CorsiacoBana YTBepixjaena

3amecTutes gupekTopa no YBP
MBOY "VpeHckas cpejsis [Tpukaszom nupexropa MBOY

"YpeHckas cpenuss
ob1eoOpa3oBarenbHas mkosia No2 )
e/%>— | Mansimesa UB. / 061“/_Oépﬁ—i"—q?'a EﬂbHaH iKosia Ne2
: 22017 r. Ne136

WA. CupoTtkuHa

«31» aBrycra 2017 r.

Pabouasi nporpamma

10 XMMHUMN
10 — 11 knaccel

Pa3padorunk: CmupHoBa TaTbsiHa AJIEKCaHAPOBHA, YUYUTEIb XUMUU

CocraBiieHa HA OCHOBAHMU
nporpammel: ['abpuensu O.C. Ilporpamma kypca xumuu 1is 8-11 kiaccos
obmeoopazoBarenbHbIX yupexaenuii / O.C. N'abpuensa — M.: [Ipoda, 2009

YpeHb
2017 r.



IHosicHuTeIbHAA 3aIHCKA

[Tporpamma mo xumuu it 10-11 kiacca o6ueo0pa3oBaTeIbHBIX YUPEKACHUN SBISETCS
JIOTUYECKUM HPOJODKEHHEM aBTOPCKOINO Kypca Jjsi OCHOBHOM mikosbl. Iloaromy oHa
paspaboTaHa ¢ onopodl Ha Kypc xumuu 8-9 kmaccoB. Pe3ynbTarom 3TOro SIBWIOCH TO, 4YTO
HEKOTOpbIE, NPEUMYILIECTBEHHO TEOPETUUYECKUE TEMbl Kypca XHMMHMHM OCHOBHOHM ILIKOJIBI
paccMaTpUBAIOTCSl CHOBA, HO YK€ Ha 0oJsiee BBICOKOM, PacIIMPEHHOM M YIiyOJIEHHOM YpPOBHE.
ABTOp JIeNIaeT 3TO OCO3HAHHO C IENbI0 (POPMHUPOBAHUS LETOCTHONH XUMHUECKOW KapTUHBI MHPa
U s obecrieyeHus] NMPeeMCTBEHHOCTH MEXJy OCHOBHOM W CTapIleil CTyneHsSMH OOydeHus B
0011e00pa30BaTEIbHBIX YUPEKACHUSIX.

Kypc derko nmemutcst Ha aBe udactu: opranudeckyro (10 kmacc) m obmyro xumuto (11
kjacc). OpraHuueckass XuMusi paccmarpuBaercss B 10 kjacce M CTPOUTCS € Y4E€TOM 3HAHUU,
IIOJIyYEHHBIX y4allMMKCs B OCHOBHOM 1iKoJie. [loaToMy ee n3ydeHne HaunHaeTCsl C IOBTOPEHHUS
BAKHEUILIUX MOHATUM OPraHUYECKOW XUMHUHU, PACCMOTPEHHBIX B OCHOBHOMH ILIKOJIE.

[Tocne mMoBTOpEeHUsT BaKHEUITNX MOHATUH PAcCMATPUBACTCS CTPOCHUE U KITACCHU(UKAIH
OpPraHMYECKUX COEIMHEHUH, TEOPETUUYECKYI0 OCHOBY KOTOPOW COCTAaBJISIET COBPEMEHHAsI TEOPHUSI
XUMHUYECKOIO CTPOEHHUS C HEKOTOPBIMH 3JIEMEHTaMH 3JIEKTPOHHOM TEOPUHM U CTEPEOXHMHHU.
JlornueckumM TPOJODKEHUEM BEAYyIIEH WM O B3aUMOCBI3U (COCTaB-CTPOCHHE-CBOMCTBA)
BEUICCTB SABJIICTCS TEMA «XUMUYECKUE PEaKLUU B OPraHUYECKOM XMMMM», KOTOpas 3HAKOMHUT
yyalumxcs C KilacCHU(pUKaluued peakuuid B OpPraHUYECKOM XMMHMM M JaeT MPEACTABICHUE O
HEKOTOPBIX MEXAHU3MaxX UX IPOTEKAHUS.

[TosrydyeHHBIE B MEPBBIX TEMax TEOPETHUECKUE 3HAHMS YYALUXCs 3aTEM 3aKPEIUISIOTCS U
pa3BUBAIOTCS Ha 60raroM (pakTUYECKOM MaTepHale XUMHUH KJIACCOB OPraHUYECKUX COEAMHEHUH,
KOTOpBIE PACCMaTPHUBAIOTCS B MOPSAKE YCIOXKHEHUs. Takoe MOCTpoeHHE Kypca MO3BOJISET
YCWJINTD A€IyKTUBHBINA MTOAXO0/ K U3YYEHUIO OPraHU4eCKON XUMHUH.

Kypc o6mieii xumuu nsydaercs B 11 kigacce v CTaBUT CBOEH 3ajjaueil MHTErpalluio 3HAHUH
y4allyuxcsi 0 HEOPraHWYECKON U OPraHnYecKON XMMHUU € LeNbio (POPMUPOBAHUS Y HUX €TUHOU
XMMUYECKOM KapTHHBI Mupa. Benymas wunes Kypca — €IMHCTBO HEOPraHMYECKOW H
OpPraHMYeCcKO XMMHUKM Ha OCHOBE OOIIHOCTU UX MOHSTUMN, 3aKOHOB U TEOPUH, a TaK)Ke HA OCHOBE
Oo0MmMX TMOAXOJOB K KIacCH()UKALMU OPraHMYeCKMX ¥ HEOPraHWYeCKHX BEIIECTB U
3aKOHOMEPHOCTSM IPOTEKaHUs XUMUYECKUX pEakLUi MEXAy HUMHU. Takoe IOCTpOEHHE Kypca
oOmieil XUMHM T[O3BOJISIET TOJBECTH YYallMUXCsl K MOHMMAaHMIO MaTepUaIbHOCTH U
MIO3HABAEMOCTH €MHOT0 MHpa BEILIECTB, NMPUUYUH €ro KPacoOuHOro MHOrooOpasus, BceoOIei
CBSI3H SIBJICHUI.

B cBow ouepenp, 3TO AaeT BO3MOXKHOCTH YyYallMMCS HE TOJIBKO JIy4Illeé YCBOMTD
XUMHUYECKOE COJIepKaHue, HO U TIOHATh POJIb U MECTO XMMHUU B CHCTEME Hayk o npupoze. Taxoe
MOCTPOCHHE Kypca MO3BOJISET B IMOJHOM Mepe MCI0/Ib30BaTh B 00YYEHUH ONEepallii MBIIUICHUS:
aHaJu3, CHHTE3, CPABHEHUE U aHAJIOTUIO, CHCTEMATH3allUI0 U 0000IIeHHE.

Hesan Kypca Xumuu:

OCHOBHBIMU LEISIMM XHMHH SBJIIIOTCA M3YyYEHHE COCTaBa M CTPOEHUS BELIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHHsS, KOHCTPYMPOBAHUE BEILECTB C 3aJaHHBIMU CBOWCTBAMU,
HCCIIEI0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX ITPEBPAILCHUM U ITyTeW YNPABICHUS UMU B LEIAX
MIOJIyYEHUS BEIIECTB, MAaTEPUAIIOB, SHEPTUU.

3amaum Kypca XMMHUH:

* OcBoeHHMe BaXHEMIIMX 3HAHUW OO0 OCHOBHBIX TOHATHUSIX U pa3lerax XHUMHUH,
XUMHYECKON CHUMBOJIUKE

* OsnaseHue yMeHUSIMH HaONIOaTh XUMHUYECKHE SIBJICHUS, MPOBOJIUTH XWMHUECKUIH
OKCIEPUMEHT, TMPOU3BOJUTH pacyeTbl Ha OCHOBE XUMHUYECKHX (opMyal M ypaBHEHMI
XUMHUYECKUX peaknuii

* Pa3BuTHe mO3HABATENbHBIX HMHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B
npoliecce MPOBEICHUS XMMUYECKOT0 3KCIIEPUMEHTa, CaMOCTOSATEIbHOTO MPUOOPETEeHUs 3HAHUIM
B COOTBETCTBUU C BOSHUKAIOIIMMHU ITOTPEOHOCTAMHU.

* Bocnuranue OTHOIIEHHS K XUMHUU KaK K OTHOMY U3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB



€CTECTBO3HAHMS U JIEMEHTY OOIIeUeIOBEYECKON KYJIbTYpHI
* JlpumMeHeHHE TIONYyYEHHBIX 3HAHUM, YMEHMH M HaBBIKOB i 0€30MacHOTO

UCIOJIb30BAHUS BELIECTB U MAaTepHalloB B OBITY, CEJIbCKOM XO3sIICTBE, Ha MPOU3BOJICTBE; IS

pelIeHNs NPAaKTUYECKUX 3a7a4 B IOBCEAHEBHON KU3HU, IPEIYNPEXKICHUS ABJICHUMN, HAHOCALINX

BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOLLEH Cpele.

N3yuenne XxuMuyd Ha NPO(UILHOM YPOBHE CpelHEro oouero oopa3oBaHus HapaBIEHO

Ha JIOCTH)KECHUE CIECNYIOIINX yenei:

® OCBOEHHE CHCTeMbl 3HaHMii O (yHIaMEHTaJIbHBIX 3aKOHAX, TEOPUAX, (aKTax XUMHH,
HEOOXOUMBIX /ISl IOHUMaHUS HayYHOU KapTUHBI MUDA;

e 0BJIAJICHHE YMEHUSIMH: XapaKTepU30BaTh BEILECTBA, MaTEPHUAJIbl U XUMUYECKHUE PEAKIINH;
BBINOJIHATH JIAOOPATOPHBIE SKCIIEPUMEHTBI; IIPOBOJUTH PACUETHI 10 XUMUUYECKUM (hopMyiam
U YpPaBHEHHUSM; OCYIIECTBJIATH IOMCK XUMHUYECKOW HWH(GOpMAIMM U OIICHUBATH ee
JIOCTOBEPHOCTb; OPUEHTUPOBATHCS U IPUHUMATh PELIEHHUS B IPOOJIEMHBIX CUTYaLUsX;

® pa3BUTHe NIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
IIpoLEecCe M3YyYEHUs] XHUMUYECKOM HAayKM M €€ BKJIaJa B TEXHUYECKHH Iporpecc
LIUBUJIN3ALUH; CIOKHBIX M IIPOTHUBOPEUUBBIX IyTEW Pa3BUTHUs UACH, TECOPUN U KOHLECTILHUN
COBPEMEHHOMN XUMUU;

e BOCIHTAHHE YOCKICHHOCTU B TOM, YTO XMMHUS — MOIIHBI MHCTPYMEHT BO3ACHUCTBUS Ha
OKPYXKaloIyI0 Cpelly, U YyBCTBA OTBETCTBEHHOCTH 3a IIPUMEHEHUE INOIYYCHHbBIX 3HAHUU U
YMEHUU;

® [pHMEHeHMe NMOJIYYeHHbIX 3HAHUN M yMeHM Ui Ge3omacHOi paboThl ¢ BellecTBaMH B
nabopaTtopuu, ObITY M Ha MPOU3BOJACTBE; PEIICHHs NPAKTUYECKUX 33Jad B MOBCEJHEBHOMN
KU3HU; IPEIyNpexKIeHUE SBICHUH, HAHOCAIIUX BPEJ 3/10pPOBbIO YEJIOBEKA U OKpYKaroIen
cpeze; IpPOBEACHUS HCCIENOBaTeIbCKUX pPAa0OT; CO3HATENBHOrO BbIOOpa mpodeccuu,
CBSI3aHHOM C XUMMEM.

HcxoaHbIMH JOKYMEHTAMHU JJIs1 COCTABIICHUS TpUMepa paboyeil porpaMmbl sIBUIIUCH:

+ @eepanbHblii  KOMIIOHEHT TOCYAApCTBEHHOTO CTaHAapTa oOmero oOpa3oBaHus,
yTBEepKACHHBIN NprukazoM MunoOpazoBanus PO Ne 1089 ot 09.03.2004;

+ denepanbHblid 0a3UCHBIN Y4eOHBIN TUIaH I CpeaHEro (IOJTHOro) O0mero oopa3oBaHMs,
YTBEp)KJIeHHBIH npukazoM Munobpazosanus PO Ne 1312 ot 05.03.2004;

+ @enepanbHbIi NepeyeHb yUeOHMKOB, PEKOMEHIOBaHHBIX (JAOMYIIEHHBIX) MUHHCTEPCTBOM
o0pa3oBaHUsl K MHCIIONB30BaHMIO B 00pa30BaTEIbHOM Ipoliecce B  00pa30BaTENbHBIX
YUPEXKJIEHUAX, pealIn3yIOLUX 00pa3oBaTebHbIE IPOrpaMMbl OOIIIETO 00pa30BaHuUs;

Hannas paOouas mnporpaMMa MOXKET OBbITh pealn30BaHa IpU  HUCIOJIb30BAaHUU
TPAAUIMOHHOH TEXHOJOrMM OOy4YeHHs, a TaKXe DJIIEMEHTOB JpPYTUX COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTHM, TMepeloBbIX (GOpPM U METOJOB OOY4YEeHHs, TakuX Kak
npoOJIEMHBIM  METOJ, pa3BUBalollee OO0yYeHUE, KOMIBIOTEPHbIE TEXHOJIOTUH, TECTOBBII
KOHTPOJb 3HAHUH M Jp. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTpeOHOCTEH, BO3MOXHOCTEH M
CIIOCOOHOCTEH KaXkJI0ro KOHKPETHOTO Kjlacca.

Pabouas mporpamma paspaboraHa Ha ocHoBe aBTopckoii nporpammbl O.C. ["aGpuensHa,
cooTBercTByomEel deneparbHOMY KOMIIOHEHTY TOCYAApCTBEHHOrO CTaHaapTa oOLIero
o0pa3oBaHus U AONYIIeHHOM MuHHCTEpCcTBOM 00pazoBaHus U Hayku Poccuiickoit dexepanuu.
(Tadbpuensun O.C. Ilporpamma kypca xumuu st 8-11 kiaccoB 0011e00pa3zoBaTEIbHBIX
yupexaennit /O.C. ['abpuensH. —8-e u3., nepepad. u gon. — M.: Ipocda, 2009).

[Tporpamma npeaHa3zHaueHa aisi paboThl o yueOHukam asTopa O. C. ['abpuensina.

OcHOBHOE coniep)KaHHe Y4eOHHKOB NPHUBEIECHO B IOJHOE COOTBETCTBHE C (pelepanbHBIM
KOMIIOHEHTOM T'OCY/IapCTBEHHOI'O CTaHapTa ob1iero odpasoBanus mo xuMuu. Cucrema 3HaHUN
TOTOBUT YYalIMXCsl K MPOMEXYTOUYHOH arrectanuu. Kpome Toro k TpaaulMOHHBIM BOIpOCaM U
3alaHusIM  JT0OABJICHBI 3a/laHusi, COOTBETCTBYyIomue EI'D, 4To nmaer rapaHTHiO KayeCTBEHHOMN
MOJTrOTOBKHU K aTTECTAaIlMU, B TOM yuciie B popme EnnHoro rocyaapcTBeHHOro SK3aMeHa.




Peanu3zanus maHHOW TporpaMMbl B Tporiecce OOydeHHUs MO3BOJIUT YYalIMMCSI YCBOUTH
KIIFOUEBbIE XUMUYECKHUE KOMIIETEHIIMH U MOHATHh POJIb XUMHUU CPEIH APYTUX HAyK O MPUPOJIE,
3HAUEHUE €€ JUIsl YEIIOBEYECTBA.

Pabouast mporpamma paccuntana Ha 102 gaca (3 yaca B Henento) B 10 kimacce n 102 gaca (3
yaca B Hejenmo) B 11 kmacce

Y4eOHO-MeTOINYECKUI KOMIUIEKC MPEeAMETa IPEICTaBIICH:

Y4eOGHO-IporpaMMHOE 0OecTIeYeHHE:

e T"abpuensu O.C. Ilporpamma kypca xumuu st 8-11 kimaccoB 001eoOpa3oBaTeIbHBIX
yupexaenuit / O.C. T'abpuensa — M.: [Ipoda, 2009

e ["abpuensn O.C. Xumus. Yrimyosnenasid ypoeHb. 11 ki.: yueonuk / O.C. I'abpuensn, I'.I.
JIsicoBa — M.: JIpoda, 2017

e Tabpuensn O.C. Xumus. 10 knace. YrimyoneHusiii yposens: yueOHuk / O.C. I'abpuensn,
N.T". Octpoymos, C.}O. ITonomapes. — M.: JIpoda, 2017

N3meHeHusi, BHeceHHbIE B mporpammy 10 kiacca:

[Tpaktuyeckue padoTs! (6 yacoB) u3 Temsl «lIpakTukym» pacmpeneneHs! mo Temam: 1 gac B
TeMy «YrieBomoponb», 1 dac B temy «Crnuptbl u ¢eHonb», 1 yac B Temy «KapOoHOBBIC
KHUCIIOTBI, CIJIOKHbIE D(UpbI, >KUpb», | yac B TeMy «YrieBoiel», | 4ac B Temy
«A30TcozaepKallue OpraHUYecKHe BellecTBa», 1 yac B TeMy «bHONIOrMYeckH axkTUBHbBIE
BELIECTBAY.

N3 pesepBHOro BpemeHu (6 uyacoB) no0aBiaeHO 1Mo 1 yacy Ha TeMbl «YTIJIEBOJOPOJBI,
«CriupTel U GEHONB, «ANBICTUABI U KETOHBD, «KapOOHOBBIE KHCIOTHI, CIOXKHBIE S(UPHI,
KUPBI», «YTIIEBOABI».

HN3menenns B nporpamme 11 kinacca:

XVMMHYECKUI IIPAKTUKYM paclpeelieH 10 Pa3HbIM TeMaM.

Conep:xanue nporpaMmsl yueoHoro npeamera ajs 10 kiaacca
BBenenue (5 yacoB)

[Ipenmer opranudeckoil xumuu. OCOOEHHOCTH CTPOCHUSI M CBOWCTB OPraHUYECKHUX
COEMHEHUI. 3HaYEHHUE U POJIb OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U B JKU3HU
oOuiectBa. KpaTkuii ouepk UCTOpUM pa3BUTUSL OPraHUYECKON XUMUU.

[Tpennocbuiky co3qaHusl TEOPUU CTPOEHUSI OPraHUYECKUX BeIecTB. OCHOBHBIE TIOJIOKEHUS
TEOpUU CTPOEHUs OpraHuYeckux coenuHeHudt A. M. ByrtnepoBa. XuMuyeckoe CTpOE€HUE U
CBOMCTBa OpraHMYecKuX BemecTB. Mi3omepus Ha mpuMepe H-OyTaHa U H300yTaHa.

DNeKTpOHHOE 00IaKo U OpOUTalb, UX (OPMBI. DIEKTPOHHBIE U JIEKTPOHHO-TpapuuecKue
dopMynbl aroma yriepoja B HOPMaJbHOM M BO30YKIEHHOM cocTosHUsAX. KoBaneHTHas
XUMHYECKasl CBSI3b U €€ pa3HOBUIAHOCTU. BosopoaHas cBs3p. CpaBHEHHE OOMEHHOTO U JIOHOPHO-
aKLENTOPHOTO MEXaHW3MOB 00pa30BaHUsl KOBAJIEHTHOM CBS3H.

[lepBoe BajeHTHOE COCTOSIHUME HA IMPUMEPE MOJIEKYJbl METaHa U JPYrux ankaHoB. Bropoe
BaJICHTHOE COCTOSIHME Ha IPHUMEpPE MOJEKYJbl JTUIEHA. TpeTbe BaJEHTHOE COCTOSHHME Ha
npuMepe MOJIEKYyJdbl —aneTwieHa. [‘eoMeTpusi MOJIEKYd pacCMOTPEHHBIX BELIECTB U
XapakTepUCTHKa BUIOB KOBAJEHTHOW CBs3M B HHUX. Mogens [miecnu ans oObscHEHUs
B3aMMHOTO OTTAJKUBAaHUS TUOPUIHBIX OpOUTalel M UX paclONOXKEHHs B IMPOCTPAHCTBE C
MUHUMYMOM 3HEPIHH.

Jemoncrpanuu. Kosnekius opraHM4ecKHX BEIIECTB, MAaTEpUajoB M M3JEIMA U3 HUX.
Mopnenu monekyn CHy u CH30OH; C,Hy, CoHy, CsH6; H-OyTana u n3o0yrana. Bzaumonelicteue
HaTpUs C DTAHOJIOM U OTCYTCTBUE B3aMMOJEHCTBUS C IUATHIOBBIM 3dupom. Kommekuus
MIOJIUMEPOB, IPUPOJHBIX U CUHTETUUECKUX KaydyKOB, JIEKAPCTBEHHBIX IIPENapaToB, KpacUTEINEH.
[ITapoctepsxkHeBbie U 00BeMHBIE MOaeaH MoJiekyn Hp, Ny, Cly, HO, CHy. IllapocTep:kHeBbie 1
oobemubie mogenu CHa, CoHa, CoHy. Mopenb, BBIMONHEHHAs W3 BO3MYLIHBIX IIApOB,
JNEMOHCTPUPYIOIIast OTTAJIKUBaHHE THOPUAHBIX OpOUTAIIEH.

Tema 1. Ctpoenue n kiaaccupukanus oprannyeckux coequuenni (10 4)

Knaccudukanus OpraHMYECKUX COEAMHEHUU TIO0 CTPOSHUIO «YTIEPOTHOTO CKEIeTay:
alMKJINYECKHe, KapOOIUKINYeCKHe M rerepouukiandeckue. Kiaccudukanus opraHUYecKux




COCMHEHUH MO (DYHKIIMOHAIBHBIM TPYMIIAM: CIHPTHI, (PEHOIBI, MpocThie 3(DUPHI, aTbICTUIH,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIC d(DHUPHI.

Homenxknarypa tpuBuanbHas, paunoHanbHas U MIOITAK. PanuonanbHas HOMEHKIAaTypa
kak npeamectBeHHUK HoMeHkIaTypel MIOITAK. [Ipunnumel  oOpa3oBaHus Ha3BaHUUN
oprannueckux coeauHeHnidi no HIOITAK: 3amemienusi, poJoHayallbHOM  CTPYKTYpBI,
CTapUIMHCTBA XapaKTePUCTUUECKHUX Ipymil (aJipaBUTHBIN TOPSAOK).

CrpykrypHass uzomepus M €€ BUABL: H30MEpHUsl «YTJIEPOJHOTO CKEJIeTa», H30Mepus
MOJIOKEHUs, MeEXKiaccoBas wu3omepus. IIpoctpancTBeHHas wu3oMepuss U €€ BHJBL
reoMeTpuuecKas, ONTHYecKas. buosormdyeckoe 3HaueHHE ONTHYECKOM n3omepuu. OTpakeHue
0COOEHHOCTEH CTPOCHUS MOJIEKYJI FT€OMETPUUECKHUX U ONTUYECKHX N30MEPOB B UX HA3BaHMSIX.

JNemoncrpamuu. OOpa3mpl  MpeICTaBUTENEH  pa3iMyYHBIX  KJIACCOB  OPraHUYECKHX
COEIMHEHUI M IIapoCTep>KHEBble WM OOBEMHBIE MOAeNU uUX Mojekyna. Tabnuubl «Ha3Banue
QJIKaHOB M AJKUJIbHBIX 3aMecTuTeneil» U «OCHOBHBIE KJIacChl OPraHMYECKUX COEIUHEHMID.
[[TapocTepkHEBBIE MOAEIHN MOJIEKYJI OPTAaHMYECKUX COCIMHEHUU pa3IM4HBbIX KiaccoB. Moaenu
MOJIEKYJI H30MEPOB Pa3HbIX BUIOB U30MEPHH.

Tema 2. XumMuueckue peakiiuu B OpraHudeckoii Xumuu (6 4)

[TonssTe o peakuusx 3amelleHus. [ajoreHupoBaHHE aJKAaHOB U APEHOB, IIEIOYHOU
THJIPOJINA3 FaJION€HAIKAHOB.

[TonsiTue o0 peakuusx INpUCOeAUHEHMs. ['MIpupoBaHue, T'HAPOralOreHUPOBAHUE,
rajloreHrpoBaHue. Peakuuu noaumepusanuy U NOJUKOH/IEHCALUY.

[TonsiTe o peakuusax oruieruieHus. [lernnpupoBanue ankaHoB. JlermapaTanusi CHIUPTOB.
JeruapoxyiopupoBaHue Ha IpUMepe TrajoreHagkaHoB. [loHSATHE O KpeKUHre ajakaHoOB U
JENOJIUMEPU3ALIMH [TOJIUMEPOB.

Peakunn n3omepusanumu.

['oMOIMTHYECKMIT M TETEPOJIUTHYECKUH PAa3pblB  KOBAJICHTHOM XMMHYECKOH CBS3H.
OOpa3zoBaHue KOBAJEHTHOM CBSI3U 110 JIOHOPHO-AaKIENTOpHOMY MexaHusMmy. llonarue o
Hykneopune u snextpodpwie. Knaccupukanus peakuuii 1mo THUIy pearupyrolMx 4YacTul U
IOPUHLMIY M3MEHEHMsI COCTaBa MOJIEKYJbl. B3auMHOe BiMAHHME aTOMOB B MOJEKYJax
OpraHu4ecKux BeuecTB. IHIyKTUBHBIN U Me30MepHbIi 3¢ dekThl. [IpaBmiio MapkoBHUKOBA.

PacuérHbie 3a1a4u.

1. Beruncnenue BbIX0Ja MPOAYKTa PEaKIIMK OT TEOPETUYECKH BO3MOYKHOTO.

2. KoMOuHMpoBaHHBIE 3a]a4H.

JemoHcTpanuu. B3pbiB cMecn MmeraHa ¢ xjopoM. OO6ecuBeunBaHue OpPOMHOM BOJABI
ATUIIEHOM U anetuseHoM. [lonydenne GpenondopmanbierufHON CMOJIBI.

Jenonumepunsanus nonudTwieHa. IlonydeHne stuneHa u draHosa. KpekwHr kepocusa.
B3peiB rpemydero rasza. I'opeHme MeTaHa WiIM HponaH-OyTaHOBOM CMeCH C KHCIOPOJIOM
(BO3IyXOM).

Tema 3. YrieBoaopoasl (27 4)

[Tonsitue 06 yrimeBogopoaax.

Ilpupoonvie ucmounuxku YB. HedTb u e€ mpomsblnuieHHas nepepaborka. dpaxiroHHas
IIEPErOHKa, TEPMUYECKHM W KaTaIUTU4YEeCKUH KpekuHr. lIpuponHslii ra3, ero cocraB u
IIPaKTHYECKoe  Hcnoib3oBaHue. KameHHbii  yronb. KokcoBaHme  KaMeHHOro  yris.
[TpoucxoxaeHne MPUPOAHBIX HCTOYHUKOB YIJIEBOJIOPOAOB. PudopmuHr, amkumupoBaHue u
apomatu3alusi HEPTENPOAYKTOB. OKOJOTHYECKUE AacleKTbl J0ObIuM, TepepaboTKu U
MCIIOJIb30BaHUS MOJIE3HBIX HCKOMAEMBbIX.

Anxanwl. T'omonoruueckuit psg u obmas popmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U
Ipyrux ankaHoB. M3omepusa ankaHoB. DU3WYECKHE CBOWCTBA aJKAHOB. AJIKaHbl B NPHUPOJE.
[TpoMmblIIIeHHbIE CIIOCOOBI MONYYEHUS @ KPEKMHI ajKaHOB, ()paKkIMOHHAs IeperoHa Hedru.
JlaboparopHble crocoObl MOMY4YeHHs aJKaHOB: CHHTe3 Bropia, nekapOokcuiupoBaHue cosien
KapOOHOBBIX KHCJIOT, THIPOIN3 KapOuaa amomMunus. Peakiun 3aMerienus. ['opeHue aakaHoB B
pasIMYHBIX  YCIOBUSAX. TepMHuueckoe pa3ioXKeHHe alKaHoB. l3oMepusanus ajlkaHOB.
[IpumeHeHne ankaHOB. MexaHU3M pPEAaKIUM PaJUKAIbHOTO 3aMEIIEHUs, €ro CTaaHH.



IIpakTHueckoe MCHOJB30BAaHUE 3HAHUM O MEXAaHM3ME peakluid B IMpaBUIaX TEXHUKU
0e301acHOCTH B OBITY M Ha MPOM3BO/ICTBE.

Anxenvr. T'omonmormueckuit psa u obmas (opmyna. CTpoeHHE MpOJIEKYIbl ATHICHA U
JpYrux ajKeHoB. M3omepus ankeHOB: CTPYKTypHas M HOpocTpaHCTBeHHas. HomeHkiatypa u
¢dusnueckue cBoiicTBa. [lomydeHue STUICHOBBIX YB U3 allkaHOB, raJIOT€HAIKAHOB M CIHPTOB.
[lonspuzanus  JOBOMHOM  CBSI3M HAa IpuUMepe MponeHa. Peakuuu  NpUCOEAUHEHUs
(ramoreHupoBaHue, THAPOTAJIOTEHUPOBAHUE, THApATAlUs, THAPUpOBaHuE). Peakiium okucieHus
U rnonuMepusanuu aiakeHoB. [IpumeHeHue anmkeHOB. MexaHHU3M pPEaKIMH AIIEKTPOPHILHOTO
MPUCOEIUHEHUS B aikeHaM. OKHUCIIEHUE aJIKEHOB.

Anxunvl. T'omonormyeckuid psn  ankuHoB. OOmas dopmyna. CTpoeHHE MOJIEKYJIIbI
aneTuiieHa W Jpyrux ankuHoB. M3omepus ankumHoB. Homenknarypa. CrocoObl mMONTydeHUs
AQJIKWHOB: METAHOBBIA H KapOWaHbIA. Dusndeckue CBOMCTBA. Peaknuu mnpucoearHEHUS:
rajJjioreHupPOBaHUE, TUAPOTAIOTeHUPOBAHME, THApaTalus, TUApUpOBaHHE. Tpumepuszanus B
6en3oi. OKuciIeHue alKuHOB.

Anxaoduenvr. O6mas Qopmyna. Crpoerne Monekyn. M3omepus ©  HOMEHKJIATypa
ankaarueHoB. @u3nyeckre CBOMCTBA. B3anmMHOE pacmosioKeHHE BOMHBIX CBSI3€. AHAJNIOTUS B
XUMHUYECKUX CBOMCTBAX QJIKEHOB W ankaiaueHoB. [lomumepuzamms ankaaueHoB. Kayuykw.
Bynkanu3zanus kayuyka. Pesuna. Pa6oter JlebeneBa. OcoOeHHOCTH peakiuii MpUCOeTUHEHUS K
aJKaueHaM.

Luxnoankanwl. TToHATHE O MUKIIOATKAHAX M KX CBOMCTBax. I OMOJIOTMYECKUI Psii U 001Ias
dopmyna nmkiIoankaHoB. Hampsbkenue 1ukia, koHdpopmammu. H3oMepus IUKIOAIKAHOB.
XUMHUYECKUE CBOWCTBA: TOPEHHUE, pA3JIOKEHUE, DPAJUKAIbHOE 3aMEIECHHUE, H30MEpHU3aLMs.
OcoOble cBOMCTBA LIMKJIONPOIIaHa, IUKJIOOyTaHa.

Apenvi. beHnszon kak mpenctaBuTenb apeHoB. CTpoeHue MoleKynbl OeHszona. M3omepus u
HOMCHKJIATypa apeHOB, WX IMoixy4YeHue. l['omonorn OeH3ona. BnusHue OOkoBOW Iemum Ha
AMIEKTPOHHYIO TUIOTHOCTH COMPSDKEHHOTO 00JIaka B MOJIEKYJIaX TOMOJIOTOB OeH30ja Ha MpuMepe
Tonmyosna. XHWMHYECKHE CBoOicTBa OeH3oma. Peaknmum 3amenieHus ¢ y4yacTheM OeH3oua:
raJIorTeHUPOBaHNME, HUTPOBAHWE W aJKWIMpOBaHWE. PaaukanbHOEe XJIOpUpOBaHHE OeH30IIa.
Karanutnueckoe ruapupoBanue OeHzona. MexaHu3M peakiuil 3JIeKTpo(HUIFHOTO 3aMEIICHUS:
TaJIOTEHUPOBaHUST W HUTpOBaHUS OeH3zona W ero romonoroB. CpaBHEHHE peaKIHOHHOU
CIOCOOHOCTH O€H30J1a W TOJIyoJia B peakuusx 3amerieHus. OpueHTaHThl NMEPBOTO U BTOPOTO
pona. Peakiiuu O0KOBBIX IIeTel aaKUI0EH305I0B.

Pacuérnbie 3agaun.

1. HaxoxaeHue MONEKyISpHOW (QOpMYIbl OpraHMYECKOro COCTUHEHHUS MO Macce WU
00BEMY MIPOYKTOB CrOpaHUsl.

2. HaxoxaeHue MONEKyIsIpHOH (OpMyIbl BelIecTBa MO €ro OTHOCHUTENbHOM IUIOTHOCTH U
MacCOBOM JI0JI€ DJIEMEHTOB B COEJMHEHUSX.

3. KoMOuHMpOBaHHBIE 3a1a4H.

JMemoncrpanun. Komnexkuust «[IpupoaHsie HCTOYHUKH yTieBOAOpoaoBy». CpaBHEHHE
MPOLIECCOB TOpeHHs HepTH U mpupogHoro raza. OOpa3zoBaHue HEPTSHON IUIGHKH Ha
noBepxHocTu BoJbl. Katanutuueckuil kpekuHr napaguna. PacrBopenue napaguna B O€H3MHE U
UcmapeHue pacTBopuTens U3 cmecu. [lnaBrnenwe mnapaduHa W OTHOIIEHHWE €ro K BOJE
(pacTBOpeHUE, CpaBHEHHME IUIOTHOCTEH, cMauuBaHue). Paznenenwe cmecu O€H3WMH-BOJA C
MOMOILIBIO ICTUTEIbHON BOPOHKH.

[TomyyeHnue MeTaHa U3 amerara HaTpUs U TUAPOKCHIA HATpusi. MoIeTn MOJIEKYJT alIKaHOB —
[IapoCTEepP)KHEBBIE M 00BbeMHBbIe. ['OpeHune MeTaHa, TpomaH-OyTaHOBOM cmecu, mapaduHa B
yCIIOBHSX M30BITKA M HEIOCTaTKa Kuciaopoaa. B3peiB cMecn meTtaHa ¢ Bo3ayxoM. OTHOIIEHUE
MeTaHa, MpomnaH-OyTaHOBOW cmecu, OeH3WHa, mapaduHa K OpOMHON BOJE U PacTBOPY
nepMaHTaHaTa Kajaus. B3pelB cMecm MeTaHa ¢ BO3JAyXOM, WHHUIMHUPYEMBIH OCBEIICHUEM.
BoccranoBnenue okcua menu napaguHoOM.



[IlapocTepkHEBbIE U OOBEMHBIE MOJEIH MOJIEKYT CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX
U30MepoB ankeHoB. OO0beMHbIE MOJAETH MOJIEKYd ankeHoB. llomyueHue 3TeHa U3 3TaHOIA.
OO6ecuBeunBaHrEe ITEHOM OPOMHOM BOJIBI M IEPMaHTaHaTa Kaus. [ opeHue aTeHa.

[Tomydyenue amerwieHa w3 kapOuga kanbiusa. dusnyeckue cBoiicTBa. BiammonelicTBue
arneTuiieHa ¢ OpOMHOUM BOJION M mepMaHTaHatoMm kanws. ['opeHue aneruiena. B3anmoneiicTpue
aleTHIIeHa C paCTBOPOM COJIM MEIU WU cepedpa.

[IlapocTepkHEBbIE M O0OBEMHBIE MOJETH MOJEKYJIATKATUECHOB C PA3JIMYHBIM B3aUMHBIM
pacnionoxenuem Il-cBsazeil. Koarymsauuss MiedyHOro coka KaydyKOHOCOB —(MOJIOYHAS,
0JIyBaHYMKOB WJIH (UKYyCa).

[[apocTep>kHEBbIE MOIETH MOJIEKYJI LIMKJIOAIKAHOB M alkeHOB. OTHOILIEHUE UKIOTeKCaHa
K pacTBOpY NepMaHTaHaTa KaJius 1 OpOMHOM BOJIE.

[apocTep>kHEeBbIE U 00BbEMHBIE MOJIETN MOJIEKYJ O€H30J1a U €ro roMosnoroB. Pa3nenenue ¢
MOMOIIBIO JISTUTEIHLHOM BOPOHKU CMECH OeH30yI-Bofa. PacTBopeHue B O€H30j€  pa3iMYHBIX
OpPraHMYECKUX W HEOPraHMYECKUX (Cepbl) BELIECTB. DKCTparMpoBaHUE KpacuTeled U Apyrux
BemiecTB (fioa) OCH30JI0M M3 BOJTHBIX pacTBOpPOB. ['openue Oenszona. OTHomeHHWe OEH307a K
OpoMHOIi Bojie U pacTBOpY mepManranara kanus. [lonydenue Hutpobensona. ObecuBeynBaHuE
TOJIYOJIOM TTOJAKUCIIEHHOTO pacTBOpa NepMaHTraHaTa Kajausi 1 OpOMHOM BOJIBI.

Jladboparopubie omnbIThl. 1.IlocTpoeHne wmonenell MOJEKyn ajlKaHOB. 2.CPaBHEHHE
MJIOTHOCTA M CMEIIMBAEMOCTH BOJBI M YIJIEBOJOPOAOB. 3.MOCTPOCHHE MOJENICH MOJIEKY
ankeHoB. 4. OOHapyxeHue ankeHOB B OeH3uHe. 5.IlomyuyeHue aieTusneHa W ero peakuuud ¢
OpOMHOM BOIOM PaCTBOPOM IME€pMaHTaHaTa Kajusl.

Tema 4. CniupTtbl U QpeHobI (8 1)

Cnupmui. CoctaB u kinaccuukanus cnuptoB. M3omepus cnupros. dusnueckue cBoicTBa
CIUPTOB, UX NoJlydeHue. MexmonekyispHas BoAOpogHas cBA3b. OCOOEHHOCTU 3JIEKTPOHHOTO
CTPOEHHUSI MOJIEKYJ] CIMPTOB. XHMMHYECKHE CBOMCTBA CIMPTOB, OOYCIIOBJIEHHBbIC HaJIUYUEM B
MOJIEKYJaX THIPOKCHIIBHBIX TPYII: 0Opa3oBaHWE aJKOTOJSTOB, B3aWMOJICHCTBHE C
rajJJoreHOBOJIOPOJIaMH,  MEXMOJIEKYJIsIpHasi M BHYTPUMOJIEKYJIIpHas — JIerujpararus,
STepU(HKAIN, OKHCICHUE U JeruapupoBanre. OCOOEHHOCTH CBONCTB MHOTOATOMHBIX CITUPTOB.
KavecTBeHHass peakuuss Ha MHOrOAaTOMHBbIE CIUPTHL. Baxueliue npeacTaBUTENN CIUPTOB.
MeTtaHoa 1 3TaHOJI. AJIKOTOJIU3M, €T0 MOCIEICTBUS.

Denonvi. Genon, ero puznyeckue CBOWCTBA U MOMydyeHHe. XMMHUYECKHe CBOWCTBA (eHoa
Kak (QyHKIUs ero crpoeHus. KuciaorHeie cBoiicTBa. B3anmHOe BiusHME aTOMOB M Ipyln Ha
npumepe ¢enosna. IlomukonneHcauus ¢enona ¢ GopmanbaerngoM. KauecTBenHas peakuus Ha
denon. Ilpumenenue ¢enona. Knaccubukamus ¢enomoB. CpaBHEHHE KHUCIOTHBIX CBOWCTB
BEUIECTB, COACPXKAIIUX THUAPOKCHUIBHYIO TpPYIIy: BOJbI, OAHO W MHOTOATOMHBIX CIIHPTOB,
denona. DnekTpoduibHOE 3amelieHre B OEH30JbHOM KoJiblle. [IpuMeHeHue Npou3BOIHBIX

¢benomna.
PacuyerHble 3a1a4n. BrruuciieHus Mo TePMOXUMHYECKUM YPaBHCHUSIM.
JemoncTpamuu. Dusndeckue CBOMCTBa dTaHONa, mpomaHona — 1 u Oyranoma — 1.

[[TapocTepkHEBBIE MOJETU MOJEKYT H30MEpPOB C MOJIEKYJIsapHbIMU (opmynamu C3zHgO u
C4H100. KonmuecTBeHHOE BBITECHEHHE BOJIOpOAa M3 cnupra HaTpueM. CpaBHEHHE peakiuit
TOpPEHUS 3TUIIOBOTO U MPONMIOBOro cnupra. CpaBHEHHE CKOPOCTEH B3aMMOJIEHCTBUS HATpHUS C
ATAHOJIOM, MpomnaHojaoM-2, riunepuHoM. [lomyuenue mpocroro adupa. IlomyueHue crnoxxHOTO
sa¢pupa. Ilomydenue sTeHa w3 sTaHona. PacTtBopumocTh ¢eHoma B BOJAE MPH OOBIYHON U
MOBBIIIICHHON TeMIieparype. BoiTecHeHue ¢eHona u3 ¢eHoNsATa HATPUS YTOJIbHOW KHUCIOTOM.
Peaxmus denona ¢ xjaopuaom xenesa. Peakius penomna ¢ popmanbaerumiom.

JlabopaTopubie onbIThbL.O0.IlocTpoeHHEe Moaenelt MONEKYlT HM30MEPHBIX CIUPTOB.
7.PacTBOpUMOCTh CHHPTOB C pa3HbBIM YHUCIOM aToOMOB yriepoja. &.PacTBopuMocTb
MHOTOaTOMHBIX CIIUPTOB B Boze. 9. B3anmmoseiicTBe MHOTOATOMHBIX CIIUPTOB C THAPOKCHIOM
meau. 10. BzaumoelicTBiue BOJHOTO pacTBOpa (peHosia ¢ OpoMHOM BOIOH.

Tema 5. Aabaeruabl M KeTOHBI (8 4)



CtpoeHre MOJIEKYN allbJETHI0OB U KETOHOB, UX M30MEpHUsl U HOMEHKiIarypa. Oco0eHHOCTH
CTpOCHMsI KapOOHWJIBHOW rpymnmbl. PU3nMvecKkue cBOWCTBa (OpMalIbIeTHIAa U €r0 TOMOJIOTOB.
OtnenbHBIE MPECTABUTENN aJBJCTHIOB M KETOHOB. XHMHUYECKHE CBOMICTBA aJbJCTHJIOB,
OOyCIIOBJICHHbIE HaJM4YMeM B MOJIEKyJe KapOOHWJIBHOM Tpymmbl aromMoB. KadecTBeHHbIE
peaknuu Ha anpAeruabl. Peakuus nomukonaeHcanuu Gopmanbaeruaa ¢ penomom. OcobeHHOCTH
CTPOCHHS U XMMUYECKUX CBOWCTB KeTOHOB. [IpucoenuHene nuaHoBOA0poia U THAPOCyIbhuTa
HaTpus. B3anMHoe BiMsiHME aTOMOB B MoJIeKyJaxX. ['amorennpoBanue ajibIeruoB U KETOHOB 1O
MOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peaklys Ha METHIIKETOHBI.

JMemoncTpanun. [llapoctep)kHeBble MOJAEIM MOJEKYJI albJIETHAOB M H30MEPHBIX UM
keToHOB. OkuciieHne OeH3anbaeruaa Ha Bozayxe. Peakuus «cepedpsiHoro 3epkania». OKucienue
albJACTUIOB THAPOKCUIOM MEJIH.

JlaGoparopublie onbIThbl. 11. IlocTpoeHne Momeneld MOJIEKYT M30MEPHBIX albJETHUI0B U
KeTOHOB. 12. Peaknust «cepeOpsiHOro 3epkanay. 13. OkuciaeHne anbIeriioB THAPOKCHIOM MEIH.
14. Okuciienne OeH3albIeruaa KUCIOPOAOM BO3ayXa.

Tema 6. KapOoHOBBIE KHCJIOTBI, CJI0OKHBIE 3QUPBI, sKUPbI (12 1)

Kapbonosvie rucnomer. CTpoeHHE MOJIEKY]l KapOOHOBBIX KHCJIOT M KapOOKCHIIbBHON
rpymmbl.  Kiaccudukanus u HOMEHKJIATypa KapOOHOBBIX KHCIOT. Dusndeckne CBOICTBa
KapOOHOBBIX KHCIIOT M HMX 3aBUCHMOCTh OT CTPOCHHs MoJekyid. KapOoHOBbIE KHCIOTHI B
npupoze. buonornyeckas ponp kuciaor. OOuiMe cBONCTBA HEOPraHWYECKHX U OPraHUYECKHX
KACIOT. Bnmsnue yB-pamukana Ha cWily KHCIOT. Peakmust stepudukanuu, ycinoBusi e€
OpoBe/IeHUsl. XUMHUYECKHE CBOMCTBAa HENpPENENIbHBIX KapOOHOBBIX  KUCJIOT. Peakuuu
ANEKTPOPHIHHOTO 3aMEIICHUS C y4aCTUEM OCH30MHOM KHUCIIOTHI.

Cnoorcnvie  o¢hupwi.  CrpoeHue CIOXHBIX 3¢pupoB. M3omepus ClI0XKHBIX 3(UPOB.
Homenknarypa cinoxxsbeix 3¢upoB. OOpaTUMOCTh peakIiy dTepuUKAIIH, THIPOIN3 CIOKHBIX
3¢upoB. PakTOpH!, BIUAIOLIME HA PABHOBECUE PEAKIIMH ATEPUPUKALIMU-TUIPOIIN3A.

Pacyernble 3axaum.

1. Ompenenenue BbIXoJa MPOJYKTa peakuuu (B %) OT TEOPETHUECKH BO3MOXKHOTO

2. YcraHoBieHue (GOpPMyINIbI M CTPOSHHs BEIIECTBA IO TPOIYKTaM €ro CropaHus (Wiu
TUAPOIIN3a)

Kupwi. Kupel — ciioxxHbie 3QUpPHI TIHIEPHHA U KapOOHOBBIX KHUCIOT. COCTaB M CTpOEHHE
xupoB. HomeHnknarypa u knaccudukanus >xupoB. Macna. XXupsl B npupone. buonoruueckue
¢yHkun xupoB. CBoiicTBa xupoB. OMbUIEHHE XKUPOB, MOJyuyeHUE MblIa. Morolue cBoicTBa
MmblTa. ['unpupoBanue xugkux skupoB. Maprapus. [lonsarue o CMC. OObsicHeHHE MOIOIIUX
cBoiictB Mbuta 1 CMC.

JlemoHcTpanmuu. 3HAKOMCTBO C  (PM3UYECKUMH CBONHCTBAMHM HEKOTOPHIX  KHCJOT:
MYpPaBbUHOM, YKCYCHOH, NIPOMUOHOBOM, MAcCISHOW, NIABEJIEBOM, JIMMOHHOM, OJIEUHOBOW,
CTeapHHOBOM, OeH30iHOI. Bo3ronka OGeH30HHON KUCIOThI. OTHOIIEHHE pa3IMYHBIX KHUCIOT K
Bojie. CpaBHEHHE KUCIOTHOCTU CpeAbl BOAHBIX PACTBOPOB MYPaBBUHOM M YKCYCHOM KHCIIOT C
OJIMHAKOBOM MOJISIpHOCTBIO. [lomydeHne NpUsATHO MaxHYIIEro CI0XKHOro 3¢upa. OTHOIIEHHE K
OpOMHOM BOJE M pAcTBOPY INE€pMaHTaHATa KaJus TNPENeTbHON ¥ HENpeaeTbHOM KHUCIOT.
[TapocTepkHEBbIE MOAETN MOJIEKYJI CIOXHBIX 3(UPOB U U30OMEPHBIX UM KHUCIOT. OTHOLIEHHE
CJIIMBOYHOTO, MOJICOJTHEYHOT0, MAIIMHHOIO Macja K BOJHBIM pacTBOpaM Opoma U repMaHraHata
KaJusl.

JlabopaTopubie onbiThl.15. I[locTpoeHne Mmopenell MoOJIEKYd H30MEPHBIX KapOOHOBBIX
KUCJIOT U CIOXHBIX 3¢UpoB. 16. CpaBHEHHE CHIIBI YKCYCHOW U COJISTHOM KHCIIOT B peakIusaX C
nuHKoM. 17. CpaBHEHHME pacTBOPUMOCTH B BOJie KapOOHOBBIX KHUCIOT M uX cojei. 18.
B3aumopneiictBie KapOOHOBBIX KHCIOT € MeTalslaMH, OCHOBHBIMH OKCH/JIaMH, OCHOBAaHHIMH,
aM(bOTEepHBIMU TUJIPOKCHJIAMU U cojisiMU. 19. PacTBopuMOCTh XKMpPOB B BOJE U OpraHMYECKHX
pacTBOPUTEIISX.

JKcnepuMeHTaIbHbIe 3a1a4n.l. Pacno3naBanue pacTBOpoOB aleraTa HaTpHs, KapOoHaTa
HATpUs, CUIMKaTa HATpUs U cTeapaTta HaTpus. 2. Pacno3HaBaHue o0pa3iioB CIMBOYHOIO Maciia U



maprapusa. 3. [Tomyuenne kapooHOBOM KUCTOTHI U3 MbLIa. 4. [loaydeHne yKCyCHOM KUCIIOTHI U3
anerara HaTpHs.

Tema 7. YrieBoanl (9 1)
Momno-, nu- u nonucaxapuasl. [IpeacraBurenu Kaxxa0i rpyIisl.

buonoruueckas poinp yrineBooB. VX 3HaueHHE B AKU3HU YEJIOBEKA U OOILECTBA.

Monocaxapuowl. I'mokosa, e€ ¢uszndeckue coiictBa. CTpoeHHE MOJIeKy/bl. PaBHOBecue B
pacTBOpe TIJIIOKO3bl. 3aBUCUMOCTh XUMHUYECKHX CBOMCTB IUIFOKO3bl OT CTPOEHHUS MOJIEKYJIBI.
BzaumopeiictBue ¢ THAPOKCHUAOM Meau, »TepuduKanus, peakuus cepeOpsHOro 3epkara,
ruapupoBanue. Peaknusi Opo>KeHHs TJIIOKO3bI: CIIMPTOBOrO, MOJOYHOKHCIOro. I'nmoko3a B
npupoge. buonormyeckas posib IOKO3bl. [IprMeHeHHE TIIIOKO3bI HAa OCHOBE €€ CBOICTB.
@®pyKTo3a Kak HM30Mep TI0KO3bl. CpaBHEHHE CTPOEHHUS MOJIEKY]l U XUMHUYECKHX CBOMCTB
[IIOKO3bI U (pYyKTO3bl. DPYKTO3a B MPUPOJIE U €€ OMOoIornyecKas poJib.

Hucaxapuovi. Ctpoenue nucaxapuioB. BoccTanaBnuBaroliye M HEBOCCTAHABIMBAIOIIME
mucaxapuabl. Caxaposa, JIakTo3a, MalbTO3a, UX CTPOCHHUE W Ouonormueckas pousb. ['maponus
nucaxapuioB. [IpombliieHHOE OTY4YeHHE caXxapo3bl U3 IPUPOJHOTO ChIPBS.

Honucaxapuov. Kpaxman wu uemmono3a. @Dusmyeckue CBOICTBa IMONHMCAXapUIOB.
XuMHYecKue CBOMCTBA nosmmcaxapuaoB. ['uaponus nonmmcaxapuaos. KadecrBeHHas peakuus Ha
kpaxmai. [lomucaxapunbl B npupone, ux poib. [Ipumenenue. Ilonstue 00 HCKYyCCTBEHHBIX
BOJIOKHaX. B3anMojeiicTBre 1eUT0N03bl ¢ HEOPraHMUYEeCKUMU U KapOOHOBBIMH KHCIOTaMU —
00pa3oBaHUEe CIOKHBIX APHPOB.

Jemoncrpanuu. OOpa3isl YriieBoAOB M M3JeNuid U3 HUX. B3aumoneicTBue caxapossl ¢
ruapokcuioM Meau. [lomydyeHue caxapata KajiblMsl M BBIJCJIIEHHE Caxapo3bl M3 pacTBOpa
caxapaTa Kanplus. Peakius «cepeOpsiHOrO 3epKaia» A TIKOo3bl. B3aumoeicTBre TIIOKO3bI
¢ (ykcuH cepHHCTON KuCa0TOM. OTHOLIEHHE PAacCTBOPOB Caxapo3bl U MaJbTO3bl K MMIAPOKCUIY
Meau npu HarpeBaHuu. O3HaKOMIIEHHE ¢ (PU3MYECKHMMH CBOMCTBAMHU LIEJUTIOJIO3BI U Kpaxmala.
Halyxanue nemoo3sl 1 kpaxmaia B Boje. [lonydeHne HuTpaTa Hemitoa03sl.

JlabopaTopusbie onbIThbL.20. O3HakOMIeHHE C (PU3UUECKHUMH CBONCTBAMH IJIIOKO3bI. 21.
B3anmMopelicTBiE TIIIOKO3BI C THAPOKCHIOM MEIW MpU OOBIYHBIX YCIOBHSIX M MPH HATPEBAaHHH.
22. B3auMmopnelcTBUE TJIIOKO3bI U Caxapo3bl C aMMHAYHBIM pPacTBOPOM OKcuja cepebpa. 23.
Kucnotseiii ruaponus caxapossl. 24. KadecTBeHHast peakiusi Ha Kpaxmail. 25. 3HaKOMCTBO ¢
KOJUIEKIIUEN BOJIOKOH.

JKcnepuMeHTAJIbHbIe 3aAauM.l. Pacno3HaBaHue pacTBOPOB TJIIOKO3bl M TIMIEPUHA. 2.
Omnpeznenenue HaIU4Ks Kpaxmaia B MeJie, Xjiebe, MaprapuHe.

Tema 8. A3oTcoaep:kaimme opranndeckue coequHeHus (94)

Amunwvi. CoctaB u ctpoeHue amuHoB. Kitaccugukanus, n3oMepusi 1 HOMEHKJIaTypa aMHUHOB.
Anmudarnyeckne amuHbl. AHMIMH. [loslyyeHuMe aMHHOB:  aJKWIMPOBAHHME aMMMAKa,
BOCCTAHOBJIEHHE HUTpPOCOeAUHEHUH (peakuust 3uHMHA). Du3nyecKkue CBONCTBA AMUHOB.
XHUMHUYECKUE CBOMCTBA AMUHOB: B3aUMOJCUCTBUE C BOJON U KUCIOTaMU. I OMONIOrH4eCKu psij
apoMaTHYECKUX aMHUHOB. AJKWJIMPOBAHWE M alUJIUPOBaHWE aMHUHOB. B3aumHoe BiMsHUE
aTOMOB B MOJIEKYJax Ha IMpUMepe aMMHaka, anu(aTHUYecKuX M apoMaTHYECKHMX aMHUHOB.
IIpuMeHeHne aMHHOB.

Amunoxucnomor u 6enxu. CocTaB M CTPOEHHE MOJIEKYJ AaMUHOKHCIOT. M3omepus
AMUHOKHUCJIOT. JIBOMCTBEHHOCTh KHMCIOTHO-OCHOBHBIX CBOWCTB aMHHOKHMCIOT U €€ HPUYUHBI.
B3aumoneiicTBue aMMHOKHCIIOT ¢ OCHOBaHUAMH. B3anMonelicTBue aMMHOKHCIOT ¢ KHCIOTaMH,
oOpa3oBaHue CilOXHBIX 3¢hupoB. OOpazoBaHue BHYTPUMOJEKYISPHBIX coiei. Peakinus
MOJIMKOH/ICHCAIIUM aMUHOKHUCIOT. CHHTETHYEeCKHE BOJIOKHA (KampoH, SHAHT). buojormueckas
pOJIb aMUHOKHCIOT. [IpriMeHeHne aMUHOKHCIIOT.

benku kak mpupoanblie 6uomnonmumMepsl. llentuanas rpynma aroMoB M HENTUIHAS CBS3b.
[Mentuasl. benku. IlepBuuHas, BTOpUYHAsE M TPETUYHAS CTPYKTYpbl O€NKOB. XHMHUYECKHE
cBOiicTBa O€JKOB: TOpEHHUE, JeHaTypalus, TUAPOJU3, KAUYECTBEHHbIC I[BETHHIC PEAKIIHH.
buonornueckne Qynkium OenkoB. 3HaueHue OenkoB. UeTBepTHUHAs CTPYKTypa OEIKOB Kak



arperainysi OEKOBBIX M HEOEIKOBBIX MoJieKys. ['mobanbHas mpobiema GETKOBOIO TOJIOAHUS U
MYTH €€ PENICHHUS.

Hyxneunosvie  kucniomwei. OOmmMiA 1IaH  CTPOEGHUs  HyKIeoTHaoB. [loHstne o
NUPUMHUIMHOBBIX U ITyPUHOBBIX OCHOBaHMAX. [lepBUuHas, BTOpUYHAS U TPETUYHAs CTPYKTYpPbI
JHK. Bbuonoruyeckas pons JJHK n PHK. I'ennas nnxenepusa u 6uorexHosnorus. TpaHcreHHble
(OpMBI )KUBOTHBIX U PACTEHUH.

demoncrpauuu. Dusnyeckue  CBOMCTBA  METWIAMMHA. ['OpeHHe  METWIaMUHA.
B3aumonelictBue aHmiIMHAa W MeTWJIaMHHAa ¢ BOJOW M kuciaoramu. OTHoueHue OeH3ona U
aHuIMHa K OpoMHOM Bone. OkpalMBaHue TKaHEW aHWIMHOBBIMH KpacuTeiasiMu. OOHapyKeHHe
(YHKLIMOHAJIBHBIX IPYI B MOJIEKYJIaX aMUHOKHCIOT. HelfTpanu3auus menoun aMUMHOKHUCIOTOH.
HeiiTpanu3anust KUCIOTHI aMUHOKHUCIOTOU. PacTBopenne m ocaxxnaenue OenkoB. JlenaTypanus
o6enkoB. KauecTtBenHnble peakumu Ha Oenku. Mogenu moinekynasl JIHK u paznuyHbix BHIIOB
monekyn PHK. O6pa3ipl npoJyKTOB NUTAHUS U3 TPAHCTCHHBIX (JOPM PACTECHHH M JKUBOTHBIX;
JIEKapCTB U MPENapaToB, U3rOTOBJIEHHBIX C IOMOLIbIO T€HHON UHXEHEPHH.

JlabopaTopusbie omnbITbL.26. IlocTpoeHue mojenei MOJEKYJd H30MEPHBIX aMHUHOB. 27.
CMmemmBaeMOCTh aHWJIMHA C Bojou. 28. OOpa3oBaHue cojieli aMHMHOB € KHCIOTamMH. 29.
KauecTBeHHbIE peakiiiy Ha OEJIKH.

Tema 9. buosiornyeckn aKkTHBHbIE BeniecTBa (8 4)

Bumamunwvr. Tlonstue o BuramuHax. MXx knaccudukamus u  oOo3HadeHue. Hopwmbl
notpebseHuss BUTaMuHOB. BogopactBopumbie (Butamun C) U )KUpOpacTBOPUMbIE (BUTAMUHBI A
u D). [lonstue 00 aBuUTaMHHO3aX, TUIIEPBUTAMHHO3aX, TUIOBUTaMHHO3ax. [Ipodunaktuka
aBUTaMUHO30B. OTJeNbHbIE IPEACTABUTEIN BO1OpacTBOpUMbIX BUTaMUHOB (C, PP, rpymnmel B) u
JKUPOpacTBOPUMBIX BUTaMHHOB (A, D, E). Ix O6unomornueckas posb.

@Depmenmut. TlorsTHe 0 (QepMeHTaX Kak O OHOJOTHYCCKUX KaTaIM3aTopax OeIKOBOMH
npuponabl. 3HayeHHe B OHOJOTMUM W MPUMEHEHHE B MPOMBINUICHHOCTH. Kiaccudukarus
¢depmenTOB. OCOOEHHOCTH CTPOCHUS U CBOMCTB ()EPMEHTOB: CEICKTUBHOCTH U 3()(HEKTUBHOCTE.
3aBUCHUMOCTh aKTUBHOCTH (DepMEHTa OT TEeMIEepaTypbl U KHCIOTHOCTU cpeibl. OcoOeHHOCTH
CTPOEHHS U CBOMCTB B CPABHEHUHU C HEOPTaHUYECKUMHU KaTaJln3aTOpaMu.

T'opmonut. TloHsiTHE O TOPMOHAX KaK OMOJOTMYECKH aKTUBBIX BEIIECTBAX, BBHIMOIHIIOMIUX
SHJIOKPUHHYIO DPETYJSIHI0 JKU3HEACATEIIBHOCTH oOpraHu3MoB. Kiaccuukamuss TOpMOHOB:
CTEpOUIbl, POU3BOJIHBIE AMHUHOKUCIIOT, MOJUIENTUIHBIE U OeIKoBble TOpMOHBI. OTIeNbHbIE
IPEJICTAaBUTENIN TOPMOHOB: 3CTPAANOI, TECTOCTEPOH, MHCYJINH, a/IpEHAINH.

Jlexapcmea. IloHATHE O JeKapcTBaX KaK XMMHUOTEpANEBTHUECKHUX Ipenaparax. ['pymrbl
JIEKapCTB: CylbpaMuasl (CTPENTONU), aHTUOMOTHKU (TIEHUIWUTMH), aciupuH. be3omacHbie
crocoObl TPUMEHEHHUs, JeKapcTBeHHble (opMmbl. KpaTkue ucTOpHuYecKHUe CBEAECHUS O
BO3HUKHOBEHUHU U PAa3BUTUU XUMHUOTEpanuu. MexaHu3M JIeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IIPENapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHUE CBOICTB Ha OCHOBE aHAJIN3a XMMHYECKOIO
CTpoeHHUs. AHTHOMOTHKHM, UX KJIacCU(PHUKALUS IO CTPOEHHUIO, TUNY M CHEKTPY JEHCTBUS.
Juc6akrepno3. HapkoTuku, HapkoMaHus U €€ Mpo(pUIIaKTUKA.

Jemonctpanuu. OOpa3ipl BUTaMUHHBIX npenaparoB. [lomuBuramunbl. Wnmoctpanyu
¢dororpaduit KUBOTHBIX C pa3auyHbIMH (opMaMHu aBUTaMUHO3a. CpaBHEHHE CKOpPOCTH
paznoxenuss H202 nox aeiictBueM ¢epMmeHTa (KaTaja3bl) 1 HEOPraHMYECKUX KaTalu3aTOPOB.
[Tnakat uam KojorpamMma ¢ HM300pakeHUEM CTPYKTYPHBIX (OpM 3CTpaauosa, TECTOCTEpPOHa,
ajgpeHanvHa. BzauMopencTBue aipeHalinHa ¢ pacTBOpOM XJIopuaa xkenesa 3. benkoas mpupoaa
UHCY/IMHA (IBETHbIE peakiuu Ha Oenku). IlmakaTel wim kojgorpammsl ¢ (opMyiIamMH amuia
Cynb(haHUIOBON KHUCIOTHI, aCIUPHHA.

JlaGopatopusbie onbIThbl.30. OOHapyxeHue BUTaMuMHa A B pacTuTenbHOM Macie. 31.
O6napyxenue ButamuHa C B s0mouHom coke. 32. OOHapyxeHue BuUTamMHHA | B IKenTKe
KypuHOro sina. 33. ®depMeHTaTHBHBIM THUAPOINM3 Kpaxmajaa I0oA ACWCTBUEM amuiasbl. 34.
Paznoxxenue nepokcuaa BoaoOposia oA JeWcTBUEM KaTanasbl. 35. McnbiTaHue pacTBOPUMOCTH
aJipeHaJIMHA B BOJIE U COJITHOM KHUCIIOTE.



YyeoHo — TemaTnueckuii miian 10 kiaacca

Ne Tema pa3zneina Konnuyects | Kosmmuects | [Ipaktn | KonTpo
0 YacoB 1O | 0 YaCOB MO | YeCKUX | JIbHBIX
aBTOpCKOil | padoueit pador pador
nporpaMme | mporpamMmme

1 Brenenue 3) 3)

2 Crtpoenue u knaccudukanums | 10 10

OPraHUYECKUX COCTMHEHUN
3 XHUMHUYECKUE PEAKIIUA B OPTaHUIECKOH | 6 6
XUMUU

4 VYTI1eBOIOPOIBI 24 27 1 1

5 Criupthl U HEHOITBI 6 8 1

6 Anpaerunsl 1 KETOHEI 7 8

7 KapGoHoBbeie  kucnotel,  cioxHsie | 10 12 1 1

3(UPBI, KUPBI

8 VYrineBosl 7 9 1

9 A3zoTcoepkamnue opraamueckue | 9 9 1 1

COCJIMHCHUS
10 | buonmornyecku aKTUBHBIC BEIICCTBA 6 8 1
11 | IlpakTukym 7 6
Pesepn 5 0
Bceero: 102 | 102 6 3

Coaep:xanue yueOHoro npeamera ais 11 kiaacca

Tema 1. Ctpoenne atoma (9 u)

ATOM — croKHas yacTuia. SIpo M 3IeKTpoHHas 0000YKa. DIIEKTPOHBI, MPOTOHBI U
HEUTpOHBI. MuKpomMup U MakpoMup. Jlyanusm 4acTull MUKpPOMUPA.

CocTosiHME 3JEKTPOHOB B aToMe. DJIEKTPOHHOE 00yiako u opbutanb. KBaHTOBBIE uucIa.
®opma opOutaneil. DJHepreTudeckue ypoBHU U MOLypoBHHU. CTpOEHHE AJIEKTPOHHBIX 000JI0YEK
aTOMOB. DIIEKTPOHHBIE KOH(pUTryparuu aroMoB 31eMeHToB. [lpunnun [laynu u npasuio ['yHna.
OnekTpoHHO-Tpaduueckue (OpMyabl aTOMOB JJIEMEHTOB. OJEKTPOHHAs KjacCUUKAIUs
DIIEMEHTOB: BUJIbl CEMENUCTB.

BanenTHble BO3MOKHOCTH aTOMOB XHMHUYECKHX D3JEMEHTOB. BajeHTHbIE 3JIEKTPOHBI.
BaneHTHbIe BO3MOXHOCTM AaTOMOB XHMMHYECKHX JJIEMEHTOB, OOYCIOBJICHHBIE YHCIOM
HECHapeHHBIX 3JIEKTPOHOB B HOPMAJIbHOM U BO30YXAEHHOM COCTOSHUSX. [[pyrue ¢akropsl,
OIpPEACIAIONINE BAJIEHTHBIE BO3MOXXHOCTH aTOMOB: HAJIMYME HEMOAEIEHHBIX 3JIEKTPOHHBIX NIap U
Hanuuue cBoOOIHbIX opOuTaneil. CpaBHEHHE MOHITUN «BAJIEGHTHOCTH)» U «CTENEHb OKUCICHUSI.

[leppognueckuii 3aKOH M IEpUOAMYECKAss CUCTEMa XuMudeckux odnemeHtos /[, W.
Memnpeneesa u crpoerue atoma. [IpeInocbUIKu OTKPBITHSI IEPUOIUYECKOTO 3aKOHA: HAKOIUIEHHE
(akTOJIOrMUECKOro MaTepuaya, paboThl MpPEIIIeCTBEHHUKOB, Che3l XUMHMKOB B Kapicpys.
JInanoctHeie kauecTBa J[. 1. Menaeneera.

Otkpeitue JI. M. MengeneeBsiM nepuoauyeckoro 3akoHa. IlepBas ¢opmynupoBka
NEepPUOANYECKOro 3akoHa. ['Opu3oHTanmbHAs, BEpTUKaJIbHAas M JAMArOHAJIbHAS MEPUOIUUYECKUE
3aBUCHUMOCTH.

[lepuoanueckuii 3akoH U cTpoeHue aroma. M3orombl. 3akoHOMepHOCTh Ban-nep-bpyka —
Mo3nu. Bropas popmynupoBka nepuoguueckoro 3akona. [lepuoanyeckas cucrema u CTpoeHHE
atoma. Pu3HUECKUN CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TpYyMIbl U MEpUOja.
[TpyunHBl U3MEHEHMSI METAUIMYECKUX U HEMETAJNIMYECKMX CBOMCTB DJIEMEHTOB B TpYIIIAX U
nepuoAax, B TOM 4ucie OoMblIMX M cBepXOonbmmx. TpeTes GpopMyIHpoBKa NEPUOAUUECKOTO
3aKOHA. 3HAYE€HUE NEPUOANYECKOT0 3aKOHA U NMEPUOJUYECKON CHCTEMBI XUMUYECKHUX JIEMEHTOB
JUISL pa3BUTHS HAYKH U MOHUMAaHMSI XUMUYECKONH KapTHHBI MUPA.

Tema 2. Ctpoenune Bemecrsa. JIlucnepcusie cucremsl (154)




Xumnueckas cBs3b. EnuHas npupona Xxumudeckou cBs3u. MoOHHasg xumudeckas CBS3b U
MOHHAs KpucTajindeckas pemérka. KoBaneHTHas XxuMudeckas CBs3b U €€ KiacCH(pHUKaILU: MO
MeXaHu3My 00pa3zoBaHUsi (OOMEHHBIM U JOHOPHO-AKIENTOPHBIN), IO IEKTPOOTPHUIATETLHOCTH
(monsipHAst ¥ HETOJIAPHAs), 0 CIOCO0Y MEePEKPHIBAHMS JIEKTPOHHBIX OpOUTANCH (CUTMa | IH),
10 KPaTHOCTH (OJMHApHas, ABOMHAs, TpOMHas U MoayTopHas). [lonspHOCTH CBSA3U U MOJISIPHOCTH
MosieKyJibl. Kpucramnmmueckue pemeéTkd BelECcTB ¢ KOBAJNEHTHOM CBSA3BIO: aTOMHas U
MOJIEKYJIApHas. Mertanaudeckass XHUMHYECKass CBS3b M METAIUIMYECKHUE KPHUCTALTUMYECKUE
pemi€Tku. BopoponHas CBsA3b: MEXMOJEKYJISIpHAsT M BHYTPUMOJIEKYJsIpHas. MexaHu3Mm
00pa3zoBaHus ITOU CBsI3U, €€ 3HAYCHUE.

MexMoIeKysspHble B3aUMOIECHCTBHSL.

Enunas npupoja XMMUYECKUX CBSA3ECH: HOHHAs CBA3b KAK IIPEAEIIBbHBIN CIy4yal KOBAJIEHTHON
MOJISIPHOM CBSA3U; IEPEXOJ OJHOIO BHJAA CBSI3M B JIPYrOM; pa3Hble BUJbI CBSI3M B OJHOM
BEILECTBE.

CBoiicTBa KOBaJEHTHOM XUMHYECKOM  cBsizu. HacelmaeMocTs, MOJSPU3YEMOCT,
HaIpPaBJIEHHOCTb. ['eoMeTprs MOJIEKYII.

['ubpunuzauus opbutaneii u reomerpus Mojekyl. ['ubpuauzanust y aiakaHOB, BOJIbI,
aMMuaka, anMmasa (Sp3); rubpumusanus y COeIuHEHUH Oopa, alKeHOB, apeHOB, IWCHOB U
rpadura (Sp2); rubpuausanus y COeIUHEHUI Oepuiuius, alkKuHOB M kKapOuna (Sp). ['eomerpus
MOJIEKYJI Ha3BaHHBIX BEILIECTB.

[Tonumepsl opranndeckue u Heopranuueckue. [lomumepsl. OCHOBHBIE TMOHATHUS XUMHUU
BBHICOKOMOJICKYJISIDHBIX ~ COCJAMHEHUH:  «MOHOMEP»,  «IIOJIUMEP»,  «MaKPOMOJEKYJIay,
«CTPYKTYPHOE 3BEHO», «CTENEHb MOJUMEpHU3AINN», «MOJEeKyIspHas wmacca». CrnocoOsl
MOJIyYEHUS MOJIMMEPOB: PEaKLMU MOJIMMEPU3aLUU U MOJUKOHAeHcauu. CTpoeHne MOoJIMMEpOB:
reoMeTpuyecKas dbopma MaKpOMOJIEKYII, KPUCTAJUIMYHOCTh u aMop(HOCTb,
crepeoperyisapHocTb. [lomumepsl oprannueckue u Heopranudeckue. Kayayku. Ilmactmaccer.
Bonokna. buomnonumepsl: Oelkd U HYKICHMHOBBIE KHUCIOTH. Heopranumyeckue mMoIuMeEpbl
ATOMHOTO CTPOCHHUS (QJUIOTPOIHBIE MOMU(DUKANMK YIJIEPOaa, KPUCTAUIMUECKUN KPEMHHIA,
CEJICH M TEeJUTyp I[EMOYEUHOTO CTPOCHHUS, JUOKCU] KPEMHUS) U MOJIEKYJISIPHOTO CTpOeHus (cepa
MJIACTUYECKas ).

Teopus ctpoeHus xumuueckux coeauHeHuit A. M. Byrneposa. Ilpeanocbuiku co3manus
TEOPHH CTPOEHUS XUMHUYECKUX COCIMHEHUI: paboThl MpeIIecTBEeHHUKOB, che3n B lllmeiiepe.
JInunocTHble KadecTBa A. M. bytneposa.

OCHOBHBIE TIOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOEHHUS OPraHUYEeCKUX COCIMHEHHH U
COBPEMEHHOI Teopuu CcTpoeHusa. M3omepus B OpPraHMYECKOW U HEOPraHUYeCKOW XUMUHU.
B3anmHoOe BIusiHEE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX U HEOPTaHUYECKUX BEIIECTB.

OCHOBHbBIE  HampaBJICHUS PA3BUTHUS TEOPUM CTPOEHUST OPTraHMYECKUX  BELIECTB.
NHaykuMoHHBINH 1 Me30MepHbIi 3 dexTr. CTepeoperyaspHOCTb.

JlnanekTuyeckue OCHOBBI OOIIHOCTH [BYX BEAyIIUX Teopuil XuMmuu. [[uanektuueckue
OCHOBBI OOIIHOCTH NEPUOAMYECKOr0 3aKOHA M TEOpUU CTpoeHus byriepoBa B cTaHOBIIEHUH,
MpEeACKa3aHUU U Pa3BUTHUU.

Hucnepcubie cucrembl. [loHsitne o nucnepcHbIX cuctemax. [lucrnepcHoHHast cpena u
mucnepcHas ¢aza. TUmbl JUCHEPCHBIX CHCTEM M UX 3HA4YeHHE B MPUPOJE U KU3HHU YEIIOBEKA.
JiuciepcHOHHBIE CHCTEMBI € JKHJIKOHW CpEOW: B3BECH, KOJUIOMAHBIE CHCTEMBI, HX
knaccudukanus. 3omu u renu. dpdext Tunnans. Koarynsauus. Cunepesuc. MonekynspHbie
WCTUHHBIE pacTBOPBI. CTIOCOOBI BRIpAXKEHUST KOHIIEHTPAIIUH PACTBOPOB.

PacuéTrHbie 3anaun.

1. Pacuérel mo xuMuyeckum GpopMyam.

2. Pacué€rbl, CBsI3aHHBIC C MOHSATUSMHU «MACCOBasl IOJIsD» U «OOBEMHAS JIOJS» KOMIIOHEHTOB
CMECH.

3. Boluucnenue MoJisipHOl KOHIEHTPAIMU PacTBOPOB.

Tema 3. Xumnueckue peakuuu (21 4)



Knaccugpukanuss XMMHYECKMX pEaKUMid B OPraHUYECKOW M HEOPraHWYECKOH XHMHHU.
[TonsiTHe O XUMHUYECKOW peakiuu, e€ OTIIMYMe OT sAIepHOW peaknuu. Peaknuu, uaymme 06e3
U3MECHEHUsI KAueCTBEHHOIO  COCTaBa  BEIIECTB:  AJUIOTPONM3ALMs, H30MEpHU3auus U
nonuMmepuszanus. Peaknuu, uaynme ¢ M3MEHEHHMEM COCTaBa BEUIECTB: 0 YHUCIY U COCTaBy
pearupyoomux 1 00pa3yIonMxcsi BEMIECTB, 0 M3MEHEHUIO CTENCHEH OKUCIIEHUS JIEMEHTOB, 110
TerioBoMy 3hdexty, mo ¢ase, Mo HCMOIB3OBAHUIO KaTalau3aTopa, MO0 MEXaHH3MY, MO0 BUTAY
SHEPIuu, HHUIUUpYomel peakuuo. OcoOeHHOCTH KiIacCU(pUKAIIMA peakuil B OpraHn4ecKoi
XUMUH.

BepositTHOCTh mpoTekaHusl peakuuii. 3aKOH COXpaHEHMsI SHEPIruu. BHYTpeHHss sHeprus u
9K30- M JHAOTEpMHUYECKHME peakuuu. TernoBod  3P@exT XUMHUYECKHX  peakKlUi.
Tepmoxumuueckue ypaBHeHus. Temnora oOpazoBanus. [lonstue 06 sHTampnuu. 3akoH [. W.
I'ecca u cneacTBus U3 Hero. DHTponus. JHeprust [ n66ca. Bo3MOXXKHOCTh MPOTEKAHUS PEAKIIUN
B 3aBUCUMOCTH OT U3MEHEHHUs DHEPIUU U SHTPOIIMH.

Ckopocte xuMuueckux peaknuil. Ilonstue o ckopoctu peakuuu. CKOpPOCTH TOMO- U
TETEPOreHHON peakluy. DHEPIrusl aKTUBALMHU. JJIEMEHTAapHbIE U CIOXKHbIE peakiuuu. DakTopsl,
BIIMSOIINE HA CKOPOCTh XUMHUUYECKOW PEaKIMU: NIPUPOJIa pEarupyrolux BEeIECTB, TEMIIepaTypa,
KOHIICHTpalus, Karaau3aropsl. Karamm3: roMo- M TE€TEpOreHHbIM; MEXaHHU3M JCUCTBUS
kKaranu3aTopoB. @DepmeHTsl. WX cpaBHEHHE ¢ HEOPraHMYECKHMMHU  KaTajlu3aTOpaMHu.
®epMeHTaTUBHBIM KaTaliu3, €ro MeXaHu3M. MIHruOUTOpsl U KaTaluTUYECKUE SAbl. 3aBUCUMOCTh
CKOPOCTH PEaKIMil OT MOBEPXHOCTU COIPUKOCHOBEHUS PEArNPYIOIINX BEILIECTB.

OO6paTuMOCTh XUMHUYECKUX peakiuil. Xumuyeckoe paBHoBecue. [loHsATHE 0 XMMHUYECKOM
paBHOBecuU. PaBHOBeCHblE KOHIEHTpalMH. JMHAMHUYHOCTP XMMHYECKOTO pPABHOBECHSI.
Koncranta paBHOBecus. @akTopsl, BIMAIOIIME HAa CMELICHUE PAaBHOBECHs: KOHLIEHTpaLUs,
nasieHue u remneparypa. [punamun Jle Hlarense.

ONEKTPOIUTHYECKAs JUCCOLMALUsA. OJEKTPOIUTHI M HedNeKTpoiauTsl. O, Mexanusm
JUCCOLMAIMU BEIECTB C Pa3jIuYHbIM TUIIOM XUMHUYECKOH cBsi3u. CBoMcTBAa MOHOB. KaTnoHbl 1
aHuoHbl. Kucnorsl, conu, ocHoBanus B cBere DJl. Crenenp D/l, €€ 3aBUCUMOCTb OT MPUPOJIbI
3JIEKTPOJIUTa U €ro KoHueHTpauuu. KoHcranta auccoumanuu. CryneHyaTas JucCOanus
NMEeKTpoauTOB. Peakumu, mnporekaromme B - pacTBOpax  dIeKTposuToB. IIpomsBenenue
PacTBOPUMOCTH.

Bonoponnsiii nokasarens. [ncconmanusa Boabl. KoHcranTa nuccorumanuu Boabl. MonHOE
npousBesneHue Boabl. Bogoponusiii nokaszarens pH. Cpenpsl BOOHBIX PacTBOPOB 3JIEKTPOIUTOB.
3HaueHue BOJOPOJIHOTO MOKa3aTelNs Uil XUMHUYECKUX U OMOJIOTMYECKUX MTPOLIECCOB.

I'mpponus. Ilonatne «ruaponus». I'MIpoInU3 OPraHUYEeCKUX COCIMHEHMM U €ro 3HauyeHUe.
Muaponu3 HeopraHuveckux BemiecTB. [ uaponus coneit — Tpu ciaydas. CTyreHYaThIi THIPOIU3.
HeobOpaTtumslii runponus. [IpakTuyeckoe npuMeHeHue TuApoIn3a.

Pacyérnbie 3a1a4n.

1. Pac4€Tbl MO TEPMOXUMHUYECKUM YPAaBHEHUSIM

2. Bpraucnenue terioBoro 3¢ddexra peakmuy Mo TeruioTaM oOpa3oBaHUsS PeardpyRONINX
BEILECTB U ITPOJYKTOB PEaKIINH.

3. Onpenenennie pH pacTBOpa 3a1aHHON MOJISIPHON KOHIIEHTPAIIUU

4. Pacuér cpeaHell CKOPOCTH PEAKIIMK 10 KOHLIEHTPALKUAM PEarupyroluX BEIECTB.

5. BbluncieHusl ¢ MCHOJB30BAHUEM MOHSTHUSI «TeMIIEpaTypHbIH KOA(PQPUIMEHT CKOpPOCTU
peakun»

6. HaxokneHue KOHCTAaHTBI PAaBHOBECHS PEAKIMHM I10 PAaBHOBECHBIM KOHUEHTpALUSAM H
OIIpEIETICHUE UCXOIHBIX KOHLIEHTPAlUi BEIECTB.

Tema 4. BemecTBa u ux cBoiicrpa (33 4)

Knaccugukarus Heopranumueckux BemecTB. [IpocTeie u crnoxHble BemecTBa. OKCHIBI, UX
knaccuukanus. I'uapokcuasl. Kucnotsl, ux knaccuduxamus. OcHoBaHUS, UX KJIacCUPUKALINA.
Conu cpenHue, KUCIbIE, OCHOBHBIE, KOMIUIEKCHBIE.

Knaccudukanus opraHMueckux BeUIeCTB. YTIJIEBOAOPOIbl M KiacCU(UKAlMs BEIIECTB B
3aBUCUMOCTU OT CTPOCHMS YIVIEPOAHOW LIENIM U OT KPATHOCTH CBs3ed. I'OMOJIOrM4ecKuil psa.



[Tpon3BoiHBIE YTIIEBOJOPOJOB: TaJIOr€HANKAHbI, CIHUPTHI, (EHOJBI, ANbICTUIBl U KETOHBI,
KapOOHOBBIE ~ KHCIIOTBI, IpPOCTBIE M  CJIOXKHBIE 3(QUpPbl, HUTPOCOEAMHEHUS, AMHUHBI,
AMUHOKHCJIOTHI.

Meramibl. [lonoxenne meraioB B IIC u crpoenne ux aromos. [IpocTsie BemiecTtBa —
METaJUIbl: CTPOEHHE KPUCTAJUIOB W METaJuIMdecKas XUMHuecKas CBs3b. Amorponus. OOmue
¢u3nyeckne CBOMCTBA MeTaUIOB. P cTaHAApTHBIX SJEKTPOAHBIX MOTeHUUanoB. OOmue
XMMHYECKHE CBOMCTBA METAaJJIOB: B3aHMOACHCTBHE C HEMETajJaMH, C BOJOM, KHUCIOTaMH, U
COJISIMU B pPacTBOpPax, OPraHMYECKUMHU COCIMHEHUSIMH, CO ILIEI0YaMH. 3HAYCHHE METAJUIOB B
IPUPOJIE U B )KU3HU OPraHU3MOB.

Kopposuss mertaynnos. Ilonsate «koppo3uss MeTauIOB». XHMHYECKas KOPPO3US.
OnexTpoxummuueckas Kopposus. CriocoObl 3alUThl METAIIIOB OT KOPPO3HUH.

OO6ume crnocoObl MmoyyeHus MeTauioB. MeTamisl B npupoje. Metamnyprus u e€ BUABL:
UpPO-, TUAPO- MU DJIEKTPOMETAUIYPIrUs. DJEKTPOJIU3 pacilaBOB U PACTBOPOB COEIMHEHUN
METAJIJIOB U €r0 IPAKTUYECKOE 3HAYCHNUE.

[Tepexonubie merasmibl. XKenezo. Menb, cepedpo, IUHK, PTYTh, XPOM, MapraHer| (IOJIy4eHHue
U IPUMEHEHUE NTPOCTHIX BEIIECTB; CBOWCTBA MPOCTHIX BELIECTB; BAXKHEHUIIINE COSMHEHUS).

Hewmeramnel. Ilonoxenue nemeramioB IIC JI. M. MenneneeBa, cTpoeHHE UX aTOMOB.
OnexTpooTpuuaTesbHOCTh. VMHepTHbIE rasel. JIBolicTBeHHOe mnonoxeHue Bogopoxa B 1IC.
Hewmerannel — npocteie BemiecTBa. X aToMHOE U MOJEKYJISIpHOE CTpoeHue. AJioTponus U eé
IpUYMHBL. XMMHUYECKHE CBOMCTBA HeMeTaIOB. OKHUCIUTENIBHBIE CBOMCTBA: B3aUMOAECUCTBUE C
MeTaJlJlaMH, BOJOPOJOM, MEHEe D3JEKTPOOTPULIATEIbHBIMU HEMETAUIaMU, HEKOTOPBIMU
CJIOKHBIMHU BelllecTBaMU. BoccTaHOBHUTEIbHBIE CBOMCTBA HEMETAIOB B peakUusx co (Gropom,
KHUCJIOPOJIOM, CJIOKHBIMU BELIECTBAMHU-OKUCIUTENSAMHU (a30THOM U CEPHON KUCIIOTaMu).

Bonoponnsle coenqunenuss HeMmerawioB. [lonydeHne ux cHHTE30M M KOcBeHHO. CTpoeHue
MOJIEKYJI W KPHUCTAJUIOB 3THX coequHeHuil. Pusnmyeckue cpoiicTBa. OTHOIIEHHE K BOJE.
M3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB B IIEPUOJAX U IPyIIax.

HeconeoOpasyroiue u cosieo0pa3yromnime OKCHIbL.

Kucnoponnslie kucnorsl. I3MeHEHNE KMCIOTHBIX CBOMCTB BBICIINX OKCHAOB U THAPOKCUIOB
HEMETAJUIOB B NEpUOAAaX M rpynmnax. 3aBUCUMOCTb CBOMCTB KHCJIOT OT CTENEHU OKHCIEHUS
HeMeTala.

Kucnotsl oprannueckue u HeopraHudeckue. KucioTel B cBeTE MPOTOJIUTUYECKONH TEOPHUH.
ConpsikE€HHBIE KUCIOTHO-OCHOBHBIE Maphl. Kitaccudukamus opraHMu4ecKuX ¥ HEOpraHMYeCKHX
kucaoT. O0mire cBOWCTBA KUCIOT: B3aUMOJICHCTBHE OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT C
METaJllaMH, ¢ OCHOBHBIMH OKCHJaMH, ¢ aM(pOTEPHbIMU OKCHJIAMH U THJPOKCHIAMH, C COJSIMH,
o0Opa3oBaHHe CII0XKHBIX 3(pupoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEpHOM M a30THOMN
KUCIOT. OCOOEHHOCTH CBOWCTB YKCYCHOM U MypaBbUHOM KUCIIOT.

OcHoBaHMsI OpraHvyeckue W HeopraHuueckue. OCHOBaHMSI B CBET€ HPOTOJIUTHYECKOU
teopu.  Krnaccupukanuss OpraHMYeCKMX W HEOpPraHMYeCKHUX OCHOBaHMUl. Xumudeckue
CBOICTBa MI€JI0YEeH M HEpacTBOPUMBIX OCHOBaHMH. CBOWCTBAa OECKUCIOPOJHBIX OCHOBaHUI:
aMMHUaKa ¥ aMMHOB. B3anMHOeE BiIMsIHEE aTOMOB B MOJIEKYJIE aHUJIMHA.

AM@oTepHbIe OpraHn4ecKue U HEOpraHu4eckre coenHeHus. AMGpOTEepHbIE COETUHEHUS B
CBETE€ MPOTOJUTHUECKOW TeopuH. AMMOTEpHOCTh OKCHJIOB M THUIPOKCHIOB HEKOTOPBIX
METaJIJIOB: B3aUMOJIEUCTBUE C KUCIOTaMH U 1ienodamu. [IoHATHE O KOMIUIEKCHBIX COSAMHEHMSIX.
KommnekcoobpazoBarenb, JUTraHabl, KOOPIAMHAIIMOHHOE YMCJIO, BHYTPEHHAA cdepa, BHELIHSSA
chepa. AmPOTepHOCTH aMUHOKHUCIOT: B3aUMOJIEHCTBHE AMHMHOKUCIOT CO IIeJoYamy,
KHCJIOTaMH, CIIUPTaMHU, JIPYT C IpyroM, oOpa3oBaHue BHYTPEHHEH COIu.

['eHeTnyeckass CBsI3b MEXIY KiIacCaMU OPTaHUYECKUX W HEOPraHMYECKHX COEIMHEHMH.
[ToHsiTHE O TEHETUYECKOW CBSI3M M I'EHETUYECKUX psAlax B HEOPraHMYECKOW M OpraHMYecKOin
xumun. ['eHeTnueckue psapl MeTaula (Kaublus W Kenesa), Hemerayuia (cepbl, KpPEeMHHS),
NEPEeXOAHOTO AIeMeHTa (LMHKa). ['eHeTnyeckre psabl U TeHEeTHUYecKasl CBA3b B OpPraHMYecKOn
xumun. EQMHCTBO MUpa BElIeCTB.

Pacyernble 3a1a4u.



1. Beruncnenue Maccel WM 00bEMa MPOJYKTOB PEAKIIMU 10 U3BECTHOM Macce WM 00bEMY
HCXOJHOTO BEIIECTBA, COAEPKAIIETO MPUMECH.

2. Bobluucnenue Macchl MCXOJHOTO BEHIECTBA, €CIM HM3BECTEH MPAKTHUUECKUN BBIXOA U
MaccoBasi J0JIsl €ro OT TEOPETUUYECKH BO3ZMOXKHOTO.

3. BblunciieHuss Mo XMMHYECKUM YpPAaBHEHHSIM PEAKIUH, €Cld OJHO U3 pearupyronimx
BEIISCTB JAHO B U30BITKE.

4. OnpeeneHne MOJIEKYIIPHON (hOPMYIIBI BEIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB.

5. Ompenenenre MOJEKYISIPHOW (GOpMyNIbI Ta3000pa3HOTO BEIIECTBA IO HW3BECTHOM
OTHOCUTEIBHOOU IIJIOTHOCTH U MaCCOBBIM JIOJISIM DJICMCHTOB.

6. HaxoxxnmeHue MonekyasapHOi ¢opMmysbl BemecTBa Mo Macce (00bEMY) MPOAYKTOB
CrOpaHus.

7. KoMOMHUpOBaHHBIE 3a1a4H.

Tema 5. Xumuyeckuii npakrukym (104)

. [Tonyuenue, coOupanue u pacro3HaBaHUE ra30B U U3yUCHUE UX CBOMCTB.
. CKOpOCTbh XUMHUYECKUX PEaKLUid, XUMUYECKHUE PABHOBECHE.
. CpaBHEHUE CBOMCTB HEOPTaHUYECKUX M OPTaHUUYECKUX COCAUHEHUM.
. Pemienue skcniepuMeHTaNIBHBIX 33724 10 TemMe «l uaponus»
. Penienue skcnepuMeHTaIbHBIX 3371a4 110 HEOPTaHUYECKON XUMUU.
. Pemienne skciepuMeHTANIbHBIX 337124 110 OPTaHUYECKON XUMHH.
. 'eneTnyeckas cBsI3b MKy KJIIACCAMH HEOPIraHUYECKUX U OPIraHUYECKUX BEIIECTB.
. Pacno3naBanue miacTMacc ¥ BOJIOKOH.
Tema 6. Xumusi u 001mecTBo (9 4)

XUMHS U IPOU3BOJICTBO. XUMHYECKAsi MPOMBIIIJIEHHOCTh, XUMUYECKasi TEXHOIOTUsL. ChIpbé
JUIE XMMUYECKOM MPOMBINUIEHHOCTH. BojJa B XMMHYECKOW MPOMBIIIIIEHHOCTU. DHEPTHs IS
XHMHUYECKOTO TMPOU3BOJCTBA. HayuHble TPUHIUIBI XWMHUYECKOTO IPOM3BOJICTBA. 3alluTa
OKpY’KalIllel cpellbl U OXpaHa TpyAa IPU XUMHUYECKOM Mpou3BOACTBE. OCHOBHbBIE CTaauU
XUMHYECKOTO MPOU3BOJICTBA (aMMHUaKa 1 MeTaHoja). CpaBHEHHE TPOU3BOJICTBA ITHX BEIIECTB.

XuUMHSI U CEIbCKOE XO35MCTBO. XHUMH3AIUSA CEIHCKOTO XO3SKCTBA M €€ HaIpaBJICHUS.
Pacrenus u mnouBa, nouBeHHbI noriomaromuii kommuiekc (IIIK). VYnobpenus u wux
kinaccuukanus. XUMHUYECKHE CPEICTBa 3alllMThl pacTeHuid. OTpHUIaTeNbHBIE IMOCISACTBUS
MIPUMEHEHHUS MEeCTULIUIOB U 60ph0a ¢ HUMHU. XUMHU3AIHsl )KUBOTHOBO/ICTBA.

XuMus u 3konorusi. XUMUYECKOe 3arpsi3HeHue OKpyKarolieil cpeapl. OxpaHa rugpocdepbl
OT XMMHUECKOT0 3arpsizHeHus. OXpaHa Mo4B OT XUMHUUYECKOT0 3arps3Henus. OxpaHa arMoc(epsl
OT XHMHUYECKoro 3arpssHeHus. Oxpana ¢aopsl M (ayHbl OT XMMHYECKOTO 3arpsi3HEHUS.
buoTtexHoOTHs M TeHHAS UH)KEHEPUS.

XuMus W IIOBCEJHEBHAS JKHM3HbL uelloBeka. JlomammHss anTeuka. MoroIlue W YHCTAIINE
cpeactBa. CpeactBa OOpbObI C OBITOBEIMH HaceKoMbIMHU. CpelcTBa JIMYHOW THUTHEHBI U
KOCMETUKU. XUMHS U NuIla. MapKupoBKa yNakOBOK MUIIEBBIX MPOAYKTOB U MPOMBIIIJIEHHBIX
TOBAapOB M YMEHHE UX YUTATh. DKOJIOTHUS KUJIHUIIA. XUMUSI U TEHETHKA YeJIOBEKa.

YuebHo-TemaTnuecknii miian 11 kiacca

01N DN W —

Ne | Tema pasaena KoimuecrBo | Koanuyecrso | Ilpaktu | Kontpo
4acoB B | 4acoB B | YeCKHX | JbHBIX
aBTOPCKOii pabGoueii pador pador
nporpamMme | mporpamme

1 CrpoeHue aToma 9 9

2 Crtpoenue BemectBa. JlucnepcuHsie | 15 18 3 1

CHCTEMBI.

3 XVMMHUYECKUE PEeaKINH 21 24 3 1

4 BeuecTBa u ux cBoiicTBa 33 37 4 1

5 XYUMHUYECKUH NPAaKTUKYM 10 -

6 Xumus 1 0011eCTBO 9 9

Peseps 5 5




| | Beero: 102 | 102 | 10 | 3

ITepedennb 00s13aTeJIbHBIX NMPAKTHYECKHUX M KOHTPOJIBLHBIX padot 1 10 kiacca

IIpakTnyeckue padorsl (6 4):

[Ip.p Nel. KauecTBeHHBIN aHAIU3 OPraHUYECKUX COSIUHEHUH.

[Ip.p.Ne2. YrieBogopoibl.

[Tp.p.Ne3. CiupThl ¥ PEHOTBI.

[Tp.p.Ned. KapOoHOBBIE KUCTIOTHI.

IIp.p.Ne5 Yrnesoast.

[Tp.p.Ne6. AMHHBI, aMUHOKHCIIOTBI, OCIIKH.

[Ip.p.Ne7. OGHapy>keHe BUTAMHHOB.

KonTposabubie padorsl (3 4):

1.YrieBoaopoibl.

2.Kucnopoacoaep:xaiiyre opraHn4ecKue BelecTBa.

3. A3oTcojeprkaliue OpraHnYecKrue BeIlecTBa.

Ilepedyennb 00s13aTeJILHBIX NMPAKTHYECKUX M KOHTPOJIbHBIX padoT aus 11 kiacca

KonTpoJubHbie padors! (3 4):

1. Ctpoenue aroma. CTpoeHHE BelllecTBa

2. XUMUYECKHE PeaKuu

3. BemecTBa 1 uX cBOICTBA

IIpakTyeckue padorsl (10 4):

IIp.p. Nel «Pacno3naBanue miactMacc U BOJIOKOH»

[Ip.p. Ne2 «Pemienune sKcriepuMeHTaIbHBIX 33/1a4 IO HEOPTAHUYECKOW XUMHUM)

[Tp.p. Ne3 «Ilonmyuenue, cobrpanue 1 pacrio3HaBaHHUE Ta30B»

[Ip.p. Ned «CxkopoCTh XUMHUYECKUX pEeAKIIUN. XUMUYECKOE PABHOBECUE)»

[Tp.p. Ne5 «O6meHHbIe MPOIIECChl B PEAKIHSIX JIEKTPOIUTOBY

[Tp.p. Ne6 «Perienue skcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «[ uaponus»

[Ip.p. Ne7 «Ilonmyuenue, cobrpanue 1 pacrio3HaBaHHUE Ta30B»

[Tp.p. Ne8 «I'eHeTnueckasi CBSI3b MEXIYy KiIacCaMHd HEOPraHMYECKUX W OpraHMYeCKHX
BEILECTBY

[Ip.p. Ne9 «Pemenue sKCepUMEHTAIBHBIX 3a7a4 HA HACHTHU(PUKALMIO OPTraHUYECKUX M
HEOPraHUYECKUX BEILECTB)»

[Tp.p. NelO0 «I'eneTnueckast CBsSI3b MEXKAY KilacCaMd HEOPTaHWYECKUX U OPraHMYecKHX
BELIECTBY

TpeGoBaHusi K YypOBHIO NOATOTOBKH y4alIUXCS

IIpeaMeTHBIMH pe3yIbTATAMM_OCBOEHUS MPOTPAMMBI [10 XUMUU SIBJISIFOTCS:

1) B mo3HaBarenbHOU chepe (Ha NpoPUILHOM YPOBHE):

* TaBaTh ONpeAeNieHUs U3YYCHHBIM MOHITHIM

*ONMCHIBATh JIEMOHCTPALlMOHHBIE U CAMOCTOSITEIbHO TMPOBEAEHHBIE OSKCIIEPUMEHTHI,
WCIIOJIB3Ys JUISl 9TOTO €CTECTBEHHBIN SA3BIK U A3BIK XUMUHU

*0OBACHATh CTPOEHHME U CBOMCTBA M3YyYEHHBIX KJIACCOB HEOPraHMYECKUX U OpraHUYEeCKUX
COCAVHEHUN

*kimaccuUIUPOBATh U3YYCHHBIE OOBEKTHI U SIBICHUSI

*HaOmoAaTh JIEMOHCTPUPYEMBbIE M CAMOCTOSITEIBHO MPOBOJUMBIEC ONBITHI, XMMHUYECKHUE
peaxkuuu, NpoTeKarolue B IpUPoIe U OBITY

*pccnenoBaTh CBOMCTBA HEOPTaHMYECKUX W OPraHMYeCKHUX BEIIECTB, OMPEENATh HX
MPUHA]IJIEKHOCTh K OCHOBHBIM KJIacCaM COEIUHEHUI

*00001aTh 3HaHUS W JAeJaTb OOOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSX W3MEHEHUS
CBOMCTB BEIIECTB

*CTPYKTYpHpPOBaTh Y4eOHYI0 HH(POPMAIHIO

*UHTEpNPEeTUPOBATh UHPOPMAIUIO, MOJYYCHHYIO M3 JPYIMX HCTOYHHUKOB, OLIEHUBATH €€
HAy4YHYI0 JOCTOBEPHOCTh




*0OBACHATh 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHYECKHX pPEaKIuii, MPOTHO3UPOBATH
BO3MOKHOCTh WX IPOTEKAaHWS HAa OCHOBE 3HAHWH O CTPOCHHHM BEUIECTBA M 3aKOHOB
TEPMOTUHAMUKHU

*OOBSICHITh CTPOCHHUE aTOMOB TIEPBOTO-YETBEPTOTO TIEPUOJIOB C HCIOIH30BAHUEM
AIIEKTPOHHBIX KOHPUTYpAIH aTOMOB

*MOJIENIUPOBATh CTPOCHUE TMPOCTEHINNX MOJIEKYJI HEOPraHWYEeCKUX M OPTaHUYEeCKHX
BEIIECTB, KPUCTAIJIOB

*MPOBOJIUTH PACUYETHI [0 XUMHUECKUM (POPMYJIaM B YpaBHEHUSIM

*XapaKTepru30BaTh H3yYCHHBIE TEOPUU

*CaMOCTOSATEIBHO JOOBIBATH HOBBIC XUMUYECKHUE 3HAHUS, UCTIONB3YS ISl 3TOTO JIOCTYITHBIE
UCTOYHUKH WH(POpMAIIH

2) B IICHHOCTHO-OPHEHTAIMOHHOM cdepe:

*MPOTHO3UPOBATh, AHAJIM3UPOBATH U OLEHHUBATHh IOCIEICTBUS JUIS OKPYXKAIOWIEH Cpesbl
OBITOBOH M ITPOU3BOACTBEHHOM JEATEILHOCTH YEI0BEKA, CBA3aHHOM C TIepepadOTKON BEIIECTB

3) B TpyaoBoii cdepe:

*CaMOCTOATENBHO TUIAHUPOBAaTh M TPOBOJIUTH XHMHUYECKHU DKCIEPUMEHT, COOJI0Ias
npaBuiia 0€30MacHOi paboThI C BEECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM

4) B chepe 0€30MaCHOCTH KUZHEICSITCIBHOCTH:

*OKa3pIBaTh MIEPBYIO MTOMOIIb IPH OTPABICHUSAX, 0KOTaX U JIPYTUX TPaBMax, CBI3aHHBIX C
BEIIECTBAMU M J1a00paTOPHBIM 000PYI0OBAaHUEM

Kpome Toro, B pe3ynbraTe HM3y4eHUS XHMHH Ha NPO(GUILHOM YPOBHE YYEHHUK JIOJDKCH
YMETh:

OcCymiecTBIATh CaMOCTOSITEIbHBIN TMOUCK XUMHUYECKOW HH(OpMAny ¢ HCHOIb30BAHUEM
pa3IMYHBIX HUCTOYHHKOB  (CIPABOYHBIX, HAy4YHBIX M HAYYHO-TIOMYJISAPHBIX  H3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTEepHETA); NCII0IB30BATh KOMITBIOTEPHBIE TEXHOJIOTUT
JUTsE 00pabOTKHU U Mepeiaud MHPOPMALIMH U €€ MPEJICTABICHUS B pa3IMuHbIX (popmax;

Hcnons30BaTh MpHOOPETCHHBIC 3HAHUS U YMEHUS HA MPAKTUKE IS

* TOHMMAaHWs TJIOOAIBHBIX MPOOJIEM, CTOSIIMX TEPEll YEIOBEYSCTBOM, - IKOJIOTUYCCKHUX,
YHEPreTHYECKUX M CHIPbEBHIX;

* OOBSICHEHUSI XMMHYECKHUX SBJICHUH, TMPOUCXOAALIMX B MpHpoOJe, OBITY H Ha
MIPOM3BOJICTBE;

* HKOJIOTUYECKU TPAaMOTHOTO MOBEIECHUS B OKpYKarolei cpene;

* OICHKM BIUSHUS XUMHYECKOTO 3arpsA3HEHUs OKPYXKAIoMIeH Ccpeiapl Ha OpraHu3M
YeNoBeKa U JIPYTUe KUBBIE OPraHU3MBI;

+ 0Oe3omacHoi pabOTHI C BEIIECTBAMU B J1abOpaTOpuu, OBITY M Ha MIPOU3BOJICTBE;

* ONpeNeNeHHUs BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUN B Pa3TUYHBIX
YCIIOBUSX M OIICHKHU WX TIOCJIC/ICTBUI;

* pacrmo3HaBaHHS U UACHTH(PHUKAIIUN BaXKHEUIITNX BEIIECTB U MAaTEPUAJIOB;

* OIICHKHU Ka4ecTBa MUTHEBOM BOJIBI M OT/ICIBHBIX IMHUIIEBHIX MTPOIYKTOB.



