MWHUCTEPCTBO IMMPOCBEMEHUSPOCCHUNCKOM ®EJEPAIIAN
MMHUCTEPCTBO OEPA3OBAHUE KY3BACCA
MYHULIMIAJBLHOE KASEHHOE YUYPEXKIEHUE
«YTIPABJEHUE OBPA30BAHUEM MBICKOBCKOT'O
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MAOY COLI Ne 1 MBICKOBCKOI'O I'O

YTBEPXJIEHO
Hupexrop

Tumodeen K.II.
poToKOJI 11/coBera Ne 1
ot 30 aBrycra 2024 r.

PABOYAS ITPOI'PAMMA
KypcC 0 BbIOODY
« IIpocro o cnoxuoM. Xumus 10-11 knace »
s ooygarommxest 10-11 kmacca



PabGouas mporpamma «Ilpocto o cnoxnom. Xwumus 10-11 kimace»
oOecrieynBaeT JOCTUXKEHUE TJIAaHUPYEMBIX pEe3yNbTaTOB OCHOBHOM
oOpa3oBaTenbHON MporpaMmbl  cpeiaHero oodmero oOpaszoBanus. [Iporpamma
pa3paboTaHa Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeNbHOM MPOTPaMMBl CpeJHETr0 0O0IIero o0pa3oBaHUS U MPUMEPHOMN
MPOTrPaMMBbI 110 XUMUHU.

Pabouas mnporpamma «IIpocto o croxHom. Xumums 10-11 kmace»
obecrnieunBaer JOCTUKEHHE IUTAHUPYEMBIX pe3yJIbTaTOB OCHOBHOI
o0Opa3oBaTeNpHOM MNporpamMmbl cpeaHero oOmiero oOpa3oBanus. IIporpamma
pazpaboTaHa Ha OCHOBE TpeOOBaHMIl K pe3ylbTaTaM OCBOECHHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTPaMMBI CpeJHEro oO0Iero o0pa3oBaHUS U MPUMEPHOMN
IPOTpaMMEI 110 XuMuH (YTrITyOJICHHBIH YPOBECHB)

Pa6ouas mporpamma kypca «IIpocto o cmokaom. Xumust 10-11 kmace»
npeaHasHadeH ais yyamuxces 10- 11-x kiaccos.

OCHOBHOI1 aKIIEHT IpH pa3pabOTKe MPOrpaMMbl Kypca JellaeTcs Ha PEIICHUH
3asa4 no onokam: «OO0mas xumus», «Heoprannueckast xumus», «OpraHudeckas
xumus». Oco00e BHUMaHUE yIEIseTCd METOAUKE PEIICHHS 3a7]a4 OCHOBHOM YacTu
1 ypoBH: C 110 KOHTPOJIBHO- U3MEPUTENIBHBIM MaTepuanam EI'D.

Hean:

- pa3BUTHE TIO3HABATEIBLHON JEATEIBHOCTH 00YJaIOIINXCS YePE3 aKTUBHBIC
(GhOopMBI M METOIBI OOYUYCHHUS;

- pa3BUTHE TBOPUECKOTO MOTEHIINAIA 00YYarOIINXCsl, CIOCOOHOCTH
KPUTHYECKHU MBICIIUTH;

- 3aKpeIUIeHUE U CUCTeMATH3alus 3HAaHUI 00yJaroIuxcs Mo XUMHUH;

- 00yueHue o0y4aronIMXxcsi OCHOBHBIM MOJX0JIaM K PEHIEHUIO PACYETHBIX
3aJ1ay 10 XMMHUH, HECTAaHAAPTHOMY PEUICHUIO MPAKTUYECKHUX 3a/1ay.

3anayu :

- IOATOTOBUTH BBIITYCKHUKOB K €IMHOMY I'OCY/1apCTBEHHOMY 3K3aMEHY IO
XUMHH,

- pa3BUTh YMEHMSI CAMOCTOSTEIBHO PabOTaTh C JINTEPATYPOH,
CUCTEMAaTHYECKU 3aHUMAThCS pEeLIeHUEM 3a]1ad, padoTaTh C TECTAMH Pa3IUYHbIX
THUIIOB;

- BBISIBUTH OCHOBHBIC 3aTPYIHEHHSI M OIITMOKY TIPH BBIMOJIHEHUH 3a1anuii EI'D
0 XUMHH;

- Hay4uTh OOyUaroluXxcs MprueMamM pelieHus 3a/1a4 pa3IndHbIX THUIIOB;

- 3aKPENUTh TEOPETUUECKHUE 3HAHUS IKOJILHUKOB MO HanboJIee CI0KHBIM
TeMaM Kypca o0111eil, HSOPraHUYECKOU U OPraHUYECKON XUMUH;

- c110coOCTBOBATh MHTETPAIIMU 3HAHUN yYalllMXCsl 10 MpeAMETaM
€CTECTBEHHO-MATEeMaTUUYECKOTO IIUKJIa MPU PEIICHUH pACYETHBIX 33a]1a4 M0 XUMUU;

- IPOJIOJKUTH (POPMUPOBAHUE YMEHHSI AHAIIM3UPOBATH CUTYAIUIO U JIENaTh
IIPOTHO3BI.

l. Ilnanupyemblie pe3yJbTATHI OCBOCHUSA Y4eOHOI0 NpeaMeTa

B cTpykType miaHupyeMbIX pe3yiabTaToB BBIIEISIOTCS CAEAYIOIIUE TPYIIIbL:
JMYHOCTHBIE, METANPEIMETHBIE U MPEAMETHBIE PE3YJIbTATHI.
JInyHOCTHBIE Ppe3yJbTaThbl: BKIIOYAIOT TOTOBHOCTH M  CIHOCOOHOCTH



oOyJarommxcsi K  CaMOpPa3BUTHIO M JIMYHOCTHOMY  CaMOOIPEACIICHHIO,
chOpMHUPOBAHHOCTh HUX MOTHBAIlMM K OOYYECHHI0O U  IIEeJICHANpPaBICHHOMN
MO3HABATEILHON  JIEATEIIbHOCTH, CIIOCOOHOCTh CTaBUTh 1€ U  CTPOHUTH
JKW3HEHHBIE IUIaHbl, CIIOCOOHOCTh K OCO3HAHHMIO POCCHHMCKON TI'pakJIaHCKOU
UJICHTUYHOCTHU B IOJIMKYJBTYPHOM COLIUYME

JIMYHOCTHBIE pe3yJibTAaThbl OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbLHOU
NMPOrpamMMbl J0JIKHbI OTPAXKATH!

1) chopMupPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, @ TAKXKE pa3IMUHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MUPE;

2) chopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHUSI M CAMOBOCIMTAHUS B
COOTBETCTBUM C OOIIEYETOBEUYECKMMH LIEHHOCTSAMHM U HJACaaMU TPakJaHCKOTO
o0I1ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOW WU
OTBETCTBEHHOM JI€ATEIbHOCTH;

3) TOJIepaHTHOE CO3HAHME W TIOBEJACHUE B TMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTb U CIIOCOOHOCTh BECTH IHAJOT C JAPYTUMHU JIOABMH, TOCTHTaTh B HEM
B3aMMOIIOHUMAHHUSA, HAXOAUTH OOIIUE ETTH U COTPYAHUYATH JIJISl KX TOCTH)KCHUS;

4) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, JIETbMH MIIAJILIErO BO3pPACTa,
B3pPOCIBIMA B 00pa30oBaTe/bHOM,  OOIIECTBEHHO  IMOJE3HOW,  y4eOHO-
HCCIIEIOBATENLCKOM, MPOCKTHON U IPYTHX BUIAX JACSITEIbHOCTH;

D) TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHWIO, B TOM 4YHUCJE
caM000pa30BaHUIO, Ha NPOTSHDKEHWU BCEW KU3HU; CO3HATENIbHOE OTHOILIECHUE K
HENPEepPhIBHOMY O00pa30BaHUIO KaK YCIOBHUIO YCIEUIHOW Npo(eCcCHOHAIbHON u
OOIIECTBEHHOM JIESATEIHLHOCTH;

MeTanpeaMeTHble pe3yJbTaThbl OCBOCHUSI OCHOBHOI 00pa3oBaTe/ibHOM
MPOrpaMMBbl JOJZKHBI OTPAXKATH '

1) ymeHue camMoCTOSITEIbHO OMPENENATh IEIU JEATCIIbHOCTH U COCTaBJISATh
MJIaHbl  JIEATEIbHOCTH; CaMOCTOSTEIbHO OCYIECTBIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIESITEIBHOCTh; HCIOJIb30BaTh BCE BO3MOXHBIE PECYPChHI s
JOCTUKEHHUSI TIOCTaBJICHHBIX IIeJIell U pealu3aluy IJIaHOB JESTEeIbHOCTH;
BBIOMPATh YCIEUIHbIE CTPATErUH B Pa3IMUHBIX CUTYAIUsX;

2) yMeHHe NpPOAYKTUBHO OOIIATHCA M B3aUMOJEHCTBOBATH B IIpoliecce
COBMECTHOM  JCSATEIbHOCTH, YYUTHIBATh TMO3UIMH  JPYTUX  YYaCTHUKOB
nesaTebHOCTH, 3O (PEKTUBHO pa3pemaTbh KOH(DIUKTHI;

3) BiameHWe HaBBIKAMHU TI03HABATEIBHOW, Y4E€OHO-UCCIIENOBATEILCKOU H
MPOCKTHOM JESATENHHOCTH, HABBIKAMH pa3pelieHus] MpobsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSATEIILHOMY IOUCKY METOAOB PEIICHUS MPAKTUUYECKUX 3a/1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MTO3HAHMS;

4) TOTOBHOCTh M CHOCOOHOCThP K CaMOCTOSTEIBHON HWHGOPMAIIMOHHO-
MO3HABATEJILHON JIESATEILHOCTH, BJIaJICHUE HABBIKAMU TMOJIyYEHHUS HEO0OXOIUMOMN
nH(pOpMaIKU U3 CIOBapei pa3HbIX TUIIOB, yMEHUE OPUEHTUPOBATHCS B PA3TMUHBIX
UCTOYHUKAX MWH(OOpPMALUM, KPUTUYECKH OIEHUBATh U HWHTEPIPETUPOBATH
nH(poOpMaIHIo, MOTyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

5) YMEHUE UCII0JIb30BaTh cpeacTna MH(pOPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHoJorui (manee - WMKT) B pelieHMM KOTHUTHBHBIX,



KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a7ad ¢ COOJIFoAeHUEeM TpeOOBaHUMN
YPrOHOMHUKH, TEXHUKHU 0€30MMacHOCTH, TUTUEHBI, peCypcocOepe:KeH s, TPABOBBIX 1
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301MacHOCTH

B pe3yabrare m3ydenusi kypca mo BbiOOpy «IIpocTo 0 cJI0KHOM.
Xumus 10-11 kaace» Ha ypoBHe cpeiHero o01ero 00pa3oBaHms:

BbInyCKHMK HAYYHUTCH:

YCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHbIC CBSI3M MEXKJY CTPOCHHEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB M TNEPUOJANYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKHUX
SJIEMCHTOB M HX COCIMHCHHUUA B COOTBETCTBHU C IIOJ0KCHHEM XHUMHYSCKHUX
AJIEMEHTOB B MEPHUOIUYECKON CUCTEME;

aHAJIM3UPOBATh COCTAaB, CTPOCHUE M CBOMCTBA BEIIECTB, IPUMEHSS MOJIOKEHUS
OCHOBHBIX XMMHUYECKHUX TEOPUH: XUMHUUYECKOIO CTPOCHHUS OpPraHUYEeCKHUX
coequHeHuid  A.M. byTinepoBa, CTpoe€HMsT  aTomMa, XHUMHUYECKOH  CBS3H,
AJEKTPOJUTHYECKON JUCCOIMALIMM  KHUCJIOT M OCHOBAaHWUM; YCTaHABJIMBATh
MIPUYUHHO-CJICACTBEHHBIC CBA3W MEXIY CBOMCTBAMH BEIIECTBA U €TI0 COCTABOM M
CTPOCHHUEM;

MIPUMEHATh TPaBUJIa CUCTEMATUUYECKOW MEXKIYHAPOJHOW HOMEHKJIATYpPhl Kak
CpEACTBa pa3InueHUs U UACHTU(UKAIIUK BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

COCTaBJISAITh MOJICKYJISIDHBIE U CTPYKTYpHbIE (OpMysbl HEOPTaHUYECKUX W
OpraHUYECKUX BEIIECTB KaK HOCUTEIEH MHQOpMAIUU O CTPOSHUU BEIECTBA, €ro
CBOMCTBaX W MPUHAJIC)KHOCTH K OMPE/ICICHHOMY KJIACCY COCIMHECHUM;

XapakTepu3oBaTh (PU3MYECKUE CBONCTBA HEOPTraHMYECKUX W OPTraHUYECKUX
BEILIECTB M YCTAHABJIMBATH 3aBUCUMOCTH (DM3UYECKUX CBOMCTB BEILIECTB OT THUIIA
KPUCTAJITMYECKON PEIIETKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B HU3MEHEHHU XHMHYECKHUX CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOIHBIX COSIMHEHUMN, BBICIIIMX OKCUJIOB U THIPOKCHUJIOB,;

MIPUBOJAUTH TPUMEPHI XUMHUUYECKHUX PEaAKIUM, PACKPBIBAIOIIUX XapaKTEpPHbIC
XMMHWYECKHUE CBOWCTBA HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB HM3YYEHHBIX
KJIACCOB C IENBI0 UX HASHTU(PUKAIMK U 00bSICHEHUS 00aCTH IPUMCHECHUS;

OMpENENATh MEXaHU3M pEaKUMH B 3aBUCUMOCTH OT YCJIOBUH MPOBEIACHUS
peaKIMu U MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUUYECKUX PEaKIUuil Ha
OCHOBE THUIIa XUMHUUYECKOU CBSI3U U aKTUBHOCTH PEAareHTOB;

YCTaHABJIIMBATh 3aBUCUMOCTb PEAKIIMOHHOW CIOCOOHOCTH OPTraHUYECKHUX
COCIMHEHUN OT XapakTepa B3aMMHOTO BJIUSHUS aTOMOB B MOJIEKyJlaX C IEJbIO
MPOTHO3UPOBAHUS MPOAYKTOB PEAKITUU;

YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM pEakiMu W CMEIICHUs
XHMHUYECKOTO PAaBHOBECHSI OT pa3IWYHBIX (DAKTOPOB C IENIBIO OIpeaSICHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUUECKUX MTPOIIECCOB;

YCTaHABJIMBAaTh TE€HETUYECKYI0 CBSI3b MEXIY KJacCaMUd HEOPraHWUYECKUX U
OpraHWYeCKUX BEIISCTB IS OOOCHOBAaHMS NPUHIUIIHAIBHOM BO3MOXKHOCTH
MOJYYEHHS] HEOPTaHUYECKUX U OPraHUYECKHX COCAVMHEHUU 3aIaHHOTO COCTaBa U
CTPOCHUS;

noAOWpaTh PpPEareHThbl, YyCJIOBUS W  ONPEACNSTh MNPOIYKTHl  PEaKIui,
MO3BOJIAIONIMX  pEaM30BaTh JaO0OpAaTOpPHbIE U  MPOMBIIUICHHBIE  CIIOCOOBI
MOJYy4YEeHUS BaXKHEHIIMX HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;

ONpPEAEATh XapakTep CpeAbl B pe3yJbTAaTe€ THUIPOJIM3a HEOPraHUYECKUX M
OpPraHMYEeCKUX BEIIECTB MW NPUBOJUTH MPUMEPHl THUAPOJM3a BEIIECTB B



MOBCEJHEBHON JKU3HU YENOBEKa, OMOJOTMYECKHMX OOMEHHBIX Mpoleccax u
MIPOMBIILICHHOCTH;

MIPUBOJUTH NPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMI B MPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIHOCTH OPTraHU3MOB;

O00OCHOBBIBaTh  TPAKTUYECKOE  HCIOJIB30BAHWUE  HEOPTaHUYECKUX M
OpPTraHUYECKUX BEIIECTB U UX PEAKIIUN B MPOMBIIIICHHOCTH U OBITY;

BBITIOTHATh XMUMUYECKUI SKCIEPUMEHT MO PACHO3HABAHUIO U TOJYYEHUIO
HEOPTaHUYECKUX U OPTaHMYECKUX BEILECTB, OTHOCAIIUXCA K PAa3IMYHBIM KJaccam
COCTMHEHH, B COOTBETCTBUU C IMpaBWJIAMHU W TpUeMaMu 0e30MacHOil paboThl ¢
XUMHUYECKUMH BEUIECTBAMU U J1aOOPATOPHBIM 000PY/I0BAHUEM;

MPOBOJUTH PacyeThl Ha OCHOBE XMMHUYECKHX (HOPMYN U ypaBHEHHM peakIuii:
HAaXOXKJEHUE MOJIEKYJSIpHOM (OpPMyYINIbI OpPraHMYECcKOro BEHIeCTBA IO  €ro
IJIOTHOCTH M MACCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIH IO
IPOJYyKTaM CTOpaHMs; pacdyeTbl MacCOBOM JIONM (Macchl) XHUMHUYECKOTO
COEJIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB
peaKkiu, eciIu OJHO M3 BEIIECTB JIaHO B HU30BITKE (MMEET MPUMECH); PACUETHI
MacCoOBOM WM OOBEMHOM JOJM BBIXOJIa MPOAYKTa PEAKIHUU OT TEOPETUUYECKU
BO3MOYKHOTO; pacueTbl TemIoBOro »3((deKTa peakuu; pacueTbl OOBEMHBIX
OTHOIIIEHWM Ta30B MpU XUMHUUYECKUX pPEaKIUsAX; pacdyeTbl Macchl (o0beMma,
KOJIMYECTBA BEIIECTBA) MPOJYKTA PEaKIUHU, €CJIM OJHO W3 BEIIECTB JaHO B BUJIC
pacTBopa C ONPEAECIECHHON MaCcCOBOM JOJIEN PAaCTBOPEHHOTO BELIECTBA;

MCIIOJIB30BaTh METOJIbl HayYHOTO IMO3HAHWS: aHalu3, CUHTE3, MOJCIUPOBAHUE
XUMHUUYECKUX TMPOIECCOB U SBICHUN — MPU PEIICHUU Y4eOHO-UCCIEA0BATEIBCKIX
3alad 10 M3YYCHHIO CBOWMCTB, CIOCOOOB TIONYYEHHS U pPacrlo3HaBaHUA
OpraHUYECKUX BEILECTB;

BIAJCTh TMpaBWIaMud O€30MacHOr0 OOpalieHuss C €IKUMH, TOPIOYMMU U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

OCYHIIECTBJISATh  MOWUCK  XUMHUYECKOW  HWHPOpMAIMK 1O  Ha3BaHUSM,
uaeHTUdUKaTOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

KPUTHUYECKH OIICHUBATh U WHTEPIPETUPOBATH XUMUYECKYH0 HH(OpPMAILIUIO,
COJIepKalllylocsi B COOOILIEHUSX CpPENCTB MAaccoBOWM HWH(popmamuu, pecypcax
HNHuTepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJISIX BBISIBICHUS OUIMOOYHBIX CYXICHUH U (HOPMUPOBAHUS
COOCTBCHHOM MMO3UIINH,

YCTaHABJIIMBAaTh B3aUMOCBSI3M MKy (akTaMuM U TEOpUel, NPUUYUHOU U
CJICJICTBUEM TMPU aHAIN3€ MPOOJIEMHBIX CUTyalluii 1 OOOCHOBAHUHM MPUHUMAEMBIX
PEIIECHUN Ha OCHOBE XMMUYECKHUX 3HAHUM;

NPEACTABIATh MYyTH PEIICHUS TJI00adbHBIX MPOOJIeM, CTOSIIUX Tepes
YEJIOBEYECTBOM, M TMEPCIEKTUBHBIX HAIMPABICHUM Pa3BUTHUA XUMHUYECKHUX
TEXHOJIOTUH, B TOM YHCJIE€ TEXHOJIOTUA COBPEMEHHBIX MATEPHUATIOB C Pa3IUYHOU
(GYHKIIMOHATFHOCTHIO, BO300HOBJISIEMBIX HCTOYHHUKOB CBHIPbS, TMEPEepadOTKU U
YTHJIM3AIIUY TTPOMBITIVICHHBIX B OBITOBBIX OTXOJIOB.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

WHTEPIIPETUPOBATh JIAHHBIE O COCTaBE€ W CTPOCHUHU BEILECTB, MOJYYCHHBIE C
MOMOIIbIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

OMMUCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPEACTABICHUN O CTPOCHUM aToMa Jisi OOBSICHEHUS PEe3yJIbTaTOB
CIIEKTPAJIBHOTO aHAJIN3a BEIIECTB;



XapaKTCpU30BaTh POJb a30TOCOACPIKAIINX TI'€TCPOIHUKINYICCKUX CO€,IIPIH€HPII>1 141
HYKJIICHMHOBBIX KHCJIOT KaK BaKHEHIITNX OMOJIOTMYCCKU aKTUBHBIX BCIICCTB,

IIPOTrHO3UPOBATH BO3MOXHOCTDb IMPOTCKAHUA OKHUCJIUTCIIBHO-
BOCCTAHOBUTCIBHBIX peaKHHﬁ, JCKaInuXx B OCHOBC IIPpUPOAHBIX 151
IMPOU3BOACTBCHHBIX ITPOICCCOB.

Il.  Conepxkanmue y4eOHOro mpeamera
10 kxace

OCHOBBI OpraHM4ecKoil XUuMUMH

[losiBneHne W pa3BUTHE OPraHUYECKOM XUMHUM Kak Hayku. IIpenmer
OpPraHMYEeCKON XWMHUU. MECTO W 3HAaYCHHE OPraHWYEeCKOW XUMHH B CHCTEME
€CTECTBEHHBIX HayK. B3auMOCBsI3b HECOPraHMYECKUX U OPTAHUYECKUX BEILIECTB.

XUMHUYECKOE CTPOCHUE KakK IIOPSAIOK COCIUHEHUsS aTOMOB B MOJIEKYJE
COTJIACHO MX BaJIEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOCHHUSI OpraHudecknx coeanHeHuid A.M. byriepoBa. YTriaepoIHbId CKeNeT
OpraHUYecKoil MoJeKyibl. KpaTHOCTh XMMHUYECKOUN CBSI3H. 3aBUCHUMOCTh CBOWMCTB
BEILIECTB OT XUMHYECKOIO CTPOEHUs MOJIeKYJ. M3omepus u m3omepsl. [lonsarue o
dbyakuuonampHOM  rpymnme.  [IpuHnunel  kiaccuUKAMU  OPraHUYECKUX
coeuHeHU. MexayHapoaHas HOMEHKJIaTypa U TMPUHIMIBI  00pa30BaHUS
Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

Knaccudukanus u 0COOCHHOCTH OpraHMYECKUX peakiuil. PeakuuoHHbIe
HEeHTpbl. llepBOoHAYanbHBIE TOHATHS O THUIIAX M MEXaHU3Max OPraHUYECKHUX
peakuuii. ['OMOJUTHYECKMHM UM  TETEPOJIMTUYECKUMUA pPas3pblB  KOBAJEHTHOU
XuMu4eckor cBsizu. CBOOOAHOPAAMKAIBHBIA M HMOHHBIM MEXaHW3Mbl PEaKLUU.
[TonsiTue o Hykneoduie u dAEKTpoPuIIe.

AnkaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHA.
sp3-ruGprmu3anms opOUTATIeH aTOMOB yriIepona. | OMONOTHYeCKHil Pt U 0bwmas
dbopmyrna ankaHoB. CucreMaTthyeckass HOMEHKJIATypa allKaHOB M PaJUKaJIOB.
N3omepuss  yrmepogHoro  ckenera.  Pu3MUECKHEe  CBOMCTBA  AJIKAHOB.
3aKOHOMEPHOCTH H3MEHEHUS (PU3NYECKUX CBOMCTB. XHMHYECKHE CBOMCTBA
QJIKAHOB: TAJOI€HUPOBAHHUE, JETUAPUPOBAHME, TEPMHUUYECKOE Pa3JI0KEHUE,

KPCKHHI' KaK CITOCOOBI MMOJIy4CHUA BAYKHEHIIIMX COCI[I/IHGHI/Iﬁ B OpPraHHM4c€CKOM



cuHTe3e. ['opeHHMe ankaHOB Kak OJMH W3 OCHOBHBIX MCTOYHHMKOB TEIJa B
OPOMBIIIJICHHOCTH ©  ObiTy. M3oMepusanusa Kak  cmoco® — MOJydeHus
BBICOKOCOPTHOTO  OeH3uHa. MexaHu3Mm  peakiuu  CBOOOJAHOPAAMKAIHLHOTO
3amenieHus. Ilomyuenue ankaHoB. Peaknusa Bropna. Haxoxnenuwe B mpupojse u
MPUMEHEHUE aJTKaHOB.

Huknoankanel. CTpoeHHE MOJEKYJN LUKIOadkaHoB. O6mas dopmyna
HUKIoankaHoB. HomeHknaTypa UMKIOANKaHOB. M3omepusi IUKIOAIKAHOB:
YIJIEPOIHOTO CKEJIeTa, MEKKIIaCCOBast, POCTPAHCTBEHHAS (Yuc-mpanc-u3oMepusl).
Crneunduka CBOWCTB IUMKIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakiuu
MPUCOEANHEHUS U PAJIUKATBLHOTO 3aMEIIEHUS.

AJIKEHBI. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI STUJICHA.
sz—m6p1/mn3aunﬂ opOuTanell aTOMOB Yriepojia. G- U T-CBSI3U. | OMOJIOTHYECKUi
psan u obmas Qopmyna ankeHoB. HomeHnkiatypa ankeHoB. M3omepusi ankeHOB:
VIJIEPOAHOTO CKeJleTa, MOJIOKEHUSI KpaTHOM CBsI3U, MPOCTpaHCTBEHHas (yuc-
mpauc-u30Mepusi), MexkiaccoBasi. (Du3nyeckue CBOWCTBAa alKeHOB. Peakiuu
MEKTPOPUILHOTO TPUCOSAMHEHUSI KaK CHoco0 MoiaydeHus (yHKIUOHATBHBIX
MPOU3BOJIHBIX  YTeBOJA0pOJ0B. [IpaBmio MapKOBHUKOBA, €ro SJIEKTPOHHOE
o0ocHoBanue. Peakuuu okucieHus u noiaumepusanuu. [lonmdTHiieH Kak
KPYIMTHOTOHHAXXHBIA MPOAYKT XHUMHUYECKOTO MPOU3BOJCTBA. [IpoMmbliilyieHHbIE U
JabopaTopHble CHOCOOBI MOJMY4YEHHS alKeHOB. [lpasuno 3aiiyesa. llpumenenue
AJIKEHOB.

Ankanauensl. Knaccudukaiuss ankajaueHOB MO B3aUMHOMY PacCIOJIOKEHUIO
KpaTHBIX CBA3ed B MoJiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTpPOEHHUs  COMPSDKEHHBIX — ankagueHoB. OOmias  QgopMyna  ankagueHOB.
HoMmenknatypa u u3omepus ankajaueHOB. DU3MYECKHUE CBOMCTBA alIKaJUCHOB.
XUMUYECKHE CBOWMCTBA AJIKAJUEHOB: pPEAKUMH MPUCOEAUHEHUs (THAPUPOBAHHUE,
raJloreHupoBanue), ropeHuss u noiaumepusauuu. Bxkman C.B. JlebeneBa B
MOJYYEHHE CHUHTETHYECKOTO Kaydyyka. Bynkanuzanus Kkaydyka. Pe3una.
Mmuoroo0Opasue BHIOB CHUHTETUYECKMX KAay4yKOB, MX CBOWCTBA W TMPUMEHEHUE.
[Tonmyuenue ankaaueHoB.

ANKUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI

alleTHIIeHa. SP-rubpur3alus opouTaseil aToMoB yriaepoja. ['omonorudyeckuit psij



u obmas opmyna ankuHoB. HoMmenknarypa. M3omepusi: yriaepogHOro ckesnera,
MOJIOKEHUSI KPATHOW CBSI3M, MEXKiaccoBass. (PU3MYECKHME CBOWMCTBA AJIKMHOB.
XUMHYECKHE CBOMCTBA AIKWHOB: PEaKLUU MPUCOCIUHEHUSI KaK CTIOCO0 MOTyUYeHUs
MOJMMEPOB M JPYTMX MOJIE3HBIX NPONYKTOB. Peaxkyuu 3amewenus. I'opeHue
alleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU [JISi CBAPKU U PE3KU
MetauioB. [lomydeHue aneTusieHa MUPOJIM30M METaHA M KapOUIHBIM METOIOM.
[IpumeHnenue aneTuiieHa.

Apenbl. Ucmopusa omxpwvimus 6enzona. COBpeMEHHbIE MPEACTaBICHUS 00
AJNIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHuu OeH3oma. M3omepus wu
HOMEHKJIaTypa TromoJioroB Oen3ona. OOmas Qopmyna apeHoB. Duznueckue
CBOICTBa OeH30y1a. XUMHUYECKHE CBOMCTBA OCH30JIa: pEaKiMK 3JIEeKTPOPUIHLHOTO
3aMeleHus (HUTpOBaHUE, FaJOr€HUPOBAHKE) KaK CIIOCO0 MOTYUYEHUSI XUMUYECKHUX
CPEJACTB 3alllUThl PACTCHUI; MPUCOEAUHEHUS (TUIPUPOBAHUE, TaJOTCHUPOBAHUE)
KaK JI0Ka3aTelIbCTBO HEMpPEJENbHOT0 XapakTepa OeH3oia. Peakiusi ropeHus.
[Tonyuenune Oenzona. OcobeHHOCmU XuMUYeCKUx ceolcme mosyoaa. B3zaumHoe
BIUSIHUE AaTOMOB B  MoJieKyJe Tonyona. Opuenmayuonusle  3¢hghexmol
samecmumereil. [IpumMeHeHre TOMOJIOTOB O€H301a.

Cnuprtel. Knaccudukaiiys, HOMEHKIaTypa ciupToB. ['oMonorudyeckuit psg u
oOmast popMysia MpeaebHbIX OJMHOATOMHBIX CHHUPTOB. M3omepus. dusznueckue
CBOMCTBA TMpENETbHBIX OJHOATOMHBIX CIUPTOB. BojopoaHas CBsSI3b MEXIY
MOJIEKYJIaMUd W €€ BJIUSHHE Ha (PU3MUECKHE CBOMCTBA CIUPTOB. XUMUUYECKHUE
CBOMCTBA: B3aMMOJICHCTBHE C HATPHUEM KakK CHOCOO YCTAHOBIICHUS HATWYUS
TUAPOKCOTPYMIIBI, C TaIOTEHOBOAOPOAaMH KaK CIIOCO0 MOJIy4eHUsI paCTBOPUTEIIEH,
BHYTPU- U MEXKMOJEKYJIspHas Jeruaparainus. Peakuuss ropeHusi: CIHUPTHI Kak
torumBo. [lomydeHuwe »dTaHoMa: peaknus OpOXKEHUsS TIIOKO3bI, THApaTaIUs
stuieHa. llpumeHeHne wMertaHosia M 3TaHoNAa. DU3MOIOTMYECKOE JEHUCTBHUE
METAaHOJIa M 3TaHOJa Ha OPraHMW3M YeJIOBEeKAa. DTUJIEHIJIMKOJb W TIULEPUH KaK
MPEACTABUTEIIN TIPEJEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha
MHOT'OaTOMHBIE CHOUPTHI U €€ MNPUMEHEHUE JJIs1 paclio3HaBaHWs TIUIIEpUHA B
COCTaBE KOCMETHMYECKHX CpeACTB. IIpakTrueckoe MpUMEHEHHUE STUIICHIIIUKONS U

rimuepuHa.



®enon. CtpoeHue MoJekynbl (eHosa. B3auMmHOe BiIMsHHME aTOMOB B
Mosiekysie (eHonma. Pusznueckwe CBOHCTBAa (eHoma. XUMHUYECKHE CBOWMCTBA
(peakuuu ¢ HaTpueM, TUIPOKCUIIOM HaTpusa, Opomowm). Ilomydenue deHoma.
[Ipumenenue dhenona.

Anbneruabl U KeToHsl. Knaccudukanus anpaerufioB U keToHoB. CTpoeHue
NPEACIbHBIX  ANBJIETUJIOB. IJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE
KapOOHWIBHOM Tpynmbl. ['oMonoruyeckuit psij, odmas Gopmysa, HOMEHKIATypa U
U30MEpUsl MpEeAeNbHBIX anbaerufoB. dusmyeckue CcBOWCTBAa MPEIEIbHBIX
abETUI0B. XHMHUYECKUE CBOMCTBA NPEIEIBHBIX aJbJAECTUIOB: THIPUPOBAHME;
KAUEeCTBEHHBIC PEAKIIUM Ha KapOOHWIbHYIO Tpynny (peakuus «cepeOpsiHOTO
3epkana», B3ammojeiictBue ¢ rumpokcunom Mmeau (I1)) m ux mpumeHenue ams
OOHapy)XeHMsI MPEACNbHBIX ajbJCTHA0B B IMPOMBIIUIEHHBIX CTOYHBIX BOJAX.
[lonyyenne mnpenenabHBIX albJAECTUIOB: OKHUCJIEHHE CIOHMPTOB, THIpaTalus
anerunieHa (peakuuss KydepoBa). ToxcuuHOCTh anpaerujioB. IlpumeHenue
dopmanperuia W - ameTanbaeruaa. ALETOH Kak MPeICTaBUTENIb KETOHOB.
Crpoenune Mosekyibl aneroHa. OCOOCHHOCTHM peaklMH OKHUCJIEHHUS alleTOHa.
[IpumeHenue aneToHa.

Kap6onossie kucnotel. Kiaccupukanuss 1 HOMEHKIAaTypa KapOOHOBBIX
kuciaotr. CrTpoeHue mpeAesbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT.
DNEeKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIBHOMW  TPYMIIbL.
['omonoruueckuid psax u  oOmas ¢opMmyna MpeAesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. @DHU3MYECKUE CBOMCTBA MpEeAeNbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. XHMHYECKHE CBOMCTBA MPENEIbHBIX OJAHOOCHOBHBIX
KapOOHOBBIX KHUCIOT (peakuud C MeTajylaMd, OCHOBHBIMH  OKCHJIaMH,
OCHOBAHMSIMU M COJSIMH) KakK NOATBEPXKICHHE CXOJICTBA C HEOPraHWYECKHUMHU
Kuciotamu. Peakius satepudukanuu u ee 00patuMocTh. BinsiHue 3aMecTuTeneil B
YIJIEBOJOPOAHOM paJuKaie Ha CHIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB  MypaBbMHOM  KUCHOTBHL. [loslyyeHue mnpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHMCIJIOT: OKHCJICHHE aJKaHOB, aJKEHOB, NEPBUUYHBIX
CIHMPTOB, aubJerunoB. Baxueimue mnpencTaBuTeNd KapOOHOBBIX KHCIOT:

MypaBbUHAs, YKCYCHass U OeH30iiHas. Breiciiuve mnpenenbHble U HEMpeaesbHbIE



KapOOHOBBIE KHUCIOTBL. Onmuueckas uszomepus. Acummempuyeckuii. amom
yenepooa. lIpumeHenre kKapOOHOBBIX KUCIIOT.

Cnoxuble 2Qupbl U kupbl. CTpOEHHE U HOMEHKJIATypa CIOKHBIX 3(PUPOB.
MexxknaccoBass u3oMmepus ¢ KapOOHOBBIMU KuciaoTamMu. CrocoObl MOIy4eHHS
CIIOXHBIX 3(pupoB. OOpaTuMoCTh peakiuu dTepudukanuu. [[puMeHeHne CIOXKHBIX
7(¢UpOB B MUIIEBOM U MaphIOMEPHON MPOMBINIIEHHOCTH. JKUpPBI KaK CIOKHbBIE
7(UpPHI TIUIEPHUHA W BBICITUX KapOOHOBBIX KHCJIOT. PacTUTENbHBIC W JKMUBOTHBIE
KUPBI, X cocTaB. DU3NYECKUE CBOWCTBA KUPOB. XUMUYECKUE CBOWCTBA KUPOB:
TUAPUPOBAHUE, OKHUCJICHHE. [MApOIM3 WM OMBUICHHE >HUPOB KakK Crocod
MPOMBIILJICHHOTO TOJYYEeHUSI COJIEM BBICIIMX KapOOHOBBIX KuCIOT. [IpuMmeHeHue
KUPOB. MBUTA KaK COJIM BHICITUX KapOOHOBBIX KUCIOT. Motoie CBONCTBA MbLIA.

VYrnesoael. Krnaccubukamus — yriaeBogoB. Dusnueckue CBOHWCTBA U
HAXOXJICHUE YTIIEBOAOB B Mpupoje. [ 10Ko3a KaKk anbaernaocnupT. XUMHAYECKUAE
CBOWCTBA TUIFOKO3bL: ayuauposanue, aikuiuposanue, CiupToBOe U MOJIOYHOKHUCIIOE
OpoxeHue. OKCIEPUMEHTAIIbHBIC JIOKA3aTeJIbCTBA HAJIMYMS aJIbJACTUAHON U
CIIMPTOBBIX TIpynn B Tioko3e. [lomydyeHue riroko3el. @Ppykmosa Kak uzomep
enoxo3vl. Puboza u oOezoxcupuboza. Baxuelmme maucaxapuasl (caxaposa,
JIAKmMo3a, MaiLmo3a), uxX CTpoeHue u pusnyeckue cBoicTBa. ['maponns caxapossl,
JIaKmo3sl, manbmo3svl. Kpaxmana M 1eIoiio3a Kak OMOJIOTHYECKUE IMOJTUMEPHI.
XuMUYecKre CBOMCTBa KpaxMmala (TUAPOIU3, KAYECTBEHHAs! Peakius ¢ MOoJ0M Ha
KpaxMall ¥ ee MPUMEHEHHUE NIl OOHapyKEHUsI Kpaxmaja B MPOJYyKTaX MUTAHUSA).
XUMHUYECKHE CBOMCTBA IIEIUIIOIO3BI: TUIPOJIU3, 00pa30oBaHUE CIOXKHBIX 3(PHUPOB.
[IpumeHnenue u Ouosiornueckass posib yriaeBoAoB. OKHUCIEHHE YIIEBOAOB —
WCTOYHUK DHEPTUU JKUBBIX OpraHU3MOB. [loHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
Ha MpUMEpPE alleTaTHOrO BOJIOKHA.

Nnentudukaius opraHM4ecKUX COCIUHECHHM. ['eHeTudecKasi CBA3b MEXKIY
KJIACCAMU OPraHUYECKUX COCIUHEHUMN.

Amunbl. [lepBuuHble, BTOpHUYHBIE, TpeTUYHbIE aMUHBL. Kiaccudukarus
aMHHOB TI0 THUITY YIVIEBOJOPOJHOTO paJMKala U YUCITYy aMUHOTPYIIN B MOJIEKYJIE.
DIEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MpPEAeIbHBIX aMUHOB. Du3nueckue
CBOMCTBA aMUHOB. AMUHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAKIMU C BOJOM,

KHCIIOTaMu. Peakuust ropeHus. AHWIMH Kak IPEACTaBUTENb apOMaTUYECKHX



amuHOB. CTpoenue anunuHa. [IpuunHbl ocinablieHuss OCHOBHBIX CBOWCTB aHMJIMHA
B CPaBHEHHU C aMUHAMH MPEAETbHOro psina. XUMHYECKHE CBOWCTBAa aHMIMHA!
B3aMMOJICUCTBUE C KUCIOTaMH, OPOMHOU BOJIOM, okuciieHue. [lomyyeHne aMuHOB
ANKWIMPOBAHUEM  aMMHaka W BOCCTAHOBJICHHMEM  HUTPOIPOU3BOIHBIX
yraeBogopoaoB. Peakmus 3unuHa. [IpuMmeHeHne amMuHOB B (hapMalieBTUUECKON
INPOMBIIIUICHHOCTU. AHUAUH KAK Cblpbe O0Ad NpPOoU3B00CmMea  AHUIUHOBLIX
kpacumernet. Cunmesbl HA OCHOGE AHUTUHA.

AmuHokucioTel U Oenku. CoctaB u  HoMmeHkiarypa. CrpoeHue
aMUHOKUCTOT. ['oMoyormyeckuil psi TpeneNbHbIX aMHHOKHUCIOT. HM3omepus
npeodenvHblx amuHokuciom. PU3NYECKUE CBOICTBA MpPEICTbHBIX aMHUHOKHCIOT.
AMUHOKHUCIIOTHI KaK aM(pOTepHble Opranndeckue coequHeHus. CUHTE3 MEeNnTUAOB.
[lentunHas cBsi3b. buosornueckoe 3HaueHHE o-aMUHOKHCIOT. OOnactu
NPUMEHEHUs aMHUHOKHCIOT. benku kak mpuponanbie Ouomonumepsl. CocTaB u
cTpoeHue 0enkoB. OcHoGHble aMUHOKUCIOmMbL, obpazyrowue derku. XUMUIECKUe
CBOMCTBa O€JIKOB: THJIPOJIN3, JICHATYpallusl, Ka4eCTBEHHbIC (IIBETHBIE) PEaKIIUU Ha
oenku. IlpeBpamieHusi OenKOB NUIIM B Opranu3Me. buonormyeckue (QyHKIUH
0enkoB. JloCcTiKeHHs B U3y4EHUH CTPOCHUS U CUHTE3a OCIIKOB.

A3zoTcoepkaniie reTepolurKiIndeckue coenuuenus. [luppon u nmupuguH:
AJIEKTPOHHOE CTPOEHHE, apOMATUYECKHM XapakTep, pa3iudue B MPOSBICHUU
OCHOBHBIX CBOMCTB. HyKJIE€HMHOBBIE KHCIOTBI: COCTaB M cTpoeHue. CTpoeHue
HykieoTus1oB. CoctaB HykiaenHoBbIX kuciot (JHK, PHK). Ponbp HykinemHOBBIX
KHCJIOT B )KU3HEAEITEIbHOCTH OPraHU3MOB.

BricokomonexynsipHbie COCTUHEHMUS. OcHoBHBIE TTOHATHS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
creneHb mnoiumepusauud. Kiaccupukanus mnomumepoB. OCHOBHBIE CIIOCOOBI
MOJTyYEHHUsSI BBICOKOMOJICKYJISIPHBIX COCAMHECHMI: PpEaKIUd TMOJUMEpPHU3aluu |
nosukoHAeHcauuu. CTpoeHue M CTPYKTypa MOJIMMEpPOB. 3aBUCUMOCTb CBOMCTB
MOJIUMEPOB OT CTPOEHUS MOJIEKYJd. TepMOIUIaCTUYHBIE U TEPMOPEAKTHUBHBIC
nonumepbl. [IpoBoasimine opranndeckune mojuMepbl. KOMMO3UTHBIE MaTepUaHI.
[lepcniekTUBBI WCIIONB30BAHUSA KOMIIO3UTHBIX MaTepuanoB. Kiaccudukarms
BOJIOKOH. CuHTeTHYecKkue BoJIoKHA. [lonuagupHble U moMaMHIHbIE BOJIOKHA, UX

CTpoeHHe, cBoiicTBa. IIpakThueckoe HCHOJIB30BaHHE BOJIOKOH. CHHTETHYECKHE



IUIEHKH: M30JISIUMSL AJIs IPOBOJOB, MEMOpaHBbI Il ONPECHEHUSI BOJBI, 3alLUTHBIC
IVIEHKA JJI1  aBTOMOOWJIEH, IUIacThIpH, XUpypruyeckue noBsi3ku. Hosble
TEXHOJIOTHH JAJIbHEMIIIETO COBEPIIEHCTBOBAHHUS IIOJIMMEPHBIX MAaTEPHUAIIOB.

THIBI pacyeTHBIX 32124

1.Haxoxzaenne MoOneKyasipHONH (OpMysbl OpraHMYECKOro BEIIECTBA MO €ro
IUVIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WM IIO
IIPOYKTaM CrOpPaHMSI.

11 kaace

1. Iepuoguyeckuii 3aKOH U MEPUOTUYECKAS CHCTEMA IJIEMEHTOB

Crpoenue BemiectBa. CoBpeMEHHas MOJENb CTpOEHUs aroma. Jlyanusm
aneKTpoHa. Keanmosvie uucna. PacnpeneneHue 3J€KTPOHOB MO 3HEPTETUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIMIIOM HAUMEHBIIEH SHEPTHUH, MPABUIOM XYyH]Ia
u npuHuunom Ilaynu. OcoOeHHOCTH CTPOEHHUS SHEPreTHUYECKUX YPOBHEH aTOMOB
d-armemMeHTOB. DneKTpoHHas KoHurypamus aroma. Kiaccudukanus XUMHYECKIX
3JIEMEHTOB (s-, P-, d-3memenTsl). OCHOBHOE W BO30YKIICHHBIC COCTOSHHS aTOMOB.
BanentHeie anekTpoHbl. Ilepuonuueckas cucteMa XUMHUYECKHX 3JEMEHTOB
J.1. Menpaeneena. dusnueckunt CMBICIT [Tepuoanueckoro 3aKOHa
JA.N. Menneneesa. [IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JJIEMEHTOB
U HUX COCIMHEHWHM IO IepuojaM M TpymmaM. MUPOBO33pEHUECKOE W HAyYHOE
3HAYECHUE [Tepnonuueckoro 3aKOHA J.1. Menneneesa. Ilpocno3svl
. U. Menoeneesa. Omkpoimue HOBbIX XUMUUECKUX IJIEMEHMO8.

2. XMMHMYeCKas CBfA3b U CTPOEHHE BellecTBa

OJIEKTPOHHAsl TMPUPOAA XUMHUYECKOW CBSI3U. OJIEKTPOOTPUIATEIBHOCTb.
KoBasieHTHas CBsA3b, €€ pa3HOBUAHOCTU U MEXaHU3MbI 00pa3oBaHusl (OOMEHHBIN U
JIOHOpPHO-aKIenTopHbiid). MoHHas cBs3b. MeTtaueckas cBs3b. BomopojHas
CBSI3b. MedticmonekynapHole 63aumo0ecmsus.

Kpucrannuueckue u aMopgHbie BemiecTBa. TUIBI  KPUCTATUITMUYECKUX
pemeTok (aroMmHasi, MOJEKYJSpHAs, HWOHHAas, METaJuIM4ecKas). 3aBUCHUMOCTD
(bu3MYecKuX CBOMCTB BEUIECTBA OT THMA KPUCTAUIMYECKON pemieTku. [IpuunHel
MHOT000pa3usi BemiecTB. COBpeMEHHbIE MPEACTABICHUS O CTPOCHHHM TBEPIBIX,

KHUJKUX U Ta3000pa3HbIX BeUIeCTB. JKuokue kpucmanioi.



3. XumMuuyeckue peakuuu

XuMuyeckue peakiuu. ['oMoreHHsle U rereporeHHsie peakuuu. CKopocTh
peakiiy, €€ 3aBUCHUMOCTb OT Pa3dU4HbIX (PAKTOPOB: MPHUPOIBI Pearupyrommx
BEIIECTB, KOHIICHTPALIUU PEarupyrolux BeIIeCcTB, TeMIeparypsl (nmpasuio BaHT-
I'odda), mmomany peakmMOHHON TOBEPXHOCTH, HAIWMYHUS KaTan3aTopa. JHEPTHUs
aKTUBallMU. Axmueuposanuvili komniexc. KartanmuzaTtopsl W Katanui3. Pouib
KaTaJn3aTOPOB B MPUPOE U MPOMBIIIJICHHOM POU3BOCTBE.

Ionusmue 06 sumanvnuu u s3umponuu. Iuepeus 1udboca. 3akon I'ecca u
cieacTBuss  u3  Hero.  TemnoBble  3(Q(EKTbl  XMMHUYECKMX  peakUui.
Tepmoxumuueckue ypaBHeHHus. OOpaTUMOCTb peakuuil. XMMUYECKOE PaBHOBECHE.
CMmenieHre XMMUYECKOTO PABHOBECHS MOJ JCHCTBHEM pa3IUYHBIX (PAKTOPOB:
KOHIIEHTpAI[MU pPEareHTOB WM MPOAYKTOB PEaKIMH, IaBJICHUS, TEMIIEpaTyphI.
Poub cMerienns paBHOBECHS B TEXHOJIOTHYECKHX MPOIECCaXx.

Hucnepcuble cucteMbl. Koanououvlie cucmemsl. VICTUHHBIE PacTBOPHI.
PactBopenue kak @u3nuko-xumuyeckuid mpouecc. CrnocoObl  BhIpaXEHUs
KOHIIEHTpAIIUU PACTBOPOB: MACCOBAasl JI0JIsl PACTBOPEHHOTO BEIIECTBA, MOJIAPHAS U
MONANbHAS KOHYyenmpayuu. Tump pacmeopa u mumposaHue.

Peakumu B pactBopax ayeKkTposmToB. KadecTBeHHbIE peakllid Ha MOHBI B
pactBope. KHCIOTHO-OCHOBHBIE B3aMMOAECHCTBHSI B pacTBopax. AM(OTEpHOCTb.
Uonnoe npousgedenue 600vl. Booopoouviti nokazamenv (pH) pacmeopa.
['upponu3 coneld. 3HaueHUE THAPOJIHM3a B OMOJIOTMYECKUX OOMEHHBIX IMpOleccax.
[TpumeHeHre ruapoar3a B MPOMBIILIEHHOCTH.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC peaxiuu B pHUpOJIE,
OPOM3BOACTBEHHBIX  Mpolleccax U JKU3HEAEATEIBbHOCTH  OPTaHU3MOB.
OKucaumenbHoO-60CcCManoO8UMeENbHbIL  nomeHyuan cpeowvl. [Juazpamma Ilyp6os.
[ToBeneHne BemIECTB B CpellaX ¢ pa3HbIM 3HadeHreM pH. MeTobI 37eKTpOHHOTO U
91eKmponHHO-UoOHHo20  OanaHca. ['ampBaHWMYEeCKHl  3leMeHT. XHUMHUYECKHE
UCTOYHUKH TOKa. Cmanoapmubslii 8000p0oOHblU  31ekmpod. Cmanoapmublii
NeKMPOOHBIL  NOMEHYyuan cucmemvl. Pao cmanoapmuvix — 31eKmpoOHbIX
nomenyuanog. Hanpaenenue  OKUCIUMENLHO-60CCNAHOBUMENbHBIX — PEaAKYULL.
DNEeKTposM3 pacTBOPOB U  paciyiaBoB cojied. [lpakThueckoe mNpUMEHEHUE

QJICKTPOJIN3a JId MOJYUYCHHA MICJIOYHBIX, MMCIOYHO3CMCIIbHBIX MCTAJJIOB U



anmoMuHMsL. Koppo3ust MeTanioB: BUJbl KOPPO3UH, CIIOCOOBI 3aLIUTHl METAJUIOB OT
KOPPO3HH.

4. OCHOBBI HCOPraHMYECKON XMMHUHU

Knaccudukanus HEOPTraHUYECKUX BEILIECTB. Homenkiarypa.
XapakTepuCTUKa XUMUYECKUX CBOMCTB METAJJIOB -3 rpyrim.
XapakTepucTUKa XUMUYECKUX CBOMCTB HEMETAUIOB 4-8 rpym.

XapakTepHbIE XUMUYECKHE CBOMCTBA OKCUA0B, OCHOBAaHUM, KHCIIOT, COJIEH.

5. MeToabl NoO3HAHUS B XUMHU
[IpaBuna pabGotel B nabopatopuu. JlaGopatopHass mocyna u
o0opynoBanue. CriocoObl OTYUYEHHS BEIIECTB U UX IPUMEHEHUS.

6. PacueTHbIe 3aJa4H
3ajauyn MO XUMHUYECKMM YypaBHeHHMsM. Pacuer temnoBoro s¢dexra
peakuuu. Pacdyersl MaccoBoi M OOBEMHOW J[I0JIM BBIXOJA MPOIYKTa
peaKIuu OT TEOPETUUYECKH BO3MOXKHOTO. Pacuetr maccoBoi J10m( Macchl)

XUMHUYCCKHUX COG}II/IHCHI/Iﬁ B CMCCH.



I1l. TemaTuyeckoe mNJIAHMPOBAHHE ¢ YKa3aHHMeM KOJHYECTBA 4YaCOB,
OTBOJMMBIX HA OCBOEHHUE KAKI0H TeMbI
Ha xypc no Beibopy « Ilpocto o cioxHom. Xumust 10-11 knace » npu
NOJIy4eHUH cpefHero obumiero odOpaszoBanus B MAQOY COHI Nel
orBoauTcsi 68 yaca: B 10 knacce 34 wyacoB (1 yacoB B Heneno), B 11
kiacce 34 dacos (1 gacoB B HEJIENIO)

Ne HazBanwue pa3zaena / TeMbl Bcero 10 kacc 11 kimace
/1 (4acoB)
1 Teopust CTpOCHUST OPraHUUECKUX 3 3
BEIIECTB
2 VYTraeBoa0poIbl U KX MIPUPOTHBIC 8 8
UCTOYHUKHU
3 | Kucnopomocoaepskamue
OpTraHUYECKHE COCTMHCHHS M UX 9 9
4 | mpupOIHBIE UICTOYHUKH
5 | A3zoTocoaepkaiiue OpraHu4ecKue 5 5
BEIIIECTBA
6 | MckyccTBeHHBIE U CHHTETHUCCKHUE 3 3
TIOJINMEPBI
7 | PacueTHbIil IpakTUKyM 6 6
[Teprnoanyeckuii 3aKOH U 4 4
MePUOINYECKas CHCTEMA
8 | XUMHUYECKUX DIICMECHTOB
3)
XUMUYECKas CBSI3b U CTPOCHUE 5
BEIIECTBA
9
XVUMHUUYECKHE PEaKINH 8 8
10 OCHOBBI HEOPTAaHUYECKOW XUMUH 7 7
11
Metoabl NO3HAHUS B XUMUU 4 4
12 Pacuernnle 3amaun 6 6

Hroro 68 34 34




10 xaacce

Ne Ha3Banue Tembl, ypoka Koua-Bo
YPOKa 4acoB
Tema 1. Teopusi crpoeHusi OpraHudeCKUX cCoeIMHEHU I 3
1 1 OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOCHUS OPTraHUYECKUX
coenuHeHui. ['omosrorn. M3omepsl
2 2 THUIIbI XUMHYECKUX PEaKIIHil
3 3 W3omepbl , roMoiorn
Tema 2. Yri1eBogopoabl U MX NMPUPOTHbIE HCTOYHUKH 8
4 1 Aunkansl. Ctpoenue.CBolicTBa
3) 2 Anxkensl. Ctpoenue. CBoMCTBa
6 3 Ankanuensl . Ctpoenne. CBOCTBa
7 4 Anxunsl. Ctpoenue. M3zomepus. [lonyuenne
8 5 Apenbl. benzon. Ctpoenue. [lonyuyenue.
9 6 HedTp 1 ciocoOb1 nepepaboTku
10 7 Pabora ¢ Tecramu
11 8 Pabota ¢ Tecramu
Tema 3. Kuciioponocoaepxaiue opraHuveckue coeJUHEHUs U 9
HX NPUPOJHbIE HCTOYHUKHU
12 1 CnupThl: COCTaB, CTPOCHUE, CBOMCTBA
13 2 AJbaieruipl ¥ KETOHBI: CTPOCHUE, CBOMCTBA
14 3 KapOoHOBBIE KHCIIOTHI: COCTaB. CTPOEHHE, CBOWCTBA
15 4 Bricmue KupHbIE KUCIIOTHI.
16 5 Crnosxuble 3¢upsl. XKupbl
17 6 Pa6ota c Tecramu
18 7 [TonsiTrie 06 yriaeBonaax.
19 8 Pabora ¢ Tecramu
20 9 Pabora c Tectramu
Tema 4. «A3oTOCOaepKAaILE OPraHUYECKHE BELECTBA» 5
21 1 [TonsTre 06 amMmuHax. AHWIVH
22 2 AMUHOKHUCIIOTBI
23 3 benku
24 4 ['eHeTnyeckas CBSI3b MEXAY KJacCaMH OpraHMYeCKHX COeIMHEHUN
25 5 ['eHeTHYeCKas CBS3b MEXKAY KJIaCCAMH OPTraHUYECKHUX COCTMHECHUHN
Tema S. UckyccTBeHHBIE H CHHTETHYECKHE NOJMMEPHI 3
26 1 HcKyccTBEHHBIE CHHTETUYECKHE MOJTUMEPBI.
27 2 Moromme u YUCTAIINUE CPEICTBA. XUMHUS B TIOBCEHEBHOM JKU3HH.
28 3 Pabora ¢ Tecramu
Tema 6 PacueTHble 3a1aun 6
29 1 3ajaun Mo XUMHYECKUM YPaBHEHUSIM
30 2 Pacuert TeroBoro ¢ dexra peakiun
31 3 PacueTsl MaccoBOl 1 00bEMHOM JOJIM BBIXO/IA MMPOAYKTA PEAKIIUN OT
TEOPETUYECKH BO3MOXKHOTO
32 4 Pacyer maccoBol 10a1( Macchl) XMMHUYECKUX COSIMHEHUN B CMECH.
33 5 KomOuHMpoBaHHbBIE 337291
34 6 KomOnHupoBaHHbIE 3a/1a91




O06-me Ne
Ko-Bo ypoka HaszBanue TeMbl, ypoka
1. Ilepuoamueckmii 3axoH u Ilepuoguueckas cucrema
XMMHYECKHX J1eMeHTOB 44
1 1 3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB 3JIEMEHTOB U UX
COCJIMHEHMH 110 NIEPUOIaM U IpyIIIaM
2 2 Oo6mas xapakrepuctrka MetauioB [A—IIIA rpynn no Tabmimuie
3 3 O6mas xapakrepuctuka HemetayioB [IVA—VIIA rpynm no Tabiumie
4 4 ®usnueckuit cmbica Ilepuonnueckoro 3akona .M. Menneneesa.
2. XuMH4YecKasi CBSI3b H CTPOEHHE BelllecTBa Su
5 1 Honnas, MeTajuinyeckas CBA3b
6 2 KoBasienTHast 1 BOJIOpOIHAS CBA3D
7 3 OnexkTpooTpulaTeabHOCTh. CTENEeHb OKUCICHUS U
BAJICHTHOCTh XUMHUECKUX HJIEMEHTOB
8 4 Kpucramninueckue 1 amopgHble BelecTBa. THUIIbI KPUCTAIUIMYECKUX PEIIETOK
9 S) [TprurHBEI MHOTOOOpa3Ms BEIIECTB.
3. XuMuyeckue peakuuu 84
10 1 Knaccudukamnus XuMHIeCKUX peakIuii B HEOPraHUIECKOM
Y OPTaHUYECKOU XUMHH
11 2 TennoBoi 3 PeKT XMMUIECKOHN peaKIuy.
TepmoxuMHuYecKre ypaBHEHHS
12 3 CKOpOCTb peakluu, XUMHYECKOE PABHOBECHE U CIIOCOOBI €0 CMELCHUS
13 4 DnexTpoiauThyecKas aucconuanus . Peakuyun nouHoro oOMeHa
14 5 I'maponns coneit. Cpenia BOJHBIX pacTBOPOB: KHUCas,
HEWTpasbHas, IeJIOYHAS
15 6 Peakunu oKMCIUTETEHO-BOCCTAHOBUTEIHHBIC
16 7 JlicriepcHbIE CUCTEMBI.
17 8 CriocoObl BEIpaKE€HUS! KOHIIEHTPAIH pacTBOPOB
4. OcHOBBI HeOpraHuveckass Xummus 74
18 1 Krnaccudukanus Heopraunueckux emiects. HoMmeHnkiatypa
19 2 XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB — MeTAJJIOB 1-3rpynm:
20 3 XapakTepHble XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB —HEMETAJIOB 4-8 rpynim:
21 4 XapakTepHbIE XUMUYECKHE CBONCTBA OKCHJIOB
22 5 XapaKkTepHbIE XUMUYECKHE CBONCTBA OCHOBaHUI
23 6 XapakTepHbIE XUMHYECKUE CBOMCTBA KHCIIOT
24 7 XapaKkTepHbIE XUMUYECKHE CBOMCTBA COJIECH:
5. Metoabl N03HAHUS B XUMHHU 44
25 1 [IpaBuna pabotsl B 1abopaTopuu. JlaboparopHas nocyaa u
o0opyoBaHue.
26 2 Pabora ¢ Tecramu
27 3 CriocoObl 1MOJTy4eHHsI BEHIECTB M UX IPUMEHEHHUSL.
28 4 Pabora ¢ 3amanusamu EI'D Ne 26
6. PacuerHble 3a1auu 64
29 1 PacdeTs! o xuMudeckuM GopmMysIaM U YpaBHEHHUSIM PEaKIUsIM
30 2 PacueTs! ¢ Hcnonb30BaHUEM MOHATHH «PaCTBOPHUMOCTbY, «MaccOBast JOJIS BEIIECTBA B
pacTBope»
31 3 Pacuets! TerioBoro 3¢ dexra peakuu
32 4 Pacuetsl MmaccoBoit miin 00BEMHOMN JOIM BBIXO1A MMPOAYKTA
pEaKIMU OT TEOPETHUYECKH BO3MOXKHOTO
33 5 Pacyetsl MmaccoBoit 1011 (Macchl) XHMHUYECKOTO COSTMHEHUS B CMECH
34 6 Pabora ¢ Tecramu




