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IIporpamma BHeypPOYHO# AeATEJIbHOCTH
«Mup opraHu4ecKknx BelecTB)
s odyqarommxes 10-11x knaccoB MBOY «Ycerbsinckaa COLL»

JlaHHas mporpaMMa BHEYPOYHOM JEATEIBbHOCTH «MHp OpPraHMYECKUX BELIECTBY
npeaHa3HayeHa JUisl Npo@UIbHOM MoAroToBku odywarommxcs 10-11x kitaccoB u
CHOCOOCTBYET MOBBIIICHUIO WX MHTEpeca K MpeIMeTy, YIIIyOJeHUI0 MMEIOIINXCS
3HAHUU U NMPAKTUYECKUX YMEHHM, & TAKKE JAET BO3ZMOKHOCTb CAMOOIIPEACIUTHCS
B TpPaBWIBHOCTH BbIOOpa mpoduns u Oyaymed mnpodeccuu, CBA3aHHBIX C
xumuen.IIporpamma paccuntana Ha 35 yacoB. BBejgeHue QaHHOM Iporpammsl
IpelycMaTpUBaeT paciiupeHre 0a30BOro Kypca IO OpPraHMYECKOH XUMHUHU U
HallpaBJICHa Ha ero passutue.llporpaMma 1OmonHAET U pacliupsieT mMaTepual,
u3ydyaeMblil Ha 0a30BBIX ypOKax, NpeJHa3HadeHa Ajisi (opMupoBaHus Oosee
IIPOYHBIX HABBIKOB PELICHUS KAYECTBEHHBIX U KOJMYECTBEHHBIX 3a]a4, yCUJICHUS
MOTHBAIlMM K M3YYEHUIO INPEAMETa OpPraHnYecKor xumuu. HM3ydeHue Kypca
MIOMOKET OO0YYalolUMCSI PACKPBITh CBOWCTBA IIMPOKOIO CIEKTpa BELIECTB U
MAaTE€pUAJIOB B CBA3HU C UX UCIOJIb30BAHUEM.

OcCHOBHBIC OCJIH Kypca.

¢ IOMOYb O0YYAIOIIUMCS YCBOUTH 0A30BbIi KypC OPraHUYECKON XUMUMU;

¢ pacuIMpeHHe U yrayOJeHue 3HaHU 00 OPraHMYeCKUX BEIEeCTBAX;

e pa3BUTHE MO3HABATEJILHOIO MHTEPECAa U MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEM
B IIPOLIECCE CAMOCTOSTEIBLHOTO MPUOOPETEHUsI 3HAHUN C HMCIOJIb30BAaHUEM
Pa3JINYHBIX UCTOYHHUKOB, B TOM YHUCJIE U KOMIIBIOTEPHBIX;

e BOCINHUTaHHE YOEKIAEHHOCTH B TO3UTUBHOM pOJIM XHMHH B SKU3HU
COBPEMEHHOT'0 O0IIeCTBA.

3agaya Kypca:

e PACKpPBITH OOJIEE OAPOOHO CO/IepKaHKE MPEIMETa OPraHUYECKON XUMUU;

¢ TIOKA3aTh MPAKTHUECKOE 3HAUCHNE OPTAaHMUECKUX BEIIECTB IS YEIIOBEKa;

e HAyYUTh TPHUMCHSATH TMOJYYCHHBIC 3HAHWA M YMEHHUS JUis 0e30MacHOro
UCIIOJIb30BAaHUSl OPTaHWYECKUX BEUIECTB B OBITY, MpexynpexacHus
SIBJICHUH, HAHOCSIIINX BPE]l 37J0POBBIO UETIOBEKA.

e DAcKpBITh pPOJb M TEPCHEKTUBBl XUMUYECKHUX 3HAHUN B pELICHUU
HKOJIOTHYECKUX MPOOIIeM

¢ CIOCOOCTBOBATH PA3BUTHUIO CIIOCOOHOCTU K CAMOCTOSITENIbHON padoTe;



e COBCPIICHCTBOBATHL HAaBBIKM W  YMCHU:I, HGO6XOI[I/IMBIe B HAy4HO-
HCCHGHOB&TCHBCKOﬁ ACATCIBHOCTH.

B nmnporpammy BHEYpOUHOM JeATE€NbHOCTH «MUp OpraHMYECKUX BELIECTB»
BKJIOUeHa Oosiee riayOokass MHpOpMaIusi 0 CTPOCHUU W CBOMCTBaX BayKHEHIIHX
OpPraHUYECKUX BEIIECTB. DTO TMO3BOJIUT YKPENHUTh MEXKIPEIMETHBIE CBSI3U (C
oOmieit xumuen, Ouojoruen, (HU3MKON), aKTyaTU3UpOBaATh 3HAHUS O CTPOCHHUHU
BEILIECTB, MOJYYEHHBbIE B MPEbIAYIINE TOAbl, U PACHIUPUTh WX Ha MPUMEpE
CTpOEHUS OpraHUYeCKuX BemecTs. [Iporcxoaut paccMoTpeHue ux
crenupUYEcKOro 3JIEKTPOHHOTO CTPOCHHS, OCMBICIEHHUE CYIIHOCTH B3aUMHOTO
BJIMSHUSL aTOMOB M TPYNIUPOBOK B MOJIEKYJIaX OPTraHUYECKUX BEIIECTB U
B3aMMOCBS3H €r0 C UX CBOMCTBaMHU. TakuM oOpa3om, OyaeT yCHIIeHa U YKPETUTCs
NPUYUHHO-CJIEICTBEHHAs B3aWMOCBS3b OCHOBOTOJAraloluX MOHATHHA Kypca
XMUMHHU: «COCTaB BELIECTBA», «CTPOEHUE BEIIECTBA», «CBOMCTBA BEILIECTBAY

Hcnonp3oBaHue yKpYNHEHHBIX TUAAKTHYECKUX €IMHUILl — MAaTPHILI, pabOYUX CXEM,
KOTOPBIE HE IIPEJIAraloTCs B TOTOBOM BUJE, @ COCTABIIAOTCA 110 XOAY COBMECTHOM
NEATEIIBHOCTH YUUTENS U YYEHUKOB, MO3BOJIUT BBIIBUTH B3aMMOCBS3b JIEMEHTOB
3HaHMI U 00Jiee MPOTYKTUBHO OPraHMU30BaTh UX YCBOCHHUE.

OTnMYUTENHEHON OCOOEHHOCTBIO Kypca SBISIETCA TO, YTO €ro CoJep KaHHue
CONPSKEHO C OCHOBHBIM KYpPCOM OpPraHMYECKOW XUMHH, pPa3BEPTHIBACTCA BO
BPEMEHHU MapajIeIbHOM €My, JAOIMOJIHAET U YIIIyOJisieT u3y4aeMblil MaTepuan. OTo
JTAET BOBMOXHOCTb MIOCTOSIHHO M TIOCJIEIOBATENBHO YBA3bIBATh yUE€OHBII MaTepHa
Kypca ¢ OCHOBHBIM KypCOM, a 00y4aroIuMcs 0Jy4aTh 00J1€€ NPOYHbIE 3HAHUS 110
npeamery. JlaHHasg mporpamMma MOCIYXKUT JJIsl CYHIECTBEHHOIO YIUIYOJICHHS U
paciiupeHHsl 3HaHUN 10 XUMHUHM, HEOOXOIUMBIX Uil KOHKPETH3alMM OCHOBHBIX
BOIIPOCOB OPraHWYECKON XUMHH U JIJIs1 OOLIET0 Pa3BUTHSI 00YUYaIOIIHUXCS.

B nanHolinporpamme 6ojiee TOAPOOHO PaCCMATPUBAIOTCS BOMPOCH T€HETUUYECKON
CBSI3M BEIIECTB, CBOWCTBA M MPUMEHEHUE, PACIIUPEHBI CBEIACHUS 00 M30MEpHH,
THOpUIN3alMA, UCTOPUYECKOW HOMEHKIAType, BKIIOYCHBI PEIICHHS 3a7ad H
TCHETHYECKUX IEMOYEeK TI0 OPraHMYECKOM XUMHUHU Pa3IMYHOTO THUIIA, YTO JACT
BO3MOYKHOCTh JIYYIlIE YCBOUTh TEOPETUYECKHE TMOHATHS M OTpaboTaTh HMX Ha
MIPaKTHKE.



Ilnanupyembie pe3yJbTAThI 00y4YeHHSA

JIM4HOCTHBIE pe3y/IbTaThl:

— MHUPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
3HaYUMOCTH HAayK{, TOTOBHOCTh K HaYYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHHE
JI0OCTOBEPHOH MH(pOpMaIe 0 MepeOBhIX JOCTIKEHUAX U OTKPBITHIX MUPOBOU U
OTEYECTBCHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX 00 YCTPOMHCTBE
MUpa 1 O0IIEeCTBa;

— TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA
NPOTSHKEHUM BCEM  JKM3HU; CO3HATENIbHOE OTHOIIEHHWE K  HENpPEepbIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIEHUIHOW mpodecCuOHaIbHOM M OOIIECTBEHHOM
NeSTeILHOCTH;

— DKOJIOTHYECKas KYJbTypa, OEpekKHOE OTHOIICHHS K POIHOM 3emiie, PUPOTHBIM
oorarctBaM Poccun W Mupa; MOHWMAaHHWE BIMSHUS COITMATBHO-3KOHOMHUYECKHUX
MIPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIMATIBHOW CpPeJbl, OTBETCTBEHHOCTH 3a
COCTOSIHHE TTPUPOTHBIX PECYPCOB; YMEHHS M HABBIKA Pa3yMHOTO

— TOTOBHOCTb U CIHOCOOHOCTH 00€CHEYUTh ceO0€ W CBOMM OJIM3KUM JIOCTOMHYIO
KW3Hb B  IIPOIECCE  CaMOCTOATENIBHOM, TBOPUYECKOM W  OTBETCTBEHHOMU
JIESITENIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIMIUXCA K OTCTAaMBAHHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHMS, TOTOBHOCTh M CIIOCOOHOCTH BBIpA0aThIBAThH
COOCTBEHHYIO TIO3WIIMIO I10 OTHONIICHHIO K OOIIECTBEHHO-TIOJUTHICCKAM
COOBITHSIM TIPOIIJIOTO M HACTOSIIETO HAa OCHOBE OCO3HAHUS W OCMBICICHHUS
VCTOPHUH, TYXOBHBIX IEHHOCTEW U JOCTUKEHUMN HALLIEW CTPaHBbI;

— FOTOBHOCTh Y CTIOCOOHOCTh 00YUYarOIIUXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO
B COOTBETCTBHUM C OOIIECYEIOBEYECKUMH LIEHHOCTSIMU U HJIeallaMU TPaKIaHCKOTO
oOmiecTBa, MOTPEOHOCT, B (DU3UYSCKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIILHOM JI€SITEILHOCTBIO;

— MPUHATHE U peaju3alus HEeHHOCTEN 310pOBOT0 U 0e30macHOro odpasa >KU3HH,
Oepe)kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K COOCTBEHHOMY
(bU3MYECKOMY U TICUXOJOTUYECKOMY 370POBBIO;

— HCIIPUATUC BPCIAHBIX ITPUBBIYCK: KYPCHUA, yrIOTpe6J'IeHI/I$I AJIKOI'0JIs1, HAPKOTHKOB

MeTaHpelIMeTHI)le pe3yJabTaTbl 0CBOCHHUSA

1.PeryiiTHBHBIC YHMBEPCAJIbHbIE Y4eOHbIe NelCTBUA



BbinycKHUK HAYYHMTCS:
— CaMOCTOSITEJIBHO OINpEAeATh LENH, 3a4aBaTh [apaMeTpbl U KpPUTEpUHU, IO
KOTOPBIM MO>KHO ONPEEIUTh, UTO LI€JIb JOCTUTHYTA,;

— OOCHHBATb BO3MOXKHBIC IIOCICACTBUA OOCTHKCHUA IIOCTaBJICHHOM Ocjan B
ACATCIBHOCTH, COOCTBEHHOM KM3HU M JKU3HU OKpPYyXKaronux J'IIOI[GfI, OCHOBBIBaACh
Ha COO6pa}KeHI/IHX O9THUKH U MOPAJIN;

— craBuTh W (opMmynupoBaTh COOCTBEHHBIE 3agaud B 00pa30BaTEIbHON
NeSITEILHOCTH U KU3HEHHBIX CUTYAIUsIX;

— OLICHMBATh PECYPCHI, B TOM YHCIIE BPEMS U JIPYTHE HEMATEPUAIBHBIE PECYPCHI,
HEOOXOUMBbIE AJIs1 JOCTUIKEHUSI TIOCTABJICHHOM LIETH;

- BBI6I/IpaTB IIyThb JOCTUKCHUS LCIH, INIAHUPOBATh PCIICHUC ITOCTABJICHHBIX 3a14a4,
OIITUMHU3HPYA MAaTCPUAJIbHBIC 1 HCMATCPUAJIBHBIC 3aTPAThI;

— OpraHu3oBbIBaTH S(PQEKTHBHBIM MOUCK PECYpPCOB, HEOOXOIMMBIX IS
JOCTHKEHHSI IOCTABIICHHOM LIENH;

— COINOCTABJIATh MOJYYEHHBIH pe3yJbTaT IEATEIbHOCTH C MOCTAaBJIECHHON 3apaHee
LENBIO.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE IeliCTBUSA

BbInyCKHMK HAYYHUTCH:

— HUCKAaTh U HAXOJWTh OOOOIIEHHBIC CIOCOOBI PEIICHUS 3ajay, B TOM YHCIE,
OCYILIECTBIISITh Pa3BEPHYTHINM MHPOPMAIIMOHHBIN MOUCK U CTaBUTh HA €ro OCHOBE
HOBBIE (yueOHbIC U TTO3HABATEIbHBIC) 3a/1a4H;

— KPUTHYECKHU OLIEHMBATH U MHTEPIPETUPOBATH MH(DPOPMALUIO C PA3HBIX MMO3HIIHM,
pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B HHPOPMALIMOHHBIX HCTOYHHUKAX;

—  WCIIOJIb30BaTh  PA3JIWYHBIE  MOJICJILHO-CXEMATHYECKHE  CPEACTBA  JUJIA
MPEICTABJICHHUSI CYIIECTBEHHBIX CBA3€M M OTHOILICHWW, a TAKXE IMPOTHUBOPECUHM,
BBISIBJICHHBIX B MTH()OPMAIIUOHHBIX UICTOUHHUKAX;

— HaxOJUTh W TMPUBOJUTH KPUTHYCCKUE APTYMEHTHI B OTHOIICHHWH JCUCTBUU W
CYXJCHHHA JpPyroro; CIHOKOWHO H Pa3yMHO OTHOCHTBCS K KPUTHYCCKUM
3aMEUYaHUsIM B OTHOIICHHH COOCTBEHHOTO CYXICHHS, paccCMaTpuBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;

— BBIXOJIHWTH 3a paMKH y‘l€6HOFO npeaMeTa u OCymCCTBIATh ueneHanpaBneHHmﬁ
MMOMCK BO3MOXKHOCTEHN A IIUPOKOI'o IMEPCeHOCa CPCACTB U CIroco0o0B I[ef/'ICTBI/IH;



— BBICTpauMBaTh HWHAMBHUAYAIbHYI0 OOpa30BaTENIbHYI0 TPAEKTOPHIO, YUHUTHIBas
OTPAaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MEHSTD U yIePKUBATh Pa3HbIC MO3UIMHU B TO3HABATEIILHON JACSITEIBHOCTH.
3. KoOMMyHHKATHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

BbInyCKHMK HAYYHTCH:

— OCYIIECTBJISATh JETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMH (KaK BHYTPH 00pa30BaTEIIbHON OpraHU3aIliy, TaK 1 3a e¢ MpeaesiaMi),
noAOHpaTh MapTHEPOB JJIs JICJIOBOM KOMMYHHUKAIIMU HMCXOJ U3 COOOpaKeHUMH
Pe3yJbTaTUBHOCTH B3aUMOJICUCTBUS, & HE TUYHBIX CUMIIATHH;

— TMPH OCYIIECTBICHUU TPYNHOBOM paboThl OBITH KaK PYKOBOAMTEIEM, TaK MU
YJICHOM KOMaHJbl B PAa3HBIX pOJIsAX (TeHepaTop HIeH, KPUTUK, UCTIOTHUTEIb,
BBICTYTAIOIIHNI, 3KCOEPT U T.1.);

— KOOPAHWHHUPOBATb U BBIIIOJIHATD pa60Ty B YCJIOBUAX pCAJIbHOI'O, BUPTYAJIbHOI'O U
KOM6I/IHHpOBaHHOFO BSaHMOHGﬁCTBHH;

— PAa3BCPHYTO, JIOTHYHO WU TOYHO H3JIaraTb CBOIO TOYKY 3pPCHHUSA C UCIIOJIb30BAHUCM
AACKBATHBIX (yCTHBIX )41 HI/ICBMeHHBIX) SA3BIKOBBIX CPCICTB,

— pacno3HaBaTh KOH(MIMKTOT€HHbIE CUTYallMM U MPENOTBpaIlaTh KOH(PIHMKTHI 10
UX aKTUBHOM (pa3bl, BBICTPAUBATH JEIOBYIO U 00pPa30BATEIbHYI0 KOMMYHHUKALIMIO,
n30erast TMYHOCTHBIX OLIEHOYHBIX CYKJICHUH.

[Inanupyemble npeaMeTHbIE Pe3yJbTAThI

BoinyckHMK HAa 0230BOM YPOBHE HAYUYMTCH:
— pacKkpbIBaTh Ha IPUMEPAX POJIb XUMHUHU B (DOPMUPOBAHUH COBPEMEHHOW HAy4YHOU
KapTHHBI MUPA U B IPAKTUYECKOU IESITENBHOCTH YEJIOBEKA;

— JIEMOHCTPHpPOBATh HAa NIPUMEpax B3aWMOCBS3b MEXKAY XHUMHUEH U IPYTUMH
€CTECTBEHHBIMU HAYKAMU;

— pacKpbIBaTh Ha MpUMEpax IOJIOKEHUS TEOPUM XMMHYECKOro cTpoeHus A.M.
byrtneposa;

— noHUMaTh (u3udeckuii cMmbic [lepuonmdeckoro 3akona /.M. MenaeneeBa u Ha
€ro OCHOBE OOBSICHSATH 3aBUCUMOCTh CBOMCTB XHMHYECKHX DJIEMCHTOB U
00pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOT'O CTPOSHHUS aTOMOB;



— 0OBSACHATH MPUYUHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIUX MPECTaBICHUN
00 MX COCTaBe U CTPOCHUH;

— IPHUMCHATH IIPpaBHJIA CHUCTEMAaTHUYECKOM MC)KI[YHapOI[HOﬁ HOMCHKJIATYPBI KaK
CpCACTBA PA3JIMYCHUA U I/I,ZIGHTI/I(bI/IKaHI/II/I BCHICCTB I10 UX COCTAaBy U CTPOCHUIO,

— COCTaBJIATh MOJIEKYJIIPHBIE M CTPYKTYpHbIE (OPMYJIbI OPraHUYECKUX BEIIECTB
KaKk HocuTened uHPOpMalud O CTPOCHHUHM BEIECTBA, €ro CBOWCTBaX U
NPUHAIJIEKHOCTH K ONPEAECICHHOMY KJIacCcy COeIMHEHUM;

— XapaKTCPU30BaATh OPraHNYCCKUC BCUICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM,
yCTaHaBJINBATb IIPUYIUHHO-CJICACTBCHHLIC CBiA3HU MCKOY JaHHBIMH
XApaKTCPUCTUKAMHA BCIICCTBA,

— TMPUBOAUTH MPUMEPHl XUMHUYECKHX PEAKIMKA, PACKPHIBAIOIINX XapaKTEepPHBIC
CBOMCTBA THUIIMYHBIX IMPEJICTaBUTEICH KJIACCOB OPraHUYECKHX BEIECTB C IIEJIBIO
UX UACHTU(DHUKALNKI B O0BICHEHHUS 00JIACTH IPUMEHCHHUS;

— MPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAHUS XUMHYECKUX PEaKIMi Ha OCHOBE
3HAHUW O THMAX XMMHUYECKOM CBSI3M B MOJICKYyJIaX PEareHTOB U MX PEAKIIMOHHOMU
CITOCOOHOCTH;

— HMCIIOJIb30BAaThb 3HAHUA O COCTABC, CTPOCHHUU U XUMHUUYCCKUX CBOMCTBax BCIICCTB
JJIA 0e30I1acHOTO IPUMCHCHUS B HpaKTH‘IeCKOﬁ ACATCIBHOCTH,

— MPUBOAUTH MPUMEPHI MPAKTUUYECKOTO MCIOIb30BAaHUS MPOAYKTOB MEepepadOTKU
HEe(PTU U TPUPOJHOTO ra3a, BHICOKOMOJEKYJSPHBIX COCAMHEHUHN (IIOJIMATHIICHA,
CUHTETHYECKOT0 Kay4yKa, alleTaTHOTO BOJIOKHA);

— TPOBOJUTH OIBITHI O PACIIO3HABAHWIO OPraHMYECKHUX BEUIECCTB: TJIMIIEPUHA,
YKCYCHOM KHCJIOTHI, HETPEICIbHBIX JKHPOB, TIIFOKO3bI, Kpaxmaja, OEJIIKOB — B
COCTaBE MUILEBBIX MPOJTYKTOB U KOCMETHUYECKUX CPEJICTB;

— BJAAETh TMpaBUJAaMU M TpUEeMaMu O€30MacHOM padoThl ¢ XUMUYECKUMU
BEI[ECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM;

— YCTaHaBJIMBAaTb 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU pCakuyn MU CMCIICHUA
XUMHUYCCKOIO pPaBHOBECHUA OT PaA3JIUYHBIX q)aKTOpOB C IICJIbI0 OINPCACICHUA
OIITUMAJIBHBIX YCJIOBI/Iﬁ MMPOTCKAHNA XUMHUUYCCKHUX IIPOLHCCCOB,

— NPUBOAUTH MPUMEPHI TUAPOJINA3A COJIEN B HOBCEIHEBHOW KU3HU YEJIOBEKA,;

— IPUBOANUTL IIPUMEPBI OKUCIIUTCIbHO-BOCCTAHOBUTCIBHBIX pCaKHI/Iﬁ B IIpUpOAC,
IMPONU3BOACTBCHHBIX IIPOOCCCAX U JKU3HCACATCIbHOCTH OPIraHU3MOB,



— TMpPUBOAUTH TPUMEPHl XHMHUYECKHUX PEaKIHMi, pacKpbIBAOIIKUX OOIIHe
XMMHYECKUE CBOWCTBA IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

— IIPOBOJUTH PacueThl Ha HAXOXKJACHUE MOJEKYIISIPHOU (POPMYIIBI YIIIEBOI0PO/Ia O
MPOJYKTaM CrOpaHUs U MO €ro OTHOCUTEIHHOM TUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXO/SIIIIUX B €0 COCTAB,;

— BJIIaACTh IIpaBUIIaMHU 0e3011acHOro O6paHl€HI/IH ¢ CIAKHMH, TOPHOYMMHU H
TOKCHUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XUMHUH,

—  OCYHIECTBJISITH  TMOUCK  XUMUYECKOM  HMHGOpMAIMK TO  Ha3BAHUSIM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJIiaM BELIECTB;

— KPUTHUYECKHA OIICHWBATh W HHTEPIPETHPOBATH XUMHUYECKYI0 HH(POpPMAIHUIO,
COZICPKAIIYIOCST B COOOIIEHUSX CPENCTB MaccoBOM HWHGOpMAIHH, pecypcax
WuTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAThIX C TOUKH 3PCHHS €CTECTBEHHO-HAYIHOM
KOPPEKTHOCTH B MEJSIX BBISBICHUS OIIMOOYHBIX CYXXJICHHH W (POpMHpPOBAHUS
COOCTBCHHOM MMO3UIINH;

— NOPCACTABJIATH IIYTH PCIICHUA II100aJIbHBIX HpO6JICM, CTOAIIUX IICPCO
YCJIOBCUYCCTBOM: ISKOJIIOTHYCCKHX, DHCPICTHYCCKUX, CBIPBCBLIX, U POJIb XHMHHU B
PCIICHUU OTHUX HpO6JI€M.

BoinyckHMK HAa 0230BOM YPOBHE IOJIYYUT BO3MOKHOCTH HAYYUThCH:
— WLIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUE U I80IOYUI0 OP2AHUYECKOU XUMUU
KaK HayKu HA PA3AUYHbIX UCOPUYECKUX IMAnax ee pa3eumusi,

— UCNOJIL308AMb Memoobl HAYYHO2CO NO3HAHUA nNpu 6blNOJIHEHUU NPOEKNMOoE8 U
yqe6H0'MCCJl€()OGCIm€]leKI/DC 3a0a4 no U3YUEHUIO CGOZZCI’HG, cnoco6os noiyyerus u
pacnosHaearusl opcaHuvecKux eeujecme,

— 00BACHAMb NPUPOOY U CNOCOOBL 0OPAZ0BAHUSL XUMUYECKOLU CEAZU:
KOBAIEHMHOU (NOJAPHOU, HENOJIAPHOL), UOHHOU, MEMANTULECKOU, B00OPOOHOU — C
yevio onpedeieHUs XumMuieckol akmueHoOCmu 6euiecms;

—ycmarnaeaueambvp ceHEMUYECKYHO C643b Meofcéy Kraccamu opeanuvdecKux seuiecme
015 060CHOBAHUA npunuunuaﬂbHoﬁ BO3MOIMCHOCMU NOJIYHYeHUA OpcAHUYEeCKUX
COeOUHeHUll 3a0AHH020 COCMABA U CmMpoerus,

— YCMaHaenueams 63auMOCEA3U Medcoy hakmamu u meopue, NPUYUHOU U
creocmeuem npu aHanuse npooIeMHbIX CUMYayuti U 000CHOBAHUU NPUHUMAEMbIX
peueHull Ha OCHO8E XUMUYECKUX SHAHUU.



COJEP)KAHUE ITPOI'PAMMBI

«MHUP OPTAHUYECKUX BEHIECTB»

Tema 1. CTpoeHue u Kiaccu(puKANMs OPraHUYecKUX CoeAUHEeHU (2 1)

Knaccudpukanuss opraHMuecKUX COEAUHEHMH [0 CTPOCHUIO «YTJIEPOJIHOTO
CKeJeTa»: alMKINYecKue (aJKaHbl, alKeHbl, AalKWHBI, aJKaJHeHbI), KapOo-
MUKINYecKre (IMKIOANKaHbl M apeHbl) M TeTepouukiandeckue. Kiaccudukarus
OpPraHUYECKUX COCAMHEHUU MO (YHKIIMOHAJIBHBIM TPYIMIaM: CIHUPTHI, (HEHOJIBI,
IPOCThIE APUPBI, ATBAETUbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE d(DUPBHI.

Tema 2. YriaeBoaopoasl (13 1)

[IpoucxoxieHue TPUPOAHBIX HCTOYHUKOB  YIJIEBOAOPOJIOB. PudopmuHr,
AJIKWJIMPOBAHUE U apOMaTHU3als HEPTETPOyKTOB.

Aakanbl. Ctpoenune(sp® — rubpuanszanus). [IpOMBIIUIEHHBIE CIIOCOOBI TOTyIEHUS:
KPEKUHI' aJIKaHOB, (pakUMOHHasi IeperoHka Hedtu. JlabopaTopHblie crocoObl
NOJy4YeHHs allkaHOB: cuHTe3 Bropua, nexapOokcuianpoBaHue coyieil KapOOHOBBIX
KHCJIOT, TUAPOJIN3 Kapouaa amoMuHus. Peakiun 3ameienus. ['opeHne ajkaHoB B
pa3iMuHBIX ycHIoBHAX. TepMuyeckoe paszjoxkeHUe alkaHoB. M3omepuzanus
ankaHoB. [IpumeHeHne ankaHoB. MexaHu3M peakluy paauKaJbHOTO 3aMElLEHUs,
ero CTa/Iuu.

Mukaoankanbl. [loHsTHe 0 LMKIOAJKaHAX M HUX CBOMCTBax. I'omojorudeckuit
psn u obmas dhopmyia nmukinoaidkanos. Hanpspkenue nukna B CsHg, C4Hg u CsHap,
koHpopmaruu CgHip. M3omepust mukioankaHoB (IO «yTJIEPOTHOMY CKEIIETY»,
IIUC-, TPAHC-, MEXKKJIACCOBas). XUMHYCCKHE CBOMCTBA ITMKIIOATKAHOB: TOPCHHE,
pasliokeHue, paJukalbHOE 3aMelleHue, uzomepusanus. Ocobble CBOMCTBa
LIUKJIONPOIaHa, IUKI00yTaHa

AJikenbl. [TonydeHne STHICHOBBIX YTJIEBOJOPO/IOB U3 AJIKAHOB, TaJIOTEHAIKAHOB U
cnuptoB. [lodsipuszanusi m-CBA3M B MOJIEKYJIax aJKEHOB Ha IMPUMEpPE MpPOIICHA.
[Tonsitue o0 wHAyKTHBHOM (+I) 3ddexTe Ha mpuMepe MOJIEKYJIbl MPOIEHA.
Peakuun MPUCOSTNHEHUS (ramoreHupoBaHHE, THIPOTAIOTeHUPOBAHNE,
THIIpaTanys, THAPUpPOBaHKUE). Peakiinu OKHWCIEHUS M TMOJUMEPHU3aluU aKeHOB.
IIpumeHeHne ajJKeHOB Ha OCHOBE MX CBOMCTB. MeXaHu3M  peakuuu
AIIEKTPOPHILHOTO MPUCOSANHEHUA K ankeHaMm. OKUCIICHNE aJKeHOB B «MSTKUX» U
(OKECTKUX» YCIOBHSIX.



AakunHbl. Peakuuu npucoeMHEeHus: rajJoreHupoBaHue, THAPOraroreHupoOBaHuE,
ruapatanus (peakuus KyuepoBa) runpupoBanue. Tpumepusanus aneTuiieHa B
oenzon. Ilpumenenue ankuHoB. Okwucienne ankuHoB. OcoOble CBOMCTBa
TEPMUHAIBHBIX aJIKMHOB.

AukagueHbl. B3anMHOE pPacnoNIOKEHHE T-CBS3€M B MOJIEKyJlIaxX aJKaJUuEHOB:
KyMYJIUPOBAHHOE, COMNpPSHKEHHOE, U30JMpoBaHHOE. (OCOOEHHOCTH CTPOCHUS
CONPSHKEHHBIX aJKA[IUEHOB, UX MOJy4eHUE. AHAIOTHs B XMMHUYECKUX CBOMCTBAx
alKeHOB W ainkagueHoB. [lomuMmepusanus ankaaueHoB. HarypanbHbIl H
CUHTETUYCCKUU Kayuyku. Bynkanuzamus kaydyka. Pesuna. PaGoter C. B.
JlebeneBa. OcCOOEHHOCTH  pEaKUWi  MPUCOECAMHEHUS K  allKaJUeHaMm ¢
COMPSKEHHBIMU TT-CBSI3MH.

Apenbl. ben3on kak mnpexncraButenb apeHoB. CTpoeHHE MOJIEKYJbl OeH30Ia.
Conpsokenue n-cBs3eil. M3oMepuss M HOMEHKIIATypa apeHOB, UX IOJy4YEHHE.
['omomnoru; OeH3ona. BnusHue OOKOBOM IlemM Ha AJIEKTPOHHYIO IUIOTHOCTh
COMNPSKEHHOTO p-00Jiaka B MOJIEKYJIaX TOMOJIOTOB O€H30j1a Ha MpUMeEpe TOJyoJa.
Xumuyeckue CcBOMCTBa OeH3oja. Peakiuu 3amenieHuss ¢ ydacThuem O€H30Jia:
raJOreHNpPOBAHUE, HUTPOBAHHME W ankwinpoBaHue. [Ipumenenue beHsona u ero
roMmosioroB. PanukanbHoe xsopupoBaHue OeH3oma. MexaHM3M U yCIIOBUS
IPOBEJCHUS PEAKIUN PATUKAIBLHOTO XJopupoBaHus OeH3ona. Karamutuueckoe
rupupoBaHue OeH3ona. MexaHu3M peakiuil 3IEeKTPOPUIBHOTO 3aMEellEeHUs:
rajJJOr€HUPOBAaHUs W HUTPOBaHUS OeH3ojda u ero romonoroB. CpaBHeHUE
pPEaKIMOHHON CMOCOOHOCTH O€H30Jla M TOdyoJa B pPeakUusX 3aMelEHUs.
Opuentupytomee aercrsue rpymmsl atoMoB CHz— B peakuusax 3aMmemeHus ¢
yuyactueM tonyona. Opuenrtantsl | u Il pona B peakuusax 3amenieHns ¢ y4acTUEM
apeHoB. Peakiiuu O0OKOBBIX IIeTIei aIKMIOEH30J10B.

Pacuernbie 3agaun. 1. Haxoxnaenue momnekymsipHOW (OpMYJIbl OpraHUYECKOTO
COelMHEHHUd 1o Mmacce (00bemMy) NpoAykTOoB cropanus. 2. Haxoxnenue
MOJIEKYJISIpHON (POpMysbl BelleCTBA MO €ro OTHOCUTEIbHOM IIJIOTHOCTH U
MacCOBOM J10J1€ 2JIEMEHTOB B coeiuHeHUsX. 3. KOMOUHMpOBaHHBIE 3a/1a4H.

Paznenenue cMecu G€H3MH — BOJIa C TIOMOIIBIO JISTUTEIHHOW BOPOHKH.
Boccranosnenue okcuaa meau (11) mapadunom.

[MapocTep>kHeBblE W OOBEMHBIE  MOJENM  MOJEKYJ  CTPYKTYpHBIX U
IPOCTPAHCTBEHHBIX M30MEPOB aj-KeHOB. OOBEMHBIE MOJEIN MOJIEKYJ aJKEHOB.



[Tomyuenue »steHa u3 staHona. OOecuBeYMBAHWE OSTEHOM OpPOMHON BOJBI.
OOeciBeurBaHUE 3TEHOM pacTBOpa MepMaHraHara Kanus. [ opeHue sTeHa.

[lonyyenne amerwsneHa U3 KapOuga Kanblus. Du3nuveckue CBOMCTBA.
B3aumopeiicTBue aneruieHa ¢ OpoMHON BoAoW. BzaummonelcTBuil aneTuieHa c
pacTBOpOM MepmaHraHara kauus. [opeHume aneruneHa. BzaumopgernicTBue
alleTUJIEHA C PAaCTBOPOM COJIM MEJIU WM cepedpa.

Mopenu (mapocTep>KHEBble U OOBEMHBIE) MOJIEKYJ ANKAJUEHOB C PA3THMUYHBIM
B3aMHBIM pACHOJIOKEHUEM T-CBA3el. Jlemonumepusanmss kayuyka. Mogenn
(1apocrepkHEBbIE 1 OOBEMHBIC) MOJIEKYJI alKaJWE€HOB C Pa3IuYHBIM B3aUMHBIM
pacnoJioKeHUeM m-cBs3ed. Koarymsust MIe4HOro coka Kay4yKOHOCOB (MOJouas,
OJIyBaHYMKOB UJU (UKyCa).

[ITapocTepKHEBBIE MOJEIM MOJIEKYJ UUKIOAJIKAHOB M aJKeHOB. OTHOILIEHUE
LUKJIOT€KCaHa K pacCTBOPY NEpMaHIaHaTa KaJius U OPOMHOM BOJE.

[[TapocTepkHEeBbIE W OOBEMHBIE MOJACIH MOJIEKYJ O€H307a W €ro TOMOJIOTOB.
Pazienenre ¢ TOMOIIBIO JENUTEIBHOM BOPOHKM CMECH O€H30J1 — BOjA.
PactBopenue B OeH30I1€ pa3IMuHbIX OPTraHUYECKUX U HEOPTaHWYECKUX (HampUumep,
CEphl) BEMIECTB. DKCTParMpoBaHWE KpPacUTENECH W APYTHX BEIIECTB (HAMpPUMED,
noja) OEH30JI0M U3 BOJIHBIX pacTBOPOB. ['openue 6eH3omna. OTHoIIeHUE OeH30J1a K
OpOMHOW BOJIe W pacTBOpPYy IepMaHTaHaTa kKaius. [lomydeHuwe HUTpoOEH30Ja.
OOeciBeunBaHre TOJIYOJIOM TIOJKHCICHHOTO pacTBOpa IEepMaHTaHaTa Kalus |
OpOMHOM BOJIBI.

Tema 3. Conupthl 1 peHoNbI (44)

Coupthl. OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS MOJIEKYJT CIIUPTOB. XUMHUYECKHE
CBOMCTBa CIIUPTOB, OOYCIIOBJIEHHBIE HAJIUYMEM B MOJIEKYJaX THUIPOKCHIBHBIX
rpynm: oOpa30BaHHE AaJKOTOJIATOB, B3aUMOJEWUCTBUE C TajJOT€HOBOJOPOJIaMH,
MEXMOJICKYJIIpHAsT W BHYTPUMOJICKYJIpHAs JeTujipartanus, >3TepuduKanus,
OKHUCJICHHE U JAeTUIpUpoBaHue cnupToB. CpaBHEHUE pEeaKUUi TOPEHUS TUIOBOTO
U NOponuioBoro cnupTtoB. CpaBHEHHE CKOPOCTEM B3aUMOJEWUCTBUS HATPUS C
ATaHOJIOM, MpONaHoJIoM-2, riuiepuHoM. [lonydyenne npoctoro s3¢upa. [loayuenue
cl10kHOTO Adupa. [lomyuenue sTeHa u3 sTaHoa.

Oco0OeHHOCTH CBOWCTB MHOTOATOMHBIX CHUPTOB. KadecTBeHHass peakuus Ha
MHOTOaTOMHBIE CITUPTHI.



®enoabl. Denon, ero (¢u3MUECKHe CBONCTBA M TMOMy4YeHHE. 'XUMHUYECKHE
cBoiicTBa (eHONA Kak (PpyHKIHMsA ero cTtpoeHus. KucinorHeie cBoiicTBa. B3anMHuoe
BJIMSHUE aTOMOB W TPYII B MOJIEKYJIaX OPTaHMYECKHX BEIIECTB Ha IpHUMEpe
¢denona. [lonmukonnencamus denona ¢ GopmanpaeruaoM. KauecTBeHHas peaKius
Ha (¢enon. Ilpumenenme denona. Krnaccudpukamus ¢denonos. CpaBHeHUE
KHUCJIOTHBIX CBOWMCTB BELIECTB, COAEPXKALIUX THIPOKCHIBHYIO TPYIIY: BOJBI,
OJTHO- W MHOTOATOMHBIX CHHPTOB, (peHoma. DIeKTpoPUIBLHOE 3aMeleHHE B
OeH30IpHOM Kousiblie. PacTBOopuMoOcTh (eHoIa B BoAE MpU  OOBIYHOW W
TIOBBIIIICHHON TemrepaType. BoiTecHeHrne (enona u3 (enonsara HaTpus yroibHOM
kucinoror. Peaknust denona c xmopumom xenesa (III). Peakmus denoma ¢
bopMaIbICTHIOM.

PacuerHnsble 3aga4u. BerancieHus: Mo TEPMOXUMUYECKUM YPABHEHUSIM.
Tema 4. Aabaernabl. KeTonsl (44)

CrpoeHre MOJIEKYJ albJACTHIOB W KETOHOB, MX H30MEpUs M HOMEHKJIATypa.
OcoOeHHOCTH CTpOEHHUS KapOOHWIBHOW Tpynnbl. XUMHUYECKHME CBOWMCTBA
aJIbJIETUJI0B, OOYCIIOBJICHHbIE HAJMYMEM B MOJIEKYyJie KapOOHMJIBHOM TIpYMIIbI
aTOMOB (THAPUPOBAaHUE, OKUCICHHE aMMUAYHBIMU PAaCTBOPAMHU OKCHJla cepedpa U
ruapokcuga menu (II)). KauecTBeHHble peakuuu Ha anmpAeruibl. Peakius
nojuKoHaeHcanuu  popManbiaeruga ¢ ¢deHoaoM. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKUX  CBOMCTB  KeTOHOB. HykneodusibHOe  mpUCOeAMHEHHE K
KapOOHWIIbHBIM COEJIMHEHHUSIM. [Ipucoenuuenue IMaHOBOI0PO/Ia u
ruapocyiabpuTra Harpus. B3auMHOe  BIMSHME AaTOMOB B MOJIEKYJIax.
["aoreHnpoBaHre anpAEruI0B M KETOHOB II0 MOHHOMY MEXaHH3My Ha CBETY.
KauecTBeHHas peakuysi HAa METUIIKETOHBI.

Tema 5. Kap6oHOBbIe KHCJIOTBI, CJI0KHBbIE YQUPHI U KUPBI (54)

KapOonoBbie kuciaorbl. BiusiHMe yrieBOJOPOAHOTO paavKala Ha CUITY
KapOOHOBOW KHCJIOThl. XHMHYECKHE CBOMCTBAa HEMPEAeNbHbIX KapOOHOBBIX
KHCIIOT, OOYCJIOBJICHHbIE  HalW4YMEeM T-CBSA3M B  MoJiekyse. Peaknun
ANEKTPOPUIBHOTO 3aMEIICHUS C y4acTHEM OCH30MHOM KUCTIOTHI.

OO6paTUMOCTh peakiuu dTepudUKaIUU, THIPOJINU3 CIOKHBIX 2(upoB. PaBHOBeCHE
peakiuu dTepuduranuu — TUAPOIN3a; (PakTopbl, BAUSIOMNE Ha Hero. Pemenue
pacyeTHhIX 3aJa4 Ha OIpEJeJeHUE BbIXOJA MPOAYyKTa peakuuu (B %) OT
TEOPETUUECKH BO3MOXKHOTO, YCTaHOBJIEHHWE (POPMYIJIBI U CTPOCHHS BEIIECTBA TIO
MPOIYKTaM €ro Cropanus (Miv ruaposn3a).



Kupsbi. CBoiicTBa ;kMpoB. OMBLICHUE KUPOB, OJy4YeHHE MbLIA.

3HAKOMCTBO € (PU3UYECKUMHU CBOMCTBAMU HEKOTOPBIX KapOOHOBBIX KHUCIOT:
MypaBbHHOW, YKCYCHOW, IIPOIIMOHOBOW, MACIIIHOW, IABEJIEBOM, JIMMOHHOW,
OJICMHOBOM, CTeapuHOBOW, OeH30iHON. Bo3roHnka OEH30MHOW  KHUCIOTBHI.
OTHOLIEHHE Pa3TUYHBIX KapOOHOBBIX KUCIOT K Bojae. CpaBHEHHE KHCIOTHOCTH
Cpelbl BOJHBIX pAacTBOPOB MYPaBBHHOM M YKCYCHOM KHCIOT OJMHAKOBOU
MoJisipHOCTH. [lodydeHune MpUsATHO MaxXHYIIEro CIOXKHOro 3¢gupa. OTHOIIEHUE K
OpOMHOHM BOJIE M PACTBOPY IE€pMaHraHaTa Kajus IMPEAeIbHOW U HENpeAesIbHOU
KapOOHOBBIX KHCIIOT. IllapocTepskHEBblE MOAEIN MOJIEKYJ CIOXKHBIX 3(UPOB U
MU30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOIIEHHE CIUBOYHOTO, MTOICOTHEYHOTO U
MalIMHHOTO Macja K BOJHBIM pacTBOpaM OpoMa M NepMaHIraHaTa Kajwusl.

Tema 6. YrieBoanl (34).

Monocaxapuabl. ['moko3a.B3aumoneiictBue ¢ rugpokcugom wmeau (II) mpum
KOMHATHOM TeMIepaTrype W HarpeBaHHH, dTepUPUKALNS, PEaKUus «cepeOpsHOro
3epKayia», TruApupoBaHue. Peakuuu  OpOKEHUS  IJIIOKO3bl:  CHUPTOBOIO,
MOJIOYHOKHUCIIOr0. dpyKTOo3a KaKk U30Mep INIIOKO3bl. B3auMozencTeue caxapossl ¢
ruspokcusiom meau (I1). I[Tomyuenue caxapaTa KanblMsl U BBIICICHUE Caxapo3bl U3
pacTBopa caxapara Kaiuplus. Peakius «cepeOpsHOro 3epkajay A TIHOKO3bI.
B3aumoneiictBue mOKo3bl ¢ (YKCHHCEPHUCTOM  KHUCIOTOM. OTHOIIEHUE
pacTBOPOB caxapo3bl M MallbTO3bl (JIakTO3bl) K Tuapokcuay meau (II) mpum
HarpeBaHnd. CpaBHEHHUE CTPOCHUS MOJIEKYJ U XHUMHUYECKUX CBOMCTB IUIFOKO3BI U
¢bpykTo3bl. [ducaxapunel. CTpoeHue aucaxapusioB. BoccraHaBinuBaromme Hu
HEBOCCTaHABIMBAKOIIME aucaxapupl. Caxaposa, JakTo3a, MajabT03a, UX CTPOCHUE
u Owuonormyeckas poiib. ['maponus aucaxapunoB. l[lomucaxapunel. ['mapomnu3
nosucaxapuaoB. O3HakOMJIEeHHE C (U3NYECKUMH CBOMCTBAMU LEJUIIOJIO3BI U
Kpaxmana. HaOyxanue 1emmono3bl U Kpaxmana B Boje. I[lomydeHue HuTpaTta
uemnono3bl. KauectBeHHas peakuusi Ha kpaxmail. [loHsTHe 00 HMCKYCCTBEHHBIX
BOJIOKHaX. B3anMopeiicTBruE LEUI0N03bl ¢ HEOPraHWYECKMMH M KapOOHOBBIMU
KHCIIOTaMU — 00pa30BaHUE CIOKHBIX 3(PUPOB.

Tema 7. A3oTcoaep:kaiune opranndeckKue coequHeHus (44)

Amunbl. CocTaB M CTpoeHHME aMHUHOB. Anudarhuyeckue aMHuHbl. AHWINH.
[Tonyuenune aMUHOB: ANKAJIMPOBAHUE aMMHAKa, BOCCTAHOBJICHUE
HUTPOCOCANHEHUN (peakiusi 3WHUHA). ['OMOJIOTHYECKHI psii apOMaTHYECKHUX
aMUHOB. AJIKMJIMPOBaHUE U AlIMJINPOBAHUE aMHHOB. B3auMHOe BIMSHUE aTOMOB B
MOJIEKyJIaX Ha NpUMEepe aMMHaka, aaupaTHUYeCKHMX U apoOMaTHYeCKUX aMHHOB.



dusnueckne cBoucTBa MeTwiamuHa. ['openme MerwnamuHa. B3aumopencrsue
aHWIMHA U METWJIAMHUHA ¢ BOJOU U Kucnotamu. OTHOLIEHHe OeH305a U aHWINHA K
OpOMHOM BOJIC.

AMuHoOkucnotel u  Oenku.  M3omepus — amuHOokucnor.  OOpa3oBaHue
BHYTPHUMOJIEKYJISIPHBIX coyiei (OUIoisipHOro MoHa). Peakuus moJuKOHAEHCAUUu
aMUHOKHCII0T. CUHTETUYECKHE BOJIOKHA (KaIllpOH, SHAHT U JIp.).

benku. Xwumuyeckue CBOHCTBAa OENKOB: TOpPEHME, JI€HATypalus, TI'HIpOJu3,
KaueCTBCHHbIC (IIBETHBIC) peakmuu. PacTBOpeHHME W OCaXIeHUE OCJIKOB.
Henarypauus OenkoB. KauecTBeHHBIE peakiuu Ha Oenku. Mojenu MOJEKYJIbl
JJHK wu paznuussix BuaoB Mmonekyn PHK. OOpasipsl mpoayKTOB NUTaHUS U3
TpaHCTEHHBIX (OpPM pacTeHM U JKUBOTHBIX; JIEKAPCTB U IPENapaTos,
W3TOTOBJICHHBIX C IOMOIIBIO TEHHOW MHKEHEPHH.

[IpoekTHBIC Da6OTLI.

JleiicTBre 3TaHOJIa HA OEJIKOBBIE BEIIECTBA.

JleiicTBre peHONa HA IKOJIOTUYECKOE PABHOBECHE B SKOCUCTEMAX.
['eneTnueckas posab HyKJIEMHOBBIX KUCJIOT. [ €HHBIE MyTaIUu.
3arpsi3HeHHs aTMOC(]EpBI.

[ImacTmMaccel 3arpsA3HSIIOT OKEaH.

Binsitnue CMC Ha BOIHYIO 3KOCHUCTEMY.

o ok whE



TemMaTn4yeckoe NIAHUPOBAHUE

Ne Tema paszgena KoandecTBO 4acosB
n/n
1 Crtpoenue u kinaccuduKaiys OpraHM4ecKux 2
COEIMHECHUH
2 | YrieBonopoabl 13
3 | CinupThl U GHEHOIIbI 4
4 Anpnernasl. KeToHEI 4
5 | KapOoHOBBIE KUCIIOTHI, CIIOKHBIE APUPHI U 5
KUPBI
6. | YrieBoanl 3
7 | A3oTcoaepikallye OpraHu4ecKue 4
COCJIMHEHHUSI
Hroro: 35




Kane}mapﬂo-TeMaanecxoe IJIAaHUPOBaAHUE
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Tema 1. CTpoeHne U KjIacCuQPUKANNUSA OPraHUYCCKUX COCAUHEHUH 2
1-2

1. Nuctpykrax no Th. Kiaccudukamnms 1
OpPraHUYeCKUX COCIMHEHUH 110 CTPOCHUIO
«YTIICPOJTHOTO CKEJIETa

2. Knaccugukanust opraHHuecKuX COSTUHEHUH 110 1

(YHKLIMOHAIBHBIM IPYIIIAM

Tema 2. YriaeBoaopoabl 13
3-15

3. Amnkansl. Ctpoenne(sp® — rubpumusanus). 1

4-5. [Tonyyenue n XuMHUYECKHE CBOMCTBA. 2

6. [yKI0aIKaHbI. 1

7-8. CaoiicTBa HeMpeeNbHbBIX YIIEBOJOPOIOB. AJIKEHBbI. | 2

9. CBolicTBa HENPEAENbHBIX 1

YTJIEBOJOPOJOB. AJTKHHBI.

10. AJKagueHsl. 1
11- ApeHbl. 2
12.

13- Pemmenue 3amau 3
15.

16-- | Tema 3. CiupThI B (PeHOJIBI 4
19

16-. CnupTsl 2
17.

18- CaoticTBa (eHONA 2
19.

20- Tema 4 Aabaernabl. KeToHbl 4
23

20 CtpoeHune MOoJIeKy albJAETUI0B U KETOHOB, UX 1

U30MEpHs U HOMEHKJIaTypa.




21-

XMMHYECKUE CBOMCTBA aJIbJIETHI0B U KETOHOB

22

23 MexaHu3M HYKJI€O(PHIEHOTO TPUCOCTUHEHHUS

24- | Tema 5. KapooHOBbBI€ KHCJIOTBI, CJIOKHbIE I(PUPBI H KUPBI

28

24- KapOoHOBBIE KUCITOTHI.

25

26- Kupsl. CBoiicTBa x1poB. OMBUIEHUE )KUPOB,

27 II0JIy4YEHUE Mblia.

28 Pemenne pacdeTHpIX 3amad  Ha  OIpeZEICHUE
BBIXOJa IPOJYKTA peakuu (B %) OT TEOpPETUUECKU
BO3MOJXKHOTO, YCTaHOBJICHHE (POPMYJIBI U CTPOCHHS
BEIIECTBA [0 MPOAYKTaM €ro cropanus (Wiu
TUAPOJIH3A).

29- Tema 6. YrieBoabl

31

29 Momnocaxapuasl. ['moko3a

30 Jucaxapuipl.

31 [Tonmucaxapupl.

32- Tema 7. A3oTcomep:kaiiue OpraHuvdecKue coeInHeHHsI

35
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34 AMUHOKHUCIIOTHI U OENKH.

35 JIHK u PHK
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