOAbl HAy4HOI'O
MIO3HAHUS.

[losiBieHHE M pa3BUTHE OPraHUYECKOM XMMHH KakK Hayku. [IpenMer opraHn4eckoy XuMuw.
MecTo 1 3Hau€HHE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHHME KaK IOpPSNOK COCAMHEHMS aTOMOB B MOJIEKYJIE COTJIaCHO HX
BaJICHTHOCTH. OCHOBHBIE IOJIOKEHHSI TEOPUH XUMHUYECKOIO CTPOEHUSI OPraHUYECKUX COCIUHEHUM
A.M. bytnepoBa. YriepoJHblil CKeleT opraHu4eckoid MoseKyJbl. KpaTHOCTh XUMUYECKOH CBSI3H.
3aBUCHMOCTb CBOWCTB BEIIECTB OT XMMHYECKOIO CTPOEHUS MOJEKyJ. M3omepus u M30MEpSL.
[Tonsitne o ¢yHKuMOHANBHOU Tpymme. [TpuHIUIBI KiIaccupUKaUU OPraHUYECKUX COCTUHECHUH.
Cucremaruueckass MeXJIyHapo[Has HOMEHKJIATypa M MPUHLUUIB 00pa3oBaHUs Ha3BaHUIL
OPraHUYECKHX COCTUHECHUMU.

JlemoncTpanuu. BuneodparmeHTsl, cinaiipl ¢ U300pakeHUIMH XUMUYECKOM J1abopaTopuH,
MPOBEJCHUS] XUMHUYECKOro skcrnepuMmeHTa. [lnaBnenue, oOyrinBaHHe M TOpEHHE OPraHUYECKUX
BeulecTB. Mozieny MOJIEKyYJI IPEACTABUTENEN pa3INYHbIX KJIACCOB OPraHUYECKUX COETUHEHHM.

Tema 2. YrJieBo0POAbI M HX MPHUPOIHBbIE HCTOYHUKH (8 )

Ankanbpl. CTpoeHME MOJIEKYyJbl MeTaHa. ['oMosoruueckuii psi  ankaHoB. ['omolnorw.
Homenknarypa. M3omepust yriepoIHOTO CKejleTa. 3aKOHOMEPHOCTH HW3MEHEHHS (PH3ndecKux
CBOMCTB. XHMMHYECKHE CBOWCTBa (Ha TIpUMepe MeTaHa W 0JTaHa). peaKklud 3aMEUICHUS
(rajoreHMpoBaHKe), NETHAPUPOBAHHMS KaK CIOCOOBI MOJYYCHHUS BAKHEUIIMX COCIUHCHHN B
OpraHMuYecKoM cHHTe3e. ['opeHne MeraHa Kak OAMH H3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
IPOMBIIUIEHHOCTH M ObiTy. Haxoxnenwe B mnpupoae U npuMeHeHue ankaHoB. [lonstue o
LIUKJIOAJIKaHaX.

Ankensl. CTpoeHrue MOJEKyJbl 3TuiieHa. ['omonornyeckuii psn ankeHoB. HomeHkmaTypa.
W3omMepust yriiepoaHoro CKeaeTa U IO0JI0KEHUs KPaTHOU CBSA3M B MOJIEKyJe. XUMUYECKHE CBOMCTBA
(Ha mpuMepe ATHIICHA): PEeaKIMKi NPUCOSIUHEHUS (rajloreHupOBaHKue, THIPUPOBAHUE, THAPATAIHS,
THPOTAJIOTeHUPOBAHUE) KaK CIIOCO0 MOTy4YeHUs (PYHKIIMOHAIBHBIX POU3BOIHBIX YIIIEBOIOPOIOB,
ropenus. [lonumepusanus 3TUaeHa Kak OCHOBHOE HAIIpaBJICHUE €r0 MCIOoNIb30BaHus. [lonustuien
KaK KpYITHOTOHHQ)KHBIN ITPOJYKT XUMUYECKOI0 ITpon3BoACcTBa. [IpumeHeHne sTuieHa.

Ankanuensl n kayuyku. [loHstre 00 ankaaueHax Kak yrieBOJOpPOJAax C JABYMS JBONHBIMU
cBsa3simu. [lomumepusanus nuBuHWiIa (OyTagueHa-1,3) kak crmoco0 IMOMYyYEHUS CHHTETHYECKOTO
Kayuyyka. HaTypanbHBIN U CHHTETHYECKHI KaydyKH. Bynkanusanus kayuyka. Pesuna. [Ipumenenue
KaydyKa U pe3HHBI.

AsikuHbl. CTpO€HHME MOJIEKYJIbI alleTuiieHa. ['oMonorunueckuid psia ankuHoB. Homenkiarypa.
H30oMepus yriaepoaHOro CKeneTa U MOJIOKEHHS] KpAaTHOM CBSI3U B MOJIEKYJIe. XMMHYECKHUE CBOMCTBA
(ma mpuMmepe amneTWICHA). peakIud MPUCOSAUHCHHs (TajloreHupoBaHHWe, THAPUPOBAHHME,
THpaTalus, TUAPOraJOreHUPOBAaHUE) KaK CHOCO0 MOJYyYeHHs IOJIMMEPOB M APYTHX IMOJE3HBIX
IPOAYKTOB. I'OpeHre aneTwiieHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBapKU U
pe3ku MeTaiioB. [IpumeHeHue aneTuieHa.

Apenbl. beH30i1 Kak NpeACcTaBUTENb APOMATHYECKUX YIIIEBOAOPOAOB. CTPOCHHE MOJIEKYJIbI
OeH3ona. XMMHUYECKHE CBOWMCTBA: PeakIMy 3aMelleH s (rajJoreHHpoBaHKe) Kak croco0 MoayYeHUsI
XMMHYECKUX CPEJCTB 3alIUTHl PACTCHHH, NPHCOCAWHEHUs (TMAPHPOBAHUE) KaK JOKA3aTeLCTBO
HeNpeeabHOTo Xapakrepa 6enzouna. Peakuus ropenus. [Ipumenenne 6eH3ona.

Xumus U 3Hepretuka. [IpupoaHbsie UCTOYHUKHU YTIIE€BOAOPOOB. [IpupoaHblii U MOMYTHBII
HeTSIHOH Ta3bl, UX cocTaB M Hcnosib3oBaHue. CoctaB HePTH U ee nepepadboTka. HedrenpoayKTsl.



OktaHoBoe wuymucino OeH3uHa. OxpaHa OKpyXkawouied cpenbl npu  HedrenmepepaboTke U
TPAHCHOPTUPOBKE HEPTEPOAYKTOB. ATbTEPHATUBHBIC HCTOUHUKH SHEPTHH.

JdemoncTpanun. ['opeHue merana, 3TwieHa, auneTwieHa. OTHOUIEHUWE METaHA, 3TUJICHA,
aneTuieHa W OeH30Jla K pacTBOpY IepMaHraHarta Kaiaus M OpomHoi Boje. IlomyueHue stuneHa
peakiueil aeruapaTali STaHOJA, alleTWIeHa — TUIPOIM30M KapOuaa kanblus. PasmoskeHue
KaydyKa I[P HarpeBaHUM, WUCIIBITAHWE MPOJYKTOB pa3joKEHUs Ha HempeaenbHocTh. Kosiekuus
00pa31oB HePTH U HEPTENPOAYKTOB.

Tema 3. Kuciiopoacoaep:kamme opranndyeckue coenuHenns (9 yacon)

Cnuptel. Knaccuduxamusi, HOMEHKIaTypa, MU30MEpHUS CHOUPTOB. MeETaHON U STaHON Kak
NPE/ICTABUTENIN MPEACTbHBIX OJHOATOMHBIX CHHPTOB. XHMHUYECKHE CBOMCTBa (Ha mpuUMepe
METaHOa W 9TaHOJA). B3aUMOJACHCTBHE C HATPHEM KaK CIOCOO YCTAHOBIICHHS HaJHYHSI
THJIPOKCOTPYIIBI, PEaKkiHs C TaJOreHOBOAOPOAAMH KaK CIIOCOO TIIOyYeHHUs] PacTBOPUTEIEH,
JIEeruapatanrs Kak Crnoco0 TMoJydyeHus STuwieHa. Peakiuss TOpeHHs: CHHPTHI Kak TOIUIMBO.
[Tpumenenue MeraHosa u 3taHona. Ousnongoruyeckoe IEHCTBUE METaHOJA U ATAHOJIA HA OPTaHUu3M
YeJIOBEKAa. DTUICHIVIMKOJb U TJIMUEPUH KaK MPEICTaBUTENN NPEIEIbHbIX MHOTOATOMHBIX CIIMPTOB.
KauecTBeHHast peakivs Ha MHOTOATOMHBIE CHUPTHI M €€ IPUMEHEHHUE Il paclO3HABAHUS
INIMIEpUHA B COCTaBE KOCMETHYECKHX cpelcTB. [IpakThueckoe NMpUMEHEHUE STUIICHIJUKOIS W
[JIMLEPUHA.

@enon. CtpoeHue Moinekyisl (eHona. B3anmMHoe BiIMsHME aTOMOB B MojieKyle (eHoa.
XWMHUYECKHE CBOWCTBA: B3aUMOJICHCTBUE C HATPUEM, TUIPOKCUAOM HaTpusi, Opomom. [Ipumenenue
deHona.

Anpaerunpl. Merananb ((popManbierua) M dTaHalb (aleTalbAerH]) Kak MPeCcTaBUTEIH
Npe/IeIbHBIX ANbACTHI0B. KauecTBEHHBIE peakiMu Ha KapOOHWIBHYIO TPYHIy (peakius
«cepeOpstHOrO 3epKana», B3auMojeiicTBue ¢ ruapokcuaom meau (1) u ux mpuMeHeHHe s
OoOHapy’>KeHHsI TpeNeNbHbIX aJIbJEeTHA0B B MPOMBIIICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTb
anberuioB. [Ilpumenenue Gpopmanpaeruaa v aleTanbIerusa.

KapOoHOBBIE KMCIOTHI. YKCYCHas! KUCJIOTA KaK MPEACTaBUTENb MPEAeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOMCTBa (Ha mHpUMEpe YKCYCHOW KHCIIOTBI): PEaKIHH C
MeTaJlJlJaMl, OCHOBHBIMU OKCHJAMM, OCHOBAHMSAMM M COJISIMM Kak IIOATBEPXKIECHUE CXOJICTBA C
HEOPraHMYECKUMU KHUCJIOTaMH. Peakius srepuuKanuy Kak crocod MoJydeHus: CI0KHBIX 3(pUpOB.
[Tpumenenue ykcycHo# kucaoThl. [IpeacraBienue o BBICIINX KApOOHOBBIX KUCIOTAX.

Crnoxuble 3¢upbl U Kkupbl. CloxKHBIE d3QUPHI KaK TPOAYKTHI B3aUMOJIEHCTBUS KapOOHOBBIX
KUCIOT co cnupramu. llpumeHeHue CHoOXHBIX 3(UPOB B NHIIEBOW U mHapproMepHOil
MPOMBINUIEHHOCTH. JKUpBl Kak CJOKHBIE 3(QUPHI INIMLEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT.
PacTuTenbHble M KUBOTHBIE KHMpbI, MX COCTaB. Pacno3HaBaHUE pPACTUTENBbHBIX >KMPOB Ha
OCHOBaHUM MX HENpeIenbHOro xapakrepa. [Ipumenenue xupoB. ['uaponn3 Ui OMbUIEHUE KUPOB
KaK CHOCOO MPOMBIIUICHHOTO MOJYYCHHsI COJel BBICHIMX KapOOHOBBIX KHUCIOT. MBLIA Kak COJH
BBICIIMX KapOOHOBBIX KUCIOT. Morolue cBOWCTBA MbLja.

VYraesoasl. Knaccudukanus yrneBonos. Haxoxxaenue yrineBogoB B npupoje. [moko3a kak
anpaerugocnupt. bpoxkenue ritoko3sl. Caxaposa. [ uopoaus caxaposwvl. Kpaxman u 1eurono3a KaKk
Ouonormyeckue TONMMephl. XHMHUYECKHE CBOWCTBA Kpaxmala ¢ LEJUI0NI03bl  (THIpOIU3,
KayecTBEHHasl peaklMs ¢ MOJOM Ha Kpaxmall U ee MpUMEHEHHEe Ui OOHapyKeHHs Kpaxmala B
npoaykrax mnuTaHus). [IlpumeHenue wu Ouojormyeckas posib yriaeBonoB. [lonarue 00
HCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE aLlE€TATHOI'O BOJIOKHA.

JemoncTpanuu. Oxucinenue cnupra B anpiern]. KauecTBeHHas peakuuss  Ha
MHoroatomuele  crnuptbl.  Komnekmuss ~ «KameHsblid  yrosub».  Kosuiekuuss — OpoOJIyKTOB
KOKCOXMMMYECKOI'O MPOU3BOACTBA. PacTBopuMocTh (heHOMa B BoJie MPHU OOBIYHOI TeMIiiepaType H
npu HarpeBanuu. KauecTBenHble peakiuu Ha ¢eHoil. Peakuus «cepeOpsiHOro 3epkajia» anbIeruioB
U T0K03bl. OKHCIIEHHE albJETUIOB M TIIFOKO3bI B KHCJIOTHI ¢ TOMOIIblo ruapokcuaa meau (I1).



KauectBennast peakuus Ha kpaxman. Komnekuusi a¢upnbix Macen. Kosuiekuusi mimactmace u
n3aenuil u3 Hux. Koyiekuus HCKyCCTBEHHBIX BOJIOKOH U U3JIEIIUNA U3 HUX.

Tema 4. A3oTcoaep:kamme opranndeckne coexuHenns (9 u)

AMuHBL. MeTHIaMHH KakK MpeICTaBUTENb aln(aTHUYECKUX aMHHOB M AHWIMH — Kak
apomarnueckux. OCHOBHOCTh aMHUHOB B CPAaBHEHHHM C OCHOBHBIMU CBOMCTBAMM aMMHUaKa. AHUIIUH
U €ro CBOWCTBA (B3aMMOJICHCTBUE C COJSIHOW KHCIOTOM M OpoMHOUW Bojo#). [ToiydeHune aHUIMHA
no peakiuu 3unnHa H.H. [Ipumenenne anununa.

AmuHOKHCHOTHI u Oenku. CocTaB W HOMEHKIATypa. AMHHOKHCIOTHI Kak aM(pOTEpHbIE
opranunyeckue coenuHenus. llentunHas cBsa3b. buonormdeckoe 3HAUY€HHE O-aMUHOKHUCIOT.
OO6nacTu NMpUMEHEHUsT aMUHOKHCIIOT. benku kak npupoansie 6uononumMepsl. CocTaB U CTpOEHHUE
OenkoB. XMMHUYECKHE CBOICTBa OENKOB: TUApoNu3, AeHarypauus. OOHapykeHHe OEeNKOB IMpH
NOMOIIM Ka4eCTBCHHBIX (I[BETHBIX) peakimid. [IpeBpaimieHusi OENKOB TNHIIM B OpraHU3ME.
buonornueckue GyHKIN OEIKOB.

HyxneunoBblie kuciortsl. HykiienHOBBIE KHMCIOTBI Kak MOJMHYKIeoTuAbl. CTpoeHue
nykieoruna. PHK u JIHK B cpaBHenuu. VX ponp B XpaHEHUM W Iepenade HaCIEIACTBEHHOM
UHPOpPMALIUH.

Wnentudukanys OpraHUYecKUX COeAMHEHUH. leHeTndeckas CBSI3b MEXAY KlacCaMu
OPraHNUYEeCKUX COCTUHECHUIN. TUITBI XUMUYECKUX PEAKIHUI B OPraHUYECKON XUMUH.

Pemenne 3amau mo opraHuyeckoid XumuM. Pemenue 3amad Ha BbIBOJ  (DOPMYJIBI
OpPraHNYECKHUX BELIECTB 10 MPOAYKTaM CTOpPaHUsl U MAaCCOBBIM JIOJISIM JJIEMEHTOB.

JdemoHncTpauuu. B3auMopaelcTBue aMmMuaka M aHWIMHA C COJITHOM KHUCIOTOW. Peaknus
aHuiIuHAa ¢ OpomMHO#M BojoM. JlokazarenbcTBa HamWuus (YHKIMOHAIBHBIX TPYII B PacTBOpax
aMHHOKHUCIIOT. PacTBopeHne u ocaxxaeHue OenkoB. L[BeTHble peakiuu 6enkoB. ['opeHne nTHybero
nepa u wmepctsHod HUTKUA. Mogens Monekynsl JIHK. Ilepexoxmpl: 3taHOn — »3TwieH —
ITHJICHIJIUKOJIb — 3THWiIeHTIUKOIAT Meau (I1); aTaHoNn — 3TaHane — 3TaHOBAs KKCIOTA.

Tema 5. Xumus u xu3ub (5 1)

IInacmmaccol u gonoxna. llonuMepusaius ¥ MOJTUKOHIEHCAIMS KaK CIOCOOBI MONTYy4YEeHUS
CUHTETHYECKUX BBICOKOMOJIEKYJISIPHBIX COETUHEHHH. [Tonyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJIIPHBIX ~ COCAMHEHUH XMMHUYECKOH MoaupuKanueil MNpUpOAHBIX IOJIUMEPOB.
CtpoeHure NoauMepoB: JIMHEWHOE, TPOCTPAHCTBEHHOE, CETYATOE.

ITonsatue o mnactMmaccax. TepmonnacTUUHbIE U TEPMOPEAKTUBHBIE MOAUMEPBl. OTAENbHbBIE
IPEJICTABUTENIN CUHTETUYECKUX U MCKYCCTBEHHBIX MOJIMMEPOB: (PEHOI(POpPMaNbIEIHIHbIE CMOJIBI,
MOJMBUHWIXIJIOPU, TEDIIOH, HEIUTYIOU].

[TonsiTe 0 XUMHUYECKMX BOJIOKHaX. HarypanbHble, CHUHTETUYECKHE M HCKYCCTBEHHbIE
BoJokHa. Kiaccudukainuss u  OTAeNbHbIE NPEJACTAaBUTENIM XUMHUECKHMX BOJIOKOH: alleTaTHOE
(TpmareTaTHBIN MIETK).

Xumus u 370poBbe. JlekapcTBa, GepMEeHThI, BUTAMHUHBI, TOPMOHEI. [Ipobiemsl, cBsI3aHHBIE C
IIPUMEHEHNEM JIEKapCTBEHHBIX IpenapaTroB. BpenHble NpUBBIUKM M (AKTOPbI, pa3pylIaolue
30poBbe (KypeHHe, ynoTpeOlieHHue ankorois, HapkomaHwus). PanmonanbHoe mutanue. [Tuujesvle
0obasxu. OcHosbl NuWesol XAUMUH.

JemoncTpanuu. Komneknuus muiactMacc, CHHTETHMYECKHUX BOJOKOH M H3JEIMM W3 HUX.
PaznoxkxeHne mepokcuaa BOJOpPOJAa C  IMOMOLIBIO MPHUPOAHBIX OOBEKTOB, COAEPIKAIIUX
kaTanasy(ceipoe Msico, ceipoi kaprodenn). Komrekiuss CMC, conepkamux SH3uMbI. McnbiTanue
cpenpt CMC uamukaTopHoit Oymaroii. Koyutekius BUTaMHHHBIX TperapaToB. VcmbiTaHue cpembl
pacTBopa acKOpOWHOBOM KHCIIOTHI MHIMKATOPHOM Oymaroil. McmelTaHMe anTeyHOro mperapara
WHCYJIMHA Ha OEJIOK.



YyeoHo-TeMAaTHYECKHI IIJIaH

Ne Paznen (Tema) kypca Koua-Bo Ipumeuanue
4acoB

1 | Tema 1. Teopust cTpoeHHS 3
OPTraHUYeCKUX COCAMHEHUI

2 | Tema 2. YrneBoJgopoabl U UX 8
NPUPOHBIC HCTOYHUKH

3 | Tema 3. Kucnopocoaepsxkaiiue 9
OPTraHUYeCKUE COCTUHEHHUSI

4 | Tema 4. AzoTcoaepKainiue 9
OpraHUYeCKUE COCTUHECHHUS

5 | Tema 5. XuMus u KU3Hb 5

6 | Uroro 34




ﬁKanennapnoquaTuquKoe IJIAHHU

OBaHHUE

Tema u cogep:kaHue ypoKa

KoaunuyecTBo
4acoB

JlaThl
JIaH

JlaTbl
paxr

Hayunple MeToabpl mMO3HaHUS B XUMHH.
Uctounuku XUMHYECKOH uHpopmanuu.
[losiBneHue u pa3BUTHE OPTaHUYECKOW XUMHUHU
KaK HayKHU.

1

OCHOBHBIE TOJIOXKEHHUSI TEOPUU XUMHUECKOIO
CTPOEHHUSI OpraHMYEeCKUX CoeAuHeHu A.M.
byrtneposa. 3omepust 1 ©U30MeEpHL.

[TonsTue o0  QyHKIMOHANBHOW  TpymIe.
[Tpuniunel  KIaccU(UKALUU  OPraHUYECKUX
COCTUHEHUN. CucreMaTuueckas

MEXIYHapO
JTHasTHOMEHKJIaTypa.

AJKaHBI. TOMOJIOTMYECKHI psin,
HOMEHKJIaTypa, n3omepus, XHUMHYECKHE
CBOIMCTBA, HaXOXJCHHWE B MNOpUpPOAEC U
MIPUMEHEHHE.

AJKEHEI. TOMOJIOTUYECKUH pan,
HOMEHKJIATypa, n3omepus, XUMHUYECKHE
cBoicTBa. [Ipumenenne sTunexa.

Ankanuenbl M Kayyykd. HarypanbHblii u
CUHTETUYECKUI Kay4yKHu. IIpumenenue
Kay4yyKa U PE3UHBI.

AJKWHEL. TOMOJIOTHYECKHI pan,
HOMEHKJIATypa, n3omepus, XUMHUYECKHE
cBoicTBa. [I[pumenenune aneruieHa.

ApeHbl. benzon KaK MPECTaBUTETD
apOMaTUYECKUX YIJIEBOAOPOJOB. XUMHUECKUE
CBOICTBa, MpUMEHEHHE OeH30a.

Xumus u sHepretuka. [IpupoaHble HCTOUHMKI
yrineBoopoaoB. OxpaHa OKpY)KaloIIel cpesibl
npu HedrenepepaboTKe.

10

O0001IeHe U cucTEMAaTU3alla 3HAHUHA 110
TEME
«YTJIeBOJOPOIBI U X IPUPOTHBIC UCTOUHUKI

11

Kondepenmms Nel o teme «YriaeBogopoasl
U UXIIPUPOIHBIC HCTOYHUKK»

12

CnupTel:  kjIaccu@uKanusi, HOMEHKJIATypa,
u3omepusa. MeTraHon M 3TAaHON  Kak
MPEJICTAaBUTENIN  MPENETIbHBIX OJHOATOMHBIX
CIUPTOB: XUMUUYECKHE CBOMCTBA, NPUMEHEHHUE.




13

@eHONII  CTPOEHUE  MOJIEKYJIBI,
XMMUYECKUECBOWCTBA, TPUMEHEHHUE.

14

Anpaerunpl. Metanans  (popmanbaerua) u
dTaHamb (aleTanbIerua) Kak MpeACTaBHTENIN
OpE/ICbHBIX  aJbJICTHIOB.  KadeCTBCHHBIC
peakIu, IPUMEHEHHE.

15

KapOoHOBBIE KHCTOTHI. YKCYCHasi KHCIOTa Kak
MIPEACTABUTENb NPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: XMMHYECKHUE CBOICTBA,
IIPUMEHEHUE.

16

ITonmyuyeHnue yKCyCHOM KHUCIIOTBI U U3y4YEHHUE €€
CBOWCTB.

17

Cnoxuble 3¢upsl. [IpuMeHeHne CIIOKHBIX
5¢upOBB NULIEBON U Nap(roMepHO
IIPOMBIIITIEHHOCTH.

18

Kupsl kak cioxHble 3QUPHl TIULEPUHA H
BBICIIMX KapOOHOBBIX KUCIOT. PacTuTenbHbIE U
KUBOTHBIE KHUpBI, UX cocTaB. [IpuMeHeHHe
JKUPOB.

19

VYrneBoapl:  KiaccuUKAIMSA,  HAaXOXKICHHE
yIJIEBOAOB B mpupoje. [roko3a  Kak
aJIbJIETUIOCTIUPT. Bbpoxenue TJIFOKO3BI.
Caxapo3a.

20

Kpaxman u nemnono3a Kak OHOJOTHMUYECKHUE
MOJIMMEPBI. XMMHUYECKHE CBOMCTBA Kpaxmayia U
nesrono3sl.  [Ipumenenne u  Ouosoruyeckas
pOJIb YIJIEBOJOB.

21

AMuHBL. MeTuiaMUH Kak  INpeACTaBUTEIb
anidaTuyeckux aMMHOB M AaHWIMH — Kak
apOMAaTHUYECKHUX. AHWINH! CBOWCTBA,
MOJIy4€HUE,
IIPUMEHEHUE.

22

AMUHOKHUCIIOTBI Kak amoTepHbIe
opranuyeckue coenuuenus. llentuaHas cBs3b.
buonoruueckoe 3HaueHne 0-aMUHOKUCIIOT.

23

benku kak mpupojHbIe OMOMOIUMEPHI: COCTaB
U CTpOEHHE, XUMHYECKHE CBOICTBA,
KauecTBEHHbIE  peakuuu.  buonormueckue
GbyHKIMHN O€IKOB.

24

HyxnenHoBble KHCIOTHI KaK MOJUHYKICOTH/IBI.
PHK u JHK B cpaBHenuu. Hx poap B
XpaHEHUU U  IepeJadye  HacjeICTBEHHOU
UHpOpMaLIUH.

10



25

Nnentudukanus OpraHNYECKUX COCIUHEHUH.
Tunbl XMMHUYECKUX PEAKIHMA B OpPraHUYECKOM
XUMUHU.

26

Pemenue 3a1a4 Ha BbIBOJT (hOPMYJIIBI
OpPraHUYEeCKUXBEIIECTB MO MPOJIYKTaM
CrOpaHus U MacCOBBIM

JIOJISIM JIEMEHTOB.

27

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4
HapacClio3HaBaHUC OPraHNYCCKUX
BCIICCTB.

28

O0o00mmenue ¥ cHUCTEMATH3alMA 3HAHUHM IIO
TEME

«Kucaopoa- u a30TcoaepsKaIiue OpraHndecKue
COEIMHEHMS»

29

Kondepenmmst Ne2 mo Tteme «Kucnopon-
¥ a30TCOJIEpIKAIINE OPraHMYECKHUE
COCIMHCHUSI»

30

[lmacTMaccel U BOJIOKHA

31

Xumusa u 3p0poBbe. JlexkapctBa. I[IpoOrnemst,
CBSI3aHHBIE C IPUMEHEHUEM JIEKapCTBEHHBIX
npemnapatoB. BpenHbie MpUBBIYKU U (AKTOPHI,
paspylaronye 310poBbe.

32

Buramuuel. PanmonaibHOe NUTAHKE.

33

DepMEeHTHI

I'opmonsI

11
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