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IHHOSACHUTEJIBHAS 3AIINCKA

CBe/ieHnd 0 nporpamMmme

Pabowas mporpamma mo xumuu i 10-11kmaccoB coctaBieHa B COOTBETCTBUU C TpeOOBaHUIMU
®denepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIFHOTO CTAaHAAPTa CPETHETO O0IIero 00pa3oBaHUsI Ha OCHOBE:

» IlpumepHOIi IporpaMMbl CPEIHETO 00IIET0 00pa30BaHMs 10 XUMUH,;

» Asropckoii mporpammbl o xumun O.C. ["abpuernsina.

» @enepabHOTO MEPEYHS YICOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa3oBaHUs K
WCTIONB30BAaHUIO B  00Opa3oBaTelIbHOM TMpormecce B 00pa3oBaTeNbHBIX  YUPSKIACHHUAX, PEATU3YIOIINX
oOpa3oBatelbHbIe MporpaMMbl 00mero oopasoBanus Ha 2020-2021 y4ueOHbIit ro.

Y4eOHUKHU:

Tabpuensn O. C. Xumusa. 10 xmacc. YrmyOnenssnii ypoBeHb: yueOHUK/ O.C. 'abpmemnsn, WN.I.
Octpoymog, C.1O. [Tonomapes — 2-¢ u3n., crepeotwir. - M.: JIpoda, 2014.
T'abpuenrsn O. C. Xumma. 11 kmacc. YrmyOneHuslii ypoBenb: yueOnuk/ O.C. ['aGpuens,
I'.I".JIeicoBa.— M.: Jlpoda, 2014.

YpoBeHb porpaMmsl Ipo(rITEHEBIH

Jannas mporpaMma KOHKPETH3HPYET COAEp)KaHHe cTaHmapra, AaéT pacrhpeneneHhe y4eOHBIX 4YacoB IO
paszenaM Kypca, ocaeJ0BaTeIbHOCTh U3YUEHHS TEM M Pa3feiioB ¢ YIETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBsI3el, JOTMKM y4eOHOro Imporecca, BO3pacTHbIX OCOOCHHOCTEH ywamuxcs. B mporpamme ompeznenéH nepeucHb
JEMOHCTpAaIUH, Ta00paTOPHBIX OIMBITOB, MPAKTHUECKUX 3aHIATUH U pacuETHBIX 33/1a4.

[MporpamMma Momm¢uUIMpPOBaHa COTJIACHO HeicTBYymomEeMy OazucHoMy yueOHoMmy muiaHy. [Iporpamma kypca
xumun Uit oOydaromumxes 10 — 11 xmaccoB obmeobpa3oBarensHbix yupexnenuii (aBrop O.C. 'abpuensn)
paccunMrtaHa Ha 2 roja, KoTopble BkimouaroT 207 ydeOHBIX Yaca W3 pacuera 3 yaca B Hezemto. [Ipemnaraemas
nporpaMma Juis NpoQHIbHBIX KJIACCOB MPEeAyCMaTPUBACT CIEAYIONIYI0 OpraHU3aInio npoiecca 00y4YeHusI:

» 10 knacc — 105 4.
» 11 knacc — 102 4.

HcxoaHbIMY IOKYMEHTAMHY JUISl COCTABJIeHUs padoveil NporpaMMbl IBUJINChH:

1. ®denepanpubrii 3aK0H oT 29 nexabps 2012 roga N 273-D3 «O6 obpazoannu B Poccuiickoit Deneparumy;

2. ®DepepanbHBIA TOCYAaPCTBEHHBIN CTAaHIAPT CpeTHETO OOIIEro 00pa3oBaHusl, yTBEPKAEHHBIN IPUKA30M
Munucrepcra oOpa3oBanus U Hayku PO ot 17 mas 2012 roma Ne 413 «O0 yrBepxaeHun ¢eaepalibHOTo
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHAAPTA CPEAHETO OOLIEro 00pa30BaHUsM;

[TpumepHBIE IpOrpamMMbl IO y4eOHBIM IpenMeTaM (Xumus. 8-11 kmaccsr);

4. ABropckas mporpamMma Kypca XuMHH JUis ydammxcst 8-11 kmaccoB obmieoOpazoBatenbbix mkon O.C.
I'abpuensna;

5. IlpumepHas ocHOBHas oOpa3oBaTelbHAas NporpaMMa cpeiHero odmero oopasoBanus (0goOpeHa permeHueM
(benepaabHOro yueOHO-METOAMYECKOTO O0BeANHEHHsT N0 o0mIeMy 00pa30BaHHIO (ITPOTOKON OT 28 HIOHS
2016r. Ne 2/16-3);

6. Ilucemo MunucrepctBa obpa3oBanus U Hayku Poccuiickoit @enepanun ot 28 oxTs0ps 2015 roga Ne08-
1786 «O pabouux mporpammax y4eOHBIX ITPEIMETOBY;

7. YcraB u y4eOHbIN TIaH MyHHUIMITAILHOIO aBTOHOMHOT'O 00111e00pa3oBaTebHOro yupexaenus «Jluimen No
121 umenu I'epost Coserckoro Coroza C.A.AXTSIMOBA, YTBEPKJIECHHOIO Ha 3acCCAaHUM NEAAroruuecKoro
coBeta suues 26 asrycta 2020 rona;

8. Komudukarop 5d1eMEHTOB coaepkaHHss W TpeOOBaHMH K YPOBHIO TOJATOTOBKH  BBITYCKHUKOB
0011eo0pa3oBaTeIbHbIX yUpexXaeHUH A nposeneHus B 2021 roxy eQuHOro rocyJapCcTBEHHOTO SK3aMeHa
10 XUMHH.

w

H3ydenne xuMuu Ha NMPOPUILHOM YPOBHE CPEIHEro 001Iero o0pa3oBaHusi HANMPABJIEHO HA TOCTUKEHUE

CJeAYIOUIUX HeJiei:

» OCBOeHHMe CHCTEeMbI 3HaHWH O (YHJAMEHTAJbHBIX 3aKOHAX, TEOPHUAX, (aKTax XHMHHU, HEOOXOJIUMBIX IS
TIOHUMAaHUs HayYHOU KapTHHBI MUPA;

> oBJajieHHe YMEHHMsSIMH: XapaKTepU30BaTh BEIIECTBA, MaTepPHAIbl U XUMHYECKUE PEAKLUH; BBIOIHATH
nabopaTopHble SKCIEPUMEHTHI; MPOBOAMTH PACUYETHI 10 XUMHUYECKUM (GOpMyJiaM M YpPaBHEHHSIM; OCYIIECTBIISATh
MOUCK XMMHYECKOW MH(POPMAIMU M OICHWBATh €€ JOCTOBEPHOCTh; OPUEHTUPOBATHCS M NPHUHUMATH PEIICHHS B
MPOOJIEMHBIX CUTYaIHsX;



» pa3BUTHe II03HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH B Ipolecce
W3YyYCHUS] XUMUYECKON HAYKH U €€ BKJIaJa B TEXHUYECKHH MPOrpecC MHUBHIIN3AINN; CIOXKHBIX W IIPOTUBOPEUYHUBBIX
IIyTeW pa3BUTUS UIEH, TCOPUN U KOHLENIUNA COBPEMEHHON XUMMUY;

» BOCHHTAaHHE YOCKICHHOCTH B TOM, YTO XHMHS — MOIIHBII WHCTPYMEHT BO3ICHCTBUS Ha OKPYKAIOLIYIO
Cpelly, ¥ YyBCTBA OTBETCTBEHHOCTH 34 IIPUMEHECHNE MTOYYCHHBIX 3HAHUN 1 YMEHHH;

> npuMeHeHUe TONYYCHHBIX 3HAHWA W yMEHWH JJisi: 0e30MacHOi paboThl ¢ BEIISCTBAMHU B JIAOOPATOPHH,
OBITY W Ha TPOW3BOJCTBE; PELICHHUs MPaKTHYECKHX 3a/Jad B MOBCEAHEBHOW >KU3HHW; MPEAYNPEKICHUs SBICHUH,
HAHOCSIIMX BpeA 3I0POBbI0 4YEJNOBEKa M OKpYy’KaloIled cpene; NpOBENCHHUS MCCIENOBAaTENbCKUX padoT;
CO3HATEIHLHOTO BEIOOpA TIpodeccun, CBSI3aHHON ¢ XUMHUEH

[IporpamMma mpenycmaTpuBaeT (QOpPMHUpOBAaHHE Yy YydYalluxcsi oOLIeyd4eOHbIX YMEHMH | HaBBIKOB,
YHHUBEPCATBHBIX CIIOCOOOB JESITEIHHOCTH M KIFOUEBBIX KOMIETECHIIMN: YMEHHE CAaMOCTOATENEHO U MOTHBUPOBAHHO
OpPraHHU30BbIBAaTh CBOIO IO3HABATENBHYIO JESATEIBHOCTD; HCIOIB30BAaHUE DJIEMEHTOB NPHYMHHO-CICICTBEHHOTO U
CTPYKTYpHO-(PYHKIIMOHAILHOTO aHAIIN3a; ONpeesieHHe CYITHOCTHBIX XapaKTePUCTUK N3y4aeMOro 00beKTa; yMEHHE
pa3BepHyTO OOOCHOBBIBATH CYXKIEHHS, JaBaTh ONpENENCHUs, NPHBOAUTH JOKA3aTeNbCTBA; OLCHUBAHUE U
KOPPEKTUPOBKA CBOETO MOBENCHUS B OKPYKAOIEM MHUDE.

TpebGoBanne K YpPOBHIO TOJTOTOBKH OOYYarOIIMXCS BKIIOYAIOT B ceOsi Kak TpeOOBaHWs, OCHOBaHHBIE Ha
YCBOCHHU M BOCIPOM3BEIECHUN YUSOHOTO MaTepHaja, IOHUMaHHe CMbICTIa XMMUYECKUX TIOHSATHH W SIBIICHHUH, TaK U
OCHOBaHHBIE Ha 0o0jee CIOXHBIX BHIAX [IESITEIbHOCTH: OOBSICHEHHE (GHU3MUCCKUX W XUMHYECKHX SIBJICHUM,
NpPUBEACHUE MIPUMEPOB MPAKTUUECKOrO UCIIOJIB30BaHUS M3Y4aeMbIX XMMUUECKUX SIBICHUH U 3akoHOB. TpeGoBaHue
HampaBieHbl Ha pPeaH3alMIo AESITEIbHOCTHOIO, NMPAaKTUKO-OPHEHTUPOBAHHOTO M JMYHOCTHO-OPUEHTHUPOBAHHBIX
MOJXO/IOB, OBJIAJICHUE YUYAIIMMHUCS CIMOCOOAMH WHTEJUICKTYAIbHOW W TPAKTHUYECKOW AEATENLHOCTH, OBIAJCHHUC
3HaHMSIMM W YMEHHMSAMH, BOCTPEOOBAaHHBIMH B IIOBCEIHEBHOH JKM3HH, MO3BOJSIOLIMMH OPHUEHTHUPOBATHCS B
OKpY>KalollleM MUpe, 3HAYUMbBIMH JJIs1 COXPaHEHHS OKPYXKArOIEH cpeibl 1 COOCTBEHHOTO 3/I0POBBS.

HacTosmuit Kypc OpraHMYeCKOW XHMHHM NpEJHA3HAYCH Yy4YalllUMCS, BBIOMPAIONIUM B JaJIbHEHIIEM
MEINLIUHCKHE, WHXXEHEPHBIE, DKOJIOTHYECKHE M JAPYTHEe CMEKHBIE CHENHaIbHOCTH. lIpM MOAroToBKE MO 3THM
CHEIUATBHOCTSAM 3HAUYHUTENBHOE MECTO 3aHUMAEcT MaTEpUANOBEACHHE, B KOTOPOM XMMHS HIPACT ONPEACISAIONIYIO
ponb. B cBsizu ¢ 3TUM B 0OydueHMH OOJbIIOE BHUMAaHWE YJENseTcs MPUMEHEHUIO KOHKPETHBIX BEHIECTB, HMX
3HAYEHMIO JUIS Pa3BUTHS XMMHUYECKOM NMPOMBIIUIEHHOCTH, a TaKXke BCed SKOHOMHKH B LiejoM. [Ipu miuaHupoBaHuu
YPOKOB YBEJIMYEHO BpeMs, MTOCBSIIEHHOE Pa3BUTHIO YMEHUH pEIIaTh pacyeTHBIC 3aJayd Pa3HBIX TUIIOB, a TaKXkKe
KoMOuHHpoBaHHbIE 3amaund. Ocoboe BHUMAHUE YACICHO W XUMHYECKOMY SKCIEPUMEHTY KaK OJHOMY M3 CaMbIX
JEHCTBEHHBIX METO/I0B (POPMHUPOBAHUS OCO3HAHHBIX 3HAHUH 110 XMMUH.

KoHTpons 3a ypoBHEM 3HaHMH OOYYaIOLIMXCSl MpelycMaTpUBacT MPOBEICHHE CaMOCTOSTEIbHBIX,
NPaKTUYECKUX, KOHTPOJIBHBIX PA0OT U 3a4€TOB MO TEMaM.

KoHTponb 3HaHWI, yMEHHH W HaBBIKOB OOYYalONIMXCS — BaXKHEWIIMKA dTam ydeOHOro mpolecca,
BBIMOJIHSIOIIME 00y4aloNIyto, MPOBEPOUYHYIO, BOCIHUTATENBHYI0 M KOppeKTHpymoulylo ¢yHKuuu. B crpykType
OporpaMMbl IPOBEPOYHBIE CPEACTBA HAXOAATCS B JIOTMUECKOW CBSI3M C COAEp)KaHHEM Y4yeOHOro marepuana.
Peanuzanus mMexaHuM3Ma OLEHKA YPOBHS OOYYCHHOCTH MPEAINOJaracT CHUCTEMATHU3alUi0 U 000OIICHHE 3HAHUM,
3aKperUIeHne YMEHHIl W HaBBIKOB; MPOBEPKY YPOBHS YCBOCHHs 3HAHWN WM OBJIAJCHHS YMEHHAMU M HaBbIKaMH,
3aJaHHBIMU KaK IUIaHUPYEMbIe pe3yibTaThl oO0yueHus. OHM NPEACTaBIAIOTCS B BHIE TPeOOBAaHMH K HOATOTOBKE
oOyyaromuxcsi. J{Jst KOHTPOJISt YPOBHS TOCTHXKEHUH 00yUYarOMIUXCs HCIIOIb3YIOTCS TaKue BHIBI U (DOPMBI KOHTPOJIS
KaK TpelBapUTeNIbHBIN, TEKYIUH, TEeMAaTHYECKHN, UTOTOBBIH KOHTPOJIB; (POPMBI KOHTPOJIS: BEIOOPOUYHBIN KOHTPOJIb,
(poHTANBHBIA ONpOC, 33JaHUe CO CBOOOAHBIM OTBETOM IO BBIOOPY YUMTEJNs, 3aJaHHE IO PHUCYHKY, OTBETHI Ha
BONPOCHI B YyueOHHKe, IU(PEepeHUINPOBAHHBI WHAMBHUAYAJIBHBIH HHUCBMEHHBI OIPOC, CaMOCTOSATENbHAs
MpoBepoYHas paboTa, TECTUPOBAHUE, TUKTAHT, IMCbMEHHBIE TOMAIlIHUE 33J[aHHsI, KOMITbIOTEPHBIN KOHTPOJIb U T.1.,
aHaJIM3 TBOPUYECKHUX, MCCIEAOBATENLCKUX PAa0OT pe3yJbTaTOB BBIIOIHEHHUs IMArHOCTHYECKUX 3aJaHUil y4eOHOTO
rocoowust nin pabodet TeTpaiy.

TpedoBanus k ypoBHIO IOATOTOBKH o0y4aromuxcs 10-11 kiaaccos

B pezynomame uzyuenusn xumuu Ha npouivnom ypoene yueHux 004ceH

3HATh/TIOHUMATh

»  ponb Xumuu 8 eCmecmeo3HAHuu, ¢ CBsI3b C JPYIMMH €CTECTBEHHBIMH HAyKaMH, 3Ha4eHUE B JKH3HU
COBpPEMEHHOT0 O0IIIeCTBa;

»  eajcheluiue XumudecKkue ROHAMUA. BEIIECTBO, XUMUYECKHI JIEMEHT, aTOM, MOJIEKYJa, Macca aTOMOB U
MOJIEKYJI, HOH, PaJHKal, JUIOTPOIHs, HYKIUABI M M30TOINbI, aTOMHbIE S-, P-, d-, f-opOuTamyu, xuMudeckas cBs3b,
QJICKTPOOTPHULIATECIIBHOCTb, BAaJICHTHOCTb, CTCIICHb OKHWUCJIICHUA, FI/I6pI/I)II/ISaHI/I$I Op6I/ITaJIeI71, IMPOCTPAaHCTBEHHOC
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CTPOEHHE MOJEKYJ, MOJb, MOJSIpPHAs Macca, MOJAPHBIA 00BeM, BEIIECTBA MOJEKYJIAPHOTO W HEMOJIEKYISIPHOTO
CTPOCHHSI, KOMIUIEKCHBIE COEJAMHEHUS, MWCIIEPCHbIE CHUCTEMBI, HCTHHHBIE pPAaCTBOPBI, DJIEKTPOIUTHYECKAS
JIUCCOLMAIMS, KUCIOTHO-OCHOBHBIE PEAKIMM B BOAHBIX pPacTBOpax, THAPOIU3, OKUCIEHHWE U BOCCTAHOBIEHUE,
ANEKTPONIN3, CKOPOCTh XUMUIECKOHN peakify, MEXaHU3M PEaKLUH, KaTalu3, TeIUIoBOH 3¢ PeKT peakiuuu, SHTANbIINS,
TEIUIOTa O00pa30BaHUs, SHTPONHS, XHMHYECKOE€ pPABHOBECHE, KOHCTAaHTA pPABHOBECHUS, YTJEPOMHBIN CKeleT,
(hyHKIIMOHATBHAS TPYIIA, TOMOJIOTHS, CTPYKTYPHASI 1 IPOCTPAHCTBEHHAS H30MEPHSI, HHIYKTHBHBIN U ME30MEPHBIH
3¢ GeKTHI, 3MeKTpod i1, HyKJIeo(HI, OCHOBHBIC THITHI PEaKLUil B HEOPraHUYECKON U OpraHMYeCKOi XUMHUU;

»  OCHOGHbBIE 3AKOHbI XUMUU . 32KOH COXPAaHCHHS MACCHI BEIECTB, IEPUOIUUECKUI 3aKOH, 3aKOH TIOCTOSHCTBA
COCTaBa, 3aKOH ABOTraJpo, 3akoH ['ecca, 3aK0H IEHCTBYIOIUX MACC B KHUHETUKE U TEPMOJUHAMUKE;

»  OCHO6Hble meopuu Xumuu. CTPOCHUS aTOMa, XUMHYECKOW CBS3M, 3JICKTPOIUTHYECKON IHMCCOIMAIINH,
KHCJIOT M OCHOBaHWM, CTPOCHHUSI OPraHUYECKUX COCTUHEHUH (BKIIIOYAsl CTEPEOXUMHIO), XHMUUECKYI0 KHHETUKY H
XUMHYECKYIO TEPMOTUHAMHUKY;

»  KaaccuguKkayuio u HOMEeHKIamypy HEOPTaHUIECKUX U OPTraHUYECKUX COCTUHEHH;

»  npupoOHble UCMOYHUKU YTICBOJOPOIOB U CIIOCOOBI MX MepepadoTKu;

> eewjecmea u Mamepuaibl, WUPOKO UCHOIb3yeMble 8 NPAKMUKe . OCHOBHBIC METAIIB U CIUIABBI, Tpadur,
KBapIl, CTEKJIO, [IEeMEHT, MUHEpaIbHbIE YIOOPEHNs, MUHEpaJIbHbIE U OPraHWYECKHe KHCIOTHI, IIETIOYH, aMMHAaK,
YIJI€BOAOPOIBI, (DEHOJI, aHWIMH, METaHON, STAaHOJ, 3TWJICHTIHKOJb, TIHLCPUH, (hOopManbAerul, aleTalbIeTH,
areToH, TIIOKO3a, caxaposa, Kpaxmal, KJIeTdyaTKa, aMHHOKHCIIOTHI, OEIKH, MCKYCCTBEHHBIC BOJIOKHA, KaydyKH,
TTACTMACCHI, JKAPBI, MBUIA M MOIOIIHE CPEICTBA;

yMeTh

»  Ha3vléamb W3yUYCHHBIC BEUICCTBA 10 «TPHUBHAIBHOI» M MEKIYHAPOTHONH HOMEHKIIATYypaM;

»  onpedensmsp. BAICHTHOCTb U CTCTICHb OKUCIICHHS XUMHYCCKHX 3JIEMEHTOB, 3apsij] MOHA, TUI XUMHUYCCKON
CBS3M, IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN, THUI KPHUCTAUIMYECKOM pEIIeTKH, XapaKTep Cpelbl B BOJHBIX
pacTBOpax, OKHUCIUTCIb W BOCCTAHOBUTCIIb, HAIIPABJICHHWE CMCIICHUSA PABHOBECHUA I10J BJIIMAHHUCM pPa3JIMYHBIX
(hakTOpOB, M30MEPHI U TOMOJIOTH, MPUHAICIKHOCTH BEIIECTB K PA3IMYHBIM KIIACCAM OPTaHUYECKUX COEIHHEHUH,
XapakTep B3aUMHOTO BJIHMSIHHAS aTOMOB B MOJIEKYJIaX, THIThI PEAKI[il B HEOPTAHUYECKOW U OPTaHUIEeCKON XUMUH;

»  xapaxkmepu3zoeamy: S-, P- 1 d-3JEMEHTBHI 10 UX MOJOKEHHIO B neproanydeckoii cucreme J[.1M.Menzeneena;
o011re XMMUYeCcKHe CBOMCTBA METAJIIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COEAUHEHUH; CTpOeHHE
Y CBOWCTBA OPTaHUYECKHUX COEIMHEHUH (yTIeBOJOPOJOB, CIUPTOB, ()EHOIOB, ANBETHI0OB U KETOHOB, KAPOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

»  00bACHAmMDB. 32BUCHMOCTH CBOWCTB XMMHUYECKOTO JIEMEHTa M 00pa30BaHHBIX MM BELIECTB OT TOJOKEHUS B
nepuoandeckoir cucreme J[.M. MenneneeBa; 3aBUCUMOCTh CBOWCTB HEOPTaHMUYECKWX BEIIECTB OT MX COCTaBa U
CTPOEHUSI; IPUPOJTY U CITOCOOBI 00pa30BaHMsI XUMUYECKON CBSI3U; 3aBUCIMOCTh CKOPOCTH XHUMUYECKOW PEaKIui OT
Pa3HYHBIX PaKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COSAMHEHHN OT CTPOSHHS UX MOJICKYIT;

> GLINONHAMb XUMUYECKUI IKCHepUMeHm T0. PACIO3HABAHWIO BAXKHEHIIMX HEOPraHWMYECKHX U
OpPTaHMYECKUX BEIIECTB; IMOTyUYSHNIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS K H3yYSHHBIM KJIaccaM COEIHMHEHUH;

»  npo6oOdump PacueThl 10 XUMUYECKUM (QOpMyJiaM U YpaBHEHUSIM Peakiiuii;

»  ocywiecmensams CaMOCTOSTENBHBIA IMOMCK XUMHYECKOH WHQOpMAIMH C HCIOJIb30BAHUEM Pa3IHYHBIX
WUCTOYHHUKOB (CIPaBOYHBIX, HAYYHBIX W HAYYHO-TIONMYJSPHBIX W3JaHHHA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WHTepHeTa); HWCHOB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHMHM Ui O0pabOTKM M Tmepenadyd HHPOpManuu u e
NPE/ICTABICHUS B Pa3IUUHBIX (hopmax;

HCI0JIL30BATH PHOOPETEHHBbIE 3HAHNS U YMEHHS B MPAKTHYECKOIi 1esiTeIbHOCTH H MOBCEAHEBHOI KU3ZHU

TS

> MOHUMAaHUS TII00aJIBLHBIX Hp06HeM, CTOAIUX TMEPEA YCIOBCUCCTBOM: DKOJOTHUCCKHUX, SHEPICTUUCCKUX H
CBIPBEBBIX;

»  0OBSICHEHHSI XUMUYECKUX SBJICHUH, IPOUCXOASIIMX B TPUPOJIE, OBITY U HA TIPOU3BOJICTBE;

»  DKOJIOTHYECKH IPaMOTHOTO MTOBEJICHHS B OKPYKAIOIIEH cpee;

> OLICHKHW BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUSA 0pr>x<a}0mel71 Cp€abl HAa OpraHuWs3M 4Y€JIOBEKA U JPYIruc >XKUBBIC
OpraHU3MBbl;

»  0e3omacHOi pabOThI ¢ BEIIECTBAMH B J1a0OpaTOpHu, OBITY U Ha MPOU3BOICTBE;

> OIpEACICHNA BO3BMOKXHOCTH MPOTCKAaHUA XUMUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCJIOBHUAX U OLUECHKU HUX
IIOCJICICTBHIA;

»  pacro3HaBaHUs M UICHTU(DUKAIMN BaKHEHIINX BEIIECTB U MaTEPHAJIOB;

> OIICHKH Ka4yeCTBa MUTHLEBOM BOJBI M OTACIIbHBIX MUIIEBBIX IIPOAYKTOB,

»  KPUTHYECKOH OIIGHKHM JIOCTOBEPHOCTH XUMHYECKOH WH(POpPMALMHM, TIOCTYHAIOMEH W3 pa3InIHbIX
HUCTOYHHKOB.



JIMHHOCTHBIE, METAIIPEJJMETHBIE U ITPEJJMETHBIE PE3YJIbTATbI
OCBOEHUS COAEPKAHUSA KYPCA 10-11 KIIACCA

HesirenbHocTh yuntens B oOyuennn xumun B 10-11 kimaccax momkHa OBITH HampaBieHAa Ha JOCTIKEHHE
00yYarOIUMHUCS CIICAYIOIIUX JUYHOCHIHBIX PE3YIbIMAM08.

1) B yennocmuno-opuenmayuonnoll cgpepe - 1yBCTBO TOPJIOCTH 33 POCCUICKYIO XUMUYECKYIO HAYKy, TYMaHU3M,
OTHOLICHHUE K TPYAY, UENEYCTPEMIIEHHOCTD;

2) B mpyoosou cghepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY [HaNbHEHIIEW oOpa3oBaTeNbHOM W
npoQecCUOHATLHON TPACKTOPUH;

3) B nosrHasamenvHoU (KOZHUMUBHOU, UHMENIEKMYAbHOU) cghepe - YMEHUE YIIPABIIATh CBOCH MO3HABATEIBHOMN
JEeSITETBHOCTBIO.

Memanpeomemuvimu pe3yibmamamu OCBOCHHS BBITYCKHUKAMU CpEJHEW MIKOJBI MPOTPaMMBI 10 XHMHUH
SIBIISIFOTCSL:

1) ucnonp3oBaHME YMEHHWH M HAaBBIKOB pA3iMYHBIX BHJOB IO3HABATENLHOW AEATENBHOCTH, NPUMEHEHHE
OCHOBHBIX METOJIOB TO3HaHUsI (CUCTEMHO-MH()OPMAIIMOHHBIA aHAJIN3, MOJCIUPOBAHUE) JUTS H3YUYCHUS Pa3IHIHBIX
CTOPOH OKpY>Karouleil 1eCTBUTEIbHOCTH;

2) HCIONB30BaHUE OCHOBHBIX HMHTEIUICKTYalbHBIX omepaunui: (GopMyaupoBaHUE TUIOTE3, aHAIN3 M CHHTES,
cpaBHEHHE, 0000IICHNE, CHCTEMATH3AaIHS, BBISBICHHE MPUUYNHHO-CIICICTBEHHBIX CBS3¢H, TOUCK aHAJIOTOB;

3) yMeHUe reHeprpOBAaTh HICH U ONPEACIISITh CPEICTBA, HEOOXOUMBIC JJTS X peaTi3alluy;

4) yMeHUe ONpeNeNsATh LeH U 3a/1a41 ACATeIbHOCTH, BHIOMPATh CPEICTBA pealTU3alliy 1IeTH U IPUMCEHSITh HX Ha
NpaKTHKE;

5) WCIONb30BaHUE PA3NUYHBIX HCTOYHUKOB JUIS TIONYYCHHS] XHUMHYECKOM WH(POpPMAIUK, TOHHMAaHHUE
3aBUCHMOCTH COZAEPKAHUS U OPMBI MIPECTaBICHUS HHPOPMALIUH OT Lesieii KOMMYHHMKALIMH U aJipecaTa.

B obnactu npeomemusvix pe3yiomamog u3ydeHre XUMUU TPENIOCTABISACT YICHUKY BO3MOXKHOCTh HA CTYIICHU
cpemHero (MOJIHOTO) 00IIero 00pa30BaHUs HAYIUTHCS:

1) B nozuasamenvholii cghepe:

a) 1aBaTh OMpPEACICHUS H3YYCHHBIM TTOHITHSM;

0) omHMCHIBaTh JIEMOHCTPAIMOHHBIE W CAMOCTOSATENIHFHO MPOBEACHHBIE SKCHEPUMEHTBHI, UCIIONB3Ys AJIS TOTO
€CTEeCTBEHHBIN (PYCCKUH, POIHOMN) SI3BIK U S3BIK XUMUH;

B) ONHCHIBATH U pa3iMyaTh M3Y4YCHHBIE KJIACCHI HEOPTaHMYECKUX W OPTaHWYECKHUX COSAMHEHHH, XMMUYECKHe
peaxum;

T') KIaccuUIIMPOBATh U3yUEHHbBIC O0BEKTHI U SBICHUS,

) HaOMIOJaTh JIGMOHCTPHPYEMBIE M CAMOCTOSTEIILHO TPOBOJUMBIC OIBITBI, XHMHYECKHUE PEaKIUH,
NPOTEKAIOIIHE B IPUPOJIE U B OBITY;

€) JienaTh BBIBOJBI W YMO3AKIIOYCHUS W3 HAONIOJCHUN, W3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBAThH CBOMCTBA HEU3YUCHHBIX BEIIECTB 110 AHAJOTHHU CO CBOMCTBAMH U3YUYCHHBIX;

) CTPYKTYpUPOBATh U3yUCHHBIA MaTEPHAT;

3) HHTEPIPETUPOBATH XUMHIECCKYIO HH()OPMAIINIO, TIOJyYEHHYIO U3 APYTHX HCTOYHHKOB;

W) OMHUCHIBATH CTPOCHUE aTOMOB 3JIeMEHTOB |-V TepHOa0B ¢ HCIONL30BAHUEM JJEKTPOHHBIX KOHPHUTypanuit
aTOMOB;

K) MOJICJIMPOBATh CTPOCHUE MTPOCTEUIINX MOJIEKYJT HEOPTaHHYECKUX U OPTaHMUYECKHUX BEUIECTB, KPUCTAIIIOB;

2) B YeHHOCMHO-OPUEHMAYUOHHOU chepe: aHATM3UPOBATh M OLCHUBATH MOCIECTBUS Il OKPYKAIOIICH Cpeibl
OBITOBOW U MPOU3BOJICTBEHHOMN JICATEILHOCTH Y€JI0BEKa, CBA3aHHON ¢ epepabOTKOM BEIIeCTB;

3) B mpy0oeoii cghepe. IPOBOAUTH XUMUYESCKUI IKCIICPUMEHT;

4) B chepe ¢husuueckotl Kyabmypwi: OKa3bIBaTh MEPBYIO MOMOIIb IPHU OTPABJIEHHUSAX, OKOTaX M JAPYTHX TPaBMax,
CBSI3aHHBIX C BEUICCTBAMH U Ta0OPATOPHBIM 000PY/IOBAHUEM.



Coaep:xanue padoueil mporpaMmsl o xumun B 10 kiacce (mpoduiibHbIA YPOBEHbD)
(3 yaca B Henento, Bcero 105 yacon)

3a ocHOBY B3siTa mporpamMma Kypca xumuu miusi X— Xl kimaccoB 00meoOpa3oBaTenbHBIX yUpEKICHUN
(npoduneaenii ypoBens) O.C. I'abpuensna nu CtanmapT cpemHero oomero odpa3zoBaHust MO0 XUMHUHU (TIPOPIITEHBIH
YPOBEHB).

Bgenenne (5 u)

IIpenmet opranmdeckoit Xumuu. OCOOCHHOCTH CTPOCHHS M CBOMCTB OPTaHMYCCKUX COSTUHEHUHN. 3HAYCHUE U
POJIb OPraHMYECKOH XMMHUH B CUCTEME €CTECTBECHHBIX HayK B XH3HM obOuiectBa. KpaTkuii ouepk UCTOPUH pa3BUTHS
OpraHUYECKOW XMMHHU.

OcHoBHEBIe nToNOKeHus1 Teopun ctpoernst A.M. bytneposa. Ilpennoceutku co3nanus Teopun. [lpencrasnenue
0 TeopWH TUIOB W pagukanoB. Paboter A. Kekyme. Xummdeckoe cTpoeHHE W CBOWCTBA OPTaHUYECKHX BEIIECTB.
Uzomepust Ha mpumMepe OyTaHa 1 U300yTaHa.

DJeKTpoHHOE 00JIaKO M OpOHTaNb, UX (HOpMBI: S U P. DIEKTPOHHBIE U JEKTPOHHO-Tpaduyeckue HopMyIbl
aToMa yIiepoAa B HOPMaJIbHOM M BO30YXAEHHOM cocTOsHUAX. KoBajeHTHast XUMUUYECcKas CBA3b, €€ IMOJIAPHOCTD U
KpaTtHOCTh. Bomoponnast cBs3b. CpaBHeHHEe OOMEHHOTO W JIOHOPHO-aKIENTOPHOI'O MEXaHW3MOB 00pa3oBaHHA
KOBaJICHTHOU CBA3H.

Banentnsie cocrosuust atroma yrieponaa. Bunasl rubpuamsarnum: SP3-ruOpuau3anus (Ha IpUMepe MOJICKYJTbI
MeTaHa), SP2-TuOpuau3anus (Ha TpUMEpe MOJEKYJIbl JTHIeHa), SP-rTHOpuam3anus (HAa TpUMEPEe MOJIEKYIbI
aneTuieHa). I'eoMeTpust MOJIEKYJ pacCCMOTPEHHBIX BEILIECTB M XapaKTepUCTHUKA BUIOB KOBAJEHTHOM CBA3M B HUX.
Tema 1. CTpoenue, kjiaccu(puKanys U peaKUuM OPraHnyecKux coequHenuni. (10 4.)

Knaccudukanys opraHn4ecKux COSIUHEHUI 10 CTPOSHHUIO «YTJIEPOAHOTO CKEJIETay: allMKINYecKHue (aJKaHbl,
AJIKCHBI, aJKUHBI, aJKaJWeHbl), KapOOUUKINUecKre, (IIMKI0aJKaHbl U apeHbl) M TeTePOLUKIMYECKHE COCTUHEHUSI.
Krnaccudukanms opraHn4ecKuX COeTUHEHUH MO (QYHKIMOHAJIBHBIM TPYMIaM: CHHUPTHI, (EHOIBI, IPOCThIE 3(DUPEI,
aIbJETUABl KETOHBI, KapOOHOBBIE KHUCIOTHI, CJIOXHBIE J(QUPBI, YIJIEBOABL, Aa30TOCOIEPXKALINE COEAUHCHHUS:
HUTPOCOEINHEHNS, aMUHBI, AMUHOKHUCIIOTHI.

Howmenknarypa TpuBmnanbhast, pannonansHas u MFOITAK. [puHumner o0pa3oBaHusi Ha3BaHUK OPraHUYECKUX
coequnenni mo MIOITAK.

Buasl n3oMepuu B OpraHMU4EeCKOM XMMUU: CTPYKTYpHasi U MPOCTPAHCTBEHHAs. Pa3HOBUAHOCTU CTPYKTYpPHOU
W30MEPHHU: N30MEPHUS KYTJIEPOAHOTO CKENETa», U30MEPHS MONI0KEHHS (KpATHOH CBSA3H U (PYHKIIMOHATIBHOM TPYIIIb),
MEXKJIacCOBasi HM30MepHs. Pa3HOBHIHOCTH TPOCTPAHCTBEHHON u3oMepuu. [eomerpuyeckas (LHC-, TpaHC-)
M30MEpH Ha [IPUMEPE aJIKEHOB M LUKI0aNKaHOB. OnTHYecKas u30Mepusi Ha IPHUMEpe aMHUHOKHCIIOT.

Peurenue 3agau Ha BBIBOJ JOPMYIT OPraHMUYECKHX COCTUHEHUI.

JemMoHcTpanuu. Moaenu MOJIEKys I TOMOJIOTOB 1 ©30MEPOB OPTaHUYECKUX COESAMHEHUH.

Konmponvuaa paooma Ne 1 no meme: «Cmpoenue u knaccugpuxauun op2aHu4ecKux coeOuHeHui»

Tema 2. XumMHYecKHe peakuuu B OpPraHu4ecKoii xumum. (6 4acon)

Turbl XUMUYECKUX PEAKLUI B OpraHU4eckoil xumuu. 1IoHsTHE 0 peakuusax 3aMEllCHUs: raJoreHUpOBaHUE
QJIKaHOB M apEHOB, LIECJOYHOM THMAPOJIHM3 rajoreHankaHoB. lloHsATHE O peakuusX NPUCOCOUMHEHUs: THApaTauus,
THIPUPOBAaHKUE, TUAPOraJOreHUPOBAHKE, TaJIOTEHUpOBaHWE. Peakuuum mnonMMmepu3alvyd U IOJIMKOHICHCALUH.
[lonsiTne o0 peakuusAx OTIIEIUIEHHUA (PITUMHHHMPOBAHUA): ACTHAPUPOBAHHE aJIKAHOB, IETHUApATAIVs CIUPTOB,
JETUIPOXJIOPUPOBAHIE Ha TpUMEpE TrajoreHaikaHoB. [loHSATHE O KpeKHHIre allkaHOB W JEHOJMMEpH3aIis
noJauMepoB. Peakius nzomepusanuu.

['OMONHUTHYECKUI U TeTEPOIUTYCCKUI pa3pblB KOBAICHTHOW XMMHUYECKOW CBSI3W; 00pa30BaHUE KOBAICHTHOM
CBSI3U I10 JIOHOPHO-aKIENTOpHOMY MexaHu3My. [loHsTrHe 0 Hykieoduie u anektpoduie. Kiaccudukanus peakuuii
0 TUITY PEArupYIOMIMX YacTUll (HyKJI€O(QHIIbHbBIE U AIEKTPOGUIbHBIE) U IPUHLUITY U3MEHEHHSI COCTaBa MOJICKYIIbI.
B3anMHOe BiIMSHHME aTOMOB B MOJIEKYJIaX OPTaHMYECKMX BewlecTB. VHIYyKTHBHBIK M Me30MEpHBIA 3((EKTHI.
IIpaBuno MapkoBHHKOBA.

Jemoncrpauun. [naBienue, o0yrimBaHue U ropeHue OpraHudeckux BemecTB. OOeciBEUMBAHUE STHIICHOM
U aleTWIeHOM OpOMHOW BOIBI M pacTBOpa IepMaHTaHaTa Kajius. B3auMoneicTBue cnupTOB C HaTpUeM H
KHuciIoTaMu. [lenonrmepusaiys monusTHIICHA.

Tema 3. YriaeBoaopoanl (28 4.)

[lonsatue 06 yrmeBomoponax. IlpupoaHble HCTOYHMKM YrieBoAopoaoB. HedTb u ee mnpomblieHHAs
nepepaboTka. OpakIroHHas MeperoHka, TePMHUUECKUA 1 KaTATUTHISCKUN KpeKuHT. [IpupoiHbIii Ta3, ero cocTtas u
IIpaKTUYECKOE UCTOIb30BaHne. KameHHbll yroyb. KokcoBaHne KaMEHHOTO YIJIA.

Anxanvl. 'omonoruaeckuil psaa u odmas Gopmyna ankaHoB. CTpoeHHE MOJIEKYJIbI METaHa U APYTHX aJIKaHOB.
M3oMmepus 1 HOMEHKIaTypa ankaHoB. PU3NYECKHE U XUMUYECKHE CBOMCTBA QJIKAHOB: PEAKIIMH 3aMELICHNS, TOPEHNE
AIKaHOB B PAa3JIMYHBIX YCIOBHSX, TEPMHUECKOE pa3lIOKEeHHE AIKaHOB, M30MepH3anus ajakaHoB. llpuMenenue
ankaHoB. MeXaHu3M peakUMH paJuKaIbHOIO 3aMeElIeHHd, ero craauu. llpakTnyeckoe MCHoOIb30BaHUE 3HAHHUU O
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MexaHu3Me (CBOOOMHOPATUKAILHOM) PEAKIIMU B IMpaBUIaX TEXHUKH O€30IMaCHOCTH B OBITY M Ha TIPOW3BOJICTBE.
[IpoMbInieHHbIE CITOCOOBI TOTYYEeHUS: KPEKUHT aJKaHOB, ()PAKIIMOHHAS ITeperoHKa Hedru.

Anxenvt. 'omonornueckuit psia u odmas Gopmyna ankeHoB. CTpoeHHE MOJIEKYIIBI STHICHA U APYTHUX aJIKCHOB.
Wzomepust ankeHOB: CTPYKTypHass M TpocTpaHCTBeHHas. HomeHknaTypa M (u3MUeckue CBOMCTBA aJKEHOB.
[lorydeHne STHUICHOBBIX YTIIEBOAOPOJOB W3 alKaHOB, TAJIOTEHAIKAHOB, CHUPTOB. Peakmmu mpucoennHEHUs
(TumpupoBaHue, THAPOTAJIOTCHUPOBAHNE, TaJOTeHHPOBAaHNE, THApaTaus). Peaknnn OKuCIEHUS U TOJMMEpPH3aIui
ankeHoB. [IpuMeHeHne aJKeHOB Ha OCHOBE MX CBOWMCTB. MeXaHH3M peakUuu 3JIeKTPO(UIBHOTO MPUCOSANHEHHS K
ankeHaM. OKHCJICHNE AIKEHOB B «MATKUX)» M VKECTKUX» YCIOBHSAX.

Pemenne pacueTHBIX 3a1ad Ha YCTAHOBIIEHHE XWMHUYECKOH (OPMYIBI BEIIECTBa MO MAaCCOBBIM JIOJISM
3JIEMEHTOB.

Anxunei. T'omonorndeckuii psa ankuHoB. OOmas dopmymna. CTpoeHHE MOJEKYNbl aueTHieHa W JPyTUX
ankuHOB. M3omepust anknHOB. HOMEHKIAaTypa alleTUIIEHOBBIX YITIEBOAOPOAOB. IloydeHne aJKUHOB: METAaHOBBIA U
KapOuaHbeld  crmocoObl.  DuU3MUECKHE CBOHCTBAa aJKHHOB. PeaknuMu MPHUCOCIMHEHUs: TaloreHHpOBaHUE,
THIPUPOBaHKE, THIpOTaioreHnupoBanue, ruaparauus (peakuus Kyueposa). Jlumepuzanuss ¥ TpUMEpU3aLUS
aNKUHOB. B3anMoielicTBrE TepMIHATBHBIX aJIKHHOB ¢ ocHOBaHMsMH. Okucienne. [IprMeHeHne alkuHOB.

Huenvr. CTpoeHne MONEKyN, U30MEpHs W HOMEHKIATypa ankaaneHoB. DPU3MYecKHe CBOWCTBA, B3aMMHOE
pacmoyokeH’e TMHU-CBSI3€il B MOJIEKYJNax ajKaJUEeHOB: KyMYJHPOBAHHOE, COMNPSHKEHHOE, W30JIMPOBAaHHOE.
Oco0eHHOCTH CTPOCHUS COMPSDKEHHBIX alTKaIUeHOB, X MOJTyUYCHHE.

AHanorusi B XMMHU4ECKUX CBOMCTBaxX aJIKCHOB U ankaaueHoB. ITonmuMepusauus ankagueHoB. HatypaibHblil u
CUHTCTHYCCKUI Kayuyku. Bynkanwzanus kaydyka. Pesmna. PabGorer C.B. JleOeneBa, 0COOSHHOCTH peakIuid
NPUCOSAMHEHHS K JIKaJleHaM C CONPSDKEHHBIMH MTHU-CBS3SIMHU.

Luknoankaner. 'omonorndeckuii psin U obmas Gopmyina mukinoankaHoB. Hampsokerne mukiaa B CzHs, CsHs,
CsHao, konpopmaruu CsHio, M30MepHs ITUKIIOANKAHOB (K10 CKEJIETY», LIUC-, TPAHC-, MEKKIaccoBast). XMMUYCCKUE
CBOWCTBa IMKIJIOAJKAHOB: TOPEHHUE, pa3ioKeHHE, paJuKalbHOE 3aMelieHue, uzomepuszanus. OcoOble CBOHCTBA
[UKJIONIPOTIaHa U ITUKI00yTaHa.

Apenvl. benzon kak mpencTaBUTENh apeHOB. (CTpoeHHE MOJIEKYNIbl OEH30J1a, COMpPSDKEHUE ITH-CBS3EH.
[Mony4enue apeHoB. Ousnueckue cBOHCTBa OeH30a. Peakiuu aneKkTpopuiIbHOTO 3aMeleHns ¢ ydacTueM OeH3oJa:
rajJloreHMpoBaHue, HHUTPOBaHHE, AlKWiupoBaHHe. OpueHTanus npH d3JeKTpoduiIbHOM 3amenieHuH. Peakuuu
OOKOBBIX IIeTel anKmIoeH3010B. CriocoOs! monyyeHus. [lpruMeHeHne 6eH3071a 1 €ro TOMOJIOTOB.

Pemrenue pacueTHbIX 33124 Ha BBIBOJA (POPMYJ OPTaHMUYECKUX BEIIECTB 110 MaCCOBBIM JIOJISIM H 10 MPOAYKTaM
CTOpaHMsL.

JemoncTpanuu. ['operne meraHa, 3TuieHa, 3THHA, OeH30sa. OTHOIIEHHWE 3THUX BEIIECTB K PacTBOpaM
TIepMaHTaHaTa Kauus U OpomHON Boje. OmpeselieHne KaueCTBEHHOTO COCTaBa METaHa W JTWIICHA IO MPOIyKTaM
ropeHus. B3pelB cMecu MeraHa ¢ Bo3ayxoM. [lonydeHue MeTraHa B3auMOJIEHCTBHEM alleTaTa HaTpUsl C HATPOHHOU
W3BECTHIO; alleTUIIeHa KapOWIHBIM CIIOCOOOM; 3TWIJICHA - PEaKIUell JeTHUApaTalyy STIIOBOTO CIIAPT; Pa3lioKEeHUE
KaydyKa Ipy HarpeBaHWH UCTIBITAaHHUE IIPOJYKTOB pa3nokeHus. ber3on kak pactBoputenb. Hurpoanue 6eH30a.

JladopaTtopHslie onbIThl. Ne 1. Tloctpoenne moneneit Mmonekyn ankaHoB. Ne 2. CpaBHEHHE TUIOTHOCTH H
CMEIIMBAEMOCTH BOJIbI M yrieBogoposioB. Ne 3. TloctpoeHue moneneit moiekyn ankeHoB. Ne 4. OOHapyskeHHE
ankeHoB B OeH3uHe. Ne 5. [lomydueHue ameTwieHa U ero peakiuu ¢ OpOMHON BOJIOM M pacTBOpPOM IepMaHTaHaTa
KaJusl.

Koumponvuas paboma Ne2 no meme: «Ankanot»

Konmponvuaa paooma Ne3 no meme «Henpedenvnuvie y2neeo0opoovi»

Konmponvuaa paooma Ne 4 no meme: «Yzaneeo0opoow»

Ilpakmuueckan paboma Nel «KauecmeenHulit ananuz opzanudecKux coeOuHeHuin)

Ilpakmuueckan padoma Ne2 «Yzanee000poovr»

Tema 4. CiimpTsl 1 ¢peHobI (7 4.)

Cnupmui. CocTtaB U KiaccuuKkaiysi CnupToB (10 XapakTepy YrieBOJOPOAHOTO PajfKalia U 10 aTOMHOCTH),
HOMEHKJIaTypa. M3omepus criupToB (MOJI0’KEHUE THAPOKCHUIBHBIX TPYII, MEXKIACCOBas, «YTIAEPOTHOTO CKETIETa).
Odusnyeckre CBOICTBA CHHPTOB, WX MONydyeHHe. MeXMOJeKylIsIpHas BOAOpoJAHas CBA3b. (OCOOEHHOCTH
3JIEKTPOHHOTO CTPOEHHUS MOJEKYJ CIHUPTOB. XHWMHYECKHE CBOMCTBa CHHPTOB, OOYCIOBIEHHBIE HAJIUYHMEM B
MOJIEKyJIaX  THUAPOKCOTPYNI:  O0pa3oBaHWE  aJIKOTOJSATOB,  B3aWMOJEHCTBHE C  TaJIOT€HOBOJOPOJAMH,
MEXMOJIEKYJISIpHasi W BHYTPH MOJIEKYJIsIpHas AeTHaparanus, 3TepuuKanus, OKUCIEHHE U JeTMAPHUPOBaHHUE
cnupToB. OCOOCHHOCTH CBOWCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHass peakiysi HA MHOTOATOMHBIE CIIHPTEI.
Baxxneiimme mnpencTaBUTENN CIUPTOB: METAHOJ, 3TAHOJ, THIEHTINKOIb, TIUIepuH. OU3NOJIOTHYECKOe IEHCTBHIE
MeTaHoJa ¥ 3TaHoNa. PaccMoTpeHne MeXaHN3MOB XHMHYECKUX PEAKITHIH.

Qenonvl. CTpoeHue, H30MepuUsi, HOMEHKJIAaTypa (eHoJOB, HMX (QHU3MYECKHE CBOWCTBA W TIOIydYEHHE.
Xumudeckue cBoiictBa (eHosioB. KucinoTHble cBoiicTBa. B3anMHOe BIMSHHME aTOMOB M TPYII B MOJIEKYJax
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OpraHWYecKuX BeliecTB Ha mnpumepe ¢eHona. [lommkonaeHcanus ¢eHonma ¢ dopmanbaeruaoM. KauecTBeHHas
peakius Ha (eno. [Ipumenenue GpeHona. MHOroaToMHbie (EHOJIBI.

JemoHcTpanuu. Brinenenue Bogopoga w3 3TuiaoBoro cnupra. CpaBHEHHME CBOMCTB CHUPTOB B
TOMOJIOTUYECKOM psny (pacTBOPUMOCTh B BOJE, TOpEHHME, B3auUMOJeicTBUEe ¢ HaTpueM). BsaumoneilcTBue
rmnepuHa ¢ HatpueM. [lomydenme cnoxHbIX 3¢upoB. KauecTBeHHas peaknnus Ha MHOTOATOMHBIE CITAPTEHI.
KauectBennas peaknmst Ha denon (¢ xmopumoMm sxenesa (I1), PactBopumocts (eHOMa B BoAe NMPH pasTHIHOU
Temmeparype. BeitecHenue denomna nz deHomnsATa HATPHUS YTOIBHOM KUCIOTOM.

Jla6opaTopHble onbITh. Ne 6. [locTpoeHne mMozeneit MoIeKyl n30MepHbBIX cupToB. Ne 7. PacTBOpHMOCTB
CIIUPTOB C Pa3IUYHBIM YHCJIOM aTOMOB yriepona B Bojie. Ne 8. PacTBoprMOCTh MHOTOATOMHBIX CITUPTOB. Ne 9.
BsaumoneiictBue MHOT0aTOMHBIX cUpPTOB ¢ ruapokcuaoM meau (11). Ne 10. BzaumopeiicTBue BOJHOTO pacTBOpa
(heHosa ¢ OPOMHON BOJIOM.

Koumponvnaa paboma Ne5 tio teme: « Chnupmut, ghero vty

Ilpakmuueckan padoma Ne3 «Cnupmut, ghenonvry
Tema 5. Asbjeruabl 1 KeTOHbI (8 4.)

Anpnerunsl u ketonsl. Kimaccnukanns, cTpoeHHe WX MOIEKYI, U30MepUs U HOMeHKIaTtypa. OcoOeHHOCTH
CTpOeHHsI KapOOHHWIBHON Tpymibl. Du3ndeckhue CBOWCTBA (OpManblIernjia M ero TOMOJOrOB. XHWMHYECKHE
CBOWCTBa alibACTHIOB, OOYCIOBJICHHBIC HATUYMEM B MOJIEKYJIe KapOOHWUIBHOW TpYyNIbl aTOMOB (THAPHPOBaHUE,
OKHCIICHHE aMMHAaYHBIMH pacTBOpaMu Okcuaa cepebpa u rumpokcuma menu (I1)). IlpucoemuHenwne CHHWUIBHOMN
KHCTIOTHl U Oucynbdura HaTpus. KadecTBeHHBIE peakIMK Ha albJerduibl. Peakius MmoNMuKOHACHCAnu (eHoma ¢
tdopmansaerugoM. OcoOCHHOCTH CTPOSHHS W XHMHUYECKUX CBOWCTB KETOHOB. B3aWMHOe BIHMSHUE aTOMOB B
MoJiekynax. ['anoreHupoBaHue anbIeru/I0B 1 KETOHOB II0 HOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakuys Ha
METHIIKETOHBI.

Jemoncrpanun. Komneknus anpaerunoB. Peakius «cepeOpsiHoro 3epkana». OkuciieHHe OcH3aIbIernaa Ha
BO3/YyXE.

JladopaTopHbie onbIThI. Ne 11. TlocTtpoeHue Momesnei MOIEKYII H30MEPHBIX allbAETHIOB U KETOHOB.

Ne 12. Peaknust «cepedpsinoro 3epkaia» Ne 13. Oxwucienue anpaeruaos ruapokcuaom meau (11).

Ne 14. Okucnenue OeH3alIbACTHIA KHCIOPOJIOM BO3/IyXa.

Ilpakmuueckaa padoma Ned «Anvoezudvl u Kenmonw)

Tema 6. KapGoHoBble KHCJI0THI, CJI0KHBbIE 3QUPBbL, xupbl. (11 4.)

Kapbonoswvie xuciomoi. CrpoeHne MOJEKyn KapOOHOBBIX KHCIOT H KapOOKCHIBHOH TPYIIIEL.
Knaccudukaiuss 1 HOMEHKIATypa KapOOHOBBIX KHCIOT. Du3MUecKue CBOWCTBA KAapOOHOBBIX KHUCJIOT U UX
3aBUCHMOCTH OT CTPOEHHUs MOJeKyl. KapOoHOBEIE KHCIOTHI B pupoe. bronorunyeckast poiab KapOOHOBBIX KHCIIOT.
OO0u1re cBOWCTBA HEOPraHUYECKUX U OPraHMYECKHX KHCIOT (B3aMMOJCHCTBUE C METaljlaMH, OKCHIaMH METaJlIOB,
OCHOBaHHUSIMH, COJIIMH). BiMsiHMe yrieBOJOPOJHOTO pajMKajia Ha CHIy KapOOHOBOW KHCHOTHI. Peakmus
srepuduKanum, ycaoBus ee nmposeneHus. OTHOOCHOBHBIE 1 MHOI'OOCHOBHBIE, HETIpelesIbHbIe KapOOHOBBIE KHCIIOTHI.
OTnenbHbIC PEACTABUTENN KUCIIOT.

Cnoocuvie 2¢huper. CTpoeHUE CHOXKHBIX 3(QUPOB, nU30Mepus (MEXKKIACCOBas M «YTJIEPOIHOIO CKEJeTay).
Howmenxknatypa cioxHbIx 3¢upoB. O0paTuMOoCTh peakiuu 3TepruuKaIiy, THAPOIN3 CIOKHBIX 3(upoB. PaBHOBecHe
peaxiuu: srepuduKanun- rTuAPoNn3a; HakTOpPhl, BIUSIIONINE HA THAPOIIU3.

JKuper - ciaoxHble 3(GUpPHl TIUIEpUHA M KapOOHOBBIX KHCIOT. COCTaB M CTPOCHHUE MOJIEKYJ JKHUPOB.
Knaccugukanus sxupoB. OMbUIEHHE )KUPOB, MOJy4YeHUEe MblIa. Mblia, 00BSICHEHHE WX MOIOUIMX CBOWCTB. JKHpHI B
npupoae. buonornueckas gpynxuus xupos. [Torstue 06 CMC. O6bsicHeHne MoroIuXx cBOHCTB Mbl1a 1 CMC.

JeMoHcTpannu. XUMHUYECKHE CBOWCTBA YKCYCHOW M MYPaBbHHOW KHCIOT. Bo3roHka O€H30HHOW KHCIIOTHI.
CBoiicTBa HeTpeIeIbHON 0JICMHOBOM KUCIIOTHI. [Tomyuenue cioxHoro a¢upa. Komiekius Macern.

JlaGopaTopHble onbIThl. Ne 15. [TocTpoeHne Moaesneil MoJIeKyI H30MEPHBIX KaPOOHOBBIX KUCIIOT U CIIOMKHBIX
a¢upoB. Ne 16. CpaBHeHHE CHIIBI YKCYCHOM M COJITHOW KHCJIOT B peakuusix ¢ HuHKOM. Ne 17. CpaBHeHue
PacTBOPUMOCTH B BOJIe KapOOHOBBIX KHCIOT U uX coiieid. Ne 18.B3ammoelicTBre kapOOHOBBIX KUCIOT ¢ METaJUIAMH,
OCHOBHBIMH OKCHJIAaMH, OCHOBaHHSIMH, aM()OTEpHBIMU THIpOKcHaaMu U comsiMu. Ne 19. PacTBopuMoCTh KHUPOB B
BOJIE M OPTaHMUYECKUX PACTBOPUTEIIX.

Konmponvnasn paboma Ne 6 o teme: «Kucnopoocooepiricaujue opzanuyeckue coeOuHeHus)

Ilpakmuueckasn pavoma Ne5 «Kapoonoevie Kuciomao»

Ilpakmuueckasn paboma Ne6 «Cnoocnoie I¢hupory
Tema 7. YriaeBoasl (8 4.)

OtuMornoruss Ha3BaHus Kiacca. MoHo-, au- W moducaxapuipl. llpeacraBurenn KaXAoW TPYMIIBL.
Bbuonoruueckas ponb yriieBojoB. Mx 3HaueHHe B )KU3HU YellOBeKa U 00IIecTBa.

Momnocaxapuowl. Ux xnaccupukanus. ['ekco3sl 1 Ux mpeacraButend. [roko3a, ee (u3nvyeckue CBOWCTBA,
CTpOEHHE MOJEKYJbl. PaBHOBECHS B pacTBOPE IIFOKO3bI. 3aBUCUMOCTh XHMHUYECKHUX CBOMCTB TJIFOKO3BI OT CTPOCHHUS
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MOJIEKYJTBI. B3anmoneiicTeue ¢ ruapokcuaom meau(ll) mpu koMHATHOM TeMIiepaType U HarpEeBaHWH, dTEPUPUKAIIHS,
peaxius «cepedpsiHOTO 3epKanay, THApUpoBaHue. Peaknnn OpOKEHUS TIIOKO3BI: CIIUPTOBOTO, MOJOYHOKHCIIOTO.
I'moxo3a B mpupone. buonorudeckas poss Iitoko3sl. [IpuMeHeHre riroko3bsl Ha OCHOBE €€ CBOMCTB. PdpyKTo3a Kak
u30Mep TiI0K03bl. CpaBHEHUS CTPOSHUS MOJICKYJ M XMMHYECKUX CBOWCTB TIIIOKO3BI M (pykTO3bl. DpykKTO3a B
MIPHUpPO/IE U ee OHoIoTHYeCcKas poilb.

Jucaxapuowvi. Ctpoenne, odbmas ¢opmyna u npencrapurenn. Caxaposa, JaKTo3a, MaIbTO3a, UX CTPOSHUE U
Oounosornueckas ponb. ['maponu3 aucaxapuaoB. [IpoMbIUIeHHOE MOMYyYEHHE Caxapo3bl M3 MPHPOJHOTO CHIPHS.
[Momucaxapuapl. O0mias GpopMynna v MpeICTaBUTENN: JeKCTPUHBI U TIMKOTEH, Kpaxmall, [eJUTI0JI03a (CpaBHUTEIbHAs
xXapakTepucTrka). du3udeckue CBONCTBA ITONHMCAXapHUIOB. XHMHUYECKHE CBOWCTBA TOJHCAaXapuioB. | uaponms
nonucaxapuaoB. KauecTBeHHas peakuuss Ha Kpaxmani. [lomucaxapunbl B TpUpone, UX OHONOTHYECKass pOJb.
[IpumeHeHne monmucaxapuIoB HAa OCHOBAaHMM HMX CBOMCTB (BosokHa). [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX.
BsaumopeiicTBre 1emT0103bl ¢ HEOPTaHWIECKIMH W KapOOHOBBIMH KHCIIOTaMH - 00pa30BaHUE CIIOKHBIX A(PHPOB.

Jemoncrpauun. B3zaumopeiictBue rmokossl ¢ ruapokcuaoM Mean(ll) 6e3 HarpeBaHus u Mpu HarpeBaHUH.
Peakuus «cepeOpsaHOTo 3epKaiay rIOKo3bl. ['MApoan3 caxaposbl, HeJUTI0N03bl U Kpaxmaia. KoJuieKus BOJIOKOH.

JladopaTtopHbie onbIThI. No2(0.O3HaKOMIICHHE ¢ PU3NICCKUMU CBOMCTBAMH TUIIOKO3b1. Ne2 1. B3zanMoneiicTBre
TITFOKO3BI ¢ TuapokcuaoM menu (I1) mpu oOBIYHBIX yCIOBUAX M Tipy HarpeBaHuu. Ne22.B3anMoaelicTBre TIIOKO3EI U
caxapo3bl C aMMHauYHBIM PacTBOPOM okcuja cepedpa. Ne23. KucnoTHbeldl ruaponus caxaposbsl. Ne24.KauecTBeHHas
peakuus Ha Kpaxman. Ne25.3HaKOMCTBO ¢ KOJJIEKLIEH BOJIOKOH.

IIpakmuueckan paboma Ne 7 «Yzneeoowry.

Tema 8. Azorcoaep:kamue coequnenus (114.)

Amunei. Onpenenenne amuHoB. CTtpoeHne amuHOB. Kiaccudukanusi, nu3oMepuss 1 HOMEHKIATypa aMHHOB.
Amudartnueckue © apoMarudeckne amuHbl. AHWIMH. [lomydeHme aMWHOB: aNKWIMPOBAaHHUE aMMHAakKa,
BOCCTAHOBJICHHE HUTpocoeauHeHui (peakiusi 3unuHa). Ousndeckue CBOMCTBA aMUHOB. XUMHUYECKHUE CBOMCTBA
aMUHOB: B3aHMMOJICUCTBHUE C KHUCIOTaMH U BOAOW. OCHOBHOCTH aMUHOB. |'OMOJIOTMYECKHMH Ps apoOMaTHUECKHUX
aMUHOB. AJNKWIMpPOBaHWE W alWIMPOBAHWE aMHUHOB. B3anMHOE BIHUSHHE aTOMOB B MOJIEKylaX Ha MpHUMeEpe
aMMuaka, amddarhdeckmx W apoOMaTHYeCKWX  aMHHOB;  aHWJIMHA, OeH3oima ©  HHUTPOOEeH30Ia.
AMuHOKHCIIOTB. COCTaB M CTPOEHHME MOJEKYJI aMHHOKHCIIOT, M3oMepuu. J[BONCTBEHHOCTh KHMCIOTHO-OCHOBHBIX
CBOWCTB aMHHOKHCJIOT M €€ NMPUYMHBL. B3anmojelcTBre aMUHOKHCIOT C OCHOBAaHUSMH, 00pa30BaHHE CIOXKHBIX
s¢upoB. BzaumomeiicTBEe aMUHOKHCIOT C CHJIBHBIMH KucioTamu. OOpazoBaHHE BHYTPUMOJEKYISPHBIX COJEH.
Peakuust monukoHAEHCAIIMM aMUHOKHCIIOT.

benxu — npuponnbeie Ouomnonumepbl. [lenTuaHas rpymnmna aTroMOB W NHeNTUAHAs CBs3b. IlenTunbl. benku.
[lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTYPHI OENKOB. XHMHUYECKHE CBOWCTBA OEIKOB: TOPEHHE, JeHATypallus,
TUIPOIN3, KAYECTBEHHBIE peaknuu. bruonornyeckne GyHKIUM OenKkoB. 3HaUeHHE OenKkoB. UeTBepTUYHAs CTPYKTYpa
0ENKOB Kak arperanus OeJIKOBBIX M HEOETKOBBIX MOJieKyJ 1. [ mobansHas mpobiiema OEIKOBOTO TOJIOJIAaHHS U MTYTH €€
pemienus. llonsatue JHK u PHK. Ilonsitue o HykieoTHAE, NUPUMUIAMHOBBIX M IIYPUHOBBIX OCHOBAHMSIX.
IlepBuunas, BropuuHas u tpetuuHas ctpykrypsl JJHK. buonornueckas pons JHK u PHK. I'ennas unxxenepus u
OMOTEXHOJIOTHSI.

HMemMoncTpanuu. OnbITEl ¢ METHJIAMHHOM: TOPEHHUE, IIEIOYHBIC CBOWCTBA pacTBopa. OOpa3oBaHUE COJICH.
B3aumopeiicTBue aHWIMHA C COJSHOW KHCIOTOM M ¢ OpoMHON Bomoi. OKkpacka TKaHU aHWIMHOBBIM KpPaCHUTEINIEM.
JokazatenscTBO HAM4Ms ()YHKIIMOHANBHBIX TPYIII B pACTBOPaX aMUHOKHCIIOT. PacTBopeHue u ocaxkieHue OEIIKOB.
Henatypanus 6enkoB. Komneknus «BonokHay.

JlabopaTopHbie onbIThL. Ne 26. [TocTpoenne Moaeneit MOJIeKyJl H30MEpHBIX aMUHOB. Ne27.CMemnBaeMocThb
aHwirHaA ¢ Bogoi. Ne 28. O0pa3zoBanue coseid aMHHOB ¢ Kuciotamu. Ne 29. KadecTBeHHbBIE peaklny Ha OEIKH.

Ilpakmuueckan paboma Ne§8 «AmMunvl, AMUHOKUCTIOMbL, DETIKUY.

Tema 9. buosioruyecku aKkTUBHbIE BelecTBa (6 4.)

[onsTre o BuTamuHax. Mx xnaccudukanus u ooo3nadenne. lIpodunakruka aBUTaMHHO30B.

[onsTHe 0 PepmMeHTax Kak 0 OMOJOTHYECKUX KaTaiu3aropax 0ekoBod mpupojabl. OCOOSHHOCTH CTPOCHUS U
CBOICTB B CpPaBHEHWH C HEOPTraHWYECKUMH KaTaln3aropaMd. 3HAa4YeHHEe B OWONOTMM W TPUMEHEHHE B
npombliienHocTH. Kinaccnpukanus pepmento. OcOOEHHOCTH CTPOECHHUS U CBOWCTB (DEPMEHTOB: CEJIIEKTUBHOCTD U
3(PEKTUBHOCTE.

IlonsaTre 0 TOpMOHAX KaK OMOJOTUYECKH aKTHUBHBIX BEIIECTBAX, BBIMOIHSIONINX SHIOKPUHHYIO PETYIISIIHH,
JKU3HEIEATEIbHOCTH OPraHu3MOB.

IlonsTne o nekapcTBax Kak XWMHOTEPAIIEBTUYECKHX TIpernaparax. | pymnmbl JIEKapCTB: CyIb(paMHIbI,
AHTHOMOTHKH, acTiupyH. be3omacHble criocoObl MPUMEHEHUS JIEKApCTBEHHBIX (hopM.

Konmponovnasn paboma Ne 7 no meme: «Qb0oougenue 3Hanuii no Kypcy opeanudecKoil Xumuuy.

Ilpakmuueckan paboma Ne 9«Hoenmupukayusa opzanuueckux coeOuHeHui»

IloBTOpEHME OCHOBHBIX BONPOCOB Kypca «Opranndeckasi xumus» (4 4)



Coaep:xanue padoueil mporpaMmsl o xumun B 11 kiaacce (mpoduiibHbIA YPOBEHb)
(3 yaca B Hegeno. Beero 102 yaca)

3a ocHOBY B3sTa mporpamMma kypca xumuu it X— Xl kimaccoB 001meo0pa3oBaTeNnbHBIX yUPEKICHUN
(npodunbheiii ypoBenb) O.C. I'abpuensina u CranaapT cpenHero oOIero oopa3oBaHus MO0 XUMHH (IPOQUIBHBIH
YPOBEHB).

Tema 1. Ctpoenue atoma. (10 4.)

Amom- ciioxxHas 9acTHLA. SAPo M 3NeKTpOHHAST 000JI04Ka. DIEKTPOHBI U MPOTOHBI. MUKPOMUP U MaKpOMHP.
yanusm yacTHIl MUKpOMHUpA.

Cocmosinue snekmpona 6 amome. DIEKTPOHHOE 001aKo u opbuTains. dopma opobutaneii (S, p, d, f). I'masnoe
KBaHTOBOE YHCJIO. DHEPreTHUECKUE YPOBHHM M TOAYPOBHH. B3anMOCBS3b TNIABHOTO KBaHTOBOTO YKCIA, THIIOB M
(hopm opOuTaneit 1 MAaKCUMAaJIbHOTO YUCIIa 3JIEKTPOHOB Ha MOAYPOBHSX U ypoBHsX. [Tpunmumn [laynm. DnexrponHast
(hopmyna atTomoB 3mmeMeHTOB. | 'padudeckre >meKTpoHHbIE GOpMyIBl B TipaBmuiio ['yHna. DiekTpoHHO-TpaduyecKue
(hopMyITbI aTOMOB AIIEMEHTOB. DJIEKTPOHHAS KIacCH(PUKAIHS SIIEMEHTOB IO CEMEHCTBAM.

Banenmnvie BO3MOXHOCTM aTOMOB XHMHYECKHMX JJIEMEHTOB. BaneHTHble 531eKkTpoHbl. BaneHTHbIE
BO3MOXXHOCTH aTOMOB XHMMHYECKUX 3IEMEHTOB KakK (QYHKIHUS MX HOPMAJBHOIO W BO30YKAEHHOIO COCTOSHHAL.
Hpyrue dakropsl, onpenesnsonye BaJeHTHbIE BO3MOKHOCTH aTOMOB: HAJIM4YHE HEMOAEIEHHBIX 3IEKTPOHHBIX Map.
Hanuune cBobonHbIx opOutaneii. CpaBHEHHE BaJIeHTHOCTH U CTETIEHU OKUCIICHHS.

IHepuoouueckuii 3axon u Ilepuogudeckas cuctemMa xumuueckux oayementoB [l WM. Menneneesa.
IIpennoceuiku
OTKpBITHS 3aKOHA: HAKOILIEHHE (DaKTOJOTMUECKOro MaTepuania, paboTsl npemmecTsennukos M. 5. Bepremnyca, U.
B. [ebepeiinepa, A. O. Illankyprya, JJx. A. Hetonenaca, JI. FO. Metiepa, cbe3n xumukoB B Kapiicpys, THYHOCTHBIC
kauectBa [I. . Menneneesa. Otkpertue J[. M. MenaeneeBsIM niepronndeckoro 3akoHa. [lepsas ¢popmymupoBka ero.
l'opusonTanbHas, BepTHKAIbHAS U JUaroHAIbHAs EPHOANYEcKUe 3aBUcUMOCTH. [lepuoauueckuii 3akoH U CTpOECHHUE
atoma. WM3ortombl. CoBpeMeHHOE TMOHSATHE XHMHUYECKOro »3JeMeHTa. 3akoHoMepHocTh [. Mosmu. Bropas
(dhopmynupoBKa mepuoguueckoro 3akoHa. Ilepumommueckas cuctema M cTpoeHue aroma. DPUIHMUECKUH CMBICT
MOPSIIKOBOTO HOMEpa »JJIEMEHTOB, HOMEPOB TIpyHmbl M mnepuopa. lIpuumHBl M3MEHEHUs METAUIMYECKHX U
HEMETAITMYECKUX CBOWCTB DJIEMEHTOB B TPYIIax W MEpUojax, B TOM YHUCIE OOJBIIMX U CBepXOOonbmuX. TpeThs
(hopMyIHpOBKa MEPHOAWYECKOTO 3aKOHA. 3HAYCHHE IEPUOJUYECKOrO 3aKOHA U TEpUOJUYECKONH CHCTEMBI
xuMudeckux anemenToB [I. M. Menneneesa 1yis pa3BUTHS HAYKU M MOHUMaHUS XUMHUYECKON KapTHHbBI MUDA.

Konmponvuasa pavoma Nel «Cmpoenue amoma u nepuoouueckuii 3axon /I. 1. Menoeneesar.

Tema 2. CTpoenue BemecTBa. J{ucnepcubie cucreMbdy (19 u.)

Xumuueckas ce6a3v. EnuHas mnpupoga XuMmu4yecKOM CBsi3H. VOHHas XWMHYECKash CBSI3b U HOHHBIE
KpHCcTalUIMYeckue pemeTky. KoBaneHTHas Xxumuyeckas CBsI3b M €€ Kiaccu(UKauus: 1Mo MeXaHu3My 0O0pa3oBaHHSA
(0OMEHHBI W JJOHOPHO-aKIENTOPHBIN), MO BIIEKTPOOTPUIATENBHOCTH (TIOJISIpHAST W HENOJsIpHast), MO Ccrocoly
NEepEeKPhIBaHUsl DIIEKTPOHHBIX OpOHWTajeid (curMa W TH), MO KpaTHOCTH (OAWHApHAs, JBOWHAs, TpoOiHasl,
noxytopHas). [loJsipHOCTE CBA3M M TMOJISIPHOCTH MOJIEKYJbl. KpHcTalnyeckue pemeTkd Ui BEIIeCTB C 3TOU
CBA3bIO: aTOMHAs W MOJIEKyJsApHas. Meramanueckas XUMHYECKas CBA3b M MeTaJUIMdecKas KpHCTaTH4ecKas
pemietka. BomopoaHas cBA3b: MEXMOJEKYISApHAs U BHYTPUMOJIEKYJIsipHas. MexaHu3M 00pa30BaHUs 3TOM CBSI3U U ee
3Ha4yeHue. VoHHas CBs3b KaK MpPEAEbHbIM clydail KOBaJEHTHOW HOJSIPHOM CBSI3M; IEPEXO0] OJHOTO BHJA CBS3H B
JpyTroii; pa3Hble BUIBI CBSA3€H B OJTHOM BEILECTBE.

CBoiicTBa KOBaJIEHTHON XUMHUYECKOH CBsi3u. HackiaeMocTs, MONIpu3yeMoCTh, HalpaBIeHHOCTh. ['eomeTpus
MOJIEKY.

I'nbpuanzanus opouTaneil U reoMeTpUs. MOJIEKYIL.

Sp3 - ruOpUAM3aLUs Y aJIKaHOB, BOJIBI, aMMHAaKa, ajiMas3a.

SP2 - ruOpuAM3aIUs Y COSTUHEHUI O0pa, alTkeHOB, apEHOB, IMEHOB, Tpadura.

Sp - rubpuau3anys y COSAMHEHNH OepHIUIns, aJKHHOB, KapOuHa. I 'eoMeTpusi MOJIEKyJ1 Ha3BaHHBIX BEIIECTB.

Jucnepchnvie cucmemvt. TloHATHE O IUcIiepCHBIX cUcTeMax. JlucriepcMoHHasl cpelia W JIucrepcHas Qasa.
JleBATh THIIOB CHCTEM M WX 3HAUYE€HHE B TPUPOZE M KU3HU 4eloBeka. J(ucrepcHas cucTeMa C JKHUIKOW Cpeloil:
B3BECH, KOJUIOMJHBIE CHCTeMbl, X Kinaccupukanusa. 3omu u renu. Dpdext Tunnans. Koarymsumsa. CuHepesuc.
MonekynspHble 1 HCTUHHBIE PACTBOPHI.

Teopust cTpoeHust XuMH4YecKUX 37eMeHToB A. M. bytiepoBa. [Ipenmnocsuiku co3gaHus TEOPHH CTPOCHUS:
pabotsl npenmectsennukoB (K. b. Hroma, @. Bénep, L. ®@. XKepap, @. A. Kekyie), cbe3n ecrecTBOUCTBITATENEH B
Inefiepe, nmuHocTHBIE KadecTBa A. M. byTinepoBa. OCHOBHBIE IIOJIOKEHUSI COBPEMEHHON TEOPUHU CTpOEHUsI. Buabl
nzomepuu. M3omepusi B HEOpraHMUECKOH XWMWHU. B3anMHOe BIHAHWE aTOMOB B MOJIEKYJaX OpPTaHMYECKUX H
Heopranndecknx BemiecTB. OCHOBHBIE HANpPABICHHUS Pa3BUTHUS TEOPHH CTPOEHUS - 3aBUCHMOCTH CBOICTB BEIIECTB
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HE TOJIBKO OT XHMMHMYECKOI'O, HO M OT HX 3JIEKTPOHHOTO M IPOCTPAHCTBEHHOIO CTPOEHUs. MHIYKUMOHHBIA U
Me30oMepHbIi 3¢ G exThl. CTepeoperyIipHOCTb.

JuanekTudeckue OCHOBBI OOITHOCTH JABYX BEOYLIMX TECOPHH XUMHHU. JlMalleKTHUECKHE OCHOBBI OOIIHOCTH
Teopun mnepuonuuHoctd . M. MenneneeBa u teopum crtpoeHuss A. M. BymiepoBa B craHoBieHHH (paOOTbI
NPEIECTBEHHUKOB, HAKOIUIeHHEe (DakToB, ydacTHe B CbhE3[aX, PYCCKMH MEHTAIUTET), HPEeACKa3aHuM (HOBBIX
anmeMeHTOB- Ga, Se, Ge 1 HOBBIX BEeUIeCTB - H300yTaHa) U Pa3BUTHU (TPU GOPMYITHUPOBKH).

Ionumepwvr oprannyeckue U Heopranmdeckue. OcHoOBHble TNoHATUA XuMuUH BMC: cTpykTypHOE 3BEHO,
CTENEHb MOIMMEPU3ALNH, MOJEKYIsIpHas Macca. CriocoObl MoyydyeHHs MOJMMEPOB. Peakiuy MmoauMepu3aluu U
nojukoHaeHcanuu. CTpoeHHe IOJIMMEpPOB: reoMeTpuueckas ¢GopMa MaKpOMOJIEKYJ, KPUCTALIMYHOCTh H
amopdHOCTh, cTepeoperyisipHocTs. [lomumepsl opranmyeckue W Heopranumueckue. Kayuyku. Ilmactmaccer.
Bonokna. buononumepsl: OeKH U HyKJIEHHOBBIE KUCIIOTHI.

HemoncTpanuu. Mojenu KpUCTATMYECKUX PEIIETOK BEIIECTB C Pa3UYHbIM THUIOM CBsize. Mopenu
MOJIEKYJ pa3IuyHON reomerpud. Kpucrammmdeckue pemérku anmasza u rpadura. OOpas3ubl pa3anyHBIX CUCTEM C
xunkoit  cpemoil. Koarymamms. Cunepesuc. Iddext Tunmans. Mogenn HM30MEpOB CTPYKTYPHOH W
IPOCTPaHCTBEHHOM M3omepuu. CBoiicTBa Toyona. Komnekuus mmactmacc ¥ BOJOKOH. OOpasipl HEOPraHU4eCKUX
nonuMepoB: cepsl. [limactuaeckoit, hocdopa kpacHoro, kBapia u Ap. Moxaenu monekyn 6enkos u JJHK.

JlabopaTopHble onbIThl. 1. CBOICTBa THMAPOKCUAOB 3JIEMEHTOB 3-ro mnepuoja. 2. O3HaKOMIJIEHHE C
o0pa3uamMy OpraHu4ecKUX 1 HEOPraHMYECKHUX ITOJTUMEPOB.

Ilpakmuueckan paboma Nel «Ilonyuenue, cooupanue 2a3z06».

Konmponvuasa pavboma No2 «Cmpoenue geujecmey.

Tema 3. «Xumuueckue peaxkuumn» (254.)

Knaccugpurayus xumuueckux peaxyuii B OpraHU4ecKON u HeopraHmdeckor xumud. [loHATHE 0 XUMUYECKO
peakuuu, €€ OTIMYME OT SAEPHOM peakuuu. Peakumy amioTponu3aluMyd W M30Mepu3auuu. Peakuuu, uUayliue c
M3MEHEHHEM COCTaBa BEIECTBA: TI0 YMCITY M XapaKTepy pearupyrollux U 00pa3yrolxcs BelecTB (pa3ioKeHus,
3aMeleHms, 0OMeHa, COeIMHEHN); TI0 n3MeHeHuto creniener okucienus: (OBP u ve OBP); o teruioBomy addexty
(3K30- U 3HIOTEpMIUECKHE); TI0 (a3e (TOMO- U TeTepOTeHHBIE); TI0 HANPaBJIeHHUIO (00paTUMbIe U HEOOpaTUMBIE); IO
MCIIOJIb30BaHUIO KaTaju3aTopa (KaTaluTHYecKhue U HEeKaTAIUTUYECKHe); TI0 MeXaHu3My (paauKajbHble U HOHHBIE);
N0 BUAY OHEPrUH, WHHLUHUPYIOUIEH peaknuio ((POTOXMMHUYECKUE, paJUallOHHBIC, JICKTPOXUMUYECKHUE,
TEPMOXHMHYECKUE ).

BeposTHOCTh NpOTEKaHHS XUMHUYECKHUX peakuuid. 3aKkOoH COXpaHEHMs >3HEpruu. BHYTpeHHAs >3Heprus
peakuuii. Termnooit adgdext. Tepmoxumuueckue ypaBHeHus. Terora oopazoBanus. 3akon I'. U. I'ecca. DHTpomnus.
B03MOKHOCTB IPOTEKAaHUS peakMi B 3aBUCUMOCTH OT U3MEHEHHsI SHEPTUU U SHTPOIIHH.

Cxopocmb xumuueckux peaxyuu. PaxTOpbl, BIUSAIOIIKME HA CKOPOCTh PEaKIHM. [lonsaTHE O CcKOpOCTH.
CKopocTh TOMO- M TE€TepOreHHOHN peakiuil. DHeprus axTUBaluu. DaKTOpbl, BIUAIONIME HA CKOPOCTh PEAKIIMA:
NPUPO/Ia PEarupyroIInuX BEIIECTB, KaTaTu3aTOPhl, TEMIIEpaTypa, KOHUEeHTpauus. Katanu3 roMo- u reTeporeHHbId, HX
MexaHu3Mbl. DepMeHThI, UX CpaBHEHHE C HEOPraHWYeCKHMMHU KaTalu3aTopaMd. MIHMMOMTOpPHI M KaTaIUTHYECKUE
a161. [IoBEpXHOCTH COMPUKOCHOBEHUS pEarnupyIoNIuX BEIIECTB.

Xumuueckoe paenosecue. [lonsiTve o0 XMMHYECKOM paBHOBecHH. PaBHOBecHbIE KOHIEHTpAIUH.
JdunamuuHocTh paBHOBecusa. KoHcranta paBHOBecus. @akTopel, BIMSIOIIME Ha CMEIIEHHE pPaBHOBECHS:
KOHIIEHTpauus, JaBjienue, remneparypa. [Ipunnun Jle [atense.

Oxucaumenvho-soccmanosumenvivie peaxyuu (OBP).  Crenenb okucienus. Knaccupukanus peakuuii B
cBeTe HJNeKTpoHHOW Teopuu. OcHoBHbIe ToOHATHA OBP. Metonsl cocrasnenuss ypaBHeHuii OBP: wmerton
3NIEKTPOHHOrO OayiaHca, MeToJ nonypeakuni. BrnusHue cpensl Ha nporekanne OBP. Knaccuduxauns OBP. OBP B
OPraHUYEeCKON XUMUH.

Onexmpoaumuueckas ouccoyuayus. (3./1.) DNEKTPOIUTH U HEINEKTPOIUTHL. MeXaHU3M SIIEKTPOIMTHYECKOM
JUCCOLMAINHN C Pa3IMYHBIM BUIOM CBsi3H. CBOMCTBA KATHOHOB M aHMOHOB. KMCIIOTHI, contn, ocHOBaHus B cBete J./1.
Crenens O./[.m e€ 3aBUCHMOCTH OT MPHPOJBI AIIEKTPOJIUTa M €ro KoHIeHTpauunu. KoHcTaHTa aucconuanuu.
Crynendaras nuccoruaiiis. CBOHCTBa paCTBOPOB DIICKTPOJIUTOB.

Booopoonwui noxazamens. ucconmanus Boapl. Koncranra e€ pucconmanuu. oHHOE Mpou3BeieHUE BOJEI,
Bonopoausiit mokazarens — pH. Cpeasl BOJHBIX pacTBOPOB AIEKTPOIUTOB. 3HAYEHHE BOJOPOJHOTO MOKA3ATENS IS
XUMHYECKUX W OMOJIOTHUYECKUX MTPOIIECCOB.

Tuoponus. Tlonsarue ruaponusa. I'maAponnu3 OpraHUYECKMX W HEOPraHWYECKUX BEIIECTB (rajOreHaJIKaHOB,
CIIOKHBIX 3(QHPOB, yrieBonos, OenkoB, AT®) u ero 3nauenue. I'maponus coneld - Tpu ciyyas. CTyneHUYaTbIid
runponuns. Heobpatumelit runponus. [IpakTrueckoe 3HaYSHUE THAPOITH3A.

Jemoncrpanun. [Ipespamienue kpacHoro ¢ochopa B Oenblii; kuciaopoaa B 030H. [lonydenne kuciopoja u3
MepoKcuaa Boaopoaa, Boasl. Jeruapartanus stanona. lenouka: P— P,Os —H3POs; cBolicTBa yKCYCHOUW KHCIIOTHI;
NPU3HAKK HEOOPaTUMOCTH PEaKIni; CBOMCTBA METaJIOB, OKHMCIICHUE alibJIeTH/a B KUCIOTY W CITUPTA B ajibJIETH/.
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Peakmym ropenusi, 3K30TepMUYEcKre peakunu (oOecIiBeunBaHue OPOMHON BOZBI U TMIEpPMaHraHaTa Kalus 3TUJICHOM,
raieHue W3BECTH W Jp.) M DHIOTEPMHUYECKHE pEeakiuy (pasziIoXeHHe KATUHHOW CEeMUTPHI, OMXxpomara Kajus.
B3aumopeiicTBue UHKa C pacTBOPaMU CEPHON U COJSIHOM KHMCIIOT MPHU Pa3lIUYHBIX TEMIIepaTypax U KOHLEHTPaluU
COJISTHOM KUCIIOTBI; pa3jioKeHHe MEePOKCUIa BOIOpoaa Ipy noMouin okcuaa Mapranua (1V), katanassl ceiporo msica
u Kaprodens. B3aumozeiicTBre MUHKA Pa3IWYHON MOBEPXHOCTH (TIOPOIIKA, MBUIH, TPaHy) ¢ KACIOTOW. Monenb
«xunsmero» cios. Cmemenue paBHoBecusi B cucteme Fe3*+3CNS™ = Fe(CNS)s; oMBIIEHHE KUPOB; PEaKIUH
TepuHKanru. 3aBUCUMOCTE cTerneHu J.J[. yKCycHOM KHCIOTHI OT pa3zOasieHus. CpaBHEHHE CBOHCTB pacTBOPOB
CEpHOM U CEpHUCTON KUCIOT; MypaBBHUHON M YKCYCHOU KUCHOT, ruApokcuaa autus. Kanua u Hatpus. UHaukatopsl
¥ U3MEHEHNE MX OKPAaCKU B Pa3NWYHBIX cpenax. MHamkaTopHas Oymara u e€ mcIioyib30BaHue it onpeaenerns pH
CIIIOHBI, XKETYJOYHOTO COKa, APYT'HX COKOB OpraHu3Ma deinoBeka. CEepHOKHCIBIA M (EepMEHTATUBHBIN THAPOIH3
yriieBoAoB. ['uaposu3 kapOooHaToB, CyIb(aTOB, CHIIMKATOB MICTOYHBIX METAIUIOB, HUTPAToB UHKA miu cBuHIa (11).
TI'maponm3 xapOuma KaabITus.

JlabopaTopHble ombIThl. 3.IlonydueHue Kuciaopoia pas3loKeHHEM MEpOKCHAAa BOAOPOAA M IEepMaHraHaTa
kanusa. 4.Peakunu, uaymue ¢ oOpa3oBaHHEM OCaJKa, ra3a, BOABI AJISl HEOPTaHMYECKHX M OPraHMYECKHX KHCIIOT.
5.Hcnonp3oBaHre MHOUKATOPHONW OyMmMarwm uist ompeneneHus pH CIIOHBI, KETyIOYHOTO COKa M JIPYTHX COKOB
opranm3Ma 4enoBeka. 6.PaznuyHbIe cirydan THAPOIH3a CONe.

Ilpakmuueckan padoma Ne2 «Ckopocmp xumuueckux peakyuil, Xumuueckoe pagHosecuey.

IIpakmuueckan paboma Ne3«Cpagnenue ceoiicme HeoOp2aHU4ecKUX U OP2AHUYECKUX COCOUHEHUID).

IIpakmuueckan paboma Ne 4 Peuenue skcnepumenmanvHvix 3a0au no meme «l uoponusy.

Konumponvuaa paboma Ne3 «Xumuueckue peaxyuuy.

Tema 4. «BemecTBa n ux cBoiicTBa» (33 4.)

Knaccugpurayus neopeanuueckux sewecms. llpocteie u cinoxubple BemiecTBa. OKCHIIBI, UX KIIACCHU(PUKAIISL.
I'mapokcuapl (OCHOBaHUS, KHCIOPOIHBIE KHUCIOTBHI, AMQOTEpHbIe TUAPOKCUIBI). KUCIOTH, MX KiaccH(UKAIMsL.
OcHoBanus, ux kinaccudukanus. Conu cpegHue, KUCIble, OCHOBHBIE U KOMIUIEKCHBIE.

Knaccugpurayus opeanuueckux eewjecms. YTIEBOIOPOIbI W KiacCH(UKAINS BEIIECTB B 3aBHUCHMOCTH OT
CTpoeHus yriaepomHo uenu (anmpaTudeckne W HUKINYECKHE) W OT KPAaTHOCTH CBsi3eH (MpeneibHblE H
HenpenenbHbie). ['omomormueckuii psia. [IponsBomHBIE  YIIIEBOJAOPOAOB: TallOTEHAJIKAHbBI, CHHUPTHI, (HEHOJHI,
anbJeTUAbl W KETOHBI, KapOOHOBBIE KHCJIOTBI, MPOCTBIE W CIOXHBIE 3(HUPBl, HUTPOCOCIUHCHHUS, AMHHEI,
AMUHOKHCIIOTHI.

Memannwi. 1lonoxeHHEe METAIIOB B IEPUOAUYECKON CUCTEME U CTpPOEHME UX aToMOB. IIpocTeie BemecTsa-
METaJUIBL: CTPOCHHE KPUCTAIUIOB U METAJUIMYECKash XMMUUEcKas cBsi3b. AiutoTpornusi. O0mue puznieckue CBOHCTBA
METAIJIOB ¥ BOCCTAHOBUTENBHEBIE CBOWCTBA UX: B3aWMOJICHCTBHE C HEMETalIaMH (KUCIIOPOJIOM, Tallor€HaMH, CEpOil,
a30TOM, BOJIOPOZOM), C BOJIIOHW, KHCIOTAMH, PACTBOPAMH COJEH, OpraHMYEeCKHMH BelIeCTBaMH (CITUPTaMH,
rajoreHajJKaHaMu, (eHOJIOM, KWJITaMH), co meno4aMu. OKCHIBI U THIPOKCHBl METAJUIOB. 3aBUCUMOCTh CBOWCTB
3THX COSAMHEHUH OT CTETeHEelH OKUCICHNUS METAIUIOB. 3HAYEHNE METAJUIOB B TIPUPOE U )KU3HH OPTaHU3MOB.

Kopposus meramnoB. llorsTie koppo3nn. XuMudeckast KOppo3us. DIeKTpoxumMmudeckas Kopposus. Crioco0bt
3aIIUTHl METAJIOB OT KOPPO3HUH.

OO0mre crocoObl MOMyYeHUs] METAIUIOB. MeTaisl B MPUPOAE. METALTYPIHsS U €€ BHJIBI: MHPO- U THIPO-
AIIEKTPOMETAILTYPTHs. DJIEKTPOIIN3 PACIIABOB U PACTBOPOB COSAMHEHUN METAJUIOB M €r0 3HAYCHHE.

Hememannvi.  llomoxkeHHe  HEMETAUIOB B [IEPUOJMUYECKONM  CUCTEME, CTPOEHHME MX  ATOMOB.
DIeKTPOOTPUIIATEIFHOCTh. MHEepTHBIE Ta3bl. J|BOWCTBEHHOE MOJIOKEHHE BOJAOPOJA B IMEPUOAMYECKON CHUCTEME.
Hemerannsl - mpocThle BelecTBa. ATOMHOE W MOJIEKYIISIPHOE CTPOEHHE MX. AJUTOTPOINHsA. XUMHUYECKHE CBOHCTBA
HeMeTayuioB.  OKHCIWTENbHBIE  CBOMCTBAa:  B3aUMOJICHCTBHE C  METAJUIAMH,  BOJOPOAOM,  MeHee
3IEKTPOOTPULIATEIbHBIME HEMETAJIaMH, HEKOTOPBIMU CJIOXHBIMU BellecTBaMU. BoCCTaHOBUTENBHBIE CBOICTBA
HEMETAJUIOB B PEAKIHAX CO (PTOPOM, KHCIOPOJOM, CIOXHBIMH BEIIECTBAMU-OKUCIUTEISIMUA (a30THOH W CEpHOU
KHCIIOTaMu W 1p.). Bomoponmueie coenuHeHus: HemerauioB. llomyueHuwe mx cuHTe30M M KOocBeHHO. CTpoeHue
MOJIEKYJT M KPUCTAJIOB ITHX coenuHeHnd. Pusmdueckue cBoiicTBa. OTHOIIEHHWE K Boje. M3MEHEeHHE KHCIOTHO-
OCHOBHBIX CBOWCTB B Iepuojax W rpymmnax HecomeoOpasyromme u coneobOpasyromme okcuipl. KucmoposHsle
KHCIOTHL. VI3MeHEeHNe KUCIOTHBIX CBOMCTB BBICIIMX OKCHUAOB U THAPOKCUAOB HEMETAJUIOB B MEPUOJAX WU IPYIIAX.
3aBHCHMOCTH CBOMCTB KHCIIOT OT CTETICHH OKHCIIEHHUS HEMeTallIa.

Kucnomu! opranmdeckue W HeopraHmueckrne. KuCIOTel B cBeTe mMpoToauTHUYECKOW Teopuu. CompspKeHHBIE
KHCJIOTHO-OCHOBHBIE Mapbl. Kiaccudukanys opraHMYeCKMX M HEOpraHMYecKux KucioT. OOImue cBOHCTBa KUCIIOT:
B3aUMOJICHCTBUE OPraHUYECKUX U HEOPTAHMUECKUX KUCIOT C METaJUIaMH, OCHOBHBIMH M aM()OTEPHBIMU OKCUAAMH U
THAPOKCHIAMH, C COJISIMHU, 00pa3oBaHUe CIOXKHBIX 3(prpoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEPHON U
a30THOMU KucoT. OcOOEHHOCTH CBONCTB YKCYCHOM M MypaBbUHON KHCIIOT.

OcHnoganusi OpraHMYECKHE W HEOPraHHUYECKHE. OcHOBaHHS B CBETE MPOTOJUTHYECKON TEOpHH.
Kiaccudukaius opraHn4ecKux U HEOPraHUYeCKUX OCHOBaHMM. X MMHUYECKHE CBOMCTBA IIE/I0OUel U HEPACTBOPUMBIX
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ocHoBaHMi. CBOMCTBa OECKUCIIOPOIHBIX OCHOBAaHWW: aMMHaKa ¥ aMHHOB. B3anMHOE BIUSHHAE aTOMOB B MOJICKYITY
aHWIMHA.

Amgpomepuvie opraHudeckie M HEOPraHWYeCKHE COCOUHEHUS. AMQOTEpHBIE COCOUHEHUS B CBETE
NPOTOJIMTHYECKOH TEOpUU. AMGPOTEPHOCTh OKCHUAOB M THAPOKCHAOB TEPEXOJHBIX METAJUIOB: B3aHMMOJEHCTBUE C
KHCJIOTaMH U IIEI0YaMH.

Ionamue o rxomnaexcuwvlx coedunenusx. KommiekcooOpa3oBaTenb, JHUIaHIbl, KOOPAWHALMOHHOE YHUCIIO,
BHYTpeHH:Is cdepa, BHEemHsIs chepa. Homenknarypa nanHeix coeaunenuid. [Ipumepsr coennnennii. AMQOTEpHOCTD
AMHHOKHCJIOT: B3aUMOJICHCTBHE aMHHOKHCIIOT CO IEJI0YaMH, KUCIOTaMH, CIIUPTaMu, APYT ¢ ApyroM (oOpa3oBaHue
MOJUTIIENITH/IOB), 00pa3oBaHUe BHYTPEHHEH conn (OUITONISIPHOTO HOHA).

T'enemuueckas c6A36 MEXOy KilaccaMd OpPraHMYECKUX UM HEOpraHndyeckux coeauHeHuil. Ilonarue o
TEHETHYECKOW CBS3M M TE€HETHYECKUX psJIaX B HEOPraHWYEeCKOM M OpraHW4Yeckod XWMHHU. ['eHeThdeckue psiabl
MeTaura (Ha TIpUMepe Kalbllds W JKeje3a), HeMeTaura (Cepbl M KPEMHHS), MEePEXOTHOro djeMeHTa (IIMHKA).
l'enetnueckue psApl W TEHETHYECKAas CBSA3b B OPraHMUECKOW XUMHHU (COCAMHEHHS JABYXaTOMHOIO YIJIEpPOAa).
EnuncTBO MUpa BELIECTB.

demoncTpamun. Komrexmus «Kiaccudukaris HeopraHMYEeCKHX BEMISCTB» W 00Opaslbl MpeACTaBUTEICH
kiaccoB. Komrekmus «Kmaccubukanmsi OpraHMdecKiuX BEIIECTB» W 00pa3Ilsl MPEACTaBUTENICH KiaccoB. Moaenn
KPUCTAUIMYECKUX PEHIETOK MeTamioB. KoiuleKuusi METasioB C  pa3HbIMH  (U3UYECKUMH CBOHCTBaMH.
BsaumoneiicTBue nuTHs, HATpUs, MarHusl M JKeJe3a C KUCIOPOJOM; LIEJOYHBIX METAaJUIOB C BOIOH, CHMPTAaMH,
(heHOTOM; LIMHKA C PACcCTBOpPAMHU COJSHOW M CEPHOM KHCIIOT; HATPUS C CEpOoil; aTfoMUHHS C HOJaoM; jKeles3a ¢
pacTBOPOM MEAHOTO KyIOpOca; allOMUHHUS C pacTBOPOM eAKoro HaTpa. OKCuabl U TUApPOKCcH Bl Xpoma. Kopposus
METAJJIOB B 3aBUCHMOCTH OT YCJIOBHHA. 3alidTa METaUIOB OT KOPPO3UH: O0Opaslbl «HEPKABECK», 3alUTHBIX
nokpeiTuid. Kosnekuust pyn. DIEKTpoiu3 pacTBOpPOB colied. Moaenu KpHUCTAJUIMYECKHX PEIIeTOK Hoja, anMasa,
rpaduta. Amnorponus Gocdopa, cepsl, Kuciaoposaa. BzaumoseiicTBie BOJOpPOAa ¢ KHCIOPOAOM; CYPbMBI C XJIOPOM;
HATpHUsl ¢ HOJOM; XJiopa C pacTBOpPOM OpoMHuAa Kajusl, XJIOPHOW W CEpOBOJOPOJHON BOJIBI; OOECIBEUHBAaHHUE
OpOMHOM BOJIBI TUIICHOM HJIH anleTHiIeHOM. [lomydeHue i CBOHCTBa XJIOPOBOIOPOAA, COMSTHONW KHCIOTH 1 aMMHAKa.
CBoiicTBa COJSIHOH, pa30aBICHHOW CEPHOM M YKCYCHOH KHCIOT. B3ammopeicTBie KOHIIEHTPHPOBAHHBIX CEPHOM,
A30THOW KHCJIOT M pa30aBiIeHHON a30THOW KHCIOTHI ¢ MeAbl0. Peakius «cepeOpsHOro 3epKanay Ui MypaBbHHOM
KUCIIOTHI. B3auMojelicTBue pacTBopa THAPOKCHIA HATPHsS C KHCIOTHBIMH OKcuIaMu (okcuzoMm Qocdopa V),
am$oTepHBIMU TUAPOKCHAAMHU (THAPOKCHAOM LUHKA). B3ammopneilicTBHe aMMuaka ¢ XJIOPOBOAOPOIOM M BOAOML.
AHanoruyHo JUis MeTWiaMuHa. B3aumojeiicTBue aMHUHOKHMCIOT C KHCJIOTaMH M Iienodamu. OcCyllecTBiIEeHUE
npeBpailieHnil peakuuid. [ToaydeHre KOMIUIEKCHBIX COEIMHEHUI.

JlaGopaTopHble onbIThl. 7.03HaKOMIIEHHE ¢ 00Opa3laMy MPeACTaBUTENeH Pa3HBIX KJIACCOB HEOPraHUYECKUX
BemecTB. 8. O3HakomyieHHe C oOpa3naMu TpeacTaBUTENeH pas3HBIX KIIACCOB OPraHWYeCKUX BemecTB. 9.
Osnakomiienue ¢ koyekiued pya. 10. CpaBHeHHe CBOWCTB KpeMHHUEBOH, (ocdopHOii, CepHOW 1 XJIOPHOH KUCIIOT;
CEpHHUCTOM M CEpPHOM KHCIOT; a30TUCTOM M a30THOW KucnotT. 11. CBoiicTBa coyisiHOH, cepHOU (pa30aBieHHON) U
YKCyCcHOUM kucnotT. 12. BiammopeiictBue ruapokcuna Hatpus ¢ consimu (cynbpatom memu (ll) m xmopumom
ammonus). 13. Pasnoxenume rtumgpokcuga menu (l1). Ilomydenume ruapokcuia amlOMUHUS U HU3yYEHHE €ro
aM(pOTEePHBIX CBOKHCTB.

Ilpakmuueckan padoma N5 «Pewienue sxcnepumenmanbHvix 3044 N0 HEOP2AHUYECKOU XUMUU)

Ilpakmuueckasn padoma Neb «Peurenue 3xkcnepumenmanbHylX 3a0a4 NO OP2AHUYECKOU XUMUUY.

Ilpakmuueckaa padoma Ne7«l enemuueckas c6a3b Mecoy KAACCAMU OP2AHUYECKUX U HEOPZAHUYUECKUX

coeounenuily.

Konmponvnaa paooma Ned «Bewyecmea u ux ceoticmea.

Tema 5. Xumusi U Ku3Hb (9 4.)

Xumus u npouzeodcmeo.  XUMHYECKas MPOMBIIUIEHHOCTh M XHUMHYECKHE TEeXHONOruu. ChIppe s
XUMHAYECKON MpOMBIIIJIEHHOCTH. Boma B XUMHUYECKOW NPOMBIIUIEHHOCTH. OJHEPrus Ailsl XUMHYECKOTO
MPOM3BOACTBA. HaydHble MPUHIMIIBI XUMHUYECKOTO TPOM3BOJCTBA. 3allUTa OKPYKAIOMIEH Cpelbl W OXpaHa TpyAa
IpH XUMHYECKOM Mpou3BoacTBe. OCHOBHBIE CTAagUM XWMHYECKOTO Mpou3BojacTBa. CpaBHEHHE NPOW3BOJCTBA
aMMHaKa 1 MeTaHoJa.

Xumusi cenvckoe xoszaticmeo.  XUMH3AIMS CEICKOTO XO3IWCTBA M €€ HampaBieHus. PacTeHws u modsa,
nouBeHHbIN norjomniammui komiuieke (ITIK). YaoOpenus u ux knaccupukanus. XMMHUUECKUE CPEACTBA 3alUThI
pactenuii. OtTpuUATENbHbIE TOCIEACTBUS MPUMEHEHUS TMECTHLUMAOB M Ooppba ¢ HHUMH. XUMH3aLUSL
JKUBOTHOBO/ICTBA.

Xumus u sxonozus. XVUMHUYECKOE 3arpsa3HEHHE OKpyskaromeil cpenbl. OxpaHa ruapochepsl OT XUMUYECKOTO
3arpsizHeHMs. OXpaHa MOYBBI OT XUMHUECKOro 3arpsisHeHus. OxpaHa arMocepbl OT XHUMHUYECKOTO 3arps3HEeHUsI.
Oxpana ¢iops! ¥ payHbl OT XUMHUYECKOTO 3arpsi3HeHNs. BUOTEXHOJIOTHs 1 TeHHAs: HHKEHEPHSL.
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Xumusi u nosceOHe8HaAs dHcusHb 4enosexa. JlomamHss antexa. Moromue n gucTsmue cpenctsa. Cpeactsa
0OpBOBI ¢ OBITOBBIMH HaceKOMbIMU. CpeJcTBa JMYHON THMTHEHBI M KOCMETHKUA. XWUMHS W MHIIA. MapKHpoBKa
YIAaKOBOK MHILIEBBIX M TMTMEHUYECKUX MPOJYKTOB M YMEHHE UX YHTaTh. DKOJOTHS >KMIUINA. XUMHUS U T€HETHKa
YeoBeKa.

JeMoHcTpauuu. Moaenu mpon3BOCTBA CEPHON KHUCIOTH M aMMuaka. Koekiwst yioOpeHuil 1 eCTHIUIOB.
OO6pa3sIrel cpeACTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MTPEIIapaToB.

JlaGopaTopublie onbIThl. 14. O3HaKOMIICHHE C KOJUIEKIIUEH yAOOpeHUi 1 necTuuaoB. 15. O3HaKOMIICHHUE C
oOpa3iamu cpencTB OBITOBOM XUMUH U JIEKAPCTBEHHBIX MPENapaToB, M3y4eHNE MHCTPYKIUN K HUM TI0 TIPaBUILHOMY
1 06e30MacHOMY NMPUMEHEHHIO.

IIpakTHyeckast padbora Ne§ «Onpenesienrie MOJIAPHOI KOHIEHTPAIMHM KHCJIOTHI METOA0M
THTPOBAHUS».

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca «O0mas xumus» (6 yacos).

Y4yeOHO-TeMaTHYeCKHH IJIaH
10 kaacc (mpoduabHBIA YPOBeHb)

HanmMenoBanue paszena Kon-Bo KommruecTBO KommraecTBO Konuuecto
Ne YacoB HA | KOHTPOJBHBIX | MPAKTHYECKUX | Ja00PaTOPHBIX
H3y4YCHHUEC pa60T pa60T pa60T
Beenenue. [ToBTopenue. 5
1. | Crpoenue, kmaccupukauss M pPEaKIUU 10 1
OpraHUYECKUX COCIUHEHUM.
2. | XuMHUYeCKHe peakiud B OPraHWYEeCKOU 6
XUMUH.
3. | Yraeromopoisl 28 3 2 5
4. | Crouptel u QpeHONbI 7 1 1 5
5. | Aipaerumsl 1 KETOHBI 8 1 4
6. | KapOoHOBBIE KHCIOTBHI, CIIOXKHBIE S(QUPHI, 11 1 2 5
JKUPBL.
7. | YrueBousl 8 1 6
8. | AsoTcopepikaiie coeTnHEHVsI 11 1 4
9. | buosornuecky aKTHBHBIE BEIECTBA 7 1 1
[ToBTOpPEHME OCHOBHBIX BOIIPOCOB Kypca 4
«OpraHndeckasi XUMUS»
Bcero 105 7 9 29
Y4ebHO-TEeMaTHYECKHIi TIJIaH
11 kaacc (mpo¢ubHBIA YPOBeHb)
HaumenoBanue paznena Kon-Bo | KoanuectBo KommaectBo KomnaectBo
No YacoB HA | KOHTPOJIBHBIX | MIPAKTHUYECKUX | Ja00paTOPHBIX
u3yueHue | pabor pabot pabot
1. | Crpoenue atoma 9 1
2. | Ctpoenue BEIIECTBA. HucnepcHsie 16 1 1 2
CHCTEMBI
3. | XuMudeckue peaxiyu 25 1 3 4
4. | BemecTBa 1 UX CBOMCTBA 37 1 3 7
5. | Xumus u o01ecTBo 9 1 2
[ToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca 6
«O06mast xumMus» (pe3epBHOE BpeMsi)
Bcero 102 4 8 15
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