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VYuyebOnas pabouas mporpamma mo xumuu B 10- 11 kiacce paspaboraHa Ha OCHOBE
[TpumepHO mporpaMMbl CpeaHero (TMOJHOT0) 00IIero 00pa3oBaHUs MO XUMHH (MPOPUILHBIA
ypoBeHb) 2006 r., IIporpammber kypca xumuu aisi 8-11 kiaccoB 001meoOpa3oBaTEeIbHBIX
yapexaeHuit (mpobunsHbiii ypoBeHb) 2007 r. aBrop ["adbpuensua O.C. u ®KI'OC.

Jannas nporpamMma peanmzoBana B yueOnuke: ["abpuensa O. C, ®.H.MackaeB Xumus.
10- 11knacc, npodunbsHblil ypoBeHb — M.: JIpoda, 2017,

KonmuecTBo yacoB, Ha KOTOpPOE paccuuTaHa padbodasi mporpamma.
Bcero: 10 xmacc- 102 waca (34uenmenu) ,11 kmace - 102 yaca; B Hememo-3 vaca (B romy- 34
yueOHbIE HE/IEIN).

1.Ilnanupyembie pe3yJabTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa;

Bbll'IyCKHI/IKI/I AOJI’KHBI YMETb:

1. JlaBatp ompeneneHUs U3YYEHHBIX  TOHATUN:  BEIIECTBA  MOJEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS, BAJIECHTHOCTb, I'OMOJIOIMS, I'OMOJIOTH, TI'OMOJIOIMYECKas
Pa3HOCTb, N30MEPHsL, U30MEPHI

2. OnuceiBaTh M pa3auyaTh W3YYEHHBIE KJIACCHI OPTaHUYECKUX COEAMHEHUH, XMMHUYECKUe
peaknuu.

3. HabmonaTh A€MOHCTpUpPYEMbIE U CaMOCTOSATENBHO MPOBOAMMBIE OMNBITHI, XMMUYECKHUE
peakluu, NpOTEKaIOUINe B IPUPOJIE U B OBITY.

4. JlenaTb BBIBOABI M YMO3AK/IIOUEHHs M3 HAONIONEHUM, H3YyYEHHBIX XHMUYECKHX
3aKOHOMEPHOCTEH.

5. AHanu3upoBaTh M OILIGHUBATh IOCIEACTBUS JUISl OKpYKalolled cpeabl ObITOBOH H
MIPOU3BOJICTBEHHOH JIEATEILHOCTH YEJIOBEKA, CBA3AHHON ¢ MepepabOoTKON BEILECTB.

6. MopenupoBaTh MOJENN MOJIEKYI YTIEBOAOPOIOB.

7. IlpoBOAUTH XUMUYECKUN IKCIIEPUMEHT.

B pesynomame usyuenus xumuu Ha npo@uibHOM YpoéHe yUeHUK 001)CEH
3HATH/IIOHUMATh:
® pONb XUuMuu 6 eCmecmeo3HAHuu, €€ CBA3b C JPYTUMHU €CTECTBEHHBIMH HAayKaMH,
3Ha4YeHHE B )KU3HU COBPEMEHHOT0 O0IIECTBa;
® gadcHelue XuMUYeCKUe NOHAMUA. BEUIECTBO, XHUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, HOH, PaJUKal, aJUIOTPONHs, HYKIUAbl U U30TOIIBL,
aTOMHBIE S-, P-, d-OopOUTAIH, XUMUYECKAS CBSI3b, DIICKTPOOTPHLIATEIFHOCTh, BAJICHTHOCTb,
CTETIeHb OKHMCIICHUS, THOpUAN3aNUs OpOUTajeH, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ,
MOJb, MOJIIpHash Macca, MOJIIpHbI  00beM, BellecTBa  MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, KOMIUIEKCHBIE COEJAMHEHHUS, JUCIEPCHBIE CHUCTEMBI,
UCTUHHBIE PacTBOPBI, JIEKTPOJUTHYECKAS AUCCOLMALIUS, KUCIOTHO-OCHOBHBIE PEaKlui B
BOJIHBIX pAacTBOpax, TUIPOJIN3, OKHCIEHHE M BOCCTAHOBJIEHME, AJIEKTPOJIU3, CKOPOCTh
XUMHUYECKON peakM, MEXaHM3M peaKLUH, KaTajlu3, TEeIUIoBoM 3((eKT peaxiuH,
SHTAJIBIIUS, TEIUIOTa OOpa30BaHMsSI, SHTPONMS, XHMHUYECKOE pPAaBHOBECHE, KOHCTaHTa
paBHOBECHsI, YIIIEPOJHBIN CKeeT, GyHKINOHAIbHAS TPYIINa, TOMOJIOTHUS, CTPYKTYpHas U
IPOCTPAHCTBEHHAs W30MEpHUs, WHIYKTUBHBIM U Me30MepHbI 3(hdexTsl, 3aexTpodu,
HYKJIeO()1JI, OCHOBHbIE TUIIBI PEAKLIU B HEOPraHUYECKOW U OpraHUYeCcKOl XUMUH;
® OCHOGHbIE 3AKOHbL XUMUW . 3aKOH COXPAHEHUsI MacChl BEIIECTB, IIEPUOJUUECKUIN 3aKOH,
3aKOH TIOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH ABorajapo, 3akoH I'ecca, 3akoH
JEHCTBYIONMX MacC B KHHETHKE U TEPMOJIUHAMUKE;
® OCHOGHbBlE MeopUU XuMuu. CTPOCHHUS aToOMa, XMMHUYECKON CBSI3U, 3JIEKTPOJIUTHUECKON
JUCCOLIMALINY, KUCJIOT U OCHOBAaHUM, CTPOEHHSI OPraHMYECKUX COEIMHEHUH (BKJIIOYas

CTEPEOXUMHUIO), XUMUUYECKYIO KHHETHKY U XUMHUYECKYIO0 TEPMOANHAMHUKY;
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® KaccuguKkayuio u HOMEHKIAmypy HeOPTaHUYECKUX U OPTaHUYECKUX COCTMHECHHIA,
® NPUPOOHbBIE UCHOYHUKU YTIICBOIOPOIOB U CIIOCOOBI UX MEPEPadbOTKH;
® geuwecmea u mamepuaiibl, WLUPOKO UCNOIb3YeMble 6 NPAKMUKEe . OCHOBHBIE METAJUIBI U
CIUIaBbl, IpauT, KBapl, CTEKJO, LIEMEHT, MUHEpPaJbHbIe yI0OpEHUS, MUHEpAJIbHbIE U
OpTraHU4YCCKUC KHCJIOTHI, MICIIOYH, aMMHAK, YIJIC€BOAOPOIHI, (I)CHOH, AHWUJIWH, MCTAHOI,
9TaHOJ, STUJICHTJIMKOJb, TIUIEPUH, (OpPMANIbIETH, alleTalbJeTH, alleTOH, TIIIOKO03a,
caxapos3a, KpaxMmaj, KJIeT4yaTKa, aMUHOKHCIOTHI, O€IKH, HCKYCCTBCHHBIE BOJIOKHA,
Kay4yKH, IJIACTMACCHI, )KUPBI, MblJIa 1 MOIOIIUE CPEJICTBA;
YMeTh:
® Ha3bieamb W3YUYCHHBIC BEIIECTBA 110 «TPUBHAIBHON» U  MEXKIYHAPOIHOMU
HOMEHKJIaTypaM;
® onpedenAamp BAJCHTHOCTh U CTENIEHb OKUCJIEHUS XUMHUYECKUX AJIEMEHTOB, 3apsiji HOHA,
TUN XUMHUYECKOW CBSI3M, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, THUIl KPHUCTALNTMYECKOU
PEIICTKHU, XapaKTEp CpE€Abl B BOAHBIX pPACTBOpax, OKUCIUTCIIL W BOCCTAHOBHUTCIIDb,
HAIpaBlIEHUE CMEIICHHUS PAaBHOBECHS TOJ BIUSHHUEM PA3IUYHBIX (DaKTOPOB, M30MEPHI U
TOMOJIOTrH, NPUHAAJICKHOCTEh BCIUICCTB K PA3JIMYHBIM KilIaCCaM OPraHUYCCKHUX COC}II/IHCHI/II\/'I,
XapakTep B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJAX, TUIbl PEAKUUNA B HEOPraHUYECKON M
OPraHu4YeCKOM XUMUHU;
e xapaxkmepu3zoeams S- , P- ¥ (-3JIEMEHTBI [0 MX MOJOXKECHUIO B IIEPHOAMUYCCKON CHCTEME
J. N. MengeneeBa; o0Iue XUMHUYECKHE CBOWCTBA METaUIOB, HEMETAJIIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COEAUHEHMI; CTPOEHUE H CBOMCTBA OPraHUYECKUX COCIMHEHUM
(YrneBomopoJoB, CHUPTOB, ()EHOJIOB, albACTHAOB M KETOHOB, KapOOHOBBIX KHCIOT,
aMHUHOB, aMUHOKHCIIOT ¥ YTJIEBOJIOB);
® 00bACHAMb 3aBUCUMOCTH CBOWCTB XHMMHUYECKOTO JJIEMEHTA M OOpa30BaHHBIX UM
BEIIIECTB OT MOJIOKEHHsSI B nepuoaunueckor cucrteme Jl. M. MenneneeBa; 3aBUCUMOCTD
CBOICTB HEOPraHMYECKUX BEIIECTB OT MX COCTaBa M CTPOCHHUS; MPHUPOAY U CHOCOOBI
0o0pa3oBaHUsl XUMHUYECKOW CBSI3U; 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peaKIUu OT
pasnuUYHBIX (DAKTOPOB, PEAKIMOHHON CIIOCOOHOCTH OpPraHUYECKHX COCAUHEHHHA OT
CTPOEHHUSI X MOJIEKYJI;
®  GLINONHAMb  XUMUYECKUU  IKCNepumMeHm  TIO  PACIO3HABAaHUIO  BaKHEHIIUX
HEOPraHWUYECKMX W OpPraHWYECKHUX BEHIECTB; TMOJYYEHHIO KOHKPETHBIX BEIIECTB,
OTHOCAIINXCA K U3YYCHHBIM KJIaCCaM COGHHHGHI/Iﬁ;
® 1P0BOOUMb PACYETHI IO XUMHYECKUM (DOpMyIIaM U YpaBHEHUSM PEaKIUi;
® ocyujecmsnimes CaMOCTOSITENBHBIN TOUCK XUMUYECKON MHPOPMAIUH C UCTIOTB30BaHUEM
pPa3IUYHBIX MCTOYHUKOB (CHPABOYHBIX, HAYYHBIX U HAyYHO-TIOMYJSPHBIX U3JaHU,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa); HCHOIB30BaTh KOMIBIOTEPHBIE
TEXHOJOTHH JJs1 00paboTKM U mepeaaund MHGOpPMAIMU U €€ MPEACTABICHUS B PAa3IUYHBIX
dopmax;
HCIOJb30BATH NPHOOPETEHHbIE 3HAHUSA U YMEHUS B NPAKTHYECKOH /1eATeIbHOCTH U
MOBCEeIHCBHOM KU3HU:
e ISl MOHUMAHUS TJI00ANbHBIX MPOOJIEeM, CTOAIIUX Mepe]] YeJIOBEYECTBOM: SKOJIOTHUYECKUX,
OHCPIre€TUYCCKUX N ChIPHEBLIX;
® 00BSICHEHUS] XUMHUECKUX SIBJICHUHN, IPOUCXOIALINX B IPUPOJIE, OBITY U HAa IPOU3BOJICTBE;
® HKOJIOTUYECKH IPaMOTHOIO IOBEJICHUS B OKPYKAIOLIEH Cpelie;
® OLICHKH BJIMSIHUS XMMHAYECKOTO 3arpsI3HEHUS OKPYKAOLIEH Cpeibl HA OPraHU3M YeJIOBEKa U
JpYrHe KUBbIE OPTaHU3MBI,
e Oe30macHOl paboThI ¢ BeLeCTBAMH B TaOOPaTOPHH, OBITY U Ha TIPOU3BOJICTBE;
® OIpeaeeHUus] BO3MOXXHOCTH NPOTEKAHUS XMMHUYECKMX MPEBPAILECHUA B Pa3IMYHBIX
YCJIOBUAX U OLICHKU UX HOCHGHCTBHﬁ;
® pPacro3HaBaHUA U UACHTU(DUKAIINY Ba)KHEHIIINX BEIIECTB U MAaTEPUAJIOB;
® OIICHKH Kaue€CTBa IATHEBOU BOABI U OTACJIBHBIX IMHIICBBIX ITPOAYKTOB,
® KPUTHYECKOW OIICHKH JIOCTOBEPHOCTH XHMHYECKOW WH(POpPMAIMH, TOCTYMAOIMEeH U3
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PA3JINIHBIX UCTOYHUKOB

2. Conep:xanue padoueii nporpammsl no xumuu B 10 kiacce
(mpo¢uIbHBIN YPOBEHBb)

Beeoenue.(5 uacoes)

[lpeamer opranuyeckoi XuUMHHU. OCOOEHHOCTH CTPOEHUSI U CBOWCTB OpPraHUYECKHX
COCIMHEHUH. 3HAYEHUE U POJIb OPraHUYECKOM XMMHUU B CHCTEME €CTECTBEHHBIX HAYK B JKU3HU
obmectBa. KpaTkuil ouepk HCTOPUH Pa3BUTHS OPIraHUYECKOH XUMHUH.

OcHoBHBIE TTON10keHUSI Teopun cTpoeHus A.M. Bytieposa. [Ipeanockuiku co3janusi TEOPUH.
[IpencraBnenne o Teopuu THIOB U paaukanoB. Paboter A. Kekyne. Xumuueckoe CTpoeHUE U
CBOWCTBA OpraHM4YecKux BemecTB. Mizomepus Ha nmpuMepe OyTaHa U U300yTaHa.

DONeKTpoHHOEe O00JaK0 M OopOuTanb, MX (OpMBL: S W P. DIEKTPOHHBIE M BJIEKTPOHHO-
rpadudeckue ¢GopMysBl aromMa yriiepojga B HOPMaJbHOM U BO30YXIAEHHOM COCTOSTHHSX.
KoBanenTHast xumuueckas CBsi3b, €€ MOJSIPHOCTb U KPaTHOCTb. BonopoaHas cBa3p. CpaBHEHHE
O0OMEHHOT0 M JOHOPHO-aKI[ENTOPHOTO MEXaHU3MOB 00pa30BaHUs KOBAJIEHTHOM CBA3H.

BalleHTHBIE COCTOSIHMSL aToMa yriepoja. Buabl rubpumusanuum: Sp-rubpummsanus (Ha
mpuMepe MONEKyNbl MeTaHa), SP>-rubpuamsanus (Ha MpUMepe MOIEKyIbl JTHJIEHA), SP-
rubpuauzanys (Ha HpUMEpe MOJIEKYNbl aleTuiaeHa). ['eoMeTpus MOJEKyd pacCMOTPEHHBIX
BELIECTB U XapaKTEPUCTHKA BUA0B KOBAJICHTHOH CBSI3H B HUX.

Tema 1. Cmpoenue u knaccuguxkayus opeanudeckux coeournenuil. (5 uacos)

Knaccudukanuss opraHMYecKHX COEJMHEHHH TI0 CTPOCHHMIO YIJIEPOJAHOTO  CKeleTa:
alMKJINYecKHue (aJKaHbl, aJKeHbI, aJKHHBI, aJIKaJUeHbl), KapOOLUKINYecKue, (IIMKIOAIKaHbl U
apeHsl) | TeTepoLUKINYecKue coenuHeHusa. Knaccudukamuss opraHMUECKUX COCTUHEHUH TI0
(YHKIMOHAJIBHBIM TpYNIaM: CHUPTHL, (EHOJBI, MPOCThIe HPUPHI, albIACTUABl KETOHBHI,
KapOOHOBBIE KHCIIOTBI, CJOHBIE AQUpPHL. YTieBoAbl. A30TOCOJEp)KalIMe COEAUHEHUS:
HUTPOCOEIMHEHHS, aMUHBI, aMUHOKHUCIIOTHI.

Howmenknarypa tpuBuanbHas u MIOITAK. Ilpunnunel o6pa3oBaHus Ha3BaHUI OpraHUYECKUX
coequnenni mo UIOITAK.

Buael n3omepun B OpraHMyecKkoil XUMHM: CTPYKTYpHasi U MPOCTpaHCTBEHHAsl. Pa3HoBUIHOCTH
CTPYKTYPHOW H30MEPUHU: U30MEPUS «YTJEPOJHOTO CKeJeTa», U30MEepHs MOJN0KEHUs (KpaTHOU
CBSI3M ®  (QYHKIMOHATIBHOM  TPYNIBI), MEXKIaccoBas  u3oMepusi.  PasHOBHIHOCTH
pOCTpaHCTBEHHON H3oMepuu. ['eomerpuueckas (Luc-, TpaHC-) U30MEpUs Ha MPUMEPE AJTKEHOB
U UKJI0ajaKaHoB. OnTuyeckas H30Mepus Ha IpUMepe AMUHOKUCIIOT.

Pemienue 3a1a4 Ha BbIBOJ ()OPMYIT OPTraHUYECKUX COCIMHEHUI.

JleMoHCcTpanuu. [apocTepkHEBblE MOJAEINM OPraHUYECKUX COCAMHEHUN pa3IUYHBIX
KJIACCOB. Monenu U30MEPOB pa3HbIX BHJIOB MN30MEPHH.
JlabopaTopHsblii onbIT. V3roToBieHre MOJIEIEN BEIECTB-IIPEACTABUTENEHN Pa3IMUHbIX KJIACCOB
OpPraHMYECKHUX COEAUHEHUN

Tema 2. Xumuueckue peaxyuu ¢ op2anuueckoii xumuu. (7 uacos)

Tunbl XUMUYECKUX pPEaKIMid B OpraHuyeckol xumuu. [loHATHE O peakuusx 3amMenieHHUs:
rajoreHMpOBaHUE aJKaHOB M AapeHOB, WICJIOYHOW TUApOoiau3 rajnoreHankaHoB. Ilonstue o
peaKkusax IIPUCOETUHEHMS: ruApaTanus, TUAPUPOBAHUE, TUAPOT IO €HUPOBAHUE,
rajoreHupoBaHue. Peakiuu noiuMepu3allMi M ToJMKOHJeHcauuu. [loHsAaTHe O peakuusx
OTLICIUIEHUs  (3JIMMUHUPOBAHUSA): JACTUAPUPOBAHME aAJKAHOB, JerujapaTtalnus CIUPTOB,
JNErUIpOXJIOPUPOBAHUE Ha IMpUMEpe TrajoreHankaHoB. [loHsATHE O KpeKWHre ajakaHoB U
JEMoIMMepHU3alus TOIMMeEpPOB. Peakius nzoMepusamu.

["'OMOAUTHYECKHUI U TeTePOIUTYECKHIA pa3pbIB KOBAJIEHTHON XUMUYECKOH CBsI3U; 00pa3oBaHue
KOBAJCHTHON CBSI3U MO JOHOPHO-aKLENTOpHOMY MexaHusmy. llonsarue o Hykieodpmie u
anekTpodue.

JemoncTpanuu. IlnaBnenue, oOyrnuBaHMEe W TOpPEHHE OPraHUYECKUX  BEIIECTB.
OOecrBeurBaHWe ITHICHOM W alleTUICHOM OpOMHON BOJIBI M PacTBOpa MEpPMaHTaHATa Kallvs.
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B3anMozeicTBre CIUPTOB C HATPUEM U KUCJIOTaMHU. JlenomMepu3anus noJIu3TUICHa.

Tema 3. Yeneeo00poowt. (29 uacos)

[lonsitue 06 yraeBomopoaax. Ilpuponnble ucCTOYHMKHM yriaeBomopoaoB. Hedts u ee
MpOMBILIUICHHAsT TepepaboTka. DpakiMOHHAs TEPEroHKa, TEPMUUYECKUNA M KaTaTUTHUYECKUN
KpekuHr. [lpuponHblil ra3, €ro cocraB M MHPAKTUYECKOE HUCIOJIb30BaHUE. KamMeHHBIA yroJs.
KokcoBaHnne kaMeHHOTO YTJIs.

Anxansi. 'omonornueckuit psa u obmas popmyna ankanoB. CTpoeHHE MOJIEKYNIBI METaHa U
IpYrux ajakaHoB. M3oMepuss U HOMEHKJIATypa ankaHoB. PU3HyYecKUe U XMMHUYECKUE CBOMCTBA
aJIKaHOB: PEaKLUU 3aMEUICHUs,

rOpPEHHUE AJIKAHOB B Pa3JIMUYHBIX YCIOBUSIX, TEPMUUYECKOE PA3JIOKEHUE aJTKAHOB, U30MEpPU3ALIUS
ankaHoB. lIpuMmeHeHue ankaHOB. MeXaHH3M peakUuu PaJUKaIbHOIO 3aMEUICHUs, €ro CTaJuu.
[IpakTuyeckoe HWCMONB30BaHMWE 3HAHUM O MexXaHu3Me (CBOOOIHOpPAIMKAIBFHOM) pEaKkIuu B
MpaBWJIax TEXHUKU O€30MacHOCTU B OBITY M Ha MPOHU3BOACTBE. [IpoMmblluieHHBIE CIOCOOBI
MOJTYYECHHUS: KPEKUHT aJIKaHOB, ()PAKIIMOHHAS TEPETOHKA HEPTH.

Anxenvl. 'omonoruueckuid psia u odmas ¢popmyna ankeHoB. CTpOSHHE MOJIEKYJIBI 3TUICHA U
IpYrux ajlkeHoB. M3omepus ankeHOB: CTPYKTypHass M IMpocTpaHCTBeHHas. HomeHkiatypa u
¢usnyeckue cBoiicTBa ankeHOB.  [losyueHHe STUIICHOBBIX YIJIEBOJOPOJOB U3 aJKaHOB,
raJIoreHaJKaHoB, cupToB. Peakuuu npucoenuHeHus (rUIpUPOBAaHUE, THIPOTaIOT€HUPOBAHUE,
raJIorTeHUpPOBaHKe, TUApaTaIys). Peakiuy okucieHus U MouMepu3alnu ajakeHoB. [IlpuMenenue
AJIKEHOB HAa OCHOBE UX CBOWCTB

Pemienue pacueTHbIX 3a/1a4 Ha yCTAaHOBJICHHE XUMUYECKON (hOPMYIIbI BEIIECTBA 10 MaCCOBBIM
JIOJISIM AJIEMEHTOB.

Ankunol. I'omonornyeckuid psa ankuHoB. O6mas ¢opmyna. CTpoeHHe MOJEKYNbl alleTUIeHa
U JOpyrux aikuHoB. M3omepus ankuHoB. HoMeHKiaTypa aneTHJIEHOBBIX YIJIEBOJIOPOIOB.
[lony4yeHue ankWHOB: METaHOBBIM M KapOWAHBIA criocoObl. dusnyeckue CBOWCTBA aJKUHOB.
Peakuyu  mnpucoenvHEHUs: TaJOr€HUPOBAHME, TUAPUPOBAHUE, THIPOraJoreHUpOBaHUE,
ruapatanus (peakius Kydeposa). Jlumepusanust 1 TpuMepu3alus alKWHOB. B3aumosneiicTBue
TEPMHUHAJIBHBIX aJIKWHOB C OCHOBaHUsAMU. Okucienue. [IpumeHeHne aaKkuHOB.

/{uenvi. CTpo€HHE MOJIEKYJ, U30MEPUS U HOMEHKIIATYpa aikagueHoB. OU3HUECKUE CBOMICTBA,
B3aMMHOE pAaCIOJIO)KEHHE THM-CBSI3€d B MOJIEKyJaX  aJKaJHeHOB: KyMYJIMPOBAHHOE,
COIIpsDKEHHOE, Uu30aupoBaHHOe. OCOOEHHOCTH CTPOEHHUS COIPSDKEHHBIX —alKaJAHEeHOB, HX
MOJIyYEHHeE.

AHanorusi B XMMHUYECKUX CBOMCTBaxX allKEHOB U ajkaaueHoB. [lonuMepusanusi ankagueHOB.
HarypanbHplii W CHUHTETHYECKMH Kaydykd. Bynkanwsanus kaydyka. Peswna. Pa0oThwr
C.B.JIebGeneBa, 0cOOGHHOCTH peakUUil MPUCOEIMHEHUS K aJKaJHeHaM C COIpPSDKCHHBIMH IH-
CBA3SMH.

[uxnoankanwl. I'omonornyeckuii psj u obuast opmyna ukiIoankanoB. Hampspkenue mukna
B CsHs , C4Hs, CsHio , kondpopmammu CsHiz, n30Mepust IUKIOATKAHOB (IO CKEJETY», IHC-,
TpaHC-, MEXKJIAcCcoBasi). XHMHUECKHE CBOMCTBA IMKJIOAJIKAHOB: TOPEHHE, DAa3JI0KEHUE,
paaukanibHOE 3aMenieHne, nzomepusanus. OcoOble CBONCTBA IUKIONPOIaHa U IUKIOOyTaHa.

Apenvl. benszon kak npezacraButTens apeHoB. CTpoeHHE MOJIEKYNbl OeH3071a, CONPSHKEHUE MH-
cesa3erd. Ilomydenme apenoB. dusnyeckuwe cBoiicTBa OeH3oya. Peakmuu 31aeKTpodUILHOTO
3aMelleHus ¢ ydacThueM OeH30J1a: raJloreHupoBaHKue, HUTPOBaHuUeE, aJIkiinpoBanrue. OpueHTanus
IpU 3JIeKTpopUIbHOM 3aMelieHud. Peakiuu OOKOBBIX Ienei anmkuminOeH3050B. CrocoOsl
nonyueHusi. Ilpumenenue OeH301a U €ro roMoJIOrOB.

Pemenue pacyeTHbIX 33/1a4 Ha BBIBOJ (POPMYJT OPraHUYECKUX BEIECTB 10 MACCOBBIM JIOJISIM U
IO MPOJIYKTaM CTOpPaHUsl.

JemoncTpauunu. ['opeHre mMeraHa, 3TWiIeHa, O3THHA, OeH30s1a. OTHOIIEHUE HTUX BEIIECTB K
pacTBopaM IepMaHraHata kKamusg U OpomHOW Boze. OmpeneneHue KadyeCTBEHHOTO COCTaBa
MEeTaHa M 3TUJIEHA IO MPOAYKTaM TopeHMs. B3pelB cMecn mertaHa ¢ Bo3ayxoM. llomyuenue
MeTaHa B3aMMOJICHCTBHEM alleTaTa HaTpHUs C HATPOHHOW H3BECTHIO; alleTHJIEHAa KapOWIHBIM
croco0OM; 3TWJIEHA - peaKLuel Aerujparaliy 3TUJIOBOIO CIHPT; pa3jokKeHHe Kaydyka NpHU
HarpeBaHWM HCIIBITAaHWE MPOJAYKTOB paszioxkeHus. benzon kak pactBoputens. HutpoBanue
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OeHzona.

JlaGopaTopHble  ONBITHI. 1.3rotoBnenne  Mojenel  YriaeBOJOPOJIOB U HX
raJIOTeHNPOU3BOAHBIX.2.O3HAKOMIICHHE C MPOAYKTaMH HE(PTH, KAMEHHOTO YIJI U IPOAYKTaMHU
ux nepepabotku. 3.O0HapyXeHHe B KEPOCHHE HEMpeAesbHbIX coeAnHeHU. 4. O3HaKOMIICHHE C
o0OpasiaMu KayuyKoB, Pe3UHBI U J0OHUTA.

IIpakTuyeckue padorsl. 1.«OOHapyx)eHHUE YriepoJa U BOJOPO/Ia B OPraHMYECKUX BEIIECTBAX)
2. «llonydyenue HTuUIIEHA U U3YyYEHHE €O CBOMCTBY

Tema 4. Cnupmut u ¢henonvt. (6 uacos)

Cnupmui. CocTaB U Kiaccu(UKaLus CIUPTOB (110 XapaKTepy yriieBOJOPOIHOr0 pajuKaja U Mo
aTOMHOCTH), HOMEHKJIaTypa. M3omepus coupToB (MOJIOKEHHE THIPOKCHIIBHBIX TPYIII,
MEXXKJIaCCOBasi, «YIJIEPOAHOTO cKeyeTa»). PHU3MUecKue CBOMCTBA CHUPTOB, UX IOJy4YCHHE.
MexMmoneKkynasipHass BojgopojHas CBi3b. (OCOOCHHOCTH JJIEKTPOHHOTO CTPOSHHS MOJIEKYI
coupToB. XHMMHUYECKHE CBOICTBa CHHUPTOB, OOYCIIOBIEHHBIE HaJlM4YMEM B MOJIEKYJax
THJIPOKCOTPYNIT: 00pa30BaHUE AJKOTOISATOB, B3aUMOJEHCTBHE C TaJIOT€HOBOIOPOIAMH,
MEXMOJIEKYJISIPHAsE U BHYTPH MOJIEKYJIsIpHasi JAerujaparauusi, 3Tepudukanusi, OKUCIECHUE U
neruapupoBanre cnUpToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CNUPTOB. KauecTBeHHas
peakiys Ha MHOTOATOMHbIE CHHMPTHI. BaxkHelIne mnpencTtaBUTENN CIMPTOB: METaHOJ, 3TaHOI,
STHJICHTIIMKOJb, ThuIeprH. dusnonorndeckoe neiicTBUe MeTaHOJAa M dTaHoma. PaccMorpenme
MEXaHU3MOB XUMHUYECKUX PEaKLUH.

Denonvi. CTpoeHWe, H30MepHsi, HOMEHKJIATypa (EHOJNOB, MX (U3HYECKHE CBOICTBA H
nojydeHue. XuMuueckue cBoicTna henonos. KucnoTHele cBoiicTBa. B3anmHoe Bi1MsiHUE aTOMOB
Y TPYII B MOJIEKYJIaX OpraHMYeCKUX BemlecTB Ha mpumepe denomna. Ilonmukonaencanus gpeHona
¢ ¢opmansaerunom. KauectBennast peakuus Ha ¢eHon. [Ipumenenue ¢enona. MHoroaToMHble
(heHobLI.

JlemoncTpauunu. Beiienenue Bojopoa U3 3THIIoBoro cnupra. CpaBHEHHE CBOWCTB CIIMPTOB B
TOMOJIOTHYECKOM psiiy (pacTBOPUMOCTH B BOJE, TOPEHHE, B3aUMOJICHCTBHE C HATPUEM).
B3aumoneiictBue rinunepuHa ¢ HatpueM. [lomyuenue cioxHbix 3¢upoB.  KauecTBenHas
peaxiysi Ha MHOTOaTOMHbIE crupThl. KadecTBeHHass peaknus Ha (heHON (C XJIOPUAOM JKeresa
(M), PactBoprMocTh (heHONA B BOJE NPH pa3M4HOW Temmeparype. BeirecHeHue (eHoma u3
®deHourATa HaTpUs YrOJIbHOW KUCIOTOM.

JlaGopaTopHble onbIThl. 1. PacTBOpeHue riuieprHa B BOJIE€ U PEAKLUs €ro ¢ TUAPOKCHIOM
meau (11). BzaumogeiictBue penona ¢ OpoMHOM BOJIOM U ¢ pacTBOPOM HIENOYH.

IIpakTHyeckne padorsl. 3. «CrnupTh»

Tema 5. Anvoezuovt u kemonwlt. (4 uaca)

Anbreruabl U KeToHbl. Knaccudukanus, CTpoeHHe UX MOJIEKYJ, U30MEpUsS. 1 HOMEHKJIATypa.
OcobeHHOCTH CTpOeHHsT KapOOHWIbHOU rpymmbl. duszndeckre cBOWCTBa (hopMalbIeTUaa U ero
rOMOJIOTOB. XHWMHYECKHE CBOMCTBA albJeru0B, OOYCJIOBJIECHHBIE HAJIMYUEM B MOJIEKYJe
KapOOHUJIBHON TPYMNIIBI aTOMOB (TUAPUPOBAHUE, OKUCIEHUE aMMUAYHBIMU PAacTBOPaAMH OKCHJIa
cepebpa u rumpokcuaa menu (I1)). IlpucoenmHeHne CHHWIBHOW KHUCIOTHI M OHCyIbpHUTA
HaTpus. KadecTBeHHBIE peakIMW Ha anbAeruibl. Peakius NOJIMKOHAEHcAMHU (eHona ¢
dbopmanpaeruioM. OCOOCHHOCTH CTPOEHHS U XHUMHUYECKHUX CBOMCTB KETOHOB. BzanmHoe
BIMSIHIE aTOMOB B MOJIEKyJaX. [ aJoreHupoBaHHWE AaNbJerHAOB U KETOHOB IO HOHHOMY
MeXaHu3My Ha cBeTy. KauecTBeHHas peakuys Ha METHUIIKETOHBI.

Jemoncrpauuu. Komnekius ampaerunoB. Peakims «cepeOpsiHoro 3epkaia». OKHCIeHHE
OeH3ap/Ieruaa Ha BO3ayxe.

JlaGopaTopuble onbIThl. KauecTBeHHBIE peakIMU Ha aIpJeTUABl (C  aMMHAYHBIMU
pacTBopamMu okcuja cepedbpa u rugpokcunom menu (l1)). Oxucnenue cnupra B anbIeruf.
[Tonmyuenue u cBolicTBa KapOOHOBBIX KUCIIOT.

Tema 6. Kapoonoewie kucnomul, cinodxcusie 3¢ghupot u yncupeol. (13 uacoes)
Kapbonosvie kuciomol. CTpoeHHE MOJIEKYN KapOOHOBBIX KUCIOT U KapOOKCHIIBHOM TPYIIIIHL.
Knaccuukanus 1 HOMEHKIATypa KapOOHOBBIX KHCJIOT. Du3mueckue CBOMCTBA KapOOHOBBIX
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KHCJIOT ¥ HUX 3aBHCHUMOCTb OT CTpOEHHUs MoJekyda. KapOoHOBbIE KHCIOTHI B TMPHUPOJIE.
buonoruyeckas posib kKapOOHOBBIX KUCIOT. O0IIKe CBOMCTBa HEOPraHUYECKUX M OPraHUYECKUX
KHCJIOT (B3aUMOJICHCTBUE C METAJIJIAMH, OKCHJIAMU METAJIJIOB, OCHOBAHUSIMHU, COIIMU). Biusiaue
YTJIEBOAOPOAHOTO pajMKajia Ha CUIIy KapOOHOBOW KUCIOTHI. Peakius stepudukanuy, ycaoBus
ee mnpoBeneHUA. OJHOOCHOBHBIE M MHOI'OOCHOBHBIE, HEIPENEIbHbIE KapOOHOBBIE KHUCIIOTHI.
OtnenbHbIE IPEACTABUTENN KUCIIOT.

Cnoocnvie 3¢upwl. CTpoeHHE CIOXKHBIX 3PHUPOB, 30MepHs (MEXKIACCOBAS M «YTJIEPOIHOTO
ckeneray). Homenknarypa cinoxssix 3¢pupoB. OOpaTuMocTh peakuu 3TepuuKalum, TuapoIn3
CJIOKHBIX 3(upoB. PaBHOBecHe peakiuu: 3TepuuKanuu- TuApoau3a; (pakTopbl BIUAIOUINE HA
THJIPOJIN3.

JKupwl - cliokHBIC 3(OUPBI TIUIEPUHA U KapOOHOBBIX KHCIOT. COCTaB U CTPOCHHE MOJICKYJ
xupoB. Knaccudukauus xupos. OMbUIEHHE KUPOB, NOJIydeHHE Mblia. Mblia, 0ObsICHEHHE UX
MorImuX cBOMCTB. JKupsl B mpupone. buonornueckas ¢ynkuus xupoB. [lonsarue 06 CMC.
O0bBaAcHeHHEe MOIOIIUX CBOMCTB MbL1a 1 CMC.

JdemMoHcTpanuu. XHMHYECKHME CBOMCTBA YKCYCHOM M MYPaBBMHOW KHUCIOT. Bo3sronka
OeH3oitHol KucnoTel. CBONCTBA HEMPEAENbHON OJEMHOBOM KHCIOTHL. llomydeHue crnoxHOTO
sa¢upa. Kommekuus macen.

JlabopaTopHble onbIThI. PacTBOpUMOCTH KHMpOB. Jl0Ka3aTEIbCTBO HENPEAEIBHOIO XapaKTepa
xuakoro xkupa. OmpuieHue xxupoB. CpaBHeHue cBoiicTB Mbuia 1 CMC.

IIpakTnyeckue padorsl. 4. «KapOOHOBBIE KUCIOTHI»

Tema 7. Yeneeoowl. (6 uacos)

OTUMoOJIOTHsST Ha3BaHUA Kiacca. MOHO-, Iu- U Toinucaxapuibl. [IpencraButenu Kaxmoi
rpynnbl. buonornyeckas posib yriaeBooB. Mx 3HadeHue B )KU3HU YeTIOBEKa U 00IIecTBa.

Monocaxapuovl. Ux xnaccudukanusa. ['ekco3pl M HX NpeACTaBUTEIH. I'moxo3a, ee
(u3nuecKkue CBOWMCTBA, CTPOCHHUE MOJEKYIbl. PaBHOBECHS B pPacTBOpE TIIFOKO3bL. 3aBUCUMOCTD
XMMHYECKUX CBOMCTB TJIIOKO3bl OT CTPOEHHUSI MOJIEKYJbl. B3auMonencTBue ¢ THUIPOKCHUAOM
meau(ll) mpu koMHaTHOI TemrepaType M HarpeBaHUU, dTepUUKAINS, PEaKIUs «CepeOpsTHOTO
3epkanay, THApupoBaHuE. Peakiuu OpOXKEHUS TIFOKO3BI: CIHUPTOBOTO, MOJIOYHOKHCIIOTO.
I'moko3a B mpupoge. buonoruueckas ponb rioko3bl. [I[ppuMeHeHHE TIIOKO3bI Ha OCHOBE €€
cBOMCTB. DPpyKTO3a Kak H30MEp TIIOKO3bl. CpaBHEHHUS CTPOCHHUS MOJEKYT U XUMHUYECKHUX
CBOMCTB ITIOKO3bI U PpyKTO3bl. DPyKTO3a B MPUPOAE U €€ OMOTIOrHUecKas poib.

Hucaxapuowl. CTpoenue, obmias hopmyna u npeacrasurenu. Caxaposa, JaKTo3a, MaabTo3a, UX
CTpoeHHe U Owuojorudeckas poib. [uaponus awmcaxapuaoB. [IpombllUIeHHOE TONy4YeHUE
caxapo3bl U3 TPHUPOJTHOTO CHIPHS. Honucaxapudvl. O0mas dhopmyna u
NpEeACTAaBUTENIN:  JIEKCTPUHBI W TJIMKOTEH, KpaxMmaj, LeJUIojio3a  (CpaBHUTEIbHAs
XapakTepucTuka). Du3MUecKkue  CBOWCTBA  MOJIMCAXapUIOB. XUMHUYECKHE  CBOMCTBA
nonucaxapunoB. ['maponus mnonucaxapujgoB. KadecTBeHHas  peakiuss Ha — Kpaxmail.
[lonucaxapuasl B mpupoge, ux Ouojoruyeckas poisib. [IpuMeHeHHe MoIucaxapuioB Ha
OCHOBaHUU WX CBOWCTB (BoJiokHa). [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3ammojeiicTBue
LEJUTIONIO3bI ¢ HEOPraHWYECKUMU M KapOOHOBBIMU KHCIIOTaMHU - 00pa30BaHKe CIOKHBIX 3(PHUPOB.

Jemoncrpauunu. Bzaumoneiicteue rimoko3sl ¢ ruapokcuaom Meau(ll) 6e3 Harpesanust u npu
HarpeBaHud. Peakius «cepeOpsHOTo 3epkaya» IIIOK03bl. [Haponu3 caxapo3bl, LUETION03bl U
kpaxmana. Kostekius BOJIOKOH.

JlaGopaTopHble onbIThbl. B3anMomeiicTBHE TITIOKO3BI U caxaposbl ¢ ruapokcuaom memu(ll).
B3anmogeiicTBrue kpaxmana c iogom. OOpasiisl MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTH4eckne padbornl. 5 «YTIIEBOAB»

Tema 8. A3omocooepicawjue coedunenus. (12 uacos)

Amunvi.  Onpenenenue amuHOB. CrtpoeHune amuHoB. Kiaccudukauus, wuzomepus u
HOMEHKJIaTypa aMuHOB. Anudarnyeckue M apomaTthdyeckue amuHbl. AHWIMH. [lomydenue
aMUHOB: aJKUJIMPOBAaHUE aMMHaKa, BOCCTAHOBJIEHHWE HHUTPOCOEAMHEHMH (peakuus 3UHHHA).
®du3nyecKkue CBONCTBA aMMHOB. XMMHUYECKUE CBOMCTBA AMHHOB: B3aMMOJEICTBHE C KUCIOTaMHU
1 BoAoi. OCHOBHOCTh aMHUHOB. [ 'OMOJIOTHYECKHI psAJl apOMaTHUECKUX aMUHOB. AJIKIJIMPOBaHKE
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U allWJIMpOBaHHWE aMHMHOB. B3anMHOE BIMAHHME aTOMOB B MOJIEKYyJaX Ha NPUMEPE aMMHUAKa,
anudaTUyecKux W apOMATHUYECKUX AaMHUHOB, aHWIMHA, O€H30Ja U HUTPOOEH30Ia.
Amunoxucnomul. CocTaB M CTPOECHUE MOJEKYJ AMUHOKHUCIIOT, HM30MepHH. [IBOMCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT W €€ NMPUYUHBL. B3anmoaelcTBue aMUHOKHUCIIOT €
OCHOBAaHMSIMH, 00pa30BaHUE CIIOKHBIX A(PHUPOB. B3ammozeiicTBue aMHUHOKUCIOT C CHIIbHBIMH
kucnoramu. OOpa3oBaHME BHYTPUMOJICKYISPHBIX cojied. Peakuuss MOIWKOHAECHCALIUU
AMUHOKHCIIOT.

benku - npupoausie 6uononumepsl. [lenTuanas rpymnmna aroMoB U MENTHAHAS CBsI3b. [lenTusl.
Benxu. [lepBuuHast, BTOpHYHasi U TPETUYHAS CTPYKTYPBI OEITKOB. XUMHUECKUE CBOHCTBA OEIIKOB:
ropeHue, JAeHaTypalus, THIpPOIn3, KaueCTBEHHbIE peakuuu. buonoruueckue QyHKIMH OEIKOB.
3nadenne OenkoB. UeTBepTHUHAsl CTPYKTypa OENKOB Kak arperaiusi OCIKOBBIX M HEOEIKOBBIX
Mouekyn. ['nmobansHas mpobiema GenkoBoro roiofganus u nytu ee pemenus. [loustue JTHK u
PHK. TIlonsatne o0 HykineoTuae, NUPUMHIMHOBBIX M IIYPHUHOBBIX OCHOBaHUsAX. [lepBuuHas,
BropuuHasg u TpetuuHas cTtpyktypbl JHK. buonormueckas pons JHK u PHK. I'ennas
UHXEHepUsi U OMOTEXHOJIOTHSL.

JdemoncTpanun. OnbITBl C METWIAMHUHOM: TOpEHHE, IIEJIOYHbIE CBOMCTBA pacTBOpa.
Oo6pa3oBanue coneil. B3anmoneiicTBue aHWIMHA C COJSTHOM KHUCIOTOW M C OpOMHOW BOJIOH.
Oxpacka TKaHU aHWIMHOBBIM KpacuTesieM. /loka3aTeabcTBO HAMMUUS (PYHKIMOHATIBHBIX IPYIII B
pacTBopax aMUHOKHUCIOT. PacTBopenue u ocaxnenue 0enkoB. [lenatypanus 0enkoB. Komnexmst
«BonokHay.

JladopaTtopubie onbIThl. 1.00pa3npl CHHTETUYECKUX BOJOKOH. 2. PacTBopeHume O€lKOB B
BoJsie. Koarymsauus xenatuHa cnuproM. 3.1[BeTHble peakuuu OenkoB. 4.00HapyxeHue Oenka B
MOJIOKE.

ITpakTH4eckne padoTnl. 6 A30TCOAEpKALIME OPraHUYECKUE COETUHEHUS

Tema 9. Buonozuuecku akmuenvle gewecmea. (8 uacoe)

[Tonstue o BuTamuuax. Mx knaccudukamnus u o6o3nadeHue. [Ipodpunaktika aBUTaMUHO30B.

[lonsatue o d¢epMeHTax Kak O OHOJOTMYECKHX KaTamu3aTopax OENKOBOH MPUPOIBL
Oco0eHHOCTH CTPOEHHUS W CBOWMCTB B CPAaBHCHMH C HEOPraHWYECKHUMH KaTaln3aTOpPaMHU.
3HaueHue B OMOJOTMU W TPUMEHEHHE B MpoMbIIUIeHHOCTH. Knaccudukaius ¢GepMeHTOB.
Oco0eHHOCTH CTPOEHUS M CBOMCTB (PEPMEHTOB: CEIEKTUBHOCTh U 3 (HEKTUBHOCTb.

[lonatTne o TOpMOHaX KaK OWOIIOTMYECKH aKTUBHBIX BEILIECTBAX, BBIMOIHSIIOUIUX
SHIOKPUHHYIO PETYIIAINH, )KU3HEACATETHHOCTH OPTaHU3MOB.

[lonsiTue o0 JnekapcTBaXx KaK XUMHUOTEPANEBTHUUECKUX IMpenaparax. [pynmbl JekapcTs:
cyabbaMubl, aHTHOMOTHKH, acupuH. be3omacHble crocoObl MPUMEHEHUs JIeKapCTBEHHBIX
hopm.

IIpakTuueckne padornl. 7. «JlelicTBue (epMEHTOB Ha pa3MYHBIE BEHIECTBa» 8. «AHaIU3
JIEKAPCTBEHHBIX MPETapaTOB

Coaep:xkanue padoyeii nporpammsl o xumuu B 11 kiacce
(mpo¢uJIbHBII YPOBEHBb)

Tema 1.Cmpoenue amoma u nepuoouueckuit 3axkon /I.U. Menoeneeea. (10 uac)

Amom- croxcnasn wacmuya. SInpo v 3IEeKTpoHHAsT 000709Ka. DIEKTPOHBI U POTOHBL. MUKpOMUP

1 MakpoMup. JlyanusMm 4aCcTUL MUKPOMHUDA.

Cocmosnue snekmpona 6 amome. INEKTPOHHOE 001aK0 1 opbuTaib. Popma opbuTaneii (S, p, d,

f). maBHOE KBaHTOBOE YKCJIO. DHEPreTUYECKUE YPOBHU M MOAYPOBHHU. B3aMMOCBSI3b IIIaBHOTO

KBaHTOBOTO 4YHCJIa, TUIIOB U (opM opOuTaied M MaKCUMAaJIbHOIO YHCIIA D3JIEKTPOHOB Ha

noaypoBHsAX M ypoBHsAX. llpunmmn Ilaynu. OnekrtponHas ¢opmyiaa aToMOB 3JEMEHTOB.

I'paduueckue snextponHsie popmynsl U npaBuio ['yHaa. DnexkTpoHHO-Tpaduueckue Gopmybl

aTOMOB JIEMEHTOB. DJIEKTPOHHAs KJIaCCH(UKALINS HIEMEHTOB 110 CEMEHCTBAM.

Banenmmuvie 8o3moocnocmu _amomos Xumuyeckux oneMeHmos. BalleHTHbIe 3IIEKTPOHBI.

BajeHTHBIE BO3MOXKHOCTH aTOMOB XHMHYECKHUX JJIEMEHTOB KakK (1)yHKI_[I/I$I HUX HOPMAJIbHOTO U
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BO30YXIEHHOTO coctostHuA. Jlpyrue (akTopbl, Ompeaemsiomue BaJCHTHBIE BO3MOXHOCTU
aTOMOB: HaJM4YME€ HEMOJAENEHHBIX  DJIEKTPOHHBIX map. Hamuunme cBOOOIHBIX OpOUTANIEH.
CpaBHeHUE BaJIECHTHOCTH U CTENIEHU OKUCIICHHUS.
Ilepuoouueckuti saxon u Ilepuoduueckas cucmema xumuyeckux snemenmos /. U. Menoeneesa.
[lpenanocelIKu  OTKPBITUS 3aKOHA: HAKOIUICHHE (DAKTOJIOTHYECKOrOo MaTepuaia, padoThI
npenmectBennnkoB M. 5. Bepuemnyca, . B. JleGepeiinepa, A. D. Illankyprya, Jx. A.
Heronenaca, JI. FO. Meiiepa, cve3n xumukoB B Kapicpys, nuuHocTHble kauyectBa J[. W.
Menpneneesa. Otkpeitue [. Y. MenaeneeBbIM nmepuoauveckoro 3akona. [lepsas ¢hopmyaupoBka
ero. [lopu3oHTanpHasi, BepTUKaJbHAs M JUArOHAJIbHAs MEPUOJUYECKUE 3aBUCUMOCTH.
[lepuonnueckuii 3akoH U cTpoeHue aroma. M3ortombl. COBpeMEHHOE MOHATHE XUMHUYECKOIO
aneMeHTa. 3akoHOMepHOcTh [. Mosmu. Bropas ¢dopmynupoBka MNEepHOAMYECKOTO 3aKOHA.
[lepuonnueckass cucremMa u crpoeHue atoma. DuU3MYECKUld CMBICT TOPAIKOBOIO HOMEpa
3JIEMEHTOB, HOMEPOB Tpymmbl W mnepuopa. I[IpuuMHBI W3MEHEHUsS METALTUYECKUX U
HEMETAJNTMYECKUX CBOMCTB JJIEMEHTOB B TPYINax M NEPUOAAX, B TOM 4HCIE OOJBIIUX U
cBepxOonpmnx. TpeTbs (opMyIHpOBKa MEPUOAUYECKOTO 3aKOHA. 3HAUEHHUE INEPUOJUYECKOTO
3aKOHa U MEePUOJANYECKON cucTeMbl XUMUYecKux anemeHToB . Y. Menaeneea s pa3BUTUS
HayK{ YU IOHUMAHUS XUMUYECKON KapTUHBI MUpA.
Tema 2.Cmpoenue seuwiecmea. (19 uacos)
Xumuyeckas ceazv. Eounas npupoda xumudeckou ceazu. VIoHHasi XUMUYECKasl CBsI3b U MOHHBIC
KpucTaluueckue pemeTkd. KoBaneHTHas XuMHUYecKass CBS3b M €€ KiIacCHUPHKAIUSa: IO
MexaHu3My 00pa3oBaHusl (OOMEHHBIM U JTOHOPHO-aKLUENTOPHBIN), MO AJIEKTPOOTPULIATEILHOCTH
(monsipHas U HEMOJsIpHAas), MO CIOCO0y MEPEKPHIBAHUS dIIEKTPOHHBIX OpOHTaneil (CurmMa u M),
0 KpaTHOCTU (OJuHapHasi, ABOWHAs, TpoWHas, noiayTopHas). [loisspHOCTh CBA3M U MOJSPHOCTH
MoJeKyIbl. Kpucramimueckue peieTku A BEIIECTB C 3TOM CBSA3bIO: aTOMHAs M MOJIEKYJIsIpHAsl.
Mertannuueckas XUMUYecKasi CBSI3b U METAJUIMUECKasi KpUcTauindeckas peuierka. Bogopognas
CBSI3b: MEXMOJIEKYJISIpHAs U BHYTPUMOIIEKYIsIpHas. Mexanu3m o0pa3oBaHUs JTOW CBS3H U €€
3HaueHue. VloHHas CBA3b Kak INpEEebHBIM Ciaydall KOBAJIEHTHOM MOJSPHOM CBSI3H; IMEPEXO]
OJIHOTO BHJIA CBSI3U B JIPYrOil; pa3Hble BUBI CBSI3€ B OJJHOM BEILIECTBE.
Ceolicmea  KOBANECHMHOU  XUMUYECKOU _ CBA3U. Hacpimaemocts,  monsipu3yeMocCTh,
HaIpaBJI€HHOCTh. [ 'eoMeTpusi MOJIEKYI.
Tubpuouzayus opbumaneu u ceomempus MOJIEKy.L.
sp® - ru6pHIM3AIMS Y aTKAHOB, BOJBI, aMMHUAKa, aTMa3a.
Sp? - rubpHIM3aIMs Y COeTMHEHH 60pa, aTKeHOB, apEHOB, IUEHOB, TpadHTa.
Sp - rubpuguzanus y COEIWHEHUN Oepuiuivs, ajJKWHOB, KapOuHa. ['eomMeTpusi MOJEKYI
Ha3BaHHBIX BEILIECTB.
Hucnepcnvle cucmembvi. IloHATHE O pgucHepcHBIX cucreMax. JlucrnepcuoHHas cpena M
nucnepcHass (asza. JleBATh THUIOB CHUCTEM M HMX 3HAYCHHE B TMPHUPOAE M KU3HU YEJIOBEKa.
JlucriepcHasi cucTemMa ¢ JKUIKOW Cpeloil: B3BECH, KOJUIOMAHbBIE CHUCTEMBI, X KJIaCCU(pUKAIHS.
3omu u remu. Oddexkr Tunmans. Koarymsmms. Cunepesuc. MomekylsipHblE W HCTHHHBIE
PacTBOPBHI.
Teopusi cmpoenus xumuueckux snemenmos A. M. bymaepoga. Ilpeanocsuiku co3qaHusi TEOpUN
ctpoenus : pabotsl npenmectseHHUKOB (K. b. [roma, @. Bénep, L. @. Kepap, ®@. A. Kekyne),
cbe3n ecrectBoucnbiTarenei B neliepe, muuHoctHble KauecTBa A. M. Bytnepoa. OcHOBHBIE
IIOJIOKEHUSI COBPEMEHHOW TEOpHH CTpoeHus. Buael wn3omepun. M3oMepuss B HEOPraHMYECKOM
XxuMuu. B3anMHOE BIHMSIHUE aTOMOB B MOJIEKYJIAX OPraHUYECKUX M HEOPTaHMYECKUX BELIECTB.
OcHOBHbBIE HaIlpaBJICHUs DPA3BUTUS TEOPUU CTPOEHMSI - 3aBUCUMOCTb CBOMCTB BELIECTB HE
TOJIBKO OT XHMMHMYECKOTO, HO M OT HX OJJIEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOCHMS.
NuaykunoHHbl 1 Me30MepHbIi 3 PexTrl. CTepeoperyaspHOCTb.
Huanexmuueckue ocHogbl 0OWHOCMU 08YX 8edyuiux meoputi xumuy. JINaneKTU4ecKue OCHOBBI
oburHocTu Teopun nepuoanunoctu 1. . Menneneesa u teopuu ctpoenust A. M. bytieposa B
CTaHOBIIEHUH (pabOThl MPEIIECTBEHHUKOB, HAKOIIIeHHE (DaKTOB, yUacTHE B ChE3[aX, PYyCCKHIA
MEHTAJIMTET), TIpe/icka3aHuu (HOBBIX 3JeMeHTOB- Ga, Se, Geé W HOBBIX BEIECTB - M300yTaHa) U
pa3BuTHH (TpH POPMYITUPOBKH).
Ilonumepwl opeanuyeckue u neopeanudeckue. OcHoBHbIE TOHATUA XxuMuu BMC: cTpykTypHOe
9




3BEHO, CTENEHb NOJUMEpPHU3AlNU, MOJIEKyIsipHas Macca. CrocoObl MOMydeHHsS MOIUMEPOB.
Peakiuu nonumepusanuu 1 nofukoHaeHcanuu. CTpoeHre MoauMepoB: TeoMeTpuyeckas gopma
MaKpOMOJIEKYJ, KPUCTAJUIMYHOCTb M  aMOpP(HOCTb, CTEpeoperymsipHocTb. llommmepsl
oprannueckue u Heopranudeckue. Kayuyku. [lnactmaccel. Bonokna. buononumepst: 0enku u
HYKJIEUHOBBIE KUCIIOTHI.

JeMoncTpanuu. Mogenu KpUCTAUIMYECKUX PEHIETOK BEHIECTB C PA3IUYHBIM TUIIOM CBS3CH.
Mopnenun MONEKynd pa3nudHON reomerpuu. Kpucrammmdyeckue pemérku anmasa u rpadura.
OO0pa3ibl pa3IuyHBIX CUCTEM ¢ X)uAKou cpemnoil. Koarymsuusa. Cunepesuc. Dbdexr Tunmans.
Monenn H30MEpoOB CTPYKTYpHOW U TpPOCTpaHCTBEHHOM wu3oMepuu. CBolicTBa ToiyoJa.
Komnekuust mmactmacc u BoJokoH. OOpaslbl  HEOPraHMYECKHX IOJIMMEpPOB:  CEphL
[Tnactuyeckoit, hpocdopa kpacHoro, kBapua u ap. Mojaenu momnexyn o6enkos u JJHK.
JlabopatopHble onbIThl. 1. CBOICTBA TMAPOKCUIOB 31€MEHTOB 3 nepuoaa. 2. O3HaKOMIIEHHE C
oOpa3LamMu I1acTMacc, BOJIOKOH, HEOPraHU4YECKUX MOJUMEPOB.

IIpakTuyeckas padora 1. «[lomyuenue, cobupanue razoB» .

Tema 3 Xumuueckue peakyuu. (25 uac)

Knaccuguxayua xumuueckux peakyuil 6 opeanuyeckou u Heopeanudeckou xumuu. IloHsATHE 0
XMMHMUYECKON peakuuu, €€ OTINYMe OT sAJepHOM peakuuu. Peakuum amioTponusaluu u
nzoMepuzanuu. Peaknuu, uayniye ¢ M3MEHEHHEM COCTaBa BEIIECTBA: IO YHCIY M XapakTepy
pearupyonmx 1 00pa3yromuxcs BeIeCTB (pa3iokKeHus, 3aMeIIeHusl, 0OOMeHa, COSMHEHU); 1O
m3meHenuto creneHeil okucieHuss (OBP u we OBP); mo TtemmoBomy sddexty (9kx30- u
SHAOTEpMHUECKHEe); 1O ¢aze (roMo- W TEeTepOreHHbIE); MO HampaBleHUIO0 (0OpaTUMble U
HeoOpaTHMBbIE); T10 MCIOIb30BAHUIO KaTalnu3aTropa (KaTalUuTUYECKHUEe M HEeKaTaJIUTHYECKUe); 10
MexaHu3My (paauKanbHble W HMOHHBIC); MO BHJAY OJHEPrud, HWHHUIHUUPYIOIIEH pPEaKIUio
(poroxumuyeckue, paJuallMOHHbIE, JIEKTPOXUMUYECKUE, TEPMOXUMHUUECKHE).

Bepoamnocms npomexanus xumuueckux peaxyuu. 3aKOH COXpaHEHMs SHEpruu. BHyTpeHHsA
sHeprusi peakiuil. TeruoBoil 3ddext. Tepmoxumuueckue ypaBHeHus. Temnora oOpa3oBaHHUS.
3akon I'. U. T'ecca. DHTponus. Bo3MOXHOCTH INpOTEKaHWsI peakUui B 3aBUCUMOCTH OT
W3MEHEHHUS SHEPTUU U SHTPOIUH.

Ckopocmb xumuueckux peaxyut. Paxkmopul, eaudiowjue Ha ckopocmv peakyuii.  IloHsTHE 0
ckopocTH. CKOpPOCTh T'OMO- M TETEpOr€HHOM peakuuil. OHeprus axkTuBauud. PakTopsl,
BIUSIOIIME HA CKOPOCTh PEAaKIMil: MpUpOAAa pearupyrolux BELIECTB, KaTalu3aTopsl,
TeMnepaTrypa, KoHleHTpanus. Karanus roMo- U reTeporeHHblil, uX MeXaHu3Mbl. DEpMEHTBI, UX
CpaBHEHHE C HEOPraHMYeCKMMM KaTaiau3aropaMu. HHruOMTOpsl M KaTalUTHYECKHUE SJIBI.
[loBepXHOCTh COMPUKOCHOBEHUS PEArMPYIOIUX BEIIECTB.

Xumuueckoe pasrnosecue. IloHATHE O XMMUYECKOM PAaBHOBECUU. PaBHOBECHbBIE KOHLIEHTPALIUU.
Juuamuynocts paBHOBecHsi. KoHcTaHTa paBHOBecusi. (DakTOphI, BIMSIONIME HA CMEIICHUE
paBHOBeECH: KOHLIEHTpALMs, AaBjieHue, remneparypa. [Ipunnumn Jle Hlarense.
Oxucaumenvro-eoccmanogumenvuvie peakyuu(OBP).  Crenenb okucienus. Knaccuduxarms
peakuii B cBere 3JeKTpoHHOM Teopuu. OcHoBHble mnonatuss OBP. Metoasl cocraBienus
ypaBHeHnuit OBP: Meron snexTtpoHHOro OamaHca, METOA TONypeakuuid. Brusame cpeasl Ha
npotekanne OBP. Knaccuduxanus OBP. OBP B oprannyeckoid XuMum.

Inexmpoarumuyeckas ouccoyuayus. (I.J1.)  DIEKTPOIUTBI W HEDIEKTPOJHUTH. MexaHu3M
NEKTPOIUTUYECKON AUCCOIMALIMM C PA3IUYHBIM BHJIOM CBs3U. CBONCTBA KATHOHOB U AHUOHOB.
Kucnotsl, conu, ocHoBanust B cBere J.JI. Crenenp O.J[.m €€ 3aBUCHUMOCTb OT HPHUPOJIBI
JJeKTposiuTa M ero KoHueHTpauuu. Koncranta nuccomuanuu. CryneHyaTas JUCCOLIMALIUA.
CBolicTBa pacTBOPOB AIEKTPOJIUTOB.

Booopoonwiii _nokazamens.  Jluccommanus Boabl. KoHctanta e€ mucconmarmu. HorHoe
Ipou3BeieHne Boawl, Bogopoausiii nokasarens - pH. Cpenbl BOOHBIX pacTBOPOB JIEKTPOIUTOB.
3HaueHue BOJOPOJIHOIO MOKa3aTels Uil XMMUYECKUX U OMOJIOTHYECKUX MTPOLIECCOB.

lTuoponus.  Tlousitue ruaponusa. [MApONIM3 OpPraHMYECKUX M HEOPraHWYECKHUX BEIECTB
(TamoreHaNKaHOB, CJIOXHBIX 3(UPOB, yrieBojaoB, 0enkoB, AT®) u ero 3Hauenwme. ['mmponn3
coimeit - Tpu cuywas. CryneHuarbiii ruaponu3. HeoOpatumsbiii runponus. Ilpaktuueckoe
3Ha4ueHue rugpoausa. K
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JemoncTpanuu. [IpeBpamienne kpacHoro ¢ocdopa B Oenblil; kuciaopoaa B 030H. Ilonyuenue
KHUCJIOpOJia U3 TepoKcuaa Bojopona, Boawl. Jleruaparanusa staHona. llemouka: P--- P2Os ---
H3POys; cBoiicTBa YKCYCHOM KHCIIOTBI; IPU3HAKH HEOOPATUMOCTH PEaKIIHii; CBOMCTBa METAJLJIOB,
OKHUCJICHHE aJIbJETHJa B KUCIOTY U CIUpPTa B anpAeruj. Peakuuu ropeHus, 3K30TepMUYECKUE
peaxiuu (oOeciBeunBaHre OPOMHOM BOJBI M TIEpMaHraHaTa Kajlusl ATUIICHOM, TallIeHUEe U3BECTH
U Jp.) U SHAOTEPMUYECKHE peakiuu (pa3iokKeHUue KaIMWHOW CeauTphl, OMXpomara Kajus.
B3aumopeiictBue IMHKAa C pacTBOpaMH CEPHOW U COJITHOM KHUCJIOT TpU pa3iIMyYHBIX
TEMIEPAaTypax M KOHLEHTPALMM COJSTHOM KHUCIIOTBI; Pa3JIOKEHUE IEPOKCHIA BOLOPOAA IpHU
oMo okcuaa Mapranua (1V), katamassl ceiporo msica u kaprodens. BzanmopeiicTBue uHKa
pas3IMYHON MOBEPXHOCTH (MOPOILIKA, MBUIM, TPaHys) ¢ KUCIOTOH. MoJienb «KUIISILEro» CIIosl.
Cmemenne paBHoBecus B cucteme Fe**+3CNS= Fe(CNS)s; oMblIeHHE HPOB; PEaKIHH
TepupuKay. 3aBUCUMOCTh cTeneHu J.J[. yKCYCHOM KHCIOThl OT pa3baBiieHus. CpaBHEHUE
CBOMCTB pacTBOPOB CEPHON U CEPHUCTOM KUCIJIOT; MYPaBBUHOM M YKCYCHOW KHUCJIOT, THAPOKCHUIA
mutus. Kanmma u Hatpus. MHOuMKaTopbl M M3MEHEHHME UX OKPAacKM B pa3jMYHbIX cperax.
WNunukaropHast Oymara u e€ UCHoab30BaHUE ISl onpeaeneHus pH CITFOHBI, )KeITy0YHOTO COKa,
JPYTrUX COKOB opraHusMa yenoBeka. CepHOKHCIBIA U (hepMEHTATUBHBIM THIPOINU3 YIIIEBOJIOB.
I'uaponus kapOoHATOB, Cyab(PATOB, CHIMKATOB IEJIOYHBIX METAJUIOB; HUTPATOB IMHKA WU
ceunua (I). F'maponu3 kapOuaa KaabLys.

JlaGopaTopubie onbIThl. 1.IlonmydeHne kuciopoma pasiioKEHHEM MEPOKCHUIA BOAOpPOJa U
nepMaHraHata kamusa. 2.Peakumu, waymme ¢ oOpa3oBaHMeM oOcajka. Tras3a, BOABI JUIs
HEOpraHMYeCKUX U OpraHMYecKux Kuciot.3.Vcnonb3oBaHue WHIUKATOpHOM Oymaru st
onpezenenus pH ciroHsl, xemy104HOro coka. 4.Paznuunele ciiy4an ruipoin3a cone.
IIpakTuyeckas padora 2 CKOpoCTh XUMHUUYECKUX PEAKIINN, XUMUYECKOE PAaBHOBECHE

3. CpaBHeHHME CBOWCTB HEOPraHMYECKMX M OpraHMYECKHX coenuHeHuil. 4. Pewenue
9KCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «I upoaus».

Tema 4. Bewyecmea u ux ceoiicmea. (32 uaca)

Knaccuguxayus neopeanuueckux sewecms.  IlpocTele W cioxHbIe BemecTBa. OKCHUIBI, WX
kiaccupukanus.  ['mapokcuapl  (OCHOBaHMS,  KHUCJIOPOJHBIE  KHCIOTBHL, AmoTepHbIe
ruapokcuabl). Kucnotsl, ux knaccudukamus. OcHoBanus ,ux knaccudukaius. Conu cpeanue,
KHCJIbIE, OCHOBHBIE U KOMIIJIEKCHBIE.

Knaccuguxayus opeanuueckux eewecms YrneBogopoasl U Kinaccuukamys BEMIECTB B
3aBUCHUMOCTHU OT CTPOEHUS YIJIepoAHOM Lenu (anudaTuieckue U MUKINYECKHe) U OT KpaTHOCTU
CBsi3ell (mpenenbHBIE U HempeneabHbie). ['omonorudeckuii psij. [Ipon3BoaHbIE YTIIEBOAOPOIOB:
rajoreHajKaHbl, CIUPTHI, (PEHOJIbI, aNbACTHIB M KETOHBI, KapOOHOBBIE KHUCJIOTHI, IPOCTHIE U
CJIOXHBIE YPUPHI, HUTPOCOCTUHEHNUS, aMUHBI, AMHHOKHUCIIOTHI.

Memannvi. IlonoxeHue METAUIOB B MNEPUOJAMYECKOM CHCTEME W CTPOEHHUE HX aTOMOB.
[IpocThie BemiecTBa-MeTaUIbl: CTPOCHHE KPUCTALIOB M METAJUIMYECKass XUMUYECKasl CBS3b.
Amnorponusi. OOmue ¢GU3NYecKne CBONCTBA METAUIOB W BOCCTAHOBUTEIBHBIE CBOWCTBA MX:
B3aMMOJICHCTBUE C HEMeTalaMu (KHUCJIOPOJIOM, rajor€HaMH, CEpod, a30TOM, BOJOPOJIOM), C
BOJIOM, KHCIIOTaMH, pacTBOpPAMH  COJIEH, OpraHWYECKUMH BEIIECTBAaMH  (CIHpPTaMH,
rajJioreHajgkaHamu, (heHoJIOM, KUATamu), co mmenodamMu. OKCUABI U TUAPOKCUIBl METaJUIOB.
3aBUCUMOCTh CBOMCTB O3THX COCIWHCHHHM OT CTEICHSH OKMCICHHS METaJUIOB. 3HadYCHHE
METAJIJIOB B TIPUPOJIEC U KU3HU OPTAaHU3MOB.

Kopposzus memannos. [lonsiTue koppo3uu. XuUMHUYECKass KOPPO3Us. DIEKTPOXUMHUYECKas
Kkoppo3usi. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HH.
O6mmue crnocoObl MoMyYeHUsT METaIOB. MeTalbl B MPUPOE. METAJUTYPTHsl i €€ BUJIbI: TUPO- U
TUAPO- DJIEKTPOMETAIUTYPTUs. DIEKTPOJIU3 PACILUIABOB U PACTBOPOB COCTMHEHUM METAIIJIOB U €0
3HaYCHHUE.
Hememannoi. [TonoxxeHne HEMETAUIOB B IMEPUOJUYECKON CHUCTEME, CTPOCHHE UX aTOMOB.
DNEeKTPOOTPULIATENbHOCTh. MHepTHhIE Ta3bl. J[BOWCTBEHHOE TOJIOKEHHE BOAOpPOAA B
nepuoanYecko cucteme. Hemeramibl - mpocTbie BemecTBa. ATOMHOE W MOJEKYISIPHOE
CTpO€HHE HUX. AJuioTponus. XUMHUYECKHME CBOMCTBAa HeMeTayuioB. OKHUCIHUTENbHbIE CBOWCTBA:
B3aMMOJICHICTBHE C METaJUIaMH, BOJOPOAOM, MEHEe SJIEKTPOOTPHUIATEIHLHBIMH HEMETaUIaMH,
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HEKOTOPBIMU CJIOHBIMHU BellecTBaMH. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAINIOB B PEAKIIMAX
co (TOpPOM, KHCIOPOAOM, CIOXHBIMU BELIECTBAMU-OKUCIUTEISIMA (a30THOH M CepHOMU
KMCIIOTaMU U Jp.). Bonxopoansle coenuHeHuss HemeTauioB. IlomyuyeHne HX CHHTE30M H
KOCBEHHO. CTpOe€HHME MOJIEKYJ U KPHUCTAJUIOB O3THUX coenuHeHuid. Pusznyeckue CBOWCTBA.
OtHomeHne K Boje. VI3MEHEHHE KUCIOTHO-OCHOBHBIX CBOWCTB B INEpUOAAX W TIpymdmax
Heconeobpa3zyrone u coneobpasyromue oxcuabl. Kucimopognsie kuciaotsl. HM3meHeHue
KHMCJIOTHBIX CBOWCTB BBICIIMX OKCHJOB M T'MJPOKCHAOB HEMETAJUIOB B MEpPUOJAX U Ipymmax.
3aBHCHUMOCTb CBOMCTB KHMCJIOT OT CTEIIEHU OKHMCIJICHUS HEMETAIUIA.
Kucnomwvr _opeanuueckue u neopcanuueckue. KHCIOTBI B CBETE€ NPOTOJUTUYECKOW TEOPHH.
ConpsikeHHbIE KHCIOTHO-OCHOBHbIE napbl. Kitaccuukanust opraHu4eckux U HEOpraHMYECKUX
kucnoT. O0mMe cBOWCTBA KUCIOT: B3aUMOJAEHCTBHE OPraHNYECKUX U HEOPraHUYECKUX KHUCIIOT C
MeTaJUIaM{, OCHOBHBIMU U aM()OTEpHBIMU OKCHIaMHU U THAPOKCUIAMH, C COISIMH, 0Opa3oBaHHe
CIOXHBIX 3(upoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEPHON M a30THOH KHCIOT.
OcoOeHHOCTH CBOWCTB YKCYCHOM U MYPaBbUHOM KUCIIOT.
Ocnosanus opzanuyeckue u neopeanuieckue. (OCHOBaHUS B CBETE MPOTOJUTHYECKON TEOPHUU.
Knaccudukanus opraHMueckux M HEOpraHMYeCKMX OCHOBaHUH. XHUMHUYECKHE CBOICTBa
Ieioue U HEepPacTBOPUMBIX OCHOBaHMM. CBOMCTBA OECKMCIOPOAHBIX OCHOBAHMM: aMMHaKa U
aMUHOB. B3auMHOe BIMsHUE aTOMOB B MOJIEKYJly aHUJIMHA.
Amomepnuie opeanuueckue u Heopeanuyeckue coeounenus. AMPOTEpHbIE COSAUHEHNSI B CBETE
MPOTOJIUTUYECKON Teopuu. AMGPOTEPHOCTh OKCHUIOB M THAPOKCHIIOB NEPEXOAHBIX METAJJIOB:
B3aUMOJICHCTBUE C KUCIOTAMHU U IIEJI0YaMHU.
Ilonamue o komnnexcuvix coedunenusax. Kommiaekcoobpa3oBarenb, JIUTaH bl, KOOPIUHALIMOHHOE
4HCII0, BHYTPEHHssSI cdepa, BHewmHss chepa. Homenknarypa naHHbIX coenuHeHHU. [Ipumepsl
coeMHEeHnH. AM(OTEPHOCTh AMUHOKHCIIOT: B3aUMOJECHCTBUE AMMHOKHUCIOT CO IIEJI0YaMH,
KHCJIOTaMH, CIIUPTaMHu, APYT ¢ ApYyroM (00pa3oBaHKE MOJMIIETITHIOB), 00pa30BaHNe BHYTPEHHEH
coiu (OUIONIIPHOTO HOHA).
I'enemuueckas c6:3b MeAHCOY KNACCAMU OP2AHUYECKUX U HeopeaHuyecKux coedunenut. 11oHsTne
O TEHETHYECKOM CBSI3M M TE€HETUYECKUX pANax B HEOPraHWYECKOM M OPraHM4eCKOW XHMHH.
I'enernueckue psapl MeTauia (Ha MpuMepe KajablUs U Kejes3a), HeMeTalla (Cepbl U KPeMHHUS),
NIEPEXOIHOTO AIeMEHTa (IMHKa). ['eHeTHuecKkne psabl U TeHETUYECKas CBsA3b B OpraHUYECKON
XUMHH (COEIMHEHUS IBYXaTOMHOTO0 yriepoja). EnnHcTBo Mupa Bemiects.
Jemoncrpanuu. Komnekuus  «Knaccudukanuss HEOpraHMYeCKMX — BEIECTB» U 0OpasLbl
npencraBureneit kiaccon. Komneknus «Knaccudukanys opraHMUeCKHX BEIIECTB» U 00paslibl
IIpecTaBUTENEN KilaccoB. Mozienu KpUCTaJUIMYECKUX PEIETOK MeTailoB. Koiekius MeTamios
C pa3HbIMU (PU3MUECKUMM CBOMcTBaMH. B3ammopeilcTBue nuTHs, HATpUs, MarHusl U kejes3a C
KHUCJIOPOAOM; MIEJTOYHBIX METAUIOB C BOJOW, CHUpPTamMH, (DEHOJIOM; LMHKA C PpacTBOpPAMHU
COJITHOM M CEPHOM KHCJIOT; HaTPHs C CEPOH; AIFOMMHHMS C MOJOM; JKEJIe3a ¢ PaCTBOPOM MEIAHOIO
KyIlIopoca; aJlOMUHHUS C pacTBOPOM €IKOro Harpa. OKcHIbl U THUAPOKCHIbI xpoma. Kopposus
METAJUIOB B 3aBUCUMOCTH OT YCJIOBHH. 3alIUTa METAJIOB OT KOPPO3UH: 00pa3Lbl «HEPKABEEK»,
3alMTHBIX ~ MOKpelTuH. Kosueknuss pyn.  OnekTponu3  pacTBOpoB — coseil.  Mopenun
KPUCTAJUTMYECKUX PEIIeTOK Moja, anmMasa, rpadura. Amnorponus docdopa, cepsl, KUCIOpoaa.
B3aumopeiictBue BomopoAa C KUCIOPOAOM; CYpbMBbI C XJIOpOM; HAaTpusi C HOJOM; XJopa C
pacTBOpoM OpoMmuza Kalus; XJOPHOM M CEpOBOJOPOJHOM BOJBI; OOEClBEUYMBAHHE OpPOMHOM
BOJIbI STWJICHOM HJIM aueTuiaeHoM. [loirydenue u CBOMCTBA XJIOPOBOAOPOIA, COIMSTHON KUCIOTHI U
ammuaka. CBoiicTBa COJIIHOM, pa30aBlieHHOM CepHOM M yKCycHOW KucioT. B3aumoneiictBue
KOHIEHTPHUPOBAHHBIX CEPHOW, a30THOW KHUCIIOT M pa30aBIE€HHOW a30THOM KHUCIIOTHI C MEBIO.
Peakiust «cepeOpsiHOTO 3epkajiay A MYpaBbUHOM KHCIOTHL. B3aumojeiictBue pactBopa
TUAPOKCUA HATpUsl C KHUCIOTHBIMH oOKcuaamu (okcugoMm Qochopa V), ambpoTrepHbIMU
THJIpOKCUAaMHU (THIPOKCUIOM IIMHKA). B3anmopelicTBue aMMHaka ¢ XJI0pOBOIOPOIOM M BOJOM.
AHanornyHo I MeTWIaMHMHA. B3aumMoneicTBHE aMHUHOKHMCIOT C KHUCJIOTaMH M IIEJIOYaMH.
OcymecTBiieHne npeBpanieHuil peakiuii. [lonydeHne KOMIUIEKCHBIX COEAMHEHHH.
Jlabopatopuble onbiThl. O3HakOMJeHME C  oOOpa3llaMM  TpEACTaBUTENIEH  KJIaccoB
HEOpraHudeckux BemecTB. O3HakomieHMe C o0pa3llaMd  MpPEJACTaBUTENIeH  KIIAcCOB
opraHuueckux BemiecTB. O3HakomileHUe ¢ KoJulekiueil pya. CpaBHeHUE CBOWMCTB KPEMHHMEBOM,
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(dhocdopHOiA, CEpHON U XJTIOPHOW KHUCIOT; CEPHHUCTON U CEPHOW KHUCIOT; a30THCTON M a30THOU
kucioT. CBOWCTBAa COJSTHOM, cepHOH (pa30aBlIeHHON) M YKCYCHOHM KuCIOT. B3ammopeicTBue
rugpokcuaa Hatpusi ¢ consimu (cynbdarom memu (1) m xmopumom ammonwus). Pasnosxenue
ruapokcuaa meau. [lomyuenue n am@poTrepHble CBOMCTBA THAPOKCHIA ATIOMUHUS.
IIpakTyeckas padora 5. PemieHue 3KkcriepuMeHTaNbHbIX 33/1a4 10 HEOPraHUYECKOW XUMUH

6. PemieHne skcnepruMeHTaNbHBIX 3a/1a4 IO OPraHUYeCKO XuMuu 7. I'eHeTnueckas CBSI3b MEXKIY
KJIACCaMU HEOPraHWYECKUX U OPIraHUYECKUX BEILLECTB

Tema 5 . Xumusn u oowecmeo (8 uacos)

Xumus u npouzeodcmeo. XuUMHUECKask MPOMBIIUICHHOCTh U XUMHUUYECKHEe TeXHOJoruu. Chlpbe
JUIsL XUMUYECKON MPOMBIIUIEHHOCTH. Boja B XMMHYECKOW NPOMBIIUIEHHOCTH. DHEPIus JUis
XMMHUYECKOI0 TPOU3BOJACTBA. HayuyHble NPUHLIMIIBI XHMHYECKOTO IPOM3BOJACTBA. 3allUTa
OKpY)Kalollled cpeAbl W OXpaHa TpyJda NP XUMHUYECKOM Npou3BoAcTBe. OCHOBHBIE CTaJuU
XMMHYECKOro npous3BoJcTBa. CpaBHEHHE IPOU3BOACTBA aMMHaKa U METaHOJIA.

Xumus cenvekoe xo3aucmeo.  XuMU3alus CEIbCKOr0 X034MCTBa U €€ HanpaBieHus. Pactenus u
noysa, nousBeHHbI mnoriomarommii kommiaeke (IIIIK). YnoOpenns m ux kiaccupuxaius.
XUMUYECKUE CpelicTBa 3allluThl pacTteHuil. OTpuuaTesbHble MOCIEACTBUS NPUMEHEHUs
NECTULUAOB ¥ 00ppOa ¢ HUMU. XHUMHU3aLUsl )KHBOTHOBOICTBA.

Xumusa u sxonoeus. XUMHUYECKOE 3arpsi3HEHUE OKpykarolien cpeabl. OxpaHa ruapocdepsl oT
XUMHYECKoro 3arpsizHeHus. OXpaHa Mo4Bbl OT XMMHUYECKOro 3arpsizHeHus. OxpaHa aTMocgepsl
OT XHMMMYECKOro 3arpsi3HeHus. OxpaHa ¢iaopsl M (payHbl OT XHMHUYECKOTO 3arpsi3HEHUS.
buoTtexHoOrYs ¥ reHHAast HHKEHEPHSI.

Xumusa u noecednesnas dcusnb yenogexka. JlomamiHss anteka. Moroomuye U YUCTAIUE CPEACTBA.
CpenctBa 60pb0BI ¢ OBITOBBIMU HACEKOMBIMU. CpecTBa TMUHOW IMTUEHBI 1 KOCMETHKU. XUMUS
U nuia. MapKkupoBKa yIakoBOK MUIIEBBIX U TUTHEHUYECKUX MPOAYKTOB M YMEHUE UX YUTATh.
OKoJorus *KUIUIIA. XUMHUS U T€HETHKA YEJI0BEKa.

JemoncTpanuu. Mojenn mpou3BOICTBAa CEPHON KUCTOTH 1 aMMuaka. Kosutekius ynoopeHuit u
necTuuaA0B. OOpa3ibl cpeicTB OBITOBON XUMUH U JIEKAPCTBEHHBIX MPEMapaToB.
JlabopaTopHble onbIThl. O3HaKOMJIEHHME C KOJUIEKIMEW yHOOpeHHH U TEeCTULHUIOB.
O3nakomiieHHe ¢ 00pa3liaMu CpesICTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MPENapaToB.

3. TEMATUYECKHWM ILJIAH.

10 xnacc
Ne | rema KOJIMYECTBO | B TOM YHCIIE
n/n 1acos YPOKH | IPAKTHYECKUE | KOHTPOJLHEIE
paboThI paboThI
1 BBEJICHUE 5 1 - -
2 CTpOEHHE U
KJ1acCH(pUKAIIHS 5 5 - -
OpPTraHUYECKHX BEIIECTB.
3 XUMHUYECKHE PEaKLuu B
OpPraHNYEeCKON XUMHUH 7 6 - 1
4 YTII€BOJOPOBI
29 26 2 1
S) CIHPTHI ¥ (HEHOIIBI
6 5 1 -
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6 QJIBJICTUIBI U KETOHBI
4 4 - -
7 KapOOHOBBIC KUCIIOTHI,
CJIOXKHBIE A(PHPBI, KUPBHI. 13 11 1 1
8 YTIICBOIBI
6 5 1 -
9. a30TcojepIKaInue
COCAUHCHUA U UX 12 10 1 1
HaXOXXJCHHUE B TIPUPOJIC
10 | Omonoruyeckue akTUBHEIC
OpPraHMYECKUE COEIMHEHUS | g 6 2 .
11 | moBTOpEHHNE OCHOBHBIX
BOTIPOCOB Kypca 6 6 - -
«OpTaHHYECKasi XUMHS.
12 | pe3eps cBOOOIHOTO
BpPEMEHHU 4 4 - -
BCETO: 105 93 8 4
TEMATUYECKMI IJIAH - 11 KJACC.
Ne | tema KOJINYECTBO | B TOM YHUCIIE
/1 4acoB
YPOKH | MMPAKTUYCCKUE | KOHTPOJHHBIC
paboThI paboThI
1 | ctpoenue atoma u 10 9 1
MEePUOINYECKUIN 3aKOH JI.1.
MeH/IelieeBa
2 CTPOCHHUE BEIIEeCTBA 19 17 1 1
3 | XUMHYECKHE PCAKITUN 25 21 3 1
4 BEIECTBA U UX CBOWCTBA 32 28 3 1
5 XUMHUSA U 0011ECTBO 8 8
6 | moBTOpeHHE OCHOBHBIX 8 8
BOITPOCOB Kypca 0011Iei
XUMUHU
BCETO: 102 91 7 4
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