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IMosicHUTeIbHAA 3ANMCKA

PaGouas mporpamma Mo XMMHHU COCTaBJIeHa B COOTBETCTBUM C TpeOoBaHusiMu denepambHOro
KOMIIOHEHTa TOCYAapCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAapTa oO0mero oOpa3oBaHHWs Ha OCHOBE
aBTopckoil mporpammbl O. C. I'aGpuensH, M.: JIpoda, 2013

[IporpamMma cocraBieHa Ha ocHOBe (DYHIaMEHTAIBHOTO sIApa COJIEPIKAHUS OOIIEro CpeaHEro
oOpazoBanusi u TpeboBaHUU K pe3ylnbTaTaM CpeAHero oOIero oOpa3oBaHus, MPEACTABICHHBIX B
denepalbHOM — TOCYIApPCTBEHHOM — 00pa30oBaTebHOM — CTaHAapTe cpefaHero  (MONHOro) — oOIero
oOpazoBanusi. B pabouyeil nmporpamMme mperycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHUIOB JESTENbHOCTH
oOydaeMbIX, MpPEACTAaBIECHHBIX B MporpamMmax /s Ha4yaJbHOrO OOLIEro M OCHOBHOTO OOMIETro
oOpa3oBanus. .....

O01mas xapakTepucTHKa NpeaMerTa

Nzyuenne xumuu B 10 — 11 kimaccax HampaBieHO HA TOCTHIKCHHUE CIICTYIONIEH Uetu:

* (QopmupoBanue y oOy4aromMXcs YMEHHs BHUICTb W IOHMMATh I[IEHHOCTH OOpa30BaHUS,
3HaYMMOCTh XUMHMUYECKOTO 3HAHUS JJIS KaXJOro 4elloBeKa, HE3aBUCHUMO OT €ro HpogeccHOHaIbHON
JeSITEIIbHOCTH;

* (hopMUpOBaHHE Y O0YyUAIOIUXCA YMEHUN pa3nuyaTh (PaKkThl U OLEHKH, CPABHUBATh OLICHOYHBIE
BBIBOJIbI, BUJETh HMX CBSI3b C KPUTEPUSMU OLEHOK U CBSI3b KPUTEPHUEB C ONPEICIIEHHON cHUCTEMOM
LIEHHOCTEH, POpMyJINpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3ULIUIO;

* popmupoBanue y 00yJarOmuXcs HEJIOCTHOTO MPEICTABICHHUSI O MUPE U POJIM XHUMHUH B CO3JJaHUU
COBPEMEHHOM €CTEeCTBEHHOHAYYHOH KapTUHBI MUPA; YMEHHSI OOBSCHIATH O0BEKTHI M ITPOLIECCHI OKPYKato-

e JNEUCTBUTEIBHOCTH — IMPUPOAHON, COLMAIBHOM, KYJbTYPHOW, TEXHUYECKOW Cpensl,
UCIIOJIB3YS /ISl 3TOTO0 XMMUYECKHE 3HAHUS;

* npuoOpeTeHrne OOyYaroUMMUCS OIbITa PAa3sHOOOPA3HON [EATENbHOCTH, ONbITA MO3HAHUS U
CaMOIIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOIIMX YHHBEpPCAJIbHOE 3HA4YEHUE /IS pa3JIMYHbIX BUJOB Jie-
ATEIBHOCTH (HAaBBIKOB pEIICHHUS TpoOIeM, MPHUHATHS pPEUICHWH, MOWCKa, aHalu3a U 00paboTKu
UH(pOpPMaLMU, KOMMYHUKAaTUBHBIX HAaBbIKOB, HABBIKOB M3MEPEHUI, HABBIKOB COTPYJHUUYECTBA, HABBIKOB

0€30MMacHOro 0OpaIleHNs C BEIECTBAMH B IIOBCETHEBHOM JKU3HN).

JUig noCTHKEHNS KOMILUIEKCA TIOCTABICHHBIX LIEJIEH B MIPOLIECCE N3YUYEHUS XUMUU

6 10 knacce HEOOXOUMO PEIIUTH CIEAYIONINE 3a/1aUH .

* OcBoeHME 3HAHMH O XUMHYECKOW COCTABISIOLIEH €CTECTBEHHO-HAyYHOH KapTHUHBI MUDA,
BaXHEHILINX MOHATHUAX, 3aKOHAX, TEOPUSIX.

* OBiajgeHHe yMEHUSMH TPHUMEHATh IOJydYeHHbIE 3HAHUSA A OOBACHEHHS DPa3HOOOPa3HBIX
XUMHYECKHX SIBJICHUH U CBOMCTB BEIIECTB, OLIEHKU POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U
MIOJIyYE€HUU HOBBIX MAaTE€PHAJIOB.

*Pa3zBuTue mNO3HABaTENbHBIX HWHTEPECOB M MHTEUIEKTYaJlbHBIX CIIOCOOHOCTEM B mpoliecce
CaMOCTOSITENILHOTO MPHOOPETEHNsI 3HaHUI C UCIOJIb30BAHUEM DPA3IUYHBIX UCTOYHUKOB MH(OpMAIUH, B
TOM YHCJI€ KOMITBIOTEPHBIX;

*Bocnuranue yOexJI€HHOCTH B MO3UTHBHOM POJM XHMHUHM B JKU3HU COBPEMEHHOTO OOIIECTBa,
HEO0OXOIUMOCTH XMMUYECKH T'PAaMOTHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKpYXKaloIIel cpere.

* I[lpuMeHeHHEe TOJNyYEHHBIX 3HAHMW M yMEHHMH A G€30MacHOro MCIOJIb30BaHMS BEIIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SIIiCTBE M Ha MPOU3BOJCTBE, PEIICHHs] MPAKTUYECKUX 3alad B
MIOBCEIHEBHON JKM3HM, NPEIYNPEXKICHUS SBICHHWM, HAHOCAIIMX BpEld 370pPOBBI0 YEIOBEKa H
OKpY>Kalollen cpene.

6 11 knacce HeoOXOIUMO PEIIUTH CIETYIOIINE 3A0aUU.

* QopMUPOBAHUE y yUYaIMXCs 3HAHUN OCHOB HAayKH — BaXXHEMIINX (aKTOB, NOHSTUMN, 3aKOHOB U
TEOPHH, XUMHUYECKOTO S3bIKa, JOCTYNHBIX OOOOLIEHMH M TOHATHH O MNPUHIMIAX XUMHYECKOTO
IIPOU3BO/ICTBA;

* Pa3BuTHe yMmeHMil paboTaTh C BEIIECTBAMM, BBIIOJIHATH HECIOXKHbBIE XHMUYECKHUE OIBITHI,
coOiroAaTh NMpaBUiia TEXHUKH O€30MaCHOCTH, TPAMOTHO NMPHUMEHATh XMMHUYECKHE 3HaHUS B OOLIECHUH C
IIPUPOIOH;

* PackpbITHe poiiu XUMUU B PELIEHUH INI00ATBbHBIX MPOOJIEM YeJI0BEYEeCTBa;



*Pa3zButue nuuyHoct oOywaromuxcs, (GopMupoBaHHE Y HUX T'YMaHHCTHYECKHX OTHOIICHUU U
AKOJIOTHYECKH TEJIeCO00Pa3HOTO MOBEACHUS B OBITY U B TPYAOBOH JEATEIHLHOCTH.
Onucanue Mecra npeaMera B yueOHOM IJIaHe
Ha u3yuenue xumun B 10 knacce npexycmorpeno 34 gaca (1 gac B Henenio).
B 11 kimacce npeaxycMorpero 68 gacos (2 yac B HeIEIIO).
@opMBbI KOHTPOJISI 1 BO3MOKHbIE BAPDHAHTHI €ro MPoBe1eHus

Ne HroroBbiii KOHTPOJIb
yYpOKa
10 kaace
13 KontposbHas padoTa nmo Teme « YTiaeBoa0pO bl
24 KontponpHast pabora mo Teme « Kucmopoaconepkamme oOpraHudecKue
COETUHEHUS
Hroro: 2
11 kaace
23 KonTponbHas padbora no teme «CtpoeHue atoMa» U « CTpoeHue BEIIECTBa»
44 KontposbHas pabota no TeMe «IJIEKTPOIUTUYECKAS TUCCOITAALIHS
63 KonTponbnas pabota no teme «XuMHUECKas PEaKIUs»
Hroro: 4

JINYHOCTHBIE, MeTanpeAMeTHbIE U IpeJMeTHbIe pe3y/ibTaTbhl 0CBO€HUS XUMHH

Jluunocmmuuie pezyromamot

* B I[EHHOCTHO-OPMEHTAIMOHHON c(epe — UyBCTBO TOPIOCTH 32 POCCHUHCKYI0 XHUMHYECKYIO
HayKy, TyMaHH3M, OTHOIIIEHUE K TPYAY, LIEeJICYCTPEMIIEHHOCTH;

* B TPYAOBOH cepe — TrOTOBHOCTh K OCO3HAHHOMY BHIOOpPY AanbHelIIel oOpa3oBaTeNbHON U
npoeCCHOHATLHON TPACKTOPHUU;

*B I03HABATEIbHON (KOTHHUTUBHOM, HMHTE/UICKTYalbHOH)chepe — YMEHHE YIpaBIATh CBOECH
MI03HABATENBHON JESTEIbHOCTHIO.

Memanpeomemmuboie pezynvmamot

* WCIOJB30BAaHME YMEHHH W HAaBBIKOB PA3JIMYHBIX BHJIOB IT03HABATEIHHOH JEATEILHOCTH,
MPUMEHEHUN OCHOBHBIX METO/IOB MMO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBINA aHAINU3, MOJEIUPOBAHKE) IS
U3YUYEHHSI Pa3INYHBIX CTOPOH OKPYKAIOMIEH IeHCTBUTEIEHOCTH;

* UCTIOJIb30BaHUE OCHOBHBIX MHTEIJUICKTYAIbHBIX ONepaluii: GopMynrpoBaHUe THIIOTE3, aHAIHU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMAaTH3aIHs, BBISABICHHE MPUYMHHO-CIICICTBEHHBIX CBS3EH, MTOMCK
aHAJIOTOB;

* YMEHHE TEHEPHPOBATH UJICU M ONPEACTIATh CPEICTBA, HEOOXOIUMBIE JIJIsl UX pealTn3alim;

* YMEHHE ONpEAENATh LEeNH W 33JaYu JIeATEIbHOCTH, BHIOMpATh CPEACTBA peau3alluu LeTu U
MPUMEHSTh X Ha TPAKTHKE;

* WCMOJB30BAaHHUE  PA3JIMUYHBIX MCTOYHUKOB [UJIsl TIONyYEHHUS XUMHUYECKOW uHpopmammu,
NOHMMaHHE 3aBUCUMOCTH COZEp)KaHus U (POPMBI ITPECTaBICHUS HH(OPMAIIMH OT LeJIeid KOMMYHUKAIIUU
U aJpecara.

Ilpeomemmnoie pesyromamul

A) Ha 06a30BOM ypOBHE

* B 103HABamMenbHOl chepe —

a) 1aBaTh OIpEeNeICHHs U3yYCHHBIM TTOHATUSM;

0) onuCHIBaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSATEIBHO MPOBEACHHBIC SKCIIEPUMEHTHI, UCTIOIB3YS
JUTSL 9TOTO €CTECTBEHHBIN (PYCCKUHM, POHON) S3BIK U S3BIK XUMUHY;

B) OMHUCHIBATh W PA3JIMYaTh U3yYCHHBIE KJIACCHI HEOPTaHMYECKMX W OPTaHUYECKUX COCTUHEHUH,
XUMHYECKHE PEaKIINH;

T) KJIaccu(UIIMPOBATh M3yYCHHBIE OOBEKTHI M SBJICHUS;

1) HaOmOAaTh  JEMOHCTPUPYEMBbIE M CaMOCTOSITEIbHO IPOBOJMMBIE OIBITHI, XUMHUYECKUE
peaKIyu, MPOTEKAIOIIHE B IPUPOE U B OBITY;




€) JenaTh BBIBOJBI W YMO3AKJIIOYEHHUS U3 HAONMIONEHUM, W3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEM, MPOrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEUIECTB [0 AHAJOTHMM CO CBOWCTBAMHU
U3YYEHHBIX;

) CTPYKTYpUpOBaTh W3Y4YEHHBII MaTepHall;

3) HHTEPIPETUPOBATH XUMUUECKYIO0 HH(OPMALIHIO, TOIYYEHHYIO U3 APYTUX UCTOYHUKOB;

1) ONUCBIBATh CTPOEHHME aTOMOB 3jeMeHTOoB [—IV mepuona ¢ MCIOIb30BAHUEM AIIEKTPOHHBIX
KOH(UTYypaluii aTOMOB;

K) MOJEIUPOBATh CTPOEHUE MPOCTEHIINX MOJIEKYJ] HEOPraHMYECKUX U OpraHMYECKHX BELIECTB,
KpHUCTAJUIOB;

* B YEHHOCMHO-OPUEHMAYUOHHOU cepe — aHANU3UPOBATh U OLICHUBATH IOCIEACTBUS IUIA
OKpYXKaromiel cpenbl OBITOBOH UM TMPOM3BOJACTBEHHON JEATEIHHOCTH YENIOBEKa, CBS3aHHOH C
nepepaboTKO BEIIeCTB;

* B mpy008oli c¢hepe — MPOBOIUTh XUMUYECKHI SKCIICPUMEHT;

* B cihepe usuueckou Kynrbmypvl OKa3blBaTh MEPBYIO MOMOIIL MPH OTPABICHUSIX, OXKOrax M
JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBaHUEM.

Conep:xanue yueOHOro npeamera

Crtpykrypa comepxanus obuieoopasoBarenbHoro npeamera xumuu B 10-11 kaaccax onpeneneHa
CIIEAYIOMIMMHU YKPYITHEHHBIMU TEMAaTHUECKUMH Pa3/IieiaMu:

10 kaacc

Beenenune (1/1 u)

MeToabs Hay4YHOTO I O3HaH U 1. HaGmoaenue, npeanonoxenue, runoresa. [lonck
3aKkoHOMepHOcTel. HayuHblil skcniepuMeHT. BeiBo.

JemoncTpanun. BuneopparmeHTsl, ciaiiipl ¢ H300paXeHUSAMH XHUMHYECKOH maboparopuu,
IPOBEICHUS XUMHUECKOTO IKCIICPUMEHTA.

Tema 1. Teopusi cTpoeHHs OpraHuYecKuX coeauHenuii (3/4 4)

Teopus CTpoeHUS OPraHUYECKHUX COEIHUHEHMU W [Ipenmer opranmyeckoit
XUMHUH. MecTo U 3HAYeHHE OPraHWYECKOM XMMHUU B CHCTEME €CTECTBEHHBIX HayK. BajaeHTHOCTb.
Xummnueckoe crpoeHue. OCHOBHBIE — TOJIOKEHHUS TEOPHH CTPOCHUS OPTaHWYECKHX COEIWHEHHU.
YVenepoouwiii ckenem opeanuueckoii monexynvl. Kpamuocms xumuyeckoti césasu. I3oMepusi U ©30MepBhI.

Jemoncrpauuu. IlnaBnenune, oOyriMBaHWE M TOPEHHWE OpPraHMYECKHX BemlecTB. Mozenu
MOJIEKYJI MIPEICTaBUTENEH Pa3IMUHbIX KJIACCOB OPTaHUYECKUX COCTUHEHUI.

JlaGopaTopHble onbIThl. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPTaHUYECKUX COCTUHEHUH. 2.
N3roroBneHune Moeneil MOJIEKyJl OpraHu4eCKUX COeTMHEHHH.

Tema 2. YriieBoaopoabl U MX NPUPOAHbIE HCTOYHUKHU (9/17 1)

An x a H b1 [IpupoaHsiii ra3, ero cocTaB ¥ MpUMEHEHUE KaK UCTOYHUKA SHEPTHH U XUMUYECKOTO
CBIPBSL.

I'omonoruueckuil psig  MpeaesbHBIX YIIeBOJOpoJoB. M3omepuss M HOMEHKJIATypa aJIKaHOB.
MeTaH W 3TaH Kak NpeAcTaBuUTeNd aikaHoB. CBoiicTBa (TOpeHME, PEakIUH 3aMeIIeHUs, MUPOIIU3,
nerunpupoBanue). [Ipumenenue. Kpekune u uzomepuszayus aikanos. Anxuivhvie paduxanvl. Mexanuzm
€80000HOPAOUKANBLHO20 2ATI02eHUPOBAHUS ANKAHOS.

A 1T K € H bl. DTUJIEH KaK MPeJICTaBUTENh alKeHOB. [lonmydeHne 3THiIeHa B TMPOMBIIIICHHOCTH
(mermapupoBaHue »dTaHa) W B Jaboparopuu (meruaparamus dtaHona). CBoiicTBa (ropeHue,
OpoMHpOBaHUe, TUApaTalus, HOJUMepH3alus, okuciaeHue pacteopom KMnO4) u npuMeHeHne ITUIIeHa.
[Momustunen.  Ilponunen.  Cmepeopecynipnocme  noaumepa.  OCHOBHBIE  TOHATHS ~ XUMHUH
BBICOKOMOJIEKYJISIDHBIX COEJUHEHUH. Peakiiuu monumepusaium.

Jl u e H bI. byraguieH W W30MpeH Kak TPEACTABUTENM JWEHOB. Peaknmmy mpHCOETUHEHUS C
y4aCTHEM  CONpPSDKEHHBIX  JTUEHOB  (OpOMHpOBaHHWE, MOJUMEpU3ALUs, 2uUOpo2aioceHUposanue,
euopuposanue). HarypanbHblil 1 CHHTETUYECKUH KayuyKku. Pe3nHa.

A 1 K ¥ H bl. ALIGTWICH KakK TMpeacTaBuTenh alkuHOB. [lomydeHue aneTuineHa KapOWUIHBIM U
METaHOBBIM criocobamu. [lonyuenue kapouoa kanvyusa. CBoNCTBa (ropeHue, OpoMHUpOBaHKE, THIpaTaLIHS,
TpUMepHU3allns) U MPUMEHEHHUE alleTUJICHA.

A p e H bl. benson kak mpexacraButenb apeHoB. CospemenHble npeocmasieHus o CmpoeHuu
bensona. CoiicTBa OeH30:1a (TopeHre, HUTPOBaHUE, OPOMHPOBAHUE) U €r0 IPUMEHEHHE.



Hedbtsr ucnmocob6s ee mepepabdorTk u CocraB Hedpru. [lepepadborka HedTH:
NeperoHKa 1 KpeKuHr. Pugopmune nuzkocopmuuix Heghmenpooykmos. [lonamue 06 okmanosom ducie.

Hdemoncrpaumu. ['opeHue wmeraHa, 5STwieHa, auneTwieHa. OTHOUIEHHE MeETaHa, JTUJIEHA,
arleTnieHa M OeH30jla K pacTBOpaM IlepMaHraHara Kaiaus W OpomHoil Boxe. I[lomyuenuwe sTuiieHa
peakiueil Ierua-paraluy 3TaHola, aleTHiieHa — TUAPOIM30M KapOuaa kaibius. Pa3noxenue kaydyka
IpY HarpeBaHHUH, UCIIBITAHUE TPOIYKTOB Pa3IoKeHUsl Ha HenpeaenbHocTh. Komnekius o0pa3noB HedhTu
U He(-TEeNPOIYKTOB.

JlaGopaTtopuble onbIThl. 3. OOHapyXeHHE HENpPEIeNbHBIX COCOIUHEHUH B  IKHJIKHX
Heprenpoaykrax. 4. [lomydenue u cBoiicTBa ameruieHa. 5. O3HakomiieHHe ¢ Koyuieknued <<KHedts u
IIPOJIYKTHI €€ mepe-

paboTKI>>.

Tema 3. Kuciopojaconep:xamue oprannieckue coequHenus (8/14 1)

C o wu p 1 bl. MeTaHon M 3TaHON Kak MPEACTABUTENM INPEACIbHBIX OJHOATOMHBIX CIUPTOB.
CoiicTBa 3TaHOa (TOpeHHEe, OKUCICHUE B albAerul, Aeruaparanus). Ilonydaenue (Opoorwcenuementokosul
U THApaTalMeld STUJIeHAa) W TNPUMEHEHHEe JTaHoda. Omuienenuxons. [MUUEpUH  Kak elle OAHWH
IPEJICTaBUTENIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHasi peakiiysi HA MHOTOaTOMHBIE CIIUPTHI.

® e H o 1. [lonyyenue ¢denona u3 kameHHOro yris. KaMeHHBIN yroib W €ro MCHOJIb30BaHUE.
KokcoBanne kaMeHHOro yriisl, BaKHEWIIME MPOAYKTHl KOKCOXMMHUYECKOTO MpPOU3BOACTBA. B3anmuoe
BJIMSHUE aTOMOB B MoJieKyje (peHona (B3auMopeicTBre ¢ OpOMHON BOAON M THAPOKCHAOM HATpus).
[lonyuenue u npuMeHenue GpeHona.

Anbaeruasl. opmanpaerul M aueTanbAeru]l Kak NpeJCTaBUTENN aabAeruioB. [lonamue o
kemonax. CBOHCTBa (peakuusi OKUCJIEHMS] B KUCJIOTY U BOCCTAaHOBJEHHS B CIUPT, peakUus IOJU-
KoHAeHcauuu ¢opmanbaeruaa c (enonom). IlonmydyeHue (OKHUCIEHHEM CHOUPTOB) U IPUMEHEHUE
dopmanpaeruna u aneranbaeruna. eHonaohopMabaeTHAHbBIE IACTMACCHI. 1 epMOnIacmuyHocms U

mepmopeaxmueHoCb.

KapOoHoOBB € KHUCI OT Bl YKCYyCHasl KACIOTAa KaK IMPEACTaBUTENb IPEIEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOMCTBA YKCYCHOW KHCIIOTHI (B3aMMOJCHCTBHE C METaJUIaMH,
OKCHJIaMH METAJJIOB, THUIAPOKCHIAMH METAIJIOB W COJSIMH; peakius dsTepudukanun). llpumenenue
YKCYCHOU KHCIIOTBI.

CnoxHble >Pupsl U KU p bl. CoxkHBIE 3(PUPBI KaK MPOJYKTHI B3aUMOJIEHCTBUS KUCIOT CO
CIMpTaMH. 3HAUEHHUE CIIOKHBIX 3(DUPOB B MPHUPOJE U KU3HU ueroBeka. Omoenvhvie npedcmasumen
KUCTIOM UHO20 CIPOEHUS. OJleUHO08As, TUHOIe8As], TUHONIEH08Aasl, AKPUTIO8Asl, ujasenesas OeH30UHAs.

XKupsl kak crnoxkHble 3(UPHl MIMIEPUHA U KHUPHBIX KapOOHOBBIX KHUCIOT. PacTurenbHble U
KUBOTHBIE JKHUPBI, MX cOCTaB. ['Maponu3 win oMmbUIeHHE XKUPOB. Mbuta. Cunmemuueckue Mmorouue
cpeocmea (CMC). TlpuMeHeHHE KUPOB. 3AMEHA HCUPOS 8 MEXHUKE HENULYEBIM CHIPbLEM.

Y raeso bl [lonarue o0 yriaeBonax. [roko3a kak mpeactaBuTesb MOHOcaxapuaos. [lonsTue
0 JIBOMCTBEHHOM (PYHKIIMU OPraHUYECKOTO COCIUHEHUS Ha MPUMEpe CBOMCTB INIFOKO3bI KaK aJIbJIeTHAA U
MHOT0aTOMHOTO CIIUpTa — allbJeruocnupTa. bpoxkeHue riiroko3pl. 3Hau€HUE U MPUMEHEHHUE TIIHOKO3bI.
@pykmosa kak uzomep 21oko3vl. Caxaposa Kak IpeJCTaBUTeNb AUCaXapuaoB. [Ipouzeoocmeo caxapa.

Kpaxman u wnemmono3a Kak MpeAcTaBUTENM MonucaxapuaoB. CpaBHEHME HUX CBONCTB U
Oouonornyeckas pousib. [IpuMeHeHne 3TuxX noaucaxapuaos.

Jemoncrpanun. OkucieHue cnupra B anpieruj. KauecTBeHHblE peaklid Ha MHOTOATOMHBIE
criupthl. Komnekus <<KKamennsiil yrons>>. Kommekys mpoaykToB KOKCOXUMHYECKOTO MPOU3BOICTBA

PactBopuMocTh (eHosa B BoJe Npu OOBIYHON TeMIepaTtype v pu HarpeBaHuH. KadecTBeHHbIE
peakuuu Ha (eHoi. Peakius cepeOpsiHOTO 3epKaia ajubAeruI0B U TI0K03bl. OKHCICHHE albAeTHI0B U
[JIIOKO3bl B KHUCIOTY ¢ mnomouipio ruapokcuaa Meau (II). KauectBenHas peakuus Ha Kpaxmad.
Komnekmus »¢upubix macen. Komnekuus miaactmace u u3aenuii u3 Hux. Komnekius MCKyCCTBEHHBIX
BOJIOKOH U U3JIEIUHN U3 HUX.

JlabopaTopHusblie onbIThl. 6. CBolicTBa 3THIIOBOrO cnupra. 7. CBolicTBa rimuepuHa. 8. CBoiicTBa
dbopmanbreruga. 9. CpoiictBa ykcycHou kucioThl. 10. CpoiictBa kupoB. 11. CpaBHEHHE CBOWCTB
pPacTBOPOB MbLIa M CTHpalIbHOTrO mopomika. 12. CpoiicTBa ritoko3sl. 13. CBoiicTBa Kpaxmana.

Tema 4. A3oTcoaep:kamme opraHuveckue coequHenus (8/12 u)

A M u H bl. MeTHIaMHH Kak MpeACTaBUTENb aTM(PaTUYECKUX AMUHOB M AHWIMH — Kak
apoMaTuyeckux. OCHOBHOCTh aMUHOB B CPABHEHHH C OCHOBHBIMH CBOHCTBaMH aMMHaka. AHHUJIMH U €ro



CBOMCTBA (B3aMMOJICHCTBHE C COJISTHOM KHCJIOTOM M OpPOMHOW BOJOW). B3aumuoe eénusiHue amomos 6
MOJNEKYIax Op2aHudeckux coeourenuti Ha npumepe anunuxa. Ilomydenue anmnuHa mno peakuun H. H.
3unuHa. [[pumeHenne aHuauHA.

AMUHOKHUCITOTSHL [IMIMH M alaHWH Kak MPEACTaBUTENb IPUPOIHBIX aMHUHOKHUCIIOT.
CBolicTBa aMUHOKHUCIIOT Kak aM(QOTEPHBIX OPTaHUYECKUX COEAMHEHUN (B3aUMOACHCTBUE CO IIEeT0YaMHu U
kucnotamu). Ocobennocmu  ouccoyuayuy AMUHOKUCIOM 6 600HLIX pacmeopax. bunonsphvie uombi.
OOpa3zoBaHue TMOIUMNENTUIOB. AMMHOKAIPOHOBAas KHUCJIOTa KakK MPEACTaBUTENb CHHTETUYECKHX
aMHHOKUCIOT. [IoHATHE O CHHTETHYECKUX BOJIOKHAX HA MpUMepe KarpoHa. AMUHOKUCIOMbL 8 NPUPOOe,
ux buonoeuueckas pons. Hezamenumvlie amuHoxuciomel.

b e nm x u. benku kak momunentuasl. CTpykTypa OEnKOBBIX Mojiekyd. CBoiicTBa OenKoB
(ropeHue, TUAPOIIN3, IBETHBIC peakiuu). bruomorudeckas poib OEIKOB.

HykneunuHnoBbBl € KHUCIOTBHL. HykIeMHOBbIE KUCIOTH KaK MNOJUHYKICOTHABL. CTpoeHue
Hykineornna. PHK u JIHK B cpaBHenmu. VX ponp B XpaHEHMHM U Iepelade HAacleICTBEHHOU
uHbopmauuu. Ilonamue o 2eHHOU UHICEHEPUU U OUOMEXHOTIO2UU.

'enHeTnueckas CBA3b MEX/AY KJIaCCaMU OPTa-HUMUYECKUX COCTUHEHHU
. [ToHsiTHE O FEHETUYECKOM CBSA3M M T€HETUUECKHUX psaax.

JdemoncTpaumu. B3auMopnelcTBue aMmuaka M aHWIMHA C COJITHOM KHUCHIOTOW. Peakums
aHWwIMHa ¢ OpoMHOM Bomoi. Jloka3zaTenbcTBO Hamuuusi (YHKIMOHAIBHBIX TPYII B PacTBOpax
AMUHOKHCIIOT.

PactBopenune wu ocaxnenue OenkoB. LIBeTHble peakiuu OenkoB. ['opeHue NTUYBEro mepa u
mepcrsHod HUTH. Mogens Monekynsl JIHK. Ilepexonbl: 3TaHON — 3TWIEH — JTWICHIVIMKOIb —
STUJICHTJIUKOJISAT

meau (II); aTaHOn — 3TaHaNb — 3TaHOBAsI KUCIIOTA.

JlaGopaTopHble onbIThl. 14. CBOlicTBa OCIIKOB.

IpakTuyeckass padora Ne 1. PemeHue 5SKCepUMEHTANBHBIX 337ad MO HICHTU(DUKAUN
OpPraHUYECKUX COETUHEHMII.

Tema 5. Xumus u xu3ub (4/10 9)

[ImacTMaccs uBOIOKH a. [lomuMepusanus U NOJTUKOHACHCAIUS KaK CIIOCOOBI MOTyUeHUs
CUHTETMUYECKHUX  BBICOKOMOJEKYJSPHBIX  coeAuHeHuid. [losyueHme  MCKYCCTBEHHBIX  BBICOKO-
MOJIEKYJISIPHBIX ~COEAMHEHUN XHMMHUYecKoi Moaudukanuedn npupoAHbX mnoaumepoB. CrpoeHue
NOJIMMEPOB: JIMHEITHOe, MPOCTpaHCTBEHHOEe, ceTdaroe. [loHaTtne o mimactmaccax. TepMmormiacTHUHbIE U
TEPMOPEAKTUBHBIE MOJMMEpBL. OTaenbHbIE IIPEICTAaBUTEIN CUHTETHUECKUX M MCKYCCTBEHHBIX
OJIMMEPOB: (PeHon0(GopMaIbAETUIHBIE CMOJIBI, MOJIUBUHWIXJIOPU, TedyoH , nemtynous. Ilonarue o
XMMHUYECKHX BOJIOKHaX. HaTypaibHble, CHHTETHYECKHE U MCKYCCTBEHHbIE BoJIoKHA. Kiaccudukauus u
OTJIE/IbHBIE MPEICTAaBUTENIM XWMUYECKUX BOJIOKOH: alleTaTHOE (TpHUALleTaTHBIA ILIEIK) U BUCKO3HOE
B0JI0KHA, SUHUIXIOpUOHLLe (Xa0pun), nonunumpuivhsie (Humpon), noauamuouvie (Kanpow, HAUIOH),
noausgupnvie (1ascan).

® epw™meHTbl. PepMEHTHI Kak OMOJIOTHUECKUE KaTaIn3aTophl O6eakoBoit mpupozasl. [loHsTue o
pH cpeasl. OcoOGEHHOCTH CTPOEHUSI U CBOMCTB (CEIEKTUBHOCTb U 3(PPEKTUBHOCTH, 3aBUCUMOCTH
neiictBus oT Temmepatypsl 1 pH cpensl pactBopa) ¢epMEHTOB MO CPaBHEHHMIO C HEOPraHWYECKHMHU
KaranuzaTopamu. Poiab pepMeHTOB B JKU3HENEATEIBHOCTH KUBBIX OPraHU3MOB M TIPOU3BOJICTBE.

B utawmu H bl [lonstue o BuramuHax. Busl BuTaMuHHON HepoctarouHocTH. Knaccugukarus
BuTaMuHOB. Butamun C kak npeacTaBUTeNb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMHUH A Kak MpeJcTa-

BUTEJb JKUPOPACTBOPUMBIX BUTAMHHOB.

I'op ™Mo H bl [loHATHE 0 rOpMOHAxX Kak OMOJIOTUYECKH aKTHBHBIX BEIIECTBAX, BBHIIOJHSIOIINX
SHJOKPUHHYIO PETYJISALUIO JKU3HEIEATENBHOCTH OPraHn3MoB. BaskHelne cBolicTBa TOPMOHOB: BBICOKAs
¢duznonornyeckas akTUBHOCTh, TUCTAaHIIMOHHOE JeCTBHE, ObICTpOE paspyllieHne B TKaHsAX. OTaeNbHbIE
NPEeJCTaBUTENIM TOPMOHOB :MHCYAMH M ajapeHanuH. [Ipodwmnaktuka caxapHoro nuabera. [lonamue o
CMepOoUOHbIX 20PMOHAX HA NPUMeEpe NOJI08bIX 20MOHO8.

JlexapcTBa. JlekapcTBeHHass XUMH: OT ATPOXUMHUU U (hapMaKOTepanuu 10 XMMUOTEPAIIHH.
AHTHOMOTUKM U JucOakTeprno3. Hapkorumueckue BemectBa. Hapkomanus,  Ooppba c Hell
npoQHIaKTHKA.

Pemenue 3agay no opranuuyeckoi XxuMmu u. Perienne 3aad Ha BbIBOJT (OPMYJIbI
OpPraHMYECKUX BEIIECTB M0 MPOJIYKTaM CrOPAHUS U MACCOBBIM JIOJIIM 3JIEMEHTOB.



JdemoncTpanuu. Koseknuus miuactMacc, CHHTETMYECKUMX BOJOKOH M M3JENUHA U3 HUX.
Paznoxenne mepokcuaa BOAOPOAa C MOMOILIBIO MPUPOAHBIX OOBEKTOB, COJEpXKAIIUX KaTayiazy (ChIpoe
Mmsica, ceipoit kaprodens). Komreknuas CMC, conepskamux sH3uMBL. Mcnibitanue cpeasl pactBopa CMC
uHauKatopHoit  Oymaroi. Kouekuusi BUTaMHHHBIX MpernapaToB. McmblTaHue cpeisl pacTBopa
aCKOpOMHOBOW KHCJIOTHI WHIMKATOPHOW Oymaroi. lcmbiTaHwe anTedyHOro mpernapara WHCYJIMHA Ha
0eoK.

JlaGopaTopHble OnbITHI. 15. 3HAKOMCTBO B 00pa3IiaMu IJIaCTMACC, BOJIOKOH U Kay4yKOB.

IIpakTnyeckas padoraNe2. Pacno3HaBaHMe I1acTMacc U BOJOKOH

11 kaacc

Tema 1. Ilepuoguyeckuii 3aK0H U cTpoeHne aToma (4/6 4)

Otkpoitue AN MenageneeBoM [lepuoaguueckoro 3axoH a. [lepguie
HONBIMKU KIACCUDUKAYUYU XUMUYECKUX dlemMeHmog. BaxkHelue MOHITHS XUMUU: aTOM, OTHOCUTEIIbHAS
aToMHasg M MosekyispHas Maccel.  Otkpeitue Jl. WM. MenneneeBsiM llepuoanueckoro 3akona.
[Tepunonnueckwuii 3akoH B popmynuposke JI. 1. MenneneeBa Ilepumonumueckascuctema N
MenpeneesBa.

[lepuoanueckast cucrtema J[. M. MenneneeBa kak rpaduyeckoe OoTOOpakeHHE MEPUOAUYECKOTO
3aKkoHa. PasnuuHble BapuaHThl IepuoauYecKol cuctembl. I[lepuonbl W Tpynmbel. 3HaueHUeE
MEPUOIUYECKOr0 3aKOHA U IEPUOJIUYECKON CUCTEMBI.

CTtpoenueartoMa AToM— cloXHas yactuua. Omkpweimue 21eMeHmapHvlx Yyacmuy u
cmpoenus amoma. SIApo aToma: IPOTOHBI M HEHUTpOHBI. M3oTombl. H30monst 6000poda. DNEKTPOHBI.
DJekTpoHHAs 000J104Ka. DHEpreTudeckuii ypoBeHb. OpbOurtanu: S u p. d-Opbumanu. PacnupeneneHue
JIEKTPOHOB IO PHEPIeTUYECKUM YPOBHSIM M OpOUTAIAM. OJIEKTPOHHBbIE KOH(UTYpallMk aTOMOB XU-
MHUYECKHX 3JIEMEHTOB. BajleHTHbIE BO3MOKHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB.

[lepuonumueckuid 3aKOH U cTpoeHUE aToMa CoBpeMEHHOE MOHATHE
xumuueckoro aneMeHTta. CoBpeMeHHas (QopMyJIupOBKa IepUOAUYEcKoro 3akoHa. llpuuumnHa
NEePUOANYHOCTH B U3-MEHEHHHM CBOMCTB XHMHUYECKUX dieMEeHTOB. (OCOOEHHOCTH 3alOHEHHS
HHEPreTUUECKUX YPOBHEW B AJIEKTPOHHBIX O0OJIOYKAX aTOMOB IEPEXOJIHBIX 3JIEMEHTOB. DJIEKTPOHHBIE
CEMENCTBA 3JIEMEHTOB: S-

U p-37eMeHTs; d- u f~onemenmeot.

Jemoncrpanuu. Paznnunsie popmsl [leprnoanueckoii cucremsr 1. M. Menneneena.

Tema 2. Ctpoenue Bemecrsa (11/18 1)

KoBanenTHas xXuMuueckas CcBs3b. [loHiTue o koBaneHTHOU cBsizu. OOras
JJeKTpoHHas 1mapa. KpaTHOCTb KOBaJ€HTHOW CBSI3U. ONEKTPOOTPHULATENbHOCTb. [lepekpwisanue
9NeKMPOHHLIX opdoumaneti. o- u m-cea3u. KoBaleHTHash TONsApHAs M KOBAJICHTHAS HEMOJSpHAs
XUMUYeckue CBsi3u. OOMEHHBIN U JOHOPHO-AKIENTOPHBIA MEXaHW3MbI 00pPa30BaHUs KOBAJICHTHOUW CBSI3H.
BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IMOCTOSHCTBA COCTaBa JIJISl BEILIECTB
MOJIEKYJISIPHOTO CTPOEHUSI.

NonHasg xumMmuueckas cBs3b. Karuonsl u annonsl. MloHHas cBsi3b M €€ CBOICTBA.
HonHas cBs3b Kak KpallHUM Ciy4ail KOBAJICHTHOM TMOJSIPHOU CBSI3H. DopMynvHAs eOuHUya 8euecmad.
OmuocumenbHoCMb OeleHUst XUMUYECKUX C853ell HA UNDbL.

MeTannuueckass XUMHYECKas CcBs3b O0mue pusndeckue CBONCTBA METAIIOB.
3asucumocmv 21eKkmponposoOHocmu  memannogs om memnepamypsi. CrnaBbl. YepHvie u ysemmvie
Cnagwl.

Aepecamunsecocmoanusaseeu ecmsa. lazvl. 3akon Aeocadpo onsa 2azos. Monsaphuwiil
00veM 2a3000pasnvlx ewecms (npu H. y.). Kuokocmu.

BooopooHnaaxumuueckascss3ub Bodopoonas ceazv, kak ocodvuii cuyyai
MEANCMONEKYNAPHO2O 83aumooelicmsus. Mexanuzm ee 0bpazosanus u e1usiHue Ha ceolicmea eewecms (Ha
npumepe 600vl). Hcnonvsosanue 600vl 8 Obimy u HA NpPouzsoocmee. Buympumonexynapuas 6000poonas
CBA3b U ee bUoo2U4ecKas poib.

Tunwee xkpucmaanruueckux peuwemo K Kpucmanmuueckas pewemxa. Honnvie,
Memaniuyeckue, amomHvle U MOJIEKYIAPHble Kpucmaniudeckue pewemku. Annomponus. Amopgusie
gewecmeaa, ux OmaudumenbHule C6OUCMad.



Yucmuve seupecmea cmecu Cuecu u xumudeckue co-edunenus. 1 omozennvle u
eemepozennvie cmecu. Maccosas u ob6vemuas 0oau KoMnoHenmos 6 cmecu. Maccoeas 0o npumecel.
Pewenue 3a0as na maccosyro dono npumeceii. Knaccugpurayus sewyecme no cmeneHu ux yucmomsl.

HHucnepcHnuvecucmewm vl [lonamue oucnepcnoii cucmemsi. Jucnepcnas gaza u
oucnepcuonHnas cpeoa. Knaccugukayus oucnepcnvix cucmem. Koanououwvle oucnepcHvie cucmembi.
3oau u eenu. 3nauenue OUCNEPCHLIX CUCeEM 8 NPUPOOe U HCUSHU YeN0BEKd.

Jemoncmpayuu. Mooenv kpucmaniuueckou pewemku xaopuoa Hampus. Obpazybl MUHepaios ¢
UOHHOU KPUCANIUYECKOU PeulemKoll. Kalbyumad, eanuma. Mooenu Kpucmaniiuueckux peuemox
Kcyxoeo woa> (unu uoda), armasa, epaguma (unu keapya). Mooeno monsipnozo obvema 2azos. Tpu
azpe2amubix cocmosHus  600bl. ucmunnayus 600vi. O0pasyvl  pasiuyHblX OUCHEPCHBIX CUCHEM:
IMYNLCUL, CYCnen3utl, aspo3sonet, eeneti u 3onet. Koaeynayus. Cunepesuc. dpgpexm Tunoans.

Jlabopamopusie onvimol. 1. Onpeoenenue c6olcme HEKOMOPLIX Beujecms Ha OCHO8e MUna
Kpucmannudeckou pewemxu. 2. O3HaKomieHue ¢ KOJIeKyuel Nnoaumepos, HNIACmMAacc U 80J10KOH U
uzdenuui uz Hux. 3. JKécmxocmsv  600vl.  Ycecmpanenue oicécmrxocmu 600wl 4. O3nakomnenue c
MunepanoHuiMu 6ooamu. 5. O3HaKomieHue ¢ OUCHEPCHLIMU CUCEMAMU.

Ilpakmuueckoe 3anamue Ne 1. Ilonyuenue u pacnosnasanue 2azos.

Tema 3. dnexkmponumuueckana ouccoyuayus (7/19 u)

PactBoOpsl. PacTBOpsl Kak rOMOTEHHBIE CHUCTEMBI, COCTOSIIINE W3 YACTHUI[ PACTBOPHUTEIS,
PacTBOPEHHOI'O BEIIECTBA U TMPOAYKTOB HUX B3aUMOJICHCTBUS. PacTBopeHHe Kak (PU3MKO-XUMUYECKUI
npoiiecc. MaccoBast 101 paCTBOPEHHOT'O BelIecTBa. [HMbl pacTBOPOB. MoJjsipHasi KOHIIGHTpAIUs
BeliecTBa. MUHEpaabHbIE BOBIL.

Teopuss DAEKTPONUTHUUECKON NUCCOUAIHHU.

DNEKTPOIUT U HEIJEKTPOIUTHL. CTeneHb IeKTPOTUTHIECKON auccoruaiii. CUIbHbBIE U clladble
AJIEKTPOJUTHI. YPaBHEHUS IJIEKTPOJIUTUUYECKON nuccormanuu. Mexanusm auccoruanuu. CryneHyaTas
nuccouuanus. BonopoaHslii mokaszaTelnb.

K u c oo T bl B cBETE TEOPUH DIEKTPOIMTHYECKOW muccomumanuu. OOmmMe  CBOMCTBa
HEOPraHMYECKUX M OPraHMYECKUX KHUCIOT. YCIOBHUS TEUCHHS PEaKUUi MEXIy DJIEKTPOIUTAMHU [0
koHIa. Crenuduueckue cBOMCTBa a30THOM, KOHLIEHTPUPOBAHHON CEPHOI U MypaBbUHOM KHCIIOT.

O CHOBaAaHH S B CBET€ TEOPUHU IIEKTPOIUTUIECKON TUCCOIMAIINH, UX KIaCCH(PUKAIUS U OOIIHe
CBOMCTBAa. AMUHBI, KaK OpraHuueckue OcHoBaHHUsA. CpaBHEHHE CBOWCTB aMMHaKa, METHJIIAMHHA H
aHWJINHA.

C o1 u B CBETe TEOPUH DIICKTPOIUTHUYECKON AMCCOLMAINK, MX KIacCUPUKaus U oOiue
cBoicTBa. Conu Kuclble 1 OCHOBHbIe (COJM OpraHMYECKUX KHUCIOT. Mblia. DIEeKTPOXUMHUECKUH Pl
HaIpsSOKEHUH METAJIOB M €ro HCIOJIb30BAHME JUISI XapPaKTEPUCTUKU BOCCTAHOBUTEIBHBIX CBOMCTB
METaJIJIOB.

I'u 1 p o nwu 3. Ciayuau ruaposmsa coneid. Peakuus cpeasl (pH) B pacTBOpax TUAPOIH3YIOIIUXCS
cosieil. ' maponu3 opraHnyecKux BEIIECTB, €r0 3HAYEHHUE.

JdemoncTpanuun. lVcnbiTaHue pacTBOPOB 3JEKTPOJIMTOB M HEJJIEKTPOIMTOB Ha IPEIMET
JTUCCOITMAIIMU. 3aBUCUMOCTh CTETICHH JJICKTPOJUTUYECKON TUCCOIMAIMU YKCYCHOM KHCJIOTBI OT
pa3baBieHus pactBopa. [lpumepsl peakuuii HOHHOTO OOMeHa, UAYIIUX ¢ 0Opa3oBaHMEM OcCajKa, ras3a
WIM  BOJbl. XUMHYECKHE CBOMCTBA KHCIIOT: B3aUMOJCHCTBHE C METaUIaMH,  OCHOBHBIMH U
amM(pOTEpHBIMU

OKCHJIaMH, OCHOBaHUsAMH (III€JI0OYaMHU W HEPACTBOPUMBIMU B BOJIE), COJsIMU. B3ammopeiicTBue
A30THOMU KHCIIOTHI C Me/bio. Paz0aBienue cepHoii KucnoThl. OOyrIuBaHUE KOHIEHTPUPOBAHHOMN CEpHOM
KHUC- JIOTOM caxapo3bl. XMMHUYECKHE CBOMCTBA WIEJOYEH: PEAKIHS HEUTpaau3aliy, B3aUMOJICUCTBUE C
KHCIIOTHBIMH OKCHAAMH, COIsIMU. Pa3iioxeHne HepacTBOPUMBIX B BOJIE OCHOBAHUW IPU HArpEBaHUM.

XUMHUUYECKHEe  CBOMCTBAa COJICH: B3aMMOJACHUCTBHE C MeETalaMH, KHCJIOTaMH, IeJIoYaMu, C
npyrumu consimu. ['maponus kapOuaa kanbuus. W3ydenwe pH pacTBOpOB THAPONIHM3YIOMIUXCS COJEH:
KapOOHATOB IIETOYHBIX METAJIJIOB, XJIOPU/IA U alleTaTa aMMOHHS.

JlaGopaTopHble omnbIThbl. 6. O3HaKOMJIEHUE ¢ Koyulekiued kuciotT.7. Ilonydyenue u cBoiicTBa
HEPAaCTBOPUMBIX OCHOBaHUHM. 8. (O3HaKOMJIEHHME C KOJUIeKIMell ocHOBaHUU. 9. O3HaKOMJIEHHE C
KOJUIEKIIMEH MHUHEpanoB, cogepkamux coiu. 10. McneiTanue pacTBOPOB KUCIOT, OCHOBAaHUM U coliei
uHaukaropamu. 11. Paznuunple ciydam ruaponusa coseid. 12.['maponn3 XJIopuaoB W aleTaTtoB
HIEJIOYHBIX METAJIOB.



IIpakTuyeckasi padora No 2. PemeHue SKCHEpPUMEHTANBHBIX 3a7a4 Ha HWACHTHU(GHUKAIIIO
HEOPTraHWYECKUX U OPTaHUYECKUX COEIMHEHUM.

Tema 4. Xumnueckue peakuuu (11/21 q)

Knaccudpukanumss XUMHUYECKHUX peakIiluil.

Peakuuu, uaymue 6e3 m3MeHeHus coctaBa BemlecTB. Kiaccudukanus mo 4uciy M COCTaBy
pearupyromux BeIIECTB U MPOAYKTOB peakuuu. Peakiuu pas3ioKeHus, COCIUHEHUsS, 3aMEIICHUS U
oOMeHa B HEOPraHUYECKOM XuMuu. Peakiiuu npucoeInHeHus, OTIICTICHUS, 3aMEILIEHUs U U30MepU3aliu
B OPraHUYECKOW XHMMUU. Peakuuu noimmepusauy Kak YaCTHBIN Cllydall peakiui MPUCOCINHEHUS.

TennoBo 5 PekKT XUMHUUECKHX Pe€aKkIl Ui IK30- U SHIOTCPMHUUCCKUE PEAKITUH.
Tepmoxumuueckune ypaBHeHUs. Pacuer KoauyecTBa TEIUIOTHI 10 TEPMOXUMHUYECKUM YPAaBHEHUSIM.

CKopoCThbXUMMHUUYECKUXPEaKUU L [IoHITHE O CKOPOCTH XUMUYECKUX PEAKIIHI,
AQHAJIUTUYECKOE BBIPAKEHUE. 3aBHUCHUMOCTh CKOPOCTHM pEaKIUU OT KOHLEHTpaluu, J1aBJICHUS,
TEeMIIepaTypbl, TPUPOJIbl PEArUPYIOMIUX BEIIECTB, IUIOMIAAN UX COMPUKOCHOBEHHS. 3aKOH JEHCTBYIOLIUX
Macc. Penienue 3a/1a4 Ha XUMHUYECKYIO KUHETHKY.

K a Tt a n u 3. Katasmsaropsl. Karamu3. ['oMOoreHHslli M rereporeHHblii karanus. IIpumepst
KaTaJIUTHYECKUX IPOLIECCOB B NPOMBINUICHHOCTH, TEXHHUKE, ObITy. DepMeHThl MU UX OTIUYUA OT
HEOpPraHMYECKUX KaTann3aropoB. lIpuMeHeHune kaTain3aTtopoB U (EpMEHTOB.

XumMmuuyeckoepaBHOBEcHue. Obpatumble U HEOOpaTUMbIE peakMH. XUMHUECKOE
paBHOBECHE M CIOCOOBI €ro CMELIEHUS Ha mpuMmepe nojaydyeHus ammuaka. CHHTE3 amMMmHaka B
npOoMbIIUIeHHOCTH. [loHSATHE 00 ONTHUMAaNbHBIX YCIOBHIX MPOBEICHUS TEXHOJIOTMUYECKOTO MpoIiecca.

OKHMCIUTENbPHO-BOCCTAHOBUTEIbHB € I POILeEccb. OKUCTUTENIBHO-
BOCCTAHOBUTEJIbHbIE  peakuuu. OKHUCIUTENb M BOCCTaHOBUTENb. OKHUCIEHHUE M BOCCTAaHOBIJICHHE.
CocraBieHre ypaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METO/I0M 3JIEKTPOHHOIO OaiaHca.

Ob6mue ceoicTBa MeTalaoB. XUMUYECKHE CBOMCTBA METAJNIOB KaK BOCCTAHOBHUTEIEH.
B3aumopeiicTBre METAIIIOB ¢ HEMETAJNIAMU, BOJOM, KUCIIOTAMHU U pacTBOpamMu cosieil. Meramnorepmus.

Koppo3us MeTamnnoB Kak OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mporiecc. CrocoObl
3aIMUTHI METAJIOB OT KOPPO3UH.

O6bmumecBoicTBaHEeMETaddo B. XUMUYECKHE CBOICTBA HEMETAJIOB Kak
okucnurtenel. B3aumopeilicTBue ¢ MeTamiaMu, BOJOPOJOM U JpyrumMu HemeTtamnamu. CoilicTBa
HEMETaJUIOB KaK BOCCTaHOBUTENEH. BzaumojnelicTBue ¢ MNPOCTBIMM U CIOXHBIMU  BELIECTBAMH-
okucnuTensiMu. O01Iast XapaKTepUCTUK TajIOTeHOB.

DOnexTpoau3 OO0mue crnocodbl MOTYYSHHUS METAUIOB M HEMETANIOB. DJIEKTPOIIU3
pPacTBOpPOB U PACIUIABOB 3JIEKTPOJIUTOB Ha MPUMEpPE XJIOpUIAa HATpUs. DINEKTPOIUTHUYECKOE MOTyuyeHUe
amtoMunus. [IpakTnueckoe 3HaueHHE JIEKTPoIK3a. ['anbBaHOIIACTUKA U TalbBaHOCTETHS.

3aka4eHUue. [lepcnekTUBBl pa3BUTHS XUMUYECKOW HAYKH U XUMHUYECKOTO MPOU3BOJICTBA.
XuMus U pobiieMa OXpaHbl OKpPY>KaloIei cpebl.

JdemoHcTpanuu . DK30TEPMUYECKUE M DHAOTEPMHUYECKHE XUMHUYECKHE PEaKIUu. TerioBbie
SBJICHUS] TP PACTBOPEHUU CEPHOU KUCIOTHI U aMMUAYHOM CENUTPBI. 3aBUCUMOCTh CKOPOCTH PEaKLHUU
OT TMPHUPOMABI BEHIECTB HA NPHUMEPE B3aUMOJCHCTBUSA PACTBOPOB PAa3IMYHBIX KHCIOT OJIMHAKOBOM
KOHIIEHTPAIlMU C OJWHAKOBBIMH KycOukamH (TpaHylaMH) LHWHKAa W OJUHAKOBBIX KYCOYKOB pa3HbBIX
METaJIJIOB (MarHus, IIMHKa, )Kelie3a) C pacTBOPOM  COJSTHOM KHUCIOTHL. B3aumopeiicTBue pacTBOpOB
CEpHOI KHUCJIOTHI C pacTBOpaMH THOCYIb(haTa HATpUs PA3IMYHON KOHIIEHTPAIMU U TEMIEPaTypHhI.
Mopens kunsmiero cnos.  PasznokeHwe Iepokcuia BOJOPOJAa C IOMOIIBKD  HEOPTaHMYECKHUX
karanu3atopoB (FeCl2, KI) u npupoHbix 00BEKTOB, COAEPKAIUX KaTanasy (ChIpoe MsICO, KapTodens).
[Ipocreliliie  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE PEAKIMHU: B3aMMOAECHCTBUE IIMHKA C COJISTHOU
KUCTOTON U xkene3a ¢ cynbdaTtom wmeau (II). Moaens anexkTponusepa. Mojenb 3MeKTPOTU3HON BaHHBI
JUISL TIOJTYYEHUS aJTFOMUHUS.

JlabopaTopubie omnbIThbl. 13. TlomyyeHue KuCIOpoaa pas3ioKEHHEM IEPOKCHIa BOJIOpPOAA C
MTOMOIIBIO TUOKCH/IA MapTaHIla ¥ Karajasbl ceiporo kaprodens. 14. Peakiust 3amenieHus: MeIu Keae30M
B pac- TBope cynbdara meau (II). 15. [Monyduenue Boopoaa B3aUMOACHCTBUEM KHUCIOTHI C IIMHKOM. 16.
O3zHakoMJIeHHE ¢ KOJUleKnend MeTaioB. 17. O3HakOMJIEHHE C KOJIJIEKIUEH HEeMEeTaslIoB.

IIpakTuyeckas padora Ne 3KI'eHernueckas CBS3b MEXKIY PpAa3IUYHBIMH  KJAcCaMu
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB>> (1J1s1 IBYyX4YacOBOTO BapHaHTa U3YUYCHHUST Kypca).



TeMaTnuyeckoe NJIAHMPOBAHUE

Y4yeOHO-TeMATHYECKHI JIAH

Ne i/t Tewma paznemna Kox-so TpaxTirieckue
JacoB paboThl
10 knace

1 Beenenue 1

2 CtpoeHue OpraHu4eCKuX COCTUHECHUN 3

3 YrneBogoposl 11

4 Kucnoponcoaepikaiiue opraHM4eCKue COeTMHCHIS 10

5) A3oTocoepxaIife OpraHmueckue COeIMHEHUS 5) I1.P.Nol

6 Buonornyecku akTHBHBIE BEILIECTBA 2

7 HckyccTBEHHBIC M CHHTETUYECKUE OPTaHUYICCKUE 5 1P N2

COEIMHEHHS
Htoro 34 2
Yu4eOHO-TeMaTHUYECKHH IJIaH
Ne 11/ Paszen Kon-Bo [IpakTueckue
4acoB paboThI
1llknace

1 [Teproaudeckuii 3aKOH U CTPOCHHE aToMa 6

2 CtpoeHue BelecTa 18 I1.P.Nel

3 DIEKTPONUTHYECKAST JTUCCOLUAIIMS 19 IL.P. Ne 2
4 XVMHYECKUE PEAKIINU 21 IT. P. Ne 3
5 Peseps 4

Htoro: 68 3




Y4yeOHO-MeTOAMYECKOE, TPOTPAMMHOE U MAaTEPHAJIBHO — TEXHHYECKOe o0ecredeHue mno
xumun 1 10 -11 kaaccos

Y4eOHO-METOANYECKOE U MPOTPAMMHOE 00€CTICUCHHE:

YMK «Xumus. 10 xkaacc. bazoBblii ypoBeHb»

1. Xumus. 10 knace. YueOnuk. bazosiii ypoBens (aBTop O. C. I'abpuensn). 192 c.

2. Meromuueckoe mocobue. 10 kmacc. ba3oBwiii ypoBeHnb (aBropel O. C. I'abpmensH, A. B.
Smykoga). 224 c.

3. Kawra mis yaurens. 10 xiacce. basossiit yposens (aBTopst O. C. 'abpuensa, U. I'. Octpoymos,
C. A. Cnazkos). 240 c.

4. Pabouas Tetpanp. 10 kmacc. ba3zoserit yposens (aBropsl O. C. ['abpuensH, A. B. Smrykosa). 160

5. KonTtpoinbHble u ipoBepouHbie padboThl. 10 kinacc. bazoslii ypoBens (aBTopbl O. C. ["'abpuernss,
I1. H. bepe3kun u 1p.). 256 c.

6. Opranuveckasi XuMUs B TecTax, 3agavax, ynpaxHeHusx. 10 kmacc (aBropsl O. C. 'abpuensH,
N.T. Octpoymos, E. E. OctpoymoBa). 400 c.

YMK «Xumus. 11 kiacc. ba3oBblil ypoBeHb»

1. Xumus. 11 xknacc. bazossiii ypoens. Yueonuk (aBrop O. C. [N'abpuernsn). 224 c.

2. Meronuueckoe mocobue. 11 kmacc. ba3oBwiii yposenb (aBropel O. C. I'aGpuensH, A. B.
SAmykosa). 192 c.

3. Kuwura mig yaurens. 11 xiacce. bazossiit ypoens (aBtopst O. C. I'abpuensn, 1. I'. Octpoymos,
C. A. Cnankos). 272 c.

4. Pabouas Tetpaap. 11 kiacc. bazossriii ypoBens (aBTopsl O. C. ['abpuensn, A. B. Surykosa). 192

5. KontpounbHele u mpoBepounsie padboThl. 11 kinacc. basosslit ypoens (aBTopsl O. C. ['abpuensn,
1. H. bepeskun u ap.). 224 c.

6. OOmrast xuMus B TecTax, 3aj1avax, ynpaxsnenusx. 11 kiacc (aBropel O. C. I'abpuensn, U. T.
Octpoymos, A. I'. Beeaenckas). 304 c. -

IlinanupyemMblie pe3yabTaTbl U3yYeHHSI

[Tnanupyemble pe3ynbTaThl OCBOSHUS 00YYAIOIIMMUCI OCHOBHOM 00pa30BaTeIbHONW MPOTpaMMbI
OCHOBHOTO 0011ero o0pa3oBaHUs YTOUHAIOT U KOHKPETHU3HPYIOT OO0Iee MOHWMAaHUE JIMYHOCTHBIX,
METANPEAMETHBIX M IPEIAMETHBIX pEe3yJbTaTOB KakK C IIO3UMLUMHU OpraHU3alUd HMX JOCTHXKEHUS B
00pa3zoBaTebHOM IPOIIECCEe, TaK U C TTO3UIIMH OLIEHKHU JOCTHUKEHHUS STUX PE3yIbTaTOB.

[Tnanupyemble pe3yabTaThl cPOPMYITUPOBAHBI K KOXKIOMY pa3ieny yaeOHOM MporpaMMel.

3HATh:

- 8adicHelwue Xumuyeckue NnoHamus: BEUECTBO, XUMUYECKUM 3JIEMEHT, aTOM, MOJEKYIa,
OTHOCUTEJIbHASI aTOMHAasi M MOJIEKYJSIpHAs MacChl, HOH, AJUIOTPONMs, HU30TONBI, XUMHUYECKASI CBA3b,
AJIEKTPOOTPHUIIATEIHFHOCTD, BAJICHTHOCTb, CTETIEHb OKUCJICHHS], MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00BEM,
BEILIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJSPHOIO CTPOEHUS, PACTBOPBI, IJIEKTPOIUT M HEDIEKTPOJIUT,
ANIEKTPOJUTHYECKAS JUCCOUUALNSA, OKUCIUTENb W BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAaHOBJICHHE,
TEIIOBOM 3(PQeKT peakmuu, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTalu3, XUMHUYECKOE pPaBHOBECHE,
YTIIEPOIHBIN CKeTeT, GyHKIMOHATbHAS TPYIa, H30MEPHSs, TOMOJIOTHS;

- OCHOGHble 3AKOHbl XUMUU: COXPAHEHUWE MACChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

- OCHOGHble meopuy Xumuu: XUMHYECKOM CBS3H, DJIEKTPOJUTHUYECKON JHCCOLIMALINH,
CTPOEHUS OPraHUYECKUX COCIMHEHNI;

- sadiCHelluue gewecmea U Mamepuaisbl: OCHOBHBIE METAJUIBl M CIUIABbI, CEpHAsl, COJIsTHAS,
a30THAas M YKCyCHAsl KHUCJIOTHI, MIEIOYH, aMMHUaK, MUHEPAJIbHBIE YA0OpPEHUs, METaH, dTUJICH, alleTUJICH;
OCH30J, JTaHOJ, >KUPBI, MbBUIA, TJIFOKO3a, caxapo3a, Kpaxmal, KJIeTdaTka, OelKH, UCKYCCTBEHHBIC H
CHHTETUYECKHE BOJIOKHA, Kay4yKH, MJIACTMACCHI;

yMeTh:

— Ha3bIBaTh U3Y4YECHHBIE BEIIECTBA MO «TPUBUATIBLHOW» U MEKIYHAPOAHON HOMEHKIIATYpE;

- ONpEeAeNsATh: BaJE€HTHOCTb M CTENEHb OKHUCIEHUS XHUMHUYECKUX HJIEMEHTOB, THI
XMMHYECKON CBA3U B COCAMHEHUSIX, 3aps/l MOHA, XapaKTep Cpelibl B BOJAHBIX PACTBOPaX HEOPraHUYECKUX



COCJIMHEHUH, OKHUCIUTEIb M BOCCTAHOBUTEIb, NPUHAJICHKHOCTh BEIIECTB K pa3JIMYHBIM KjaccaM
OPraHUYEeCKUX COCIUHECHUM;

- XapaKTepU30BaTh: 3JEMEHThl MajbIX MEPUOAOB MO UX MOJokeHUIo B llepmoamyeckoi
cucreme /.M. MenneneeBa; o0mue XUMAYECKHE CBOMCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX U OPraHUYECKUX COCJIMHEHUM;, CTPOCHHE M XHMHUYECKHE CBOMCTBA H3YYEHHBIX
OPraHUYEeCKUX COCIMHECHUN;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; IPHUPOILY
XUMUYECKOM CBSI3M (MOHHOW, KOBAJIEHTHOW, METAJUIMYECKOM), 3aBUCHUMOCTb CKOPOCTH XHWMHUYECKOU
PEaKIMK U TTOJI0KEHUS XUMHUYECKOT'O PABHOBECHS OT PA3IMYHBIX (PaKTOPOB;

- BBITIOJIHSTh XUMHUYECKUN IKCIIEPUMEHT MO0 PACMO3HABAHUIO BAXKHEUIIMX HEOPTaHUYECKHUX
Y OPraHUYEeCKUX BEIIECTB;

- MPOBOJIUTh CAMOCTOSITEIBHBIM TOMCK XHWMHYECKOW HH(POPMAIMK C HCIOJIh30BAHUEM
Pa3IMYHBIX HMCTOYHUKOB (HAyYHO-TIOMYJSPHBIX M3JIaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WNHTepHeTa); MCHONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUU i OOpabOTKM W Tepenayn XUMUYECKOU
nHpopmaIuu 1 e€ IpeICTaBICHUs B Pa3IMYHBIX (OopMax;

HCNOJIb30BATh NPHOOpPETEHHbIE 3HAHMUS M YMEHHSl B NPAKTHYECKOH [1eATEJbHOCTH H
NMOBCEIHEeBHOM KM3HU JJIA:

- OOBSICHEHUSI XWMHUYECKUX SIBJICHHH, MPOUCXOIAIIMX B TPHPOAE, OBITYy H Ha
MIPOU3BOJICTBE;

- OnpeeieHUsT BO3MOXKHOCTH IIPOTEKAHUS XHWMHYECKUX TMPEBpAIlCHUA B Pa3IMYHBIX
YCIIOBHSIX U OLEHKH MX MOCJIECTBUN;

- HKOJIOTUYECKU IPAMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH Cpelie;

- OLICHKH BIIMSIHUSI XUMUYECKOTO 3arpsi3HEHHS] OKPYKAIOIIEH Cpeibl HA OPraHu3M YeJIOBeKa
U JApYTHE )KUBbIE OPraHU3MBbI;

- 0e30macHOro OoOpamieHHuss ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JTaOOpaTOPHBIM
000pyI0BaHKEM;

- MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha TPOU3BO/ICTBE;

- KPUTHYECKON OIICHKH JOCTOBEPHOCTH XUMHYECKONW HWHGOpMAalMU, TOCTYyMaIend u3
pPa3HbIX HICTOYHUKOB.



