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Xumust

B cucreme ecrecTBEHHO-HAy4YHOTO OOpa3oBaHUs XUMHUA KakK y4eOHBIM
MpEeIMET 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPObI, POPMUPOBAHUU
HAy4YHOM KapTUHBI MHpPA, XUMHUYECKOM TPaMOTHOCTH, HEOOXOIUMON IS
MOBCEHEBHON W3HM, HABBIKOB 3JI0POBOr0 M 0O€30MacHOr0 JUisl 4YelloBeKa U
OKpYyXarollen ero cpeabl o0pa3a KU3HHU, a TaK)KE B BOCIUTAHUHU SKOJOTUYECKON
KYJbTYpPHhI, (GOPMUPOBAHUK COOCTBEHHOM MO3UIIMM MO OTHOIIEHUIO K XUMUYECKON
nH(pOpMaIUH, MOTyd4aeMO U3 Pa3HbIX HCTOYHUKOB.

VYcmemHocTh W3ydeHHUs YYEOHOTO TIpeaMeTa CBSI3aHA C  OBJIAJICHHEM
OCHOBHBIMU TIOHSITUSIMA XWUMHUHU, HAyYHBIMU (HaKTaMH, 3aKOHAMH, TECOPHSIMH,
MPUMEHEHUEM MTOTYUYCHHBIX 3HAHUHN TP PEIICHUN TPAKTUUECKUX 3aj1ay.

B cootBercTBrn ¢ @I'OC COO xuMus u3ydyaercs Ha yriayOJeHHOM YPOBHE.

N3ydenune xuMuu Ha yriiyOJICHHOM YPOBHE MpE/IosaracT MoJHOE OCBOCHUE
0a30BOT0 Kypca M BKJIIOYAET pACIIUPEHUE TMPEAMETHBIX pe3yJbTaTOB U
COZIEp’KaHMs,  OPUEHTUPOBAHHOE  HA  IOATOTOBKY K  MOCIEAYIOUIEMY
npodecCHOHaNbHOMY 00pa30BaHUIO; PA3BUTHE HHAMBUAYAIBHBIX CIIOCOOHOCTEH
oOy4aromuxcs myreMm Oosiee TIyOOKOro, 4eM 3TO MpeAaycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOCHHMSI OCHOB HAayK, CHCTEMAaTHUYECKUX 3HAHUI; YMEHHE MPUMEHSThH
MOJIyYCHHBIC 3HAHUS IS PEIICHUs MPAKTUYECKUX M y4eOHO-UCCIIeI0BATENbCKIX
3a/1ad B U3MEHEHHOM, HECTAHIAPTHOW CHUTYyallUH; YMEHUE CHCTEMAaTHU3UPOBaTh U
000011aTh TOJly4eHHbIE 3HaHUA. M3ydyeHue npeamera Ha yriayOJE€HHOM YpOBHE
Mo3BOJIIET  chopMupoBaTH y  OOydYaONIUXCS ~ YMEHHE  aHAJIM3UPOBAThH,
MPOTHO3UPOBaTh W OILEHMBATh C TO3ULUM DKOJOTHYECKOM O€30MmacHOCTH
MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON JEATEILHOCTU Y€JIOBEKa, CBSI3aHHOM
C TIOJIyYeHHEM, MPUMEHEHHUEM U MepepadOTKON BEIIECTB.

N3yuenne npenmera «XuMus» B 4acTH (POPMUPOBAHUSA y OOyUaAOIIUXCS
HAyYHOTO MUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOJOB MO3HAHUS, a TaAKKE
MPAKTUYECKOIO0 MPUMEHEHUS HAyYHBIX 3HAHUN OCHOBAaHO HAa MEKIIPEIMETHBIX
CBA3SIX C TpeAMeTaMH  o00JlacTeii  eCTEeCTBEHHBIX, MAaTEeMaTUYeCKHX |
I'YMaHUTApPHBIX HAYK.

PabGouast mporpamma coctaBieHa Ha ocHoBe [IpuMmepHOil mporpamMmsl
ydeOHOro mpeaMera «XHUMHS», B OCHOBE KOTOPOTO 3aJOK€H MOJIYJIbHBIN
MPUHITUIIA TIOCTPOCHHSI YYEeOHOTO Marepuaia, He ONpeAessieT KOJUYECTBO YacOB
Ha U3y4YeHHWE Y4yeOHOro TmpeAMeTa M KJIAcChl, B KOTOPBIX MPEIMET MOXKET
n3yuyatbcs. KypcuBoM B mpuUMepHOM y4eOHOUM mporpaMMe BBIACICHBI 3JIEMEHTHI
COJICpKaHMsl, OTHOCSIIHMECS K pe3ysbTaTaM, KOTOPhIM OOYYaloIIHeCs «IoydaT
BO3MOXXHOCTh HAYUUTHCS».

PabGouass mporpamma y4HMTBIBA€T BO3MOXXHOCThH TOJIYYEHHUS 3HAHHM, B TOM
yucjae uepe3 IMPaKTHYECKYyI JeATeNIbHOCTh. B  mporpamMme  COIEpKUTCS
NPUMEPHBIA TIEpeueHb MpakThuueckux padot. [lpum cocraBienun paboueit
pOrpaMMbl  YYUTENh BIIPAaBE BBIOpATh W3 TEPEUHsS PaOOThI, KOTOPHIE CUUTAET
HamOoJiee  IeIecO0Opa3HbIMH, C  Y4YE€TOM  HEOOXOJUMOCTH  JIOCTHIKCHUS
MPEAMETHBIX PE3yJIbTaTOB.



Pabouast nporpamma no npeamery « XuMus»
Yriay0jeHHbIi yPOBEHb

COAEPKXAHUE

OCHOBBI OPraHU4YeCcKO XUMHUH

[losBnenne wm pa3BUTHE OPraHUYECKOW XHWMHMM Kak Hayku. lIpeamer
OpPraHMYEeCKOM XHWMHUU. MeCTO W 3HAaYCHHE OPraHWYEeCKOW XUMHH B CHCTEME
€CTECTBEHHBIX HayK. B3auMOCBSI3b HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB.
XHUMUYECKOE CTPOEHUE KAK MOPANOK COECAUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJeHTHOCTU. (OCHOBHBIE TMOJIOKEHUS TEOPUM XHUMHYECKOIO CTPOCHUS
oprannueckux coenuHenuii A.M. BytiepoBa. YriepoaHblii CKeJIET OpraHn4eCcKOn
MOJEKYIbl. KpaTHOCTP XMMHMUYECKON CBSI3U. 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
XUMUYECKOr0 CTpoeHus Mouiekysl. HM3omepus u  usomepsl. Ilonsatue o
dbyHkimoHaneHOM  rpynme.  [lpuHnunsl — KjIaccUPUKAMKM  OPraHUYECKUX
COCIMHEHUN. MexayHapoqHasi HOMEHKIAaTypa MW HPUHUUIBI  00pa30BaHUS
Ha3BaHUW OPraHUYECKHUX COCIMHEHUM.

Knaccudukanuss 1 0oCOOCHHOCTH OpPraHUYECKHX peakiuid. PeaknnoHHbIE
HEeHTpbl. llepBOoHAYanbHBIE TOHATHS O THUIIAX M MEXAHU3Max OPraHUYECKHUX
peakiui. ['OMONMTHYECKHI M  TETEPOJUTUYECKUM  pa3pblB  KOBAJIECHTHOU
XUMUYECKON CBsi3H. CBOOOAHOpPAAMKAIBHBIA M WOHHBIM MEXaHM3Mbl PEAKIIHH.
[Tonsitue o Hykieodue u dMEKTPoPuIIe.

AJkaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl METaHA.
Sp3-rubpuau3aims opouranei aToMoB yriepojaa. ['omonorudeckuit psjg u odnas
dopmyna ankaHoB. CucreMaTrhyeckass HOMEHKJIATypa alKaHOB M PaJUKaJioB.
N3omepuss  yriepoaHoro — ckenera.  Dusmyeckre  CBOMCTBA  AJIKAHOB.
3aKOHOMEPHOCTH H3MEHEHUS (PU3NYECKUX CBOMCTB. XHMMHYECKHE CBOMCTBA
QJIKaHOB: TAJIOTEHUPOBAHUE, JETUAPUPOBAHUE, TEPMHUUYECKOE Pa3JI0KEHUE,
KPEKUHI' KaK CHOCOOBI TOJIYYEHHS] BAXKHEHIIMX COEIMHEHUNW B OpPraHUYECKOM
cuHTe3e. ['opeHHMe ankaHOB Kak OJMH W3 OCHOBHBIX MCTOYHHMKOB TEIIAa B
OPOMBIIUIGHHOCTH W ObiTy. M30Mepusanuss Kak  crnoco0 — MOMy4YeHUs
BBICOKOCOPTHOTO  O€H3uMHa. MexaHu3M  peakiuu  CBOOOAHOPAAMKAIBLHOTO
3amenienusd. llomyyenne ankanoB. Peaknumsa Bropua. Haxoxnenuwe B mpupoae u
IIPUMEHEHUE AJIKAHOB.

[Muxnoankanel. CTpoeHHE MOJEKYN HKiIoadkaHoB. OO6mas dopmyna
nuKiIoankaHoB. Homenknatypa uwmknoankaHoB. HM3oMepusi LHMKIIOAJIKaHOB:
YIJIEPOIHOTO CKEJIETa, MEKKIIaCCOBast, IPOCTPAHCTBEHHAS (Yuc-mpanc-u3oMepusl).
Cnernuduka CBOWCTB IMKIOATKAaHOB C MalbiM pa3MepoM IMKiIa. Peakiuun
MIPUCOEIMHEHNS U PAAUKAIBHOTO 3aMEILCHUS.

AnKeHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI ATUIICHA.
Sp2-rubpunn3aIms opouTaneii atoMoB yriepoaa. - u [1-cBsa3u. ['omonornueckuii
psan u obmas Qopmyna ankeHoB. HomeHnkinaTypa ankeHoB. M3omepusi ankeHOB:
YIIEPOJHOTO CKEeJleTa, TMOJIOKEHHUS] KpaTHOW CBsI3U, MPOCTPAaHCTBEHHas (yuc-
mpaHc-u30Mepusi), MEXKIaccoBas. DuU3MUECKHE CBONCTBA ajKeHOB. Peakiuu
ANEKTPOPUIBHOTO MPUCOEAMHEHUSI KaK CHoco0 MoiayyeHus (GYyHKIUOHATBHBIX
MPOU3BOJIHBIX YraeBOAOpoa0B. I[IpaBrmio MapKOBHUKOBA, €ro 3JEKTPOHHOE
o0ocHoBaHue. Peakuuu okwucieHus U nonauMmepuzanuu. llommdTuneH kak



KPYIMHOTOHHAXHBIA MPOAYKT XHUMHUYECKOTO MPOU3BOJCTBA. lIpoMbllllieHHbIE U
1abopaTopHbIE CHOCOOBI MOMYy4YeHUs: alnkeHOB. [Ipasuno 3auiyesa. llpumenenue
AJIKEHOB.

Anxanuensl. Knaccudukaius ankagueHOB MO B3aMMHOMY PACIOJIOKEHHUIO
KpaTHBIX CBA3eH B MoJieKyse. OCOOEHHOCTH 3EKTPOHHOIO U MPOCTPAHCTBEHHOTO
CTPOEHHUSI  COMNpPSDKEHHBIX  ankagueHoB. OOmas  QopMyna  ajkKaJueHOB.
HoMmenknatypa u u3omMepusi ankaaueHOB. PU3MYECKHE CBOMCTBA AJIKAAUEHOB.
XHWMHUYECKHE CBOMCTBA AJIKaJHMEHOB: PEAKUUU MPUCOECIUHEHHS (TUIPUPOBAHUE,
raJIoTeHUpOBaHue), TopeHuss u mnonumepusanuu. Bxmag C.B. JleGemeBa B
IIOJIyYEHHE CUHTETHYECKOTO Kaydyka. Bynkanumsanmsa kaydyka. Pesuna.
MHuoroo6pa3ue BHIOB CHHTETUYECKHMX KAaydyKOB, MX CBOICTBAa M MPHUMEHEHHUE.
[TomydyeHune ankaaueHoB.

AJNKUHBI. ODJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
arieTusieHa. SP-rudpuaunsanus opouTaneil aToMoB yriaepoaa. ['oMonoruueckuii psij
u obmas gopmyna ankuHoB. Homenknarypa. M3omepust: yriiepogHOro CKelnera,
IIOJIOXKEHUSI KPATHOM CBS3HM, MEXKiaccoBasi. (DHU3MUECKHME CBOWCTBA AJKHUHOB.
XUMHYECKUE CBOMCTBA AJIKMHOB: PEAKIIUU IPUCOEANHEHUS KaK CIOCO0 MOJIydYeHUs
MOJMMEPOB M JPYTMX MOJE3HBIX NPOAYKTOB. Peaxkyuu 3amewenus. I'opeHue
alETUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU [IJISl CBAPKU U PE3KU
MertasuioB. [lomydenue aretusieHa MUPOJIM30M METaHa M KapOUJHBIM METOOM.
[IpuMeHenne aneTuiieHa.

Apenbl. Ucmopus omxpvimus 6enzona. COBpeMEHHbIE MPEACTaBICHUS 00
ANIEKTPOHHOM M TMPOCTPAHCTBEHHOM CTpoeHMH OeH3ona. M3omepus wu
HOMEHKJIaTypa TromoJioroB Oen3ona. OOmas ¢opmyna apeHoB. duznueckue
CBOICTBa OeH30y1a. XMUMHUYECKHE CBOMCTBA OEH30JIa: PEaKIMH 3JEKTPOPUIBLHOTO
3aMelleHus (HUTPOBaHUE, raJJOF€HUPOBAHKE) KaK CIOCO0 MOTYUYEHUSI XUMUYECKHUX
CPEIICTB 3allUThl PaCTeHUH; MPHUCOEIUHEHUs (TUAPUPOBAHUE, TaJOTEHUPOBAHUE)
KaK JIOKa3aTeJIbCTBO HEMpeAeNbHOr0 Xapakrepa OeH3ona. Peakuust ropeHus.
[Toyuenue Oenzona. OcobenHocmu Xumuueckux ceoticme monyonaa. B3aumHoe
BJIMSIHUE AaTOMOB B  MoJieKyle Tonyona. Opuenmayuonnvle  3¢pgexmol
samecmumereil. [IpuMeHeHe TOMOJIOTOB O€H301a.

Cruprtel. Knaccudukaiusi, HOMEHKIaTypa CIUPTOB. [ OMOIOTUYEeCKUi psif U
obmiast (¢opMyna MpeaesbHbIX OJHOATOMHBIX cruUpTOB. M3oMepus. dusnueckue
CBOMCTBa MpeJeibHbIX OJHOATOMHBIX CHUPTOB. BopoponHas CBs3b MeXay
MOJIEKYJIAMU W €€ BIMAHHME Ha (U3MUECKHE CBOWCTBA CIUPTOB. XUMHUYECKUE
CBOMCTBA: B3aUMOJICUCTBHE C HATPUEM KaK CIMOCOO0 YCTAHOBJICHHS HaJW4us
THAPOKCOTPYMIIBI, C TAJIOT€HOBOJOPOAAMH KaK CIIOCO0 MOTYyYEHUs] paCTBOPUTENIEH,
BHYTpU- U MEXMOJIEKYJsipHasi jAeruaparanus. Peakuus ropeHus: CHUPTHI Kak
torumBo. Ilonydyenue »sTaHona: peakuus OpOXKEHUS TIIOKO3bI, THApaTalus
stuiieHa. lIpuMmenenne wMeranona W 3Ta”Hosa. DU3HOIOrMYECKOE IEHUCTBUE
METaHOJIa M 3TaHOJa Ha OpPraHMW3M YeJIOBEeKAa. DTUJIEHIJIMKOJb W TIULEPUH KaK
MPEACTABUTENN MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakiusi Ha
MHOIOaTOMHBIE CHOUPTHI M €€ NPUMEHEHHE MJi1 paclo3HaBaHUS TIIMIIEpUHA B
COCTaBE KOCMETHYECKMX cpencTB. [IpakThueckoe NpUMEHEHHE STUIICHTIIMKONSA U
[JIMLEPUHA.



®enon. Ctpoenue Momekynbl (eHona. B3anMmHOe BIMsSHHE aTOMOB B
Mosekyie (enoma. dusznueckue cBoicTBa (eHosa. XUMHUYECKHE CBOMCTBA
(peakuuu ¢ HaTpueM, TUIPOKCUIIOM HaTpusa, Opomom). [lomydenue ¢eHona.
[Tpumenenue dhenomna.

Anpaerunpl U ketonbl. Knaccudukanus anpaeruioB U keroHoB. CTpoeHue
NpEACIbHBIX  ANBJIETUJIOB. IJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE
KapOOHWIIbHOM rpyIIibl. ['oMonorudeckuit psij, oodmas Ggopmyiia, HOMEHKIATypa U
W30MEpHUsl TPENEIbHBIX anbaeruoB. DOHU3WUYECKHE CBOMCTBA MPEAEIBHBIX
anpaeruIoB. XUMHYECKUE CBOMCTBA NPEACIbHBIX AJbJIETHIOB: TUIPUPOBAHUE;
KAQUEeCTBECHHbIC PEAKIUM Ha KapOOHWIbHYIO Tpynny (peakuus «cepeOpsHOTO
3epkanay, B3aumojaeictBue ¢ rugpokcunoM menu (II)) m ux npumenenue s
OOHapy>KeHUsI TPEIETbHBIX AalbJETHJI0B B MPOMBINUICHHBIX CTOYHBIX BOJAX.
[TomyyeHne TpenenbHBIX AIBACTHUAOB: OKHUCICHUE CIOUPTOB, THApPATALUA
anetwieHa (peakuust KydepoBa). TokcuyHOCTh —anblerufoB. [lpumenenue
dopmanpreruga W - areTanbaeruaa. AIETOH Kak IPEICTaBUTENIb KETOHOB.
Crtpoenne MoJyiekynbl arneroHa. OCOOCHHOCTH peaklMM OKHUCJICHHS alleTOHa.
[IpumeHenue aneToHa.

Kap6onosrsie kucinotel. Kiaccudukamuss 1 HOMEHKIaTypa KapOOHOBBIX
kucioT. CTpoeHHe TMpeAeNbHBIX  OJIHOOCHOBHBIX  KapOOHOBBIX  KHUCJOT.
DNEeKTpOHHOE U  MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUJIBHOW  T'PYIIIHI.
['omonoruueckuii  psg u obmas  ¢gopmysa TpeAeiabHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. Du3nueckue CBOMCTBA MpPEJEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHWMHYECKUE CBONCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX  KHUCJIOT (peakiuu C MeTa/llaMH, OCHOBHBIMH  OKCHaMHU,
OCHOBAaHUSIMU W COJISIMH) KaK MOATBEPXKIEHUE CXOJACTBA C HEOPraHUYECKUMU
KucioTamu. Peakius satepudukanuu u ee 00patuMocTh. Biisinue 3aMmecTuTeneil B
YIIAEBOJAOPOJAHOM paJuKaie Ha CUIy KapOOHOBBIX KuciaoT. (OcobeHHOCTH
XAMHUYECKUX CBOMCTB MypaBbMHOM  KUCHOTHL. [losiyuyeHune  mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE aJIKaHOB, aJKEHOB, NEPBUYHBIX
CIUPTOB, aJIbJICTUAOB. BakHelue mpencTaBUTeNM KapOOHOBBIX KHCIOT:
MypaBbUHAs, YKCYCHass U O€H30iiHas. Beicimime mnpenenbHble U HEMpeaelbHbIE
KapOOHOBBIE KHUCIOTBI. Onmuueckas uzomepus. Acummempuyeckui amom
yenepooa. llpumeHenne kapOOHOBBIX KUCIIOT.

Cnoxubie 3¢gupsl U xupbl. CTpoeHHE U HOMEHKJIATypa CJIOKHBIX d(PHUPOB.
MexxknaccoBass u3oMepusi ¢ KapOOHOBBIMH KucjaoTamu. CrocoObl MOJydeHUSs
CIOKHBIX 3(pupoB. OOpaTUMOCTh peakiuu dTepudukanuu. [IpuMmeHeHne CIoXHbIX
7(UpoB B MHUILEBOW U TapIOMEpPHON MPOMBINIIEHHOCTH. JKUPBI KaK CJIOXKHBIC
7(UpHI TIUILEPUHA U BBICIINX KapOOHOBBIX KHUCJIOT. PacTUTENbHBIE U KUBOTHBIC
JKUPBI, UX cocTaB. PU3NUYECKHE CBOWCTBA KUPOB. XUMUUYECKUE CBOMCTBA KUPOB:
THAPUPOBAHUE, OKHUCICHHWE. [HUApONIN3 WM OMBUICHHE KHUPOB Kak CIoco0
MIPOMBITIUICHHOTO TIOJIYYCHHS COJIEH BBICIIUX KapOOHOBBIX KUCJOT. [IpumeHeHue
KUPOB. MBLUTA KaK COJIM BHICIITUX KapOOHOBBIX KUCIOT. Moto1ye CBOHCTBA MbLIA.
YrneBonpl. Knaccudukarus yrieBogoB. Pu3nvecKkue CBOWCTBA U HAXOXKIICHUE
YIJIEBOIOB B IpupoAe. lIoKo3a Kak ampAerujocnupT. XMMHUYECKHE CBOMCTBA
TJIFOKO3BL:  ayuiupoeanue, aiKUIupoéawue, CIAPTOBOE M  MOJOYHOKHUCIIOE



OpoXeHue. ODKCIEPUMEHTAIIbHBIC JI0KA3aTeIbCTBA HAIMYMS aJIbJACTUAHON U
CIIUPTOBBIX TIpynn B Tioko3e. [lomydyeHue TIroKo3bl. Ppykmosa Kak uzomep
enmokosvl. Puboza u oOezoxcupubosa. Baxnelmme aucaxapuasl (caxaposa,
JIAKmMo3a, Maivmo3a), uxX CTpoeHue u pusnyeckue cBoicTBa. ['maponus caxapossl,
JIaKkmo3wvl, manbmo3svl. Kpaxmana M 1emioiio3a Kak OMOJIOTHYECKUE IMOIUMEPHI.
XUMHUYECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs peakius ¢ HOJA0M Ha
Kpaxmai U ee MpUMEHEHHue Uil OOHApyKeHUsl KpaxMmaja B MPOAYKTAaX MUTAHUS).
XUMUYECKHE CBOMCTBA ILIEIUTIOJIO3bI: THAPOJIN3, 00pa30BaHHUE CIOKHBIX 3(UPOB.
[Ipumenenne u OuoONOTHYECKass pPOJb YriaeBoAOB. OKHCICHHE YIIEBOJOB —
HMCTOYHUK HEPTUU KUBBIX Opranu3MoB. [loHsTHE 00 HMCKYCCTBEHHBIX BOJOKHAX
Ha MPUMeEpPE alleTaTHOTO BOJIOKHA.

Nnentudukarus opraHUYECKUX COCIUHCHHHA. ['eHeTHYecKas CBSI3b MEKITY
KJIACCAMH OPraHUYECKUX COCTUHECHUMU.

Amunbl. IlepBuuHble, BTOpUYHBIC, TpeTW4YHbIe aMuHbl. Kiaccudukanus
aMUHOB 110 TUIY YTJIE€BOJOPOJHOIO pajvKaia U YUCIYy aMUHOTPYIIT B MOJEKYJIE.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MPEAEIbHBIX aMUHOB. Du3nueckue
CBOMCTBAa aMUHOB. AMHHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAKIMU C BOJOM,
KUCIOTaMHU. Peaknus ropeHus. AHWIMH KakK MPEACTABUTENIb apOMATHYECKUX
amuHOB. CTpoeHue anunuHa. [Ipuunnel ocinabieHrus OCHOBHBIX CBOWMCTB aHUJIMHA
B CPaBHCHMU C aMUHAMH MPEIETBHOIO psiga. XUMHUYECKUE CBOMCTBA AHWIMHA!
B3aMMO/ICHCTBUE C KUCIOTaMHU, OpOMHOU BOJIOU, OkucieHue. [lonyueHre aMuHOB
ATKAJMPOBAHUEM  aMMHaka W BOCCTAHOBJICHUEM  HUTPONPOM3BOIAHBIX
yrieBonopoaoB. Peaknusi 3ununa. Ilpumenenue amMuHOB B (hapMaiieBTUUYECKOM
INPOMBIIUIEHHOCTU. AHUAUH KAK Cblpbe OAd NpOU3B00CmMEa  AHUIUHOBLIX
kpacumeinet. Cunmesvl HAd OCHO8€ AHUTUHA.

AmuHokuciotel U Oenku. CoctaB u  HoMmeHkiarypa. CrpoeHue
AMHHOKHCIJIOT. ['OMOJIOTMYECKHU PO TMPENENbHbIX aMUHOKHUCIOT. H30Mmepust
npedenvhblx amunoxuciom. OU3NUECKue CBOWCTBA MPENETbHBIX aMUHOKHUCIIOT.
AMMHOKHCIIOTHI Kak aM(oTepHbie oprannyeckue coeauHeHusi. CUHTE3 MEeNTHIOB.
[lentuonass cBsi3b. buonorumdeckoe 3HaueHUWE -aMUHOKHCIOT. OOmactu
MPUMEHEHUsI aMUHOKHUCIOT. benku kak mpupogHsie Ouomnonumepsl. CoctaB u
cTpoeHue 0enKoB. OCHOBHble AMUHOKUCIOMbL, 0Opazyrowue Oeaku. XUMHUUECKHUe
CBOICTBa OEJIKOB: TUAPOIN3, ICHATYpAIlHs, KAUeCTBEHHBIC (I[BETHBIC) PEaKluyd Ha
oenku. IlpeBpamieHusi OenkoB NUIIM B OpranusMe. buonormyeckue (yHKIUH
OeNKOB. [locmudicenus: 6 u3yyeHuu cmpoeHus u cunme3sa 6eiKos.

Azomcooepocawue cemepoyuriuyeckue coeounerus. Iluppon u nupuoum:
9JIEKMPOHHOE CMPOEHUe, apOMAmuyecKuli xapakmep, paziudue 6 NposeIeHUU
OCHO8HBIX ceoucms. Hykneunogvie kuciomsi: cocmaé u cmpoenue. CmpoeHue
Hykneomudos. Cocmag Hykneunosvix xuciom ([{HK, PHK). Ponv Hykieunogvix
KUCIOM 8 HCU3HEOeamMeNbHOCMU OP2AHUZMOS.

BricokomouiekysipHbIe COEHEHUS. OcHoBHBIE MTOHATHS
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
cTeneHb mnonumepu3anuu. Kraccudukamus monumepoB. OCHOBHBIE CHOCOOBI
MOJYYEHHSI BBICOKOMOJICKYJIIPHBIX COEJUMHEHMI: peakiuu MNOJUMEpPU3alun |
nonukoHaeHcanu. CTpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWMCTB



MOJINMEPOB OT CTPOECHHUS MOJIEKYJ. TepMOIUIACTHYHBIE W TEPMOPEAKTUBHBIE
nosmMepsl. Ilposoosawue opeanuueckue noaumepul. Komnoszumnvlie mamepuansi.
llepcnekmusbl  ucnonvsoganus Komnozumusvlx mamepuanog. Krnaccubukanus
BOJIOKOH. CuHTeTHYecKue BoJIOKHA. [lonuagupHble U nmoJiMaMHIHbIE BOJIOKHA, UX
CTpOEHHE, CBOMCTBA. IIpakTMueckoe MCMOIb30BaHUE BOJOKOH. Cunmemuueckue
NJEHKU. U30JIAYUsL OJIs1 NPOBOO08, MeMOPaHblL Ol ONPECHEHUsL 800bl, 3AUUMHbLE
nleHKu O aemomooOusel, NIACmMulpu, Xupypeudeckue noesasku. Hoevie
MeXHOI02Ul OAIbHEUUe20 COBEPULEHCMBOBANUSL NOJUMEPHBIX MAMEPUATO8.
Teopernyeckne 0CHOBbI XUMUH

Crpoenune BeniectBa. CoBpeMEHHas MOJENb CTpOoeHus aroma. Jlyamusm
anekTpoHa. Keanmoevie uucna. PacnpeneneHne dJIE€KTPOHOB IO SHEPTETUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIMIIOM HAUMEHBIIEH SHEPTUH, MPaBUIOM XyH]a
u npuHimnom Ilaynu. OcoOeHHOCTH CTPOEHHS IHEPTETUUECKUX YPOBHEH aTOMOB
d-anmemMeHTOB. DiekTpoHHas KoH(urypamus aroma. Kinaccudukanus XUMAYECKUX
3JIEMEHTOB (s-, P-, d-3memenTsl). OCHOBHOE U BO30YKIICHHBIC COCTOSHHS aTOMOB.
BanenTtHble 35ekTpoHBbl. [leproandeckas cucreMa XUMUYECKHUX ieMeHToB J[.M.
MenneneeBa. @usnyeckui cmeica llepuonuueckoro 3akona JI.M. Menzaeneena.
[IpyunHBI U 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB AJIEMEHTOB M MX COEIMHEHUN
o nepuojaM M rpynnam. MuUpOBO33pEHYECKOE W HAy4YHOE 3HAYCHUE
[Tepuomuyeckoro 3akona JI.M. MennaeneeBa. [lpocrosvr J[.U. Menoeneesa.
OmKpovimue HOBbIX XUMUYECKUX 31eMeHmMOo8. INEKTPOHHA NPUPOJA XUMHYECKON
CBSA3U. OJEKTPOOTPULIATENBHOCTh. KOBaleHTHas CBSA3b, €€ Pa3sHOBUAHOCTH U
MEXaHU3Mbl 00pa3oBaHusl (OOMEHHBI M JOHOPHO-aKUENTOPHBIN). MloHHAas CBSI3b.
Mertannuueckas cBsizb. BonopoaHas cBa3b. Meoxcmonexynsptole 63aumMo0eicmeusl.
Kpucramnnueckue u amopdHble BewmecTBa. TUIBI KPUCTALIMYECKUX PELIETOK
(aTOMHasi, MOJEKYJsSIpHAs, UOHHAs, MeTajuinyeckas). 3aBUCUMOCTb (PU3MYECKUX
CBOMCTB BEIIECTBA OT THIA KPUCTAUTMYECKOU pemieTku. [IpuamHbl MHOTOOOpa3us
BemecTB. COBpEMEHHBIE IIPEACTABICHHUS O CTPOCHUM TBEPHABIX, KUIAKUX U
ra3oo0pa3HbIX BeWEeCTB. /Kuodkue kpucmanioi.

XVUMHUYECKHE peakuu. ['oMOreHHble U rereporeHHble peakuuu. CKoOpocTb
peakiuu, €€ 3aBUCUMOCTh OT PAa3jIMYHBIX (PAKTOPOB: MPHUPOABI PEArupyrOIINX
BEILIECTB, KOHIIEHTPAIlMM PEAarupyrolux BEMIECTB, TeMnepaTypsl (mpaBwio BaHt-
['odda), mmomany peakiMOHHON MOBEPXHOCTH, HAIUYHUS KaTain3aTopa. DHEPTrHs
akTUBaUMH. Axmusuposanuvi komniekc. Karammzatoppl u kKatanu3. Poib
KaTaJn3aTOPOB B IPUPOE U MPOMBILIIIECHHOM MPOU3BO/ICTBE.

llouamue 06 sumanvnuu u swmponuu. IHepeus ubobca. 3akon I'ecca u
cienctBusi w3 Hero.  TeruoBble  3(PQEKTbl  XMMHUYECKHX  peaKIuil.
Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh peakiuidi. XMMUYECKOe PaBHOBECHE.
CMellleHne XMMHUYECKOrO0 PpaBHOBECHS MOJ JIEUCTBHEM PA3IMYHBIX (PAKTOPOB:
KOHIICHTPAI[MM PEareHTOB WM MPOAYKTOB pPEaKlMH, aBJICHUS, TEMIIEPATYypBhl.
Ponb cMmenieHnst paBHOBECHS B TEXHOJIOTMYECKUX MPOLECCaX.

Hucnepcuble cuctembl. Komnououwvle cucmemvi. VICTUHHBIE PacTBOPBI.
PactBopenune kak ¢uszuko-xumuueckud mpouecc. CrnocoObl  BbIpa)KEeHUs
KOHIIEHTPALIMX PAaCTBOPOB: MACCOBAs JOJIS PACTBOPEHHOTO BELIECTBA, MOJAPHAA U
MONANbHASA KOHYeHmpayuu. Tump pacmeopa u mumpoganue.



Peakuuu B pacTBOpax 31eKTpoiauToB. KauecTBeHHbIE peaklMi HAa HOHBI B
pactBope. KuCinoTHO-OCHOBHBIE B3aMMOJIEHCTBUS B pacTtBopax. AM(OTEpHOCTD.
Honnoe npoussedenue 600vl. Booopoomuwiti nokazamenv (pH) pacmeopa.
['unponus comnel. 3HaueHue TUIPOJIM3a B OUOJIOTHYECKUX OOMEHHBIX MPOIIecCax.
[IpumMeHeHue ruIpoin3a B IPOMBIILIEHHOCTH.

OKHCIIUTENHEHO-BOCCTAHOBUTEIILHBIE peakuuu B npupoze,
MPOU3BOJACTBEHHBIX  MpolleccCax W IKU3BHENEATENIbHOCTH  OpPraHU3MOB.
OKucIumenbHo-60CCMAHOBUMENbHBIL NOMeHyuan cpeovl. [uaepamma 1lyp6o.
[ToBenenue BelIEeCTB B cpellax ¢ pa3HbIM 3HaUeHreM pH. MeTo/ bl 3IeKTPOHHOTO U
971eKMpOHHO-UOHHo20 ~ OanaHca. ['anpBaHMYECKHd  3JI€MEHT. XUMHUYECKHE
UCTOYHUKN TOKa. Cmanoapmubslii 8000p0oOHbll  d1ekmpoo. Cmanoapmublii
9NIeKMPOOHBIL  NOMeHyuan cucmemvl. Pao cmanoapmuvix — 31eKmpoOHbIX
nomenyuanos. Hanpaenenue  oKuciumenbHo-60CCMAHOBUMENbHBIX — DEaKYUll.
DNEeKTpoau3 pacTBOPOB U paciuiaBoB coiseil. [IpakTuyeckoe MpuUMEHEHUE
ANEKTPOJIM3a [JI1 TOJYyYEHUsS IIECJTOYHBIX, LIEJIOYHO3EMEIbHBIX METAUIOB U
anmomMuHusa. Koppo3us MeTaioB: BUAbl KOPPO3UHU, CTIOCOOBI 3aIIUTHl METAILJIOB OT
KOPPO3UHU.

OCHOBBI HEOPraHN4YECKOH XMMHUH

O6mas xapakrepuctuka 31eMeHTOB [A—IIA-rpynmn. OKcuabl U MepOKCUIBI
HaTpus U Kanus. Pacro3HaBanue kKaTUOHOB HaTpus U Kanus. Conu HaTpus, Kamus,
KaJIbIUSI U MarHusi, UX 3HaYE€HUE B IPUPOJIC U KU3HU YesloBeKa. JKecmkocmsb 600bl
u cnocoovl ee ycmpauenus. Kowmnnexcnvie — coedunenus  antOMuHusl.
Anromocunuxameoi.

Meramnsl IB-VIIB-rpynn (menb, umHk, xpom, mapranen)). OcoOeHHOCTH
cTpoeHusi atoMoB. OOmue ¢Gu3ndeckue U XuMuUyeckue cBoictBa. [lomyuenue u
npuMeHeHue. OKCUAbl U TUIPOKCUJIBI TUX METAJIJIOB, 3aBUCUMOCTh UX CBOMCTB OT
CTEIIEHH OKHUCIIEHUs »3JieMeHTa. Baxkneilmme comu. OKUCIUTENbHBIE CBOWCTBA
COJIE XpoMa M MapraHila B BBICIIEH CTENEHH OKUcieHus. KomniexcHvie
COeOUHeHUs XPOMd.

O6mras xapakrepuctuka 3yeMeHToB [VA-rpynmbsl. CBOMCTBA, MOMydYeHHUE U
npuMeHeHue yriisi. CuHTE3-Ta3 KaKk OCHOBA COBPEMEHHOW MPOMBIIIIEHHOCTH.
AKTUBUPOBAHHBIM  yroib Kak ajucopOeHt. Hanocmpyxmypwi.  Muposbie
oocmudiceHuss 8 06aacmu Cco30aHUsl HAHOMAMeEPUAaios. INeKMPOHHOEe CMpPOeHUe
MONeKyavl  yeapHoeo e2asa. llonyuenue u  npumeHeHue yeapHo20 — 2asd.
buonorudeckoe neiictBue yrapHoro rasza. KapOuabl KaibIlus, aIIOMUHUS U
keneza. KapOonatel W runpokapOoHaThl. Kpyecogopom yenepooa 6 dHcusou u
Hedcusoll npupode. KadecTBeHHass peakuuss Ha KapOoHaT-woH. DU3MYECKHE U
xuMHuueckue cBoiictBa kpeMmHHs. Cwianbl U cumuuuabl. Oxcupa kpemuus (IV).
KpeMHueBble KHACIOTHI U MX CONU. CUIIMKATHBIE MHUHEpPAJIBl — OCHOBA 3€MHOM
KOPBI.

O6mras xapakrepuctuka 3meMeHToB VA-rpynmbl. Hutpunel. KauecTBennas
peakiusi Ha MOH aMMOHMs. A30THas KHCIOTa KaK OKHUCIUTENb. HuTparsl, HX
bu3nuecKkue M XUMHUYECKHE CBOWCTBa, NMpuMeHeHue. CBOWCTBA, TMONyYCHUE H
npumenenue ¢ocdopa. dochun. dochopusie u nomudochopHbIE KUCTOTHI
buonornyeckas posb pocdaros.



OOmast  xapaktepuctuka d3naemMeHTOoB  VIA-rpynmbel.  OcobOble  CBOMCTBa
KOHILIEHTPUPOBAHHON CEepHOM KuCIOThl. KauecTBeHHbIE peakiuu Ha Cyabhui-,
CyJIb(pUT-, U CyJIb(aT-uOHBI.

O6mas xapakrtepuctuka snemMeHToB VIIA-rpynmbl. OcOOEHHOCTH XHMHH
dTopa. ['aioreHoBOIOPOABI U UX MOTy4YeHUE. [ alloreHOBOJOPOIHbIE KUCIOTHI U UX
coiu. KaudecTBeHHbIE peakUMM Ha TaloreHuI-uoHbl. Kucnopoaconepxkaine
coeuHeHus xjopa. [I[puMeHeHne raloreHoB U UX BaKHEMIINX COCTUHEHUI.
Bnazopoonvie cazvl. [Ipumenenue 61a20poonvix 2a308.

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOICTB MPOCTHIX BEIECTB, BOJOPOJHBIX
COEIMHEHUM, BBICIIIUX OKCHUJIOB U TUJPOKCHUIOB.

W nentudukarms HeOpraHUISCKUX BEIIECCTB U HOHOB.
XuMHuS ¥ KU3Hb

Hayunble wmeTonpl mno3HaHWS B XUMHM. VICTOYHMKH  XHMUYECKOU
unpopmaruu. Ilouck wuHPOpManuu 1O  HA3BaHUAM, HUIACHTU(DUKATOPAM,
CTPYKTYpHBIM (dopmynamM. XHUMHYECKUW aHAIM3, CHHTE3, MOJECIUPOBAHUE
XUMUYECKUX TPOLECCOB M SABJICHUM KAaK METOAbl HAYYHOTIO [IO3HAHUS.
Mamemamuueckoe Mmodenuposanue npOCMPAHCMBEHHO20 CMPOEHUS MOJIEK)Il
opeanuyeckux  gewjecms.  CospemeHHble  QUIUKO-XUMUYECKUE  MemOoOobl
YCMAHOBIEHUsL COCMABA U CMPYKMYPbl BEULECME.

Xumust u 370poBbe. JlekapcTBa, (EepMEHTH, BUTAMHUHBI, TOPMOHBI,
MUHEpaJIbHbIe BOJbI. [Ipo0ieMbl, CBsA3aHHbIE C MPUMEHEHHEM JIEKapCTBEHHBIX
npenapatoB. Bpeanbie TpUBBIYKY U (DAKTOPHI, pa3pylIalOIIUe 310POBbe (KypeHueE,
ynoTpeOJieHHe ajakoroJisg, HapkoManwus). PanmonanbHoe mnuTaHue. IluieBbie
n00aBku. OCHOBBI TUILIEBOU XUMUH.

Xumus B MeauiHe. Pa3paboTtka sexkapcTB. XUMUYECKUE CEHCOPBI.

XuMHUsT B TIOBCEAHEBHOM JKM3HHM. MOIOIIME M YUCTAIIME CPEIICTBA.
Penemnentsl, nHCeKTULIIMABL. CpeacTBa JIMYHOM TMTHEHBI U KOcMeTHKU. [IpaBuna
O0e3omacHOl pabOThl C €IKUMH, TOPIOYUMHU W TOKCHYHBIMH BEIIECTBAMH,
cpelcTBaMu ObITOBOW XUMUHU.

XUMHS U CENBCKOE X03IUCTBO. MHUHEpAIbHBIC U OpraHUYeCKUE yA0OpeHHUs.
CpencrBa 3alUThl pACTEHUM.

XuMHsI B TIPOMBIIIUIEHHOCTH. OOIIME MNpeCTaBICHUST O MPOMBIIUICHHBIX

crioco0ax MoJydyeHUss XUMUUYECKHUX BEIIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa,
cepHoil  KkuciOThI). IlpombinuieHHass opranudeckas xumus. Ceipbe s
OpraHuyeckou mpombliiieHHOCTH. [IpoGiema OTXO00B U MOOOYHBIX MPOIAYKTOB.
Hanbonee kpynmHOTOHHaXHBIE MMPOU3BOICTBA OPraHUYECKUX coequHeHuil. UepHas
U 1IBeTHasi MeTaJTyprus. CTEKIJIO U CUIIMKATHAS! TPOMBIIIJIEHHOCTb.
XuMmus U dHepretuka. IIpupoaHble UCTOYHUKU YrieBoAoponoB. IIpupoaHsiii u
NOMYTHBIA HEPTAHON raspl, UX COCTaB M Hcrnojb3oBaHue. CocraB HePTH U ee
nepepadoTka. Hedrenmpomyktel.  OxranoBoe umcimo  OensmHa.  Oxpana
OKpyXaromeid  cpeapl mnpu  HedTenepepabOTKE U TPAHCIOPTHPOBKE
He(DTENPOAYKTOB. AJTbTEPHATUBHBIC UCTOYHUKN YHEPTHUU.

Xumust B crpoutenbcTBe. llement. beron. Ilombop onTumanbHBIX
CTPOUTENIbHBIX MATEPUATIOB B MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA.



XuUMHS A IKOJOTUs. XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CPEAbl U €TO

nocieacTBus. Oxpana ruapocdepsl, MmouBbl, aTMocdepsl, (uopsl U dayHbl OT
XUMHYECKOTO 3arpsi3HEHUS.
Tunbl pacyeTHbIX 321a4:

1.

N

N oo

Haxoxnenue mosekysasipHoi (OpMysibl OpraHUYECKOTO BEIIECTBA MO €ro
MJIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB, UIIHU IO
MPOJYKTaM CrOpaHUS.

PacueTsl MaccoBO# 40U (Macchl) XMMHUYECKOTO COEIUHEHUS B CMECH.
Pacuetsr macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINH, €CIH
OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH ).

PacueTsl MaccoBOM WM OOBEMHOWM JIOJIM BBIXOJA MPOJIYKTAa PEaKUUU OT
TEOPETHYECKH BO3MOXKHOTO.

PacueTsl TermnoBoro 3ekra peakimm.

PacueTbl 00bEMHBIX OTHOLIEHHUI ra30B MPU XUMUYECKUX PEAKIIMSIX.
Pacuetsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOIYKTa PEaKIUU, €CIIU
OJIHO M3 BELIECTB JAHO B BHJIE PACTBOPA C OINPEIECICHHON MacCOBOM J0JeH
PacTBOPEHHOI'O BEILIECTBA.

Tembl npakTHYecKUX padoT (HAa BHIOOP yUHTEIs1):

1.

B W

©oo~No®

KauecTBeHHOE olpejiesieHue yriepojia, BOJIOpoJa U XJI0opa B OPraHMYECKUX
BEIIICCTBAX.

KoncTpynpoBanue mapoCTEpPKHEBBIX MOJIENIEH MOJIEKYJ OPraHHUYEeCKHX
BEIISCTB.

Pacrno3naBanue nmiacTmMacc ¥ BOJOKOH.

PemieHne SKCIEpUMEHTANBHBIX 3a4a4 Ha TMOJYYEHHE OpPraHUYeCKHUX
BEIIICCTB.

Pemienne sKCrepUMEHTABHBIX 3a7ad HAa PAaclO3HABAHME OPraHUYECKHUX
BemecTB. nentudukams HeopraHu4ecKux COeTMHEHUN.

[Tonyuenue, coOMpanue U paclio3HaBaHHUE Ira30B.

Pemenue skcnepuMeHTAIBHBIX 3a71a4 0 TeMe «MeTasubiy.

Pemenune skcnepuMeHTaIBHBIX 3a71a4 0 TeMe «Hemerasby.

Pemenune sxkcriepuMeHTalbHBIX 3a/1a4 110 TeMe «[ eHeThdecKas CBSI3b MEXIY
KJIacCaMH HEOPTraHUYECKUX COCIUHEHHIN.

10.ITonyyeHue 3TuI€HA U U3yUYEHUE €r0 CBOWCTB.

11.TTony4yeHne yKCyCHOM KUCIOTBI U U3YYEHUE €€ CBOMCTB.

12.T'unponu3 Kupos.

13.UccrnenoBanne CBOMCTB OEIKOB.

14.CBoiicTBa OJJTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

15.Xumnueckne cBOMCTBA aJIbIETUIOB.

16.'uaponus yrieBoaoB.

17.YcrpaneHne BpEMEHHOU KECTKOCTH BOJIbI.

18.KauecTBeHHbBIC PEaKIIMK HA HEOPTAaHUYECKHE BEIECTBA U NOHBI.
19.VccnenoBanrie BIWSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOUH

pPEeaKINH.



KaneHnapHo-TeMaaneckoe INJIAHUPOBAHUEC

Tema mns m3ydeHus u mpaktuyeckas | 10 kiacc | 11 KJ1acc

4acTh (KOTMYECTBO (KOTMYECTBO YacoOB)
4acoB)

KonTtpoabHbie paboTh 5 5

[TpakTrueckue paboTh 11 8

PemeHue pacueTHbIX 3a1a4 10 15

OCHOBBI OPraHUYECKON XUMUU 66 8

TeopeTnyeckre OCHOBBI XUMUH 6 32

OCHOBBI HEOPTAHUYECKON XUMUHU 0 27

XUMHS U )KU3HB 7 7

Bcero 105 102

IJIAUPYEMBIE PE3YJIBTATHBI
B pe3yabraTe u3ydeHusi y4eOHOro npeamera «XuMHUs» HA YPOBHE CPeIHEro
0011ero o0pa3oBaHus:

BbinycKHMK Ha yriiy0JIeHHOM YPOBHE HAYUYMTCS:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUHU B (DOPMUPOBAHUH COBPEMEHHON HAyYHOU
KapTHHBI MUPa U B IMPAKTHUYECKON NIESITEIIBHOCTH YEIOBEKA, B3AUMOCBSI3b MEXKIY
XUMUEHN U IPyTUMU €CTECTBEHHBIMU HayKaMH;

— WUIIOCTPUPOBATh Ha IpPUMEpPax CTAaHOBJICHUE U HBOJIOIUIO0 OpPraHUYECKOU
XUMUH KaK HAyKW Ha Pa3JIMUYHbIX UICTOPUUECKUX ATAIax €€ pa3BUTHS;

— YCTaHaBJIMBATb IIPHUYNHHO-CICACTBCHHBIC CBA3HM MCKAY CTPOCHHCM d4dTOMOB
XUMHUYCCKUX OJBJICMCHTOB MW INCPUOIUYCCKHUM HN3MCHCHHUCM CBOMCTB XMMMYECKHUX
JICEMCHTOB H HX CO€I[I/IH€HI/II\/'I B COOTBCTCTBHH C IIOJIOKCHHUECM XHMHYCCKUX
2JICMCHTOB B HCpI/IOI[I/IquKOﬁ CHUCTEMC,

— aHAJIM3UPOBATH COCTAaB, CTPOECHUE W CBOWCTBA BEIIECTB, MPUMEHSS MOJOKEHUS
OCHOBHBIX XMMHUYECKHX TEOPUH: XHUMHUYECKOTO CTPOCHHS OPraHUYE€CKHUX
coequHeHuin  A.M. byrtimepoBa, CTpOE€HHMSI aTomMa, XHMHUYECKOM  CBSI3H,
AJEKTPOJUTUYECKON JUCCOLMALMM KUCIOT M OCHOBAaHWW; YCTaHAaBIIUBATH
IIPUYUHHO-CJIEACTBEHHBIE CBSA3U MEXIY CBOWCTBAMMU BELIECTBA U €TI0 COCTABOM U
CTPOECHUEM;

— NPUMEHATh NPaBWIA CHUCTEMATHYECKOM MEXAYHAPOJAHOM HOMEHKIATYpPbI KaK
CpeIICTBA pa3IMYCHUS U WICHTH(UKAIIMK BEIIECTB 10 UX COCTABY U CTPOCHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (OPMYJbI HEOPraHMYECKUX U
OpraHMYeCcKUX BELIECTB KaK HOCUTENeW MHPOpMAIMK O CTPOCHUU BEILECTBA, €T0
CBOMCTBAaX M NMPUHAJJICKHOCTH K ONPE/IETICHHOMY KJIaCCy COEIMHEHU;

— OOBSACHSATH IPUPOJY U CITOCOOBI 0OPa30BAHUSI XUMHUECKON CBSI3U: KOBAJICHTHOM
(MONSIPHOM, HEMOJSPHON), MOHHOW, METAJUIMYECKOW, BOJOPOAHOM — C IIEJbIO
OTpeEIeHUS] XUMUYECKOM aKTUBHOCTH BEIIECTB;




— XapakTepu3oBaTh (HU3UYECKHE CBOMCTBA HEOPTAHMYECKHMX W OPTaHHMYECKHX
BEIIIECTB M YCTaHABIIMBATh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTB OT THIIA
KPUCTAJUIMYECKON PEIIECTKY;

— XApaKTCPHU30BaATh 3aKOHOMCPHOCTH B UIBMCHCHUU XUMHUYCCKUX CBOMCTB IMPOCTBIX
BCIICCTB, BOAOPOIHBIX COG,ZH/IHGHI/If/'I, BBICIINX OKCHUJIO0B U THAPOKCHUIIOB,

— NPUBOJUTH NPUMEPHl XUMHUYECKHX pEaKUUd, PACKpPHIBAIOIIMNX XapaKTEpHbIE
XUMUYECKHAE CBOWCTBA HEOPraHWYECKUX W OPraHMYECKHX BEIIECTB H3YYEHHBIX
KJIACCOB C IENbI0 UX WACHTU(UKAIMY U OOBSICHEHHS 00JIaCTH MPUMEHEHUS;

— OIIpeACATb MCXaHW3M pPCAKIMU B 3aBUCHUMOCTH OT YCJIOBI/Iﬁ IMPOBCACHUS
p€akKunn 1 IMPOTHO3UPOBATH BO3MOKHOCTDb ITPOTCKAHUSA XHUMHWYCCKHUX peaKHI/Iﬁ Ha
OCHOBE THIIA XUMHUYECKOM CBS3U U aKTUBHOCTHU pe€arcHTOB,

— YCTaHABJIMBATh 3aBUCHUMOCTb PEAKIMOHHON CIIOCOOHOCTH OpraHUYEeCKUX
COCIMHEHNN OT XapakTepa B3aMMHOTO BIMSHHS aTOMOB B MOJIEKYJIAX C LEJBIO
IIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINH;

— YCTaHaBJIUMBATb 3aBUCHUMOCTH CKOPOCTH XUMHYECKOM p€akiyn U CMCIICHUA
XUMHUYCCKOIO pPaBHOBCCHUA OT PaA3JIUYHBIX CI)aKTOpOB C NCJIbIO OIIPCACICHUA
OIITUMAJIBHBIX yCJ'IOBI/Iﬁ MMPOTCKAHUA XUMHUYCCKUX IMPOLCCCOB;

— yCTaHABJIWBAaTh T'C€HCTHUCCKYIO CBS3b MEXKJIY KJIacCaMH HEOPTraHWYCCKUX H
OpraHUYECKUX BCIICCTB i1 OOOCHOBAHUSA MPUHIUIINAILHOH BO3MOXKHOCTH
TIOJIYYCHHUSI HEOPraHWYCCKUX M OPraHMYECKUX COCJIMHCHHMH 3aJIaHHOTO COCTaBa U
CTPOCHHUS;

— MOoA0MpaTh pPEareHTbl, YCIOBUS W  ONPEACNSITh MPOAYKTHI  PEaKIIHi,
MO3BOJISIONINX ~ PEAM30BaTh JIAOOPATOPHBIE U TPOMBIIUICHHBIE  CIIOCOOBI
MOJYYECHUS BaXKHEHUIIMX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

— ONpeNeNsTh XapakTep CpeAbl B pe3yJbTare THAPOIU3a HEOPTaHUYECKUX HU
OpPraHUYeCKUX BEIIECTB M TMPUBOJUTH NPUMEPHl THAPOIU3A BEIIECTB B
MOBCEIHEBHON >KM3HM YEJIOBEKA, OMOJIOTMYECKUX OOMEHHBIX Mpolieccax U
MIPOMBIILJICHHOCTH;

— INPUBOAUTL IIPHUMCPBI OKHCIHUTCIIbBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ B IIpHUpOAC,
IMPONU3BOACTBCHHBIX IIPOOCCCAX N JKU3HCACATCIbHOCTH OPIraHU3MOB,

— 000CHOBBIBATH IMPAKTHYCCKOC HMCIIOJIb30BAHHNC HCOPIraHNYCCKHUX U OPIraHUICCKUX
BCIICCTB U UX peaKuHﬁ B ITPOMBIIIJICHHOCTH 1 6BITy;

— BBIIOJHATh XUMUYECKHH SKCHEPUMEHT I10 PACHO3HABAHUIO W IOIYYEHUIO
HEOPTraHWYECKUX M OPTaHUYECKHX BEIIECTB, OTHOCALIMXCS K Pa3IMYHbIM Kiaccam
COEJIMHEHUI, B COOTBETCTBUU C MPABWIAMHU U MpUEMaMu 0€30MacHOM paboThI C
XUMHUYECKMMHU BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0OBAHUEM;



— TPOBOJUTH PAcCUEThl HA OCHOBE XMMHUYECKHX (DOPMYN M ypaBHEHUH pPEaKIUM:
HaXOXXJEHUE MOJIEKYJISIpHOM (OpPMYJIbI  OpPraHMYECKOro BeIllecTBa IO €ro
IJIOTHOCTH M MAacCOBBIM JIOJSIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU IIO
NPOJYKTaM CrOpaHMs; pacdyeTbl MacCOBOM JoJIM (MAacchl) XUMHUYECKOTO
COEJIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTOB
peaKkiuu, eciIM OJHO M3 BEHIECTB JaHO B M30BITKE (MMEET MPUMECH); pacyeThl
MacCOBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTA PEAKIUU OT TEOPETHUYECKHU
BO3MOYKHOTO; pacueThl TeIIoBOTO 3¢¢deKTa peakiuu; pacyeThl OO0BEMHBIX
OTHONICHUH Ta30B TPHU XHMHYECKHUX PEAKIUAX; pacyeThl Macchl (00Bema,
KOJIMYECTBA BEILECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 BEIIECTB JAHO B BUJE
pacTBopa C ONPEAEIECHHON MAaCCOBOM J0JIEW pACTBOPEHHOT'O BEIIECTBA;

— HCHOJIb30BaTh METOJbl HAYYHOI'O MO3HAHMS: aHAJIU3, CUHTE3, MOJEIUPOBAHUE
XUMHUUYECKUX TMPOIECCOB U ABJICHUN — MPU PEIICHUU Y4eOHO-UCCIEA0BATEIBCKIX
3alad [0 M3YYEHHUIO CBOWCTB, CIIOCOOOB TMOJYyYEHUS U  PaCIIO3HABAHUS
OpraHUYECKUX BELIECTB;

— BJIIaACTb IIpaBUIIaMH 0e3011acHOro O6paIH€HI/I$I C CIAKHMH, TOpPHOYHMMH H
TOKCHUYHBIMHA BCIICCTBAMHU, CPCACTBAMU OBITOBOM XUMHUH,

—  OCYHIECTBJISITh ~ MOWUCK  XUMUYECKOM  HWHGOpMAIMK [0  Ha3BaHUSIM,
ujeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

— KPUTHUYECKH OIICHWBATh W HHTEPIPETHPOBATH XUMHUYECKYI0 HH(OpPMAIHUIO,
COZIepKAIIYIOCST B COOOIIEHUSX CPEICTB MaccoBOW HWH(GOpMAIUU, pecypcax
HuTepHeTa, HAYYHO-TIOMYJIIPHBIX CTaThsIX ¢ TOYKH 3PEHUS €CTeCTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISAX BBIABJICHUS OIMMOOYHBIX CYXIACHUH W (OopMUpOBaHUS
COOCTBCHHOM IMO3UIINH,

— YyCTaHaBJIMBaTh B3aWMOCBSI3M MEXAy (akTaMd W TEOpHeH, NPUYHMHON M
CJICJICTBUEM IMPHU aHAIN3E MPOOJIEMHBIX CUTYallMi M1 OOOCHOBAHHMH MPHUHUMAEMBIX
PEILIEHU HA OCHOBE XMMUYECKUX 3HAHUM;

— TPENCTaBIATh MYTH pEHIeHUs TI00albHbIX MPOOJIEM, CTOSIIMX TMepes
YEeJIOBEYECTBOM, M TMEPCIEKTUBHBIX HANPaBICHUW pPa3BUTUS XHUMHUYECKHX
TEXHOJIOTUH, B TOM YHUCJI€ TEXHOJIOTMHA COBPEMEHHBIX MATE€PUAJIOB C Pa3IMYHOU
(YHKIIMOHATBLHOCTBI0, BO300HOBIIIEMBIX HCTOYHHKOB CBIPbs, MEpEepadOTKH U
YTUJIN3AIUU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOIOB.

BoInycKHHMK HA YyIi1y0JI€HHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYMTBHCH:

—  Qopmynupogamv  yenvb  UCCIEO08AHUSA,  6bIOGU2AMb U NPOBEPAMDb
9KCNEPUMEHMANLHO 2UNOMe3bl 0 XUMUUECKUX C8OUCMBAX 8euecme HaA OCHO8Ee UX
cocmasa u cmpoeHusl, Ux CnocoOHOCMU 6CMYNAMb 6 XUMUYeCKue peakyuu, o
xXapakmepe u npoOYKmax pasiuyHulX XUMUYECKUX PeaKyull;

— CamMOCmMOosMenbHO NIAHUPOBAMb U NPOBOOUMb XUMUHECKUE IKCNePUMEHMbL C
cobnooeHuem npasuil 6e30nacHol pabomel ¢ Gewecmeamu U aadOpamopHuIM
obopyoosanuem;



— UHmepnpemupoedanio OJaHHble 0 cocmase U cCmpoeruu eeujecme, nojay4eHHnvle C
NnOMOULbio COBPEMEHRHDBIX @M&’MKO-XMMM'—IQCKMX M€m0008,'

— onuceleams COCnosARUue JJ1eKmporHa 6 amome HaA OCHOB8E COBPEMEHHbLIX
K6AHMOBO-MEXAHUUECKUX npedcmaeﬂenuﬁ O CmpoeHuu amoma 011 00bsICHEHUs.
pesyiemamos CNeEKmMpajlbHO20 AHAIU3A 6EUWECME,

— Xxapakmepuzoeambs poJlb a30mocodep9fcaw;ux cemepoyuUKiIuUvYecKux coeouHeHull u
HYKJIEUHOBbLX KUCIIOmM KakK BAdCHEUUUX OUOSIO2UYECKU AKMUBHBIX eeulecme,

- NpOcHO3UpoBsambs BO3MOIHCHOCHb npomexKaHu: OKUCJIumenbHO-
B60CCMAHOBUNIETIbHBIX peakuud, aexcaiux 6 OCHO6e l’lpMPOOHle u
np0u36000meeHHblx npoyeccos.



