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TlosicHuTEeILHASA 3aIMCKA

Pabouas nmporpamma no xumuu (yriayOJieHHBIH ypOBEHB) cocTaBlieHa Ha ocHoBe [Ipukasa
Munobpaayku Poccum ot 17 05 2012 r. Ne 413 «O6 yrBepxkacauun DenepaibHOTO
rocyIapCcTBEHHOr0 00pa30BaTeNIbHOTO CTaHAAapTa CpelHero odiiero oopazoBanusy; [IpumepHoii
OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI CpeaHero oomero o0pa3oBaHus. (0100pEeHHON
pemienueM denepanbHOr0 yueOHO-METOIUYECKOTr0 OOBEAMHEHMsI MO 00IeMy 0O0pa3oBaHHIO
(mpotokon ot 28. 06.2016 r. No 2/16-3); OcHOBHO# 00pa30BaTEIbLHON MPOTPAMMBI CPEIHETO
obmero o6OpazoBanuss MOBY «llokpoBckas COIL» u mnporpammsl Bocnutanus MOBY
ITokposckas COII.

Henabio o0yuyeHusi XHMHHM Ha YIJY0JeHHOM YPOBHe SBISICTCS IOJIHOE OCBOCHHUE
0a30BOro Kypca M BKIIOYAET pACHIMPEHHE NPEIMETHBIX pe3ylbTaTOB U COJEp>KaHus,
OPUEHTUPOBAHHOE Ha IMOATOTOBKY K IMOCIEAyIoIeMy MpodeccuoHalIbHOMY 00pa3oBaHUIO;
pPa3BUTHE WHIWBHIYaTbHBIX CIIOCOOHOCTEH OOYJarOMIMXCS IyTeM Oosiee TIyOOKOTo, YeM 3TO
npeaycMaTrpuBaeTcss 0a30BBIM KypCOM, OCBOCHHS OCHOB HayK, CHCTEMAaTHYECKHX 3HAHUU;
YMEHHE  MPHUMEHATh  IOJNyYeHHbIE  3HAHUS Ui pEIICHUS  MPAaKTHYECKUX U
y4eOHOHMCCIIeIOBATeIbCKIUX 3a/lad B W3MEHEHHOW, HECTaHAAPTHOH CHUTyallud; YMEHHE
CUCTEMATHU3UPOBATh U 0000IIATH [TOJyYEHHBIE 3HAHUS.

N3yueHne XxuMuu HalpaBJIeHoO:

. Ha OCBOCHHME Ba’KHEHINMX 3HAHUH 00 OCHOBHBIX MOHSTHUAX, 3aKOHAX U TEOPUsX;
XUMHYECKON CHMBOJIMKE; O XMMHYECKON COCTaBJISIOIIEH €CTECTBEHHO - HAyYHOM KapTHHBI
MUpa;

. Ha OBJIajJIecHue YMEHMSAMHU HaOJr0aTh XMMHMUYECKHE SIBJICHHUS, IPOBOAUTh XUMHUYECKHUM
HKCIEPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XMMHUYECKUX (POpMYJ BEIIECTB U YpPaBHEHMI
XUMHUYECKMX pEeakUui; NMPUMEHSATh IOJIyY€HHbIE 3HaHUS JUIsl OOBSCHEHHS Pa3HOOOpa3HBIX
XUMUYECKUX SIBIEHUN U CBOWCTB BEILECTB, [UIs OLIEHKU POJIM XMMUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTMH U MOJyYEHUs] HOBBIX MATEpUAJIOB;

. Ha pa3BUTHe MO3HABATEJbHBIX HMHTEPECOB M HMHTEUICKTYaIbHBIX CIIOCOOHOCTEH B
npoliecce MPOBEJCHUS XUMUYECKOTO SKCIIEPUMEHTA, CaMOCTOSATEIbHOTO MPUOOPETEeHUs 3HAHUIM
B COOTBETCTBUHU C BOZHUKIIMMHU XU3HEHHBIMU MOTPEOHOCTAMHU C UCIOJIb30BAHUEM DPA3TUUHBIX
MCTOYHUKOB MH(POpMAIUY;

. Ha BOCIIMTAHHE OTHOLIECHHMS K XMMHH KaK OJTHOMY U3 (yHJaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS W DIIEMEHTY OOIIEYETIOBEUECKOW KYIbTYphl; HEOOXOJUMOCTH XUMHUYECKH
TPAMOTHOI'O OTHOWIEHHSI K CBOEMY 3JI0POBBIO M OKPYKAIOIIEH Cpefe;

. Ha NMpPUMeHeHHe TOJIYYeHHbIX 3HAHMI M yMeHMi i1 0e30MacHOro MCIHOJIb30BaHUS
BEIIECTB MU MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE W Ha TMPOU3BOJCTBE, PEUICHUS

MPAKTUYCCKUX 3aJad B HOBCG}IHCBHOﬁ KHU3HH, OPCAYNPCKICHUA HBHeHI/II\/'I, HAaHOCAIIUX BpPE
3JI0POBBIO YEIIOBEKA M OKPYXKAIOIICH cpeJie.

KosimuecTBo 4acoB B yueOHOM IJIaHe



B ydeOHOM muiaHe MIKOJIBI HA M3YYCHHE MpeAMeTa «XUMHUs» Ha YIIyOJIEHHOM YpOBHE B
10-11 xmaccax orBogurcs B ob6meM ooveme 204u. B tom umcne: B 10 kmacce — 102 4., B
I1xnacce — 102 4. (3 yaca B HeJIeIIO).

INIVIAHUPYEMBIE PE3YJIBTATBI U3YYEHUA XUMHUHN

@®opMHUpoOBaHHE YHUBEPCAJbHBIX YUeOHBIX IeliCTBHII (JIMUHOCTHBIC U METAIPEIMETHBIC
pE3yNbTaThI).

VY BhIMycKHUKA OynyT chopMUpPOBAHBI IMYHOCTHbIE YHHBEPCAJIbHbIE YUeOHbIe AeilicTBUS

— OpUCHTAlHA o6yqafom1/1xc;1 Ha MOOCTHXKCHHE JIMYHOI'O CYACTbhsA, pC€alu3allhuI0 IMO3WTHBHBIX
KN3HCHHBIX IIEPCICKTUB, HHUIMUMATUBHOCTHb, KPC€AaTHBHOCTb, I'OTOBHOCTHh H CIIOCOOHOCTL K
JIMYHOCTHOMY CaMOOIIPECACIICHUIO, CIOCOOHOCTEH CTaBHUTh eI U CTPOUTD )KU3HCHHEBIC I1JIaHBbI;

—TOTOBHOCTh M CIOCOOHOCTH OO€CIEUYHUTh ce0e€ M CBOUM OJIM3KUM ﬂOCTOﬁHYIO JKHN3Hb B
Imponecce CaMOCTOHTeHBHOﬁ, TBOp‘I@CKOfI M OTBETCTBEHHOM ACATCIIBHOCTH,

—TOTOBHOCTE ¥  CHOCOOHOCTH o6yqa}0m1/1x0ﬂ K OTCTauBaHHIO JIMYHOTO OCTOMHCTBA,
COOCTBEHHOI'O MHCHUS, TOTOBHOCTH U CIIOCOOHOCTH BI)Ipa6aTI)IBaTI) CO6CTBGHHYIO IO3HUIHIO T10
OTHOICHHIO K 06HICCTB€HHO-HOJH/ITI/I'-ICCKI/IM COOBITHSIM MpomuIoro M HaACTOALIECTO HAa OCHOBC
OCO3HAaHUsA, U OCMBICIICHUA UCTOPHUU, JYXOBHBIX LIGHHOCTCI\/JI n IIOCTI/I)KCHI/Iﬁ HaIren CTpaHbI;

—TOTOBHOCTE U CIIOCOOHOCTH 06y11a101111/1xc;1 K CaMOpa3BUTUIO W CAMOBOCIIMTAHHWIO B
COOTBCTCTBUHU C O6HIC‘I€JIOB€‘-I€CKI/IMI/I OCHHOCTAMU WM HIACATIaMH TPaXJIaHCKOI'O O6HI€CTBa,
HOTpe6HOCTI> B (1)I/I3I/I‘~IGCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-
O3Z[OpOBI/ITCJII)HOI>'I JACATCIIBHOCTBIO,

— MIPUHATHE U pealn3alus LEHHOCTeH 340poBOro M 06e30macHoOro obpasza *HU3HHU, OEpekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PM3UUYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO;

— HCTIPHUATUC BPCAHBIX IIPUBBIYCK: KYPCHUA, ynOTpC6HCHI/I$I AJIKOT'OJIsL, HAPKOTUKOB.

—poccnﬁcxaﬂ NACHTUYHOCTD, CIIOCOOHOCTh K OCO3HAHHIO pOCCI/II‘/’ICKOI\/'I HUACHTHYHOCTH B
MOJIMKYJIIBTYPHOM COLUYME, YYBCTBO IIPUYACTHOCTHU K HCTOpHKO-KynBTypHOfI O6H_IHOCTI/I
pOCCHfICKOI‘O HapoJa nu cy,uL6e POCCI/II/I, MNaTpuoTU3M, TOTOBHOCTD K CIIYKCHUTIO OTCLICCTBy, €ro
3alllUTEC,

— YBa)KE€HUE K CBOEMY Hapoy, UyBCTBO OTBETCTBEHHOCTH Iepell PoluHON, TopiocTu 3a cBOM
Kpail, cBoro PoauHy, npouuioe M Hacrosllee MHOTOHALMOHAIBHOrO Hapojga  Poccun,
yBa)kK€HHE K TOCYapCTBEHHBIM CUMBOIaM (Tepo, diar, TMMH);

— (hopMUpOBaHUE YBAKEHHS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY sI3BIKY Poccuiickoit
denepanun, SBIAIOMIEMYCS OCHOBOM POCCHMCKON HMICHTUYHOCTH U TJABHBIM (HaKTOPOM
HAIIMOHAJIBHOT'O CAMOOIIPEIECIICHHUS;

— BOCIIUTaHUE YBAKECHUS K KYJIbTYpE, SI3bIKaM, TPATUIUSAM U 00bIYasiM HApOJOB, MIPOKUBAOIIUX
B Pocculickoint @enepanuu.

— I'paXXAaHCTBCHHOCTD, I'PaAKAAHCKAA MMO3UHUA aKTUBHOT'O U OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO
O6U.ICCTB8., O0CO3HAOIICTO CBOM KOHCTUTYIITMOHHBIC IIpaBa U O6H38.HHOCTI/I, YBaXXaromero 3aK0OH



148 HpaBOHOpHI[OK, OCO3HAaHHO HpI/IHI/IMaIOIJ_[eFO TpaI[I/IL[I/IOHHBIC HallMOHAJIBHBIC 148
O6LLICI-ICJIOBGLIGCKI/IG FyMaHI/ICTI/I‘-ICCKI/Ie nu I[eMOKpaTI/I‘-ICCKI/Ie OE€HHOCTHU, T'OTOBOI'O K y‘IaCTI/IIO B
0011I€CTBEHHOM JKM3HH;

— MHPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U OOIIECTBEHHOM
MPAaKTUKH, OCHOBAaHHOE HAa JMAJOre KYJIbTyp, a TAaKXKe Pa3IMYHBIX (OpM OOLIECTBEHHOTO
CO3HaHUs, OCO3HAHUE CBOETO MECTA B NOJIUKYIbTYPHOM MUDE;

—TOTOBHOCTh OOyYarolmuxcsi K KOHCTPYKTHBHOMY Y4YacTHUI0 B MPHUHITHM PEIICHUH,
3aTparuBaloIIUX HUX MpaBa U UHTEPECHl, B TOM YHCJIE B PA3IMYHBIX QopMax OOIIECTBEHHON
caMOOpTaHU3aIMH, CAaMOYITIPaBIICHHs, O0IIECTBEHHO 3HAYUMOM JeSITeIbHOCTH;

— HPaBCTBCHHOC CO3HAHWC W IMOBCACHUC HA OCHOBC YCBOCHUA O6IJ.I€‘-I€JIOBC‘ICCKI/IX HCHHOCTCf/'I,
TOJICPAHTHOTO CO3HAHUA U MOBCACHUA B IMOJIMKYJIBTYPHOM MHPEC, TOTOBHOCTHU U CII0OCOOHOCTH
BECTU AHAJIOT € OAPYIrUMHU JIHOAbMH, JOCTUTAaThb B HCM B3aUMOIIOHMMAHUSA, HAXOAUTb O6H_II/I€
LEJI U COTPYAHUYATD AJId UX DOCTHIKCHUS,

— NPpUHATHC T'YMAHUCTUYCCKUX HCHHOCTeﬁ, OCO3HAHHOC, YBAXKUTCIIBHOC U I[O6p0)I(eJ'IaTeJ'IBHOG
OTHOIICHHUC K APYIrOMY YCJIOBCKY, €0 MHCHHUIO, MUPOBO33PCHUIO;

— CIIOCOOHOCTH K COIICPCIKMBAHUIO U (1)OpMI/IpOBaHI/Ie IMIO3UTHUBHOI'O OTHOILICHUA K JIFOASAM, B TOM
YUCJIC K JIMIIaM € OIrpaHUYCHHBIMH BO3MOXKHOCTAMMU 3I0POBbs U MHBAJIUAM;

OepexkHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U TICHUXOJIOTHUYECKOMY
37I0POBBIO JIPYTUX JIFO/ICH, YMEHUE OKA3bIBATh MEPBYIO MIOMOIIIb;

— GopMHpOBaHUE BBIPRKEHHOW B TIOBEJACHWUM HPABCTBEHHOW IO3UIMM, B TOM 4HCIE
CIIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS M TOBEACHMS Ha
OCHOBE YCBOCHMs OOIIEUYEIOBEUECKUX HEHHOCTeH M HPABCTBEHHBIX YYBCTB (YECTH, J0JTa,
CIpaBEAIMBOCTH, MUJIOCEPAMS U APYKETIO0HS);

— pa3BUTHC KOMHGTCHHI/Iﬁ COTPpyAHHUYCCTBA CO CBCPCTHHKAMHM, ACTbBMU MJIaAIICTO BO3pacTa,
B3pPOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIIEeI0BATEIbCKOM,
IIPOEKTHOM U IPYyTrUX BUAAX IEATEIbHOCTH.

— MHPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH, 3HAYUMOCTH
HayKHd, TOTOBHOCTh K HAay4HO-TEXHHYECKOMY TBOPYECTBY, BIJIAJICHHE JOCTOBEPHOM
nH(popManven 0 MepeioBbIX TOCTHKEHHUSX M OTKPBITHSIX MHPOBOW M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSX 00 YCTpPONCTBE MUpa U OOIIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPAa30BAHMIO, HA TIPOTSKEHUH
BCel JKHM3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHHUIO KakK YCIOBHUIO
yCTIeNTHOM MpodeccnoHaNbHOM U 00IIECTBEHHON ACSITENFHOCTH;

— JKOJIOTUYECKasi KyJbTypa, OepeskHOe OTHOILIEHHUS K POJHOM 3emile, MPUPOJHBIM OOraTcTBaM
Poccun 1 Mupa; noHMMaHue BIMSHHUS COLMAIBLHO-?KOHOMHYECKUX MPOILIECCOB HA COCTOSTHUE
MPUPOJHON U COLMAIBHOW CpEeJbl, OTBETCTBEHHOCTh 32 COCTOSIHME NPHUPOAHBIX PECYPCOB;
YMEHUSI U HaBBIKA Pa3yMHOI'O MPUPOAOIOIb30BaHUS, HETEPIIUMOE OTHOIICHHUE K JIEHCTBUSIM,
MIPUHOCSIIIAM BpEJ] SKOJIOTUH;, TPHOOPETEHUE OMBITA IKOJIOTO-HAMPABICHHON IS TEIIBHOCTH; —
ACTETUYECKOE OTHOIIEHHUSI K MUPY, TOTOBHOCTh K ACTETUIECKOMY O0YCTPOHUCTBY COOCTBEHHOTO
ObITa.



— OCO3HaHHBIA BBIOOp Oymymied mpodeccuu Kak MyTh W CIIOCO0 peanu3alud COOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;

—TOTOBHOCTh OOydaromuxcsi K TPYAOBOH TpPOdECCHOHATBHOW JEATENIBHOCTH Kak K
BO3MOXHOCTHU ydacCTusa B peICHUN JIMYHBIX, O6H_ICCTBGHHBIX, rocyaapCTBCHHBIX,
OOIICHAIIMOHABHBIX MTPOOJIEM;

— HOTPeOHOCTh TPYAMUTHCS, YBAXKEHUE K TPYAY MU JIOASIM TpPYAa, TPYIOBBIM JOCTHKECHHSIM,
IO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pPa3HbIM BHJAM TpPYAOBOM
NEeSITeNIbHOCTH; — TOTOBHOCTh K CaMOOOCIY)XKMBaHHUIO, BKJIIO4as OOyUYe€HHE M BBINOJIHEHUE
JIOMAalTHUX 00sI3aHHOCTEH.

JIMYHOCTHBIE pe3yabTaThl B cdepe (PU3MYIECKOro, TCHXOJIOTHYECKOrO, COIUAIBHOIO |
aKaJIEMUYECKOT0 0JIArOMmOTyqHsi 00yJarOIIHXCS:

— (U3MUecKoe, SMOLMOHATIBHO-TICUX0JIOTHYECKOE, COLUAIbHOE Oaromnosydyne o0yJaromuxcs B
KU3HH  00Opa3oBaTeNbHONM  OpraHM3alvd,  OLIyIICHWE  JeThbMH  O€30MacHOCTH |
TICUXOJIOTHIECKOro KoMpopTa, HHPOPMAIIMOHHOW 0€30I1aCHOCTH.

HnaHpreMHe METaNpeaAMETHBIC PE3YJAbTATbI OCBOCHUSA ITPOrpaMMbl
Pezyﬂﬂmueubte YHUé6epcaibHble yueﬁubte oeiicmeus BBIITYCKHUK HAYYHUTCH:

— CaMOCTOATCIIbHO OIIPCACIIATL LICIH, 3a/laBaThb IMapaMCTpPbl U KPUTCPHUH, 10 KOTOPBIM MOKHO
OIIPEACIIUTD, YTO LCJIb JOCTUTHYTA,

— OLICHMBAaTh BO3MOXKHBIE IIOCIEACTBUS JOCTHKEHMsI IOCTABICHHOW LEJIW B JEATENBbHOCTH,
COOCTBEHHOM JKU3HU U KHU3HH OKPYKAIOIIUX JIFOJEH, OCHOBBIBASICH HA COOOPaKEHUSIX STHKH U
MoOpay;

—cTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3a7aud B OOpPa30BATENBHON JEATEIBHOCTH |
KU3HEHHBIX CUTYaIIUsIX;

— OLIEHHBATh PECYPCHI, B TOM UYHUCJIE BPEMs U JApPyrue HeMaTepHallbHbIE PECypchl, HEOOXOIUMBbIE
JUISL TOCTUKEHUS ITIOCTABICHHOW LIEIIN;

- BBI6I/IpaTB OyTb JOCTUKCHHA 1CJIH, IUJIAHUPOBATH PCHICHUC IIOCTABJICHHBIX  3ajady,
ONITUMU3UPYA MATCPUAJIbHBIC U HEMATCPHUAJIbHBIC 3aTPAThI;

— OpraHu3oBbIBaTh d()PEKTUBHBI TOUCK PECYpCcOB, HEOOXOMUMBIX ISl  JOCTHUKECHHS
IMOCTaBJICHHBIX IIEJICH;

— COIOCTABIIATH MOJIYYEHHBIH PE3yNIbTaT A€ATEILHOCTH C MIOCTABICHHON 3apaHee 1elbIo.
Ilo3naseamenvnvie ynusepcaivhule yueonvle oeiicmeusn BBITyCKHUK
HAy4UTCS:

— HMCKaTh M HAaXOAWUTh OOOOIIEHHBIE CHMOCOOBI pelIeHHs 3ajad, B TOM YHCIE, OCYIIECTBIAThH
pa3BepHyTbI MH(MOPMALMOHHBIA IMOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4yeOHBIE WU
M03HaBaTeNIbHbIE) 33/1a4H;

— KPUTHUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh HHPOPMALIMIO C Pa3HBIX MO3UIIMM, paclio3HABaTh
1 (UKCUPOBATh MPOTUBOPEUUS B MHPOPMAIIMOHHBIX HCTOYHUKAX;



— HCNOJI30BATh  PA3JIMYHBIE  MOJEJIBHO-CXEMAaTUUYECKUE CpPEACTBA JUI  IPEICTABICHUS
CYLLIECTBEHHBIX CBSI3€M M OTHOLUEHHM, a TakKKe MNPOTUBOPEYMM, BBISBICHHBIX B
WH()OPMAIMOHHBIX HCTOUYHUKAX;

— HaxOJUTb U IPUBOAUTb KPUTUYECKHUE APIYMEHTHl B OTHOLICHHUM JEHUCTBUM W CYXACHUHI
JIPYroro; CHOKOMHO M pa3yMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEYaHUSM B OTHOLICHUH
COOCTBEHHOTO CYX/IEHUS, pACCMAaTPUBATh UX KaK PECypc COOCTBEHHOI'O Pa3BUTHUS;

— BBIXOIUTb 3a pPaMKHU yqeGHoro npeaMerTa M OCYUICCTBIATH I.[eJ'IeHaHpaBJ'ICHHBIfI IIOUCK
BO3MOKHOCTEH AJI HIMPOKOIo nMepeHoca CpeacCTB U croco0oB HeﬁCTBHH;

— BBICTpanBaTh MHJMBUIYaJbHYIO 00pa30BaTENIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHHYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

— MEHSTh U yI€P>)KUBaTh Pa3HbIE IO3ULIMHU B IIO3HABATEIBHOMN J1E€ATENbHOCTH.
Kommynuxamuenwle ynusepcanvHbvie yueoHvle 0eiicmeus
BrinyckHuk HayuuTes:

— OCYILIECTBJIATH JETOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (Kak
BHYTpU 00pa3oBaTelbHOI OpraHu3alliy, TaK U 3a ee MpeaesiaMu), MoAOupaTh MapTHEPOB IS
JIEIIOBOM KOMMYHUKAIIUU UCXOJS M3 COOOpaKECHUI pe3ylbTaTUBHOCTH B3aMMOJICHUCTBUS, a HE
JUYHBIX CUMIIATHI;

— IIpY OCYILIECTBJIEHUU IPYNIIOBON pabOThl ObITh KaK PYKOBOJUTENEM, TaK U YIEHOM KOMaH/bI B
pasHbIX poJsX (reHepaTop UAEH, KPUTHUK, UCIOJHHUTENb, BBICTYNAIOLUIMHA, 3KCIEPT U T.1.); —
KOODJMHUPOBaTh H BBIIOJHATE pabOTy B YCJIOBUSX pEANbHOTO, BHUPTYaJbHOTO U

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

— Pa3BCPHYTO, JIOTUYHO U TOUYHO HU3JIaraTb CBOIO TOYKY 3PCHUSA C HUCIIOJIb30BAHUECM aJICKBATHBIX
(yCTHHX u HI/ICI)MGHHI)IX) SA3BIKOBBIX CPCIACTB;

— pacro3HaBaTh KOH(IMKTOT€HHbIE CUTYallUd M MPeNOTBpaliaTh KOHMIUKTHI 1O MX aKTUBHOM
¢da3bl, BeICTpaMBaTh JEJIOBYI0 U 00pa30BaTE/IbHYI0 KOMMYHMKAIUIO, M30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IMPEJIMETHBIE PE3YJIBTATHBI

B pesynbrare wusydenus yuyeOHoOro mnpenMera «XHMHsS» Ha YpPOBHE CpEIHEro oOIero
00pa30BaHUs BBITYCKHUK HA y21y01eHHOM YPOGHE HAYYUMCA:

— pacKpbIBaTh Ha MpUMepax poJib XMMHH B (POPMHUPOBAHUM COBPEMEHHON HAyYHOM KapTHUHBI
MHpa ¥ B NPAKTUYECKON NEATEIBHOCTH YEJIOBEKA, B3aMMOCBSI3b MEXIYy XHMHEU U JPYTMMHU
€CTECTBEHHBIMU HAayKaMHU;

— WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUC U 3BOJIFOIUIO OpFaHquCKOﬁ XUMHU KaK HAYKH
Ha pa3IMYHbIX UCTOPUYCCKUX ITAIlaX €€ PA3BUTUA,

— YCTaHABJIMBATb TPHUYNHHO-CJICACTBCHHLIC CBA3UM MCKAY CTPOCHHEM AaTOMOB XHUMHYCCKUX
QJICMCHTOB U TICPUOAUYCCKUM HU3MCHCHUCM CBOMCTB XHMMHYECKMX DJJIEMEHTOB U HX
COCIUHEHHI B COOTBETCTBHUHU C MOJO0XKEHHEM XHMHUYECKHX DJIEMEHTOB B HepHOHquCKOﬁ
CUCTEME,



— QHAJIU3UPOBATH COCTAaB, CTPOCHHE M CBOWCTBA BEIIECTB, NMPUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHUYECKUX TEOPHM: XMMHYECKOIO CTPOEHHMSI OpraHmdeckux coenuHeHuil A.M. Bytieposa,
CTPOECHUS ATOMA, XUMUYECKOU CBS3H, JIEKTPOIUTUYECKON TUCCOLMALUHA KUCIOT U OCHOBAHMIA;
YCTAaHABJIMBATh MPUYMHHO-CIEJICTBEHHBIC CBS3M MEXIY CBOMCTBAMHM BELIECTBA M €T0
COCTaBOM, U CTPOCHHEM;

— IPUMEHATh MpaBUja CHCTEMaTHYECKOM MEeXAyHapOAHOW HOMEHKJIATypbl Kak CpeicTBa
pas3nuueHus M UJISHTHU(PUKALIUU BEUIECTB IO HX COCTaBy U CTPOEHUIO; — COCTaBISATH
MOJIEKYJISIPHbIE U CTPYKTYpHBIE (DOPMYJIbI HEOPraHMYECKHMX U OPraHMYEeCKHX BELIECTB Kak
HocuTenell uMH(OpMalUKM O CTPOCHHM BEUIECTBAa, €ro CBOWCTBAX U MPUHAJUICKHOCTH K
OIpe/IeIEHHOMY KJIacCy COSIMHEHHIA;

— OOBSCHATH MPUPOAY U crOcOObI 00pa30BaHUS XMMHYECKON CBSI3U: KOBAJIEHTHOU (MOJSPHOIA,
HETIOJISIPHOW ), HOHHOM, METAIUTHYECKON, BOJOPOJHON — C ILEIBI0 ONMPEACIICHUS XUMHUYECKOU
AKTUBHOCTH BEILIECTB;

— XapaKTepu30BaTh (PU3MYECKHE CBONCTBA HEOPTaHMYECKMX M OPraHMYECKHX BEIIECTB H
YCTAHABJIMBATh 3aBHUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIMYECKOU
pelIeTKY;

— XapaKTCpHU30BaTb 3aKOHOMCPHOCTH B HM3MCHCHHWU XHMUUCCKHX CBOMCTB MMPpOCThIX BCHICCTB,
BOAOPOIHBIX COG[[I/IHGHI/II;'I, BBICHIUX OKCHUAOB U THAPOKCHUIOOB,

— IIPUBOAUTL IIPUMEPBI XUMHUYCCKUX peaKHHﬁ, PACKPBIBAKOIINX XAPAKTCPHBIC XHMHYCCKHUC
CBOMCTBa HCOPraHNYCCKUX U OPraHUYCCKHUX BCHICCTB H3YYCHHLIX KJIACCOB C ICJIBIHO HX
I/II[GHTI/I(bI/IKaI_II/II/I 1 00BbICHEHHS 001aCTH IMPUMCHCHUA

— ONpCACATb MCXAaHU3M pPCaKIUMKM B 3aBUCUMOCTH OT YCJIOBI/Iﬁ IpOBCACHUA pCaKIUuKu H
MNPOTHO3UPOBATL BO3MOKHOCTBL IIPOTCKAHUA XHUMHUYCCKUX peaKuHﬁ Ha OCHOBC THuHIla
XHUMHYECKOH CBSI3U M aKTHUBHOCTHU PCarcHToOB;

— YCTaHABJIMBATb 3aBUCHUMOCTH pCaKHI/IOHHOI\/'I CIIOCOOHOCTH OpTraHU4YCCKUX COeI[I/IHeHI/Iﬁ oT
XapaKTepa B3aMMHOI'O BJIUAHUA aTOMOB B MOJICKYJIaX C LECJIbIO IPOTrHO3UPOBAHUSA IMPOAYKTOB
peakuum;

— YCTaHABJIMBATb 3aBUCUMOCTH CKOPOCTH XHUMHYISCKOMN p€akuMu W CMCIICHHUA XHMHUYCCKOI'O
PpaBHOBECHUS OT PpPa3JIMIHBIX q)aKTOPOB C HCJIbIO OIPEACICHUS ONTHUMAJIbHBIX yCJIOBI/Iﬁ
MPOTCKAHUSA XUMHYCCKUX ITPOLICCCOB;

— YCTAaHABJIIMBATb T'CHCTUYCCKYIO CBA3b MCKAY KJIaCCaMHU HCOPraHUYCCKHUX W OPraHUYCCKUX
BCIICCTB OJIA 000CHOBaHHUS HpI/IHI_IPIHI/IaJILHOI>'I BO3MOXHOCTHU IMOJTYYCHHA HCOPraHUYCCKUX U
OpraHU4YCCKUX COEIMHEHUI 3aJJaHHOT0 COCTaBa U CTPOCHUSA,

— oI0UpaTh PEareHThl, YCIOBUS U OMPENETSATh MPOIYKTHI PEAKIIUiA, TO3BOJISIONIUX PEAIn30BaTh
abopaTOpHBIE W TPOMBIIIUICHHBIE CIOCOOBI TIOJYYECHHS BAXKHEWIINX HEOPTAaHHMYECKUX U
OpraHNUYEeCKHUX BEIIECTB;

— OTIPENIETIATh XapaKTep Cpelbl B PE3yNbTaTe THAPOIHM3a HEOPTAaHMYECKUX WU OPTraHUYECKUX
BEIIECTB M TPHUBOAUTH MPUMEPHI THAPOIU3a BEIIECTB B IMOBCEIHEBHON >XKM3HU YEJIOBEKA,
OMOJIOTMYECKNX OOMEHHBIX MPOIIECCAaX U MTPOMBIIINICHHOCTH;



— OIpUBOIUTH IpUMCEPBI OKHUCIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKquI B mnpupone,
MPOU3BOACTBCHHBIX ITPOLCCCAX U KUSHCACATCIBHOCTU OPraHu3MOB;

— 000CHOBBIBAaTh MPAKTUYECKOE HCIIOJIb30BAaHIE HEOPTAaHUUECKUX U OPTaHUYECKUX BEUIECTB U UX
peakuuii B IpOMBIIIIEHHOCTH U OBITY;

— BBIMIOJHATh XMMHUYECKUH SKCIIEPUMEHT IO PACIIO3HABAHHIO M MOJYYCHUIO HEOPTaHUYECKUX H
OpPTraHUYECKUX BEIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccaM COCIMHEHUH, B COOTBETCTBUU C
MpaBUJIAMHU U TTpHEeMaMu 0e30MacHOi paboThl ¢ XUMUYECKUMU BEUIECTBAMU H JIA0OPATOPHBIM
o0opyIoBaHUEM;

— MPOBOJMTH PAacyYeThl HA OCHOBE XMMHUYECKHX (OPMYJI M YpaBHEHHH pEaKIMil: HaXOXICHHUE
MOJICKYJISIPHOH (DOPMYJTBI OPTaHUYECKOTO BEUIECTBA IO €r0 IJIOTHOCTH W MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, WM IO MPOJYKTAM CTOPAHUS; pacueThl MaCCOBOU JIOJIN
(maccer)

— XMMUYECKOTO COEAMHEHUsT B CMECH; pacueTbl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA)
MIPOJAYKTOB pPEaKLMM, €CIM OJHO U3 BEIIECTB JIaHO B M30bITKE (MMEET MPHUMECH); PacCUEThI
MaccoBOW WM OOBEMHOM MTOJM BBIXOAA MPOAYKTA PEAKIHMH OT TEOPETUYECKH BO3MOKHOTO;
pacuersl TemmoBoro d¢ddekra peaknuH; pacdyeTsl OOBEMHBIX OTHOIICHWWA Ta30B IpH
XUMHAYECKHX PEaKIHsIX; pacueThl Macchl (00beMa, KOJMYEeCTBA BEHIECTBA) MPOAYKTA PEAKIIHH,
€CIM OJHO W3 BEIIECTB JAaHO B BHUAE pPACTBOpAa C ONPEACICHHOW MAacCOBOW JOJEH
PacTBOPEHHOTO BEILIECTBA;

— UCIIOJIb30BAaTh MCTOAbI HAYYHOI'O IIO3HAHHA: aHaJIn3, CUHTC3, MOACIUPOBAHUC XUMHYCCKUX
IIpouecCcoB U SIBJICHUH — IIpu PCUICHUU y‘le6H0'I/ICCJ'IeI[0BaTeJ'ILCKI/IX 3aaa4 10 H3YUYCHHIO
CBOI>'ICTB, cIoco0oB MMOJIYYCHH U paCIlO3HABAHU OPTaHUYCCKUX BCIUICCTB,

— BJIQJICTh IIpaBUJIaMU 0€30I1acHOr0 06pau1eHH;1 C CAKUMH, TOpPHOYMMU U TOKCUYHBIMHU
BCIICCTBaAMH, CPCACTBAMU OBITOBOI XHUMHU,

— OCYILIECTBJIATh IOUCK XMMHMUYECKONM MH(OpMalMM 1O Ha3BaHMAM, UIAEHTU(HUKATOpaMm,
CTPYKTYpPHBIM (popMysiaM BEILIECTB;

— KPUTHUYECKH OLEHUBATh U MHTEPIPETUPOBATH XMMHUUYECKYI0 MH(OPMALINIO, COAEPKAILYIOCS B
COOOIIIEHUAX CPEACTB MaccoBOM HMH(popMmanuu, pecypcax HMHTepHeTa, Hay4yHO-TOMYJISPHBIX
CTaTbsIX C TOYKM 3PEHMSI €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH B LENAX BbIABICHUS
OLIMOOYHBIX CYKIEHUH U POPMUPOBAHUSA COOCTBEHHOM MO3UINH;

— YCTAHABJIMBATb B3aUMOCBA3U MCIKIAY q)aKTaMI/I 151 TeopHefI, HpI/I‘{I/IHOﬁ n CJICACTBUECM IIpU
aHaJlIn3¢C HpO6JIeMHBIX CI/ITyaLII/Iﬁ U 000CHOBAaHHH MIPUHHUMACMBIX peH_IeHI/Iﬁ Ha OCHOBC
XUMHUYCCKUX 3HaHI/II71;

— OpCACTAaBIATE NYTU PCHICHUA rI100aIbHBIX HpO6J’IGM, CTOAINX IIEPEa UYCITOBECUYCCTBOM, H
MEPCICKTUBHBIX HaHpaBHeHI/Iﬁ Pa3BUTHA XUMHUYCCKUX TeXHOHOFHfI, B TOM YHCJIE TEXHOJOTHH
COBPECMCEHHBIX MaTCpHaIOB C paSJ'II/I'-IHOI\/’I (1)YHKHI/IOH3HLHOCTBIO, BO300HOBIISIEMBIX HCTOYHUKOB
CBIPbA, nepepa60TKH " YTUJINW3alUu NPOMBIIIJIICHHBIX U OBITOBBIX OTXOO0B.

Boinycknuk na y2nyonennom ypoene noayuum 603MOHCHOCHb HAYUUMbCA:

- q)OpMy.TII/IpOBaTI) LEJIb UCCIICAOBaHMs, BBIABUIaTh U IIPOBEPATH SKCICPUMCHTAJIBHO T'HITOTE3BI O
XHMHYSCKHX CBOMCTBaAxX BCIIECCTB Ha OCHOBE HX COCTaBa M CTPOCHUA, HX CITIOCOOHOCTH



BCTYIIaTb B XHUMHUUYCCKHUC PCAKIHUU, O XAPAKTECPC U MPOAYKTAX PaA3JIMYHBIX XHMHUYCCKUX
peakuuii;

— CaMOCTOSITEJIbHO IUIAHUPOBATh W MPOBOJUTH XMMHUYECKHE SKCIEPUMEHTHI C COOIOIEHUEM
npaBuil 0e301acHOl paboTHI C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

— UHTCPHIPETUPOBATE JAaHHBIC O COCTAaB€ MW CTPOCHHMHU BCHICCTB, IMOJIYYCHHBIC C ITOMOINBIO
COBPCMEHHBIX (bI/IBI/IKO-XI/IMI/I‘ICCKI/IX METOJOB;,

— OMHUCBIBATh COCTOSTHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUYECKHUX
MPEACTABICHUI O CTPOCHHUM aToMa i OOBSICHEHHS Pe3yJbTaTOB CIEKTPAIHHOTO aHaJIM3a
BEIIECTB;

— XapaKTepHU30BaTh POJIb a30TOCOACPKALIUX TETEPOLUKINYECKUX COSAMHEHUN U HYKJICHMHOBBIX
KHCIIOT KaK BKHEUITNX OMOJIOTUYECKH aKTHBHBIX BEIECTB;

— NPOTHO3UPOBATHL BO3MOXHOCTL IIPOTCKAHUA OKHUCIIUTCIbHO-BOCCTAHOBUTCIbHBIX peaKum"I,
JIC)KAIMX B OCHOBE NPUPOJHBIX U ITPOU3BOACTBCHHLIX IIPOLCCCOB.

COILEPKAHUE YYEBHOI'O NIPEAMETA «XUMMWS»
YIJIYBJEHHBIA YPOBEHD
10 kiace
Opzanuyeckas xumus
Tema 1. [loBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca XMMuHM 9 Kiacca
IloBTOpEeHUE OCHOBHBIX NMOHATHHA XUMHMH. BaxHeilmme Kiaccbl HEOPraHMYECKHUX BELIECTB
(OKCHABI, KACTOTHI, OCHOBaHUs, COJiM). OKUCIUTEILHO- BOCCTAHOBUTEIIbHBIE peakiuu. Peakunu
MOHHOTO 0OOMeHa. ['eHeTnveckasi CBSI3b MEXIy Pa3IMYHBIME KJIaccaMu Heopranndeckux Tema 2.
BBenenue.
[Tpenmet oprannyeckoil xumuu. OCoOOEHHOCTH CTPOEHUS U CBOMCTB OPraHUYECKUX COEIMHEHUH.
3HavYeHHE U POJIb OPTAaHMUECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U B )KM3HU OOIIECTBA.
Kpamxuii ouepx ucmopuu paszeumus op2anuueckou xumuuy. 1IpeIroCbUIKM CO31aHHUST TEOPUH
CTPOEHHS: TEOpHs paJvKalloB U Teopus TUINOB, paboTel A. Kekyne, O. ®panknanna u A. M.
byrtnepoBa, cne3n Bpaueil u ecrectBoucmbiTarenei B T. llmeitepe. OCHOBHBIE MOJIOKEHUS
TEOPHUH CTPOEHUSI OpraHndeckux coenuHennii A. M. bytneposa.
OcHogbl cmpoeHusi u Mexaumuzmvl 00pazoeaHus cesnzeti. XUMHUYECKOE CTPOEHUE U CBOMCTBa
OpraHMYEeCKUX BellecTB. M3omepus Ha npumepe H-OyTaHa U U300yTaHa. DIEKTPOHHOE O0IAKO U
opbuTanb, ux (QOPMBL: S- U P-. DIEKTPOHHBIE U SIEKTPOHHO-rpaduueckue GopMylbl aToma
yriaepojaa B HOPMAIbHOM M BO30YXJIEHHOM cocTosiHUsAX. KoBaneHTHass XxuMudeckasi CBSI3b U €e
Pa3sHOBHIHOCTH: S- U P-. O6pazosanue monekyt H2, Cl2, N2, HCI, H20, NH3, CH4, C2H4,
C2H2. Bogoponnas cBsizb. ObpazoBanue monoB NH 4+ m H30+. CpaBHeHne 0oOMEHHOTO U
JIOHOPHO-aKI[ENTOPHOTO MEXaHM3MOB 00pa30BaHUSl KOBAJIGHTHOW CBs3H. llepBoe BasieHTHOE
cocTosiHue — SP3-TuOpUaN3aIus — Ha IpUMEepe MOJIEKYIbl METaHa U APYTUX alkaHoB. BTopoe
BaJICHTHOE COCTOSIHME — SP2-THOpUIM3alus — Ha MPUMEPEe MOIEKYNIbl JITHIIeHA. TpeThe
BaJICHTHOE COCTOSTHUE — SP-THMOpHAM3aIMsS — Ha MpUMepe MOJIEKYNbI aneTuiena. ['eomerpust
MOJIEKYJI 9TUX BEIIECTB M XapaKTePHUCTHKA BUIOB KOBAJICHTHOM CBSI3U B HUX.

Tema 3. CTpoeHue U KIacCH(PUKALUSA OPraHUYECKUX COCAMHEHUH
Knaccudukamnmsi oOpraHMdecKuX COCIWHEHHWH TI0 CTPOSHHUI0  YIJIEPOJHOTO  CKelleTa:
alMKJINYeCKue (aJKaHbl, aKCHBI, aJTKUHBI, ATKaTUEHBI), KapOOIUKINIeCKue (IUKIOATKAHBI U



apeHsl) © rerepouukianueckue. Kiaccupukanmus OpraHMYecKMX COeAMHEHUuH 1o 12
(YHKIMOHATIBHBIM TpPYIMIaM: CIOUPTHI, (HEHOJBI, MPOCThIE S(QUPHI, AIbJETHIbI, KETOHHI,
KapOOHOBBIE KHCJIOTHI, CIOXKHBIE 3¢upbl. TpuBHanbHBIE Ha3BaHHs BemlecTB. HomeHkmaTypa
paunonansHas u MIOITAK (IUPAC). Ilpunnmmsl oOpa3oBaHHs Ha3BaHUKH OPTaHUYECKHUX
coenuHenuii 1no MIOITAK: 3amemieHus, pojoHayaabHOW CTPYKTYphl, CTapIIMHCTBA
xapakTepuctuueckux rpynn. CTpyKTypHas HM30MEpUs U €€ BHUAbI: H30MEpHsS «YIJIEpOJHOTO
CKeJeTay, U30MEepHs MOJIOKEHUs (KpaTHOH CBSI3M U (DYHKIIMOHAJIBLHOW TPYIIIBI), MEXKKIACCOBAS
uzomepus. lIpocTpaHcTBeHHass H30MepUsl W €€ BHUABI: TIE€OMETPUYECKass U  ONTHYECKasl.
buonoruueckoe 3HaueHue oONTUYECKOM u3zomepuu. OTpakeHHE OCOOEHHOCTEM CTPOEHUS
MOJIEKYJI FTEOMETPUUECKUX U ONTUYECKUX U30MEPOB B UX HA3BAHMSIX.

Hemoncmpayuu. O0pasusl NpeICTaBUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKUX COEAMHEHUH U
[IaPOCTEP)KHEBbIE MM OOBEMHBIE MOJETM HX Mojekya. Tabmumsl «HasBanue ankaHoB U
QIKWIBHBIX ~ 3aMecTuTeneil» U «OCHOBHBIE  KJacChl ~ OPraHUYECKUX  COEIMHEHUI».
[MapocTepkHEBbIE MOJEIN MOJIEKYJI OPraHUYECKUX COEJIMHEHUMN Pa3IMYHbIX Ki1accoB. Mozenu
MOJIEKYJI H30MEPOB Pa3HbIX BUJOB U30MEPHH.

Ilpakmuueckaa paboma Nel. V3rotoBnenue Mmojeneil MOJEKysd1 BEIECTB — IpeJCcTaBUTeNeH
pa3IMYHBIX KJIACCOB OPraHUYECKUX COCIUHEHU.

Tema 4. YriieBogopoabl. XUuMHYEeCKHEe PEAKIUN B OPraHUYeCKO XUMHHU

Ankanwt. Tlonsatue o0 yrieBomopoaax. Ankanbl. ['omonormyeckwii psg u obmas dopmyna
ankaHoB. CTpoeHHE MOJICKYJbl METaHa W JPYrHX ajdkaHoB. M3omepus anmkaHoB. Ousndeckue
CBOMCTBa aJKaHOB. AJIKaHbl B TpHpoje. [IpOMBINUICHHBIE CIOCOOBI TOJYYCHUsS: KPEKHUHT
QIKaHOB, (paKIMOHHAs Teperonka HedTH. JlabopaTopHBIE CIIOCOOBI TOJNYYEHUS AKAHOB:
cunte3 Bropma, aexapOOKCHWIMpOBaHHME COJiEH KapOOHOBBIX KHCJIOT, THUIPOIU3 KapOuaa
amroMuHUS. Peakiuu 3amenieHus. ['OpeHHe alkaHOB B Pa3lIMYHBIX YCIOBHSAX. TepMUYecKoe
pa3ioxeHue ankaHoB. M3omepusarusi ankaHoB. [IpumeHeHHe ankaHoB. MexaHHM3M peakIUH
paZuKalbHOTO 3aMelIeHUs, ero ctaauu. [IpakThuueckoe HCMONb30BaHUE 3HAHHM O MEXaHU3Me
(cBOOOTHOpAAMKATBHOM) pEakiuii B TMpaBWJIaX TEXHUKH O€30MacHOCTH B OBITY W Ha
MPOU3BOJICTBE. PenieHne KoMOMHUPOBAHHBIX PACUETHBIX 3a/1a4.

Xumuueckue peakuyuu 6 op2anuueckou xumuu. IloHATHE O peakIUAX 3aMELICHUS.
['anoreHupoBaHue alkaHOB M apEeHOB, IIEIOYHOW TUAPONM3 TranoreHaikaHoB. I[lonstue o
peaknusx MpucoeIuHEHUs. [ uapupoBaHHMe, TUIPOTATIOTEHHWPOBAHHUE, TaJOTEHUPOBAHUE.
Peakuuu mnonumepuzanu W MOJMKOHIEHcaluu. [loHATHE O peakIusax OTIIEIUICHUs
(STUMUHUPOBAHUS). JerunpupoBanue AJIKaHOB. Herunparanus CIIUPTOB.
JeruapoxyiiopupoBaHue Ha TMpUMepe TrajoreHankaHoB. [loHATHE O KpEeKWHTe alKaHOB U
JENOTUMEPU3AIIH TTOJINMEPOB. Peakuun HU30MEpH3aIIH. ["omonuTH4eckuii u
TeTepOIMTUUYECKUI pa3phlB KOBAJCHTHON XUMUYECKOU CBS3H; 00pa30BaHUE KOBAJIICHTHOW CBS3H
0 JOHOPHO-aKIENTOpHOMY MexaHu3My. [loratne o Hykieopuie U dIeKTpodue.
Knaccudukanus peakiuii no TMILy pearupyrommx 4acTul (HyKjaeo(pHuIbHbIE U 3JIEKTPOPHUIbHBIE)
U TPHUHIMIY W3MEHEHHS COCTaBa MOJICKYJIbl. B3awWMHOE BIMSHHUE aTOMOB B MOJIEKYJax
OpraHMyYecKux BemlecTB. MHIYyKTUBHBIA U Me30MepHbI 3ddexTrl. [IpaBuno MapkoBHHKOBA.
PacuerHpie 3amaun. BeramcieHue BhIXOJa MPOJIYKTa PEAKIMH OT TEOPETHYCSCKH BO3MOXKHOTO.
KoMmOuHMpOBaHHBIE 3a7a4H.

Ankenst. I'omonorudeckuii psin u obmiast popmyna ankeHoB. CTpoeHHE MOJEKYIbl dTUIICHA U
IpYyTUX ankeHoB. M3oMepusi amKeHOB: CTPYKTypHas W TpOCTpaHCTBeHHas. HoMeHkmaTypa u
¢dusznueckue cBoiicTBa ankeHoB. [lomyueHue OSTUIICHOBBIX YIJIEBOJOPOJOB U3 AJKAHOB,
raJloreHaIKaHoB, cupToB. [lomspu3aiust P-cBSI3U B MOJIEKYJaX aJKEHOB Ha MPUMEpPE MpOIeHa.



[Tonsstue 06 wuHaykTHBHOM (+l) »ddexTe Ha mnpumepe MOJEKyIbl TNporeHa. Peaxiuu
MpPUCOECIUHEHHS (TaJOT€HUPOBAHUE, TUIAPOTAIOreHUPOBAHKME, TUIpaTalusi, TUAPUPOBAHUE).
Peakuuu okucieHus v noauMepusanny aakeHoB. [IpuMeHeHne alkeHOB Ha OCHOBE MX CBOMCTB.
MexaHu3M peaknuu 3IeKTPO(UIBHOTO NPUCOCAMHEHUS K ankeHaMm. OKHCIeHHE aJKeHOB B
«MSITKHX» U GKECTKHX» YCIIOBHUSX.

Anxunst. I'omonorudeckuii psan ankuHoB. O0mas ¢opmyna. CTpoeHHE MOJIEKYIBI alleTHIICHA U
Ipyrux aikuHoB. M3omepusi ankuHoB. HoMeHKkIaTypa aleTHJICHOBBIX YIJIEBOIOPOJIOB.
[TomyueHue aJKMHOB: METAHOBBIA W KapOUIHBINA crocoObl. PHU3MYECKHEe CBONMCTBA AJIKHMHOB.
Peakuuu npucoequHeHHs: TallOT€HUPOBAHUE, THAPOTAIOreHUpPOBaHME, TUApaTanus (peakuus
Kyueposa), runpupoBanue. Tpumepusanus aueruiena B 0enzon. Okucienue ankuHoB. OcoObie
CBOICTBa TepMHUHAIbHBIX aNKUHOB. [IpuMenenme ankuHoOB. Ankanuensl. OOmias ¢dopmyia
ankaaueHoB. CrtpoeHue Mouiekyn. M3omepuss M HOMEHKIaTypa ajikaaueHoB. Dusmueckue
CBOMCTBa. B3anMHOE pacrosioKeHue P-CBA3EH B MOJIEKYJIAX aJKaJAMEHOB: KyMYJIMPOBAHHOE,
COIIpsDKEHHOE, u30MupoBaHHOe. OCOOEHHOCTH CTPOCHHUS CONPSDKEHHBIX —AJIKATUCHOB, WX
MoJIydeHHe. AHAIOTUS B XMUMHYECKHMX CBOWCTBAX AQJKEHOB U ankaaueHoB. [lomumepusanms
ankagueHoB. HaTypanbHbII M CHHTETMYECKMH Kaydykd. Bynkanusanusa kaydyka. Pesuna.
Pabotet C. B. JlebeneBa. OcoOEHHOCTH pEaKIM MTPUCOCIAUHEHUS K aJKagueHaM C
COTIPSIKEHHBIMU P-CBA3SIMHU.

Huxnuueckue coedunenun. lluxnoankanel. ['omonormueckuit psg u  oOmas  Qopmyna
nukioankanoB. Hanpsbkenue nukna B C3H6, C4H8 u C5SH10, kondopmanuu COH12. U3omepus
[UKII0ATKaHOB (YTJIEPOJHOTO CKEJeTa, I1C-, TpaHCc-, MexkiaccoBas). [lonydeHne u XxuMu4eckue
CBOICTBa LIMKJIOAJIKAHOB: FTOPEHUE, Pa3I0KEHUE, paIUKaJIbHOE 3aMEILIEHNE, U30MEpHU 3altsl.
OcoOble cBOMCTBA IUKJIOMPOIaHa, IUKJIOOyTaHa.

Apenwl. benzon kak mpenctaBuTenb apeHoB. CTpoeHue Momekynsl Oenzona. CompshkeHHe
pcBsazeil. M3omepuss 1 HOMEHKIATypa apeHoB, X mHoiydeHue. ['omonoru Oensona. Brusuue
OOKOBOH I1eNU Ha JIEKTPOHHYIO MJIOTHOCTH COMPSHKEHHOTO P-o0Jiaka B MOJIEKYJIaX TOMOJIOTOB
OceH30lla Ha MpUMepe Todyosna. XUMHYECKHe CBOiicTBa OeH3oma. Peakuuu 3aMemnieHus ¢
yyacTueM OeH30J1a: raJloreHupoBaHUe, HUTPOBaHUE U ajKuiupoBaHue. [Ipumenenue 6eHszomna u
ero romojoroB. PangukanbHOoe XjopupoBaHue OeH301a. YCIOBUS TPOBEACHMSI peEaKIUU
paaMKanbHOrO XJopupoBaHus OeHzona. KaTtanutuyeckoe rujpupoBaHue OeH3ona. MexaHu3m
peakuuii 3IeKTpO(UIBLHOTO 3aMEIICHUs: TaJOT€HUPOBAHHS M HUTPOBaHUS O€H30/1a U €ro
romosioroB. CpaBHEHUE pPEaKIIMOHHOM CITIOCOOHOCTH OEH30J1a M TOJIyOoJIa B PEAKIMIX 3aMEIIECHNUS.
OpuenTtupyrolee AecTBHE METUIBHOW TPYNIbl B PEAKIMSIX 3aMELIEHUs C yJYaCTHEM TOIYoJIa.
OpuenranTsl | 1 |l pona B peakuusax 3aMerieHus ¢ yuacTueMm apeHoB. Peakiuu no 60koBoil nenu
ANKUIOEH30JI0B.

Pacuemnvie 3a0auu. 1. HaxoxaeHue MOJEKyIspHOW (GOPMYIbl OPraHUYECKOTO
COeTMHEHMS TI0 Macce (00beMy) TPOYKTOB cropanus. 2. HaxoxaeHne MonekynsspHoi popMyIibl
BEILECTBA IO €r0 OTHOCUTENBHOW IUIOTHOCTH M MACCOBOMW JIOJIE€ AJIEMEHTOB B COCIMHEHMSX. 3.
KoMmOuHUpOBaHHBIE 3aa9H.

Hemoncmpayuu. Konnexuust «IIpupoanble MCTOYHUKH YriaeBOAOpoaAoB». CpaBHeHHE
MPOLIECCOB TOpeHuss HepTH u mnpupomHoro raza. OOpa3oBaHue HEPTSIHOW TUIGHKH Ha
MOBEpXHOCTH BOJbI. KaTanutudeckuii kpekuHr napaduHa. PactBopenue napadguna B 6€H3MHE U
UCIapeHue pacTtBoputeiss u3 cmecu. I[lmaBnenune mapaduHa W ero OTHOLIEHHE K
BO/ie(pacTBOpPEeHHE, CpaBHEHHE TJIOTHOCTEH, cMaunBaHue). Pa3nenenue cMecu O€H3UH + BoJia C
MOMOILIBIO ICTUTETbHON BOPOHKH.

[TonydyeHnue MeTaHa U3 alerata HaTpUs U THIPOKCH]IAa HATpUs. Mojienu MoJeKysl ajlkaHOB
nrapocTep>kHeBble U oObeMHbIE. ['opeHune MmeTraHa, mpomaH OyTraHOBOW cmecH, mapaduHa B



yCIOBUAX M30BITKA M HEIOCTaTKa Kuciopona. B3peiB cmecn Metana ¢ Bo3ayxoM. OTHOIIEHHE
MeTaHa, NpomaH OyTaHOBOM cmecu, OeH3uWHa, mapapuHa K OpPOMHOW BOJE M pacTBOpPY
IepMaHraHara Kaaus. B3pblB cMecnm MeTaHa U XJIOpa, HWHHUIMHPYEMBIH OCBELLEHUEM.
Boccranosnenue okcuna meau (I1) mapadunom.

[lapocTepkHeBbIe 1 0OOBEMHBIE MOJEIN MOJEKYJI CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX
n30MepoB ankeHoB. OOBEMHBIE MOIETH MOJEKYJd ankeHoB. [lomyueHuwe 3TeHa M3 STaHOIA.
ObeciBeurnBanue 3TeHOM OpoMHOHN BOJbl. OOeclBEYMBAHHE 3TEHOM pacTBOpa IEepMaHraHara
kanus. ['openue sTeHa.

[Tonyuyenue aneruieHa u3 kapouaa kanbiusa. Ousnueckue cBoiicTBa. B3zaummopeiicTBue
aneTuiieHa ¢ OpoMHO# Bonoil. B3auMonelicTBue aleTusieHa ¢ pacCTBOPOM IepMaHTaHaTa Kajusl.
['openue anermiiena. BzanmopaelicTBre aneTuiieHa ¢ pacCTBOPOM COJIM MEIH UITU cepedpa.
Mogenu (mapocTep>KHEBbIE UM OOBEMHBIC) MOJIEKYN AIKAJUCHOB C Pa3IUYHBIM B3aWMHBIM
pacnonoxeHueM m-cBsized. [lemonmummepusanus kaydyka. Mopenu  (IIapoCTEp:KHEBBIE U
00BEMHBIE) MOJIEKYJ alKaJUEHOB C pa3JMYHbBIM B3aUMHBIM DACIIOJIOKEHUEM T-CBSI3EH.
Koarymnsuust MiieuHOTO COKa KaydyKOHOCOB (MOJIOYasi, OJTyBaHYMKOB UK (PUKYCa).

[[TapocTepkHEBbIE  MOJEIM MOJIEKYJ LUKIOAJKAHOB M  alkeHoB. OTHoLIeHHE
LUKJIOT€KCaHa K pacTBOPY IIepMaHraHara Kajausi 1 OpoMHOI BoJe.

[HapocTepkHEBbIE 1 0ObEMHBIE MOJIENIM MOJIEKYJ O€H3071a 1 €ro ToMoJIoroB. Pa3aenenue
C TIOMOMUIBIO JICUTEIBHOW BOPOHKH cMecH O€H301 + Bojaa. PacTBopeHune B OEH3011€ Pa3IuUHbIX
OpPraHMYECKUX U HEOPraHMYECKHUX (HaIpUMEp, CEpbl) BEIIECTB. DKCTparupoBaHUE Kpacuteiaeu u
JIpYruxX BemecTB (Hampumep, Moja) OCH30JI0M W3 BOAHBIX pacTBOpoB. ['opeHue OeH3oIia.
OtHomenne OeH30oma K OpoOMHOW BOJIE H pacTBOpY mepMaHraHata kamus. [lomydenue
HUTpOOeH30ma. ObeciBeUnBaHUE TOIYOJIOM MOJIKUCICHHOTO PAacTBOpa MEpMaHTaHaTa Kaluus U
OpOMHOM BOJIBI.

Ipakmuuexas paboma Ne 2 «KaduecTBEHHBIN aHAJIM3 OPraHUYECKUX COCIUHECHHI», Ne 3
«Yrnesogopossl. [lonyduenue stuneHa»

Tema S. IlpupoaHble HCTOYHUKH YIJ1€BOI0OPOAOB.

Hedts u ee mnpomsbinuieHHas nepepaboTka. @PpakIMOHHAs MEpPEeroHKa, TEPMUYECKUH U
KATAIUTUYECKUM KpekuHr. [Ipupoasslii ra3, €ro cocraB M HNPaKTHYECKOE MCIOJIb30BaHUE.
Kamennspiii yromb. KokcoBanme kameHHoro yris. IIponcxoxaeHue NpUPOAHBIX HMCTOYHHKOB
yII€BOAOPOAOB.  PUPOpPMUHI,  aNKWIMpOBAaHUE W  apoMaTu3alus  HEPTENpPOIyKTOB.
OKOJIOTUYECKHE aCHeKThl JTOObIYM, MEepepadOTKH U HCHOJb30BAaHUS IOJIE3HBIX HCKOMAEMBbIX.
Pacuernble 3amaun. HaxoxaeHue MomnexysnspHOM (OpMyibl OPraHUYECKOTO COEIUHEHUS IO
Macce (00bemMy) MPOAYKTOB cropanus. HaxoxaeHne MosekyasapHoil (popmMysibl BelecTBa Mo ero
OTHOCHUTEJIbHOM IJIOTHOCTH M MAacCOBOM J10JIe 3JIEMEHTOB B coeAMHEHUsX. KoMOMHMpoBaHHBIE
3a/1a4H.

Jlemoncmpayuu.

Konnexkuust «IIpupoiHbie HCTOUHUKH YIIIEBOAOPOI0BY. CpaBHEHHE MPOIECCOB rOpeHus HedpTu
U TIpupoHOTO Taza. OOpa3oBanue HETIHONW IUIEHKW HA TTOBEPXHOCTH BOABI. Kartamutuueckuii
KpekuHr napaduna. PactBopenue napaduHa B O€H3MHE U UCHApEHUE PACTBOPUTENS U3 CMECH.
[InaBnenune mapaduHa U €ro OTHOUIEHME K BoOJe (pacTBOpPEHHE, CpaBHEHHE ILIOTHOCTEH,
cmauuBaHue). Pasznenenue cmecu O€H3MH—BOAA C TIOMOUIbIO JIEIUTEIHLHOW BOPOHKH.
[Tonyuenue ¢enonpopMaabAeTHAHON CMOJBI U ToiauMepa. JlemonuMepusanusi MOJUAITUIICHA.
ITosmyuenue stunena u3 sraHona. Kpekunr kepocrnHa. B3pelB rpemydero rasa. I'openue merana
WIA TponaH-OyTaHOBOM cMecH (M3 Ta30BOM 3aXurajiku). B3pelB cMmecn MeTaHa WiIH
ponaHOyTaHOBOM CMECH ¢ KUCIOPOIOM (BO3LYXOM).



Jlabopamopnvie onvimwl. V3roToBIeHHEe MOJENCH aTKUHOB M MX M30MepoB. O3HAKOMIIEHHUE C
koiekiued «Kayuyk u pesuHa». O3HakoMiIeHHE ¢ (U3UYECKUMHU CBOiicTBaMu OeH30Ia.
M3roToBieHne U MCIOIB30BaHUE MpOcTeero npubdopa anst xpomarorpaduu. PacoznaBanue
opranuveckux BemecTB. OrmpeneneHne KadecTBEHHOro cocraBa mnapadunHa wid OeH3oa.
[Tony4yenue aneruiena u ero okucienue pacteopom KMnO4 unu 6pomHo# Booi

Tema 6. Kuciiopoacoaepxamue coeJuHeHH.

Cnupmut. Cocta U kiaccudukanus cuupros. Vizomepus ciupToB (MOI0KEHUE THAPOKCHIIBHBIX
IpyMIl, MEXKJIaccoBasl, yriIepogHoro ckenera). duzndyeckue CBOWCTBA CIIUPTOB, UX MOJIYYEHUE.
MexmonekymsipHas BoJgopoJHast cBA3b. (OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS MOJEKYI
COMPTOB. XUMHMUYECKHE CBOICTBa CHHUPTOB, OOYCIOBJICHHbIE HAJIMYUEM B MOJIEKYJax
THJIPOKCUIIBHBIX TPYHI: 00pa3oBaHME AJIKOTOJIATOB, B3aMMOJEHCTBHE C TaJlOr€HOBOAOPOAAMH,
MEXMOJIEKYJIIpHAasE M BHYTPUMOJIEKYJISIpHAs Jerujparanus, >Tepu(UKaLus, OKUCIEHHE U
neruapupoBaHue cnupToB. OCOOEHHOCTH CBOWCTB MHOIOaTOMHBIX cHupToB. KauecTBeHHas
peakuus Ha MHOTOaTOMHBIE crUpThl. BaxkHeimue npencraButenu cnupToB. PU3HOIOTHUECKOE
JIeiCTBUE METAaHOJIa U ATAaHOJA. AJIKOTOJIM3M, €ro mocienctsus. [IpodunakTuka amkoroimsma.
@enonvi. Genon, ero Gpu3nvecKre CBOMCTBA U MOJydeHHE. XMMHUYECKHE CBOWCTBA (PeHONIA KaK
¢yHknus ero crpoeHus. KuciaorHele cBoiicTBa. B3aumHOe BiIusHUE aTOMOB M Ipynn B
MOJIEKyJIaX OpraHMYEeCKMX BemecTB Ha mnpumepe ¢eHona. IllonmmkonaeHcanus ¢eHona c
dopmanpaerugom. KadecrBennas peakuus Ha (enon. [Ipumenenne denoma. Knaccubpukanus
¢enonoB. CpaBHEHHE KHMCIOTHBIX CBOMCTB BEIIECTB, COJEP)KALIUX TUAPOKCHIIBHYIO TpYMILY:
BOJIbI, OJTHOM MHOTOATOMHBIX CIHUPTOB, (heHoJa. DIEKTPOPHUIBLHOE 3aMElIeHHEe B OCH30JIbHOM
kosblie. [Ipumenenne npou3BoHBIX eHoa.

Anvoecuovt u kemownwvt. CTpoeHHE MOJEKY1 QJIbJETUAOB M KETOHOB, MX H30Mepusi Hu
HOoMeHKJIaTtypa. OcoOeHHOCTH CTpOeHUs KapOOHMIbHOW rpymmbl. Pusznyeckue cBOicTBa
dopmanbpaeruia u ero romojoroB. OTAenbHBIE NPEACTABUTENN albJETHJOB M KETOHOB.
XUMHUECKUE CBOMCTBA ajbJErHJI0B, OOYCIOBJICHHbIE HaJIWMYMEM B MOJIEKyJe KapOOHMIbHOMN
IpynIbl aTOMOB (TUAPUPOBAHME, OKUCIEHHE aMMHMAYHBIMH pPAacTBOpAaMH OKCHJa cepedpa H
runpokcuga meau (11)). KagectBenHble peakuuy Ha anblIerujbl. Peakius MOJMKOHJEHCAIUH
dopmanbaeruna ¢ (eHoaoM. OCOOEHHOCTH CTPOCHHMSI M XUMHUYECKHMX CBONCTB KETOHOB.
HykneodunbHoe mnpucoequHeHne K  KapOOHMJIBHBIM  coelquHeHusM. [lpucoeannenue
[IMaHOBOJIOpOJIa U rupocyibdura Hatpusd. CrocoOsl nmoiyyeHus. B3aumuoe BiIusiHHEe aTOMOB B
MoJieKynax. ['aJloreHnpoBaHMe albJETHJIOB U KETOHOB II0 MOHHOMY MEXaHHU3MY Ha CBETY.
KavecTBeHHast peakiys Ha METHUIIKETOHBI.

Kapoonoevie kucnomepr. CTpoeHue MoJjeKysl KapOOHOBBIX KUCIOT M KapOOKCUIIBHOM TpYIIIBI.
Knaccudukanuss 1 HOMeHKJIaTypa KapOOHOBBIX KHCIOT. DU3WUYecKHe CBOWCTBA KapOOHOBBIX
KHCJIOT U UX 3aBUCUMOCTh OT CTpOoeHHs MojieKyJ. CriocoOs! nomyueHusi. KapOoHOBbBIE KUCIOTHI B
npupone. buonorudeckas poiab KapOOHOBBIX KHCIOT. OOlue CBONWCTBA HEOPraHUYECKUX H
OpraHMYECKUX KHUCIOT (B3aMMOJAEWCTBHE C MeETalJlaMH, OKCHJIaMH METAaJlJIOB, OCHOBAHMSIMH,
coisiMu). BrnusiHue yrieBonopoAHOro pajukansa Ha CuIy KapOOHOBOM KucioTel. Peakuus
sTepudUKalMK, YCIOBHS €€ MpOoBeAeHHUs. XUMHUYECKHUE CBOMCTBA HEMpeNelbHBIX KapOOHOBBIX
KHUCIOT, OOYCIIOBJIEHHbIE HaJIMuuMeM pP-CBsI3W B MoJekyne. Peakuuu snexTpoduiabHOrO
3aMeIIeHUs C yYacTHeM OCH30MHON KUCIIOTHI.

Cnoacnote 3gpupor. CtpoeHue crnoxxkHbix d¢upoB. M3oMepus crnoxHbXx 3pupoB (yriiepogHoro
cKenera M MexkinaccoBas). HomeHnkmatypa cinoxHbIX 3¢upoB. OOpaTUMOCTh peakiuu
TepUUKAIMM, TUAPOIU3 CIOXKHBIX 3¢pupoB. PaBHOBecue peakuuu sTepuduKaum —
THJIpOIN3a; GaKTOpPbl, BIUAIONIME Ha HEro. Pelenne pacueTHBIX 3a7a4 Ha OIpeJiesIeHUe BhIX0a



IpoaAyKTa peakiuu (B %) OT TEOPETHUECKH BO3MOXHOI'O, YCTaHOBIICHHE (HOPMYIBI U CTPOCHHS
BEIIIECTBA MO MPOAYKTaM €ro cropanus (Wiu ruaponusa). AKuper. Kupbl Kak cioxXHbIE 3(UPbI
runepuHa W kKapOoHOBBIX kucioT. CoctaB ©  cTpoeHue KupoB. Homenknarypa
kiaccugukanus xupos. Macna. XXupsl B npupoje. buonornyeckue Gpynkiuu sxupos. CBOHCTBa
xKHUpoB. OMBUIEHHE >KUPOB, MoiydeHHe Mbula. OOBSICHEHHWE MOIOIIUX CBOWCTB MbLIA.
['mapupoBanue xuakux xupoB. Maprapun. [Tonstue o CMC. OObsicHeHHe MOIOIIUX CBOWCTB
meita u CMC (B cpaBuenun). Pacuernple 3amaun. BpluucieHuss mo TEpMOXUMHYECKUM
YPaBHEHUSIM.

Jlemoncmpayuu.

®dusnyueckue CBOMCTBA 3TaHO’a, MpomnaHoya-1 u Oyranona-1. Mojenn MoJeKyn H30MEPOB C
monekysipaeiMu hopmynamu C3H8O u C4H100. KonnuecTBeHHOE BBHITECHEHHE BOAOPOAA U3
cnupra HaTpueM. CpaBHEHHE peakliUii FOPEHUs 3TUIIOBOIO U MPOIUIIOBOrO cuupToB. CpaBHEHHE
CKOpOCTEll B3aMMOJICHCTBUSA HATpUsA C 3TAHOJIOM, IPOMAHOJIOM-2, riauuepuHoM. Ilomydenue
npocroro 3¢upa. Ilonydyenue ciaoxunoro 3¢upa. Ilonydyenue sreHa u3 staHona. PactBopumocTsb
¢deHona B BoAe Npu 0ObIYHON M MOBBIIEHHON TemnepaType. BoitecHenne ¢enona u3 ¢peHomnsra
HaTpus yroibHO# 18 kucnotoit. Peakius denona ¢ xmnopugom xkenesza (l11). Peakius denona c
dopmanbaerunom. lllapocrepkHeBble MO MOJIEKYJ albIETUI0B U U30MEPHBIX UM KETOHOB.
Oxucnenue OeH3anbaeruga Ha Bo3ayxe. Peakuus «cepeOpsitHoro 3epkana». OkucieHue
anpaeruaioB rujgpokcuaom meau (). 3HakoMcTBO ¢ (u3MYECKMMHU CBOWCTBAMHM HEKOTOPBIX
KapOOHOBBIX KHCJIOT: MYPAaBbUHOM, YKCYCHOW, IpPOIMOHOBOM, MAaCISHOM, ILAaBEJIEBOIi,
JUMOHHOM, OJICMHOBOM, CTEapUHOBOM, O¢H30iHON. Bo3ronka 0eH30iHO# KUCIOTh. OTHOIIICHUE
pasInYHbIX KapOOHOBBIX KHUCIOT K Bojae. CpaBHEHHE KHUCIOTHOCTH CPEIbl BOJHBIX PACTBOPOB
MYpaBbHHON U YKCYCHOH KHCIOT OJMHAKOBOW MoJjsipHOCTH. [loyuyeHue NpusATHO MaxHYIIEro
ci10kHOro0 3¢upa. OTHOIIEHHE K OpOMHOI BOJie M pacTBOPY MepMaHraHaTa Kajaus npeaeabHol 1
HenpeieabHOH KapOOHOBBIX KHUCIOT. MoJenu MOJEKYN CIIOXKHBIX 3(UPOB U M30MEPHBIX MM
KapOOHOBBIX KUCIOT. OTHOILIIEHHE CIMBOYHOTO, MOACOJHEYHOr0 M MALIMHHOTO Macja K BOJHBIM
pactBopam Opoma M TIepMaHTaHaTa KaJlus.

Jlabopamopnvie onvimvl. PacTBopeHue riuiepuHa B Bojae. B3aumojeiicTBue riMiepuHa c
Cu(OH)2. Pextudukanus cmecu Boma—aTanon (1—2 craaum). B3ammopeiictBue (eHona c
pacTBopoM 1uenoud. Pacno3sHaBaHue pacTBOpoB (eHosTa HaTpus U KapOoHaTa HATpHs
(6apboTaxx BBIIBIXAEMOTO BO3AYyXa WM JEUCTBUE CHIIBHOW KUCTOTHI). B3aumopeiictBue denona
¢ OpomHOI Bonoi. Pacrno3HaBaHue BOJHBIX PAacTBOPOB (eHOJA U TIIMLEPUHA. 3HAKOMCTBO C
(bu3NYECKUMHU CBOMCTBaAaMM OTAENbHBIX MPEICTAaBUTENEH albJAETUAOB U KETOHOB: alleTaIbAeTHAA,
aleToHa, BOJHOro pacTtBopa (opmanpaeruga. OkuUcIeHHE 3TaHOJAa B ATaHalb. Peaxius
«cepedpsiHoro 3epkanay. Oxucnenue anpaeruyioB ruapokcuaoM wmenu (). Ilomyuenue
deHonogopmanpIeruHOro nojaumepa. BsaumopeicTBue pacTBopa YKCYCHOM KHCIIOTBI C
MarHueMm (tmHkom), okcugom memu (ll), ruapoxcumom xenesa (ll1), pactBopom kapOGonata
HaTpHs, PaCTBOpOM cTeapara kKaius (Mbuia). O3HaKOMIICHHE C OOpa3llaMH CIIOXXHBIX A(UPOB.
OTHoleHHe CIOKHBIX 3(UPOB K BOJIE M OPraHUYECKUM BellecTBaM (KpacuTelnsiM). BeiBeneHue
’KUPHOTO ISITHA C MIOMOIBIO CIOXHOTO 3¢upa. PacTBOpUMOCTh *HUPOB B BOJIE U OPraHUYECKHUX
pacTBopuTeENAX. Pacrio3HaBaHMe CIMBOYHOTO Macjia U MaprapuHa ¢ IOMOIIbIO MOJKHCIEHHOTO
terioro pactBopa KMnO4. TTonyuenune mbuia. CpaBHEHHE MOIOUIMX CBOWCTB XO3SHCTBEHHOTO
Mputa 1 CMC B KecTKoW Bojae. OKCIEpUMEHTAIbHbIE 3anayd. Pacrio3zHaBaHuE pacTBOPOB
alierata Harpus, KapOoHaTa HaTpus, CHJIMKaTa HaTpusi M creapata Harpus. PacmosHaBaHue
00pa3110B CIMBOYHOI0 Maciia U Maprapua. [lonyueHnne kapOOHOBOI KUCIOTHI U3 MbLIA.
[ToryueHnue ykcycHOM KUCIOTHI U3 anerara HaTpus. [lpaxtudeckas pabora Ne 4 «Crouptel u
dbenonb», No 5 «KapOoHOBBIE KUCTOTHI. AJIbIETHIBI.



Tema 7. YrieBoanl.

Mono-, nu- u nonucaxapuipl. IlpencraBurenu kaxaod Trpynnsl. buonoruueckas poib
yrieBofoB. Mx 3HaueHHe B KU3HM 4YejoBeka M oOwectBa. Mownocaxapuodwvl. 1'noko3a, ee
¢usnueckue cpoiictBa. CtpoeHne MoisieKylsbl. PaBHOBecHsI B pacTBOpE INIIOKO3bl. 3aBUCHUMOCTb
XMMHUYECKHX CBOWCTB IUIIOKO3bl OT CTPOEHUS MOJIEKYIbl. B3aumoseiicTBue ¢ rTuApoKCHIOM MEIH
(I) mpu KOMHATHOH TeMmIepaType M HarpeBaHHH, STEpUBHKAIMS, PEaAKIHS «CepeOPSHOro
3epKkasia», TuapupoBaHue. Peaknuu OpOXXEHHUs TIJIIOKO3bl: CIIMPTOBOIO, MOJOYHOKHUCIIOTO.
I'moko3a B mpupoje. buonornueckass posib IOKo3bl. IIpuMeHeHne IiloKo3bl Ha OCHOBE €€
cBoiicTB. PpyKTO3a Kak H30Mep IIIOKO3bl. CpaBHEHHE CTPOCHMSI MOJIEKYJI U XHMHYECKUX
CBOWCTB IUIIOKO3bI U PpykTO3bl. DpyKTO3a B IPUPOAE U ee Oronoruyeckas poisb. Jucaxapuoot.
Crpoenne JaucaxapuzoB. BoccraHaBnuBaromiue ¥ HEBOCCTAHABJIMBAIOLIME —JIUCAXapUIbI.
Caxapo3a, 1akT03a, MajbT03a, UX CTPOCHHE U Onosoruyeckas pois. ['uaponus qucaxapuaos.
[IpoMbIIIEHHOE TIOJYYEHHE caxapo3bl U3 NPUPOAHOTO Cbipbi. Iloaucaxapuowvl. Kpaxman u
[EJUTI0NI03a (CpaBHUTENbHAsT XapaKTEPUCTHKA: CTPOCHHUE, CBOWCTBA, OHMOIOTMYECKas pOJIb).
®u3nyecKue CBOWMCTBA MOJIMCAXApHUIOB. XHMMHYECKHE CBOMCTBA MonucaxapuioB. ['maposnwns
nonucaxapunoB. KauectBeHHas peakuuss Ha Kpaxman. [lommcaxapuiel B mpupoje, HX
Ouonoruueckast ponb. llpumenenue nonucaxapunoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX.
B3anmMopeiicTBIE HEUTI0N03bI C HEOPraHWYECKUMHU U KapOOHOBBIMU KHCIOTaMH — 0Opa3oBaHue
CJIOKHBIX 2(pupoB. PemeHne cMemaHHbIX pacyETHBIX 3a/1a4.

Hemoncmpayuu. OOpasupl YIrieBoJAOB W M3Jenuid U3 HUX. B3aumopeiicTBue caxapo3bl ¢
ruapokcuaoM meau (I1). Tlonyuyenue caxapara KadabIUsl M BBIIEJIEHUE Caxapo3bl U3 pacTBOpa
caxapara KanpIus. Peakiusi «cepeOpsHOTO 3epKajiay sl TJIIOKO3bl. B3anMoaencTBIe TIIIOKO3bI
¢ (ykcuHCcepHHCTOM KHCIOTONH. OTHOLIEHHWE PACTBOPOB Caxapo3bl M MAIbTO3BI (JIAKTO3BI) K
runpokecuny mean (II) mpum nHarpeBanum. O3HakoMieHHE C (U3WYECKMMH CBOMCTBaMHU
LEeJUTI0N036l M Kpaxmana. HaOyxanue nemnono3sl M Kpaxmana B Boze. Ilomyuenue Hutpara
LEJITIOJIO3BL.

Jlabopamopnvie onvimul. O3HaKOMIIEHHE C (PU3UYECKMMH CBOMCTBAMHU TJIFOKO3bI (amTeuHas
ynakoBka, tabnetkn). B3aumoneiicteue ¢ Cu(OH)2 mpu pasnuunoii Temneparype. KuciaoTHsrii
THJIPOJIM3 Caxapo3bl. 3HAKOMCTBO C oOpa3namu mnoiucaxapuaoB. OOHapykeHHE Kpaxmaya C
IOMOIIBI0 KAaueCTBEHHOHM peakuuu B Meze, xjiebe, KieTdyarke, Oymare, kieicrepe, Horypre,
Maprapvte. 3HaKOMCTBO C KOJUIEKIIMEN BOJIOKOH. DKCIIEpMMEHTaNIbHbIE 3a1a4l. Pacrio3HaBaHue
pPacTBOPOB IIIOKO3bI U THueprHa. OnpeseneHne HaTuuus KpaxMaia B Mejie, Xjae0e, Maprapuse.
Ilpaxm. pab. Ne 6 «Pemenune 3Kcrl. 3aa4 10 TeMe « Y TIEBOIBI.

Tema 8. A3orcoaepaxamue coeuHEHHA.

Amunwt. CoctaB u cTpoeHue amuHoB. Kiaccudukanus, u3oMepuss 1 HOMEHKJIaTypa aMUHOB.
Amudatnueckue amuHbl. Anuaun. IlonydeHne aMHHOB:  QJKWJIMPOBAHHE aMMMaKa,
BOCCTAHOBJICHUE HHUTPOCOCAMHEHUHN (peakmusi 3uHHMHA). DU3NYECKWe CBOWCTBA aMHHOB.
XUMHYECKUE CBOMCTBA AMUHOB: B3aWMOJICHCTBUE C BOJIOM M KUCJIOTaMU. | OMOJOTHYECKUI Psif
apoMaTHYECKUX aMHUHOB. AJIKWIMPOBAaHUE U allWJIMPOBaHNE aMUHOB. B3anMHOE BIHMsSIHHE aTOMOB
B MOJIEKyJlaX Ha MpHUMepe aMMHuaka, anudaTudeckux U apoMaTH4ecKuX aMuHOB. [IpumeHeHue
aMUHOB. Amunokuciomsl u enku. CocTaB U CTPOCHHME MOJIEKYJ aMUHOKHUCIOT. M3omepus
AMUHOKHUCIJIOT. JIBOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ TNPUYMHBI.
B3aumoneiicTBue aMMHOKHMCIOT ¢ OCHOBaHUsIMHU. B3anMozelicTBe aMUHOKHUCIIOT C KUCJIOTaMH,
oOpa3oBaHue CIOXHBIX 3(upoB. OOpa3oBaHME BHYTPUMOJIEKYISPHBIX cojei (OMmoIsipHOro
MoHa). Peakius NmonMKoHAEHCAMM aMUHOKHUCIOT. CHHTETUYECKHUE BOJIOKHA (KallpOH, DHAHT U



ap.). buonorudeckast poiab aMUHOKUCIHOT. [IpuMeHeHe aMUHOKHUCIIOT. benkn kak npupoHbIe
ouonomumepsl. [lenTunnas rpynmna aToMoB u nenTtuaHas cBs3b. [lentunel. benku. IlepBuunas,
BTOPUYHAS M TPETHYHAs CTPYKTYphl O€nKoB. XHUMHUYECKHE CBOWCTBAa OEJIKOB: TOpEHHE,
JIeHaTypalnus, THAPOIIN3, KadeCTBEHHbIE (I[BETHBIE) peakiuu. bronornyeckue GyHKIUU OEIKOB.
3nauenue OenkoB. UeTBepTUYHAS CTPYKTypa OCIKOB Kak arperaius OeTKOBBIX M HEOEITKOBBIX
MoJekyi. I'mobanpHas mpoOieMa OGeTKOBOrO TOJIONAHUS U MyTH ee peuieHus. HykiienHoBbIe
kucnoThl. OOl TUTaH CTpOeHUs HYKICOTHAOB. [OHSATHE O MUPUMUIAMHOBBIX U ITYPHUHOBBIX
ocHoBaHusAX. [lepBUuHas, BTOpuyHas U TpeTU4HasA CTPYKTypsl Moisiekyibl JJHK. buonornyeckas
pons JIHK u PHK. I'ennast umxenepust u Ouorexnonorusi. TpancreHHbIe (OPMBI )KUBOTHBIX U
pacTeHHuil.

Lemoncmpayuu. ®u3znyeckue CBOMCTBAa MeTHiIaMHMHa. ['opeHne MetunamuHa. Bzaumopneinicrue
aHWIMHA ¥ METUJIAMHHA ¢ BOJOM M kucioramu. OTHoOIIeHHE OeH307a U aHWIMHA K OpOMHOMN
Boje. OkpainBaHue TKaHEH aHWIMHOBBIMU KpacuTensMmu. OOHapyxeHHe (YHKIIHMOHATbHBIX
rpynn B MOJIEKYyJIax aMHUHOKHUCIOT. HelTpanu3zanus menoun aMUHOKUCIOTON. HelTpanuzamus
KHUCIIOTBl aMHHOKHCIOTON. PacTBopeHme u ocaxzaenue OenkoB. JleHatypamus OenKoB.
KauectBennslie peakiuu Ha 6enku. Monenu monexyisl JIHK u pasnuunbix BunoB monekyn PHK.
OO0pa3upl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (OPM PACTEHUH U KUBOTHBIX; JIEKApPCTB U
[IpernapaToB, U3TOTOBJICHHBIX C TOMOIIbIO TEHHOM HHXeHepuu. JlabopaTOpHbIE OTBITHI.
W3roroBnenne Mmoneneldl MOJEKYJI H30MEPHBIX aMHUHOB. M3roTtoBieHuMe MOJENne H30MEpHBIX
monekyn coctaBa C3H7NO2. PactBopenue OGenkoB B Boje M ux koarymsuusa. OOHapyKeHue
Oenka B KypHHOM SIHIE ¥ B MOJIOKE.

Ilpaxm. pab. Ne 7 «Pemi. 9KcIL. 3a7a4 Ha ONPEICIICHUE OPT.BEIICCTBY.

Tema 9. Buonornueckn akTUBHbIE COeIMHEHMS.

Bumamunuwt. Tlonstie o Butamunax. Mx knaccudukanus u o6o3nauenue. Hopmer morpebiieHus
BUTaMMHOB. BojopactBopumsbie (Ha mpuMepe ButamuHa C) U )KHpPOpacTBOpUMBIE (Ha MpUMeEpe
ButaMMHOB A u D) Buramussl. IloHstne 00 aBUTaMHHO3aX, THIIEPU TUIIOBHUTAMHHO33X.
[Tpodunaktuka aBUTaMUHO30B. OTAEIbHBIE MPEACTABUTENN BOJOPACTBOPUMBIX BUTAaMHHOB (C,
PP, rpynnel B) u >xupopactBopumbix BuTaMHHOB (A, D, E), ux Ouosormueckas poJib.
®Depmenmut. IlonsTre 0 pepMeHTaX Kak 0 OMOJOIMUYECKUX KaTaau3aTopax OeITKOBOW MPHPOIBL.
3HayeHne B OMOJIOTMM M TNpPUMEHEHHE B MpoMblnuleHHOCcTH. Kiaccudukauus ¢epmeHToB.
OCOOEeHHOCTH CTPOEHHUS U CBOICTB (DEPMEHTOB: CENEKTUBHOCTD U 3(pPEeKTUBHOCTH. 3aBUCUMOCTb
aKTUBHOCTH (epMeHTa OT Temmeparypbl U pH cpenpl. OcoOEHHOCTH CTPOEHHUS U CBOMCTB B
CPaBHEHMHM C HEOPraHMYECKMMM KaTanu3aropamu. Iopmonwi. IloHsATHE O TOpMOHAaX Kak
OMOJIOTUYECKH  aKTUBHBIX  BELECTBAX,  BBIMOJHAIOMUX  HHIOKPUHHYIO  PETYJIALMIO
KHU3HEIEATEIbHOCTH opraHu3MoB. Kilaccudukanus TOpMOHOB: CTE€pPOUABI, MPOU3BOJHBIE
AMHHOKUCIIOT, MOJIMIENTUAHbIE U OelIKoBble TOPMOHBI. OTAeNbHbIE MPEICTaBUTEIN TOPMOHOB:
ACTPAAMOI, TECTOCTEPOH, WHCYIWH, aapeHaluH. Jlexapcmea. IloHsTne O JekapcTBax Kak
XUMHOTEpANeBTUYECKUX Mpenaparax. [pynmbel  JekapcTB: cCyiabpamMuisl  (CTPEnTOLHA),
AHTUOMOTHKY (NEHULMIJUIMH), aclUpuH. be3omnacHeie crnocoObl NMPUMEHEHHs], JIEKApCTBEHHbBIE
dopmbl. KpaTkue uctopuueckue CBEJEHHS O BO3HUKHOBEHHWH M Pa3BUTUU XHUMHOTEPAIUU.
MexaHu3m  AeWCTBHUS HEKOTOPHIX  JIEKAPCTBEHHBIX IPENapaToB, CTPOEHHE  MOJIEKYI,
IIPOrHO3MPOBAHUE CBOMCTB Ha OCHOBE aHajiM3a XUMHUYECKOIO CTPOCHUS. AHTHUOMOTHUKH, HX
KJacCUpUKalusg IO CTPOCHUI0, TUIY U cHekTpy naeiictBus. JucOakrepuo3. Hapxortukw,
HapKOMAaHHUS U €€ MPOPHUIIaKTHUKA.

Hemoncmpayuu. OOpa3upl  BUTaMUHHBIX —mpenapatoB. [lomuBuramunubl.  WmocTtparuu
¢dororpaduii KUBOTHBIX C pa3nU4YHBIMH (opMaMHU aBUTaMUHO30B. CpaBHEHHE CKOPOCTH



pasnoxxenuss H202 mon npelictBueM (epmeHTa (Karanasbl) U HEOPraHMYECKHX KaTallM3aTOpPOB
(KI, FeCI3, MnO2). Ilmakat wiam KomorpamMma C HU300paKEHUEM CTPYKTYPHBIX (opmyi
3CTpaaMolia, TECTOCTEPOHA, aJpeHanuHa. B3aumoneiicTBue anpeHanuna ¢ pactBopom FeCl3.
benkoBas mpupoaa uHCyiauHaA (I[BETHbIE peakiuu Ha Oenku). IlmakaTel UM KOJOTPaMMBI C
dbopMynamu amMmuaa Cyib()aHUIOBONW KUCIOTHI, TUTHIPO(POIUECBOM U JTOKHON TUTHAPO(OTHEBON
KUCJIOT, OCH3WINCHULIMIUIMHA, TETPALUKINHA, IlepoTakcuMa, acliupuHa.

Jlabopamopnvie onvimei. OOHapyKeHHEe BUTaMHHA A B pactureiabHoM Macie. OOHapyx eHue
ButamuHa C B s0mouyHoM coke. OOHapyxeHue BuTammHa D B jKenTKe KypHHOTO sHIA.
DepMEHTAaTUBHBIN THAPOIM3 KpaxMajla IoJ ACHCTBMEM aMwiasbl. PasnolkeHuwe nepokcuaa
BOZOpOAA IIOJ JAECWCTBUMEM KaTanasbl. JleWcTBUE INEruAporeHa3bl Ha METWICHOBBIM CUHUM.
HcnpiTanue pacTBOPUMOCTH a/Ip€HAIMHA B BOJIE U COISIHOM Kucnote. OOHapyKeHue acliprHa B
TOTOBOM JIEKApCTBEHHOW (opme (peakiuedl TUApoIM3a WK LBETHOW peakIued ¢ cyibhaTom
oeprILTus).

11 kace

Tema 1. Ctpoenne atoma. [lepuoanuecknii 3axon JI. U. Menaeneena.

AToM — crnoxHas 4actuua. JlokazarenbcTBa CIOKHOCTH CTPOEHHUSI aroMma: KaTOJHbIE U
pEHTTeHOBCKUE JTyuH, (HOTOdIPPEKT, paauoakTUBHOCTh. OTKPBITHE JJIEKTPOHA, MPOTOHA U
Heltpona. Mozgenu ctpoenusi atoma (Tomcona, Pesepdopna, bopa). Makpomup u MUKpoMHD.
KBaHTOBO-MeXxaHUYECKHE MPEACTaBICHUS O CTpoeHUU aTtoMa. COCTOSHUE 3IIEKTPOHOB B aTOME.
Hyxnonsl: npotonsl u HeWTponbl. Hykmuael. M3006apel 1 u3otonsl. KBaHTOBO-MeXxaHUYecKue
MpEJICTaBICHUsT O MpUpoAe deKTpoHa. [loHsTHE 00 3NMEKTPOHHON OpOUTAINM U SJIEKTPOHHOM
obnake. KBanToBble uncna: ramaBHOE, OpOUTaNbHOE (TOOOYHOE), MATHUTHOE U CTUHOBOE.
[IpaBunia 3amoMHEHHS HHEPreTHUYECKUX YpOBHEH u opburtaneil snextpoHamu. [Ipunnumn
MUHUMYMa SHepruu, 3amnpet llaymu, mpasuno Xynzaa, nmpaBmio KieuykoBCKOro. DieKTpOHHBIE
KOH(Urypauuu aToMoB U MOHOB. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHHUSI aTOMOB XpOMa, ME[H,
cepebpa u p. BaneHTHbIe BO3MOKHOCTH aTOMOB XMMHYEC K M X 3 1 € M € H T 0 B. BaneHnTHble
AJIEKTPOHBI. BaneHTHbIE BO3MOXHOCTM aTOMOB XHMHYECKHUX 3JIEMEHTOB, OOYCIIOBIICHHbIE
pa3nuuHbIMH  pakTopamMu. CpaBHEHHE TOHATUH «BAJEHTHOCTB» M «CTENEHb OKHUCICHUS».
[Tpennoceiiku oTkpbiTus Ilepuoduueckozo 3axkona. OTkpeiTHE 3aKoHa. [lepBas ¢popmynupoBka
[Tepuonuueckoro 3akoHa. Ctpykrypa Ilepmommueckoil cuctemsl 3meMeHTOB. CoBpeMeHHbIE
IpeCTaBIeHUs O XMMUYECKOM 3ieMeHTe. Bropas ¢opmynuposka Ilepmoauueckoro 3akoHa.
[Tepuonuueckass cucremMa M CTpoeHHE aroma. DU3MYECKUH CMBICT TMOPSIKOBOTO HOMEpa
DIIEMEHTa, HOMEPOB TPYIIbl W Tepuoja. llepmommveckoe HW3MEHEHHE CBOWCTB 3JEMEHTOB:
pamgmyca aroma, DIIEKTPOOTPHUIATENBHOCTH. [IpWYMHBI HW3MEHEHUS METAJUIMYECKHX U
HEMETAJUTMYECKUX CBOWMCTB DJIEMEHTOB B TPYIAX W MEPHOAAX, B TOM YHUCIIE W B OOJBIINX H
cBepxOopmmx. OCOOEHHOCTH CTPOCHUS AaTOMOB AaKTUHOMJOB U JIAHTAHOUZIOB. TpeThs
dbopmynupoBka [leprnonnueckoro 3akona. 3nauenue [lepuoanueckoro 3akona u [lepuoanueckoit
CHUCTEMBI  JIJISI  Pa3BUTHS HAyKd H  TIOHUMAaHHA  XUMHYECKOW  KapTUHBI  MHpa.
Hemoncmpayuu.®@orodpdexr. Karonuele maydn (SIEKTPOHHO-Ty4YEeBbIE TPYOKH), MOAEIU
ANIEKTPOHHBIX 00JIakoB (opOuTaneil) pa3nuuHod QopMmbl. PaznuuHble BapuaHTBI  TaOIHI]
[Tepuoanueckoit cucrempl xumuuyeckux snemeHtoB JI. M. MenaeneeBa. OOpa3ubl MpPOCTHIX
BEIIECTB, OKCUIOB M THIPOKCHIOB DIIEMEHTOB 3-TO MEPHOAA U IEMOHCTPAITUS HX CBOHCTB.

Tema 2. CtpoeHue BemecTa. J{ucnepcHblie cucTeMbl H pACTBOPBI
[loHATHE O XUMHMYECKOH CBS3M Kak INpoOIlecce B3aMMOJCHCTBHS aTOMOB C 0OOpa3oBaHHEM
MOJIEKYJI, HOHOB U paAUKanoB. Buodwr xumuueckoir ceéazu. AMopdHbBIE U KpUCTAIIMUECKHE



BemecTBa. MoHHas xuMmudeckas CBA3b. JUMONBHEIE MOMEHT cBs3u. CBOIMCTBAa BEIISCTB C
MOHHOM KpucTajuinueckoud pemetkod. KoBasieHTHast cBsi3b. MeTon BaJIGHTHBIX CBSI3€d B
00pa30BaHMM KOBAJIEHTHOM CBSI3U. DJIEKTPOOTPULIATEIIBHOCTh M PA3HOBUIHOCTH KOBAJIEHTHOU
CBSI3W IO ATOMY NPU3HAKY: MoyisApHas U HemossgpHas. CriocoObl MepeKphIBaHUs AIIEKTPOHHBIX
opbutaneii u Kiaccu(UKAUs KOBAICHTHBIX CBSI3€H IO STOMY NpPU3HAKY: S- U P-CBS3M.
KpaTHOCTh KOBaIEGHTHBIX CBSI3€H M MX KiIacCHUKAIMSA IO 3TOMY HNpPU3HAKY: OJUHApHAs,
nBOWHAs M T. JA. MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIA |
JIOHOPHOAKLENTOPHBIM.  OCHOBHBIE  CBOMCTBA  KOBAJCHTHOM  CBSI3U:  HACHIIIAEMOCTb,
HAIpaBJIEHHOCTb, JUIOJABHBIM MOMEHT. [lonspHOCTH CBSI3M M NOJSPHOCTH MOJIEKYJIBL.
Kpucrannuueckoe CTpOeHHE BELIECTB C OITHM THUIIOM CBS3HM, WX (HU3MUECKUE CBOWCTBA.
Mertannuueckas cBs3b U ee ocoOeHHocTH. Du3nueckue CBOMCTBA METAIOB KaK (PYHKIIUS
METAJUIMYECKOW CBSI3M M METAJUIMYECKOW KPUCTAINIMYECKOM pemeTku. BogopoaHas cBs3p U
MexaHu3M ee oOpa3zoBaHUs. MeXMONEKyIspHAas U BHYTPUMOJIEKYIISIpHAS BOJOPOJHBIE CBS3H.
®du3nyecKue CBOMCTBA BELECTB ¢ BOJOPOAHON CBA3bI0. bronornyeckas poJib BOJOPOJHOM CBS3H
B OpraHum3aliu  CTPYKTyp  OuomomumepoB.  BaH-iep-BaalbcoBO  B3aUMOJICHCTBHE.
OpueHTaMoOHHOE, MHAYKIUOHHOE U JUCIEPCUOHHOE B3aHMMOJECUCTBUE MEXKIY MOJIEKYJIAMH.
VYCI0BHOCTD pa3zienieHus BEIIECTB IO TUIIAM CBSI3M, €IWHAas IMPUPOJAa XUMHUYECKOH CBS3H.
['ubpunuzanus opburaneit u reomeTpus Mojekyl. Teopus TUOpUIM3AIUU U OTTAIKUBAHUS
BaJICHTHBIX Map. TUIbl THOpUAN3ALMU AIIEKTPOHHBIX OpOUTANe U FeOMETpHsl OPTraHUYECKUX U
HEOPraHUYECKUX MOJIEKYIL.

[IpennocbUIKu  CO3aHUS  MeOopuu  CMPOCHUA  XUMUYECKUX  COeOuHeHuil: PadoThl
npenmectBeHHUKoB A. M. bytneposa (K. b. Iioma, ®@. Benep, ILI. @. XKepap, @. A. Kekyne),
che3ll ecrectBoucnbiTareneil B TI. llmeiiepe. JluunoctHeie kauectBa A. M. bytneposna.
OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOEHUS OPraHMYECKUX COCIUHEHUU U
COBPEMEHHOM TeOopuu CTpoeHus. M3omepuss B OpPraHM4eCKOM M HEOPraHWYECKOH XUMUHU.
B3aumHOe BiMsSHHE aTOMOB B MOJEKYyJaX OPraHUYeCKUX M HEOPraHMYECKHX BEIIECTB.
OcHOBHbIE HaNpaBJIEHUs Pa3BUTUS TEOPUM CTPOCHUSI OPraHMYECKUX COEAMHEHUN (3aBUCUMOCTh
CBOMCTB BELIECTB HE TOJIBKO OT XUMHUYECKOI'0, HO M OT MX 3JIEKTPOHHOTO M ITPOCTPAHCTBEHHOTO
cTpoeHus). MHIykmoHHbI U Me3oMepHbIi 3¢ dekTsl. CtepeoperynsapHocTb. [[uanekruueckue
ocHOBbI oOurHOcTH Ilepumonuueckoro 3akona J[. M. MenneneeBa u Teopuu crpoenus A. M.
bytnepoBa B craHoBieHuWu (pabOTHI TPEAIIECTBEHHUKOB, HAKOIUICHHE (AaKTOB, Y4acTHE B
Che37aX, PYCCKUU MEHTAIUTET), Tpeiacka3aHuu (HoBble ieMeHTHl — Ga, Se, Ge u HOBbIE
BElIeCTBa — HM30MEpPbl) U pa3BUTUU (TpU GOPMYIUPOBKH).

Lemoncmpayuu.Moaenu KpUCTAJUIMYECKUX PEIIETOK BEUIECTB C PA3JIMYHBIM THUIIOM CBS3€EH.
Mogenu MoONEKyd pa3auyHOM reoMeTpur. MoJenu KpUCTAUIMYECKHUX PEIIeTOK aliMasza Hu
rpadura. Mozenu MoJieKysl U30MEpPOB CTPYKTYPHOH U MPOCTPAHCTBEHHOH m3omepuu. Monenu
KPUCTAJUIMYECKUX PEIIETOK METAIOB. Mojaenn u3 BO3AYIIHBIX IIAPOB, OTPAKAIOIIME
IPOCTPAHCTBEHHOE pacrojiokeHne SP3 -, SP2-, SP-TUOpPUAHBIX opOUTanell B MOJIEKyJax
OpPraHMYECKUX Y HEOPTraHMYECKHUX BEIIECTB.

Ilonumepwvr opeanuyeckue u Heopzanuueckue. llonumepbl. OCHOBHBIE NOHATHS XUMHH
BBICOKOMOJIEKYJSIDHBIX ~ COECOUHEHHUI:  «MOHOMED»,  «IOJUMEP»,  «MAKPOMOJEKYJIay,
«CTPYKTYpHOE 3BEHO», «CTENEHb MOJUMEpHU3aN», «MOJeKyaspHas wMacca». CrocoObl
MOJIyYEHUs MOJIMMEPOB: pEaKLUUU MOJIMMEPU3ALNN U NOJUKOHAeHcauuu. CTpOeHHE TOJIUMEPOB:
reoMeTpHYecKas dopma MaKpOMOJIEKYI, KPUCTAININYHOCTh " aMop(HOCTB,
crepeoperyisipHocTb. [lomnmMepsr opranndeckue m Heoprannuyeckue. Kayuykwm. I[lmactmaccer.
Bonokna. buononumepsl: Oeilku M HYKIEHHOBBIE KHCIOTHl. Heopranwueckue mnoauMepsl
aTOMHOI'O CTpPOEHHMs (JIOTPOIHbIE MOAM(DHUKAIMHN YIIepoaa, KPUCTAIIMYECKUH KpeMHU,



CEJIEH M TEJUTYp LENOYEYHOI'O CTPOECHMSI, TUOKCHL KPEMHUS U Jp.) U MOJIEKYJIIPHOTO CTPOEHUS
(cepa macTuyeckas U ap.).

Hemoncmpayuu. Konnmexkuusi mimactMacc U BOJIOKOH. OOpas3ipl HEOPraHMYECKHX MOJIMMEPOB:
cepbl TacTuiecko, ¢docdopa kpacHoro, kBapma u ap. Monmenu monekyn OenxoB u JJHK.
Jucnepcnvte cucmemot. Hucmule eeujecmea u cmecu. Knaccupukanuss XUMHUECKUX BEIIECTB
no yncrore. CocraB cmeceii. PactBopsl. PactBopumocTs BeniectB. Knaccugukarus pacTBopoB B
3aBUCHUMOCTH OT COCTOSIHHSI PaCTBOPEHHOI'O BELIECTBA (MOJIEKYJISPHBIE, MOJIEKYJIIPHO-UOHHBIE,
MOHHbIE). THUIIBI pacTBOPOB IO COAEPKAHMIO PAaCTBOPEHHOro BemiecTBa. KoHLeHTpauus
pactBopoB. Ilonatue «uucnepcHast cuctemay». Kiaccupukanusi ITUCIEPCHBIX CHCTEM B
3aBHCUMOCTH OT arperaTHoro COCTOSIHUS TUCIEPCHOHHON CpEebl U AUCHEPCHON (ha3bl, a TaKKe
o pasmepy 4dactull. [’ pybonucrepcHble CUCTEMbI: SMYJIbCUU U CYCIIEH3UH. TOHKOAMCIIEPCHBIE
KOJUTOMJIHbIE CUCTEeMBI: 30H U renu. Dddekt Tungang. Koarynsuus B KOJUIOMAHBIX pacTBOpPaXx.
Cunepesuc B remsx. Pacuernbie 3amaun. Pacuersl mo xummueckuM Qopmynam. Pacuetsi,
CBSA3aHHBIE C TOHATUSAMHU «MaccoBasl JOJS» U «0ObEeMHas J0Js» KOMIIOHEHTOB CMECH.
Boruncnenne MOJIspHON KOHIEHTPALMU pacTBOPOB.

Hemoncmpayuu. OO0pasubl pa3nuyHbIX cucTeM ¢ kujakou cpemoil. Koarymsmus. Cunepeswuc.
Oddext Tunnpans.

Jlabopamopnvie onvimel. 3HAKOMCTBO C KOJUIGKIUSIMU  IUIIEBBIX, MEAMLIMHCKUX H
Ouonornueckux renei u 3oieid. IlonmyueHue koutoMaHOTO pactBopa xiopuma xenesa (I11).
Ipaxmuy. Paboma Ne 1. Ilony4yeHue ra3oB U U3y4€HUE X CBOMCTB.

Tema 3. XuMHYecKHe peakiuu.

Knaccugukanus XuMHUYecKUX peakluil B OpraHn4eckoil 1 Heopranuyeckoi xumuu. ITonsarue o
XUMHYECKON peaklUy, OTIIMYUE €€ OT SACpHOM peakuuu. Pacmiemuienue snep, TepMOSACpPHBIN
CHUHTE3, sJCpHBIA OOMEH. AJUIOTPOIIHBIE U TOJMMOP(HBIE TPEBPAIICHUS BEIICCTB.
Knaccudukanus peakuuii B HEOPraHMYECKOM XHMMHUU IO YHUCIY M COCTaBy pearupyrolimx
BEUIECTB (pasjoKEHUs, COEIMHEHUus, 3aMelleHus, obOmeHa). Kiaccubukanusa XuMUYECKHX
peakuuii B OpraHu4ecKord XUMHUH (IIPUCOEIUHEHUS, 3aMEILIEHUs], OTLICTUICHUS, U30MEPHU3aLUN).
Knaccudukanust peaknuit mo teroBoMmy 3¢@dexTy, mo ¢a3oBOMy COCTaBy, MO YYacTHIO
karanu3atopa. OOpaTumble U HeoOpaTHMble peakuu. THIBI pPEeareHTOB U TMOHSATHE O
MeXaHHU3Max XUMHYECKHUX peakuuit (MOHHOM u CBOOOHOPAIUKAIBHOM).
OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIMM M PEAKIUH, HAyllne O0e3 H3MEHEHHUs CTeleHen
OKHUCJICHHUS D3JEMEHTOB. MEXMOJIEKYIsIpHblE U  BHYTPUMOJIEKYJISPHbIE  OKHCIUTENIbHO-
BOCCTAHOBUTENIbHBIE pEaKIUU. Peakuuu AUCIpONOpLUUOHUPOBAaHUS. MeTOolbl COCTaBIIEHUS
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX ~ pEAKLIMH: METOJl JJIEKTPOHHOIO OajlaHca U METOJ
noJiypeakuui (MeTo ] 3JeKTPOHHO-MOHHOTr0 OanaHca).

OcHo6éHble NOHAMUA XUMUUECKOU MEPMOOUHAMUKU U XUMUYECKOW KuHemuku.. IlepBoe
Hayajo TepMoauHamMuKu. TernoBoi s ekt xumuueckoit peakuuu. 3akoH ['ecca u cneacTsus u3
Hero. Temora (sHTanbnus) oOpa3oBaHUs BellecTBa. TepMoxumuyeckue pacueTsl. [loHsTue
sHTporuu. Brtopoe Hawamo TtepmoamHamuku. CBoOomHasi dHeprusi [ub6ca. Pacuers
CaMONIPOM3BOJIBHOTO IPOTEKaHUs XWMHYECKOW peakuuu. [IpeaMer XMMHUYECKOW KHHETHKH.
[TonsiTe CKOpPOCTH XUMHYECKOW peakuuu. KuHeTnueckoe ypaBHEHHE peaklMh M KOHCTaHTa
CKOPOCTH XMMHYECKON peakuuu. DakTopbl, BIUSAIOMIHAE HAa CKOPOCTh XUMHUYECKON pEaKIHNH
(mpupoja  pearupymooIIMX  BEIIECTB,  KOHIEHTpalus,  TeMmIepaTrypa,  IOBEpPXHOCTb
CONPUKOCHOBEHMs BewecTB). IloHsTne o karanmsaropax M Karanuse. ['OMOreHHbI u
reTeporeHHeli karanus. @epMeHTsl. PEepMEHTATUBHBIN KaTalu3 U €ro MexaHusM. IIpomoTopsl.
Kartanutnueckue syipl. UTHruO6uTOopsl. Mexanusm AeWCTBUS KaTaau3aTOPOB.



Xumuuecxkoe pasnogecue. OOpaTUMble XUMHUYECKUE pEaKIUH, W3MeHeHHe sHeprun ['nbbca B
o0paTuMoOM Iporecce. XMMHUECKOE pPaBHOBECHE M €ro JWHamMHuyeckuil xapakrep. Koncranra
xumuueckoro pasHoBecus. [lpunnun Jle Illarense. CmemieHne XUMHUYECKOIO PaBHOBECHSL.
ONEKTPOIUTHUECKAs AUCCOLMALMS. OJIEKTPOIUTBI U HEIJIEKTPOIMUTHI. DIEKTPOIUTHUYECKAs
JUCCOLMAIMs, MEXaHU3M JUCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUAAMU CBA3U. CHUIIBHBIE U
ciabpie 37eKTponuThl. CTeneHb NUCCOIMAMK M €€ 3aBUCHMOCTh OT Pa3lU4HbIX (DaKTOPOB.
Koncranra paucconmanuu. IlpomsBenenue pactBopuMocTH. MOHHOE IpoW3BEAEHHUE BOJBI.
[Tonsitue pH. Bomoponnswii mokaszarens. ['maponus. ['uaponns kak OOMEHHBINH TIpoIiecc.
OOpatuMblif 1 HEOOPAaTUMBIN TUAPOIU3 OPraHUYECKUX M HEOPraHWYEeCKHUX BemiecTB. [ mapomnus
coneil. ['mmponu3 opraHWYecKuX COCTUHEHHH KaK XMMHYECKas OCHOBA OOMEHA BEIICCTB.
I'mapom3z AT® kak OCHOBa SHEPreTHYECKOro OOMEHa B JKUBBIX OpraHu3max. | umaposnus
OpPraHUYECKUX COCJAMHEHUU B MPOMBILIUICHHOCTH (OMBUICHHE KUPOB, MOJIyY€HUE TUIPOIU3HOTO
cnupta U T. J.). YCUJIEHHE U TOJaBlIeHHE OOpaTUMOro TUApONiM3a. 3HAYEHHE TUAPOIIM3a B
IIPOMBIIIJICHHOCTH U B ObITy. PacueTHble 3amaun. PacueTsl Mo TepMOXUMUYECKUM YPAaBHEHUSIM.
Brrancnenue temnoBoro sddexra peakiuu mo TemioTe o0pa3oBaHUs pearupyroilux BEeUIecTB U
npoaykToB peakuuu. Onpenenenue pH pactBopa 3amaHHON MOJSPHOI KOHIEHTpauuu. Pacuer
CpeIHEel CKOPOCTH pEaklWu [0 KOHIEHTPALMSM pearupyroliux BellecTB. BoruucineHus c
MCIIOJIb30BAaHUEM TOHATHUS «TEMIIEPATYPHBIN KOI(PPHUIIMEHT CKOPOCTU PEAKIIHI.
Hemoncmpayuu. AnnotpornHble TmpeBpamieHus cepsl U (ocdopa. Peaknuum, wugymme c
oOpa3oBaHMeM Ta3a, ocaaka WiId BOJbl. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE pEAaKIUU B
HEOPraHMYECKON XUMUU (B3aMMOJICICTBIE LIMHKA C paCTBOPAMHU COJISTHOM KHUCIIOTHI U cylb(dara
meau (I1)). OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIMU B OPraHUYECKOM XUMUH (OKUCICHUE
anpaeruia B KapOOHOBYIO KHCIIOTY — peaklHsl «CepeOpsHOro 3epkaja» WIM peakuus c
ruapokcunom wmenu  (I), okucrnenue osTaHona Ha MEAHOM KaTanuzatope). V3yueHue
3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW pEeakUUu OT KOHLEHTPAlMU BEIIECTB, TEMIIEPaTyphl
(B3aumojielicTBUE THOCYJb(aTa HATPUSI C CEPHON KUCIOTOM), MOBEPXHOCTH COMPUKOCHOBEHUS
BEIECTB (B3aUMOJIEHCTBUE COJITHOM KHUCIOTHI C TpaHyJaMH U MOPOIIKaMHM aJIOMMHMS WU
nuHka). [IpoBeneHne KaTalUTUYECKUX pEaKUUi pas3lIokKEeHHs! MEepPOKCHIa BOJOPOAA, TOPEHHS
caxapa, B3anMOJEHCTBUA Mo1a U amoMunus. Kopposus kene3a B BOAHOU cpefie ¢ ypOTPOIIMHOM
u 6e3 Hero. CpaBHEHHUE JIEKTPOTPOBOJHOCTH PACTBOPOB IEKTPOIUTOB. CMeleHne paBHOBECUS
JUccolranuu cnadbix KuUciaoT. MHIuMKaTopbl M M3MEHEHHE UX OKpPackd B Pa3sHBIX Cpeiax.
HonHble peakK U YCIOBUS WX HpoTeKaHus. ['maponus kapOoHATOB, Cylb(})aToB U CHIMKATOB
IIEJIOYHBIX MeTaylIoB, HUTpata cBuHNA (ll) wnm muuka, xmopuna ammonusi. CEpHOKUCTBIN U
(epMEeHTaTUBHBIN TUAPOIN3 YIIEBOIOB.

Jlabopamopuvie onvimwi. Paznoxenue nepokcuaa Boaopoja ¢ nomombio okcuaa meau (I) u
Karanaspl. 3HakoMcTBO ¢ koyekuuedn CMC, copepxamux 5H3uMBL. Peaknum, uaymue c
o0pa3oBaHMEM OCaJiKa, ra3a WM BOJbI JUISl OPraHUYECKUX U HEOPTaHHMUYECKHUX 3JIEKTPOJIUTOB.
Pasnuunble cnywanm ruaponmsa coseld. MccinenoBaHue cpenbl  pacTBOPOB € IIOMOIIBEO
uHaukatopHoi Oymaru. Ilpaktuueckas pabGora Ne 2. CKOpOCTh XMMHYECKHX pEaKLUil.
Xumnueckoe paBHoBecue. [Ipaktuueckas padora Ne 3. PemieHune sKCriepuMEHTAIBHBIX 33/1a4 110
teme «[ ' uaponus».

Tema 4. BeniecrBa U UX CBOMCTBA.
Knaccudukanus HeopraHmdeckux BemiecTB. [IpocTble U CIOXKHBIE BEIIECTBA.
brnaropogusie razel. Okcupl, UX KIaccupUKaLUs, Ipyrue OMHapHbIE COSTUHEHUs (TallOTeHUIBI,



cynbduasl, kKapouzsl). ['uapokcuasl (OCHOBaHUS, KUCIOPOACOAEPIKAIIME KUCIOTHI, aM(oTepHbIe
ruapokcuabl). Kucnotel, ux knaccudukanus. OcHoBaHus, ux kinaccudukanus. Conu cpeanue,
KHCJIbl€, OCHOBHBIE, IBOMHBIE, CMEIIAHHBIE.

[lonatne 0 KOMIUIEKCHBIX coeAuHeHusX. KomiuiekcooOpazoBaTenb, JIMTaH[BI,
BHYTpPEHHsI1 W BHemHss cdepa. KoopamHAIMOHHOE YHCIO KOMILIEKCOOOpa30BaTels.
Jucconmanus KOMIUIEKCHBIX coelMHEeHM. [[puMeHnenue, poiib B mpupoie.

Knaccuukanuss opraHn4eckux BeEUIECTB. YTJIEBOJOPOIAbl M KIACCU(PHUKAIMS BEIIECTB B
3aBHCUMOCTH OT CTPOEHHS yIIIEpOAHOH 1enu (anudaTrndyeckue U NUKINYECKUE) U OT KPaTHOCTH
CBsA3€H (IpenenbHbIe U HelpenenabHble). ['omonorndeckuil psa. IIponsBoaHbIe yIriieBOIOPOIOB:
raJloTeHaJIKaHbl, CIHUPTHI, (EHONIBI, albACTHABI U KETOHBI, KapOOHOBBIE KHCIOTHI, MPOCTHIE H
CJIO’KHBIE A(HUPBI, HITPOCOCTUHEHNUS, aMUHBI, aMUHOKHUCIIOTHI.

Meramnsl. [lonoxxenne MeramioB B nepuogudeckonl cucreme .M. MenneneeBa u
CTpoeHHE UX aToMoB. IIpocThie BelecTBa — MeTa/lIbl: CTPOEHUE KPUCTAIIIOB U METaJlJIn4YecKas
XUMHUYEcKasi CBsA3b. AsuioTponus. O0mue (u3nyuecKkue CBOWCTBAa METAJUIOB. Psj cTaHAapTHBIX
ANEKTPOAHBIX MOTEeHUUanoB. OOIMe XUMUYECKHE CBOICTBA METAIOB (BOCCTAaHOBUTEIbHBIC
CBOICTBa): B3aUMOJCHCTBHE C HeMeTallaMu (KHUCIOpPOJIOM, TalloTeHaMH, CEpOH, a30TOM,
BOJIOPOJIOM), C BOJOH, KHUCIOTaMH U COJIIMH B PacTBOpPax, OPTraHUYECKUMHU COEIMHEHUSIMU
(cupTamu, rajoreHalkaHamH, (EHOJIOM, KUCIOTaMH), CO IIeloYamMH. 3Hau€HUE METAJIOB B
MPUPOJE U B )KU3HU OPTraHU3MOB.

Koppo3uss MeramnoB. IloHsTHe «KOppo3uss METaUIOBY». XHMHUYECKas KOpPPO3Us.
DnekTpoxummuueckas Kopposus. CrocoOsl 3alIUThl METAIIJIOB OT KOPPO3HH.

OO61ue cnocoObl MoMy4YeHHsl MeTauIoB. MeTtasuibl B mpupoje. MeTamyprus U ee BUAbL:
MUPO-, TUAPO- U BJIEKTPOMETALIYPrusi. DJNEKTPOJIU3 PaCILUIaBOB U PACTBOPOB COEIUHEHUMN
METAJUIOB U €ro MPaKTHYECKOE 3HAUCHUE.

Ilepexonubie Metamnsl. JKemezo. Meab, cepeOpo; MHHK, PTYTh; XpOM, MapraHell
(HaxOoXJleHHe B TNPHUPOJIE; MOJYyYEeHHE M MPUMEHEHHE IMPOCTHIX BEILECTB; CBOMCTBA MPOCTHIX
BEIIIECTB; Ba)KHEHIIINE COETUHEHUS).

Hemeramnbl. [lonmoxenne HemeramnoB B mnepuoaudeckoi cucreme .M. Menneneena,
CTPOEHHE HX aTOMOB. DJIEKTPOOTpPULATENbHOCTh. MHEpTHBIE Ta3bl. /J[BONCTBEHHOE MOJIOKEHUE
BOZOpPOJAa B TNEpUOAMYECKOM cucteme. Hemeramnsl — mpocTele BemecTtBa. X aromHoe u
MOJIEKYJISIDHOE CTpPOEHHE. AJUIOTPONUS M €€ NPUYMHBL. XHUMUYECKHUE CBONCTBA HEMETAJUIOB.
OxkucnuTeNbHBIE  CBOMCTBA:  B3aMMOJEHCTBHE €  METaUlaMH,  BOJOpPOJOM,  MEHeEe
IIEKTPOOTPHULIATEIbHBIMU HeMeTallJIaMH, HEKOTOPBIMH CJIOKHBIMU BELIECTBAMM.
BoccranoBuTenbHBIE CBOWCTBA HEMETAIOB B PEAKLUAX CO (PTOPOM, KUCIOPOJIOM, CIOKHBIMU
BEIIIECTBAMHM-OKUCIUTENAMHU (a30THOM M CepHOM KucioTamu M Ap.). Bogopoansie coequHeHus
HemeTa/uioB. [lonydeHne uX CHHTE30M UM KOCBEHHO. CTpOeHHE MOJIEKY] M KPUCTAJIIOB 3THUX
coenquHeHnil. Pusndeckue cpoiicTBa. OTHomIEHHME K BoJe. l3MeHeHue KHCIOTHO-OCHOBHBIX
CBOICTB B N€pHOJIaX U IPyIIax.

Heconeobpasyromue 1 coiaeodpa3yromue OKCUIbl.

KucnoponHbie KUCIOTHI. MI3MEHEHNE KUCIIOTHBIX CBOMCTB BBICIIUX OKCHUJOB U T'MIPOKCHIOB
HEMETAJIJIOB B [IEPHOJAaX U IPyMNIax. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTENEHH OKHUCIICHUS
HeMeTasa.

Kucnorel opranudeckne u Heopranmyeckue. KuCIOTBI B CBETE€ MNPOTOIUTUYECKOMN
teopun. ConpspKeHHbIE KUCIOTHO-OCHOBHbIE mapbl. Kiaccudukamuss opraHMYecKux U
HEOpraHM4Yeckux KucioT. OOmme CcBONWCTBAa KHUCIOT: B3aWMOJAEWCTBHE OPTraHUYECKUX U
HEOPraHMYECKUX KHUCJIOT C METalJlaMH, C OCHOBHBIMU OKCHJIaMH, C aM(pOTEPHbIMU OKCUAAMU U
THJIPOKCUIAMU, C COJIIMH, OOpa3oBaHME CIOXHBIX 3(QupoB. (OCOOEHHOCTH CBOWCTB



KOHIIEHTPUPOBAHHOW CEpHOH U a30THOW KuciaoT. (OCOOEHHOCTH CBOMCTB YKCYCHOH U
MYpPaBbUHOM KUCJIIOT.

OcHoBaHMsI OpraHMyecKue U HeopraHmdeckue. OCHOBAHMS B CBETE MPOTOIUTHYECKON
teopuu. Kitaccupukanus opraHMuecKux U HEOPTaHWYECKUX OCHOBAaHWH. XMMUYECKUE CBOMCTBA
niesioueil ¥ HepacTBOPUMBIX OCHOBaHWU. CBOMCTBa OECKHCIOPOJHBIX OCHOBAaHWM: aMMHUaKa U
aMUHOB. B3auMHO€ BIMsSHUE aTOMOB B MOJIEKYJIE aHWJIMHA.

AMpoTepHbIe OpraHu4ecKue U HeOpraHudeckue coeAnHeHus. AMQOTepHbIe COCTUHEHHUS
B CBETE MPOTOJMTUYECKON Teopuu. AMQPOTEPHOCTh OKCHIIOB M THAPOKCHIOB HEKOTOPHIX
METaJUIOB: B3aWMOJICHCTBHE C KHCIOTaMH M IIelo4aMd. AMQOTEpPHOCTh aMHUHOKHCIOT:
B3aMMOJICMCTBHE aMHHOKHMCIOT CO MIeJ0YaMM, KHUCJIOTaMH, CHOUpPTaMH, APYr C JAPyrom
(oOGpa3oBaHue MONMKUIENTHIOB), 00pa30BaHKE BHYTPEHHEH COM (OUITOJISIPHOTO HOHA).

I'enernueckas CBSI3b MEXAY KJIacCaMU OPraHMYECKUX M HEOPraHUYECKHUX COCIUHEHMM.
[ToHATHE O NEHETHMYECKOM CBSA3M U T'E€HETUYECKUX PAJAX B HEOPTAaHUYECKOW M OPraHUYECKOU
xuMuH. ['eHeTnueckue psaaspl MeTaia (Ha mpuMepe Kaiablus U jKele3a), HeMeTauia (Ha pumepe
ceppl M KPEMHHMs), TEPEXOAHOr0 HJeMeHTa (Ha mMpuMepe LMHKA). ['eHeTHdeckue psaasl U
FEHETUYEeCKasl CBSI3b B OPraHUMYECKOM XUMHUHM (I COEIMHEHUM, COJEepKalluX JBa aroMma
yriaepoja B MoJiekyJse). EnMHcTBO Mupa BeliecTs.

Pacyernble 3amaum. 1. Brlumcienue maccel Wi oObeMa NPOAYKTOB pPEAKLUHU IO
M3BECTHON Macce WM 00beMYy MCXOJHOIO BEILIECTBA, COJEPIKalIero mpumecu. 2. Boruncinenue
Macchl MCXOJIHOTO BEIECTBA, €CJIM U3BECTEH MPAKTUYECKUN BBIXOJ M MaccoBas JOJs €ro OT
TEOPETUYECKH BO3MOXKHOIO. 3. BhlunclieHns: IO XUMUYECKUM YPaBHEHUSIM pEaKLUi, €CIu OJHO
U3 pearupymiommux BemiecTB JaaHo B m30biTke. 4. OmnpeneneHue MOJEKYISIPHOW (HOPMYITBI
BElIeCTBA I10 MAaCCOBBIM JOJSIM 3JeMeHTOB. 5. OmnpeneneHue MOJEKYIIpHOH (HOpMyIibl
ra3o00pa3HOro BEIIECTBA IO W3BECTHOW OTHOCUTENBHOW IUIOTHOCTH M MAaCCOBBIM JIOJISIM
aJIeMeHTOB. 6. HaxoxkieHne MoJIeKy sipHO# (hOpMyITBI BelecTBa 1Mo Macce (00bemMy) MPOITYKTOB
cropanus. 7. KoMOuHMpOBaHHbBIE 3a]a4H.

Hemouncrpanun. Komnekmnus «Knaccudukaiims HEOPraHUYECKUX BEIIECTB» U 00pa3Ilbl
npencraButenei knaccoB. Kommekmus «Knaccudukanus opraHU4ecKHX BEHIECTB» U 00pa3iibl
MpeACTaBUTENEH KiIaccoB. MoJIean KpUCTaNIMUECKUX pelIeToK MeTamuioB. Komiekuus MmetaninoB
C pa3HbIMU (PU3NYECKUMU CBOICTBamMH. B3auMopeiicTBue: a) TUTHS, HATPUS, MarHUS U Kele3a C
KHCTIOPOJIOM; 0) IIETOYHBIX METAJIOB C BOAOW, CIUPTaMu, (PEHOIOM; B) IIMHKA C pacTBOpaMHU
COJISTHOM U CEpHOM KHCIIOT; T') HATPHsI C CEpOif; 1) aJIOMUHUS C HOJOM; €) XKelle3a C pacCTBOPOM
MEIHOTO KYyIOopoca; ) allOMUHHUS C pacTBOPOM enkoro HaTpa. OKCHUIBI U THIPOKCHIBI XpoMa,
uxX monyueHue u cpoicta. [lepexon xpomara B Guxpomar u obpatHo. Kopposus meranios B
3aBUCHUMOCTH OT YCIIOBHH. 3alllUTa METaUIOB OT KOPPO3HH: 00pa3ilbl «HEPIKABEEK», 3alIUTHBIX
nokpbITuil. Kosuiekmus pyn. DaeKTpoiu3 pacTBOpoB coiel. Mojienn KpuCcTalIMYeCKUX PEIeTOK
noja, anmasa, rpaduta. Aymtorponust Gocdopa, cepsl, kucaopoaa. CBOMCTBA MPOCTHIX BEIIECTB.
[Tonydyenne u CBOWMCTBa XJIOPOBOAOPOJA, COJSHOW KHUCJIOTHI M amMmuaka. CBOWCTBA COJISIHOM,
pa30aBIeHHON CEpHOM M YKCYCHOM KHCIOT. B3ammoselcTBHe KOHIEHTPHUPOBAHHBIX CEPHOM,
A30THOW KUCJIOT U pa30aBIE€HHON a30THON KUCIIOTHI ¢ Mefblo. Peakius «cepeOpsHOro 3epkaia»
JUIT MypaBBMHOW KHUCJIOTHI. B3ammoneicTBhe pacTBOpa THUIAPOKCHAA HATPHUS C KUCIOTHBIMHU
okcugmamu (okcuaoM yriepoaa (1V)), amdorepHbiMu TUApPOKCHAAMH (THIPOKCHUIOM ITWHKA).
B3aumopeiictBue aMMuaka ¢ XJOpPOBOJOPOJOM M BOJOW. AHAJIOTMYHO Ui METHJIAMHUHA.
B3anmoneiicTBe aMUHOKHUCIIOT C KUCIIOTAMHU U IIETOYaMHU.

JlabopaTopubie onbIThl. 7. O3HakomiieHHE ¢ oOpasllaMu TMpeACTaBUTENeH pa3HbBIX
KJIACCOB HEOPraHMYeCKHX BemlecTB. 8. O3HaKoMIIeHHE C OOpa3lamu MpeACTaBUTENCH pa3HBIX
KJIaCCOB OpPraHWyecKuX BemiecTB. 9. B3zaumojaeiicTBre MHOTOaTOMHBIX CIHUPTOB U TIIFOKO3BI C



¢denunroBoii  xuakocteo. 10. KauecTBeHHbIE peakuuu Ha vonsl Fe?*

u Fe®".

11.B3auMopeiicTBue METaUIOB C pacTBOpaMu KHUCIOT U cojiei. 12. O3HaKOMJIEHUE C KOJUIEKIUEH
pyn. 13. B3aumoneiicTBue aliOMUHHS C pacTBOpaMH KHUCJIOT W 1enouend. 14. Ilomydenue
THJIPOKCUA ATIOMHUHUS U U3ydeHHe ero aM(oTepHbIX cBOMCTB. 15. KayecTBeHHBIE peakiuu Ha
katuonbl meau. 16. Paznoxenue runpoxcuma menu (Il). 17. Ilonmydyenue u uccinegoBaHue
CBOMCTB THMAPOKCHJA LMHKA. 18. KauecTBeHHblE peEakIUMM Ha TaJlOreHUI-oHbl. 19.
O3HakoMJIEHHE € KOJUIEKIIMEW IpUpOJHBIX coeanHeHui cephl. 20. KauecTBeHHblE peakluy Ha
cynbhun-, cynbPur- u cyiabdar-oHbl. 21. KadecTBeHHas peakuus Ha HOH aMMOHHS. 22.
Pacno3naBanue nutpartoB. 23. KauectBenHas peakuus Ha ¢(ocdar-uon. 24. Ilomydenue
YIJIEKUCIIOro ra3a U UCCieloBaHue ero cBOMCTB. 25. KauecTBeHHas peakuust Ha KapOOHAT-HOH.
26. IlomyueHnne KpeMHHEBOM KHUCIOThI B3aUMOJICHCTBUEM PAacTBOpPA CUIIMKATAa HATPUsI C CUJIbHOMU
KHUCI0TOH. 27. PacTBOpeHnEe KpEMHUEBOW KUCIIOTHI B LLEIOYH.

IIpaktnyeckue pabotel Ne 4 PemieHue sKCIepUMEHTAIBHBIX 3a/ad MO OPraHUYECKOM
xumuu, Ne 5 Pemrenue sKCriepuMeHTaNIbHBIX 3a/1a4 110 Heoprauudeckoi xumuu, Ne 6 CpaBHeHue
CBOIWCTB HEOPraHMYECKUX M OpraHWYeCKuX coenuHeHur, Ne 7 ['eHeTHUecKas CBS3b MEXIY
KJIacCaMM HEOPraHMYECKUX U OPraHUYECKUX COEAMHEHUN

Tema 5. Xumus B :ku3Hu o01mecTBa (14 yacon)

XuMHuUuecKasi MPOMBIIUICHHOCTh. XUMHUUYecKass TeXHOnorusi. ChIpbe sl XUMHYECKOM
MPOMBIIUICHHOCTU. Boja B XUMHUYECKON MNPOMBINIICHHOCTH. JHEPrusi s XHUMHYECKOTO
npou3BoJcTBa. HayuHble NpUHIMIIBI XUMUYECKOTO MPOU3BOCTBA. 3alIUTa OKPYKAIOILEH CpeIbl
U OXpaHa TpyJa IIPU XHMHYECKOM IpOM3BOACTBE. lIpoM3BOACTBO aMMMaka M METAaHOJA B
cpaBHeHUU. buorexHonorus. Hanorexnonorus. OCHOBHbIE HAalPaBJIEHUS XUMHU3ALUU CEITLCKOTO
X03sUCcTBa. Y TOOpEHUS M MX KIacCH(pUKaIMs. XUMUYecKass MeTuopanus mo4s. [lecturuasl u ux
kiaccuukanus. XUMH3aUs KUBOTHOBOJACTBA. XHUMHS M TMPOOJIEMBI OKPYXAIOMIEH CpeJbl.
OcHoBHbIE (DaKTOpPBl XUMHHYECKOI'O 3arpsi3HEHUs OKpyKaroueil cpenpl. OxpaHa armocdepsl,
BOJIHBIX PECYPCOB, 3€MEJIbHBIX PECYPCOB OT XUMHUUYECKOTO 3arpsi3HEHUsA. XUMUs B IIOBCETHEBHOMN
*ku3HU. JlekapcTBa. Mormye M UYUCTAIIME CPEeAcTBAa. XHWMHUYECKHE CpPEACTBA TUTUEHBl U
KOCMETUKHU. MeXayHapoIHasi CAMBOJIMKA 110 YXOy 32 TEKCTUIbHBIMH U3JI€TUsIMUA. MapKupoBKa
HAa VYIMAaKOBKaX WHUIIEBBIX NPOAYKTOB U HHPOpMAIMA, KOTOPYHO OHAa CHMBOJU3UPYET.
Jlaboparopubie ombIThl. O3HaKOMJIEHHE C oOOpa3lamMH CpeACTB OBITOBOM XMMHHU U
JICKapPCTBEHHBIX IPEMapaToB, W3YYEHHE WHCTPYKUUNA K HUM MO MPaBUIBHOMY M 0€30MacHOMY
MIPUMEHEHNIO. M3yueHne MexayHapOJIHOW CUMBOJIMKM IO YXOAYy 33 TEKCTWJIBHBIMU U3ACIUSAMU
M MapKHpOBKM Ha YMaKOBKax MHUIIEBBIX MPOAYKTOB. JlemoHcTpanuu. Bumeodparments mo
MPOU3BOJCTBY aMMHaka M MeTaHojia. buo- m HaHoTexHonoruu. Kosneknus «MwuHepajibHbIe
ynoopenusi». Komnekuus nectuiiuaos. BugeopparMeHTh 0 XUMHYECKOH MeNUOpaluy MoYB U
XUMH3aIUU  SKUBOTHOBOJACTBA. BuaeodparMeHTBl ©  CHAlIbl JKOJOTMYECKON TEMAaTHKH.
Jomarnrasisi, aBTOMOOUIIEHAS allTEUKH U allTe€YKa XUMUYECKOT0 KaOMHeTa.

Jemoncmpayuu. BuneodparMeHThl MO MPOU3BOJICTBY aMMuaka U MetaHona. Ciaiasl U
Ipyrue BHJIeOMAaTepHalbl, WUIIOCTpUpyIolMe Ouo- u  HaHoTexHosoruu. Komnmekuus
«Munepanbnbie  ynoOpenus». Kommekmus mecturnumoB. BumeodparmMeHTh MO0 XUMHUYECKOU
MEJIHOpAlMKA TOYB U XHMH3AIUU >KHBOTHOBOJICTBA. JlOMalIHss, aBTOMOOMIIbHAS anTeYKd U
anTeyka XuMu4eckoro kabuHera. Kosuiekuusi MOIOIIMX U YUCTALINX CPEJCTB.

JlabopaTopuble onbIThbl. O3HakoMiieHHE ¢ oOpa3laMu CpeACTB OBITOBOM XUMHUU H
JICKAPCTBCHHEBIX IIPEIapaToB, M3YYCHUC MHCTPYKIUNW K HUM IIO IMPaBHUIIBHOMY H 6630HaCHOMy



IIPUMEHEHUIO. M3ydyeHne MeXIyHapOAHOW CHUMBOJIMKHU IIO YXOIy 3a TEKCTHJIBHBIMU U3ACIIASIMU
Y MapKMPOBKH Ha YIAKOBKAaX MUILEBBIX POTYKTOB.
TEMATHYECKOE INTAHUPOBAHHUE

10 kaacc
Ne Tema KonnuecTtBo B Tom uucine
n/n 4acoB KontpoibHbie [IpakTuueckue
paboThI paboThl

1. IToBTOpEHNE OCHOBHBIX 5

BOIIPOCOB Kypca XUMHUU 9

KJlacca

BBenenue 8
2.

CtpoeHue u Ki1accupuKarus 10 1 1
3. OpPraHUYECKUX COCAMHECHUU.

XUMUYECKHE peakliuy B

OpPraHUYECKON XUMUU

YrieBoaopoibl 24 1 2
4.

[IpupoaHble HCTOUHUKU 8 1
5. YIJIEBOAOPOJOB

Kucnoponconepxkariue 23 1 2
6. COETUHEHUS.

VYrneBobl 7 1
7.

A3oTcoaep:karime 11 1 1
8. COCTUHEHUSI
9. buonornuecku akTuBHBIE 6

COEJIMHEHUS

UTOTO 102 5 7
11 kaacce

‘ Ne ‘ Tema KonnuectBo B toMm gucne




n/n 4acoB Kontponbubie [IpaxTrueckue
paboThI paboThI
Crtpoenue aToma 12 1
1.
Crtpoenue BemiecTsa. 21 1 1
2. JlucniepcHble CUCTEMBI U
PacTBOPHI
3. XHUMHYECKUE PEAKITUU 25 1 2
4. BemecTBa 1 ux cBoiicTBa 34 1 4
5. XuMHs B )KA3HU 00IIeCTBA 10
UTOIo 102 4 7

OcHOBHbIE BH/bBI JeATEeJILHOCTH

[Ipy u3yyeHUM XUMHUH, IJI€ BEAYLIYIO pOJIb WUIPaeT IO3HaBaTeNbHas JAEATEIbHOCTb,
OCHOBHBIE BHUJbl JEATEIBHOCTH OOYYAIOIIMXCS HAa YPOBHE YYEOHBIX JAEHCTBUH BKIHOYAIOT
YMEHUSl XapaKTepU30BaTh, OOBSICHATH, KIACCH(HIMPOBATH, OBJIAJEBATH METOAAMU HAyYHOTO
MIO3HAHMS, MOJHO M TOYHO BBIPAXXATh CBOM MBICIHM, apryMEHTHPOBATh CBOIO TOUKY 3pEHMUS,
paboTaTh B TpyIle, MPEACTaBIsATh M COOOIaTh XMMHUYECKYI0 HH(OpMallMi0 B YCTHOM U
nucbMeHHoW ¢opMe. B wu3yueHum Kypca 3HAuMTEIbHAs pOJIb OTBOAMTCS XUMHYECKOMY
HKCHEPUMEHTY:  IPOBEJICHHIO TMPAKTHYECKUX M  JAOOpaTOpHBIX  paboT,  HECIOXKHBIX
HKCIEPUMEHTOB M OMNHMCAHUIO MX PE3YNIbTAaTOB; COOIIOJEHUI0 HOPM M NpPaBUJI TOBEAECHUS B
XUMHUYECKHX Ja0opaTopHsX, a Takke 0€30MacCHOMY HCIIOJIb30BaHUIO BEIIECTB U MaTepUAJIOB B
OBITY, CETHCKOM XO3HCTBE U Ha IPOU3BOJICTBE.

(I)OpMI)I KOHTPOJIA

I[J'IH TCKYHICTO KOHTPOJISI YPOBHA YCBOCHUA yqeGHoro npeaMeTa UCIOJIb3YHOTCA IMPOBEPOUHBIC,
KOHTPOJIBHBIC U TIPAKTUYCCKUC pa6OTH, TEMATHUYCCKUC TCCTHI, YCTHBIﬁ OIIpocC.

Y4yeOHO-MeToANYeCKOe U MaTePHAIbHO TEXHHYECKoe o0ecneveHne

1. TIlyzakos C.A. 10 Kjacc: yue0. s oOuieobpa3osar. OpraHM3alM:
yTITyOII.
yposenb/C. A ITy3akoB, H.B.Mamnuuna, B.A.ITonkos. 2-e u3n.-M.:IIpocBemenne,2020.-320
C.
2. IlyzakoB C.A. 11 Kjacc: yue0. Uit oOuieobpa3oBar. OpraHM3alMi:
yTITyOII.

yposenb/C.A Ily3akoB, H.B.Mamnuna, B.A.ITonkos. 2-e u3a.-M.:IIpocsemienne,2020.-320
C.



3. Mapmanosa ['.JI., COopuuk 3amau mo opranudeckoi xumum 10-11 xmacc. —M.:
«M3maTmkoma2000», - 80 c.

Xomuenko W.I'. COopHUK 3a7a4 U yIpaskHEHUH 110 XMMHUU.

5. Acanosa JI.M. Xumus. Ilonnelii kypc noarotoBku k EI'D+MynbTuMenuitHblii peneTurop
SAnnexc/ JL.LU.Acanosa, O.H.BepexnukoBa — MockBa:ACT, 304c.

6. Jwmaktuyeckwit wmarepuan mno xumuum guia 10 — 11 kjmaccoB: mocobue s
yuurensi/A.M.Pagenkuii, B.ILI opmkosa, JI.H.Kpyrmukosa.-M.: [Ipocsemenue, 1996. — 79
C.

7.YuebHoe OJICKTPOHHOC U3AaHUC ((OpFaHI/I‘{eCKaH XUMMUA»

8. Buptyanpnas mkona Kupumma u Medonus. Ypoku xumuu. 10-11 kmaccel. — M.: OO0
«Kupwut u Medoauitn, 2004



