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IHosicHuTEeIbHAA 3aNMCKA.

Pabouas nporpamma cpeanero (1moHoro) oomero 00pa3oBaHus O XUMHN COCTaBJICHA
Ha ocHOBe MDeepajibHOIO TOCYIapCTBEHHOr0 00pa30BaTeJLHOr0 CTaHAaApTa 00LIero
o0pa3oBanusi. B Heil Takke yYUTHIBAIOTCS OCHOBHBIE WM W ToOJOKeHUs [Iporpammer
pa3BuUTHS ¥ (OPMHPOBAHUS YHHUBEPCAIBHBIX Y4YEOHBIX NEHCTBUN JUIS CpPEeIHEro OOIIero
o0Opa3zoBaHws.

B paGoueit nmporpammMe yriry0JeHHOT0 YPOBHSI MPETyCMOTPEHO HE TOJIBKO Pa3BUTHE
BCEX OCHOBHBIX BHJIOB JEATEIBHOCTH OOy4aeMbIX, MPEACTaBICHHBIX B IpOrpaMmax Juls
HAYaJIbHOTO OOMIEr0 W OCHOBHOTO 00IIero o0pa3oBaHMs, HO M TaKUX BUIOB JESITEIHHOCTH,
KOTOpblE O00ECHEUMBAIOT pPEANU3ALHUI0 I[POEKTUPYEeMOH 00pa30BaTeiabHON TpaeKTopuH,
CBSI3aHHOW C YDIYOJICHHBIM H3ydeHHeM xXxuMuH. OIHAKO colepKaHHWe ITaHHOW paboueit
IPOrpaMMbl UMEET 0COOEHHOCTH, O0YCIIOBIEHHBIE, BO-IIEPBbIX, MPEIMETHBIM COJCPKAHUEM,
BO-BTOPBIX, NCHXOJIOTHYECKHMH BO3PACTHBIMH OCOOEHHOCTSIMH 00y4aeMbIX, B-TPEThUX, C
3ajja4aMu  NPO(UIbHON NOATOTOBKM K OOYYEHMIO B BBICIICH INKOJIE, B KOTOPOM XUMUS
ABJISIETCS NPOPUIHPYIOIIEN AUCIUITIINHOM.

OpHolt W3 BaKHEWIIMX 3a/lad OOy4eHHUs B CpPEOHEH IIKoJie SBISETCS IMOArOTOBKA
oOyJarommxcsi K  OCO3HAHHOMY ¥ OTBETCTBEHHOMY  BBIOOPY  JKH3HEHHOTO |
npodeccuoHanibHOro mytu. OOyuaromuecss JOHKHBI HAYYUTHCS CaMOCTOSTEIbHO CTAaBHUTH
e ¥ ONPEACISTh MyTH MX JOCTHKEHHSI, UCIONB30BaTh MPUOOPETEHHBIH B IIKOJE OIBIT
JEeSITEIbBHOCTH, KOTOPBIH OyleT CrocoOCTBOBATH YCIEHIHOMY IMOCTYIUICHUIO M OOYYEHHUIO B
npoQuIbHOM BYy3€, BBIOOpY mpodeccur, MJOCTHKCHHUIO JKENAeMbIX pE3yJabTaroB B
npodeccuoHanbHOM cdepe.

Jannas pabodast nporpamma o kypey xumuu 10-11 xiaccoB (yriy6iaeHHOE U3ydeHue
npeamera) paspaboraHa Ha oOcHOBe [IpuMepHOH mporpaMMbl OCHOBHOTO — OOIIEro
oOpa3oBaHusl MO XUMUM M aBTopckoil mporpammbl O.C. I'aGpuensiHa, COOTBETCTBYIOLIEH
OI'OC obmero oOpa3oBaHHsI W JOMYIIEHHOW MUHHUCTEPCTBOM OOpa30BaHUS W HAYKH
Poccuiickoit ®@enepaunu. (I'abpuensn O.C. Ilporpamma kypca xumuu ans 8-11 kimaccoB
obmeobpazoBarenbHbIx yapexaeHuit /O.C. I'abpuensu. M.: JIpoda, 2017 1.)

VcxoaHbIMM JOKYMEHTaMH JUIsl COCTaBJIEHUS paboueil mMporpaMMbl IBUIIHCH:

1. ®enepanbHBIi KOMIIOHEHT TOCYIApPCTBEHHOTO CTaHJapra oOmero o0pa3oBaHHs
(yrBepxkaen mnpukazoMm MO PO «O6 yrBepxkaeHuu QeneparbHOr0O KOMIIOHEHTa
rOCYyAapCTBEHHBIX CTAaHAAPTOB Ha4YaJbHOTO OOIIET0, OCHOBHOIO OOLIEr0 M CpPEIHEro
(momHoTrO) 061IeT0 0OpazoBanus» oT 05.03.2004 . Ne1089)

2. Ilporpamma kypca xumuu s 8-11 kiaccoB obiieoOpazoBarenbHbIX yupexaeHuit /O.C.
['abpuensu. M.: [Ipoda, 2017 r.

3. Paboune mporpammbel kK YMK O.C. I'abpuenss. YueOHO-MeTOAMYECKOE nocoodue.
Xumus. 10-11 knacest. M.: Jlpoda, 2017 1.

4. @enepanbHbI MepeyeHb YYEOHHKOB XUMHM, PEKOMEHIYEMBIX K MHCIOJIb30BAHUIO B
YUPEXKJIEHUSX OCHOBHOIO OOIIEro, cpenHero ooduiero oOpa3oBaHMs (YTBEPKIEH MPHUKa30M
MO u H ot 31 mapra 2014 rona)

5. IlpumepHOe TeMaTHyecKoe IUIaHHpoBaHUE (6 YacoB B HEJEINI0), COCTABICHHOE aBTOPOM
ucnoiszyemoro yueOHnuka ["'abpuensaom O.C.

Heob6xomuMocTh pa3BUTHSI MHTEPECOB YUAIIUXCS B OMPEACTICHHON 00IacTH 3HAHUH,
WX YIIyOJIGHHOTO W3Yy4eHHs, Mpo(eCCHOHATLHON HANpPaBICHHOCTH CBS3aHA C COIMAIBHBIM
3aKa30M OOIIEeCTBa.

YMK «Xumus. 10 knace. YriryOJIeHHbIH YPOBEHb)»
1. Xumus. 10 knacc. YueOHuk. YrmyoneHHsnid ypoerb (aBropsl O. C. IN'abpuensu, U. T.
Octpoymos, C. IO. [Tonomapes). 368 c. - M.: llpoda, 2017, 126 c.



2. MeTtoanueckoe nmocobue. 10 kiace (aBropst O. C. I'abpuensn, A. B. Smykosa). 176 c.
3. Hacronbnast kuura yuwutens. 10 xmacc. I[lpodunsHbiii ypoensb (aBtoper O. C.
["a6puensn, U. I'. Octpoymon). 480 c.

YMK «Xumus. 11 kaace. Yriny0seHHbI YPOBEHb)

1. Xumus. 11 xnace. YueOnuk. Yrnyonenusiit yposenb (aBropsl O. C. I'abpuensn, I T.
JIsicoBa). 408 c.- M.: lpoda, 2017.

2. Kuaura nmns yumrens. 11 xmace. Yactep |. Tlocobue mis yuutenerr (aBroper O. C.
I"a6puensn, I T JIvicoBa, A. I'. BBeneHnckast.

3. Kuaura mna yuurens. 11 knacc. Yacte Il. ITocobue mist yuurteneit (aBropst O. C.

I"a6puensn, I. I. JIsicoBa, A. I'. Beenenckas). 320 c.

1. [lnanupyemMble NpeIMeTHbIE Pe3YJIbTAThI 0CBOEHHS Kypca
CormacHO 00pa3oBaTeIbHOMY CTaHAAPTY 2MA6Hble Ueau CPeTHero OoOIIero
00pa3oBaHMs:

1) <¢opMupoBaHue ILEJIOCTHOTO MPEICTABICHHS O MHpE, OCHOBAaHHOIO Ha
npUOOPETEHHBIX 3HAHUAX, YMEHUAX U CIIOCO0aX NesATeIbHOCTH;

2) npuoOpeTeHHe OmbITa Pa3HOOOPa3HOW MJESITENbHOCTH, OIbITA TMO3HAHUA U
CaMOIO3HAHMS;

3) moAroTOBKa K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpa 00pa30BaTEIbHOM HIIH
npodeccruoHalIbHON TPAEKTOPHUH.

Lesab yriy0JeHHOro U3y4eHusi XMMUM — YJIOBJIETBOPEHHE U Pa3BUTHE HUHTEPECOB
yyalxcss K XMMUYECKUM 3HAHUSM; MOATOTOBKA K OoJjiee CO3HATeIbHOMY BbIOOpPY Ipoduiis
oOydyeHust B crapuied mikose, Oyaymied npodeccuu M akTHUBHOMY YYacTHIO B TPYHAOBOH
JIESITEJIbHOCTH.

B pesynbrare uzyueHus: yueOHOro npenMera «XuMus» Ha YPOBHE CPEIHEro 0OIIero
00pa3oBaHus:
BbinycKHHK HA yIi1y0J1eHHOM YPOBHE HAYYHTCH:

v/ packpbiBarTh Ha TPUMEPaX POJIb XUMHU B (DOPMHPOBAHMU COBPEMEHHON HAyYHOM
KapTHUHBl MUPAa M B IPAKTHUECKOW [EATENbHOCTU YEJIOBEKA, B3aMMOCBS3b MEXIY
XUMHEH U JPyTUMHU €CTECTBEHHBIMU HayKaMU;

v’ WUTIOCTPHPOBATh HA MPUMEPAX CTAHOBICHUE U ABOJIOIMIO OPTAHMYECKON XUMUH KaK
HayK{ Ha pa3JIMYHbIX HCTOPUUYECKUX dTanax ee pa3BUTHS,

v/ yCTaHaBIMBaTh MPUYHUHHO-CICICTBEHHBIE CBA3M MEXIY CTPOCHHEM arOMOB
XUMHYECKUX D3JEMEHTOB U IEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHUMHUYECKHUX
DIIEMEHTOB U UX COCAMHEHUH B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKUX IEMEHTOB
B [IEPUOJINYECKON CUCTEME;

v/ aHATM3WPOBaTh COCTaB, CTPOCHHE W CBOWCTBA BEIIECTB, MPUMEHSS MOIOKCHUS
OCHOBHBIX XMMHUYECKHX TEOPU: XMMHUUYECKOTO CTPOEHHUSI OPraHUYECKUX COEeIMHEHUI
A.M. bytnepoBa, CTpOE€HHMsI aTOMa, XWUMHUYECKOH CBSI3U, AJIEKTPOIUTHUYECKOU
JUCCOIMAIMU KUCIIOT M1 OCHOBaHUM; YCTAaHABIMBATh MPUYMHHO-CIIECICTBEHHBIE CBSA3H
MEXly CBOMCTBAMU BEILIECTBA U €70 COCTABOM U CTPOEHUEM;

v\ TpUMEHSTh TpPaBUIa CHCTEMATHYECKON MEKIYHAPOIHOW HOMEHKIIATYPhl —Kak
CpEeACTBa pa3IMueHUs U UICHTU(PHUKAIIUN BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

v COCTaBIATH MOJEKYISIPHBIE W CTPYKTYypHbIE (OPMYJIbI HEOPraHMYECKHX U
OpPraHMYECKHX BEIECTB KaK HOCHUTENeH HH(POpPMAIMM O CTPOCHHM BEIIECTBa, €ro
CBOMCTBAaxX M MPHUHAJIEKHOCTH K ONPEIECICHHOMY KJIACCy COEANHEHNN;

v’ OOBSICHATh TPUPOAY H CIOCOOBI OOpa30BaHUSI XUMHYECKON CBSI3U: KOBAJECHTHOM
(MONsSIpHOM, HEMONIAPHOW), HOHHOHM, METAJUIMYECKOM, BOAOPOAHON — C LENbI0
OIpeEIEHUs] XUMUYECKON aKTUBHOCTH BEILIECTB;

v’ XapakTepu3oBaTh (M3MUYECKHE CBOWCTBA HEOPTaHUYECKHX M OPTAaHUYECKHX BEIICCTB



U YCTaHABIMBaTh 3aBUCUMOCTh (PU3MYECKHUX CBOMCTB BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B W3MEHEHMHM XMMHUYECKHX CBOWCTB IPOCTBHIX
BEILECTB, BOJOPOIHBIX COETMHEHUH, BBICIINX OKCUJIOB U THJPOKCH/IOB;

OPUBOIUTH TPUMEpPHl XUMHYECKHX PEAKIHH, PACKPHIBAIOIIMX XapaKTepHBIC
XMMHUYECKHE CBONCTBA HEOPraHMYECKUX M OPraHMYECKUX BELIECTB H3YyYEHHBIX
KJIACCOB C IEJNIBI0 UX HACHTHU(HUKAINU U OOBSICHEHUS 00J1aCTH PUMEHEHUS;
OIpeNeNIATh MEXaHU3M PEAKLIUU B 3aBUCUMOCTH OT YCIOBHUH IPOBEACHMS PEAKLMU U
IPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX pEaKklUil Ha OCHOBE THUIA
XMMHUYECKOH CBSA3M U aKTUBHOCTH PEAreHTOB;

yCTaHABJIMBATh 3aBUCUMOCTb PEAKIIMOHHONW CITIOCOOHOCTH OPraHMYECKUX COSTUHEHUN
OT XapakTepa B3aUMHOIO BIMSHHUS aTOMOB B MOJIEKY/IaX C LI€JIbI0 IPOTHO3UPOBAHUSA
NPOJIYKTOB PEaKIny;

yCTaHaBIMBaTh 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH peakuud U CMELIeHHUs
XUMHYECKOTO PpABHOBECHS OT pAa3MYHbIX (DAKTOPOB C WENBI0  ONpENCICHUs
ONTUMAJIBHBIX YCJIOBUH MPOTEKAHUS XUMUUECKUX ITPOLECCOB;

yYCTaHABIMBAaTh TEHETHUYECKYIO CBS3b MEXIY KJaccaMH HEOPTaHHYeCKHX U
OpPraHMYECKMX BEIIEeCTB Ul OOOCHOBAaHUS MPUHIMIINAIBHOM  BO3MOXKHOCTH
MOJTYYEHHUs HEOPTaHMYECKUX M OPraHMYeCKHUX COCIMHEHHH 3alaHHOTO COCTaBa H
CTPOCHHS;

noAOupaTh peareHThl, YCIOBHS W OIPENENATh MPOAYKTHI PEAKIIHA, TO3BOJISIOLINX
peanu3oBaTh JIAOOPATOPHBIE M IMPOMBILIUIEHHBIE CHOCOOBI MOJIyYEHHs BasKHEHIIMX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB;

ONpeNeNIATh XapaKTep cpelbl B pe3ylbTare TUApPOJIU3a HEOPraHUYeCKUX U
OpPraHWYECKHX BEIIECTB U MPUBOAUTH IPUMEPHI THAPOIIN3A BEIIECTB B MMOBCEIHEBHOM
KHU3HH YeJIOBEKa, ONOJIOTHYECKUX OOMEHHBIX MPOLECCax U MPOMBIIUIEHHOCTH;
NPUBOIUTH TIPHUMEPHl OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIMKA B IPHPOE,
IPOM3BOJICTBEHHBIX MPOLECCAaX U KU3HEEATEIbHOCTH OPraHU3MOB;

00OCHOBBIBAaTh MPAKTUYECKOE HCIOJIH30BAHUE HEOPTaHWYECKHX M OPraHUYEeCKHX
BEILIECTB M UX peaKklUil B MPOMBIIIJICHHOCTH U OBITY;

BBHIMOJTHATh ~XMMHUYECKHHA OSKCIEPUMEHT M0 pACIO3HABAHMIO H  IONYYCHHIO
HEOPraHMYECKUX U OPraHMYEeCKUX BEIECTB, OTHOCAILIMXCS K Pa3IUYHBIM Kilaccam
COEIMHEHUI, B COOTBETCTBUU C MpaBUIaMH U IpHeMaMH Oe30IacHOM paboThl C
XMMHUYECKUMH BEIIECTBAMU M J1a00paTOpHBIM 00OPYIOBAHUEM;

NPOBOAMWTH pPAaCYeThl HAa OCHOBE XHMHYECKHX (HOpMYIT W YpaBHEHUH peakIuii:
HaXO0XJIEHHE MOJIEKYIIpHOU (hOpMYIIbl OPraHMYECKOTro BEIECTBA MO €ro MIOTHOCTU U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIIUX B €T0 COCTaB, WM IO MPOIYKTaM CTOPaHUS;
pacyeTsl MaccoBOW J0NM (Macchl) XMMHUYECKOTO COEIMHEHHS B CMECH; PacdeThl
Macchl (00beMa, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEaKIUU, €CJIM OJJHO U3 BEIIECTB
JTAaHO B M30BbITKE (MMEET MPUMECH); PacueThl MaCCOBOW MJIM OOBEMHOM JIOIM BBIXO/A
NPOIYKTa pPEaKIUH OT TEOPETHUYECKH BO3MOXKHOTO; PacdeThl TEIUIOBOro 3¢dexra
peakiMu; pacyeTbl OOBEMHBIX OTHOLIEHWH Ta30B NpPU XUMHYECKUX PpEaKIUsX;
pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKkluu, €CIu OJHO U3
BEILIECTB JIaHO B BHJE PAcTBOpa C OIpEIENCHHONH MacCOBOM J10Jieil pacTBOPEHHOIrO
BEIIIECTBA,

UCIIOJIb30BaTh METOJbl HAy4YHOTO TIO3HAHUS: aHalW3, CHHTE3, MOJEIMPOBaHHE
XUMHYECKUX TPOIECCOB W SBICHHHA — TMPH PEIICHHH Y4eOHO-HCCIEeTOBATENBCKUX
3a]a4 M0 U3yYEHHIO CBOMCTB, CIIOCOOOB MONYYEHUS U PAaCHO3HABAaHUS OpraHUYECKUX
BEIIECTB;

BJIaJIETh MpaBUJIaMH 0€30IaCHOTO OOpallleHUs C €IKUMH, TOPIOUUMH M TOKCHYHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XUMHUH;

OCYILECTBIIATh MMOMCK XUMHUECKONH MH(OpPMALMU MO Ha3BaHUSAM, HJEHTU(DUKaTOpaMm,



CTPYKTYpHBIM (hOpMYJIaM BELIECTB;

v\ KPUTHYECKHM OLCHWBAaTh W HHTEPIPETHPOBATh XHMUYECKYI0 HH(OpPMAIHIO,
COIepXKaIIYIOCsi B COOOIICHUSX CPEICTB MaccoBO wuH(popMammu, pecypcax
WHTepHeTa, Hay4yHO-IOMYJSPHBIX CTaTbiAX C TOYKU 3PEHMsI €CTECTBEHHO-HAy4HOU
KOPPEKTHOCTH B LENAX BBISBICHUS OIIMOOYHBIX CYXACHUH H (HOPMHUPOBAHUS
COOCTBEHHOMW MO3ULINH;

v/ yCTaHABIMBATh B3aUMOCBA3M MEKIY (aKkTaMd M TCOPHEH, MPUYMHON M CIECICTBHEM
IpU aHalu3e NMPOOJEMHBIX CUTYallMii M OOOCHOBAHMU NPUHUMAEMBIX PELIEHUH Ha
OCHOBE XHUMHUYCCKHUX 3HAHHU;

v/ TIPEACTABIATH IIyTH PELICHUS II00ATbHBIX IPOOIEM, CTOSIINX TEPE]l YeIOBEUECTBOM,
U TICPCHEKTUBHBIX HANpaBICHUH pPa3BUTHS XUMHUYECKUX TEXHOJIOTUH, B TOM YHCIE
TEXHOJIOTMM COBPEMEHHBIX MaTepHalOB C Ppa3IMYHOW (YHKIMOHAIBHOCTHIO,
BO300HOBJISIEMBIX UCTOUHUKOB CBIPbS, TEPEPAOOTKU U YTHIIN3ALUHN IPOMBILIUICHHBIX U
OBITOBBIX OTXOZOB.

BbINyCKHHK HA YINIYOJI€HHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTHCS:

v’ (opMyITHpOBaTh IENIb UCCICIOBAHUS, BBIIBUIATh W MPOBEPSTH HKCIEPUMEHTAIBHO
THIIOTE3Bl O XUMHUECKUX CBOWCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS, UX
CHOCOOHOCTH BCTYNaTb B XWMHYECKHE pEaKIHUM, O Xapakrepe U HpPOIyKTax
Pa3IMYHBIX XUMAYECKUX PeaKInii;

v/ CaMOCTOSTENIbHO IUIAHMPOBAaTh W  MPOBOAUTH XHMHYECKHE OKCIICPHUMEHTHI C
coOmroneHueM mpaBwil Oe3omacHOW paboOThl C BEIIECTBAMU M J1a0OpaTOPHBIM
00opynoBaHuEM;

v MHTEPIPETUPOBATH JaHHBIE O COCTaBE W CTPOCHUH BEILIECTB, IOJIYYECHHBIE C
HOMOIIbIO COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METO/I0B;

v/ ONKCHIBATH COCTOSHHE DIEKTPOHA B arOMe€ HA OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHMYECKUX NPEACTaBICHUH O CTPOCHMM aroMa il OOBSCHEHHS Ppe3y/ibTaroB
CIEKTPaJIbHOTO aHaJI13a BEIECTB;

v/ XapakTepu3oBaTh pOJIb a30TOCOMACPKANIMX TETEPONUKIMYECKHX COCAUHEHHH |
HYKJICMHOBBIX KUCIIOT KaK Ba)KHEHIINX OMOJOTHYECKH aKTUBHBIX BEIIECTB;

v/ TPOTHO3MPOBATh BO3MOXXHOCTH MPOTEKAHUSI OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
PEaKIyii, JIexKaux B OCHOBE MPUPOIHBIX U IIPOU3BOJICTBEHHBIX MIPOIIECCOB.

2. COOEP)KAHUE KYPCA OPTAHUYECKAS XUMMUS, 10 KJIACC. 204 u.

Beenenue (11 4)

[Tpenmer oprannyeckoir xumunu. OCOOEHHOCTH CTPOECHUSI U CBOIMCTB OPraHUYECKHUX
COCIMHEHUI. 3HAUEHUE U POJIb OPraHUYECKOW XMMHHM B CHCTEME €CTECTBEHHBIX HAyK U B
uU3HU oOuiecTBa. KpaTkuii odepk HCTOPUU pa3BUTHSI OPraHUUECKON XUMUU.

[TpennocsUIky cO30aHusl TEOPUU CTPOCHMS: TEOpHUS PAIAUKAIOB M TEOpUS THIIOB,
pabotsl  A. Kekyne, O. ®panknanga u A. M. bytnepoBa, cbe3q Bpauell H
ecrectBoucnbiTareneii B L. Ilmeiiepe. OCHOBHBIE TIOJOXKEHHS TEOPUU CTPOCHHUS
oprannyeckux coeauHeHud A.M. byrnepoBa. XHMHYECKOE€ CTPOEHHME U CBOMCTBA
OpraHu4eckux BeuecTB. Mizomepus Ha mpumepe H-OyTaHa U M300yTaHa.

DNeKTpOHHOE O0JIAKO M OpOUTab, UX (HOPMBIL: S u p. DIEKTPOHHBIE U DJIEKTPOHHO-
rpadpuueckue GopMyabl aroMa yriiepoja B HOPMAJbHOM M BO30YXJIEHHOM COCTOSHHSIX.
KoBanenTHas xumudeckasi CBA3b U €€ pazHOBUAHOCTH: SUP.Bomoponnas cBszb. CpaBHeHHE
0OMEHHOTO U JIOHOPHO-AKIIETITOPHOT'O MEXaHU3MOB 00pa30BaHMs KOBAJIEHTHOH CBS3H.

[lepBoe BajeHTHOE COCTOSIHME — SP3-THOpUAM3ALMS — Ha MPUMEPE MOJEKYIbI
MeTaHa M JPYrMX ajkaHoB. BTopoe BajeHTHoe cocTosHUE —Sp2-rHOpUau3alus — Ha
puUMepe MOJIEKYJbl J3THJICHA. TpeThe BAJICHTHOE COCTOSIHUE — SP-THOpUaM3aIus — Ha

npuMepe MOJICKYJIbI-AlICTUJICHA. FGOMeTpI/DI MOJICKYJI paCCMOTPCHHBIX  BCHICCTB U
XapaKTCpuCTUKa BHJOB KOBAJICHTHOH CBSI3M B HHX. MO)ICJ'IB T'unnecrm JJIA OOBSICHEHUS



B3aMMHOTO OTTAJIKMBAHUS THMOPUIHBIX OpOMTalel M WX PACIONIOKEHUS B MPOCTPAHCTBE C
MUHUMYMOM JHEPTHUH.

JemoncTpanuu. Komeknus OpraHMYecKuX BELIECTB, MATepUajoB U M3ICIHN U3
nux. Monemn monexyn CHy m CH30H; CoHsy, CoHy m CgHg; n-Oyrana m m3oOyrana.

B3aumoseiicTBre HaTpUst ¢ ’TAHOJIOM M OTCYTCTBHE B3aMMOJICUCTBHUS C AUITUIIOBBIM dPHPOM.
Komneknuss monuMepoB, TNPUPOAHBIX W CHHTETHYECKUX KaydyyKOB, JIEKapPCTBEHHBIX
npenaparoB, Kkpacutened. IlapocrepxkHeBble H  00beMHBIE Momenu Mojekyn Ho,

Cl19,Ny,H>0, CHy. Iapocrepxnessie u o0bemubie monenu CHy, CoHy, CoHy. Monens,

BBITIOJTHCHHAST W3 BO3AYIIHBIX IIIAPOB, JEMOHCTPUPYIOIIAs OTTaJKWBaHWE THOPUIHBIX
opOuTanei.

Tema 1. CTpoeHue u Kjiaccu(puKanusa opranndeckux coequnennii (10q)

Knaccudukarus opraHMu4ecKiuX COSAMHEHUHN 10 CTPOSHUIO «YTTIEPOTHOTO CKEIEeTay:
AIUKIINYecKHe (aJKaHbl, aJTKEHbI, AJIKMHBI, AJIKaTUEHBI), KapOOLUKINYecKue (IIMKI0aIKaHbl U
apeHel) W rerepouukinyeckue. Kiaccuukanus ~OpraHMYECKHX  COCIUHEHUH  T10
(GYHKIMOHATBHBIM TPYIIAM: CHUPTHL, (EHONBI, MPOCThIe APUPHI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIC KUCIIOTHI, CIIOKHBIE (PHUPHI.

Homenknarypa TpuBuanbHas, panuoHanbHas u MIOIIAK. PanuonanbHas
HOMEHKJIaTypa Kak mnpenmectBeHHUK HoMmeHkiarypel MIOITAK. Ilpunuunsr obpazoBaHus
Ha3BaHW opranumyeckux coeauHenuit no MIOITAK: 3amemienusi, poaoHadaabHOU
CTPYKTYPBI, CTAPIIUHCTBA XapAKTEPUCTHICCKHUX TPyl (aJIpaBUTHBIN TIOPSIOK).

CrpykTypHas U30MepHsl U €€ BUIbL: U30MEpUsl «YITIEPOJAHOIO CKEJIETa», U30MEpUs
MOJIOKEHUST (KpaTHOM CBsA3M W (DYHKIIMOHAIBHOW TPYMIBI), MEXKKIACCOBAS H30MEPHS.
[IpocTpancTBeHHAss U30MEPHS U €€ BUJIbl: T€OMETpUUecKas U ontuyeckas. buomornueckoe
3HAUEHHWE ONTHYEeCKOW wu3oMepur. OTpakeHHE OCOOCHHOCTEH CTPOEHUS  MOJIEKYI
F€OMETPUYECKUX U ONTUUYECKUX U30MEPOB B MX HA3BAHUSX.

JemoncTpauuu. OOpas3ibl MpeACTaBUTENCH pPa3TUYHBIX KJIACCOB OPTraHUYECKHUX
COETMHEHUH U IapOCTEePKHEBBIE WM 00bEMHBIE MOJEIH UX Monekya. Tabnuibl «Ha3zBanue
aJIKaHOB U AJIKWIBHBIX 3aMecTuTeneii» u «OCHOBHBIE KJIACChl OPTAHMUECKUX COCIMHECHHI.
[[TapocTep:kHEBBIE MOAEIM OPraHUYECKUX COEOUHEHUN pa3IMyHBIX KiaccoB. Mopaenu
MOJIEKYJI NU30MEPOB Pa3HbIX BUJIOB U30MEPHUHU.

KonTposnbHas padora Nel.

Tema 2. XuMH4ecKHe peakiiuu B opraundeckoii xumun (14 )

[TonsiTre o peakuusx 3aMenieHus. ['anoreHupoBaHue aJkaHOB U ApEHOB, LIEIOYHOMN
TUIPOJIN3 TAJIOT€HATIKAaHOB.

[TonsiTe o peakuusx npucoeAuHeHus. [uapupoBaHue, THIPOraloreHUpOBaHUE,
raJIOrTeHNpoBaHue. Peakiuy noiauMepu3anny 1 MOJIUKOHACHCALNH.

[TonsiTve 0 peakuusax OTLIEIUIEHUS (IMMUHUPOBaHUA). JlerupupoBaHUe aJIKaHOB.
Jernaparanus cnuptoB. JlernapoxiopupoBaHuE Ha NMpUMEpEe rajoreHankaHoB. [lonsaTue o
KPEKHUHI€ aJIKaHOB U JIENOJIMMEPU3aINU MTOJTUMEPOB.

Peakuuu n3omepusanuu.

I'oMonuTHYECKUI U TeTEPOIIMTUYECKUI pa3pblB KOBAJICHTHOM XWMHWYECKOW CBS3H;
o0pa3oBaHHE KOBAJEHTHOW CBSI3W IO JIOHOPHO-AaKIENTOPHOMY MexaHu3Mmy. Ilonsatue o
Hykieopuie u snexrpopune. Knaccudukanus peakiuii Mo TUIMY pearupyroliMx YacTHIl
(HykieopuIbHBIE W AICKTPOPHUIbHBIE) M TNPHHLUUINY HW3MEHEHHMS COCTaBa MOJEKYIbI.
B3aumHoe BiMsHHME aroMOB B MOJIEKY/IaX OpraHM4eckux BemiecTB. WHIAYKTUBHBIA U
Me30MepHbIi A3pdexTs. [IpaBuno MapkoBHUKOBA.

Pacuyernbie 3agaum. 1. BeruncieHne BpIXO[a MPOAYKTA PEAKIIMM OT TEOPETHYECKU
BO3MOXKHOTO. 2. KoMOMHMpOBaHHBIE 3324 H.



JlemoHcTpanuu. B3psiB cMecu MeTana ¢ xjopom. ObeciiBeunBaHre OPOMHON BOJIBI
STUIEHOM U anetuwiieHoMm. [lonmydenne dhenonodopmanbaeruaHoi cMobl. [lenonmnmepusarus
nonudTuieHa. [lonydyenue stuiieHa u 3ranona. KpekuHr kepocuHa. B3psIB rpemyuero rasa.
[openne meTtana wiaM nmponaHoOyTaHOBOW cMecH (M3 Ta30BOM 3akuraiku). B3peiB cmecu
MeTaHa WU MPONaHOOYTaHOBOK CMECH C KHCIOPOIOM (BO3IYXOM).

Tema 3 YrieBogoponnbi (574)

[TonsiTHe 006 yrneBopopoaax.

Ilpupoonvte ucmounuxku y2i1eeo0opooos. Hedptb u ee TPOMBIIUICHHAS
nepepadborka. @dpakiUoOHHAs IEperoHka, TEPMUYECKUH W KATAIUTHYECKUNH KPEKUHTL.
IIpupoanslii ra3, ero cOCTaB U NPaKTUYECKOE UcIonb30BaHue. Kamennsiii yross. KokcoBanue
KaMeHHoro ynisa. IIpoucxoxaeHue NpUPOAHBIX HUCTOYHUKOB YIIIEBOAOPONOB. Pudopmumr,
AIKWJIMPOBAaHUE W apoMaTu3anus HEPTENPOAYKTOB. DKOJOTHUECKHE AaCMEKThl 100U,
nepepadoTKU U UCIOIb30BAHUS MOJIE3HBIX UCKOIIAEMBIX.

Ankanwl. Tomonorndeckuii psa u odmas ¢popmyna ankaHoB. CTpOCHHE MOJIEKYIIbI
MeTaHa M JIpyTrux ajkaHoB. M3omepus ankaHoB. duznyeckue cBOMCTBA aJKaHOB. AJIKaHbI B
npupozae. IIpoMbinuieHHBIE CIOCOOBI  MOMYYEHHS: KPEKHMHI AJIKaHOB, (ppakimoHHas
neperonka HedTH. JlaboparopHble crnocoObl TMONyYeHHs alKaHOB: cuUHTe3 Bropua,
JeKapOOKCHIIMPOBAHUE COJIEN KapOOHOBBIX KHUCIOT, THAPOIN3 KapOuaa amroMuHus. Peakiumn
3aMmelnieHus. [opeHue ajakaHoOB B pa3iMyHBIX YCIOBHAX. TepMHUUYECKOE pa3ioKeHUE aJTKaHOB.
N3omepuzauust ankaHoB. IlpuMeHenue ankaHoB. MeXaHuU3M peakUuu paJuKaIbHOIO
3aMellleHus], ero craauu. lIpakTuueckoe MCIONIb30BaHUE 3HAHMM O MexaHu3Me (CBOOOAHO-
paZMKaIbHOM) PEAKIU B MIPaBUIIaX TEXHUKU O0€30aCHOCTH B OBITY M Ha MPOU3BOJICTBE.

Ankenwt. Tomonornueckuit psaja u odmas Gopmyna ankeHoB. CTpoeHUE MOJIEKYIIbI
TWJIEHA W JApPYruX aJKeHOB. l3oMepusi ajkeHOB: CTPYKTypHas W IPOCTPAHCTBEHHAs.
Homenknarypa u ¢usndeckue cBOHCTBa ajnkeHOB. [lonyuyeHne 3TUICHOBBIX YITIEBOAOPOJOB
U3 aJIKaHOB, raJIOr€HaJKaHOB M crnupToB. llonspusanus m-cBA3M B MOJIEKYJIaX aJKEHOB Ha
npumepe mnporeHa. Ilonstue o0 wuuaykTuBHOM (+1) 3ddexte Ha npuMepe MOJIEKYIbI
nporieHa.  Peakuumm — mpucoequHeHus  (TajJoreHMpOBaHHE,  TUAPOTaJIOreHUpPOBAHUE,
rUipaTanys, rTuApupoBanue). Peakunn okucieHus 1 NoJIuMepu3alnu alkeHoB. [Ipumenenne
AJIKEHOB HA OCHOBE HX CBOMCTB. MeXaHU3M PEaKIUH NIEKTPOPHILHOTO MPUCOECAUHEHUS K
ankeHaM. OKHCJICHHE aJIKEHOB B «MATKUX» U «OKECTKUX» YCIOBUSX.

Anxuner. Tomonornueckuit psg ankuHoB. OOmas popmyna. CTpoeHHe MOJIEKYIbI
alieTuieHa M Jpyrux ankuHoB. M3omepus ankuHoB. HomeHkiaTypa aleTHICHOBBIX
yreBoopoioB. [lomyueHue ankMHOB: METAHOBBIM M KapOWIHBIN CrocoObl. Duznveckue
CBOWCTBa AJKMHOB. Peakuuu npucoeinHEeHHs: rajJoreHUpPOBaHUE, THApPOTaloreHUpOBaHHE,
runparammst (peakuus Kydeposa), ruppupoBanue. Tpumepusanusi ameTwieHa B OEH3OIL.
[Tpumenenue ankuHoB. OkucieHne anknuHoB. OcoOble CBOMCTBAa TEPMUHAIBHBIX AJIKHHOB.

Ankaouenwvr. O6mas ¢dopmyna ankaaueHoB. Ctpoenue mojekyna. W3omepus wu
HOMEHKJIaTypa aJkaJueHoB. Pu3nyeckue cBOiCTBA. B3anMHOE paclonokeHue m-CBs3el B
MoJIeKyJaX aJKaJHeHOB: KyMYJIHMpPOBaHHOE, COMNPsKEHHOE, M30iupoBaHHOE. OcoOeHHOCTH
CTPOCHHS CONPSKEHHBIX AJIKAJIMEHOB, UX MOJIyueHHE. AHAJOrus B XMMHUYECKUX CBOWMCTBAX
aJKeHOB W ankaaueHoB. [lommmepusanms ankaaneHoB. HarypanbHbBII M CHHTETHYECKUN
Kaydyku. Bynkanuzamus kayuyka. Pesuna. Paboter C.B. JlebeneBa. OcoOeHHOCTH peakuuii
MPUCOEANHEHHUS K alIKaJHeHaM C CONPSHKEHHBIMH TT-CBSA3SIMH.

Huxnoankanw. IloHsATHE O HUKIIOATKAHAX U UX CBOMCTBAX. [ OMOIOrMYECKUN sl U
obuas popmyna nuknoankanos. Hanpsoxkenne nukina B CgHg, C4Hgu CgHq (g, kondopmarun

CgHpp. Wsomepus nukioankaHoB (IO  «yIIEPOIHOMY  CKENETY», yuc-, mpamc-,

MeEXKKITaccoBas). XMMHUECKUE CBOMCTBA IIMKJIOATKAHOB: TOPEHUE, PA3IOKEHUE, PaIMKaTbHOE
3amerenne, nsomepusanus. OcoObie CBOMCTBA ITUKIIONPOIIaHa, IMKI00yTaHa.



Apenvt. beHzon kak TmpenctaBuTeNb apeHoB. CTpoeHHE MOJICKYIbl OEH30Ia.
Conpspkenue m-cBs3eidl. M3oMepuss m HOMEHKJIATypa apeHOB, UX IMoOdydeHue. [omonoru
Oenzona. BriusiHre GOKOBOM LlemM Ha 3JEKTPOHHYIO IUIOTHOCTH CONPSDKEHHOTO T-00aka B
MoOJIeKyJaX TOMOJIOrOB OeH30jla Ha MpHUMepe TOlyola. XHUMUYECKHEe CBOMCTBa OEH30Ia.
Peakumu 3aMemieHuss ¢ ydacTMeM O€H307la: TaJIOTCHHPOBAHUE, HHUTPOBAHUE U
ankunupoBaHue. [IpumeHenue OeH30ma W e€ro roMosioroB. PajukanbHOe XJIOpHpOBaHHE
OeH30s1a. MexaHu3M U yCJIOBUS IIPOBEACHUS PEAKIMHU PaJUKaIbHOIO XJIOPUPOBaHUs OEH30I1a.
Karanutuueckoe ruapupoBanue OeH3ona. MexaHu3M  peakuui  3IeKTPO(PHUIBLHOTO
3aMEIEHUs: TaJIOTEHUPOBAHUS W HUTPOBaHHWS OeH30ila W ero roMoyioroB. CpaBHECHHE
PEaKMOHHON CIIOCOOHOCTH OEH30Ja U TOJyoja B peakuusx 3amerieHus. OpueHTHpyrouee
aeiicteue rpymnbl aroMoB CHg— B peakuusax 3aMeNIEHNs ¢ y4acTHEM Touyosa. OpUeHTaHThI

| u Il ponra B peakmusx 3aMemieHUs C ydacTHeM apeHoB. Peakumum OOKOBBIX Iierie
AIKMIIOEH30JI0B.

Pacyernble 3agauu. 1. HaxoxnaeHue MoJeKyaspHOH (opMyibl OpraHMYECcKOro
coeuHeHUs No Mmacce (00bemy) HpoAyKTOB cropaHus. 2. HaxoxaeHue MoJeKynspHOM
(dopMybl BellecTBa MO €ro OTHOCUTEIbHOM IUIOTHOCTH M MAacCOBOHM J10Ji€ 3JEMEHTOB B
coenuHeHusX. 3. KoMOuHupoBaHHbIE 3a1a4u.

Nemoncrpamuu. Komtekuus — «[IpupopHbie  MCTOYHHKH  YIJICBOJOPOIOBY.
CpaBHeHUE TTPOIIECCOB TOpeHHs He()TH U MPUPOAHOTO Ta3a. OOpazoBaHUe HEPTIHON IUICHKA
Ha TOBEPXHOCTH BOjbl. Karamutudeckuid KpekuHr mnapaduHa. PacTBopeHue mnapaduHa B
OeH3MHE W WcnapeHue pacTBoputens u3 cMmecH. [lnaBneHune mapaduHa U €ro OTHOUICHHE K
BOJIc (pacTBOpEHHE, CPaBHEHUE IUIOTHOCTEW, cMauuBaHue). PasnencHue cmecu OeH3WH —
BOJIa C TIOMOIIBIO JICIUTEIBHON BOPOHKH.

[Tonmyuenue MeTaHa W3 aleTara HaTPHs U TUAPOKCHAA HATpHsl. Moaean MOJIEKya alKaHOB —
HIapoCTepKHEBbIE U 00beMHbIe. [OpeHre MeraHa, MponaHoOyTaHOBOM cMecH, napaduHa B
YCIOBHAX M30BITKA M HEAOCTATKa KUCIOposa. B3pslB cMecu MeTaHa ¢ Bo3ayxoM. OTHOILIEHHE
MeTaHa, MpomnaHoOyTaHOBOW cMecH, OeH3WHa, mapaduHa K OpOMHOM BOJE W PacTBOPY
nepMaHraHara Kanus. B3pblB cMecu MeTaHa U XJIopa, MHUIIMHPYEMBbIH OCBEIIICHHEM.

Boccranosnenue oxcuna meau (1) mapadurom.

lapocrepkHeBble U OOBEMHBIE  MOJENH  MOJEKYI  CTPYKTYpHBIX H
IPOCTPAHCTBEHHBIX M30MEPOB ajkeHOB. OOBEMHBIE MOAEIN MOJIEKYN aikeHoB. [lomydenue
TeHa M3 dsTaHoina. OOeciBeuynBaHME 3T€HOM OpoMHON Boabl. OOeclBEUMBAHUE STEHOM
pacTBopa rnepmaHraHara kaius. [opeHue sTeHa.

[Tonyuenune amermwneHa w3  kapOunma  kampuusa. Dusznueckue  CBOWCTBA.
B3aumopneiictBue anerwieHa ¢ OpoMHO# Bomoil. B3zaumopeiicTBue areTusieHa ¢ pacTBOPOM
nepmaHranara kanus. [openne anerunena. B3aumonelcTBue aneruiaeHa ¢ pacTBOPOM COJIU
Menu Ui cepedpa.

Mogenu (mapocTep>KHEBble W OOBEMHBIE) MOJIEKY] aJKaJUEHOB C pa3IU4HbIM
B3aUMHBIM  paclojioXKeHWeM  m-cBsized.  Jlemonmumepuzamus — Kayuyyka.  Mojenu
(mapocrepkHEBble U O0bEMHBIE) MOJIEKY]I aJKaJMEHOB C pa3IUYHBIM B3aHUMHBIM
pacrionoxeHueM m-cBsized. Koarymanums MiIe4HOro coka KaydyyKOHOCOB — (MoJiodas,
OJTyBaHYMKOB WJIA (PUKyca).

[lapocTep:kHEBbIE MOAETH MOJEKYI IHMKJIOAJKAaHOB M alKeHOB. OTHOIIEHUE
LUKJIOTEKCaHa K pacTBOPY MepMaHraHara Kajaus 1 OpoMHOI Bojie.

[lapocTep:kHEeBblE W OObEMHBIE MOJEIM MOJEKYl OeH30ila M €ro TrOMOJIOIOB.
Paznenenve ¢ mMOMOIIBIO JEMUTEIBHOW BOPOHKH cMecH OeH301 — Boaa. PactBopenue B
OeH30JIe Pa3IUYHBIX OPraHUYECKUX M HEOPraHMYeCKUX (Hampumep, Cepbl) BEILIECTB.
DKCTparupoBaHUE KpacHTENIed U JPYruX BEIIECTB (HampuMmep, nojaa) OEH30JI0M M3 BOJTHBIX
pactBopoB. lopenue Oenzona. OTHomieHWe OeH307a K OpOMHON BOIE U PacTBOPY
nepManranara  kamus. Ilomyuenume — HuTpoOenzona.  OOecuBe4MBaHHME  TOJIYOJIOM
MOJKHUCIICHHOTO pacTBOpa MepMaHTaHaTa Kaius U OpOMHON BOIBI.



JlaboparopHble onbIThI. 1. [TocTpoenne Moneneil Mosekyn ankaHoB. 2. CpaBHEHUE
IJIOTHOCTH U CMENIMBAEMOCTH BOABI M ymieBomoponoB. 3. Iloctpoenne moaeneit MOJeKyl
ankeHoB. 4. OOHapyxXeHHe alnKeHOB B OeH3uue. 5. [loiaydeHune ameTuieHa u ero peakiuu ¢
OpOMHOI BOJJOW U pacTBOPOM II€pMaHraHara Kajus.

IIpakTnueckas padora Nel «KauecTBeHHBIH COCTaB yIJ1eBOOPOI0B).

IIpakTnyeckas padora Ne2. «YriieBoaopoabi».

Kontpoabhas padora Ne2 no teme «YriieBo1opoab».

Tema 4. Cnuptsl u penoani (14 u)

Cnupmui. CoctaB u kiaccudukanus cnuptoB. M3omepus cnuptoB (THOJ0KEHHE
TUAPOKCUIIBHBIX TPYIIN, MEXKKIACCOBAas, «YyIJIEPOJHOTO cKenera»). dusznueckue CBOMCTBA
CIOUPTOB, UX TMOJy4YeHHe. MeXMoNeKyasipHas BoxopoxHas cBsi3b. (OcoOeHHOCTH
ANIEKTPOHHOIO  CTPOEHUSI  MOJIEKYT  CHOUPTOB. XUMHYECKHE  CBOMCTBA  CIIMPTOB,
00yCJIOBIIEHHBIE HAIMYMEM B MOJIEKYJIaX THAPOKCHIIBHBIX TPYII: 00pa30BaHUE AJIKOTOJISTOB,
B3aMMOJICHCTBUE C TaJOT€HOBOJOPOAAMHU, MEKMOJIEKYISIpHAs UM BHYTPUMOJEKYISIpHAsS
neruaparanus, ITepuduKanus, OKUCICHHE U JerujpupoBaHHe cnupToB. OcOOEHHOCTH
CBOWMCTB MHOIOATOMHBIX COUPTOB. KadecTBeHHas peakuuss Ha MHOTOATOMHBIE CIUPTHI.
Baxueiimne npencraButenu cnuproB. Ou3nonornueckoe JEUCTBUE METaHOJa M ATaHOJIA.
Ankoronmsm, ero nocneactBus. [IpodrakTruka aakoronmsma.

@Denonwvt. enon, ero hu3MUecKre CBONCTBA U MONyueHUE. XUMUYECKHE CBOICTBA
¢deHona kak QyHKOHsS ero cTpoeHus. KuciorHele cBoiicTBa. B3anMHOe BIMsSHUE aTOMOB U
TPYII B MOJIEKY/IaX OPraHMYECKUX BellecTB Ha npumepe denona. [lomukonaeHcamnus gpenona
¢ ¢opmanpnerunom. KadecrBennas peakuus Ha (denon. [lpumenenue  ¢eHona.
Knaccudukanuss ¢enonoB. CpaBHEHHE KHUCIOTHBIX CBOMCTB BEHIECTB, COJAEPKAIIMX
TUIPOKCHIILHYIO TPYITITY: BOJBI, OTHO- ¥ MHOTOAQTOMHBIX CITUPTOB, eHOMa. DIeKTpoduibHoe
3amMenieHne B 0eH30JIbHOM KoJiblie. [I[pruMenenue npon3BoIHbIX (eHoma.

Pacuernbie3agauu. BerancieHus no TepMOXUMUYECKUM YPABHEHUSIM.

JemoncTpanun. Dusnuyeckue CBOWCTBa dTaHoNa, NpomaHoia-l1 u OyraHoma-1.
[lapocTepKHEBBIE MOJIENM MOJIEKYNl H30MEPOB C MOJEKYIspHbIMU (popmynamu C3HgO u

C4H100. KonnuecTBeHHOE BHITECHEHHE BOAOPO/A U3 ciMpTa HarpueM. CpaBHEHHE peaKkiui

TOPEHHUs] STHJIOBOIO W MPONMWIOBOro cnuptoB. CpaBHEHHE CKOPOCTEH B3aUMOAEHUCTBUS
HaTpHsI C 3TAHOJIOM, ITPOMAHOJIOM-2, TiuiiepuHoM. [Tomydenne npocroro a¢upa. [loxydenue
cioxkHoro 3¢upa. Ilomyuenue sTeHa u3 sTaHona. PacTBopumocTh ¢eHona B Bope NpHU
O0OBIYHOM ¥ TIOBBIIIIEHHOM Temmieparype. BeitecHenue peHomna u3 ¢peHomnsTa HaTpusi yroJbHON
kuciotoil. Peakius gpenona ¢ xnopuaom xenesa (111). Peakuus denona ¢ popmanbaeruiom.

Jlaboparopubie onbIThl. 6. [locTpoeHue Moneneil MoJIeKyn U30MEPHBIX CIHUPTOB.
7. PacTBOpUMOCTH CHHMPTOB C pAa3IMYHBIM YHCJIOM aTOMOB yrjiepoja B BoJe. 8.
PacTBoprMOCTh MHOTOAaTOMHBIX CIHUPTOB B Boje. 9. B3aumomelicTBHE MHOTOATOMHBIX
ciuproB ¢ ruapokcuaom meau (I1). 10. BzaumoneiictBue BomHOro pactBopa (heHona c
OpOMHOI BOJIOM.

IIpakTyeckas padora Ne3. «CnupThl 1 (PeHOJIBI».

Tema 5. Anbaeruapl. Ketonsi (8 u)
CrpoeHue MoJieKy/d albJeru0oB U KETOHOB, UX M30Mepus U HoMeHKarypa. OcoGeHHoCcTH
CTpOEHHUS KapOOHMIBbHOM rpynmbl. Pu3nveckue CBOMCTBA (opMasbAeruia U ero roMoJoroB.
OTtnenbHbIE MPEICTABUTENM aNbJETUIOB M KETOHOB. XHWMHUYECKHE CBOICTBA alberujoB,
0OyCIIOB/IEHHBIE HAJIWYMEM B MOJEKyle KapOOHMJIBHOH TIpyINIbl aToMOB (THIPHPOBAHUE,
OKHCJICHHEe aMMHA4YHbIMUA pacTBOpamMH oOKcupa cepebpa wu  ruapokcuma weau  (11)).
KauecTBeHHbIE peakIMM Ha aibJeruibl. Peakius MOJMKOHJEHCAMN (QopMabaeruia ¢
¢denonoM. OCOOEHHOCTH CTPOEHHMS U XMMHUYECKMX CBOWCTB KeTOHOB. HykneoduibHoe
NPUCOECIUHEHNE K KapOOHMJIBHBIM coenuHeHusM. llpucoenuHenne IMaHOBOAOpOAA H



ruapocynbdura Hatpus. B3aumMHOe BIMsSHHE aTOMOB B MoJeKydax. [amoreHupoBaHHE
aJIbJCTUIOB U KETOHOB IO MOHHOMY MEXaHH3MY Ha CBETY.
KavecTBeHHas peakiiysi Ha METUIKETOHBI.

Jemonctpauuu. [llapocrepkHEBbIE MOIETN MOJICKYIT aJIbJICTHIOB U U30MEPHBIX UM
keToHOB. Oxucnenne OeH3anmpAeTHAa HAa BO3Ayxe. Peakius «cepeOpsHOTo 3epKanay.
Oxkucnenue anbaeruaoB rugpokcugom meau (11).

JlaboparopubieonsiThl. 11. Iloctpoenne Mopnenelr  MOJEKYl  HM30MEPHBIX
aJbJCTUIIOB U KETOHOB. 12. Peakuus «cepeOpsiHoro 3epkanay». 13. OkucieHue anbAeryuioB
ruapokcusiom menu (I1). 14. Okucnenne OeH3anbaeruaa KUcaopoaoM Bo3ayxa.

IpakTnyeckasi padbora Ned. «Asibieru/ibl 1 KETOHbD).

KonTpoabnas pa6ora Ne3no teme «Cnuprhl. AJIbIernabl H KETOHbD).

Tema 6. KapooHOBbIe KHCIO0THI, CI0KHBIE 3PUPHI U KUPHI (264)

Kapoonogvie kucnomui. CTpoeHne MoJeKyll KapOOHOBBIX KHCIOT U KapOOKCHIIbHON
rpynnsl. Kiaccupukanus u HOMEHKIaTypa KapOOHOBBIX KuCIOT. Pdu3nueckue CBOICTBa
KapOOHOBBIX KHUCJIOT M UX 3aBUCUMOCTb OT CTPOEHHUs MoJieKyl. KapOoHOBBIE KHMCIOTHI B
npupoze. buonorndeckast posb KapOOHOBBIX KHCIOT. OOIIMe CBOWCTBA HEOPTaHUYECKUX H
OpPraHMYECKHUX KHUCIIOT (B3aMMOJEHCTBHE C METallaMH, OKCHJJAMHU METAJUIOB, OCHOBAHUSIMH,
cojsiMu). BiusiHue yrineBogopoJHOro pajaukaia Ha CuUily KapOOHOBOM KHCIOTHL. Peakuus
TepupUKalMM, YCIOBHS €€ TNpoBeJeHHMs. XHMUYECKHE CBOMCTBA HENpelesIbHbIX
KapOOHOBBIX ~ KHCIIOT, OOYCJIOBJICHHbIE HAJIWYHEM T-CBA3M B MoJjekyne. Peakuuun
MEKTPO(PUIBHOIO 3aMEIEeHUs ¢ yJyacTheM O€H30MHOM KHCIIOTHI.

Cnoxcnvte 3¢puper. Ctpoenue CIoxHBIX 3PUpoB. M30Mepus CIOXKHBIX S(PUPOB
(«yriepoaHoro ckeneTa» U MexkiaccoBas). HomeHknarypa cioxHbsIX 3¢pupoB. O6parumMocThb
peaxuu dTepuuKayy, THAPOIN3 CIOKHBIX 3GUpoB. PaBHOBecHe peakuuu dTepu(pHUKauu
— rupoau3a; GakTopbl, BIUSAIONIME HA Hero. PerieHue pacuyeTHBIX 3a7a4 Ha ONpe/eeHue
BbIXOJIa IPOAYKTA peakuuu (B %) OT TEOPETUUECKH BO3ZMOXKHOI'O, YCTAaHOBJIEHHE (POPMYIIBI U
CTPOEHHS BEIleCTBa 110 MPOAYKTaM €ro CropaHus (MM THIPOIN3a).

Kupwr. Kupbsl — cinoxHble 3QUpbl IULEpUHA U KapOoHOBBIX KuCIOT. CocTaB u
cTpoenue xupoB. HomeHnknarypa u kiaccudukanus >xupoB. Macna. XXupsl B mpupoze.
buonornueckue ¢pynkuuu xupoB. CoicTBa XKUpoB. OMbUIEHHE KUPOB, MOJYyUYEHUE MBbLIA.
OObsicHEHHEe MOIOIIMX CBOMCTB MbLIa. ['MipupoBaHue UAKUX KupoB. Maprapus. Ilonsrue
0o CMC. O0bsicHenne Morouux cBoiicTB Mbuta 1 CMC (B cpaBHEHHH).

JlemoHcTpanuu. 3HAKOMCTBO ¢ (PM3UYECKUMHU CBOMCTBAMH HEKOTOPBIX KapOOHOBBIX
KUCJIOT: MYPaBbHUHOM, YKCYCHOW, NPOMUOHOBOM, MACIISIHOM, IABEJEBOM, JIMMOHHOM,
OJIEMHOBOM, CTeapuHOBOW, OeH30iHON. Bosronka OeH30iiHON KucIOTh.. OTHOIICHHE
Pa3IUYHBIX KapOOHOBBIX KUCIIOT K Bojie. CpaBHEHUE KUCIOTHOCTH CPEAbl BOIHBIX PACTBOPOB
MYpPaBBUHOHN M YKCYCHOM KHMCJIOT OIMHAKOBOM MOJISIpHOCTHU. [losyuenue npuaTHO naxHyIero
cloxHoro s¢upa. OTHoueHWEe K OpOMHOW BOAE€ M pacTBOpPY I€pMaHraHara Kajus
IpeAeabHON U HempeneabHOM KapOOHOBBIX KuCHOT. LllapocTepkHEBblE MOAEIM MOJIEKYI
CIOXXHBIX A3(QUPOB M H30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHWE CIUBOYHOTO,
MOZICOJIHEYHOTO ¥ MAIIMHHOTO Macjia K BOJHBIM pacTBOpaM OpoMa M IepMaHraHara Kaus.

JlaGoparopusbie onbiThl. 15. ITlocTpoeHne Moaeneld MOJIEKYJT H30MEPHBIX
KapOOHOBBIX KUCIIOT U CIOXKHBIX 3¢upoB. 16. CpaBHEHUE CUIIBI YKCYCHON U COJISTHON KHCIOT
B peakuusix ¢ HMHKOM. 17. CpaBHEHHE pacTBOPUMOCTH B BOJAE KapOOHOBBIX KHCIOT U HMX
coieii. 18. BzaumopelicTBue KapOOHOBBIX KHCIOT ¢ OCHOBHBIMH OKCHJaMM, OCHOBAaHUSIMH,
aM(bOTEepHBIMU THAPOKCUIAMU U cosiAMU. 19. PacTBOpUMOCTH KMpOB B BOJI€ U OPraHUYECKUX
pacTBOPUTEISX.

IIpakTuyeckas padora NeS «KapOoHoBbIe KHCI0THD)

IIpakTuyeckas padora Ne6. Pacno3naBanue 00pa3umoB CJIMBOYHOIO Macja W
MaprapuHa.



Kontponbnas padora Nedno teme: «KapOoHoBblie kucjoTbl. CiokHbIe 3QUPHI.
Kupbp»

Tema 7. YrieBoawl (134)

MoHo-, nu- 1 nonucaxapusl. [IpencraBureny Kaxao0u IpyIsbl.

buonornueckas poib yrieBonoB. Mx 3HaueHue B ®U3HU YeI0BeKa U 00IIeCTBa.

Monocaxapuow. 1nroxo3a, ee ¢usnyeckue cBoiicTtBa. CTpOeHHE MOJEKYIIbI.
PaBHOBecusi B pacTBOpE IITIOKO3bI. 3aBUCUMOCTh XMMHUECKHUX CBOMCTB TNIIOKO3bI OT CTPOEHUS
Mosiekyibl. B3aumopeiictBue ¢ rugpoxcunaoM Meau (ll) mpu xomHatHOM Temmeparype u
HarpeBaHuM, STepudukanms, peakius «cepeOpsHOro 3epkaiiay, TuapupoBaHue. Peakuuu
Opo’keHUsl IIIOKO3bl: CIMPTOBOIO, MOJIOYHOKHCIIOro. [roko3a B mpupoxe. buonoruueckas
ponb TMIOKO3bI. [IpuMeHeHWe TOKO3bl Ha OCHOBE ee CcBOMCTB. DpyKTO3a Kak H30MEp
[1I0KO3bl. CpaBHEHHE CTPOCHHUS MOJIEKYI M XMMHYECKHX CBOMCTB IIIOKO3BI U (PPYKTO3BI.
®pyKTO3a B IPUPOJIE U €€ OUOJIOTHYECKas pOib.

Jucaxapuoo. Crpoenue JUCaxapuJIoB. BoccranasnuBaroiue u
HEeBOCCTaHaBiIuBaroIue aucaxapuisl. Caxaposa, JlakTo3a, MallbTo3a, HMX CTPOEHUE H
Ouonorudeckas poib. ['maponns aucaxapuioB. [IpoMbllIeHHOE MONTY4YEHHE Caxapo3bl U3
MPUPOTHOTO CHIPHS.

Honucaxapuowr. Kpaxman u 1eUroNo3a (CpaBHUTEIbHAS XapaKTEPHUCTHKA!
CTpOEHHUE, CBOKHCTBa, Ouomoruyeckas poisib). Dusnueckre CBONCTBA MMOIHCAXAPUOB.
XUMHYECKHE CBOMCTBA mojiicaxapuioB. ['uaponus nonucaxapuioB. KauecTBeHHass peakuus
Ha kpaxman. llommcaxapunel B mpupone, ux Ouonorumueckas poib. [Ipumenenue
nonucaxapuaoB. [loHATHe 00 MCKYCCTBEHHBIX BOJOKHaX. B3aumonelcTBue LEIUIIONO3bI C
HEOPraHMYECKUMHU U KapOOHOBBIMU KHUCIOTaMU — O0OPa30BaHUE CIOXKHBIX A(UPOB.

JemoncTpauuu. OOpa3ubl yIIEBOAOB M M3ACIMA W3 HUX. BiaumoneicTBue
caxapo3ssl ¢ ruapokcugoM menu (I1). Tlomydyenne caxapara Kaiblidsg U BBIIETICHHE CaXapO3bl
U3 pacTBOpa caxapara Kajblusa. Peakuusi «cepeOpstHOrO 3epkaja» Ui TITIOKO3BI.
B3anmoneiicTBue 1ioko3bl ¢ (PyKCHHCEPHUCTOH KUCI0TOW. OTHOIIEHUE pacTBOPOB Caxapo3bl
U MasbTO3bl (J1akTo3bl) K ruapokcuny Meau (ll) mpm nHarpeBanuu. O3HakoMJieHHE C
¢u3nueckuMu CBOMCTBAMM LIEJUTIONO3bI U Kpaxmasia. HaOyxaHue 1esTiono3sl U KpaxMania B
Bojie. [lonydyeHne HuTpara HeTI0I03bl.

Jla6oparopubie onbIThl. 20. O3HakoMIIeHUE C GPU3NYECKUMHU CBOMCTBAMHM TITFOKO3BI.
21. B3aumoneiicTBrue I0K03bl ¢ ruapokcunoM Mmeau (I1) mpu oOBIYHBIX YCIOBUSAX W IpH
HarpeBaHuu. 22. B3zauMoneicTBie INIOKO3bI M CaXxapo3bl C aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepebpa. 23. KucnorHbrii ruaponus caxaposbl. 24. KauecTBeHHas peakiusi Ha Kpaxmai. 25.
3HAKOMCTBO C KOJUIEKIIUEN BOJIOKOH.

IIpakTuyeckas padora Ne7 «Yriiesoanl» (PacnosHaBaHue pacTBOPOB INTIOKO3bI
U IJIMLEePUHA)

Tema 8. A3oTconep:kamue opraHuyeckue coexnHenusi (234)

Amunwr. CoctaB u ctpoenue aMuHoB. Kiaccudukanus, n3omepusi 1 HOMEHKIIATypa
aMHHOB. Anudarndyeckue aMuHbl. AHUIUH. [loyyeHre aMUHOB: aJKUJIMPOBAaHHE aMMHUaKa,
BOCCTAHOBJICHUE HUTpOCOeNUHEeHHH (peakius 3uHWHA). DU3NUEeCKHue CBOMCTBA aMUHOB.
XUMHUYECKHE CBOWCTBA aMHUHOB: B3aMMOJICVCTBHUE C BOJAOW M KHUCIOTaMH. [ OMOJIIOrMYECKUd
pPS apOMAaTHYECKUX aMUHOB. AJIKWIMPOBaHUE U allMJIMPOBaHUE aMUHOB. B3anMHoe BiMsiHIE
aTOMOB B MOJIEKY/laXx Ha NpUMepe aMMHUaka, anu(aTHuyeckux U apoOMaTHUYECKUX aMHHOB.
IIpuMeHeHne aMHHOB.

Amunokucnomor u oenku. CoctaB U CTPOEHHE MOJEKYI aMUHOKHCIOT. M30Mepus
aAMUHOKUCJIOT. [IBOMCTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCIIOT U €€ MPUYUHBI.
B3aumogeiictBe aMHMHOKHUCIOT C OCHOBaHUSAMHU. B3auMmonelicTBHE aMHUHOKHCIOT C
KHUCIIOTaMH, 00pa3oBaHUE CIOXKHBIX ApupoB. OOpa3oBaHHE BHYTPUMOJEKYISPHBIX COJIEH



(OumomnsipHOro MOHA). Peakiius MONMKOHIECHCAIIMN aMHUHOKHCIOT. CHHTETHYECKHE BOJIOKHA
(xarpoH, sHAHT U Ap.). buonoruyeckas poiab aMMHOKHUCIOT. [IpMeHeHne aMUHOKHCIIOT.

benku kak npupoxnnsie Ouomonmmepsl. [lenTuanas rpymmna atoMOB M HENTHIHAS
cBsi3b. llemtunel. benku. IlepBuunas, BTOpuUYHAs W TPETUYHAS CTPYKTYphl OEJIKOB.
XUMHUYECKHE CBOMCTBA OCJIKOB: TOpPEHHE, JeHATypalys, THAPOIN3, KaueCTBCHHbIE (IIBETHHIE)
peakuuu. buonormueckue QyHkuuu OenkoB. 3HaueHHe OenkoB. YeTBepTHUHAs CTPYKTypa
OeNKOB Kak arperarusi OCIKOBBIX U HEOCIKOBBIX MOJEKYI. [Jo0anpHast mpobieMa OeKoOBOTO
TOJIOJJaHUs U IIYTH €€ PELICHUSI.

Hykneunogvle kucnompr. OOmuUN IUIaH CTPOCHUS HYKIeoTUAOB. l[loHsATHe O
NUPUMHUIMHOBBIX W IIyPUHOBBIX OCHOBaHMAX. [lepBuuHas, BTOpUYHAs M TpPETUYHAs
ctpykrypbl Mousiekynbsl JIHK. buonormueckas pons JHK u PHK. I'ennasa wnxkenepus u
ouorexnonorus. TpancreHHsie (POPMbI )KUBOTHBIX U PACTEHUH.

Jemoncrpauuu. @usnyeckre CBOKWCTBA METWJIAMHHA. [OpeHuMe MeTWIaMHUHa.
BsaumopeiicTBue aHuIMHA U METUJIAMUHA C BOJOW M kucioramu. OTHouleHue OeH3ona U
aHWwIMHa K OpomHOM Bozme. OkpaliMBaHME TKaHEH aAHWIMHOBBIMU  KpPaCUTEISIMHU.
Obnapyxenue (GYHKIMOHANBHBIX TPYNN B MOJIEKyIaX aMHMHOKUCIOT. HelTpanuzanus
LICJIOYA  aMUHOKHCIOTOM. HeWTpanuzanmss KHCIOTBI aMHHOKHMCIOTOM. PacTtBopenue u
ocaxknenue OenkoB. Jlenarypamus OenkoB. KauecTBeHHble peakiiuu Ha Oenku. Mopaenu
monekynsl JIHK u pasnuunbix BumoB moinekyn PHK. OOpasubsl mpomykToB NUTaHHS W3
TpaHCTEeHHBIX (OPM PACTEHUN U KUBOTHBIX; JIEKAPCTB W IMPEMaparoB, M3TOTOBICHHBIX C
IIOMOIIIbIO TEHHOW MHKEHEPUH.

JladopartopHbie onbIThl. 26. [locTpoeHne mMoaeneil MONeKylnl U30MEPHBIX aMUHOB.
27. CMemuBaeMOCTh aHWIMHA ¢ BOoM. 28. OOpa3oBaHUEe COJICHi aMUHOB C KUCIOTamu. 29.
KauecTBeHHbIE peakiny Ha OEJIKU.

IIpakTuyeckas pa6ora Ne§. «KAMMHBI, AMMHOKH CJIOTHD)

IpakTnyeckasi padora Ne9. « beJjiku: cBOiicTBa U Ka4eCTBEHHbIE PeaKIIUN»

IIpakTuyeckas padora Nel0. «UnenTndukanusi OpraHu4ecKux coeinHeHuID

IIpakTyeckas padora Nell. leiictBue (pepMeHTOB HA pa3IN4YHbIC BelIeCTBA.

KonTpoabHasi paGora NeS no reme «A30Tcoaeprkaiime coeJUHEHUI.

Tema 9. Buosioruuecku akTuBHbIe BemecTna (84)

Bumamunwr. Ilousatue o BuramuHax. Mx knaccudukanus u obo3Hauenue. Hopmel
norpebiaeHusi BUTaMMHOB. BogopactBopumble (Ha mnpumepe ButamumHa C) u
KHUpOpacTBOprUMBbIe (Ha nmpumepe BUTaMUHOB A 1 D) Butamussl. [ToHsiTe 00 aBUTaMHHO3aX,
runep- U runoButamMMHosax. Ilpodunaktuka aBuTaMuHO30B. OTAEIbHBIE IPEICTABUTEIH
BoztopacTBopuMbIX BuTaMuHOB (C, PP, rpynmer B) u xupopactBopumbix ButamMuHOB (A,D,E).
Nx 6uonornyeckas poib.

®epmenmur. Ilonstre o pepMeHTax Kak 0 OMOJOIMUYECKUX KaTalln3aTopax OeIKOBOM
npupoabl. 3HaueHHWE B OMOJOTMHM M NpPHUMEHEHHE B MpoMbliieHHocTH. Kiaccudukanus
¢depmenToB. OCOOEHHOCTH CTPOEHUS U CBOMCTB  ()EpPMEHTOB: CEJIEKTUBHOCTH U
3¢ PeKTUBHOCTh. 3aBUCUMOCTh AaKTHUBHOCTH (epMeHTa OoT Temmneparypel U pH cpensl.
OCOOEHHOCTH CTPOCHHUS U CBOICTB B CPABHEHUH ¢ HEOPTaHMUYECKUMH KaTalu3aTopaMH.

TI'opmonwr. lloHaTne O TOpMOHAX KaK OWOJIOTMUECKH AaKTHUBHBIX BEIIECTBAX,
BBITIOJTHSAIOLINX SHJOKPUHHYIO PETyISALUI0 JKU3HEAESTEIbHOCTH OpPraHHU3MOB.
Knaccugukanuss ropMOHOB: CTEpOUAbI, MPOU3BOAHBIE AMUHOKHUCIOT, MOJHUIENTUIHbIE U
OenKoBble TOPMOHBI. OTJENbHBIE MNPEICTAaBUTENM TOPMOHOB: 3CTPaIUOi, TECTOCTEPOH,
WHCYIIMH, aJIpeHaJINH.

Jlekapcmea. IlonsTHE O JeKapcTBaX KaK XUMHOTEPANEBTUYECKUX IIperaparax.
['pynnbl nexkapcTB: cynbpamuabl (CTPENTOLM]), AHTUOMOTHKH (NEHUIWUINH), ACIUPHH.
bezonacHbie cnocoObl NpUMEHEHUs, JeKapcTBeHHble ¢Gopmbl. KpaTkue wucropuueckue
CBE/ICHHS O BO3HUKHOBEHHMM W PAa3BUTHUH XUMHUOTepanuu. MexaHu3M AeWCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX IIPENaparoB, CTPOEHUE MOJIEKYIN, MPOTHO3MPOBAHHUE CBOWCTB Ha OCHOBE



aHau3a XUMUYECKOTO CTPOCHHsI. AHTHOMOTHKY, UX KIacCU(UKAIMS 110 CTPOCHUIO, TUITY U
cnekTpy aerictBus. Jlucbakrepnos. HapkoTuku, HapkoMaHus U ee MpouiakTuKa.
Nemoncrpauuu.  OOpa3mpl  BUTAaMHHHBIX — mperaparoB.  [lonWBUTaMHHBIL.
Wnmoctpanun ¢ororpaduil KUBOTHBIX € pa3IMdHbIMU GopMamMH aBUTaMUHO30B. CpaBHEHUE
ckopoctu pasnoxkenus HpOo mox nedicteueM QepMenTa (Karanasbl) U HEOPraHMYECKHX

xaramu3aropo (KI,FeCl3,MnO»). Ilnakar nim konorpaMma ¢ M300paKEHUEM CTPYKTYPHBIX

dopmyn acTpaamona, TECTOCTEpOHa, aJpeHalnHa. BzauMonelcTBue ajpeHaInHa C
pactBopom FeClg. benkosas npuposa uHcynuHa (LBETHbIE peakiuu Ha 6enku). [lnakarel nim

KOZOTpaMMBbI C (opMyIaMHu aMuaa Cylb()haHUIOBONW KHUCIOTHI, TUTUAPOPOIHEBON M JTOKHOM
JUruApodoINeBoi KUCIOT, OEH3UINEHULWIIIIMHA, TETPALUKINHA, IIe()OTaKCUMa, aCIIUPUHA.

Jlaboparopubie onbIiThl. 30. OOHapy)XxeHHEe BUTaMUHA A B PacTUTEIBHOM Macile.
31. O6napyxenue ButamuHa C B s10;104HOM coke. 32. OOHapyxeHue BUTaMuHAD B kenTke
KypuHOro siia. 33. depMeHTaTUBHBIN TUIPOIM3 Kpaxmasa IMoj JEHCTBUEM aMuiasbl. 34.
Paznoxenue nepokcuaa BoJopoja noj JeiicrBueM karanasel. 35. [leificTBue neruaporeHasbl
Ha METWJIEHOBBIA cuHUM. 36. VcnblTaHue pacTBOPUMOCTH aJipe€HaJIMHA B BOJIE U COJISIHOM
kucinore. 37. OOHapyxeHUe aclupuHa B TOTOBOM JiekapcTBeHHOM (opme (peakuueit
TUAPOJIM3a WM [IBETHOM peakiuent ¢ cyabdarom Oepuiuins).

COJAEPKAHUE KYPCA OBIIIAA XUMMS. 11 kaacc

Ctpoenne atoma

AToM — crnoxHas dYactuma. JlokazaTenbcTBa CIIOKHOCTH CTPOCHHUS aToMa: KaTOAHBIC H
peHTreHOBCKUE Jyud, (OTOAP(EKT, pamuoakTHBHOCTh. OTKpPBITHE JJIEKTPOHA, IMPOTOHA W HEHTPOHA.
Mogenmu ctpoenust aroma (Tomcona, Pesepdopma, bopa). Makpomup u wmukpomup. KBaHTOBO-
MEXaHU9IECKHE TIPEICTABICHIS O CTPOCHUH aTOMa.

Hykionsr: npotonsl U HeWTponbl. Hykmumel. M306apel u u3otonbl. KBaHTOBO-MEXaHHUYECKIE
MPEJCTaBICHNsI O MpHUpoAe AIeKTpoHa. [ToHATHE 00 MEKTPOHHOW OpPOMTAIM W 3JICKTPOHHOM oOOJIaKe.
Keanmoevie uucna: enasmoe, opoumanvhoe (nobounoe), macnumuoe u cnurogoe. IlpaBuna 3amogHEHHS
SHEPreTUYECKUX YPOBHEH M opOuTasiel snekTpoHamu. lIpuHIMI MUHMMYyMa SHEpruu, 3anpem Illaynu,
npasuno Xynoa, npasuno Kieuxkoeckoeo. DNeKTPOHHbIE KOHQHUTYpamuu aTOMOB M MOHOB. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOSHHS aTOMOB XpOMa, MEIH, cepedpa u Jp.

Basenrtasie 31€KTPOHBI. BaJIEeHTHBIE BO3MOKHOCTH aTOMOB XMMHWYECKUX DJIEMEHTOB,
00ycCIIOBIEHHBIE pa3MuuHbIMU (hakTopamu. CpaBHEHHE MOHATUN «BAJCHTHOCTH» U «CTENEHBb
OKHUCJICHUS.

[Ipeanoceiiku otkpeiTus Ilepuomuueckoro 3akona. OTkpeiTHE 3akoHa. [lepmas
dbopmymnupoka [lepuoanueckoro 3akona. Ctpykrypa Ilepuonnyeckoit cuCTEMBI IEMEHTOB.
CoBpeMeHHbIE TPEJCTABICHUS O XWMHUYECKOM JyeMeHTe. Btopas dopmynupoBka
Ilepnognueckoro 3akoHa. Ilepuognyeckas cucremMa u crpoeHue aroma. OU3NUECKUN CMBICHT
MOPSAKOBOTO HO MEpa 3JIEMEHTA, HOMEPOB Ipyniibl U nepuoaa. [lepruoguueckoe n3MeHeHNE
CBOWCTB DJIEMEHTOB: paJhyca aroMa, JJIEKTPOOTPULATENBHOCTU. [IpuymHBI H3MEHEHUs
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B TpylNIlax M NEPUOIAX, B TOM
qucie U B OONbIINX U ceepxbonvuiux. OcobenHocmu Cmpoenus amomos aKmuHouoos u
nanmanoudos. Tpetbst popmynuposka [lepuonnueckoro 3akoHa. 3HadeHue [lepuoamaeckoro
3akoHa U [leproguyeckor CUCTEMBI U1l Pa3BUTUS HAYKU U TIOHUMAaHUS XUMAYECKOW KapTHUHBI
Mupa.

Jemoncrpanun. dorordpdext. Karomneie nyun (91€KTPOHHO-Ty4YEBBIE TPYOKH),
MOJIENIM DJEKTPOHHBIX 00NaKkoB (opOuTaneif) pasmuuHoil Qopmbl. PaznuuHble BapUaHTHI
tabmui [lepuonnueckoit cuctembl xumudeckux anmeMeHToB JI. M. MenneneeBa. OOpa3iisl
MPOCTHIX BEIIECTB, OKCUAOB M THIPOKCHUIOB AIIEMEHTOB 3-TO MEpHoAa U JEMOHCTpAIHs UX
CBOMCTB.

Crpoenue BemecTBa. /{ucnepcHbie cucTeMbl

[TonsaTHe O XWUMHUYECKOM CBA3M KaK TIPOIIECCE B3aUMOJEHCTBHS aTOMOB C
o0pa3oBaHWEM MOJIEKYJ, MOHOB W PaJUKaioB. Buabl XuMHYecKoil cBs3u. AMOpQHBIC H



KpHUCTaJUIMYECKUE BellecTBa. MoHHasg xumuyeckas CBs3b. JIUIONBHBIA MOMEHT CBS3H.
CBolicTBa BEIIECTB C MOHHOW KpHUCTAUIMYECKOM pemreTkord. KoBanmeHTHas cBsizb. Mertop
BAJICHTHBIX CBsI3¢ B O0Opa30BaHWM KOBAJICHTHOH CBSI3U. DIEKTPOOTPUIIATEIIEHOCTh H
Pa3HOBUAHOCTU KOBAJIEHTHOW CBA3M MO ATOMY IMPHU3HAKY: MOJspHas U HenoisipHas. Crnocod
MEPEKPBIBAaHUS AIEKTPOHHBIX OpOuTanei M Kiaccu(uKaiys KOBAJICHTHBIX CBSI3CH IO ATOMY
MpU3HAKY: S- U P-CBs3U. KpaTHOCTh KOBaJEHTHBIX CBA3CH M uX KiacCU(UKALUi MO ITOMY
NpU3HAKY: OIWHApHAsA, NBOWHAs M T. A. MexaHU3Mbl 00pa30BaHUS KOBAJCHTHOW CBS3M:
OOMEHHBI ¥  JIOHOPHO-aKLUENTOpPHBIH. (OcHOBHble CBOUCMBA  KOBANEHMHOU  CEA3U:
HacCvLlWaemMocmny, HanpaeieHHOCMb, OUNOIbHLIUL MoMeHm. Tlonsipnocms céa3u U NONAPHOCHD
monexynel. Kpucramiuueckoe CTpOEHHE BEIIECTB C 3TUM THUIIOM CBSI3U, UX (U3NYECKUE
CBOMCTBA.

Mertannuueckas CBA3b U ee 0cOOeHHOCTH. Duznyueckue CBOWCTBA METAIOB Kak
(GYHKIIUS METaNTMYECKOM CBSA3M M METAILUTMYECKONW KPUCTAJUIMYECKOH PEIIETKH.

BomoponHas cBf3b u  MexaHuU3M ee oOpa3zoBaHHMS. MeXMONeKylsIpHas U
BHYTPUMOJIEKYJIIpHAsE BOIOPOAHBIE CBsi3M. DU3MUECKUE CBOMCTBA BEIIECTB C BOJOPOIHOMN
CBs3bI0. buonoruueckast posib BOJOPOIHOM CBA3H B OpraHU3allUU CTPYKTYP OMOMOIMMEPOB.

Ban-0ep-saanvcoso  e3aumooeiicmsue. OpueHmayuornoe, UHOYKYUOHHOE U OUCHEPCUOHHOE
g3aumooelicmeue MeDfC()y MONEKYNAMU. Yenosnocmo pa3aeﬂeHuﬂ eewecme no munam Cessu, eounas
npupooa XumMu4eckou ces3u.

Teopus ruOpuUAM3AIMHN U OMMAIKUBAHUSA BALeHMHbIX nap. Tunbl TUOPUAM3ZAINH
AJIEKTPOHHBIX OPOUTANICH U TEOMETPHUSI OPTaHUYECKUX U HEOPTaHUYECKUX MOJICKYII.

[Ipennoceliku co3AaHUS TEOPUM CTPOCHHSI XUMUYECKUX COEIUHEHUU: pabomul
npedutecmeennuxos A. M. Bymneposa (VK. b. [lioma, @. Benep, I1I. @. JKepap, @. A. Kekyne),
cbe3]l ectecTBoucnbiTarenei B . lInelepe. JInunocTHBIE KauecTBa

A. M. bytnepoBa. OCHOBHbBIE IIOJIOKEHUS TEOPUH XUMHUYECKOIO CTPOCHUS
OpPraHUYECKUX COECIMHEHUN U COBPEMEHHOM T€OpHUH CTpoeHus. M3oMepusi B OpraHuyecKkon u
HeopeaHuyeckol XWMHHM. B3auMHOe BIUSHHE aTOMOB B MOJIEKYIaX OpPraHUYeCKUX U
HEOPTraHWYECKUX BEIIECTB.

OCHOBHBIE HANpaBlIE€HUS Pa3BUTHS TEOPUU CTPOEHUS OPraHUYECKUX COEAMHEHUH
(3aBUCHMOCTh CBOWMCTB BEIIECTB HE TOJIBKO OT XMMHUYECKOTO, HO U OT UX 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO  CTPOCHU). WHAYKIUOHHBIE ¥ Me30MepHBIM  3(dexTsl.
CrepeoperyasipHOCTb.

Jlnanexktuueckue ocHOBBI oOmniHocTu [lepuomuueckoro 3akona [I. M. MenneneeBa u
teopun cTtpoeHus A. M. bByrinepoBa B craHoBiIeHUH (paOOTHl MPENINIECTBEHHHUKOB,
HakorjieHne (HaKkToB, ydacTHE B Che3laX, PYCCKUM MEHTAIUTET), MpeIcKa3aHuu (HOBBIC
anemMeHTsl — Ga, Se, Ge 1 HOBBIE BemecTBa — U30MEPHI) U pa3BUTUH (TpH (HYOPMYITUPOBKH).

[Tonumepsl. OCHOBHBIE TOHATHS XHMHH BBICOKOMOJIEKYISIDHBIX — COEAMHEHUM:
«MOHOMEDP»,  «IIOJIUMEP»,  «MAKPOMOJIEKYJa»,  «CTPYKTYPHOE  3BEHO»,  «CTENECHb
MONUMEPU3AIINHNY, «MOJEKYyIsIpHas Macca». CrmocoObl MONy4eHUs] TOTUMEPOB: pPEeaKIUU
MOJIMMEpU3AIl U ToJduKoHAeHcanuu. CTpoeHue TMOJIMMEPOB: TeoMeTpudeckas Gopma
MaKpOMOJIEKYJ, KPHUCTAIUIMYHOCTh U aMOpP(HOCTh, CTepeoperyinsapHocTh. [lomumepsr
oprannyeckne u Heopranwdeckue. Kayuayku. [1nactmaccel. Bonmokna. buomonumepst: 6enku
U HYKJIEMHOBBIE KUCIOThl. Heoprannueckue moaumepbl aTOMHOTO CTPOECHUS (AJJIOTPOIHBIE
Monu(UKalUKA  yIIIepoaa, KPUCTAUIMUECKUN KPEMHUN, CeJIeH MW TeJIyp IEMOYEYHOTO
CTPOEHUS, TUOKCU KPEMHHUS U JIp.) U MOJIEKYJISIPHOTO CTPOCHHMS (cepa MaacThuueckas u ap.).

HucnepcHbie cucteMbl. YncTeie BemecTBa U cMecH. Kiaccudukanus XUMHUYECKUX
BelecTB 1o yucrtore. CocraB cMecei.

PactBopel. PactBopumocts BemiectB. Kiaccudukaius pacTBOpoB B 3aBUCUMOCTH OT
COCTOSIHUSI PACTBOPEHHOTO BemiecTBa (MOJEKY/ISpPHBIE, MOJICKYISPHO-UOHHbBIE, HWOHHBIE).
Turbl pacTBOPOB MO COJIEPAKAHUIO PACTBOPEHHOIO BeliecTBa. KoHIleHTpalus pacTBOPOB.

[TonstTne «aucrepcHast cucreMay. Kiaccupukanus TUCHEPCHBIX CHUCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSIHHSI JAWCIEPCHOHHON Cpenbl M IUCIEepCHOM ¢asbl, a
Takke 1O pasMmepy uyacTuil. [pyOonucrepcHbIE CHCTEMBI: 53MYILCHU U CYCIICH3UH.



Tonkooucnepcuvie Koanouonvie cucmemvl: 30au u eeau. Ipgexm Tunoana. Koazynayus 6
KOMIOUOHbIX pacmeopax. Cunepesuc 6 2eisix.

Pacuernsble 3agaun. Pacuersl mo xumudeckum Qopmynam. Pacuersi, cBsizaHHBIE C
MNOHATUSIMH «MaccoBasi JOJs» U «oObeMHas J0Js» KOMIIOHEHTOB cMecu. Brrumcienue
MOJIIPHOM KOHILICHTPALIMKA PACTBOPOB.

demoncTpanuu. Mojenu KpUCTAUIMYECKUX PEIIETOK BEIIECTB C Pa3JIMYHBIM THIIOM
cBA3ed. Monenu MOJIEKYNI pPa3iaM4HOM TreoMeTpuu. Moaenu KpUCTaUIMYECKUX PEeLIeTOK
anmaza u rpadputa. Mogenu MONEKYl H30MEpPOB CTPYKTYpPHOM U MPOCTPaHCTBEHHOM
nuzoMepuu. Mozenu KpuCTaJUIMYEeCKUX PEIIETOK MEeTaioB. Mojeny U3 BO3AYLIHBIX I1apOB,
OTpakarolllie MPOCTPAHCTBEHHOE pacnoiiokeHue SP3-, Sp2-, SP-ruOpuIHbIX opOuTaseil B
MoJIEKyJlaX OpPraHMYeCKUX U HEOPraHM4eCKUX BellecTB. KoJuleKius MiacTMacc U BOJIOKOH.
OO0pa3upl HEOPraHUYECKUX MOJIUMEPOB: CEphl MIAaCTHUUYECKOM, Gocdopa KpacHOro, KBapia u
np. Mogenu monekyn OenkoB u JIHK. OOpa3ipl pa3inuuHbIX CHUCTEM C KUAKOH CpEIou.
Koarymsmust. Cunepesuc. Dddext Tungans.

JlaboparopHble ONbITHI. 3HAKOMCTBO C KOJUIEKIMSMHU IHILIEBbIX, MEIULIUHCKUX U
OuosornyecKkux resnei u 3oseit. [lonyuenne KomutonIHOro pacteopa xiaopuaa sxenesa (11).

XHMHYeCKHEe peaKIuu

Krnaccudukanus XUMUYECKUX peakluuid B OpraHUYeCKONM U HEOPraHWYeCKOW XHUMUHU.
[TonsiTe 0 XMMHMYECKOW peakluu, OTIMYUE €€ OT SAEpHOM peakuuu. Pacwennenue sdep,
mepmosiOepHbIll CUHme3, 0epHblll 0OMeH. AJITOTPOIHBIE M TOJUMOpPQHBIC MpPEBpaICHUS
BEILIECTB.

Knaccudukanus peakuuii B HEOpPraHMYECKOHM XHMHUHU 10 YHCIY UM COCTaBy
pearupymoIrx BelecTs (pa3ioKeHus, COEIUHEHMS, 3aMEILEHUs, OOMEHa).

Knaccudukanus XMMUYECKHX peakluid B OPraHMYECKOW XUMHUU (IPUCOEIUHEHUS,
3aMelleHus], OTIIEIIICHUS, N30MEPU3ALINHN).

Knaccudukanus peakiuit mo TtemnoBomy 3¢ddexty, mo ¢(aszoBomy cocraBy, M0
ydacTuio Karanuzaropa. OOparumble U HEOOpAaTUMBbIE peakUuu. Tunvl peazenmos u nousmue
0 Mexanuzmax xumudeckux peakyutl (LOHHOM U C80000HOPAOUKATILHOM).

OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEaKUUU M peakluu, HAylue 0e3 HU3MEHEHHs
CTEIIEHEW  OKUCIIEHHMsS  DJIEMEHTOB.  MEXMONIEKYIsIpHbIE M BHYTPHUMOJIEKYISIPHBIE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKIMU. Peakiuu IucnponopluuoHUpoBaHus. MeToibl
COCTaBJICHUSI OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA: METOJI 3JIEKTPOHHOTO OanaHca U
Memoo nonypeakyuil.

OCHOBHBIE MOHATUS XUMUUYECKOW TepMOAUHAMUKU. [lepBoe Hayaio TepMOAMHAMUKH.
TermnoBoit 2P heKkT XUMUIECKOM peaKInu.

3akoH I'ecca u cneactBus u3 Hero. Teruora (3HTaNbIMs) 0Opa30BaHUs BEIIECTBA.
TepMOXHMHYECKUE PACYETHI.

ITonarue suTponuu. Bropoe Havano tepmonuHamuku. CBoOomHast sHeprust [mboca.
PacueTbl caMonpon3BOIBLHOTO MPOTEKAHUS XUMUYECKON PEAKIIIH.

Cxopoctp xmMuueckux peakuuid. Ilpengmer xummueckoil kuHeTuku. IlonsaTue
CKOpPOCTH XMUMHUecKoi peakiuu. KuHeTnueckoe ypaBHEHUE peakIMM U KOHCTaHTa CKOPOCTH
XUMHUYECKON peakuuu. PakTopshl, BIUSIOMINAE HA CKOPOCTh XMMHUYECKOW peakuuu (IIpupona
pearvpyromux BeIIeCTB, KOHIIEHTpAIUs, TeMIIepaTypa, MOBEPXHOCTb CONPHUKOCHOBEHHS
BEILIECTB).

[lonssTne o karammsaropax M Karaju3e. [OMOT€HHBI M T€TEPOTEHHBIM KaTaJus.
®epMmeHThl. PepmenmamusHvlil kKamanus u e2o mexanusm. IIpomomopwul. Kamanumuyeckue
2061. Uneubumopwl. Mexanuzm oeticmsausi Kamaiuzamopos.

OOparuMOCTh XMMHMYECKHX peakiuil. Xumuueckoe paBHoBecue. OOpaTuMble
XUMHYECKHE peakluy, n3MeHeHue sHepruu [mb6bca B obparnmom mporecce. XUMHUECKOE
paBHOBECHE U €r0 IMHAMHUYeCKUH xapakrep. KoHcTanTa xumuueckoro pasHoBecus. [IpuHiun
Jle Hlarenbe. CmenieHne XMMUYECKOTO PAaBHOBECHS.

DNEKTPONUTHYECKAS JUCCOLIAALIS. OEKTPOJIUTEI " HEIEKTPOJIUTBHI.



ONEKTPONUTHYECKAs AMCCOLMAINSA, MEXaHU3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMU
BuJamMu cBs3U. CuiibHbIE U cradble AMeKTponuThl. CTeneHb TUCCOLMAlUU U €€ 3aBUCUMOCTD
OT pa3nu4YHbIX GakTopoB. KoHcTaHTa AriccOnMaIiig.

[IpousBenenue pactBopuMocty. NoHHOE IPOU3BEACHUE BOJBI.

ITonstue pH. BonopoaHslii moka3areis.

I'unponus. T'maponu3 kak oOMeHHBIH mporiecc. OOparuMblii W HEOOpaTUMBIN
TUAPOIU3 OpPraHUYeCKMX M HEOPraHM4YeCcKuxX BemecTB. Iumaponus conei. [wuaposns
OpraHMYECKHX COEIMHEHUI Kak XMMHUYeckas ocHOoBa obOMeHa BemiecTB. ['maponusz ATO kak
OCHOBA DJHEPreTUYECKOr0 OOMEHa B IKHMBBIX OpraHM3Max. [UApOIM3 OpPraHUYEeCKHUX
COCIMHCHUH B MPOMBIIUICHHOCTH (OMBIJICHUE KUPOB, MOJYYCHUE THAPOIM3HOTO CITUPTA H T.
n.). YcwieHue W TOJaBICHHE OOpaTUMOro THUAPONIW3a. 3HAYCHHE TUAPONIU3a B
MPOMBILIUIEHHOCTH U B OBITY.

Pacyernble 3agaum. PacyeTsl MO TEPMOXMMHYECKUM YypaBHEHUSIM. Bpruncienue
TEIUIOBOTO 3P eKTa peakuu Mo TerIoTe 00pa3oBaHUs pearupyoIuX BEHIECTB U IPOIYKTOB
peakuu. Onpenenenue pH pacTBopa 3amaHHON MOJIIpHOM KOHIIEHTparuu. Pacder cpemgneit
CKOPOCTM pEaklMu MO0 KOHUEHTpauusM pearupyrolux BeulecTB. BpluuciaeHnus c¢
UCIIOJIb30BAaHUEM  IOHSTHUS ~ «TE€MIEpaTypHbIH  KOI()(PUIHMEHT CKOPOCTH  peakLum».
HaxoxneHne KOHCTaHThl pPABHOBECHUS pPEAKLUMM I10 PAaBHOBECHBIM KOHLIEHTPALUSIM U
OIpezieNIEHUE UCXOIHBIX KOHLIEHTPALUii BELIECTB.

JeMoHcTpanuu. AJIOTPOIIHBIE IpeBpaIieHus cepsl U ¢pocdopa. Peakuuu, uayme ¢
oOpa3oBaHMeM ra3a, ocajaka WiIu BoAbl. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLHMHU B
HEOPraHMYECKOM XUMHH (B3aUMOJACHCTBHE IMHKA C PacTBOPAMHU COJSHOM KHCIOTHI H
cynbdara meau (I1)). OxkucauTeIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B OPTaHUYECKON XUMUU
(okHcneHHE anplerujga B KapOOHOBYIO KHUCIOTY — pEakKlMs «CepeOpsHOrO 3epKaiay HIu
peakius ¢ ruapokcuioM meau (l1), okucnenue s3raHona Ha MEIHOM Kartanuzarope). M3ydenne
3aBUCUMOCTH CKOPOCTH XHMMHUYECKOM pPEaKkUUH OT KOHILIEHTPALMHM BEIIECTB, TEMIIEPaTypbl
(B3aumopeiicTBue  TUOCyidb(daTra HaTpUs C  CEPHOM  KUCIOTOH), TOBEPXHOCTH
COIPUKOCHOBEHUSI BEIIECTB (B3aUMOACHUCTBUE COISIHOM KUCIOTHI C TPaHyJaMH U MOPOIIKaMHU
AMIOMUHUS WIM IMHKA). [IpoBeneHue KaTalUTHUYECKUX peaklUuid paszjokKEeHHs] NepoKcuia
BOJIOPOJIa, TOPEHUs caxapa, B3aMMOAECUCTBHS MOoAa U almoMuHMsL. Koppo3us xkene3a B BOIHOU
cpene ¢ yporponuHoM U 0e3 Hero. HaOmronmeHue cMmereHuss XMMHUYECKOTO PaBHOBECHS B
CUCTEME:

FeCI3 + 3KSCN «[][1— Fe(SCN)3 + 3KCI.

CpaBHEHHE DIIEKTPONIPOBOAHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMEIIEHUE PABHOBECHS
JUCCOLMAIMU c1a0bIX KHUCIOT. VIHIAMKAaTOphl M M3MEHEHHE MX OKPAacKM B Pa3HbIX Cpeiax.
HoHHBIE peakliiu 1 YCIOBHS UX MpOTeKaHus. [ uaponu3 kapOoHaTOB, Cylnb(aToB U CUIMKATOB
HIEJIOYHBIX METaJuIoB, HUTpara cBuHUa (ll) nnm umunka, xmopuaa aMMoHus. CEpHOKUCIBIN U
(epMeHTaTUBHBIN TUAPOIN3 YIIIEBOIOB.

JlaboparopHble omnbIThbl. Pa3ioxkeHue mnepokcuia BOAOPOJA C MOMOIIBIO OKCHJIA
menu (I1) m xaranassl. 3HakomcTBO ¢ Koyutekuueil CMC, conepxamux 3H3UMBI. Peakuuu,
uaymue ¢ odpazoBaHMEM OCaJKa, ra3a WM BONBI Ui OPraHUYECKUX W HEOPraHWYeCKUX
ANIEKTPOJIUTOB. PaznuuHble ciydan rujaponusa coseid. MccinenoBaHue cpenbl pacTBOPOB €
MTOMOIIBI0 HHAUKATOPHOU Oymarw.

IIpakTnyeckas pa6ora Ne 1. CKOpoCTh XMMHMYECKMX peakIMi. XHMHUYECKOE
paBHOBECHE.

IIpakTnyeckas paGora Ne 2. PemieHne SKCIEpUMEHTAJbHBIX 33Jad 10 TEME
«maponusy.

BemecrBa 1 X cBOHCTBA

Knaccudukanus HeopraHMdeckux BeLIECTB. BemiecTBa MpoCTble U CIOXKHBIE.
bnaroponnbie raszpl. CpaBHUTENbHAs XapaKTEPUCTHKA IPOCTHIX BEIIECTB: METAUIOB H
HEMETAJIJIOB, OTHOCUTEIBHOCTh ATOW Kiaccudukanuu. CrloXHbIE BellecTBa: OWHApHBIE
COeMHEHUs (OKCHbI, TaJlOTeHUIbl, CYAbGHUABI U T. A.), THAPOKCUAbI, conu. IlonsTue o



KOMIIJIEKCHOM CO€IMHEHUU. OCHOBBI KOOPAMHALMOHHOW TEOPUU CTPOECHMSI KOMIUIEKCHBIX
COEMHEHMI A. Bepnepa. JloHopHO-aKk1enTOpHOE B3aUMOJICHCTBUE
KOMILIEKCooOpa3oBateneil u auranioB. KoopAMHAIIMOHHOE YUCIIO KOMILIEKCOOOpa3oBaTels.
BHyTpeHnHsas u BHemHss cdepa KOMIUIEKCOB. Jluccouuanus KOMIUIEKCHBIX COEIMHEHUH.
[TpyMeHEeHNEe KOMIUIEKCHBIX COEIMHEHUI B XMMHUYECKOM aHAJIN3€ U B IPOMBIIUIEHHOCTH, UX
pOJIb B IPUPOJE.

Knaccudukamus opranmdeckux BemiecTB. Kiaccuduxanus opraHMYeCKHUX BEILIECTB
[0 CTPOCHUIO YIJIEPOAHOW Ienu (AUMKIMYECKHe M LUKIMYECKHe, HACHIIICHHbIE W
HEHACBILICHHbIE, KAPOOLIMKINYECKHUE U TETEPOLMKINYECKUE, apOMAaTUUECKHUE YITIEBOAOPOADI).
VYrneBomoponbl  (aJKaHbl, AJKEHbI, AJKWHBI, [MKJIOAJKaHbI, aJKaJHCHbI, AapeHbI,
raJIOr€HONPOU3BO/IHbIE  yIIIEBOJOPOJOB). DyHKIMOHANbHBIE TIpynnbl (TMAPOKCUIIbHAS,
KapOOHWUIIbHAS, KApOOKCUIIbHAS, HUTPOTPYIINA, aMUHOTPYIINA) U KJIacCU(pUKAIUS BEIIECTB IO
3TOMY MpHU3HAKY. | eTepoQyHKIIMOHAIbHBIE COSAMHEHUS. [ eTepOLUKINYECKUEe COSAUHEHHUSL.

Mertamibl. Ilonoxenue meramioB B Ilepuoamyeckoit cucreme [[. M. Menneneena.
OcobeHHOCTH CTpOeHUs aroMoB W KpuctayuioB. [lomumopdusm. OOmme Quzmueckue
CBOICTBA METAJIJIOB. deppoMarHeTHKH, rapaMarHeTUKU u JMaMarHeTUKH.
DNEKTPOXUMUYECKUN ps HanpsHkeHUH MeTaiuioB. CTaHIapTHBIM BOAOPOAHBINA AJIEKTPOJ.
CrangapTHbele BIEKTpoAHbIe ToTeHIManbl. OOIMe XUMHUYECKHE CBOWCTBA METAJIOB:
B3alMOJIEHCTBHUE C HEMETAJUIaMHU, BOJIOM, OMHAPHBIMU COEIUHEHUSIMH, KUCIOTAMH, COJISIMHU.
B3auMoznelicTBie HEKOTOPBIX METAIJIOB C PacCTBOpaMH Iiesioueid. B3anmoaeiicTBrue akTUBHBIX
METAJJIOB C OPraHMYEeCKUMH COeAMHEHUAMU. OCOOEHHOCTH PeaKI1il METauIOB C a30THOM U
KOHIIEHTPUPOBAHHON CEPHOU KUCIOTOM.

Koppo3uss meramios. Ilonstue koppo3un. XuMHYECKass M JIIEKTPOXHUMHYECKas
KOPPO3HsSI U CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3HUHU.

OO6mme crocoObl monmydeHus MetauioB. Meramibl B nipupone. OCHOBHBIE CIIOCOOBI
MONy4YeHUs METAIOB (MUPOMETAJUIyprsi, TUIPOMETAILIYPIUs, HIEKTPOMETAJUIyprHs).
ONEeKTPONIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Ipolecc. DJIEKTPOJIU3 PACIIaBOB
ANIEKTPOJIUTOB. DJEKTPOIM3 PACTBOPOB NIEKTPOJIUTOB C MHEPTHBIMH UM aKTUBHBIMH
anekTpofamu. Mcronb3oBaHHWE ANIEKTPOIM3a B MPOMBIIUIEHHOCTH. [ anbBaHHYECKHE
aneMeHThl. lIponeccel Ha 52I€KTpoAax B TaJbBaHUYECKOM DJJIEMEHTE. AKKYMYISTOD.
TonnuBHBIE 3II€MEHTHI.

Metannel maBHBIX moArpymm. [llemounsie Merannbl, oOmIas XapakTepUCTHKA Ha
ocHoBe monioxkeHusi B [lepuognueckor cucreme snementoB JI. . MenneneeBa u cTpoeHus
aroMoB. Ilomydenue, ¢usnyeckue U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE IEIOYHBIX
METAJUIOB M WX COeNMHEHWH. bepuimii, Maruuii, menoqyHo3eMeIbHbIE METaJUIbl, UX 00IIas
XapaKkTepUCTHKa Ha OCHOBe mosokeHuss B Ilepmogmueckont cucreme snementos /[[. .
MenpeneeBa U cTpoeHusi aromoB. [lomydyenue, ¢uznueckue U XUMHUYECKUE CBOMCTBA,
IIPUMEHEHUE IIEIOYHO3EMENBHBIX METAJIOB M HX COCIUWHEHUH. AJIOMHHHH, CTPOCHHE
aroma, (pU3MYECKHE U XMMHUYECKHE CBOMCTBA, MOJyY€HNE U IPUMEHEHUE.

Mertasibl OOOYHBIX MOATPYMI. XapaKTEepUCTUKA METAJUIOB MOOOUHBIX MOArPYII IO
ux nonoxeHuto B Ilepuogumueckoii cucteme sneMentoB . M. MenaeneeBa u CTpOECHUIO
aroMoB. Menb: (Qu3MuecKue U XUMHUYECKHE CBOICTBA, IONy4YeHHE M IpPUMEHEHHE.
Baxwnelmue coenuHenus menn. POuU3MYECKME W XUMHYECKHE CBOMCTBA, MOJIYYEHUE U
NPUMEHEHHE IMHKA. XapaKTepUCTHKA BaKHEUIINX COENWHEHUN (OKCHMAa W TUIPOKCHIA
nuHKa). Puznyeckne M XHUMHUYECKHE CBOMCTBa, NOJyYeHHE U TMPUMEHEHUE XpoMma.
XapakTepucTuka BaXKHEHIINX coeinHeHni (okcuaa u ruapokcuaa xpoma (1), nuxpomaros u
XpOMaroB  IEJOYHBIX MeTauioB). (OCOOEHHOCTH BOCCTAHOBIIEHUS JUXPOMAaToB B
3aBUCHUMOCTH OT CPEJbl PaCTBOPOB.

dusnyeckue M XHUMUYECKHE CBOMICTBA, MOJYy4YeHHME W MPUMEHEHHE MapraHia.
XapakTepucTHKa BaXHEUIIMX COETUHEHHUN: OKCHIOB, THAPOKCHAOB, coieil. OcobeHHOCTH
BOCCTAHOBJICHHS IEPMAHTaHATOB B 3aBUCUMOCTH OT CPE/Ibl PACTBOPOB.

Hewmerainel. [Tonoxxenue Hemeraimnos B [lepuonnueckont cucreme . M. Menneneesa.



OCOOCHHOCTH CTpPOEHHsI arOMOB M KPUCTAJIOB. Aumiorponus. bmaropomHbie Trasbl.
OxucnurenbHble M BOCCTAaHOBUTENbHBIE CBOMCTBa HemeTauioB. OOmias XapaKTepHCTHKA
BOJIOPO/IHBIX COeNMHEHUH HeMeTayioB. OOIias XapaKTepUCTHUKAa OKCHIOB M THIIPOKCHIOB
HEMETAJIJIOB.

I'anorensl. CrTpoeHHE aTOMOB TajJOr€HOB, HX CpPAaBHUTENbHAs XapaKTEPUCTHKA.
CpoiicTBa MpOCTHIX BEIIECTB, OOpa30BaHHBIX rajoreHamu. OKUCIUTENbHbIE CBOWCTBA
raJIoreHoB. [ 'alloreHoBOOpO/Ibl, UX CBOWCTBA, CPABHUTENIbHASL XapAKTEPUCTHKA. XJIOp U €T0
COCIMHEHUS, HAX0KJCHUE B IIPUPOJIE, NTOJIyYECHUE, CBOMCTBA, IPUMEHEHUE. XJI0POBOIOPOX U
cojsiHas KucioTa. Xuopuasl. KucinopoaHusie coequHeHMs X1opa.

Xanpkorensl. Haxoxaenue Kuciopoma M Cepbl B IPUPOIE, IOIYYEHHE HX B
IPOMBIIIIICHHOCTH U Jlabopatopuu. CBOWCTBA KUCIOPOAA U CEPhI: aJUIOTPONUS U (PU3HIECKue
CBOMCTBAa aJUIOTPONHBIX MOAU(HUKALMNA; OKUCIUTENIbHBIE CBOMCTBA KUCIOpOJa M Cephbl B
peaxkuusx ¢ MpOCThIMU BelllecTBaMU. BoccTaHOBUTEIbHBIE CBOMCTBA CEPBI.

OxucneHre KUCIOPOAOM CIIOKHBIX BellecTB. OKHCIUTENBHBIE CBOWCTBA O030HA.
[Ipumenenue kuciopona u o3oHa. [Ipumenenue cepbl. CepoBOJOpPOI, HAXOXKACHUE B
OpUpOse, TMOJNyYeHHe, CTPOCHHME MOJEKYJIbl W CBOWCTBA: (PU3MUECKHE M XUMHUYECKHUE.
CepoBonoponnast kuciora u cyabduabl. Oxcua cepsl (IV), ero coiictBa. Cepnucras
kucinota u ee conu. CepHas KHCIOTAa: HPOMBIIUIEHHOE MPOMU3BOACTBO, (pusnueckue u
XUMUYECKHE CBOMCTBA (OKUCIUTENbHBIE U 0OMeHHbIe). [Ipumenenue ceproit kucnotel. Conu
CEPHOM KUCJIOTHI.

Azot. Haxoxnenue B mpuposae, noinyuenue. CtpoeHue Mosiekyinbl. OKUCIUTENbHBIE U
BOCCTaHOBMTEJIbHBIE CBOMCTBA a3oTa. [Ipumenenue as3ora.

AMMUak: TOJIy4eHHE, CTPOEHHME MOJEKYNbl, CBOWCTBa (OCHOBHbBIE, pPEAKIUU
KOMILIEKCOOOpa30BaHusl, BOCCTAHOBUTENbHbIE, OKUCIUTENbHBIE, PEAKIIMM C OPraHMYECKUMHU
BEIIECTBAMU U C YIJIEKUCIBIM Tra3oM). Conu aMMOHMS U MX IpuMeHeHue. OKcuabl a3oTa, ux
CTPOEHHE U CBOMCTBA. A30THAas KHCJIOTA: IOJyYEHUE, CTPOECHUE MOJIEKYJIbl U CBOMICTBA.
Hurtparsl, ux Tepmuueckoe pasnoxeHue. PacriozHaBaHue HUTPATOB U UX IPUMEHEHUE.

®ocdop. Haxoxnenue B mpupoe, nosydyeHue. AmioTponus U pusnyeckue cBOWCTBa
Momubukanuid. OKUCIUTEIbHBIE CBOMCTBA (peakUuy ¢ MeTalJlaMH) U BOCCTAHOBHUTEJbHBIE
cBoiicTBa (pocopa (peakuuu ¢ rajoreHaMu, KHUCIOPOAOM, KOHLIEHTPUPOBAHHOM CEpHON U
a30THOM Kucioramu). Okeug pocdopa (V). ochopHbie KUCTOTHI U UX COJIH.

VYriepon. Haxoxnenue B mnpuponme. AiuioTponus M (puU3MuUecKue CBOWCTBa
Monudukanuii (TIOBTOpEHHE). XHWMHUUYECKHE CBOMCTBA YIJIEpPOAA: BOCCTAaHOBUTEIIHHBIC
(B3aUMOJICHICTBUE C TraJlOreHaMH, KHCJIOPOAOM, Cepoil, a30ToM, Boaoii, okcuaom meau (1),
KOHIIEHTPUPOBAaHHOW CEPHOW M a30THOW KHUCIIOTAMM) U OKUCIMTEIbHBIE (B3aUMOEHCTBHE C
MeTaJulaMH, BOJIOPOAOM, KpeMHHeM, Oopom). ITonydeHue, cBoiicTBa U MPUMEHEHHE OKCHIOB
yniepoaa.

VYrosbHas KMCIIOTA U €€ COJIH.

Kpemuuii. Haxoxnenue KpeMHHs B MpPHUPOJE M €ro MOJydeHHe. AJUIOTpPOnus M
CBOMCTBA aJNIOTPOITHBIX MOJIU(PUKALINHA KPEMHHUS.

BoccranoBuTtenbHble (peakliy ¢ rajloreéHaMu, KHUCJIOPOJOM, pacTBOpaMH LIesioueii) u
OKHCITUTENIbHBIE CBOMCTBA KpeMHHUS (peakiuu ¢ metamiamu). [Ipumenenue kpemuus. Oxcup
KpEMHUS, KpeMHUEBask KUCI0Ta U ee coyid. CHUMKaTHas POMBIIUIEHHOCTb.

Kucnorsl opranuuyeckue u  Heopranmueckue. CocraB, Kiaccuukamus U
HOMEHKJIaTypa HEOpraHMYeCKMX U OpraHuueckux Kucior. IlomyueHue BaskHeHIIUX
OpPraHMYECKHX M HEOPTraHMUYECKHUX KUCIIOT. XMMUUECKHE CBOMCTBA (pEeaKkMM C METalaMu, C
OKCHJIaMH METaJUIOB, C OCHOBAaHMUSIMHM, C COJSIMH, cO crnupramu). OKHUCIUTEIbHO-
BOCCTAHOBHTEJbHbIE CBOMCTBAa KHCIOT. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOM KHCIIOT,
MYpPaBbUHOM U IIIABEJIEBOU KUCIIOT.

OcHoBaHMs  opranumdyeckue U  Heopranumdeckue. CoctaB, Kiaccudukaus,
HOMEHKJIaTypa HEOpPraHMYeCKHMX W OpraHUYecKuXx OcHOBaHUI. (OCHOBHBIE CIOCOOBI
MOJY4YEHUs] TUIPOKCHJIOB METAJIOB (ILenoueil — peakuusMd METauIoB M HMX OKCHIOB C



BOJIOM, HEPACTBOPUMBIX OCHOBAHHH — peakiueil ooMeHa). [lonmyueHne aMMuaka ¥ aMUHOB.
XWMHYECKHE CBOMCTBA OCHOBAaHMM: IIEIOYEH (peakuuu C KHUCIOTaMH, KHCIOTHBIMH
OKCHJIaMH, DPACTBOpPaMHU COJIel, C MPOCTHIMU BEIIECTBAMHU, C TaJOUJIONPOU3BOIHBIMU
yIIEBOAOPOIOB, (PEHOJIOM, JKHPAaMHU); HEPACTBOPUMBIX OCHOBAHMH (peakUuu C KHCIOTaMH,
PEaKINU PA3IOKESHUS).

AmdorepHble OpraHU4ecKHe M HeopraHudeckue coepnHeHus. CriocoObl MOITydeHUs
aM(OTEpHBIX COeAMHEHHH (aM(pOTEPHBIX OCHOBAHWN M AMUHOKHCIOT), UX XHUMHUYECKHE
cBoicTBa. OTHOCHUTEIBHOCTD JIEJICHNS COCINHEHUN Ha KMCIIOTBI M1 OCHOBaHMS.

I'enernueckass CBf3b MEXAY KiacCaMM OpPraHMYECKUX U HEOPraHWYECKUX
coequHeHul. [IoHATHS «TeHeTUYeCKas CBSI3b» U «T€HETHYECKUU psan». OCHOBHBIE NIPU3HAKH
TFEeHETUYECKOro psaja. [eHernueckue psbl METauioB (Ha IPUMEpE KalbLUs M Keje3a) U
HEMETaUIOB (Ha MpuUMepe cepbl M KpPEeMHMs) M IEpEeXOAHOro 3jeMeHTa (Ha mpumepe
anoMuHus). [eHeTnueckue psiibl ¥ T€HETHYECKas CBI3b B OpraHMueckoll Xxumuu. EnnHCcTBO
MUPA BEUIECTB.

Pacuernble 3amauu. Brluucienue maccel win oO0beMa MPOAYKTOB pEaKUUU 110
U3BECTHON Macce WM 00beMY HCXOIHOIO BELIECTBa, COAEpIKallero npuMmecu. Beruucienue
Macchbl UCXOJHOTO BEIIECTBA, €CJIU U3BECTEH IPAKTHUUECKUM BBIXOJ U MAaccoBas €ro J0Jis OT
TEOPETUYECKH BO3MOKHOTO. BbIUKCIIEHUS 110 XUMUYECKUM YPABHEHUSIM PEAKLUH, €CJIA OHO
U3 pearnpyroufx BEIIECTB JaHO B H30bITKe. OmnpenencHre MOJICKYISIPHOH (OpMYITbI
BEIlECTBA 0 MAacCOBBIM JOJsIM 3yeMeHTOB. OmpeneneHue MOJEKYIIPHON (QopMyribl
ra3o00pa3HOro BEIIECTBa 10 M3BECTHOM OTHOCUTEIBHOW IJIOTHOCTHM U MAacCCOBBIM JOJSM
aneMeHToB. HaxoxxeHue MonekyinsapHoi (opMyiibl BemecTBa o Macce (00beMy) IpoLyKTOB
cropanus. KoMOMHMpoOBaHHbBIE 3a0a4H.

Hemoncmpayuu. Komnexuus — «Kiaccupukanus HEOpPraHMYECKUX — BEILECTBY.
[TomyuyeHue KOMIUIEKCHBIX OPraHMYECKUX U HEOPraHMYEeCKUX COEAMHEHUU. JleMOHCTpauus
cyxux kpucramtoryaparos. Komnekuus «Kiaccudukanus opraHuueckux BelecTs». Mojenu
KPUCTAJUIMYECKUX PEIICTOK MeTauioB. KoJIeKIus MeTalioB C pasHbBIMH (PH3HMUECKUMHU
cBoiicTBaMH. BzanmMmojeiicTBue MeTayuloB ¢ HeMeTaulaMu (LIMHKa C CepoM, aTOMHHHS C
MOJIOM), C PacTBOpaMHU KHUCJIOT W Iienodeil. [opeHne MeramnoB (LIMHKA, JKeIe3a, MarHus B
Kuciopose). BzaumozelicTBue a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KHCIOT C MEJBIO.
Koppo3ust MeTamioB B pa3iWyHBIX YCIOBHUSX WM METOABI 3aluThl OT Hee. Komekuus pya.
Boccranosnenne menu u3 okcuna meam (ll) ymem u Bomopomom. ANOMHHOTEPMHUS.
Bsaumogpeiictus cynbdara menu (1) ¢ xxenezom. CoctaBneHne rajibBaHUUYECKUX 3JIEMEHTOB.
Onektponmu3 pactBopa cynbdara memu (I1). OOpasupl menodyHbIXx MeTauioB. Peaknus
OKpAalllMBaHUs MJIaMEHHM COJISIMH IIEJOYHBIX MEeTaioB. B3anmopelicTBue TUTHS W HATpuUs C
BOJIOM M ATHUJIOBBIM crupToM. B3ammoneiictBue Harpust c¢ cepoil. OOpasinsl Metamios |IA
rpynnsl. BzaumonencTeue Kaiablus ¢ BOJOW. [ OpeHre MarHus B BOJE U TBEPAOM YITIEKHCIOM
rase. KauecTBeHHbIE peaklluy Ha KaTHOHBI MarHus, Kanblius, Oapus. Peakiuu okpamBaHus
m1aMeHu consiMu MetaisioB |lA rpynmnel. Micnonb3oBanue rujpokcuaa
menu (II) B KauecTBEHHBIX pEaKIMAX OpraHudeckux coeauHeHui. Ilepexox xpomara B
auxpoMar U obOparHo. [lomyuenume M wmcciienoBanue cBoWcTB ruapokcuma xpoma (I11).
OxucnuTenbHblE CBOWCTBAa IuXpomara Kainus. OKHCIUTENbHbIE CBOWCTBA I€pMAaHraHaTa
KaJusi B peaKUusAX C OpPraHWYeCKMMH M HEOpraHMYeCKHMMM CcoeIuHeHusiMu. Mogenu
KPUCTAJUIMYECKUX PELIETOK MOja, alMasa, rpaduta. B3pbB cMecu BOJOpOAa € KUCIOPOIOM
(rpemyuero rasa). ['openue cepsl, pocdopa u ymis B kuciopoae. ObecrBeunBanue GpoMHON
(vomHOM) BoOABI STHIIEHOM. [amorensl (mpocTble BemiecTBa). OKHCIUTENIbHBIE CBOWCTBA
xJ0pHOM BoAbl. IlomydeHune constHOM KHUCIIOTBI M ee cBoilicTBa. [lomydeHme kuciopoza.
[TomyueHue OKCHUAOB TOPEHUEM IPOCTHIX M CIOXKHBIX BELIECTB. B3ammozeiicTBue cepsl C
MeTaiaMu (aTIOMUHHEM, IIMHKOM, skene30M). [lomyueHnue cepoBonoposia 1 cepoBOIOPOTHOM
KHCJIOTHI, J0KA3aTeIbCTBO HAIUYMS Cylb(ua-uoHa B pacTBope. CBoicTBa CEpHON KHUCIOTHI.
Cxema NpPOMBIIUIEHHOW YCTAaHOBKM (PpaKkIMOHHOW TeperoHku Bozayxa. llomydenue u
pasnoxkenue xyuopuga ammonusd. [lomydenue oxcuna azora (IV) peakuueil B3aumoneicTBus



M€Y C KOHUEHTPUPOBAHHOW a30THOM KucioTou. BiaummoneiictBue okcunma azora (1V) c
BOoOK. PasnmokeHne HUTpara HaTpHsi, TOpeHHE dYepHOro mopoxa. lopenme Qocdopa,
pactBoperrne okcuga ¢ocdhopa (V) B Bome M HCCICAOBAHUE TOIYYCHHOTO pacTBoOpa
nHaukatopoMm. Kommekuus npupoaHbIX coeauHeHui yrepoaa. Kpucramnudyeckue pemeTrku
anMasza u rpadura. Ancopbums oxcupa azora (IV) axtuBupoBanHbiM yriaem. Ilepexon
kapOoHara B rujpokapOoHar u oOparHo. Komiekiuu mpupoIHBIX CUIMKATOB M MPOAYKIIMH
CUJIMKaTHOW MPOMBILUJIEHHOCTH. B3auMoneicTBHE KOHLIEHTPUPOBAHHBIX a30THOM M CEPHOM
KHCJIOT, a TaKkKe pa30aBIeHHONA30THON KHUCIIOTHI C Meblo. Peakiius «cepeOpsiHoro 3epkajay
JUI. MypaBbUHOM KHMCJIOTHI. B3auMoAeicTBUE aMMHaKa U METHUJIIAMUHA C XJIOPOBOJOPOJAOM U
BOJIOM. B3anmopelicTBrue pacTBOpa TUIPOKCHIA HATPUsI ¢ aM(POTEPHBIM THIPOKCUIOM IIMHKA
wiM amoMuHus. OCyllecTBIEHUE NPEBPAILCHUI:

1) Ca — CaO — Ca(OH)2 —

P — P205 — H3P0O4 — 2) Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu

3) C2H50H

C2H4 — CH3COH — CH3COOH

CH20H CH20H

JlaboparopHuble onbITbl. O3HakoMJeHHE C oOpa3laMu IPEICTAaBUTEIEH pa3HbIX
KJIACCOB HEOPTraHMYECKHUX BeLECTB. B3auMoneiicTBuE MHOTOATOMHBIX CIIMPTOB U ITIFOKO3BI C
(denmHroBOH XUIKOCThIO. KauecTBeHHBIC peakiuu Ha noHBI Fe2+ u Fe3+. O3nakomiieHue ¢
oOpa3iamu npeacTaBUTeNel pa3HbIX KJIACCOB OPTaHUYECKUX BEILIECTB.

B3aumozeiicTBue MeTalJIOB C pPAacTBOpaMM KHUCIOT U cojied. O3HakoMmJieHHE C
KOJUIeKIue# pya. O3Hakomienue ¢ KowLeKyuel XUmMu4eckux ucmounukos moxa (bamapetixu,
CBUHYOBbLE AKKYMYISIMOpbl U m. 0.). B3auMoneicTBue alfOMUHHS C pPacTBOPAMU KHCJIOT M
Ca3(P04)2 mienoueii. [TonyueHne u u3y4eHHe CBONCTB THAPOKCH 1A aTFOMUHUSL.

KauecTBeHHbIC peakiMi Ha KaTWOHBI Memau. Pasnoxenue ruapokcuma memu (11).
[lonyyenue M wuccienoBaHHE CBOMCTB THUIPOKCHAA LMHKAa. KadyecTBEHHbIE peakIuu Ha
raJIoreHu-uoHbl. O3HAKOMJIEHHE C KOJUIEKIIMEM IPUPOAHBIX COEIAMHEHUH  CEpBbl.
KadecTBeHHbIE peakiuu Ha CynbQua-, cyabGuUT- U cynbdar-aHuoHbl. KauecTBeHHas peakuus
Ha MOH aMMOHUsL. Pacnosnasanue numpamos. KauecTBeHHas peakuus Ha (pocgaT-aHUOH.

IlomyueHune ymieKucioro rasza B3auMOJEHCTBHEM Mpamopa € COJISIHOM KHUCIIOTOM U
uccienoBanue ero cpoicTB. KadectBeHHass peakuusi Ha KapOoHar-aHuoH. llomydenue
KPEMHHUEBOW KUCIIOTBHI B3aUMOJEHCTBUEM PACTBOPA CHJIMKATa HAaTPUS C CHIIBHOM KHMCIIOTOM.
PactBOpeHne KpeMHHEBOU KHUCIIOTHI B LIEJIOYH.

IIpakTnyeckas padora Ne 3. [lonydyeHne ra3oB U U3y4E€HUE UX CBOMCTB.

IIpakTnueckas padora Ne 4. Penenue skcriepMMeHTAIbHBIX 3314 10 OpraHU4eCcKOi
XUMUH.

IIpakTnueckas paG6ora Ne 5. Pemenue 5SKCIepuMEHTANbHBIX 3ajad 110
HEOpPraHUYECKOW XUMUHU.

IpakTuyeckas padora Ne 6. CpaBHeHUE CBONCTB HEOPTraHUYECKUX M OPTraHUYECKUX
COCIIMHEHU.

IIpakTuyeckass padora Ne 7. [Ienermueckas CBA3b MEXAYy KilaccaMu
HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB.

Xumus 4 001eCTBO

X¥MHS U TPOU3BOACTBO. XUMHUECKAs IPOMBIIIJIEHHOCTh. XUMUYECKasi TEXHOJIOTHS.
Ceipbe Uil XMUMHYECKOM NPOMBIIIJIEHHOCTH. Boga B XMMHYECKOM MNPOMBIIIJIEHHOCTH.
OHeprusg s XUMHMUYECKOTO  NPOM3BOJACTBA. HayuHble DOpPUHLIMIBI ~ XMUMHYECKOTO
MPOM3BOACTBA. 3allUTa OKpYKalIled cpeapl M oOXpaHa Tpyla TMPU XHUMHYECKOM
npousBoacTee. [IpoW3BOACTBO amMmHMaka W METaHOJIA B CPAaBHEHMM. bBHOTEXHONOTHS.
HanorexHomnorus.

XUMHS M CENbCKOE XO035AMCTBO. OCHOBHBIE HANpPaBICHUS XUMH3ALUU CEIBCKOIO
xo3siicTBa. YoOpeHus U ux kiaccupukanus. XuMudeckas Menuopanus nous. [lectunuasr u
uX Kjaccupukanus. XuMu3alus KUBOTHOBOJICTBA.



XuMus 1 IpoOJIeMbl OXpaHbl OKpYyKarotei cpeasl. OCHOBHBIE (PaKTOPhI XUMUYIECKOTO
3arpsi3HEHUs] OKpyxkaromieil cpenbl. OxpaHa armocdepbl, BOTHBIX PECYpCOB, 3€MEJbHBIX
peCypcoB OT XUMHUYECKOTO 3arpsi3HEHUSL.

XuMusi W TIOBCEIHEBHAsl JKWM3Hb uenoBeka. JlekapctBa. Moromue U 4HCTALINE
cpenctBa. XMMHYECKHUE CPEACTBA TMTMEHBI M KOCMETHKU. MEXIyHapoJHasi CUMBOJIMKA IO
yXOAy 3a TeKCTHJIbHBIMHM H3AeNusAMU. MapKUpoBKa Ha YIaKOBKaxX MUIIEBBIX MPOAYKTOB U
uH(pOpMAaIHs, KOTOPYIO OHA CHMBOJIU3HUPYET.

JlaGoparopHblie onbIThbl. O3HAKOMIICHHE C OOpa3llaMH CPEICTB OBITOBOHM XHUMHUHU U
JIEKapCTBEHHBIX IIPEeNapaToB, U3YYCHHE UHCTPYKIIMN K HUM MO MPAaBHUIBHOMY U 0€30M1acCHOMY
npUMeHeHHo. M3yueHue MeXIyHapOJHOW CHUMBOJIMKH MO YXOAY 3a TEKCTHJIbHBIMU
U3JIETUSIMUA Y MAPKUPOBKH HA YIAKOBKAX MUIIEBBIX MPOIYKTOB.

JemoncTpanun. BuneogparMeHTsl Mo Npou3BOACTBY aMMHaka U MeTaHnona. Crnaiabl
U Jpyrde BHJIEOMATEPHAIbl, WIUTFOCTPUPYIONIUE OWO- M HaHOTexHoJoruu. Kommeknus
«Munepanbhble ynobpenusi». Komnekuus nectunuioB. BupeodparMeHTsl M0 XMMHYECKOM
MEJIMOpallUM TI0OYB W XHMHU3alUM JKUBOTHOBOACTBA. BujeodparMeHTbl ©  CIaWbI
9KOJIOTUYECKON TeMmaTuKu. JlomaliHsas, aBTOMOOWJIbHAS alTeYKHd M alTeuyka XUMHYECKOTO
kaOuHeTa. KoJuIeKIus MOIMUX | YUCTSIIUX CPEIICTB.

3. TEMATUYECKOE INTAHUPOBAHHUE

10 k1ace
Yac IIporpamma BocnuTaHus
Ne Paznen nporpammel o
3.1. KiroueBeie oOrmmemkonbpHbIe nena- Jlenp yautens [IpoBenenne ypokoB
OKp.MHUpa B Ha4aJIbHOI MIKOJIE
3.5. Camoynpasinenue. [IpoBenenue ypokos okp.mupa B HIII
1 Baenerie 1 3.8. IIpodopueHTalyst. 3HAKOMCTBO C MPOdECCHeit HCCIIeI0BATEIS.
CeHTs10pb (TpeThe BOocKpeceHbe) — JleHb padOTHUKOB Jieca
3.9 IlIxonbHBIE Meiua — CTaThU
3.10. «Opranu3anus mpeIMEeTHO-ICTETHUECKON Cpebl». YUacTue B IIKOIbHOM
(doroBeicTaBke «IIpupoa pogHOro Kpasi»
3.1. KroueBble 0OIIEIIKOIBHBIE Jiefla- yYacTHE B IIKOJIBHOW KOH(EpeHIINH 110
Crpochue " 3a1UTe IPOEKTOB §
3.5. CamoymnpaBsiieHne. YyacTiue B KOHKypCe 0 CO3/1aHHI0 KOM(OPTHON cpeJibl
2. KaccHpuKauus 14  |BHYTpH IIKOJBI
OpPTaHWYECKUX .
JES—— 3.8. [Ipodopuenraryst. 3HAKOMCTBO ¢ Ipodeccreii TabopaHTa, HHKEHE-
pa-XnMHKa
3.9 llIkonbHbIE MeJlMa — TEMATHYECKHUE CTaTbHU
3.1. KiroueBbie oOrmiemkombHbIe qena- [IpocBeturensekoe mepomnpusitie «Ho-
Basi CMEHay, MOCBSIIEHHOE HACTYIUICHNIO TEMAaTHKH rojia 1o npukasy Ilpesu-
XuMHUYECKHE nenra P® u I'y6epuatopa JIO (I'ox Hayku u uccienosanuii, ['ox uucrtoii Bo-
3 peaxkuuu Bl 11
' OpraHU4YeCcKOi 3.10. «Opranusanusi mpeAMeTHO-ICTETHYECKOM cpeibl». [loaroToBKa sKcMo-
XUMUH 3UIMK TI0 TeMaM (IUIaKaThl, CTEH/Ibl, MaTepHaJIbl IS IIKOJIbHBIX HHTEPHET-
CTpaHUII):
Heneinst ectecTBO3HAHMS
4, YrneBogoposl 57 [3.1. KirroueBble 0OIICIIKOIBHBIC JIENIa- YYaCTHE B MIKOJIBHOM KOH(PEPEHIINU TI0
5. CrupThl HEHOIIBI 10 [3ammTe NpOeKTOB
Anberuast u 3.8. [Tpodopuenranns. 3HaKOMCTBO ¢ podeccrueit XMMUKa-TEXHOJIOTa
6. KETOHBI 8 3.9 llIkonbHBIC MeaNa — TEMaTHYECKHE CTaTbU
KapGoHoBEIE 3.10. «Opranuzanus npeAMEeTHO-3CTeTHUEeCKOM cpelbl». [loaroroBka sKkcmo-
7. kucnotsl. CloxHple | 26 [3UIMM 110 TeMaM (IUTaKaThl, CTCH/IbI, MAT€PHAIIBI ISl IKOJIBHBIX HHTEPHET-
5¢upbL. XKuphl. CTPaHHIL)
8. VI1eBo b1 13 |22 mapTa — BceMupHBII IeHb BOJBI
9 A30TCOIEpIKAILIE ’3 20 mapta — JleHb 3emiu 5
' COeMHEHHUS. 21 mapTa — MexyHapOoHBIi JIEHD Jleca
BHOIOTHIECKH 22 mapta — MexayHapoaHbIi 1eHb banTuiickoro Mops
10. AKTHBHBIC 8
BEIIECTBA.
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3aKOH U CTPOCHHE
aroma
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3.1. KiroueBsie oOrmmenmkonpHbIe qena- Jlens yuutens [IpoBenenne ypokoB
OKp.MHpa B HaYaJIbHOH 1IKOJIE [IeHb 310pOBbs — aHAJIU3 PE3YJILTATOB

3.5. Camoymnpasnenue. [IpoBenenue ypoxos oxp.mupa B HIII

3.8. IIpodopuenraryst. 3HAKOMCTBO C TIPOpECCHeil HCCIeJ0BATEs.

4 centsiOps [lenp cenpanucTa mo saepHoMy obecrnedernto Poccun

5 centa0ps JleHp paOOTHUKOB HEPTSHOM, Ta30BOW M TOTUTMBHOMN POMBIIILICH-
HocTH Poccun (Jlenb HeTsiHMKA) (TIEpBOE BOCKPECEHBE CEHTSOPSI)

3.9 IlIkonbHBIE Mena — CTaThU

1 oxTs16pst — BceemupHbIit 1eHs BereTaprHaHCTBa

4 okTs0ps1 — BeceMupHBIN 1eHb 3aIUTHI )KHBOTHBIX

3.10. «Opranuszaius mpeIMeTHO-ICTETUUECKON Cpelbly. YUacTue B MIKOIbHON
¢doroBeicTaBke «IIpupona pogHoro kpasi»

Crpoenue
BEIIECTBA.
Hucnepchsle
CUCTEMBI

29

3.1. KiroueBbIe 0OIMICIIKOTIBHEIC [Iefla- YYACTHE B IIKOJIEHOW KOH(EPEHIINH 110
3aInTe MPOEKTOB

3.5. CamoympasieHue. YdacTre B KOHKypCe TI0 CO3JJaHUI0 KOM(POPTHOH CpeIpl
BHYTpPH IIIKOJIBI

3.8. [Ipodopuenraryst. 3HAKOMCTBO ¢ XUMUYECKHMH TPO(PECCUIMH B
aBHALIH

28 oxTa0ps -/leHs co3nanus apmeiickoit aBuaruu Poccun

3.9 IlIkonbHBEIE Meina — TeMAaTHYECKUE CTaTbU 00 UCTOPUH Pa3BUTUSA POCCHUIA-
CKOHI HayKH U TEXHUKHU

3.10. «Opraauzanus npeaAMeTHO-3CTETUIECKON cpenbl». [loaroToBKa aKCIo-
3ULIMH 110 TeMaM (IUIaKaThl, CTEH/IbI, MATePHAJIBI TS IKOJIBHBIX HHTEPHET-
CTpaHUIL):

Hereinst ecTecTBEHHBIX HAYK

XHUMHU4YecKre
peakuuu

37

3.1. KiroueBbie oOrmiemkombHbIe qena- [Ipocseturensekoe mepomnpusitie «Ho-
Basi CMCHa», TIOCBSIIEHHOE HACTYIIEHUIO TEMAaTHKH ToJ1a 1o npukasy IIpesu-
nenra P® u I'y6epuaropa JIO (I'ox Hayku u miccinenoBanuii, ['ox grcToii Bo-
1)

3.5. CamoymnparieHue. Y9acTie B KOHKypce TI0 0J1aroyCTporCTBY MPHUIIKOIb-
HOI TeppuTopun

3.8. [Tpodopuenranus. 3HaKOMCTBO ¢ IPO(ECCUSIMH, CBS3aHHBIMU C Jia-
3epHON ONTUKOM.

3.9 IlIxobHBIE MeiNa — CTaThU O PA3BUTHH XHUMHUU.

3.10. «Opranuzamnus npeMeTHO-ICTETUIECKON CPeIbl». YUacThe B BBHICTABKE
npoaykToB 3D-nieuatn

BemecTBa n ux
CBOMCTBa

75

3.1. KnroueBble 0OIICIIKOIBHBIE Jiefla- y9acTHE B IIKOJIbHOW KOH(DEPEHIINH 110
3a1UTe IPOEKTOB

3.8. [Ipodopuenranus. 3HAKOMCTBO ¢ METUIUHCKUMHU MTPO(ECCHIMU

3.9 IlIkonbHBIE MEIMA — TEMAaTHUECKUE CTATbU

12 mass — BceMupHbIH 1€Hb MEIUIIMHCKUX CECTED

19 mast — MexnyHapoaHslil g1eHb naMatu ymepinx or BUY u CIIN

3.10. «Opranuzanus npegMeTHO-3CTETUIEeCKO cpenbl». [loaroToBka sxcmo-
3UIIMH 110 TeMaM (ITUTaKaThl, CTEH/IbI, MATePHAJIBI IS IKOJIFHBIX HHTEPHET-
CTpaHMII)

7 anpeiss — BeceMupHBIN I€Hb OXpaHbl 310pPOBbs

28 ampenst — Jlenb OoprOBI 3a MpaBa YelOBEKa OT XMMHUYECKOW OMAaCHOCTH
(Jlenp xuMudIecKoii 0€30macHOCTH)

XuMus 1 00IIECTBO

17

3.1. KnroueBble 0OIICIIKOIBHBIE Jiefla- Y9acTHE B IIKOJIBHOW KOH(DEPEeHIINH 110
3aIUTe IPOEKTOB. YYacTHEe B MEPOIPUATHAX O MOCaKe JIeca.

3.5. Camoynpasnenue. Yuyactue B 01aroyCTpoHCTBE 3/1aHHS M TEPPUTOPHUHL.




3.8. IIpodopuenrarnus. 3HakoMCTBO ¢ mpodeccueii skosora, Ouosora.

22 Mass — MeXIyHapOIHBIN IeHh COXpaHEHHUsT OMOIOTMYECKOTO pa3HooOpa-
3us (ropsl U payHBI 3eMin)

3.9 IlIkobpHBIE MeHa — CTaThH O TII00ATBHBIX YKOJOTHICCKIX MPodIeMax.

22 amperns — BceMupHSIi AeHb 3eMiH

24 ampens — BceMupHBIA JeHb 3alIATHI Ta00PATOPHBIX KUBOTHBIX

3.10. «Opraam3anus MpeaIMeTHO-ICTeTHIECKO# cpempl». lloaroroBka »kcmo-
3ULUU 110 TeMaM (IUIaKaThl, CTEHIbl, MaTepUaNbl Ul HIKOJIbHBIX HHTEPHET-
CTpaHMIL)

15 mast — MexayHapoJHbII JeHb KIIMMara

15 mas—15 urons — Enunble [HU AeHCTBUI B 3aIIUTY MaJbIX PeK U BOJOEMOB

IToBTOpenue u
006001IEHNE
maTtepuaia Imo
Kypcy XUMUHU
CpEIHEN LIKOMIBI.
IToaroroBka K
EI'D

63

JlaGoparopHsie onbITH - 30; mpakTU4YecKue paboThl - 7
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