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1. MosicHuTENLHAA 3aNMUCKA

Pabouas nporpamma ydeOHOro mpeamera XUMHUsL COCTaBlIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU
®enepanbHOro0 rocyapcTBEHHOr0 00pa3oBaTEIbHOIO CTaHJApTa CPeAHEro oOuiero odpa3oBaHUs K
pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOILEro 00pa3oBaHHs U
ABJISICTCA CTPYKTYPHBIM 3JIEMEHTOM COJEp)KaTebHOro pasznena OCHOBHOM oOpa3oBaTesNbHOM Ipo-
rpammbl cpeanero oduiero oopazoBanus 'bOY mkonsr Ne 443 dpynzenckoro paitona Cankr - Ile-
TepOypra.

Pabouas mporpamma opuentupoBaHa Ha ywammxcs 10-11 kimaccoB m HampaBieHa Ha peaju3a-
U0 00pa30BaTENbHBIX CTAHAAPTOB TPETEH CTYIEHU O0YyUCHHUS.

Pabouas nporpamma y4eOHOM JUCIUIUIMHBI XUMHSI COCTABJICHA HA OCHOBE:

1) ®enepanshoro 3akona «O6 obpaszoBanmu B Poccuiickoit denepanun» (B penakiun Deje-
pasibHOTO 3aK0Ha OT 29 nekabps 2012 roma Ne 273-D3);

2) ®enepanibHOrO roCyJAapCTBEHHOrO 00pa30BaTEILHOIO CTaHAapTa CPEAHEro oo0mero oopaso-
BaHUs, YTBEPXKJIEHHOr0 npuka3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot
17.05.2012 Ne 413;

3) Ilpukaza «O BHeCeHUM W3MCHEHWI B (elepalibHbIil TOCYAapCTBEHHBIH 00pa30BaTEeIbHbIH

CTaHJIapPT CPeJHEro o0Iero oopazoBaHus», yrBepkAEHHbIN mpukazom MunOOp PD ot 31.12.15 Ne
1578;
Jlannasi pabouast mporpamMMa 1o XMMHHU CO3/1aHa HAa OCHOBE (eepaIbHOr0 KOMIIOHEHTa ToCy-

JTApPCTBEHHOTO CTaHJapTa CpeaHero (IOJHOro) oOmiero oOpa3oBaHHs W HA OCHOBE aBTOPCKOM MpPO-
rpammbl O.C.I'abpuensHa s 10-11 kimaccoB 00meoOpa3oBaTebHBIX YUpeKIeHUH (0a30BBIH ypo-
BeHb)/ O.C. I'abpuensan — 4-e uza., crepeotun. — M.: [Ipoda, 2007 — 78 c., u npenHa3HaueHa AJis pea-
nu3anuu B o0ieoopazoBatenbHOM yupexkaenuu B 10-11 kiaccax Ha 6a30BOM ypoBHe.

PaGouas mporpamMma y4eOHOTO MmpeaMera MOXKET ObITh MCHOJIb30BaHA APYTUMHU 0Opa3oBaTelb-
HBIMH YUPEKICHUSIMH, PEaTU3YIOMIMMH 00pa30BaTENbHYIO MPOTpaMMy CpeaHEero ooiiero oopasoBa-
HUSL.

Pabouast mporpaMMa KOHKPETHU3HPYET COACpKAHME MPUMEPHOW MPOTPaMMEI, JaeT YETKOE pac-
npesiejieHre y4eOHbIX 4acoB IO pas3zesiaM Kypca ¢ ONpPEJeICHHON IOCIIe0BaTeIbHOCThIO N3YUYEHHUS
TEM W Pa3JIeIOB ¢ YI4ETOM MEKIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JJOTUKHA YI€OHOTO TIPOIIEC-
ca, BO3pacTHBIX OcOOeHHOCTel ywamuxcs. B paboueil mporpamme omnpejieneH nepeyeHb AEMOHCTpa-
Ui, 71a00paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATHI M pacUeTHBIX 3a/a4, UX paclpeaeleHue mo pas-
nenaM. Kypc aenuTcst 4eTKo Ha JBE€ YacTH: OPTaHWYecKyro XUMUIO (68 dacoB) u o0y Xxumuio (68
gacoB). TeopeTnyeckyro OCHOBY OpraHMYECKONW XMMHH COCTABIIIET TEOPUS CTPOCHHS B €€ KJIacCuye-
CKOM TIOHUMaHUU — 3aBUCUMOCTb CBOMCTB BEUIECTB OT XUMHUYECKOTO CTPOEHUS, T.€. OT PACIONIOKEHUS
aTOMOB B MOJIEKYJIaX OPTaHWYECKHX COCIMHEHHU COTIACHO BAaJCHTHOCTH. DJIEKTPOHHOE U MPOCTpPaH-
CTBEHHOE CTPOCHHE OPTaHMYECKHUX BEIISCTB IPHU TOM KOJIWYECTBE YaCOB, KOTOPOE OTIYIICHO Ha HU3Y-
YCHHE OPraHUYeCKOW XMMHH, pacCMAaTPUBATh HE MPEJCTABISICTCS BO3MOXHBIM. B opranndeckon Xu-
MUU CJIeJIaH aKIEHT Ha MPaKTHICCKYI0 3HAYMMOCTh ydeOHOTO Marepuaia. [loaTroMy mM3ydeHHe mpej-
CTaBUTEINEH KaxX/I0To Kjacca OpraHM4YeCKUX COSTUHEHN HaYMHAETCS C IPAKTHUECKOH MOCHUTKHA — C X
MOJIy4eHHusl. XUMUYECKHE CBOMCTBA BEIIECTB PACCMATPUBAIOTCS CYT'y0O MparMaTudecku — Ha IpeaMeT
WX TPAKTHYECKOTO MPUMEHEHHs. B OCHOBY KOHCTPYHMPOBAaHUS Kypca IMOJOKEHA UAes O MPUPOTHBIX
HMCTOYHUKAX OPTraHMYEeCKHX COSAMHEHHUW M WX B3aMMOIPEBPAICHHM, T.. HJIEU T'€HETHYEeCKON CBS3U
MEXTy KJIacCaMU OPTaHWMYECKHUX COCTMHCHHM.



Teopernueckyio OCHOBY Kypca OOLIe XUMHH COCTaBIJISAIOT COBPEMEHHBIE IMPEICTABICHUS O
CTPOEHHMH BEUIECTB (IIEPUOJIUYECKOM 3aKOHE M CTPOEHUM aTOMa, TUIIaX XMMHUUYECKUX CBS3€EH, arperar-
HOM COCTOSIHMM BEILECTBA, NOJUMEPAX U JUCHEPCHBIX CHCTEMAaX, KAUECTBEHHOM M KOJIMYECTBEHHOM
COCTaBE BEIIECTBA) U XMMHUYECKOM Ipolecce (KIacCupUKAM XUMUYECKUX PEaKIHid, XUMUYECKOM
KMHETUKE M XMMHYECKOM PaBHOBECHUHU, OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX Ipolieccax), aganTHPO-
BAaHHBIC IOJ KypC, PaCCUMTAHHBIM Ha 2 yaca B Heaeno. DakTUYECKyl0 OCHOBY Kypca COCTABIISIFOT
00001IEHHbIE MPEACTABICHUS O KJacCaX OPraHMYeCKHX M HEOPraHWYEeCKUX COCAMHEHHMM M MX CBOM-
ctBax. Takoe moctpoeHue Kypca o01ell XMMUU MO3BOJISET MOABECTH yUYAIIUXCsl K MOHUMAHUIO MaTe-
PHAIBHOCTH M NTO3HABAEMOCTH MUpPA BELIECTB, MPUYUH €r0 MHOT000pa3us, BCeoOIIel CBSI3U SBICHUM.
B cBoro ouepenp, 3TO AaeT BO3MOXKHOCTh y4YaIIUMCSI JIy4lle YCBOUTh COOCTBEHHO XMMHUYECKOE COJIEp-
’KaHHE U IOHATH POJIb U MECTO XMMHUHU B CUCTEME HayK O Ipupoje. Jloruka u cTpyKTypupoBaHHUE Kyp-
ca M03BOJISIIOT B IIOJTHOM MEpe UCIIONIb30BaTh B 00YUEHUH JIOTUYECKUE ONIEPALIMM MBIIIJIEHUS: aHATIU3 U
CHHTE3, CPAaBHCHHE U aHAIOTHIO, CHCTEMATU3aLUI0 1 00001IeHHE.

JlanHas mporpamma peanuszoBaHa B yueOHukax: ['abpuensn O.C. Xumus. 10 k1. ba3oBsrii ypo-
BeHb. — M.: JIpoda, 2010; I'abpuensn O.C. Xumus. 11 k. bazosslit ypoens. — M.: Ipoda, 2010.

Leap kypca - BOOpY>KEHHE y4aIlIUXCS OCHOBAMHU XUMUYECKUX 3HAHHM, HEOOXOTUMBIX AJISl TIO-
BCEHEBHOW >KM3HHU, MPOU3BOJCTBEHHOW [EATEIBHOCTH, MPOIODKEHUS O0pa30BaHUS, MPABUIHLHOU
OpUEHTAllMM U TNOBEJECHUU B OKPYXKAWOILEH Cpelle, BHECEHHE CYILECTBEHHOIO BKJIaJa B pPa3BUTHE
HayYHOTO MUPOIIOHUMAHUS yJaluxcsl.

B nanHoll mporpamme BbIpa)keHa 'yMaHUCTUYECKasi U XUMUKO-IKOJIOTMUYECKasl HalpaBjIeHHOCTh
Y OpUEHTAIMsI Ha pa3BUBarolee oOydeHne. B Hell oTpakeHa CUCTeMa BOKHEHIIMX XUMUYCCKUX 3HA-
HUW, PACKPBITA POJb XMMHUHU B MO3HAHUU OKPYXAIOILIET0 MUPA, B MOBBIIIEHUH YPOBHS MaTepUAbHON
KU3HU OOIIECTBA, B PA3BUTUH €T0 KYJIbTYPHI, B PELICHUH BRXKHEUIITNX POOIEM COBPEMEHHOCTH.

3amaum Kypca:

CdopmupoBaTh MpeacTaBICHHE O MECTE XUMHUU B COBPEMEHHOI HAay4yHOW KapTHHE MUPA, MOHU-
MaHHE POJIM XMUMHUHU B (POPMUPOBAHUH KPYyro3opa U (PyHKIIMOHAIEHOW TPaMOTHOCTH YeJIOBeKa JIJIs pe-
IIEHMSI TPAKTUYECKUX 3a]1a4.

OOyuuTh BJIaJIEHUIO OCHOBOIIOJIATAIOIIMMHM XUMUYECKUMU MOHATHIMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM.

OOyuuTh BJIAJEHUIO OCHOBHBIMHM METOJAMH HAyYHOT'O MO3HAHUS, MCIOJIb3YEMbIMH B XHMUHU:
HaOJI0IeHNe, ONMMCaHue, U3MEPEHUe, IKCIIEPUMEHT; yMeHHe 00pabaThiBaTh, OOBICHATH PE3yJIbTaThl
IIPOBE/IEHHBIX ONBITOB U JI€NaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTh METOJIbl TIO3HAHUS
IIPY PELICHUN IPAKTUYECKUX 3a7ad.

CdhopmupoBaTh yMEHHUs /aBaTh KOJMYECTBEHHbIE OLIEHKM U MPOBOAUTH pacueThl MO XUMHUYE-
CKUM (OpMyJIaM U ypaBHEHUSIM.

OOyuuTh BJIAJIEHUIO MPaBUIAMHU TEXHUKU 0€30MaCHOCTH IMPH MCHOIb30BAaHUM XMMHUYECKUX Be-
IIECTB.

CdopmupoBaTh COOCTBEHHBIE MO3UIIMN IO OTHOIIEHUIO K XMMHUYECKON MH(pOpMaIuy, roxydae-
MO U3 pa3HbIX HCTOUYHUKOB.

s peanuzanuu pabodeil mporpaMMbl U3ydeHHUs! y4eOHOro mnpeaMera «XUMHsD Ha dTare 1mo-
Horo (cpenHero) obmero oopazoBanus yueOHbIM miaHoM ['BOY mikona Ned443 oteneHo 136 uvacos.
B tom uncne 68 yacoB B 10 kiacce u 68 yacos B 11 kinacce, u3 pacuera — 2 yueOHBIX yaca B HEZEIIO B
10 knacce u —2 yueOHbIX yaca B Henenmo B 11 kmacce. s obecriedenust 136 - yacoBoro Kypca XUMHH
B 10 m 11 xmaccax mo aBTopckoi mporpamme O. C. I'aGpuensiHa otBeaeHbl 68 4acoB (eaepabHBIM
0a3UCHBIM y4EOHBIM TJIAaHOM M 68 4acOB HIKOJIBHBIM KOMIIOHEHTOM y4e0OHOrO IJIaHa.



ITporpamma mo xumuu 10-11 kiaccoB 0011e00pa3oBaTEIbHBIX YUPEKICHUHN SBISIETCS JOTHYe-

CKUM TPOJODKEHHEM pabodel MporpaMMBbl, COCTaBICHHONM Ha OCHOBaHWUHM aBTOpckoro kypca O. C.

I"aGpuensHna, 11t ocHOBHOU IIKOBL. [lo3ToMy OHa pa3paboTana ¢ omopoi Ha Kypc XuMuM 8-9 kiac-

COB. Pe3yﬂbTaTOM 9TOr0 ABHJIOCH TO, YTO HECKOTOPHBIC, IPCUMYIIICCTBCHHO TCOPCTUUCCKHUEC TCMbI KypCa

XMMHH OCHOBHOM HIKOJIBI PacCMaTpUBAIOTCSI CHOBA, HO YK€ Ha 0ojiee BBICOKOM, PACHIMPEHHOM M
yriyOjieHHOM ypoBHe. Jlenaercss 3TO OCO3HAHHO C LEb0 (POPMUPOBAHMS LIEIOCTHOM XHMHUYECKOM
KapTUHBI MUpa U Ui 00ecledeHusl MPEeeMCTBEHHOCTH MEXJly OCHOBHOM M CTapllel CTyNeHsAMHU 00y-
YeHHUs B 00111e00pa30BaTENbHBIX YUPEKICHUAX

@OpMBI IEATEIBHOCTH Y4aILErocs:

e CamocTosTeNbHAS HHANBUAYAIbHAS PadoTa.

e Pabora B rpymnmne

¢ YyacTre B KOHKYPCax M OJIMMIIHAax

¢ PaboTa ¢ pa3nu4HBIMUA UCTOYHUKAMHU HH(OpMaIH

OcHOBHAas JIUTEPATYDA

10.

11.

12.

13.

14.

15.
16.

Amk6epora JLIO., Pykk H.C.. ITone3nas xumusi: 3ana4uu u ucropus. — M.: JIpoda, 2006.
babkoB A.b., IlonikoB B.A.- O6mias u Heopranndeckast xumusi: [locobue aiis crapiiekiacCHU-
KoB  abutypuentoB. M.IIpocsenienne, 2004 — 384 c.

bynkyc I1.®. Knura qyist yrenust no oprannyeckoit xumuu — M.: IIpocseenue, 1985
I'abpuensu O.C., JIvicoBa I'.I'.,BBenenckast A.I'. Hacronbnas kaura yuutens. Xumus 11 xi.: B
2 4. — M.: [Ipoda, 2003-2004.

Xumus. 11 knace. bazosiii ypoBen: meroanueckoe nocodue / O. C. 'abpuensu, U. I'. Octpo-
ymoB, C. A. Cnankos. — M. : JIpoda, 2009

[Toypounsie pa3zpaboTku mo xumuu K y4eOHbIM KomiuiekTam O. C. I'aGpuensna u np. :10
kiacc. - BAKO

lNadpuensu O.C., JIbicoBa I'.I'. Xumus. 11 ki.: Meroaudeckoe nocodue. M.: Jlpoda, 2002-
2004.

lNabpuensu O.C. Meroauueckoe nocobdue musa yuurens. Xumus. 10-11 kmace. — M.: [Ipoda,
2001.

I'abpuensn O.C., OctpoymoB N.I'. O6mas xumust B Tecrax, 3afayax, ynpaxHeHusx. 11 ki —
M.: [Ipoda, 2003.

KonTponbpHo-uzmepurensubie Matepuansl. Xumus: 10 kmace(11 kmacc)/ Cocr. H. I1. Tpoery-
6oBa. — M.: BAKO, 2011

INadpuensu O.C., OctpoymoB WN.I'. Xumust 115 MIKOJBHUKOB CTapIIMX KJIacCOB U MOCTYIAIO-
X B By3bl: Yue0. mocobue. — M.: [Ipoda, 2005.

I'abpuensu O.C. [Iporpamma kypca xumuu ais 8-11 kimaccoB 061ieoOpa3zoBaTeNbHBIX yUpe-
xnaeHuit.— M.: JIpocda, 2005.

Iabpuensu O.C. Xumus. 11 xnacc. ba3oBblil ypoBenb: yue0. ans oOuieo0pa3oBar. Yupexie-
Huit /O.C. I'abpuensH. — M.: Jlpoga, 2006. — 218, [6] c.: ni.

I'abpuensn O.C., AAmykoBa A.B. Xumus. 11 k1. ba3oBblii ypoBenb: MeTtoauueckoe nmocooue. —
M.: Ipoda, 2005.

Kupsixos B.I'. Opraanueckas xumusi. — M.: [Ipocsenienue, 1983

Jlugua P.A., SIxkumoBa E.E., BopornukoBa H.A. Xumus. Metoanueckue marepuansr 10-11
kiaccol. - M.: Ipoda, 2000



17. Xumus. 11 xin.: KontponeHsle u npoBepounbsie paboTsl k yueOHUKy O.C. I'aGpuensna, I'.I.
JIpicoBoit «Xumus. 11» /O.C. I'abpuensn, I1.H. bepe3kun, A.A Ymakosa u ap. — M.: [Ipoda,
2004.

WHTEepHET — pecypchl Ha PYCCKOM SI3bIKE:
1. http://www.alhimik.ru. TIpeacraBiens! cieayromnue pyOpUKn: COBETH aOUTYPUCHTY, YIHTE-

JII0 XUMHH, CIPABOYHUK, «Becénas xumus», HOBocTH, onumnuaabl. «KyHcTkamepa» (MHOTO
HWHTEPECHBIX UCTOPUUECKUX CBEICHHUI).
http://c-books.narod.ru. BceBo3moskHast tuTepaTypa 1o XuMuu

http://fcior.edu.ru. denepanbHblii IeHTP HHOOPMAITHOHHO-00Pa30BaTEIBHBIX PECYPCOB
http://katalog.iot.ru. DiexTpoHHBIH KaTaior 00pa3oBaTEeIbHBIX PECYPCOB

http://www.fipi.ru/ . ®enepanbHbIii HHCTUTYT MT€AArOTHYECKUX U3MEPEHUI
http://lwww.ege.spb.ru/ . PHHOKOuUT (ET'D B Cankr-IletepOypre
http://www.intellectcentre.ru Caiitr usnarenscrBa «Murtemiekr-LieHTp», T¢ MOKHO HalTH

No ook~ own

y4eOHO-TPEHUPOBOYHbBIE MaTepHajbl, AEMOHCTPAIMOHHBIE BEPCHH, OaHK TPEHHPOBOYHBIX
3aJlaHuil ¢ OTBETaMH, METOJMUECKHE PEKOMEH/IAIIMK ¥ 00pa3Iibl peIICHUI
8. ege.edu.ru. COOpHHK HOPMATUBHBIX JOKYMEHTOB
9. http://www.internet-scool.ru. Caiit UuTepHeT — 1mkoibl u3aTenbcTBa «[IpocBerneHue.
OGopynoBanue:
Kommsrorep, npoektop.

2. Ilnanupyemble pe3y/ibTaThl H3y4YeHHs Y4eOHOIr0 peamMeTa

B pe3ynbraTe n3yueHuss Xumuu Ha 6a30BOM YPOBHE YUEHHUK JIOJDKEH 3HATH / IOHUMATH.

B BROKXHEUIINE XUMHUYECKUE MOHATHUA: BEIIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OT-
HOCUTEIIbHBIE aTOMHAs M MOJIEKYJISIPHAs MAacChl, MOH, aJUIOTPOIMs, M30TONbI, XUMUYECKas CBS3b,
3JIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTh, CTENEHb OKHUCJIEHUS, MOJIb, MOJSIpPHAs Macca, MOJISIPHBIN
00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOSHUS, PACTBOPHI, JICKTPOIUT U HEDJICK-
TPOJIUT, JJIEKTPOJIUTHUECKAS] TUCCOLIMALINSL, OKUCIUTED U BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOB-
JIeHUe, TEII0BOM d(PQEeKT peakinu, CKOPOCTh XUMUYECKON PEaKIINH, KaTaan3, XUMUYECKOe PaBHOBE-
cHe, YIIepOAHbIN cKeneT, GyHKIIMOHAIbHAs TPYIa, U30MEPHs, TOMOJIOTHS;

B OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHUsI MACCHI BELIECTB, ITIOCTOSIHCTBA COCTABA, IEPUOIAYE-
CKHH 3aKOH;

B OCHOBHBIC TEOPHUH XMMHH: XUMHYECKOW CBS3H, BJEKTPOJUTHUUYECKON MCCOLMAIUU, CTPOE-
HUSI OPTAaHUYECKUX COEAUHEHUI;

B BOKHEHUIIME BENIECTBA U MaTEpPHUaJbl: OCHOBHBIE METAJUIbI M CIUIABBI; CEpHAs, COJSHAs, a30T-
Hasg U YKCYCHas KHUCJIOTHI; IIETOYM, aMMHAK, MUHEPAIbHBIC YAOOpPEHHs, METaH, dTUJICH, alleTUJICH,
OEH3011, 3TaHOJ, KHUPbI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmal, KJjeTdyaTka, OeNKH, UCKYCCTBEHHbIE U
CUHTETUYECKHE BOJIOKHA, KAYYYKH, INIACTMACCHI;

YMeETh:

B Ha3bIBATh U3YYEHHBIC BEIIECTBA 10 «TPUBHAIIBHONY» WM MEXIYHAPOIHOW HOMEHKIIATYPE;

B ONPEJENATh: BAJEHTHOCTh U CTENEHb OKUCIECHUS XUMHYECKUX AJIEMEHTOB, TUI XUMHYECKON
CBSI3U B COCIMHEHUSX, 3aps/l MOHA, XapAKTEP CPellbl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX COETUHE-
HH, OKUCIIUTEb U BOCCTAHOBUTEIIb, PUHAJICKHOCTh BEHIECTB K PA3JIMUYHBIM KJIAaCCaM OPraHUYE€CKUX
COeIMHEHNH;

B XapaKTEepU30BaATh: DJIEMEHTHI MAJIBIX IIEPUOJIOB IO UX IOJIOKEHUIO B IEPUOAUYECKON CUCTE-
me JI. . MenneneeBa; oOlire XUMUUECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIAaCCOB HE-


http://www.alhimik.ru/
http://c-books.narod.ru/
http://fcior.edu.ru/
http://katalog.iot.ru/
http://www.fipi.ru/
http://www.ege.spb.ru/
http://www.intellectcentre.ru/
http://www.internet-scool.ru/

OpPraHMYECKUX U OPTaHUYECKUX COCOUHEHM; CTPOCHHE U XMMHUYECKHE CBOMCTBA M3YYEHHBIX OpraHH-
YECKUX COCIMHECHMI;

B OOBSICHATBH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; MPUPOLY XMUMHUYE-
CKOM1 CBSI3U (MOHHOM, KOBAJIECHTHOM, METAJNINYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peaKluu U
MIOJIOKEHMSI XMMUYECKOTI'0 PAaBHOBECHUS OT Pa3JIMYHBIX (PaKTOPOB;

B BBIIOJHATh XUMUYECKUN DKCIEPUMEHT 10 PACIO3HABAaHUIO BAXKHEUIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB;

B [IPOBOJIUTH CAMOCTOSITENIbHBINA MOUCK XUMHUECKOW HH(OPMAIIMK C UCIIOIb30BAHUEM PA3JINY-
HBIX MCTOYHHUKOB (Hay4HO-IIOMYJISIPHBIX M3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHe-
T12);

B HCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00paOOTKM M Tepenayd XMMUYECKOH HH-
(dbopmanuu u ee IpeACTaBICHUS B PAa3IMYHBIX (POPMAX; UCIIOIB30BATh MPUOOPETEHHBIC 3HAHUS U yMe-
HUS B IPAKTUYECKOH €ATEIbHOCTU U MIOBCEHEBHON KU3HU JJIS:

B 00BSICHEHUS] XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

B OIpeAeIeHUs BO3MOXXHOCTU NIPOTEKAHNUS XUMUYECKUX IIPEBPALICHUN B Pa3IMYHBIX YCIOBHU-
AX ¥ OLEHKHU UX MOCIIEJCTBU;

B DKOJIOTMYECKU I'PAMOTHOTI'O TIOBEJICHUS B OKPYKAIOILEH CPELE;

N OLICHKH BJIMSHUS XMMHUYECKOTO 3arpsi3HEHUS] OKPY KAIOLIEH Cpe/ibl Ha OPraHU3M YeJIOBEKa U
JpyTUe KUBbIE OPraHU3MBI;

m Oe3omacHOro oOpaiieHust ¢ TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMH, TaOOPATOPHBIM 000pY-
JIOBAaHUEM;

B [IPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIEHTpALUU B ObITY U Ha IPOU3BO/ICTBE;

B KPUTHYECKOM OLIEHKHU JOCTOBEPHOCTH XUMHUUYECKOM MH(POPMALIUK, OCTYHAIOIIEH U3 pa3HbIX
HCTOYHUKOB.

3. OcHOBHOe cojlepkaHUe Y4eOHOr 0 mpeaMeTa
10 KJIACC

OPTAHUYECKAS XUMUA
(2 gaca B HezentO; Bcero 68 4acor)

[Mpeamer oprannueckoid Xumur. OCOOEHHOCTU CTPOSHHS M CBOMCTB OPraHUYECKUX COCJUHEHUH. 3HAUCHUE U
POJIb OPraHMYECKOH XMMHUH B CUCTEME €CTECTBEHHBIX HayK B *HM3HHM oOuiectBa. KpaTkuii ouepk ucropun pas-
BUTHSI OPTaHUYECKON XUMHH.

Cmpoenue u knaccugpuxauus opzanuueckux coeounenuii. (8 u)

OcHoBHBIE TIOJIOKEHUS Teopuu cTpoeHuss A.M. bytiepona. Ilpennocsuiku co3nmanus teopun. [Ipeacrasie-
HHE O TEOPHUHU TUIOB U pajgukanoB. Paboter A. Kekyne. XumMudyeckoe CTpOeHHE U CBOICTBA OpraHUYECKHUX Be-
miectB. M3omepust Ha npumMepe OyTaHa v U300yTaHa.

DneKTpoHHOEe 00J1aK0 M OpOUTaNIh, UX (HOPMBL: S U P. DJIEKTPOHHBIE U AIIEKTPOHHO-TpaduuecKie GopMyIIbl
aToMma yriepoja B HOPMaJbHOM M BO30YXKAEHHOM cocTOsHUSIX. KoBajeHTHass XuMHUYecKasl CBsI3b, €€ MOJIsIp-
HOCTBb U KpaTHOCTb. Bogopoanas cBsa3b. CpaBHEHHE OOMEHHOTO U IOHOPHO-aKLENTOPHOIO MEXaHU3MOB 00pa-
30BaHMSI KOBAJICHTHOM CBS3H.

BasentHble COCTOSIHMS aToMa yriepoaa. Buasl rubpuausanuu: SP3-rubpuansanus (Ha MPUMEPE MOJIEKYJIbI
MeTaHa), SP2-ruepyuan3anys (Ha MpUMEPe MOJIEKYJIbI OTHIIEHA), SP-THOpUan3anus (Ha IIPUMEPE MOJIEKYJIBI alle-
THIIeHa). [ eoMeTpHst MOJIEKYJT PACCMOTPEHHBIX BEIIECTB U XapaKTEPUCTHKA BUJIOB KOBAJICHTHOH CBSI3U B HUX.

Krnaccugukanust opraHu4ecKux COEJAMHEHHWH 10 CTPOCHHUIO YIIIEPOJHOTO CKelleTa: aluKiIndeckue (allkaHbl,
QJIKEHBI, aJIKHHBI, aJIKaJUeHbl), KapOOUKINYEeCKHe, (LMKIOAKAHbl U apeHbl) U TeTEePOLMKINYECKIE COeluHeE-
Hus. Kimaccudukanunst opraHn4eckux COeAMHEHUH M0 (yHKIMOHAIBHBIM TPYIIIaM: CIIUPTHI, (PEHOIIBI, IPOCTHIE
3UPBI, ATBJECTHIBI KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3QHUPBI. YTIIEBOJBI. A30TOCOIEpKAIIIE COCIIHE-
HUS: HOITPOCOEIUHEHUS], AMUHBI, aMUHOKHCIIOTHI.

Homenxknarypa tpusuanbnas u MIOITAK. IIpunnuner o6pa3oBaHus HA3BaHUN OPraHUYECKUX COCTUHEHUH 110
HIOIAK.



Buapsl uzoMepun B OpraHMyecKoi XUMHUH: CTPYKTYpHAsl U IPOCTpaHCTBEHHAs. Pa3HOBUAHOCTU CTPYKTYpPHOU
W30MEPUN: M30MEPHS «YTIEPOIHOTO CKeJeTa», U30MepHus IMOJOKEHHA (KpaTHOH CBSI3M W (PYHKIMOHAIHLHOU
TPYMIIBI), MEXKIIACCOBasi M30Mepus. Pa3HOBHUIHOCTH NPOCTPAHCTBEHHON m3omepuu. ['eomerpuueckas (Iuc-,
TpaHC-) M30MEPHsI Ha IPUMEPE aJTKEHOB U IIUKJIOAKaHOB. ONTHYeCKas U30MEpHs Ha IIPUMEPe aMHUHOKHCIIOT.

Pemennie 3amau Ha BBIBOA (DOPMYIT OPTaHUYECKUX COCTMHEHNN.

Hemoncrpanuu. [lapocTep)kHEBbIE MOJEIN OPraHUYECKUX COCIMHEHUH Pa3InyHbIX KJ1accoB. Mojienu 1u3o-
MEpOB Pa3HBIX BUIOB H30MEPUHU.

JlaGopaTopHbIii onbIT. V3roTOBIICHHE MOIEIICH BEIIECTB-TIPEACTABUTEICH pa3IMIHBIX KJIaCCOB OpraHuYe-
CKHMX COCTMHEHHI

Xumuueckue peakuyuu 8 opzanuueckoil xumuu. (4u)

Tumnel XUMHYECKUX peakiuii B opranndeckod xumMuu. [oHSATHE 0 peakUusax 3aMelIeHHs: TaJoreHUpOBaHUE
AIKaHOB W apEHOB, MIETIOYHON THAPOIU3 TaOreHaIKaHoB. [[oHATHE 0 peaknuax MPUCOeNNHEHHS: THApaTaIus,
TUAPUPOBAHUE, TUAPOTATIOTCHUPOBAHUE, TAIOTCHUpPOBaHUE. Peakuuy momMMepu3alydyd U HOJUKOHIACHCAIIUH.
[NonsiTe 0 peaknUsaX OTIICIUICHHUS (IMMHHUPOBAHUS): JNETUAPUPOBAHUE ANKAHOB, JNCTHUIPATAIUS CIHPTOB,
JIETUAPOXIIOPUPOBAHIE HA TIPUMEPE TaIOTeHAKaHOB. [IoHATHE 0 KPEeKWHTe aIKaHOB M JIEMOIUMepU3als o-
TuMepoB. Peakust n3omepuzanuu.

I'oMonmuTHUECKU ¥ TETEPOTUTUSCKUIN pa3phiB KOBAJICHTHOW XMMUYECKOW CBs3U; 00pa3oBaHHE KOBAJICHTHOU
CBSI3H 110 JJOHOPHO-aKIIETITOpHOMY MexaHu3My. [loHsaTHe 0 Hykieoduie u anekTpodue.

JemouncTpanuu. [InaBnenre, oOyriMBaHuEe W TOPEHHE OPraHUYECKHUX BemlecTB. OOecBeUNBaHUE STHICHOM
Y alleTUICHOM OpPOMHOM BOJIbI M pacTBOpa MEPMaHraHaTa Kaius. B3anMoneldcTBIEe CIUPTOB ¢ HATPUEM M KHUC-
JoTaMu. Jlenonumepuzanus NOJIMITUIICHA.

Yenesooopoowt. (18 u)

[Nonsitie 06 yrneBogopoaax. IIpupoaHbie HICTOUYHUKH YTIeBOA0poaoB. HedTs U ee mpoMblluieHHAs miepepa-
6oTka. OpakoOHHAs MEPETOHKA, TEPMUYECKII M KaTaTUTHUeCKUH KpekwHT. [IpupomHelii ra3, ero cocraB u
MpaKkTUYECKOE Ucnoabp30Banre. KameHHbld yronb. KokcoBaHre KAMEHHOTO yIJIA.

Anxanel. 'omonorudeckuii psin u odmas hopmyna ankanoB. CTpoeHHE MOJIEKYJIBI METaHa U APYTHX aJIKaHOB.
Hzomepus n HOMEHKIaTypa ankaHoB. OU3NUecKue 1 XUMHYECKHE CBOWCTBA AIKaHOB: PEaKIIMU 3aMEelIeHus,

TOpPEHUE aJKAaHOB B PAa3lNYHBIX YCIIOBHSAX, TEPMHUECKOE PA3IOKEHUE aJIKaHOB, W30MEPHU3ALUS aJIKaHOB.
[Tpumenenue AJIKaHOB. MexaHuzm peakuuu panuKaIbHOTO 3aMeIleHMs, ero CTaJIH.
[IpakTHdeckoe MCIONB30BAaHUE 3HAHWH O MeXaHu3Me (CBOOOTHOPAIUKAIFHOM) PEaKIUU B TPaBHIIAX TEXHUKH
0e301macHOCTH B OBITY M Ha MPOM3BOACTBE. [I[pOMBITIIIEHHBIE CITOCOOBI MOTYYeHHUS: KPEKHHT aKaHOB, (Ppakiu-
OHHAasI TIEperoHKa He(TH.

Anxenvl. 'omonorudeckuii psi 1 odias popmyna ankeHoB. CTpOeHUE MOJIEKYJIBI STHIICHA U IPYTUX AIKCHOB.
W3omepus ankeHOB: CTPYKTYpHas U npocTpaHcTBeHHas. HomeHknarypa u ¢pusndeckue cBoiicta ankeHos. llo-
JydEeHHE STHICHOBBIX YIJIEBOJIOPOJOB U3 aJKAaHOB, FaJIOTCHAIKAHOB, CIMPTOB. Peakiuy npucoeanHeHus (Tu-
pUpOBaHHE, THAPOTaIOTeHUPOBaHNe, raIOTeHUPOBaHKe, Tuaparanus). Peakiuyn oKucieHus U MOoIMMepH3aIiu
asikeHoB. [I[puMeHeHre alkeHOB Ha OCHOBE UX CBOWCTB

Pemenue pacueTHBIX 3a7a4 Ha YCTAHOBJICHHE XMMHUYECKOH (POPMYIbI BEIIECTBA MO0 MAaCCOBBIM JOJISIM 3Je-
MECHTOB.

Anxunel. T'omonornueckuii psj ankuHoB. O0mas hopmyna. CTpoeHre MOJIEKYJbl alleTHIIeHa H APYTHX alKH-
HOB. M30oMmepus ankuHOB. HoMeHKIaTypa aleTHIeHOBBIX YIiIeBoopoAoB. [lomyueHne anknuHOB: METAaHOBBIA U
KapOuaHBINA ciocoObl. Pu3nUecKre CBONCTBA AJIKMHOB. Peakunu nprucoe1mHeHus

rajJloreHupoBaHue, THAPUPOBAaHIE, THAPOTaJIOreHUpOBaHue, ruapaTanus (peakuus Kydeposa). lumepuzanus
W TpUMEpHU3alusl aJIKMHOB. B3ammozeiicTBue TepMUHAIBHBIX aJKHHOB ¢ ocHOBaHUAMHU. Okucnenue. [Ipume-
HEHHE aJIKUHOB.

/{uenvi. CTpoeHHE MOJIEKYJI, M30MEPHS U HOMEHKJIATypa ankajaueHoB. Ousndeckue cBONCTBA, B3aUMHOE pac-
MOJIOKECHUE TH-CBSI3e B MOJIEKYJIax alKaIMEHOB: KyMYyJIUPOBaHHOE, CONPSHKEHHOE, 30IupoBaHHoe. OcobeH-
HOCTH CTPOEHUS CONPSDKEHHBIX AJIKaJHEHOB, UX TMOIyYeHHE.

AHanorusi B XMAMHYECKHX CBOWCTBAaX aJKEHOB W ajkaaueHoB. Ilonumepuzanus ankaguenos. HatypanbHblil u
CHUHTETHYECKHI Kayuyku. Bynkanusanus kaydyka. Pesuna. Paboter C.B.JIebenesa, 0cOOEHHOCTH peakiuii Ipu-
COCAMHEHHS K JIKaJleHaM C CONPSHKEHHBIMH MU-CBS3SIMH.

Luxnoanxanei. I'omonornueckuii psg u odmas Gopmyna nukinoankanos. Hanpsokenue nukna B CsHs , CaHg,
CsHao , xordopmanmu CeHio, H30Mepus HUKI0ATKAHOB («I10 CKEJIETY», IIKC -, TPAHC-, MEXKIaccoBas). XUMH-
YecKHe CBOWCTBA IMKJIOAIKAHOB: TOPEHUE, pa3jioKeHHe, pajvKalbHOe 3amelnieHue, u3omepusarms. OcoOble
CBOWCTBA LIUKJIONPOIIaHa U IUKIO0yTaHa.

Apenvi. Ben3on kak npencraBuTenb apeHoB. CTpoeHHe MOJIEKYIBI OeH3011a, cConpsbKeHne Mu-cBszei. [lomyue-
Hue apeHoB. du3nyeckue cBolicTBa OeH3o0Ma. Peaknnu anekTpoguiIbHOro 3aMenieHus ¢ ydactueM OeH3ona: ra-
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JIOTEHUPOBaHNE, HUTPOBaHKE, anKuinpoBanue. OpueHTaHs MPpU EKTPoQUIBLHOM 3aMenieHnu. Peakiuu 60-
KOBBIX TleTiel amkminoen3010B. CriocoOb! momyueHus. [IpuMenenne 6eH301a | €ro TOMOJIOTOB.

Pemenue pacdeTHBIX 33724 Ha BBIBOA (POPMYJI OPTaHUYECKHUX BEIISCTB MO MACCOBBIM JIOJISIM U 110 TTPOAYKTaM
CTOpaHUSL.

Jemoncrpanun. ['opeHre MetaHa, 3TWIIeHa, STHHA, OeH30sa. OTHOIIIEHHE 3TUX BEIIECTB K pacTBOpam mep-
MaHraHara Kanus u OpoMHOU Boje. OmpeneneHne KaueCTBEHHOTO COCTaBa METaHa W ATHJICHA IO MPOAYKTaM
ropenust. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. [lomyueHue MeTaHa B3aMMOJICHCTBUEM alleTaTa HaTpUsl ¢ HaTPOH-
HOW M3BECTHIO; alleTUIIeHa KapOWIHBIM CIIOCOOOM; STHIICHA - PEeaKIUel JeruIparaliy 3TUIOBOTO CIIUPT; pas-
JIOXKECHHE KaydyKa TIPU HarpeBaHUM UCIBITAHUE TIPOJYKTOB pasnoxeHus. beHson kak pactBopurens. Hurposa-
Hue OeH3oa.

JlaGopaTopHble ombITBL. 1.M3roToBneHWEe Mojenel  YIJEBOJOPOJOB M MX  TaJOTCHIIPOU3BO/-
HbIX.2.0O3HaKOMIJIEHHE C TIPOTyKTaMu He(DTH, KAMEHHOTO YIJIA U IPOAYyKTaMu ux nepepaboTku. 3.O0HapyxeHne
B KEPOCHHE HETPeACIbHBIX coenuHeHui. 4. O3HakOMIICHUE ¢ 00pa3liaMyu KayqyKOB, PE3UHBI U D00HUTA.

Cnupmot u penonvt. (4 u)

Cnupmut. CoctaB 1 Kiaccu(puKarys CIupToB (M0 XapaKTepy YIIEBOJOPOIHOTO pajuKajia M MO0 aTOMHOCTH),
HOMEHKJIaTypa. M3oMepus cnupToB (110JI0KEHNE THAPOKCUIBHBIX TPYII, MEKKIIACCOBas, «YIJIEPOAHOTO CKEe-
Tay). OuU3NUecKre CBOWCTBAa CIHUPTOB, UX MONydeHHE. MeXMOJeKyIspHas BogopoaHas cBsi3b. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOCHMS MOJICKYJI CIIMPTOB. XMMHUYECKHE CBOMCTBA CIIUPTOB, O0YCIIOBICHHbBIE HATMYHUEM B MO-
JIeKyJax THIPOKCOTPYII: 00pa3oBaHHE aJKOTOJISTOB, B3aMMOJCHCTBHE C TalOTeHOBOJOPOAAMH, MEKMOJIEKY-
JsipHAs ¥ BHYTPH MOJIEKYJISIpHAst IeruapaTanus, STepuuKalus, OKUCICHIE U AeTHIpupoBaHue cnuptoB. Oco-
OCHHOCTH CBOWCTB MHOTOATOMHBEIX CIHPTOB. KauecTBeHHas peaknys Ha MHOTOATOMHBIE CIUPTHI. BakHeiime
MPEICTaBUTENHN CIIUPTOB: METAHOJI, 3TAHOJ, STHJICHINIMKOIIb, IIuLuepruH. Pusnonornyeckoe AeHCTBUE METaHONA
U 3TaHona. PaccMoTpenne MexaHu3MOB XUMHUYECKUX PEAKIIHIA.

@enonvt. CTpoeHrEe, H30MEPHsI, HOMEHKJIaTypa (eHOJIO0B, UX (pU3MUecKne CBOWCTBA U MOIy4YeHHE. XUMHIUe-
ckue cBoiicTBa ¢eHonoB. KucioTraeie cBolicTBa. B3anMHOe BIMsSHUE aTOMOB U TPYII B MOJIEKYJIax OpraHHde-
CKHUX BelllecTB Ha npumepe (enomna. [lonukonneHcanus genona ¢ popmansaeruaoM. KauectBennas peakuus Ha
¢denon. [Ipumenenue GpeHona. MHOroaToMHbIC (DEHOIIBI.

JdemoncTpauuu. Brinenenue Bogopoaa U3 3TWioBoro cnupra. CpaBHEHHE CBOMCTB CIUPTOB B TOMOJIOTHYE-
CKOM psany (pacTBOpMMOCTh B BOJE, TOpPEHME, B3aUMOJEHCTBHE C HaTpueM). BzaumoneiicTBue rivuepuHa c
HatpueM. [lomydeHnue crnoxHbIX 3¢pupoB. KauecTBeHHas peakius Ha MHOTOATOMHBIE CHUPTHL. KauecTBeHHas
peaknus Ha ¢deHon (¢ xiopumom xenes3a (l11), PactBopumocts derHoma B Boje npu pa3indHONW TeMIlepaType.
Brrtecuenne deHona 3 OeHonsATa HATPUS YTOTFHOW KHCIOTOM.

JlabopaTopHble onbIThI. 1. PacTBOpeHne rinnepruHa B Bojie M peakuus ero ¢ rujgpoxkcunom menu (11). B3au-
MoJeiicTBue heHona ¢ OpOMHON BOJOH M ¢ pACTBOPOM IIETOYH.

Anvoecuont u kemonwt. (3 4)

Anpnieruabl ¥ KeToHbl. Knaccugukanms, cTpoeHre WX MOJEKYJ, H30MepHusl 1 HoMeHKi1aTtypa. OcoOeHHOCTH
CTpOCHMS KapOOHMUJIBHOW rpymnmbl. PU3nyYecKue CBOMCTBAa (OpMaNIbJETUa U €ro TOMOJIOTOB. XHMUYECCKHUE
CBOHCTBA aJIbJIETUAOB, O0YCIIOBJICHHbIE HAIMYUEM B MOJIEKYJIe KapOOHMIBHOW IPYIIIBI aTOMOB (THAPUPOBAHUE,
OKHCJICHHE aMMHAYHBIMU PacTBOpaMu okcuja cepedpa u ruapokcuaa meau (11)). TlpucoennHenne CHHHIBHOM
KHUCIIOTHI M Oucynbdura HaTpus. KauecTBeHHbIE peakvy Ha albAerH/bl. Peakiys NoJIuKoHAeHCanu QeHoa ¢
¢dopmanbaerngoM. OcoOEHHOCTH CTPOEHHS U XMMUYECKHUX CBOIMCTB KETOHOB. B3anMHOe BiIMsSHIE aTOMOB B MO-
neKyJax. ['aoreHupoBaHue ajabIerua0B U KETOHOB 110 HOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakius
Ha METHJIKETOHBI.

Jemoncrpanun. Komnexnus anpaerunnos. Peakius «cepedpsiHoro 3epkanay. OkucieHne OeH3albaeruaa Ha
BO3/YyXeE.

JlabopaTopHble onbIThl. KadecTBeHHBIE peakIMy HA ajbAETHABI (C aMMHAaYHBIMH PacTBOpaMHU OKCHJIA cepe-
Opa u ruapokcuom meau (I1)). Oxkucnenue cnupra B anpaerua. [lomyueHre u cBolicTBa KapOOHOBBIX KHUCIIOT.

Kapoonosuvte kucinomel, coscuuie 3ghupst u sxcupol. (5 u)

Kapbonosvie kucnomoi. CtpoeHue MONeKyJ KapOOHOBBIX KHCIOT M KapOOKCHIbHOM rpymisl. Kimaccuduka-
1S ¥ HOMEHKIaTypa KapOOHOBBIX KHCIOT. PH3nyecKkre CBONCTBA KApPOOHOBBIX KUCIIOT U UX 3aBHCHMOCTH OT
cTpoeHust Monekys. KapOoHOBBIE KMCIIOTHI B MpHUpojie. buonorndeckas ponb KapOOHOBBIX KucioT. OOmime
CBOWCTBa HEOPraHWYECKUX W OPraHUYECKUX KUCIOT (B3aMMOJEHCTBUE ¢ METAIIAMHU, OKCHJIAMH METaJJIOB, OC-
HOBAHMSIMH, COJIIMH). BiusHHUE yTiI€BOJOPOIHOrO pajvKaia Ha CUIy KapOOHOBOW KHCIOTHI. Peakiius atepu-
¢ukanuu, ycnoBus ee nposeaeHus. OJHOOCHOBHBIE 1 MHOTOOCHOBHEIE, HETIPeeNbHbIE KapOOHOBBIE KUCIOTHI.
OTtnenpHbIE TPEACTABUTENN KUCIIOT.




Crooscnuvie 2¢upsi. CTpoeHHE CIOKHBIX 3QHUPOB, H30MepHs (MEXKKIAaccoBasi U «yIJIEPOAHOTO ckeneTan). Ho-
MEHKJIATypa CIOXHBIX 3PupoB. OOpaTUMOCTh PEaKITUU dTECPUGPUKAINH, THIPOIN3 CIOKHBIX d(hupoB. PaBHOBE-
CHe peakLuy: dSTepUPHUKALNI- THAPOIN3a; (PaKTOPHI BIUAIOMINE HA THAPOIIH3.

Kupwl - crnoxHble 3QUPHI TIULEPUHA U KapOOHOBBIX KHCIOT. COCcTaB M CTpOEHHE MOJEKYN >kupoB. Knaccu-
¢ukanus >xupoB. OMBUICHHE JKHPOB, MOJTydeHHE MbUIa. MblIa, 00BSICHEHHE MX MOIOIINX CBOWCTB. JKHPHI B
npupone. buonorudeckas dynkmnus xupos. [lorstie 06 CMC. O6bsacHeHne Moromux cBoUcTB Mbuta 1 CMC.

Jemoncrpauun. XvMHUUECKHE CBOIMCTBA YKCYCHOM M MypaBbHHOW KHCIOT. Bo3roHka O€H30MHONM KHCIOTHI.
CBoiicTBa HelpenenbHON 0IeMHOBOM KHCIOTHL. [lomyuenne ciaoxuoro a¢upa. Kommekuns macern.

JlaGopaTopHble onbIThI. PacTBOpUMOCTH JXHPOB. J[0Ka3aTENbCTBO HEMPEAENFHOTO XapaKTepa XKUIKOTO KH-
pa. OmbuieHue xupoB. CpaBHeHue cBOMCTB Mbl1a 1 CMC.

Yzneeoowt. (7 u)

OTuMornorus Ha3BaHus Kiacca. MoHo-, Au- U noaucaxapusl. [lpeacraButenn kaxaoi rpynmsl. buomoruye-
CKasl pojb yrieBoaoB. VX 3HaueHHe B )KU3HU YellOBEeKa U 00IIecTBa.

Momnocaxapuowvr. Ux xkmaccudukarmms. ['ekco3bl 1 ux mpencraButend. [Iroko3a, ee pU3HUECKHE CBOMCTBA,
CTPOEHHE MOJIEKYJIbl. PaBHOBECHS B pacTBOPE INIIOKO3bl. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB IUIFOKO3bI OT CTPO-
eHHs MOJIEKYJbl. B3anmMoneiictBue ¢ rugpokcuaoM meau(ll) mpu koMHaTHOW TemmepaTtype W HarpeBaHWH, dTe-
puduKanys, peakus «cepeOpsHOTO 3epKajiay, ruapupoBanue. Peakiun OposkeHHs! TITIOKO3bI: CIIUPTOBOTO, MO-
no4yHoKucioro. ['moko3a B npupone. buonoruueckas ponb riaroko3sl. [lpumMeHeHue IOKO3bI HA OCHOBE €€
cBoiicTB. OpyKTO3a KaK M30Mep TIOK03bl. CpaBHEHHUS CTPOSHHUS MOJIEKYJ M XUMHUYECKUX CBOWCTB TIIFOKO3BI U
¢dpyxTo3bl. pyKTO3a B MpUpPOAE U ee OnoJIorudeckas poib.

Hucaxapudwi. CtpoeHue, oOmas ¢opmyna u npeacrasurend. Caxaposa, JaKkTo3a, MajbT03a, UX CTPOCHHE U
Ouonoruueckas ponb. I'uaponus aucaxapuaos. [IpoMbIlIeHHOE MOTY4YEHHE CaXxapo3bl U3 MPHUPOJHOTO CHIPbSL.
Honucaxapuovl. Obmas hopMmyna U MpeaCTaBUTENH: ASKCTPUHBI U TIUKOTCH, Kpaxmall, 1IeJUI0103a (CpaBHH-
TeJbHAsl XapakTepucTHKa). Pu3nyecKkne CBOMCTBA TONHCAXapuAOB. XHMHUYECKHE CBOWCTBA IOJIMCAXapHJIOB.
I'unponus nonucaxapunos. KauectBenHas peakuust Ha kpaxmad. [lonncaxapuasl B mpupoje, ux onogoruyeckast
ponb. [IpuMeHeHre nonucaxapyu0B HA OCHOBaHUHM MX CBOMCTB (BoJiokHA). [loHsTHE 00 MCKYCCTBEHHBIX BO-
JOKHaX. B3anMoeiicTBre eTUTION03bI C HEOPraHWYeCKUMH M KapOOHOBBIMH KHCJIOTaMU - 00pa30BaHHE CII0XK-
HBIX 3QUPOB.

Jemoncrpauun. B3zaumopeiictBue rimoko3sl ¢ runpokcuaom meau(ll) 6e3 HarpeBaHust 1 mpu HarpeBaHHH.
Peakmust «cepeOpsiHOTO 3epKaliay TIOKO3bl. [ UIponn3 caxapo3sl, HEeJUTIoI03bl U Kpaxmana. Koyiekuus BoJo-
KOH.

JlaGopaTopHbIe onbIThl. B3anMopeiicTBre TIOKO3bI U caxapo3sl ¢ TuapokcuaoM menu(ll). Bzaumoneiicteue
Kpaxmaia ¢ Hosom. O6pa3Iiibl MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

A3zomocooeprcauiue coeounenus. (6 u)

Amunei. Onpenenenrie amuHoB. Ctpoenne amuHOB. Knaccudukanus, u3oMepusi 1 HOMEHKIIATypa aMHHOB.
AmudaTrueckue U apoMaTHUeCKne aMUHBL. AHWIHH. [lomydeHre aMHHOB: alKWIMPOBaHWE aMMHaKa, BOCCTa-
HOBJICHHE HUTPOCOCTUHEHUN (peakmus 3uHuHa). OU3nueckre CBOWCTBa aMUHOB. XMMHYECKUE CBOMCTBA aMM-
HOB: B3aMMOJICHCTBHE C KHUCIOTaMH U BOJOH. OCHOBHOCTh aMHUHOB. | OMOJOTHYECKUU PSSl apOMATHIECKUX
aAMUHOB. AJIKMUJIMPOBAHKE U allWJIMPOBAHUE AMUHOB. B3anMHOE BIMsHUE aTOMOB B MOJIEKYJIaX HA IPUMEPE aM-
Muaka, anuarHdecKuXx W apOMaTHYeCKHMX  aMWHOB, aHWJIMHA, O€H30la W  HUTPOOEH3oIa.
Amunokuciomsei. CocTaB U CTPOSHHE MOJIEKYJT aMHUHOKHCIIOT, N30MepHHU. J[BOHCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOMCTB aMHHOKHCIIOT U €€ MPpUYUHBI. B3auMoieficTBie aMHHOKHUCIIOT C OCHOBAaHUSMH, 00pa30BaHHE CIIOKHBIX
a¢upoB. B3anmoeiicTBre aMHHOKHUCIIOT ¢ CHIIbHBIMU KucioTamMu. OOpa3oBaHue BHYTPUMOIIEKYIISIPHBIX COJIEH.
Peakuus monmkoHAE€HCAIIIM aMUHOKHCIIOT.

benxu - npupoansie Ouononumepsl. [lentuaHas rpymnmna aToMOB U nentuaHas cBssb. [lentuapl. benku. Ilep-
BUYHAs, BTOPUYHAS M TPETUYHAS CTPYKTYpHI OelKoB. XMMHUYECKHE CBOMCTBAa OEJIKOB: TOPEHHUE, JeHATypauus,
THIPOJIN3, KaUeCTBEHHBIE peakuy. buonornyeckrue QyHKun 0eaKoB. 3HaueHue OeskoB. YeTBepTHUHAS CTPYK-
Typa OCJIKOB KakK arperarus OeIKOBBIX U HEOSIKOBBIX MOJIeKyIl. [ mobansHas mpobiema OeIKOBOTO TOI0MaHUS
u nytH ee pemenus. [lonsatue IHK n PHK. IlonsTie o HykiieoTHae, MUPUMUANHOBBIX U ITYPUHOBBIX OCHOBA-
Husx. [lepBuunas, BropudHas u TpetudHas cTpykTypsl JAHK. buonornueckas pons IHK n PHK. I'ennas un-
XKEHEpHs U OMOTEXHOJIOTHSI.

JdemoncTpanuu. OmBITHI ¢ METUJIAMHUHOM: TOPEHHE, ICIIOYHBIC CBOMCTBa pacTBopa. OOpa3oBaHmE CONEH.
B3aumoseiicTBre aHWIMHA C COJSIHON KUCIOTOW M ¢ OpoMHO# Bojoi. OKkpacka TKaHW aHWIMHOBBIM KpacUTE-
nem. JlokazaTenbcTBO HaNW4Msl (YHKIMOHANBHBIX TPYII B paCTBOpaX aMHUHOKHUCIOT. PacTBopeHne u ocaxe-
Hue OenkoB. Jlenatypanus 6enkoB. Komteknus «BonokHay.
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JlagopaTopHbie onmbITHL. 1.00pa3iibl CHHTETHYECKUX BOJIOKOH. 2. PacTBopenue GenkoB B Bone. Koarymsmus
kenatuHa criupToM. 3.11BeTHBIC peaknnu 6enkoB. 4.00HapyXeHHE OeKa B MOJIOKE.

Buonozuuecku akmuenvie sewjecmea. (6 1)

[MonsaTue o ButamuHax. Mx knaccudukanus u oboznavenue. [Ipodunaktrka aBUTAMHUHO30B.

Ilonsarre o pepMeHTax Kak 0 OMOIIOTMUSCKHUX KaTan3aTopax 0emKkoBoi Mpupoasl. OCOOSHHOCTH CTPOSHUS U
CBOWCTB B CpaBHEHUH C HEOPraHUYCCKUMHU KaTaau3aTopaMu. 3HaAUCHUE B OMOJIOTHH U MPUMEHEHHUE B TIPOMBIIII-
nennocT. Kimaccupukamus GpepmenToB. OCOOCHHOCTH CTPOSHUS M CBOHCTB ()EPMEHTOB: CEJICKTUBHOCTH U 3(-
(heKTUBHOCTb.

[onsiTve 0 TOpMOHAX KaK OMOJOTMYECKU aKTUBHBIX BEIIECTBAX, BHIMOIHSIOMINX YHIOKPUHHYIO PETYIISIIHH,
KU3HEACITCIBHOCTH OPTaHU3MOB,

[MonsTHE O JIeKapcTBaX KaKk XMMHUOTEPANIeBTHYCCKUX Mpernaparax. [ pymmsl JeKapcTB: cylbhaMHIbl, aHTHONO-
TUKH, acipuH. be3onacHbie crioco0bl MPUMEHEHUS JIEKAPCTBEHHBIX (OpM.

IloBTOpeHHe U 06001IeHNe MO Kypcy xumum 3a 10 kiaace (2 1)

[ToaroroBka K UTOrOBOI KOHTPOJIBHOMN pabOTe 3a TOI.
Urorosas koHTpONbHAA paboTa mo xumuw 3a 10 kiacc.

11 KJIACC
OBIIAA XNMHUA

Ctpoenue Bemectna (31 4)

OCHOBHBIE CBEACHUS O CTPOCHHUU aroMa. Sapo: MpOTOHBI U HEUTPOHBI. M30TONBI. DJAEKTPOHBL. DNEKTPOHHAs
o0omouka. JHepreTHIecKruil ypoBeHb. OCOOCHHOCTH CTPOESHWSI AIEKTPOHHBIX 000JI0YEK aTOMOB 3IIEMEHTOB 4-TO
U 5-To mepuojioB nepuoanueckoit cucremsl J. M. Menaeneesa (nmepexoanbix sneMenToB). [lonstue 00 opouTa-
JSIX. S- U p-OpOUTaNH. DIEKTPOHHBIC KOHPQUTYpAIIMK AaTOMOB XUMHUYECKUX 3JIEMEHTOB.

[Tepunonnuecknii 3akoH . 1. MenaeneeBa B cBeTe yueHus o ctpoeHuu atoma. Otkpsitue [. . MeHnaeneeBsiM
MEPUOANYECKOT0 3aKOHA.

[epuoanueckas cucrema xuMuieckux aneMeHToB Jl. M. MenneneeBa — rpaduueckoe 0TOOpaKeHUE TIEPHOAU-
4eCcKOro 3akoHa. OU3NYECKHH CMBICIT MTOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMepa IIepruoia U HoMepa rpymnisl. Ba-
JICHTHBIE 3MEKTPOHbI. [IpuunHBl M3MEHEeHHsT CBOMCTB 3JIEMEHTOB B MEpHOAAX M Ipynnax (IJaBHBIX MOATPYII-
nax).

[TonmoxxeHne Bogopoa B MEPUOIUYECKOMN CHCTEME.

3HaueHUe MepUOJUYECKOT0 3aKOHA U MEPUOANYECKON CUCTEMBI XUMHUYeCKUX 1eMeHToB JI. 1. Menneneesa md
Pa3BUTHUS HAYKU U IIOHUMAHUS XUMUYECKOM KapTUHBI MUPA.

HNonnas xuMmuueckas cBsi3b. KaTHOHBI M aHUOHEI. KJ]aCCI/I(i)I/IKaHI/ISI HOHOB. MloHHbBIE KPUCTATINIMYCCKUC PCHICTKH.
CBoliCTBa BEIECTB C TUM TUIIOM KPUCTAJUINYECKUX PEIIETOK.

KoBanentHas XxuMu4deckas CBS3b. 9JICKTpOOTpI/IIIaTeJIBHOCTL. HOJIS[pHaH " HCIIOJIApHAasA KOBAJICHTHLIC CBA3U.
Jurnosnb. [1ospHOCTE CBSA3M U MOJSIPHOCTH MOJIEKYJIbl. OOMEHHBIN M IOHOPHO-aKIEITOPHBIN MEXaHU3MbI 00pa-
30BaHUSl KOBAJIEHTHOM CBSI3H. MONEKYIJSIpHBIE U aTOMHBIE KpUCTANINYECKUE pemeTkn. CBONWCTBA BEILECTB C
STUMHM TUIIAMH KPUCTAIUTMYECKUX PEIIETOK.

MeTaumnueckasi XUMHUYeCKasl CBS3b. OCO6€HHOCTI/I CTpOCHHA aTOMOB METAJLIIOB. MeTannndeckas XuMHUYecKast
CBA3b U METAJINIMYCCKAsA KPUCTAJUINYECKasd PCIICTKA. CBoiicTBa BEUICCTB C OTUM THUIIOM CBA3H.

Bonoponnas xuMudeckast cBsizb. MEXMOJIEKYIsIpHass ¥ BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBA3b. 3HAUCHHE
BOJIOPOJTHOM CBSI3M JIJISl OpTaHU3aAIMN CTPYKTYP OMOTIONUMEPOB.

HOHI/IMepLI. IImacTmaccsr: TEPMOIUIACTEI U PEAKTOINIACTBI, UX NPCACTABUTCIIN U IIPUMCHCHHEC. Bonoxkna: npu-
poaHble (pacTUTEIbHBIE U KUBOTHBIE) U XUMHUUECKUE (MCKYCCTBEHHBIE M CHHTETHUYECKHE), UX TPEACTABUTENIN U
MIPUMEHEHHE.

l'a3zo00pa3Hoe cocTosiHMe BellecTBa. Tpu arperaTHbIX COCTOSIHUS BOJbI. OCOOCHHOCTH CTPOEHHUs ra3oB. Mo-
JSIpHBIA 00beM ra3000pa3HbIX BEILECTB.

[Ipumepsl Tra3000pa3HBIX MPUPOAHBIX CMECEH: BO3IyX, IPUPOAHBIN ra3. 3arps3HeHue aTMocdeps! (KHUCIOTHbIE
JIO]TH, TAPHUKOBBIN 3P deKT) 1 6opbda ¢ HIM.

[IpencraBuTeny ra3o00pa3HBIX BEIIECTB: BOJOPO/I, KHCIOPOJ, YIIIEKUCIBINA ra3, aMMHUaK, dTiieH. X nomyde-
HHUe, COOMpaHue U Pacro3HaBaHHE.

Kunakoe cocrosinue Beriectsa. Boma. [Torpebiienue Boabl B OBITY M HA MPOM3BOACTBE. JKECTKOCTh BOJIBI M CIIO-
COOBI ee yCTpaHEHHSI.
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MuHepaibHbBIE BOJBI, UX UCIIOJIB30BAHUE B CTOJIOBBIX U JICYCOHBIX LIEISX.

Kuakue KprUCTaIIBl ¥ KX IPUMEHEHHE.

TBepmoe cocTosiHue BerecTBa. AMOp(HBIC TBEP/AbIC BEIISCTBA B MIPUPOJIC U B KU3HU YEIIOBEKA, MX 3HAUCHUE H
npuMeHeHue. Kpucranianueckoe cTpoeHUe BELECTBa.

Hucnepcupie cuctemsl. IloHsTHE 0 AMCHEPCHBIX cucTeMax. JlucrepcHas ¢asa u aucnepcuoHHas cpema. Kiac-
cudUKaIuUs AUCIIEPCHBIX CUCTEM B 3aBHCHMOCTH OT arperaTHOTO COCTOSIHHS TUCIIEPCHOW CPEIbl W IVCIIEPCH-
OHHOH (a3bl.

I'pybonucniepcHbIE CHCTEMEBI: SMYIIbCHH, CYCTIEH3UH, a3PO30JTH.

ToHKOIUCTIEPCHBIE CHCTEMBI: T€ITH H 30J1H.

CocTtaB BemlecTBa U cMeceil. BemecTBa MoJeKyIsspHOTO M HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.

[onsTre «momis» 1 ee pasHOBUAHOCTH: MAccOBas (IIOJIS DIIEMEHTOB B COEIMHEHHUH, A0S KOMIIOHEHTa B CMECH
— JIOJIS IPUMECEH, JI0J1sl pACTBOPEHHOTO BEIIIECTBA B PacTBOpE) U 00beMHas. |0yl BhIX0/1a IPOAYKTA PEaKIHH
OT TEOPETUUYECKH BO3MOXKHOTO.

JdemoncTpamun. Pasznnanapie GOpMBI IEpHOANIESCKOW CHCTEMBI XUMUYECKHX 37eMeHToB JI. M. Menneneena.
Mopenb KpUCTAIIMYECKOW perneTKy xjiopuaa HaTpus. OO0pas3ilbl MUHEPAIOB ¢ HOHHON KPHUCTAITHYECKON pe-
IIETKOW: KaNbIUTa, TaiuTa. MOJIeNIN KPUCTAIUTUYECKUX PEIIETOK «CyXOro JibJay (MU hona), aiMasa, rpadura
(umm kBapua). Mogens monekynsl JJHK. O6pasib! mactmace (GpeHonodpopMaibaeriaHbie, MOIHnypeTaH, OIH-
STHUIIEH, TTOIUIPOTIIICH, TOTUBIHHUIXIIOPUA) U H3AeTHs u3 HuX. OOpasisl BOJOKOH (IIEPCTh, IIEJK, alleTaTHOe
BOJIOKHO, KalpoH, JIABCaH, HEIIOH) 1 u3enus u3 HuX. O0pa3ibl HeOpraHUnIecKuX MoJIMMepoB (cepa IiacTuye-
CKasl, KBapll, OKCUJ aJTIOMHUHHMSI, IPUPOIHBIC ATFOMOCHIMKATHI). Mojienb MoJIIpHOTO 00beMa ra3oB. Tpu arpe-
TaTHBIX COCTOSHUS BOABI. OOpa3Ibl HAKHUIY B YafHUKE U TPyOax MEHTPaATLHOTO OTOIUIeHHS. JKEeCTKOCTh BOMIBI H
cnocoObl ee ycrpaneHus. llpubopsr Ha xuakux kpuctamiax. OOpaslbl pa3TUYHBIX TUCTIEPCHBIX CHCTEM:
AMYJIBCHH, CYCIIEH3UH, a3p030iieH, reseit u 3oiei. Koarymsus. Cunepesuc. Oddext Tunmans.

JlaGopaTopHble omnbIThl. 1. OmnpeneneHue TUNa KPUCTAUIMYECKOM PEIIETKH BEIIECTBA M OIMMCAHUE €ro
CBOHCTB. 2. O3HAKOMJICHHE C KOJUICKIIMEH MOTUMEPOB: IIACTMACC U BOJIOKOH U M3/IeNus u3 HuX. 3. McnpiTanue
BOJIBI HA KECTKOCTh. Y CTPaHEHUE JKECTKOCTU BOBI. 4. O3HAKOMJICHHE ¢ MUHEPATBHBIMU BoJaMu. 5. O3HAKOM-
JICHHE C AUCIICPCHBIMH CUCTEMaMH.

MpakTnyeckas padora Ne 1. [Tonyyenue, cobupaHue U pacro3HaBaHUE ra30B.

Xumnueckue peakuum (15 1)

Peakiun, naymme 0e3 U3MEHEHHSI COCTABa BEIIECTB. AJUIOTPOINS U aJUIOTPOIHbIE BUAOM3MEHEHU. [IpruunHbI
AJJIOTPOIIMHU Ha NpUMepe Moau(UKaIuii KUCI0poa, yriepoaa u Gochopa. O30H, ero OHOIOrHUECKas POIib.
N3omepsl 1 n3omepusl.

Peakiuy, naymue ¢ U3MEHEHHEM COCTaBa BEIIECTB. Peakunu coeauHeHus, pa3sioKeHHs, 3aMeIeHHs 1 0OMeHa
B HEOPraHWMYECKOH M OpraHUYecKod XMMHUH. Peaknuu 3k30- U SHAOTepMHUUYeCcKHe. TermIoBoi d3QQeKT XumMuye-
CKOH peaklMy U TEPMOXUMUYECKHE ypaBHEHUs. Peakuu ropeHus, Kak 4aCcTHBIM Cilydail 3K30TEPMHUYECKUX pe-
aKIUH.

CkopocTs xumudeckoi peakiun. CKOpOCTh XMMHUYECKOW peakluy. 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peak-
LAY OT NPUPO/Ibl pEArMpyrOLIUX BEIIECTB, KOHIEHTPALNUH, TEMIIEPATYPHI,

IUIOLIAIN TTOBEPXHOCTH CONPUKOCHOBEHUS U KaTanm3aropa. Peaknuu romMo- u rereporenssie. [lonsarue o kara-
nn3e 1 KaTanuzaropax. @epMeHTs! Kak OMOJIOrHYecKHe KaTalu3aTopbl, 0COOCHHOCTH UX ()YHKLIMOHUPOBAHMSI.
O6patumocTh XUMUUECKUX peakimid. HeoOpaTuMeie u oOpatuMblie xuMudeckre peaknuu. CocTossHue XUMUYe-
CKOTO PaBHOBECHS JIIsl OOPaTUMBIX XMMUYECKUX peakiuii. CriocoObl cMeleH!sT XHMUYEeCKOTO0 PaBHOBECHsT Ha
npuMepe cuHTe3a aMMuaka. [loHsaTue 00 OCHOBHBIX HaYYHBIX MPHHLMIIAX MMPOU3BOJICTBA HAa IIPUMEpPE CHHTE3a
aMMHaKa Wi CEPHOU KHCIIOTBHI.

Ponb Bozbl B XuMHYECKOH peakiui. VIcTHHHBIE pacTBOPBI. PacTBOPUMOCTD U Kilaccu(UKaIys BEIIECTB MO JTO-
My IPU3HAKY: PACTBOPUMBIE, MAaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

ONEKTPONUTEl U HEBNEKTPOJIUTHL. DIEKTPOIUTHYECKad Aucconuanus. KucioTel, OCHOBaHMS U COIM C TOYKH
3pEHHUS TEOPHUH INEKTPOIUTUUECKON TUCCOLMALIMH.

XHUMHYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBUE C METAINIaMU, OCHOBHBIMH U KHUCJIIOTHBIMU OKCHJIaMH, pa3iioiKe-
HHUE U 00pa30BaHME KPUCTAIJIOTHAPATOB. Peakunu rumparauy B OpraHndeckoil XUMHUH.

I'unponu3 opraHWYecKWx W HEOpPraHWYECKHX coeanHeHnd. HeoOpartumerit rupponms. OOpaTuMblil TUAPOIH3
corei.

I'unponus opraHMYECKUX COSIUHEHUH M €r0 MPaKTUYECKOE 3HAYEHHE AJIS MOyYEeHUS TUAPOINU3HOTO CIIUpPTaA U
MblIa. bruonorudeckas poib THAPONH3a B IJIACTHYECKOM M JHEPreTHYECKOM OOMEHE BEIIECTB W JHEPTHH B
KJIETKE.
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OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHusa. OnpeneneHue CTENEHU OKUCICHUS IO
¢dhopmyne coenuHeHus. [loHATHE 00 OKMUCINTENHHO-BOCCTAHOBUTENBHBIX peakiwsix. OKHUCIeHHEe W BOCCTAHOB-
JIEHUE, OKUCIUTENb U BOCCTAHOBUTETIb.

DIEKTPONIU3. DIACKTPOIU3 KaK OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MIPOLIECC. DIEKTPOJIN3 PACIUIABOB U PACTBO-
POB Ha TpuMepe xJiopuaa HaTpud. lIpakTrdeckoe MpUMEHEHHE AIEKTPOIN3a. DIIEKTPOIUTHIECKOE MOTydeHHe
ATFOMUHHSL.

Jemonctpanuu. [IpeBpamenue kpacHoro (ocdopa B Oemnbrit. Monenn Monekyn OyTana u n3o0yraHa. 3aBUCH-
MOCTb CKOPOCTH PEaKI1H OT MPUPOBI BEIIECTB Ha IPUMEPE B3aUMOAEHUCTBUS PACTBOPOB Pa3IMUHBIX KUCIIOT
OJIMHAKOBOW KOHLIEHTPALIWU C OJUHAKOBBIMHU IPaHYJIaMH [IMHKA M B3aUMOJICHCTBUS OJANHAKOBBIX KyCOUKOB
Pa3HBIX METAIIOB (MarHus, IUHKA, JKelle3a) C COJITHON KUCIIOTOH. B3aumoaelicTBre pacTBOPOB CEPHOI KHCIIO-
TBI C paCTBOPaMH THOCYJb(aTa HaTpUs pa3IMIHON KOHIEHTPALMK U TeMIIepaTypbl. MoJIesIb KUIISIIIETO CIIOSL.
PaznoxeHue nepokcuia BOAOpoIa ¢ OMOLIbIO KaTtanu3aTopa (okcuaa mapranna (1V)) u karanasbl CIpOro Ms-
ca u ceiporo kaprodens. [Ipumepsl HEOOpaTHUMBIX peakuui, UAYIINX ¢ 00pa30BaHUEM OCalKa, T'a3a WK BOABI.
BsanmogpeiictBue nutrs u HaTpus ¢ Boaoil. [lomyuenue okcuaa hocdopa (V) u pacTBOpeHHE ero B BOZE; UCITBI-
TaHME MOIy4YE€HHOI0 pacTBopa JakMycoM. O0pasiibl KpUCTAUIOTUAPATOB. VcIbITaHHE PACTBOPOB IEKTPOIUTOB
U HEAJIEKTPOJIUTOB Ha MPEAMET AUCCOLMALUK. 3aBUCUMOCTb CTEIIEHH SIIEKTPOIUTUYECKOHN JUCCOIUAINN YK-
CYCHOHM KHCIIOTHI OT pa30aBiieHust pacTBopa. [ uaponus kapOuaa xansius. ['napoians kapOoHAaTOB MIETOYHBIX
MeTaJIoB U HUTpaToB IuHKa wiu cBuHIA (11). [Tomyuenue mputa. [pocTetimiye OKUCINTENEHO-BOCCTA-
HOBHTEINIbHBIE PEAKINU: B3aUMO/ICHCTBHE IIMHKA C COJISTHOM KHCIIOTOU | KeJie3a ¢ pacTBOPOM CyJb(ara Meau
(1. Mopnensb 3nektponuzepa. MoJesb IEKTPOIN3HON BaHHBI IS TOJTYYCHHS aTFOMUHHS.
JlaGopaTopHbIe oNbITHI. 6. Peakims 3aMerenns MeIn Kelle30M B paCTBOpe MEIHOTO Kyrnopoca. 7. Peakium,
uaymue ¢ 00pa3oBaHUEM Ocajka, ra3a u Bogpl. 8. [lodydenue kucnopona pasiokeHHEM IepoKCHIa BOIOPOIa €
noMotbio okcuna mapranna (1V) u xatanassl ceiporo kaproderns. 9. [lomyueHne Boopoa B3auMoieicTBUEM
KHUCJIOTHI ¢ HUHKOM. 10. PaznuuHble ciiydau rupoian3a coJei.

BemecTBa u ux cBoiicrBa (17 u)

Hemeramnel. CpaBHUTENbHASI XapaKTEPUCTHKA TAIOTEHOB KaK HanOojee TUIIMYHBIX TpeICTaBUTeIeH HeMeTal-
noB. OKHCIUTETHHBIE CBONCTBA HEMETAIJIOB (B3aUMOJISHCTBIE C METaJUIaMU B BOJIOpoAoM). BoccTaHOBUTEB-
HBIE CBOICTBAa HEMETAJUIOB (B3aMMOJCHCTBHE ¢ OoJiee AIIEKTPOOTPUIATEIBHBIMA HEMETANIAMA U CIOKHBIMU
BEILIECTBAMHU-OKUCTUTENSIME).  MeTtamisl. B3auMoaelicTBie METANIJIOB C HEMETAJIaMU (XJIOPOM, CEPOM U KHC-
JIOPOJIOM). B3auMopeiicTBie IMIETOUHBIX U IIETOYHO3EMEIBHBIX METAJUIOB C BOJIOH. DIEKTPOXUMUYECKUN
PO HampsDKeHHM MeTaiuioB. B3amMopeilcTBUE METalIOB € PACTBOPaMHU KHCIOT U CONEH. ATOMHHOTEPMUSL.
BzanmoieiicTBre HaTpus ¢ 3TAHOJIOM H (DEHOJIOM.

Koppo3zus meransos. [loHsTne 0 XUMHYECKOH M 3IEKTPOXUMHUYECKON KOPPO3UK MeTaioB. CrocOOb! 3alUThI
METAJIJIOB OT KOPPO3UH.

Kucnotsl Heoprannueckue u opranuueckue. Knaccnpukanus KuciaoT. XUMHUYECKUE CBOHCTBA KHCIOT: B3aUMO-
NeiicTBUe ¢ MeTallaMH, OKCHIaMH METaJlsIOB, THAPOKCUAAMH METAJIJIOB, COJISIMH, CIIMPTaMH (peaxius 3TepH-
¢ukaun). OcoOble CBOMCTBA a30THOM M KOHLEHTPUPOBAHHOM CEPHON KUCIIOTHI.

OcHoBaHusl HeopraHuveckue u opranuueckue. OCHOBaHUS, WX Kiaccupukanms. XUMUYECKHUE CBOMCTBA OCHO-
BaHUH: B3aUMO/JIEHCTBHE C KUCIOTaMH, KUCIOTHBIMU OKCHAAMHU U COJSIMU. PaznokeHne HepacTBOPUMBIX OCHO-
BAaHUM.

Comu. Kiaccudukarus coneit: cpenHue, KUCIble U OCHOBHBIE. XMMHYECKHE CBOMCTBA COJIEH: B3aMMO/IeiicTBrE
C KHCIIOTaMH, IIeJI0YaMu, MeTaliaMu U cossiMu. [lpeacraBurenu comneil n ux 3HaueHue. XJIOPH HATPHs, Kap-
OoHar kanbius, Gocdat Kanbus (CpeIHUE CONHN); THAPOKAPOOHATHI HATPHUS U aMMOHHS (KUCIIBIE COJIN); THI-
pokcokap6onat meau (1) — manaxut (OCHOBHAS COJIb).

KavecTBeHHbIe peakiuy Ha XJIOpUA-, Cyibdar-, 1 kapOOHAT-aHMOHBI, KATHOH aMMOHUSI, KaTHOHKI xkene3a (1) u
(.

I'enetnyeckast cBsi3p MEXy KJIacCaMHM HEOPTaHWYECKUX W OpraHUYECKHX coeAuHeHui. IloHsaTue o reHernue-
CKOM CBSI3M M FeHETHUYECKUX psinax. ['eneTnueckuii psin metamna. ['eHeTnueckuit pag Hemerauia. OCOOEHHOCTH
TeHETUYECKOTO Psi/ia B OPraHUIEeCKON XUMUH.

Jdemoncrpanun. Komtekuus o0pasios MeTaJioB. B3aumoaelcTBre HaTpUsl M CYpbMBI C XJIOPOM, JKeJle3a C ce-
poil. ['opeHre MarHus M aIIOMHMHHA B KUCIOpoAe. B3aumoneicTBre MeN0YHO3EMENBHBIX METAUIOB C BOAOM.
B3anMopeiicTBie HATPHSI C ATAHOJIOM, ITMHKA ¢ YKCYCHOHM KHCIOTONW. ATIOMHHOTEpMUS. B3anmoelicTBre Mean
C KOHUEHTPUPOBAHHOM a30THON KHUCIOTOH. Pe3ynbTaTbl KOppO3uM METALUIOB B 3aBHCHUMOCTH OT YCIIOBHH €€
npotekanus. Komnexkuus oOpa3noB HemeTaluioB. B3anMoneiicTBre XJIOpHOW BOABI ¢ pacTBOpoM Opommuna (Mo-
nuna) Kanug. Konekius mpupoaHbIX OpraHuYecKuX KUCioT. Paz0aBieHne KOHIIEHTPUPOBAHHOM CEPHOM KHC-
JOTHL. B3amMojeiicTBrE KOHIICHTPUPOBAHHONW CEPHON KHCIIOTHI C caxapom, IEJUTION030M u Meapio. OOpasiibl
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MPUPOTHBIX MUHEPAIOB, COJCPKAIIUX XJIOPH] HATPUs, KapOOHAT KaIbIus, pochaT Kanblus U THIAPOKCOKapOo-
Hat meau (11). OOpa3ipl MUILEBBIX MPOAYKTOB, COACPIKAIIMX THIPOKAPOOHATH HATPUSA KU aMMOHHMS, HX CIIOCO0-
HOCTB K Pa3JIOKEHUIO MPH HarpeBaHuu. [ amenue conpl ykcycoM. KauecTBeHHbIE peakinu Ha KaATUOHBI M aHUO-
HBI.

JlaGopaTopHble onbIThI. 11. MictibiTanme pacTBOPOB KUCIIOT, OCHOBAHHM U COJicii mHAMKaTopaMu. 12. B3zanmo-
NefiCTBHE COSTHON KHCIIOTHI 1 PACTBOPa YKCYCHOM KHCIIOTHI ¢ MeTaimamMu. 13. B3anMoeiicTBre CONSTHOM KHC-
JIOTHI U pacTBOpa YKCYCHOW KHUCIIOTBI ¢ OCHOBaHUAMHU. 14. B3anMonelcTBUE CONSTHON KUCIIOTHI U pacTBOpa yK-
CYCHOM KHCIOTHI ¢ comsiMu. 15. TlomydeHnne u cBoHCTBa HEPACTBOPUMBIX OCHOBaHUH. 16. ['maponns ximopuaos u
aIleTaToB MIETOYHBIX METALTOB. 17. O3HaKOMIICHHE C KOJUICKIIMSAMHU: a) METaUIOB; 0) HEMETAIIJIOB; B) KHUCJIOT; T')
OCHOBaHUi1; 1) MUHEPAJIOB M OMOJIOTUYECKUX MaTEPHAJIOB, COAEPKAIIUX HEKOTOPHIE COJIH.

[pakTuyeckas padora Ne 2. PenieHue 3KCIIEPUMEHTAIBHBIX 33724 Ha WACHTU(UKALIUIO OPTaHUYCCKUX U He-
OPraHUYECKUX COCTUHEHUH.

4. TemaTnueckoe IJIAHUPOBAHUE

10 kaace
No HaunmenoBanue pazzaena/ TemMbl Kos-Bo Komn-Bo mpakTudeckux pabot
n/m 4acoB
1
Bregenue 1
2 | Ctpoenue u KIaccU(pUKALMSI OPTaHHYCSCKUX
COEIMHEHUI 8
3 | XuMudeckne peakiuy B OPTaHNIEeCKOH XU-
MHHU 4
4 | YraeBonoponbl [Ipaktnueckas padora Nel «Kaue-
18 CTBEHHBIN aHAJIU3 OPraHUYECKUX
COCIMHEHHI».
[Ipaktrueckas padota Ne2 o Teme:
«YTIEBOIOPOIBI».
5 | Couptsl u heHOIBI [IpaxTruueckas padora Ne3 o teme:
4 «CnupTh».
6 | Anbaeru/bl U KeTOHbI ITpaktuueckas padota Ne4 mo Te-
3 Me: «AJBIACTUIIBI U KETOHBDY.
7 | KapOoHOBBIE KHCIIOTHI, CIIOKHBIE 3)UPHI 1 [IpakTrueckas padbota Ne5 1o Te-
JKUPBI 7 Mme: «llomydyenue u usydenue
CBOMCTB KapOOHOBBIX KHCIIOTY.
8 | YrueBoxsl [IpakTuueckas padora Ne 6 o
7 TeMe: «YTIIEBOABD).
9 | AsoTcoiepialiie OpraHUYeCKHe COeIUHE- [Tpaktnueckas pabota: Ne 7
HU 6 «AMUHBI. AMUHOKUCIIOTHI. ben-
ku», Ne 8 mo teme: «nentudu-
Kalysi OpraHUYECKUX COENHE-
HUW.
10 | Buonornuecku akTHBHBIC BEI[ECTBA [IpakTuueckas pa6ora Ne9 «O6-
6 HapyXeHHe BUTaMUHOBY», Ne 10
«/letictBue ¢pepmMeHTOB Ha pa3-
JIMYHBIE BemiecTBan, Ne 11 «Ana-
JIU3 JICKAPCTBEHHBIX MPEnapaToB»
11
[MoBTOpenue u 0600IIeHNE 3HAHUI TIO OpTra- 2
HU4eckoi xumun 3a 10 kiace
Peseps 2
Hroro 68 11
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11 kaacce

No HanmMenoBanwue pasiena/ TeMbl Bcero, Komn-Bo nmpakTudeckux pabot
n/n qac.
1 Tema Ne 1: Ctpoenue BelecTBa 31 [IpakTuueckas padora Ne 1.
2 Tema Ne 2: Xumudeckue peakiuu 15
3 Tema Ne 3:BemiectBa u ux cBoiicTBa 17 [TpakTuyeckas pabora Ne 2
[Tpaktuyeckas padora Ne 3
4 Tema Ne 4 Xumust v )kU3HB 3
Peseps 2
Utoro 68 3
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