MNOSICHUTEJbHASA 3AITIUCKA
Hacrosmas pabodas ydeOHas mporpamma 06a3oBoro kypca «Xwmmus» mast 10 — 11 ximaccoB cpen-

Helt Pabouas mporpamma mo xumun s 10-11 knaccoB paspabortana B cootBercTBuM ¢ DenepaibHbIM
KOMIIOHEHTOM T'OCYAapCTBEHHOT0 oOpa3oBarenbHoro crangapra (ot 05.03.2004 Nel1089) u opueHTHPO-
BaHa Ha U3y4YeHHUE MpeaMeTa Ha 6a30BoM ypoBHe. Ha u3ydeHue mpeamera oTBOAUTCS 1 vac B HEJEIIO.
3a ocHOBY paboueit mporpammel B3sta mporpamma O.C.I'abpuensiaa ([Iporpamma xypca xumun amst 10-
11 1. 001Ie00pa30BaTENBHBIX YUpekACHU (0a30BbIi YPOBEHB). ».

H3yqeyue Xxumuu 6 cmapmeﬁ wiKone Ha 6bazo8om YpO6HE HanpaeileHo Ha oocmuoiceHue CﬂeayIOM/;MX

yeneii:

OCBOEHHME 3HAHUN O XMMHUYECKOW COCTaBJIAIONIEH €CTECTBEHHOHAYYHOH KapTHHBI MUpPA, Ba)KHEH-
IIMX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;

OBJIa/ICHUE YMEHUSIMH TIPUMEHAThH NIOJTy4YEeHHBIC 3HAHHSA I OOBSCHEHUS] Pa3HOOOpa3HBIX XUMHYE-
CKHX SIBJIEHHM M CBOMCTB BEIIECTB, OIIEHKH POJM XUMHUH B PA3BUTUH COBPEMEHHBIX TEXHOJIOTUN H
MOJy4E€HUH HOBBIX MaTE€PUAJIOB,;

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB U MHTEJIEKTYAIBHBIX CIIOCOOHOCTEH B MpoIecce CaMOCTOs-
TCIBHOTO HpI/IO6pCTCHI/ISI XUMHUUYECKUX 3HAHMH C HMCHOIb30BaHHEM Ppas3siIMYHbIX MCTOYHUKOB HH-
(hopMaIuu, B TOM YHCIIE KOMITBIOTEPHBIX;

BOCIIUTaHUE yOSKIEHHOCTH B MO3UTUBHON POJIM XMMHU B JKU3HU COBPEMEHHOI'0 00IIecTBa, HE0O0-
XOIMMOCTH XUMHUYECKH IPaMOTHOTO OTHOILECHMS K CBOEMY 340POBBIO M OKpY>KaroILell cpene;
NPUMEHEHHUE MOJyYCHHBIX 3HAHUN M yMEHHUH Uil 0€301acHOr0 MCIOJIb30BaHMS BEILECTB U MaTe-
pHasoB B OBITY, CEIBCKOM XO3SIMCTBE M Ha MPOU3BOJCTBE, PELICHUS MPAKTUYECKUX 3a/1a4 B TIOBCE-
JIHEBHOM KW3HU, NMPEIYNPEKICHUS ABICHUMN, HAHOCSIIINX BPEJ 3I0POBBIO YEJIOBEKA M OKpYKaro-
uieit cpene.

IMJIAHUPYEMBIE PE3YJBbTATBI OCBOEHMUSI
B pesynbTare n3ydeHus XuMuud Ha 0a30BOM YPOBHE ydalllUuecs TOJIKHBI
3HATH/MIOHUMATD
BOXHEHIINE XUMUYECKUE TOHATHUSA: BEUIECTBO, XMMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJia, OTHOCHU-
TCJIBHBIC aTOMHAs U MOJICKYJIApHad MacChl, MOH, aJUIOTPONHA, U30TOIIbI, XUMHWYCCKasA CBA3b, DJICK-
TPOOTPHUIATCIIBHOCTH, BAJICHTHOCTDL, CTCIICHb OKUCJICHUA, MOJIb, MOJIApHAsd Macca, MOJIS[pHLII‘/,I 06’L-
€M, BEILECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPHI, SJIEKTPOJIUT U HEDJIEK-
TPOJIUT, DIEKTPOIIUTUYECKAS JUCCOLMALIMS, OKUCIUTENb U BOCCTAHOBUTEINb, OKUCICHUE U BOCCTa-
HOBJICHHUE, TEIUIOBOM 3((EKT peakiiu, CKOPOCTh XUMHYECKOH peakIH, KaTaau3, XMMHUYECKOE
paBHOBecHe, YIIIEPOAHBIN CKelNeT, QYHKIIMOHAIbHAS TPYIIa, H30MEPHs], TOMOJIOTHS;
OCHOBHBIE€ 3aKOHBl XMMHH: COXPAaHEHHUS MAacCChl BEIIECTB, NOCTOSHCTBA COCTaBa, MEPUOANYECKUIMA
3aKOH;
OCHOBHBIC TCOPHUU XHMMUU!: XUMHYECKOH CBsI3H, BHCKTPOHPITH‘ICCKOP'I aycconuanyu, CTpoCHUA op-
TaHUYECKUX COCIUHEHU;
Ba)kHeHIIne BCHIECTBA U MAaTCpHaJibl: OCHOBHLIC MCTAJJIBI U CILJIaBbl; CEpHas, COJIdHAd, a30THAA U
YKCyCHasd KHUCJIOTBI; €109, aMMHUAaK, MUHEPAJILHBIC y;[06peH1/15{, METaH, 5THJICH, allCTUJICH, 6€H-
30JI, UCKyCCTBEHHbIC U CUHTETHUECKHIE BOJIOKHA, KAYUYyKH, IIACTMACCHI;
YMeTh
Ha3bIBaTh: U3YYCHHBIC BEIICCTBA 110 <<TpHBHaHBHOﬁ)) NI MC)KHYHapOﬂHOﬁ HOMCHKIJIaTYypE,
ONpeaAcIATE: BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHUYCCKUX DJICMEHTOB, THII XUMHUYECKOH CBA3U
B COCUMHCHUAX, 3apsa/] HOHA, XapaKTEP CPEabl B BOJHBIX PACTBOpax HCOPraHMYCCKUX COGIIPIHGHI/IfI,
OKHCIIUTENb U BOCCTAHOBUTEIb, IPUHAAJICKHOCTD BELIECTB K PA3IUYHBIM KJIACCaM OpPraHUYeCKUX
COEIMHCHUM;
XapaKTEepU30BaTh: JJIEMCHTBI MAJIbIX INEPUOAOB IO HUX IIOJIOXKCHHUIO B H@pHOJIH‘-ICCKOﬁ CHUCTCME
J.N.MenneneeBa; o0nyue XUMHUYESCKAE CBONCTBA METAJIOB, HEMETAJIJIOB, OCHOBHBEIX KIJIACCOB HE-
OpPraHUYECKUX COCTUHEHUMN;
OOBSACHSTH: 3aBUCUMOCTh CBOWMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; IPUPOJTy XUMHUIECKOH CBSI-
31 (MOHHOM, KOBAJICHTHOW, METAJUIMYECKON), 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIUK U TI0-
JIO’KEHUS] XUMUYECKOTO PaBHOBECHSI OT Pa3IMYHBIX (PaKTOPOB;
BBINIOJHATh XUMUYECKUM 3KCIIEPUMEHT 10 PaclO3HABAHUIO BaXKHEHIIIMX HEOPTaHUYECKUX M Opra-
HUYECKHUX BEILECTB;



—  TMPOBOJUTH CAMOCTOSITEIHHBIN MOWCK XUMHUECKOW MHOOPMAIMU C UCIIOJIE30BAaHHEM Pa3IMIHBIX
WCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX M3aHNAN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHETA);
WCTIOJ30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH 1 Nepefadn XUMAIeCKol nH(OpMaIuu
U €€ MPEJICTABJICHUS B PA3IMYHbIX (hopMax;

UCTIOTB306AMb NPUOOPEMEHHbBLE 3HAHUSL U YMEHUST 8 NPAKMUYECKOU 0esimeabHOCU U NOBCEOHEBHO

JHCUBHU OTIAL:

—  OOBSICHEHWS XUMUYECKHUX SBICHHUU, TIPOUCXOIAIINX B IPUPO/IE, OBITY M Ha IPOU3BOJICTBE;

—  OIpene’eHds BO3MOXKHOCTH NMPOTEKAaHWS XMMHUYECKUX TMPEBPAIICHUH B Pa3lUYHBIX YCIOBHUSIX U
OILICHKH UX TIOCIICIACTBHIA;

—  3KOJIOTHYECKH I'PaMOTHOTO MTOBEJICHUS B OKPYKAIOIICH cpejie;

—  OUCHKHU BJIVSHHS XMMHUYECKOTO 3arps3HEHUS OKPYKAIOUICH Cpellbl Ha OPraHMU3M YeJIOBEKa U JIpY-
TUEC KUBBIC OPTaHU3MEI;

—  ©Oe3omacHOTO OOpaIIeHusl ¢ TOPIOYUMH ¥ TOKCHYHBIMU BEIIECTBaMH, JTJAOOPATOPHBIM 00OpY/I0Ba-
HUEM;

—  TIPUTOTOBIIEHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIUX B OBITY ¥ Ha IPOU3BOJICTBE;

—  KPHUTHYECKOW OLEHKH JOCTOBEPHOCTH XMUMHUYECKOW MH(POPMAINH, MOCTYMAIOMIeH M3 Pa3HBIX HC-
TOYHUKOB.

COJAEPKAHUE

Xumus 10 knace.

BBenenue

[Ipeamet opranmueckoid xumuu. CpaBHEHHE OPraHUYECKUX COCIUHEHUN C HEOPTaHUYECKUMH.
[IpuponHbie, HCKYCCTBEHHBIE U CHHTETHYECKIE OpraHndeckue coennHenus. Knaccudukanus u HoMmeH-
KJIaTypa OpTraHHMYECKUX BEIIECTB.

Tema 1. Teopusi cTpoeHHs1 OPraHNYECKUX COETUHEHU T

BanenTHOCTh. XMMHUECKOE CTPOCHHE KaK IMOPSIIOK COSTUHEHHSI aTOMOB B MOJIEKYJIE COTTIACHO UX
BaJICHTHOCTH. THITBI XUMUYECKUX CBsi3eil. OCHOBHBIE MOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOCHUS Op-
raHU4ecKux coenuHeHui. [IoHsATHE O TOMOJIOTHU U TOMOJIOTaX, U30MEPUH U M30Mepax. XUMHUUICCKHE
(hOpMYJIBI U MOJICIIA MOJICKYJI B OPraHUUeCKOH XUMUH.

Tema 2. YriieBo1opoabI H MX NPUPOAHbIE HCTOYHUKHA

[Ipupoausiii ra3. Ankansl. [IpupomHerii ra3 kak ToruBo. [IpenMyrecTBa MpUpOIHOTO Ta3a mepen
JIpyruMu Bugamu Toruea. CocTaB IPUPOTHOTO Tasa.

ATKaHBI: TOMOJIOTHYECKUH PsJl, M30MEPHsI 1 HOMEHKIIATypa allkaHOB. XMMHUYECKUE CBOWCTBA all-
KaHOB (Ha MpHMEpe MeTaHa W dTaHa): TOPEeHHe, 3aMellleHue, pa3ioKeHne U aeruapuposanne. llpume-
HEHHE aJIKAHOB Ha OCHOBE CBOWCTB.

AnkeHbl. DTHJICH, €T0 MONydYeHue (IeruIprupoBaHIEeM 3TaHa U JAeTHApaTauell dTaHona). XuMude-
CKHE€ CBOWMCTBA ITHJICHA: TOPEHHUE, KaYeCTBEHHBIEC peakiui (0OeciBeunBaHue OPOMHOI BOJIBI U PacTBO-
pa mepMaHraHaTa Kajus), TUApartanus, moiuMepusanus. [lonmusTuneH, ero cBoWcTBa U MPUMEHEHHE.
[IpumeHeHue 3THIIeHA HA OCHOBE CBOMCTB.

AnxagueHb U Kayuyk u [loasrue 00 ankaaueHax Kak yriaeBoI0pOIaX ¢ IByMsl IBOMHBI-
MU CBS3SMH. XMMHUYECKHE CBOWcTBa OyTamueHa-1,3 u m3ompeHa: oOecrBeunBaHHE OpPOMHON BOJBI U
MOJIMMEpHU3aIHs KaydyKku. Pesuna.

A 7 X ¥ H Bl. AlleTHJICH, €r0 MOJyYeHHe MUPOTU30M MeTaHa M KapOWIHBIM CIIOCOOOM. XuMuUe-
CKHe CBOICTBA alleTHIICHA: TOPEHHUE, 00ecIIBeUnBaHUEe OPOMHOM BOJIbI, IPUCOCTUHEHHE XJIOPOBOIOPOJIA
u rugpatanus. [[puMeHeHne aneTniaeHa Ha OCHOBE CBOMCTB. Peakiust moammepu3auy BUHIIXJIOPUIA.
TToAMBUHUIXTIOPU U €TO IPUMEHEHUE.

Apens. b eH3 o [lonyueHue OeH30/1a U3 TeKCaHA U alleTWICHA. XUMHYECKHE CBOICTBa OcH-
30J1a; TOPEHUE, rajoreHupoBanre, HuTpoBanue. [IpumeHenne 6eH3071a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CocraB u nepepaborka Hedtu. Hedrenpoaykrel. beH3uH u nmoHsTHE 00 OKTAHOBOM YHC-
ze.

JlabopaTopHble onbIThI: 1. M3roroBnenne Mozaeneil Monekyn ankaHoB. 2. M3rorosnenue Mone-
Jeit MOeKy ajgKkeHoB. 3. 3HaKOMCTBO ¢ o0pa3aMu Kay4dyKoB (paboTa ¢ KOJUIEKIIHSIMN).

4. OGHapyKeHUe HeTIPeIeIbHBIX COCTUHEHHI B KUIKUX He(PTEIPOayKTaX.

Koutpoabnas pa6ora Nel no Teme «YTIeBoIOPOIbI U UX PUPOTHBIC UCTOUHUKIY

Tema 3. Kucsiopoacoaepskainiye opranndeckue coeAUHEHNs U UX MPUPOIHbIE HCTOYHUKH

EQuHCTBO XMMUYECKON OpraHU3alUy >KMBBIX OPraHU3MOB. XUMHYECKUN COCTAB KUBBIX OPraHu3-
MOB.



C n u p T bl [lonmydenue 3TaHOIa OpOXKEHUEM IIIOKO3bI U THipaTanueil atmieHa. ['uapokcuibpHast
rpynmna kak QyHknroHansHas. [IpencraBieHrne o BOIOPOAHOM CBsI3M. XUMHUYECKHE CBOMCTBA ATAHOINA:
rOpeHue, B3aUMOJICHCTBUE C HaTprUeM, 00pa3oBaHie MPOCTHIX U CIOKHBIX A3(UPOB, OKUCIECHHE B ajb/e-
rua. [IpuMeHenune 3TaHoOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEACTBUS U IPEaYyIIPEKICHHE.

[lonsaTHe o mpenenbHBIX MHOIOATOMHBIX CIIUpTax. [ IMIepuH Kak MpecTaBUTENb MHOIOATOMHBIX
cnupToB. KauecTBeHHast peakiiysi HA MHOTOaTOMHBIE CcIUpPTHL. IIpuMeneHne rauuepuHa.

Kamennsrii yrons. @enon. KokcoxuMudeckoe mpon3BoJICTBO U ero npoaykuus. [lomyuenne deHo-
Jla KOKCOBaHMEM KaMEHHOTO yrisi. B3anMHoe BiusHUE aTOMOB B MOJIeKye (peHoma: B3auMOAEHCTBHE C
THIPOKCUIOM HATpUs M a30THOM kucioroil. [lomukonmencanus ¢enona ¢ dopmanbaeruioM B ¢GpeHo-
nohopmansaeruHyto cMoiy. [Ipumenenue ¢peHona Ha OCHOBE CBOCTB.

A nb aerunasbl [lonrydeHne anpaeruoB OKUCIEHUEM COOTBETCTBYIOLINX CITUPTOB. XUMHUYECKHUE
CBOWCTBA abJETUAOB: OKUCICHHE B COOTBETCTBYIOLIYIO KUCIOTY ¥ BOCCTAHOBJICHUE B COOTBETCTBYIO-
i cimpt. [IpuMenenne GpopManbaeruia 1 aleTanbIeruia Ha OCHOBE CBONCTB.

KapOonoBrbie kucnotel. [lomydeHnekapOOHOBBIX KUCIOT OKHCICHHUEM ajbIeTHAoB. XHMUYCCKUE
CBOWCTBA YKCYCHON KHCIIOTBI: OOIINE CBOWCTBA ¢ HEOPIraHWYECKUMH KHCIOTaMU M peakuus sTepudu-
kaiuu. [IpuMeHeHne yKCyCHOM KHCIOTHI HA OCHOBE CBOMCTB. BBICIINE KUPHBIE KHCIOTHI HA IPUMEpE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Crnoxubie 3¢upsl u xkupbl. llonyderne crnoxubIX 3pupoB peakimeil stepuduranmu. CroKHBIC
3¢upsl B IpUpoJe, uX 3HaueHue. [IpuMeneHne cnoxHbpIX 3UpoB HA OCHOBE CBOUCTB.

JKupbl kak cioxHbIe 3hUpbl. XUMHUECKUE CBONCTBA )KUPOB: THAPOJINA3 (OMBLICHHUE) M THAPUPOBA-
HUE XUIKUX KUPoB. [IprMeHeHue )xupoB Ha OCHOBE CBOMCTB.

YT 1 e B o 1Bl YIIIEBOABI, UX KIACCH(UKAIMA: MOHOCAaXapuabl (TIOK03a), Jucaxapus! (caxa-
po3a) U moyMcaxapuabl (Kpaxmall U IEeJUT0103a). 3HAYCHUE YIJICBOJOB B KUBOW MPHUPOJE U B KU3HU
YeoBeKa.

I'mroko3a - BemecTBoO ¢ IBOMCTBEHHON (PyHKIIMEH -aibIeruIoCupT. XUMHIECKHE CBOWCTBA TIIIO-
KO3bl: OKHCJICHHE B TJIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJIEHHE B COpOUT, OpokeHHE (MOJIOYHOKHUCIOE U
criuproBoe). [IpumMeHeHne riroKo3bl Ha OCHOBE CBOMCTB.

)Z[Hcaxapm[m " MoJimcaxapubl. ITonsarue o pCaKknugXx MOJUKOHACHCAIWU W THAPOJIN3a Ha IIpU-

Mepe B3aMMOIIPEBPALIEHHUHA: TIIF0K03a <= TI0JIMCaXapH /L.

JlabopaTopHbie onbIThl: 5. CBoiicTBa sTHIIOBOrO cnupra. 6. CBoiicTBa rimuepuHa. 7. CBoHCTBa
¢dopmanbrernaa. 8. ColicTBa ykcycHoW KucioThl. 9. CBoiictBa xupoB. 10. CpaBHEHHE pacTBOPOB U
CBOICTB MblJIa M cTUpaibHOTO Topomika. 11. CpoiicTBa rimoko3sl. 12. CBoiicTBa Kpaxmara.

Tema 4. A3oTcoaep:kaiume coeJUHEHHUs] U UX HAXOKAEHHe B )KUBOM npupojae

A M u H bl [lonsTue 06 amuHax. [lonyueHre apoMaTnyeckoro aMruHa - aHHWJIMHA - U3 HUTPOOEH30-
7a. AHWJIMH KaKk OpraHUYecKoe OCHOBaHHWeE. B3auMHOe BIUSHHE aTOMOB B MOJICKYJIE aHWJIMHA: OCJIa0-
JIEHWe OCHOBHBIX CBOMCTB W B3amMojeicTBHe ¢ OpoMHON Bojoi. [IpuMeHeHWe aHWIMHA HAa OCHOBE
CBOICTB.

AMUHOKHUCIO T bI. [lonydeHne aMHMHOKHCIIOT 13 KapOOHOBBIX KUCIOT U TUAPOIIM30OM OEJIKOB.
XUMHUUECKHE CBOMCTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHWYeCKUX COCIUHEHUI: B3aUMOICHCTBHE
CO IIEJI0YaMH, KHCIOTaMU U APYT C APyroM (peakuus NoJIMKoHAeHcauuu). llentunHas cBsS3b U mosu-
nenTu bl [IpuMeHeHne aMHHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lony4yenne GenKoOB peakiueil MOINKOHACHCAIIMH aMIHOKHCIOT. [lepBruyHas, BropuyHas
U TPETUYHAsl CTPYKTYPHlI OEIKOB. XMMHUYECKHE CBOMCTBA OEJIKOB: TOpPEHHUE, ACHATYpaLHsl, THAPOIN3 U
LBETHBIE peakuuy. buoxumuueckre QyHKIHHA OEIKOB.

I'eneTnyeckast cBsI3b MEXIY KJIaCCAMH OPTaHUYECKUX COCTUHEHHH.

HyxneunoBsl e KucaoTsl. CHHTE3 HYKJIEHHOBBIX KHCJIOT B KJIETKE U3 HyKJIeoTH10B. O0-
mui miaH crpoeHns Hykieoruaa. CpaBHenue ctpoenus U pyakuuit PHK u JJHK. Ponp mHyknenHOBBIX
KHCJIOT B XpaHEHHWH W Tiepesiaue Hacie cTBeHHON nHpopmanuu. [loHsTHEe 0 OMOTEXHOJIOTHH W TeHHON
WH)XCHEPHUH.

I'enernyeckas cBsI3b MEXIY OPraHUYECKUMH COEIMHEHHUSIMH.

JlaGopaTopHbie onbIThI: 13. CBoiicTBa OENKOB.

IIpakTuyeckue padoThl: 2. PemeHue SKCIepUMEHTAIBHBIX 33/1a4 Ha MICHTH(PHUKAIIMIO OpPTaHu-
YECKUX COEIMHEHU.

KonTpoabnas padora Ne 2 mo Teme «A30Tcoepskaliue OpraHndecKne coeJuHeHNs»

Tema S. BHOIOrHYeCKH AKTHBHbIC OPraHUYeCKHe COeIMHEHHUs



® e pw™meHT B PepMEHTH KaK OMOJOTHICCKHE KaTaIN3aTOPBI OSIIKOBOM MPUPoIbl. OcOOCHHOCTH
¢bynkuuonupoBanus ¢epmMeHToB. Ponb (pepMEHTOB B JKHM3HEAEATENBHOCTH JXMBBIX OPraHU3MOB U
HapOJHOM XO3HCTBE.

B u T awmu H bl [lonstue o Butamunax. Hapymienus, cBsi3aHHble ¢ BUTAaMUHAMU: aBUTaMUHO3BbI,
TUIIOBUTAMHUHO3bI U THIIEpBUTaMUHO3bI. Butamun C Kak NpeacTaBuTeNb BOJOPACTBOPUMBIX BUTAMUHOB
Y BUTAMHH A KakK NPeICTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M 0 H bl. [loHATHE 0 TOPMOHAX KaK T'yMOPAJIbHBIX PETYJIATOPAX XKU3HEAEATEIbHOCTH KHBBIX
opranu3moB. VIHCy/IHH U afpeHaInH Kak IpeacTaBuTesn ropMoHoB. Ilpodunakruka caxapaoro nuabe-
Ta.

JlekapcrtB a. JlekapcTBeHHAs! XUMUS: OT HATPOXUMHH O XUMUOTEpanuu. AcupuH. AHTHONO-
TUKHU 1 aucOaktepno3. Hapkotnueckue BemectBa. Hapkomanus, 6opr0a ¢ Heil u nmpodunakTuka.

JladopaTopHble padoThbi: 14. 3HAKOMCTBO ¢ 00pa3maMu JICKapCTBECHHBIX IPEIapaToB AOMAITHEH
MEANIMHCKOH alTeuKH.

Tema 6. UckyccTBeHHBIE M CHHTeTHYECKHE IOJMMepPhI

NcKkyccTBEHHBI €I OJHUM e P bl [lonydeHue NCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOIYKTOB
XUMHAYECKON MOIU(UKALUN NIPUPOAHOTO MOJIMMEPHOTO ChIpbA. VICKyCCTBEHHBIE BOJIOKHA (ALleTaTHbIN-
IIeJIK, BUCK03a), UX CBOMCTBA U IPUMEHEHHE.

CuHTeTHYECKHE IOJUMe P bl [lonmydeHne CMHTETHYECKUX TTOJIMMEPOB PEAKIUAMH T10-
JUMEpHU3aLud U MoJMKoHAeHcauuu. CTpyKTypa MOJUMEPOB JHMHEHHAs, Pa3BETBICHHAs M NPOCTPaH-
cTBeHHas. [IpencraBuTenu CHHTETHYECKHMX IUIACTMAcC: MOJIMATHIEH HU3KOTO M BBICOKOTO JaBJICHUS,
MOJIUTIPOIIMIIEH U MOJIMBUHIIIXJIOpU]. CUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIlpOH.

JlaGopaTopHbie padoTsl: 15. 3HaKOMCTBO ¢ 00pa3iamu ImIacTMacc U BOJIOKOH (paboTa ¢ KOJUIEK-
usmMu). 16. 3HaAKOMCTBO ¢ 00paslaMu KaydyKoB (pa0doTa ¢ KOJUISKIIUAMHU ).

IIpakTuyeckue padoTel: 2. Pacio3HaBaHUE JIaCTMACC U BOJIOKOH.

Xumusa 11 knacc.

Crtpoenue atoma u nepuoguyeckuii 3axkon /{. U. Menaeneena .

OCHOBHBIE CBEJEHHS O CTpPOCHHHMAaTOMa. SIpo: MPOTOHBI U HEUTpoHBI. M30TOMBI. DNEKTPOHBI.
DneKkTpoHHas 000JI0uKa. DHEPreTU4ecKuii ypoBeHb. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK
aTOMOB DJIEMEHTOB 4-Tr0 U 5-TO TepuoaoB nepuoandeckoin cuctemsl J[. M. MenaeneeBa (mepexoTHbIX
aneMeHTOB). [loHsATHE 00 OpOMTANSIX. S- UP-OpOUTATH. DIEKTPOHHBIE KOHQUTYpAIIMA aTOMOB XHMUYe-
CKHX 3JIEMEHTOB.

[lepunonuueckuii 3axoH /. I.MenneneeBa B CBeTE yU€HUS O CTPOCHUU

atoma. Otkpeitue J[. . MenneneeBbIM NepUOANYECKOTO 3aKOHA.

[lepuoanueckas cucreMa XuMuieckux 3neMeHToB J[. . Menpeneera - rpaduiyeckoe oToOpakeHue
NEPUOJNUYECKOT0 3aKoHa. DU3NYECKUI CMBICIT MOPSAAKOBOTO HOMEpa 3JIEeMEeHTa, HoMepa Neprojia 1 Ho-
Mepa rpymisl. BanentHeie anekTpoHsl. [IpuduHBl H3MEHEHHUs] CBOWCTB 3JIEMEHTOB B MEPHOJAX M TPYII-
nax (TJIaBHBIX MOATPYIIax).

[TonmoxxeHnue BoIOpo/Ia B MEPUOJNUECKOI crucTeMe. 3HaueHHe NMEPHOANYECKOro 3aK0oHa 1 TepHOIU-
YEeCKOH CHCTEeMBbl XMMUYecKuX 3j1eMeHToB . M.MenzaeneeBa [y pa3BUTHS HAYKU U IOHUMaHHUS XUMH-
YECKOM KapTUHBI MUpA.

JlaGopaTopubie onbIThl: 1. KoHcTpynpoBaHue nepHoIudecKoi TabIHIbI SIIEMEHTOB C UCTIONIB30-
BaHUEM KapTOUEK.

CTtpoeHue BeliecTBa.

Wonnas xumudeckas cBsi3b. Katronsl n annonsl. Kitaccudukarust nonos. MoHHBIE KpUcTaIIHYe-
ckHe pemieTkd. CBONCTBA BEIECTB C 3TUM TUIIOM KPUCTAJUINYECKUX PELIETOK.

KoBanentHas xuMudeckasi CBsI3b. DJIEKTPOOTPULIATENBHOCTD. [lonspHas 1 HENmoJspHAs KOBAJEHT-
Hble cBa3u.Junons. [1onapHOCTE CBS3M M MONSIPHOCTH MOJIEKy Tbl. OOMEHHBIN U JOHOPHO-aKIIETITOPHBIN
MEXaHU3MBI 00Pa30BaHNs KOBAIEHTHOW CBA3H. MOJNEKyIIpHBIE M ATOMHBIE KPUCTAUINYECKHE PEIIETKH.
CBoJiCTBa BEILECTB C 3TUMH TUIIAMH KPUCTAIIIMYECKUX PEIIECTOK.

Meramnnueckas xuMudeckast cBsi3zb. OCOOCHHOCTH CTPOEHHUS aTOMOB MeTayuIoB. MeTayumyeckas
XUMHYECKasd CBA3b U METAJUIMYECKas KpHcTauindeckas pemeTka. CBOMCTBa BEIIECTB C 3TUM THIIOM
CBSI3H.

Bonoponnas xumudeckas cBsi3b. MeXMONEKYIspHas U BHYTPUMOJEKYJSIpHas BOAOPOIHAS CBS3b.
3HadYeHue BOJIOPOTHOMN CBSI3H JJIsl OPTaHU3AIIUH CTPYKTYP OUOIOIMMEPOB.

[Tomumepst. ITnacTMaccsl: TepMOIIIACTEL U PEAKTOIUIACTHI, UX MPEJCTaBUTENN U NIpUMeHeHue. Bo-
JIOKHA: TIPUPOJAHBIC (PAaCTUTENBHBIC M KUBOTHBIC) U XMMUYECKUE (MCKYCCTBEHHBIE M CHHTETHYECKHE),
UX IPEACTaBUTEIN U IPUMEHEHHUE.



T'az000pa3Hoe cocTosiHHME BEIecTBa. Tpu arperaTHBIX COCTOSTHHS BOABI. OCOOCHHOCTH CTPOCHHUS
razoB. MoJIIpHBI 00beM ra3000pa3HBIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX MPUPOAHBIX CMECEH: BO3AYX, MPUPOIHBII ra3. 3arps3HeHne aTMoc(epbl
(KUCTOTHBIE TOKAU, TAPHUKOBBIN 3 deKT) n Ooprda ¢ HUM.

[IpencraButenyu razoo0pasHbIX BEIIECTB: BOAOPOX, KUCIOPO, YIJIEKUCIbIM ra3, aMMHaK, STHJICH.
Ux nomy4enue, cobnpaHue 1 paclo3HaBaHUE.

XKunkoe coctosinne BemectBa. Bona. IloTpebnenne Boabl B OBITY M Ha POU3BOACTBE. JKecTKOCTh
BOJIBI M CIIOCOOBI ee yCTpaHEeHus. MUHepanbHble BOAbI, UX HCIIOJIb30BAaHUE B CTOJIOBBIX M JICUEOHBIX
nesix. JKuakue KpucTanibl U UX IPUMEHEHHE.

TBepaoe cocrosiHue BemecTBa. AMOp(HBIE TBEPbIC BEIIECTBA B IPUPOE U B KU3HH YeJIOBEKa, HX
3HaueHue U npuMeHeHue. Kpucramimdyeckoe CTpOeHHE BEIIECTBA.

Hucnepcurpie cucteMbl. [IoHATHE 0 AMCTIEPCHBIX cUcTeMax. JlucrepcHas (a3a U qucrepCHOHHAsS
cpena. Knaccupukanms JUCIEepCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSIHUSL AUCIEPCHON
Cpelbl U AUCTIEPCHOHHOM (ha3bl.

I'pyboancniepcHble CUCTEMBL: IMYJIBCUH, CYCIICH3HH, a9PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: €N U 30JIH.

CocraB BemiecTBa U cMeceil. BeliecTBa MOJIEKYyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH I10-
CTOSIHCTBA COCTaBa BEILIECTB.

ITonsTHE «107S» U ee Pa3HOBUAHOCTU: MaccoBas (HOJISL AJIEMEHTOB B COEIMHEHHUH, JOJISI KOMIIO-
HEHTa B CMECH - JIOJIsI IPUMECEH, A0 paCTBOPEHHOTO BEIIECTBA B pacTBOpe) U oObeMHast. Jloyis BBIXO-
Jla TIPOJTyKTa peaKkui OT TEOPETUIECKH BO3MOKHOTO.

JlaGopaTopHble onbIThI: 2. OnpeeneHne THIA KPUCTALTHISCKON PENIeTKH BEIIeCTBA U OIHCa-
HUE ero cBOMCTB. 3. O3HaKOMIJIEHHE C KOJUIEKIHEH MOJUMEPOB: IJIACTMACC M BOJIOKOH U U3JENUS U3
HuX. 4. McnplTaHue BOJBI Ha KECTKOCThb. YCTpaHEHHE KECTKOCTU BOABI. 5. O3HaKOMJIEHHE C MHUHe-
panbHBIMH BofamMu. 6. O3HaKOMJIEHHE C JUCTIEPCHBIMU CUCTEMaMHU.

IIpakTuyeckas padora: 1. [loxydyenne, coOnpaHue U pacrio3HaBaHHE Ta30B.

KonTpoabHbie padoThI:

1. ITo Teme «IICXD. Buapl XUMHYECKOH CBSI3H».

2. Ilo Teme «Ctpoenue BeuiecTBa U (POPMBI €10 COCTOSTHUS».

XuMuYecKue peakium.

Peakuuu, uaymue 0e3 U3MEHEHHs COCTaBa BEIIECTB. AJIJIOTPOIUS W aJUIOTPOIHbBIE BUAOU3MEHE-
Hust. [lpuumHel annorponuu Ha npuMepe Moaudukanmii kucinopona, yriaepoga u ¢pochopa. O30H, ero
Ouosiornueckas poib. M3omeps! u u3omepust.

Peakuuu, uaynme ¢ ©3MEHEHHEM COCTaBa BeIeCTB. Peaklnu coenHEHus, pa3ioKeHus, 3amelle-
HUSI 1 0OMEHa B HEOPraHMYECKOW U OpraHMYecKor XuMud. Peakimu 5K30- 1 sHI0TEpMUUeckue. Temo-
BOM 3 (EeKT XUMHUECKON PEeaKkUul U TEPMOXUMHUYECKHE ypaBHEHUs. Peakuuu ropeHus, Kak 4acTHBIN
CITy4dail 3K30TepMHUUECKUX PEAKIIHI.

CKopocTh XMMHUYECKON pPEeaKIINU.

CKOpOCTh XUMUYECKON peaKkIK. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIMH OT MPUPOABI pea-
THPYIOIIMX BEIIECTB, KOHIIEHTPALUY, TEMIIEPATyphl, IUIOIAN TTOBEPXHOCTH CONPUKOCHOBEHHUS U KaTa-
mu3atopa. Peakumu romo- u rereporennsle. [lonarue o karanmze u karaiauzatopax. depmMeHTHI Kak
OMOJIOTMYECKHE KaTaJIn3aTOPbl, 0COOEHHOCTH X (YHKIIMOHHUPOBAHUSL.

ObparumocTh XuMHUYECKHX peakuuii. HeoOpaTumeie n oOpatumble Xxumudeckue peakunu. Coctosi-
HUE XMMHUYECKOTO PaBHOBECHS IJIsl OOpPATUMBIX XUMHUYECKHUX peaknuil. CriocoObl CMEIIeHnsT XUMHIde-
CKOT'0 paBHOBECHS Ha pUMepe CHHTe3a aMMuaka. [loHaTue 00 OCHOBHBIX HAay4YHBIX MPHHIMIAX TPOU3-
BOJICTBA Ha MPUMEPE CUHTE3a aMMHUAaKa WJIM CEPHONU KHCIIOTHI.

Poutb BOZIBI B XUMUYECKOW peakiyu. VICTHHHBIE pacTBOpPBL. PacTBOpHMOCTh M KiaccU(HKAIUs Be-
IIECTB 0 STOMY MPHU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPUMEBIE  HEPACTBOPHUMBIE BEIIECTBA.

ONEKTPONUTHI U HEANIEKTPOIUTHI. DJIEKTPOIUTHYECKAs Aucconnanus. Kuciorsl, 0CHOBaHHUS U COIH
C TOYKH 3PEHUS TEOPHUH IEKTPOITUTHUECKON JUCCOIHAIINH.

XWMHYECKHe CBOWCTBA BOJBI; B3aMMOJAEWCTBHE C METAIJIaMH, OCHOBHBIMH M KHCJIOTHBIMH OKCH-
JaMH, pa3joKeHUe U 00pa30oBaHUe KPUCTAIIIOTHAPATOB. Peakunu runparanuy B OpraHndeckoil XMMUH.

I'maponu3 opraHryeckux U HEOpraHW4eckux coeanHeHnid. HeoOpaTumelil rugponu3. OOpaTUMBbIi
TUAPOIIU3 COJIEN.

I'uaponu3 opraHMYeCKUX COEIMHEHUN U €ro NPAKTUIECKOE 3HAYCHUE JUIS OYUEHUs THAPOIU3HO-
ro coupTa U MbiIa. buonornueckas pojib TUAPONK3a B TIACTHYECKOM M DHEPreTUYECKOM OOMEHE Be-
IIECTB U SHEPTUH B KIIETKE.



OKHCIAUTENHHO - BOCCTaHOBUTENbHBIE peakiuu. CreneHb okucieHna. OnpenencHHe CTENCHH
okucieHuss mo Qopmyne coemuHeHus. lloHATHE 00 OKHCIUTENFHO-BOCCTAHOBUTENHHBIX PEAKITUIX.
OxucieHne 1 BOCCTaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTED.

OnexTponu3. DIEKTPONINU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpolecc. DIEKTPOIU3 paciia-
BOB M PacCTBOPOB Ha IpHMepe XJopuaa HaTpus. [IpakTideckoe MprUMEeHEHHE NEKTPOIu3a. DIEKTPOIH-
TUYECKOE TIOJTyICHHUE ATFOMHHUS.

JlabopaTopHble onbITHI: 7. Peakius 3aMeleHus] MEU JKEIe30M B pacTBOPE METHOTO KyHopoca.
8. Peakmmu, uaymme ¢ oOpazoBaHHEeM Ocajka, raza U Boabl. 9. [lomyuenue Kucimopoaa pasioXeHHEeM
TIePOKCHIAa BOAOpOIa ¢ moMoIIbio okcuaa mapraniia (IV) u karanmassl ceiporo kaprodens. 10. Pazminda-
HBI€ CITy4au THJIPOIH3a COJIEH.

IpakTnyeckue padoTsi: 2. 3aBUCUMOCTb CKOPOCTh PEAKIIMU OT HEKOTOPHIX (PAKTOPOB CPEAbIL.

3. OOpaTUMBIA 1 HEOOPATUMBIA THAPOIIH3 COJICH.

KonTpoabnas padora: 3. [To Teme «XUMHUYECKHE pEAKIUI.

BemecTBa 1 ux cBONCTBA.

M e T a 1 1 b1. B3aumoeiicTBre METAIIIOB ¢ HEMETaIIaMH (XJIOPOM, Cepod U KHCIOpoaoM). Bian-
MOJACHCTBUE LIENOYHBIX U IIETOYHO3EMEJIbHBIX METAJIOB C BOJIOH. DIEKTPOXUMHUYECKHM Psii HAmps-
JKeHUU MeTauoB. B3anMojeiicTBHe METAIIIOB ¢ pacTBOpaMHU KUCIIOT U cojiei. AmoMuHoTepMus. B3a-
UMOJICHCTBHE HATPHS C 3TAHOJIOM U ()EHOJIOM.

Koppozus metamnos. [loHsaTHE 0 XUMUYECKON U 3JEKTPOXUMHUYECKON KOppo3un MetamioB. Cro-
COOBI 3aIIUTHl METAIIIOB OT KOPPO3HH.

He M e Tanns. CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTCHOB KaK HanboJiee THIMYHBIX MPeICcTa-
BUTENel HemeTauioB. OKHCIUTETbHBIE CBOWCTBA HEMETAIIOB (B3aUMOIEHCTBIE C METaJUIaMH M BOJO-
ponom). BoccraHoBUTEIbHBIE CBOWCTBA HEMETAIOB (B3aUMOCHUCTBHE ¢ OoJiee 3IEKTPOOTPHLATEIb-
HBIMH HEMETAJUIAMU U CJIOXKHBIMHU BEIIECTBAMHU-OKUCIUTEISIMHU).

Kucnorser Heopraamueckue u opra H M 4 € ¢ K U €. Kitaccudukarms KucioT. XuMHIeCKHe CBOHCTBA
KHCJIOT: B3aMMO/ICHCTBHE C METAJUIaMHU, OKCHJIAMHU METaJUIOB, THAPOKCHAAMH METAIIJIOB, COJISIMH, CITHP-
tamu (peakuust dTepudukanun). OcoObie CBOHCTBA a30THON M KOHIIGHTPUPOBAHHOW CEPHON KHCIIOTHI.

OcHOBaHUS HeOpraHMUYecKUue U opTraHHUYecKHe OcHOBaHUS, UX KIaccuDU-
Kanus. XMMUYEeCKHe CBOWCTBA OCHOBAHHM: B3aWMOJICHCTBHE C KHCIOTaMH, KUCIOTHBIMH OKCHIAMH U
consiMu. Pasno)keHne HepacTBOPUMBIX OCHOBaHUH.

C o 1 u. Knaccudukanus coneii: cpeqHue, KUCIbIe H OCHOBHbIE. XHMMHUYECKUE CBOHCTBA COJICH:
B3aMMO/ICHCTBHE C KUCIOTaMH, IIEI0YaMU, MEeTaJulaMu U coyisiMu. llpeacraBurenu coneit u Ux 3Hade-
Hue. XIOopUa HaTpus, KapOoHAT KanbIusl, GocdaT kanbuus (CpeaHue COIN); TUAPOKAPOOHATHI HATPHUS U
aMMOHWUsI (KucIbie coun); ruapokcokapoonat meau (II) - Mmanaxut (ocHOBHAS COJB).

KauecTBeHHBIE peakiuu Ha XJIOPUA-, Cyib]ar-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHWSI, KATHOHBI
xenesa (11) u (110).

I'eneTnueckas cBsA3b MEXAY KJacCaMU HEOPTaHMYECKHUX U OpraHUYecKUX coequHeHuil. [lonsrue o
TEHETHUYECKOUW CBS3M M T€HETHUECKHX psaax. [ eHeTmueckuil psanm metaa. ['eHeTwmdeckuit psg 6eme-
taia. OcCOOEHHOCTH TEHETUYECKOTO Psijia B OPTaHWYeCKOH XUMUH.

JladopaTtopHbie onbITh: 11. O3HaKoMIIeHHE C KOJuTeKIuei metauioB. 12. [lomyuenue Bogopoaa
B3aMMO/IEHCTBHEM KHCIOTHI ¢ TUHKOM. 13. O3HaKoMIIeHHE ¢ KOJUIeKIHel HeMeTauioB. 14. O3Hakomite-
HUE ¢ KOJUIeKIHen KUcioT. 15. 'uaponus XopuaoB 1 aleTaToB HIEIOYHBIX MeTauioB. 16. O3Hakomiie-
HUE ¢ KoJuleKIuen ocHoBaHui. 17. McnplTaHue pacTBOPOB KUCIOT, OCHOBAHUH U COJIEH MHIUKATOPAMH.
18. O3HakoMIIEHHE C KOJUIEKIIEeH MUHEPAIOB, COJEePKAIINX COJTH.

IpakTnyeckas padora Ne4. Penienue skcrepuMEeHTANBHBIX 337a4 Ha WACHTU(QHUKALNIO OPraHH-
YECKHUX U HEOPTaHUYECKUX COCIUHEHUH.

KonTpoabnas padora: 4. 1o reme «BemecTBa u ux cBOMCTBaY.

TEMATHYECKOE IIVTAHUPOBAHME

Ne i/ | Ha3Banmne TemMbl | KonnyectBo yacoB
10 KJIACC
1. Brenenue 1
2. Teopusi cTpOEHUS! OPraHU4YECKUX COEAMHEHUIN 3
3. YrneBo10poibl U UX MPUPOJHBIE UCTOYHHUKH 9
4, Kucnoponconepskammune COeAMHEHNS U UX HAXOKIEHHE B JKH- 9
BOM MpHUPOJE.
5. A3oTcoaepKale OpraHndeckie COETNHEHNS U UX HaX0XK- 6




JICHHUE B XKUBOW NIPHPOJIE

6. bronornuecky akTHBHBIE OPraHUYECKUE COCTHHEHUSI. 2
7. HckyccTBEHHBIC U CHHTETHYECKUE OPTaHUIECKUE COCIHE- 4
HUS
Hmozo 34
11 KlIACC

1. Crpoenne aroma. Ileprognaeckuii 3akon J1. 1. Menneneena. 3
2. CTpoeHue BeIecTna. 14
3. XUMUYECKHE PEAKITHH 8
4, BemecTBa 1 ux cBOMCTBA. 9

Hmozo 34




