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IMosicHuTeILHAS 3aIMCKA

Pabouass yuyeOHas mnporpamma mo xumuu g 10 -11kaaccoB  paspadoraHa Ha OCHOBe
NPUMEPHOH NpPOrpaMMbl, YTBep:KIeHHOH MuHHCTepcTBOM o0pa3oBanus M Hayku P®, non
penakuueii aTop O. C. I'aGpuenssin — M: [dpoda, 2014. IIporpaMma COOTBETCTBYET yUECOHUKY
«Xumuss» 10 wmacce, aBropel O.C. Tabpuenssm — M: Jlpoda, 2010, KOTOpBI COOTBETCTBYET
00s3aTeTbHOMY MHMHHUMYMY COJEpXKaHHs cpeAaHero oOpazoBaHusi mno xumuu, DenepanbHOMy
KOMIIOHEHTY I'OCYJapCTBEHHOTO CTaHapTa U y4eOHOMY IUTaHY LIKOJIBL.

Conep:xkanue TeM yueOHOro kypca 10 kiacca.

OcHoBHOE cojfiep:kaHue Kypca MPEACTABICHO CIACAYIOIIUMHU Pa3eIaMHu.
BBenenue (4 uac).

[Ipeametr opranmdeckoit XxumMuu. OCOOCHHOCTH CTPOCHHSI M CBOWCTB OPraHUYECKHUX COCIMHECHHI.
Kparkuii ouepk HCTOpUM DPa3BUTHUs OpPraHUYECKOW XuMuUHU. [IpeAnocbUIKM CO3aHHUS TEOpUU
XUMHUYECKOro cTpoeHus. OCHOBHBIE TMOJIOKEHHS TEOPUH XHMHYECKOTO cTpoeHus. H3omepus.
DneKTpOHHOE 00JIaKo U OpOuTaNTb, UX opMbl. KOoBaneHTHAS CBSA3b U €T0 PA3HOBUAHOCTH: CHTMa U TTH
cBs3u. ['mOpuau3anms 3JIEKTPOHHBIX 00J1akoB. Buasl ruOpuan3anum 3JeKTPOHHBIX O0JIAKOB aToMa

yriepoaa.

JemoncTpauuu. Kosmekuuyn opraHMyeckux BeElIECTB. MarepualioB M u3lenuid u3 HuxX. Mojenn
MOJIEKYJI OPTaHUYECKUX COCIUHEHUN.

I'nasa |. CTpoeHue u Kjaccu(puKanusi OpraHnyeckux coeJuHeHui. 104.
Peakuuu B OpraHn4ecKoi XuMuu

Knaccuukanus  opraHmdeckMx  COEIMHEHHH IO  CTPOCHHIO  YIJIEPOJHOTO  CKEJeTa:
alMKJINYeCKUe(aIKaHbl, AaJKeHbl, aJKUHbI, AaJKaJUeHb) M KapOOIMKINYeCKHE(IIMKIOATKAHbl |
apenbl).[lo ¢GyHKIIMOHATBHBIM TpyNIaM(COUPThI, (EHOJBI, MPOCTbie AUPHI, ATbAETHIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE A(UPHI).

Howmenknatypa oprannueckux coequHeHUH( TpuBuaibHas, pauuonansHas, MIOITAX)

N3omepust opraHM4ecKUX COEAMHEHMH: CTPYKTypHas( YIJIepoAHOrO CKEJIETa, MOJOKEHUS KPAaTHOM
CBSI3M, MEXKJIaccoBasl), MPOCTPAHCTBEHHasI( FeOMeTpUUYEeCcKas U ONTHYECKas)

[lonsTHe 0 peakuMsaX 3aMeLIEHUs, IPUCOETUHEHMS, OTIIEIIeH . V3omepusanun. ['oMonutnyeckuii u
reTepOJIMTUYECKUI CIIOCOOBI pa3pbiBa CBA3M, 00pa30BaHUE CBSI3U 1O JIOHOPHO- AaKIENTOPHOMY
MEXaHu3My. B3auMHO€ BIMSHUE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COeAUHEHUN. VHAYKIMOHHBIA 1
Me3oMmepHbId 3¢ dexTsl. [IpaBuino MapkoBHHKOBA.

Jemoncrpamun. OOpa3ibl MpeACTaBUTENCH pPa3IUYHBIX KJIACCOB OPraHMYECKHX COoequHeHWH. WX
IAPOCTEPHKHEBBIE MOJIEIIH.

Pacuernbie 3agaum 1. Pemenue 3aqa4y Ha BBIBOA MOJIEKYJSAPHBIX (opmyJi.2.Beruncienue
BbIX0/12 IPOAYKTA PeaKI UM OT TeOPeTUYeCKH BO3MOKHOr0. 3. KoMOMHNpoBaHHbIE 32/1a4H.

I'nasall. YraeBonoponsi (21 yac).

ITonsitue 00 yraesomopoaax. IlpuposiHblE MCTOYHUKU YIVIEBOAOPOIOB( IPHUPOIHBIM M IOMYTHBIN
HedTsIHOM ra3el, He(Th U €ro MPOMBIIUICHHAs TepepadoTKa, KAMEHHBINA YTOJIb.

Aaxanbl. ['omonornueckuil psan, obmas ¢opmyna, HM30MepUs W HOMEHKJIATypa, (HU3HUEcKue H
XMMHYECKHE CBOMCTBA , MeXaHU3M peakMy PaJuKaIbHOIO 3aMELICHNUs, I0JIyYeHUE U IPUMEHEHHE.
Aaxenbl ['omonornyeckuid psa, obmas ¢opmyna, W30MEepUs W HOMEHKJIAaTrypa, (u3n4ecKkue u
XUMHYECKHE CBOMCTBA , MeXaHU3M peakluy 3JIeKTPOPHIBHOIO MPUCOEIUHEHHS, OKUCICHUE AJIKEHOB
B MATKHX M KECTKHUX YCIIOBHSIX, IOJIyY€HUE U IPUMEHEHHUE.

AnxuHbl ['omonoruyeckuit psa, oOmias Qopmyna, M30MepUs M HOMEHKIATypa, (u3MYecKue Hu
XMMUYECKHE CBOWCTBA ,( TaJOreHHPOBAHHE.,I'HIPOrajloreHupoBaHue,I'HpaTalys,, TUAPUPOBAHHE,
TpUMepH3alus B OCH30J1, OKUCIEHUE, TI0JTyYCHUE U IPUMEHEHUE.



Aaxaauenbl. OOmias ¢gopmyna, CTpoeHHE, U30MEpUsi U HOMEHKIJIATypa. B3aumHoe pacronoxeHue
JIBOMHBIX CBsi3ed. AHAJIOrusi XMMHUYECKUX CBOMCTB alKeHOB U ayikagueHOB. OCOOCHHOCTH peakuui
IIPUCOEAMHEHMS K aJIKaJUeHaM C CONPSKEHHBIMU MU CBSA3AMHU.

Hukiaoankanbl. ['oMonornyeckuii psia U obmas Gopmyna. Mzomepusi MUKI0AIKAaHOB. XUMHUYECKHE
cBOMcCTBa( TOpeHHE, pa3joKEeHHE, paJuKaIbHOE 3amelleHue, uzomepusanus). OcoOble CBOWCTBa
LUKJIOTIPOTIaHa U IIUKJIO0yTaHa.

Apenbl. CTpoeHue MoJeKyabl OeH3oia. M3oMepuss M HOMEHKIATypa apeHOB, UX IOJIy4YEHHE.
I'omonorn  Gen3oma. Xumuyeckue cBoiicTBa  Oenzoma( ramoreHupoBaHue. HutpoBanue,
AIKWJIMPOBaHUE. MEXaHM3Mbl PEeaKIMU SJIEKTPOPHILHOTO 3aMelieHus OeH30jla U €ro TOMOJIOTOB.
OpuentanTsl 1 u 2 nopsaka IlpaBuiia opuentanuu.

Pacuernbie 3anaun. Pemenre koMOMHUPOBAHHBIX 33724

Hdemoncrpanuu. Komnexkmus « IlpupoaHble HMCTOUYHUKH YIIEBOIOPOAOB» MoJenu MOJNEKY
YTJIEBOIOPOOB.

JlabopaTopuble onbIThl. 1.IlocTpoeHne moaenu monexyn aikaHoB.2.IlocTpoenue mojeneit Mmonekyn
AJIKCHOB.

I'nasalll. Kuciopoaconep:xkamue opranudeckue coequHenusi( 18 yacon)

Cnuptel. CocraB u kinaccuduranusa. M3omepus. Dusnyeckue cBoicTBa. MeKMOIEKyIsIpHAsS
BOJIOpOJHAs CBs3b. OCOOEHHOCTH SJEKTPOHHOI'O CTPOEHUS. XMMUYECKHUE CBONCTBA OOYCIOBICHHBIC
HaJIMYUEM  TUAPOKCUJIBHBIX  Ipynn(oOpa3oBaHue AJKOTOJISITOB  ,  B3aWMOJCHCTBHE €
raJIOTeHOBOJIOPOAAMH, MEKMOJIEKYIIApHAs U BHYTPUMOJCKYJISpHAs AeTuaparanus, sTepudukanus,
OKHUCJIEHHE U JeruapupoBaHue cnupToB. (OCOOEHHOCTH CBOWCTB MHOI'OAaTOMHBIX CIHPTOB.
KauectBeHHas peakivst HA MHOTOATOMHBIE COIUPTHI. BaxkHeH e Npe1cTaBUTEINH.

®enonbl. OeHON, €ro cTpoeHHe, (U3MYECKHE W XUMUYECKHE CBOWCTBA. B3ammHoe BiIMsSHUE B
MmoJnekyne genoina. [Tonukonnencanus ¢pexona ¢ popmanpaerunom. Kauecrsennas peakius Ha GeHON.
CpaBHEHHE KHUCIIOTHBIX CBOWCTB BEIIECTB COJAEpXKAIIUX THAPOKCOrpynmy. IIeKTpoduibHOe
3aMelleHne B OEH30JIbHOM KOJIbIIE.

PacuyerHnble 3a1aun. Borarcinenus 1o TEpMOXUMHYECKUM YPABHEHUSIM.

JdemoncTpanun. dusnueckre CBOWCTBAa pa3HbIX cHUPTOB. CpaBHEHUE pEaKUUi TOPEHMsI pPa3HBIX
CHUPTOB ¢ MeTaJIM4eckuM HaTpueM. [lomyyenue mpocroro u cioxsHoro 3¢upa. [lonydenue stunena
U3 3TaHoJA.

JlabopaTopuble onbIThl. IlocTpoeHue Moneneil MoJeKya H30OMEpPHBIX CHUPTOB. PacTBOopuMOCTH
pa3HBIX COIUPTOB B BoJie. B3anMopelicTBe MHOTOATOMHBIX CIUPTOB C TUAPOKCUAOM MEAH.
Aabaerubl M KeTOHbl. CTpoeHHE MOJEKYd albJeruioB M KETOHOB., HX H30MEpU3allusl.
OcobeHHOCTH CTpOeHUs] Ka0OOHMIBHOM rpymnmbl. Pu3ndyeckne U XMMHUYECKHE CBOWCTBA ajlbJeTrU0B(
ruapupoBanue. OKHUCIEHHE aMMHA4YHBIM pacTBOPOM OKcHaa cepedpa U THAPOKCHAA MeEIH.
[MpucoenviHeHHEe ITMAHOBOAOPOJAA W THAPOCYIbGUTAa HATpus. [amoreHupoBaHWEe albJIETHIOB U
KETOHOB.

Jemonctpanuu. IllapoctepkHeBble MOAENN MOJEKYJd albJerHI0B M KETOHOB. OKucieHue
aNbJIerUI0B aMMHAUYHbIM PACTBOPOM OKCHJA cepedpa U THIPOKCUIOM MEIH.

JlabopaTopHble onbIThl. [locTpoeHne Moenel MOJIEKYT H30MEPHBIX aJlbJIETUI0B U KETOHOB.
Peakuus cepeOpsinoro 3epkana. OKUCIEHHE albJIerHI0B THIPOKCUIOM MEIH.

KapOonoBble KHCI0TBI W ciaoxkHble 3¢upbl. CrpoeHue, kinaccupukanus, HOMEHKIAaTypa H
uzomepus, puznyeckue 1 oOlIe ¢ HEOPraHMYECKUMH KHCIIOTaMHU XMMHUYEeCKUe CBOMCTBa. BrusiHue
YIIIEBOAOPOAHOTO paJuKaia Ha CHIIy KapOOHOBOHM KHCIOThL. OcoOble CBOHCTBA KapOOHOBBIX KUCIOT.
XUMUYECKHE CBOWCTBA HEMPEAEIbHBIX KAPOOHOBBIX KUCIIOT.

Caoxubie 3¢upbl. U3omepus, Homenknatypa, [lomydenue. O6paTUMOCTh peakuuu 3TepruuKaium.
Kupsl. XKupel kak ciaoxkHble 3(QHUpHl TIHIEpUHA U KapOOHOBBIX KucIOT. HomeHknaTypa u
knaccudukanus xupoB. buonormueckue GyHkpm xupoB. CBOHCTBA KUPOB ( OMBUICHHUE, THIIPOIIH3,
ruapupoBanue).ITonstue o CMC.

I[eMOHCTpaIII/II/I. 3HAKOMCTBO C (I)I/I3I/I‘{CCKI/IMI/I CBOMCTBaMH Kap6OHOBLIX kucioT. OTHOIICHUE Ppa3HbIX
Kap6OHOBI)IX KHUCJIOT K BOJC. OTHOIIEHHE CIUBOYHOTO MAacjo IOACOJITHEYHOro Macjia 1 MalllMHHOI'O
MacJjia K paCTBOpPY I€pMaHTaHaTa KaJuns.

JlaGopaTopHble omnbIThl. [locTpoeHne Mojenell MOJEKYlT HM30MEPHBIX KapOOHOBBIX KHCIOT H
CJ0XHBIX 3(upoB. CpaBHEHUE CHIIBI YKCYCHOM U COJITHOM KHCIIOT B PEaKLUAX C LIMHKOM.



CpaBHEeHHE pPACTBOPUMOCTH KapOOHOBBIX KHCJIOT W HMX COJEH B BoJe. XHUMHUYECKHE CBOHCTBA
KapOOHOBBIX KucCJOT ( B3aumopeilicTBue ¢ MeTammamMd. OCHOBHBIMH OKCHUIAMH, OCHOBAaHUSIMH,
aM(pOTepHBIMH THUAPOKCUAAMH H COJISIMH). PacTBOPMMOCTh JKMPOB B BOJIE U OpPraHUYECKHX
pacTBOPUTEIIAX.

YriaeBoabl. S4.
Knaccuduxauus, buonornueckas poins . VIx 3HaueHue .

Monocaxapuabl. ['moko3a, ee crpoeHue, (U3NYECKUE CBOWCTBA . 3aBUCUMOCTh XHMHYECKUX
CBOMCTB OT cTpoeHusA. B3aumonelcTBuE TIIOKO3bI C THUAPOKCUIOM MEOU TMPU KOMHATHOMN
TeMIieparype, 3Tepudukanms, peakuus cepeOpsHoro 3epkania. I'mapupoBanue. Peakium OpoxeHUS.
buonoruueckas poinb rioko3bl. DpykTo3a Kak H30Mep TITIOKO3bI.

Ilncaxapm[bl. CTpOCHI/Ie. BoccranapnuBaromye U HEBOCCTAaHABIIMBAIOIIHE Aucaxapuabl. Caxap03a,
JIAKTO34a, MaJIbTO3a, UX CTPOCHHUEC U Ouojoruyeckas POJIb.

Momucaxapuapl. Kpaxman u nemtono3a. CtpoeHue, CBOMCTBA , OMOJIOTHYECKAsT POJIb. XUMHUYECKHE
CBOMCTBA nojmcaxapuiosB. ITonsiTue 06 HCKYCCTBCHHBIX BOJIOKHAX.

IV. Asorconep:kamme opranudeckue coeqiuHenus (7 4acos).
Amunbl. CocTaB U CTPOECHHE aMUHOB, M30MEpUsS U HOMEHKIaTypa. Du3nueckue U XUMHUYECKHE
CBOMCTBA MPEEIbHBIX U ApOMAaTUYECKNX aMUHOB. lloiydeHne u npuMeHeHue.
AMHHOKHCIOTBI M Oeakm. CocTaB U CTpPOEHME aMUHOKHUCIOT. M3omepus. JIBOWCTBEHHOCTb
KHMCJIOTHO-OCHOBHBIX CBOMCTB aMMHOKHUCIOT. M ee npuunHbl. B3anMHOE BIMSIHME aTOMOB Ha IIpUMeEpe
aMMUaKa, IPEJENIbHBIX U apOMaTUYECKUX AMHUHOB.
benku kax mpuponneie nonumepsl. IlenTunHas cBsi3b, CTpykTypa Oeika. XUMHUYECKHE CBOWCTBA.
3HayeHue OeJKOB.
HyxkneunnoBble kuca0Thbl. [loHATHE O MypHHOBBIX W MUPUMMIMHOBBIX OCHOBaHUSX. buonoruueckas
POJIb HYKJIEMHOBBIX KUCIIOT.
JdemoncTpanun dusnyeckne cBoiicTBa MeTWIaMUHA. B3auMoaeicTBME METHIAMHUHA C KHUCIOTAMH.
Jenatypanus 6enkoB. KauecTBeHHbIE peakiuy Ha OEJIKU.
JlabopaTopHasi padora: KauecTBeHHBIC pEaKIMK HA OCITKH
I'maBaV. Opranuyeckasi XuMusi B ;KU3HHU 4ejioBeKa. (3 yaca).
[loHsiTHE O BRICOKOMOJEKYISPHBIX COEMHEHNAX, UX CTPOCHUE U BakHEHIIMe cBorcTBa. 1lmacTtmaccsl
TEPMOIIJIACTUYHBIE U TEPMOPEAKTUBHbIE. CHHTETUYECKUE KaYyUyKH U CHHTETUYECKUE BOJIOKHA.
Jemonctpanmu OOpasibl MOJIMMEPOB.

KanennapHo-remaTnieckoe JIaHUPOBAaHUeE.

No ypoka Tema ypoxa.
BBenenue (4 yaca)
1 O6mue cBegenust 00 OpraHnyeCKNX BEIIeCTBAX.
2 Teopust ctpoeHust opraHndeckux coennHeHnd A.M. bytieposa
3 DNEKTPOHHOE CTpOeHUE aToMa yriiepoja. KoBaneHTHas XUMHUYECKas CBS3b.
4 BanenTHble cOCTOSTHUS aTOMa yriiepoJa.

Crtpoenue n Kiaccupuranusi opranudeckux semecrtn. 104.

5-6 Knaccudukanus opraHu4ecKux COeMHEHUH.

7-8 HomeHKIaTypbl OpraHn4eCcKuX BEILECTB.

9-10 Bujpl n30Mepun OpraHn4ecKux BEIECTB.

11 Pemenue 3a1a4 Ha BRIBEJICHUE MOJICKYIISIPHON ()OPMYIIBI OPTaHMYECKUX COCTUHEHHIMA
12 TuIbl XUMHYECKUX PEaKIMil B OPraHU4ECKON XUMHUH.

13 [ToaroroBka K KOHTPOIBHOM padoTe.

14 Kontposnbnast padoTa.

Yraesogopoasi 21 4.

15 [TpupoHBIE HCTOYHUKH YTIICBOIOPOIOB.




16

AJIKaHBI: COCTaB, CTPOCHHUE, N30MEpHsl, HOMCHKJIATYpa.

17 AJIKaHBI: I0Jy4YeHHEe, CBOWCTBA, TPUMEHEHHE.
18 Pemenue 3a1a4 ¥ ynpaxHeHHU 110 TeMe «AJIKaHbI».
19 [Ipaktuyeckast pabora: «OOHapyXeHue yriepoja, BOJOPOJa M XJIOpa B OPraHUYECKUX
BEIIECTBAXY.
20 AJIKEHBI: COCTaB, CTPOEHHUE, H30MEpHs, HOMEHKJIATypa.
21 [Tonmyuenue, cBoWCTBa, MPUMEHEHUE AJIKEHOB.
22 Penienue 3a1a4 ¥ ynpaxHeHUH 1O TeMe «AJIKEHbI.
23 [Ipaktuyeckas padota: «llomyyeHue 3TUICHA U U3yUEHUE €r0 CBOMCTBY.
24 AJIKUHBI: COCTaB, CTPOEHUE, N30MEPHUsl, HOMEHKJIATypa.
25 AJIKUHBI: [10JIy4€HHE, CBOMCTBA, IPUMEHEHHUE.
26 AJNKaJWICHBI: COCTaB, CTPOCHHE, N30MEPHsI, HOMCHKJIATYpA.
27 AJIKaJIMeHbl: TIOJIyYeHHE, CBOMCTBA, MpuMeHeHne. Kayuyk u pe3uHa.
28 Pemrenue 3a1a4 Ha BBIBOJ (hOPMYIT OPTAaHHMYECKUX BEIIECTB 110 TPOTYKTaM UX CTOpaHUsI.
29 [ukmoankaHsl
30 ApomaTHdecKue yriieBoI0pO/Ibl: COCTaB, CTPOCHUE
31 N3omepusi 1 HOMEHKJIaTypa roMosioroB 6ex3ona. CriocoObl TOTydeHusl.
32 XuMHYecKue CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB.
33 ['eHeTnyeckas CBsI3b YIIIEBOJIOPOJIOB
34 O600menue cpeneHnii 00 yrieBonopoaax. [loaroroBka Kk KOHTPOILHOM padoTe.
35 Kontposbnas padota o teme:"YTi1eBooposI".
Kucaopongoconep:kanue oprannyeckue Bemecrsa. 184.
36 CnupThl: cOCcTaB, CTpOEHHE, KiacCU(UKaIMs, U30MEpHsl, HOMEHKJIATypa
37 CpoiicTBa nojiy4yeHue, MpUMEHEHHUE MPEIEIbHBIX 0JJHOATOMHBIX CIIUPTOB.
38 Cemunap:"[IpenenbHble 0THOATOMHBIE CIHPTHI'.
39 MHOTr0aTOMHBIE CITHPTEHI.
40 DEeHOJIBI.
41 AnbJiernibl U KETOHBI: CTPOCHHE, H30MEpHsl, HOMEHKJIATypa.
42 KapOoHuipHBIE COCTMHEHNS:CBOWCTBA. MTOJTyYeHNEe, TPUMEHEHNE.
43 Cemunap:"KapOoHunbHbIC coeTuHEHN".
44 [IpakTrueckas padora:" uapokcunbHbIE 1 KApOOHWIBHBIE MTPOU3BOIHBIC
€BOZIOPOIOB".
45 Kap6oHoBbIE KHCIIOTHI: KIaCCU(PHUKAKIIMS, HOMEHKIIATypa, U30MepHsl.
46 OnHOOCHOBHBIE KapOOHOBBIE KUCIOTHI: (PU3NIECKHAE M XUMHUYCCKHUE
CBOWCTBA, MTOJIyYEHHE
47 IIpencraBurenu KapOOHOBBIX KHCIIOT M UX IPHUMEHEHHE.
48 Cemunap "KapOoHOBBIE KUCIIOTHI".
49 [paktuyeckas padbora "KapO6oHOBBIE KHCIOTHI'".
50 CrnoxHble (UpHI.
51 Kupsr.
52 O000111eHNEe U cUCTEMATU3aLH 10 TEME
"Kucnopoocoaepskaliye opraHn4eckie CoeIMHeHus "
53 KonTponbaas pabora "Kucnopomoconepskaliye opraHnaeckre Bemectna'.
YraeBoabl.S4.
54-55 [lonsitue 00 yriaeBonax. MoHocaxapubl.
56 [Nonmcaxapupl.
57 O6001eHne cBeIeHH 00 YIiIeBOIax.
58 [Ipaktrueckas padora "YrieBosbr".
A30T0CO/Iep:KalMe OPraHuYeCKue BenecTna 74.
59 AMUHBL
60 Cemunap "Amuns".
61 AMHHOKHCIIOTHI.




62

benkn.

63 HyxenHoBbIE KMCIIOTBHI.

64 O600111eH1e 1 TOBTOPEHUE TeMBI: "'A30TOCO IepIKalIie BemecTa '

65 KontponbHas padota no Temam:"YrneBonsl" 1 "A3zoTocoaepskaiiue CoOeAMHEeHus "
Xumus ¥ KU3Hb 3 4.

66 Buramunsl. @epMeHTHI.

67 I'opmowsl. JlekapcTBa.

68 O06001IeHNEe U cCUCTeMaTU3aIus 3HAaHUN 110 OPraHUYECKOM XHUMHUH.

Ilnanupyembie pe3yJibTaThl

B pe3ynbraTe n3yueHus xumuu Ha 6a30BoM ypoBHe B 10 kiacce yueHuk Oyner
3HATH/MIOHUMATH

BOKHEUIINE XUMHUYECKHUE MOHATUA: BEIIECTBO, XUMUYECKUM DJIIEMEHT, aTOM, MOJIEKYJIa, XUMHUYECKast
CBS3b, BAJICHTHOCTb, CTEIIEHb OKUCJIEHMS, YIJIEPOIHbIN CKesleT, (yHKIMOHAIbHAS IpyIna, U30Mepus,
TOMOJIOTHS;

OCHOBHBIE TEOPUH XUMHUHN: XUMUYECKON CBSI3U, CTPOCHHsI OPTAaHMYECKUX BEILECTB;

Ba)XXKHEHIIIME BEIEeCTBAa U MaTepUabl: YKCyCHasi KUCIIOTA, METaH, 3TUJIEH, alleTHJIeH, OEH30J1, ITaHOJI,
KHUPBI, MblJIa, [JIIOKO3a, caxapo3a, Kpaxmall, KJIeTyaTKa, OEJIKH, MCKYCCTBEHHbIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, I1JIACTMACChI

yMeTh

v
v

v

AN

HA3bIBATh U3yYCHHBIC BEIIECTBA M0 «TPUBUAIIBHOI WM MEXKIYHAPOAHONH HOMEHKIIATYPE;
OIPEACIIATh: BAJICHTHOCTh W CTCIICHh OKHCJICHHS XHMHUYECKHX DJIEMEHTOB, MPHHAJICKHOCTD
BEIIECTB K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKHX COCTUHEHHUI,

XapaKTepU30BaTh: 3aBUCHMOCTh CBOWCTB BEMICCTB OT WX COCTaBa M CTPOCHUS, MPHPOIY
XUMHUYECKOHN CBSA3H, 3aBUCUMOCTb CKOPOCTH XMMHUECKON PEaKIIUU U MOJIOKEHUS XUMHUYECKOTO
pPaBHOBECHS OT Pa3IMIHBIX (DAKTOPOB;

BBITIOJHATh XUMUYECKUH OKCIEPHUMEHT [0 pPACIO3HABAHUIO BAKHEUIINX OpraHUYEeCKHX
BEIICCTR;

MPOBOJANTHL CAMOCTOSITENbHBI TMOUCK XUMHYECKOW HMHQPOpPMAIUU C HCIOJIb30BaHUEM
pPa3IUYHBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX W3JIaHHWHA, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); UCIIOIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 0OpabOTKU U mepeaadn
XUMHYECKOH MHPOPMAITUH U €€ TIPEICTABICHUS B Pa3IMYHBIX (opMax.

COCTaBIISITh CTPYKTYpPHBIE (DOPMYITBI OPraHUYECKUX BEIIECTB M3YYCHHBIX KJIACCOB, PAaCIlO3HATh
W30MEpPBI TI0 CTPYKTYPHBIM (OPMYJIaM, YPaBHEHUS XUMHYCCKHX PEAKIUH, ITOATBEPIKIAFOIINX
CBOMCTBA M3YYCHHBIX OPTAHUYECKUX BEIIECTB, UX TEHETUYECKYIO CBSI3b, BAKHEHININE CTIOCOOBI
MOJTyYCHUS ; OOBSICHATH CBOMCTBA BEIIECTB HA OCHOBE X XUMHUYECKOTO CTPOCHHUSI.

pPa3bACHATh Ha TpUMEpax NPUYUHBI MHOT000pa3Hsi OPraHMYECKHUX BEIIECTB, B3aMMOCBSI3b
OpPTaHWYECKUX W HEOPTaHWYECKUX COCJAMHEHHH, NMPUYUHHO - CIIEJICTBEHHYIO 3aBHCHMOCTD
MEXIYy COCTaBOM, CTPOSHHUEM, CBOWCTBAMH U MPAKTUIECCKUM HCTIOIH30BAaHHUEM BEIIIECTB.
BBIMOJIHATH MPOCTEHIIINE OIBITHI ¢ OPraHUYECKUMH BEUIECTBAMH, PACIIO3HATh COCAMHEHUS U
MOJIMMEPHBIE MaTepUaIbl IO U3BECTHBIM MPU3HAKAM.

MPOBOJUTH PACYETHI 0 XUMHYSCKUM (OPMYJIaM W YpPaBHEHHSM C YYaCTHEM OPTraHUYECKUX
BEIIIECTB.

UCTIOJNB30BaTh TPHOOPETCHHBIC 3HAHWS W YMCHHS B MPAKTHYECKOH JACSITEIBHOCTH H
MMOBCETHEBHON KHM3HU JUIsi: OOBSICHEHUS XUMHUYECKHUX SIBICHUH, MPOUCXOMASININX B MPHPOJIE,
OBITY u Ha IPOM3BOJICTBE; oTpeieICHNUs BO3MOYKHOCTH POTEKAHUS
XUMHYECKHUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX H OIICHKH MX MOCIIEACTBHH;,

HKOJIOTUYECKU TPAMOTHOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie;

OIICHKH BIUSTHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIICH Cpellbl Ha OpPTaHW3M YelIOBEKa U
JPYTHUE KUBBIE OPTaHU3MBI;

0e301acHoro oOparnieHus c TOPIOYHMH " TOKCUYHBIMHU BEIICCTBAMH,
1ab0paToOpHBIM 00OPYTOBAHHEM;

MIPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIICHTPAIIUHU B OBITY M HA IPOU3BO/JICTBE;




v KPUTHYECKOW OILCHKH JOCTOBEPHOCTH XUMUYECKOW WH(OPMAIIMH, MOCTYMAIOMICH M3 Pa3HbIX
HCTOYHHUKOB.

Copep:xanmne Tem yueOHOro kypca 11 kiacca.

Tema 1.Ctpoenue Bemectna (31 u)

OCHOBHBIE CBEIEHHSA O CTPOEHUM aroma. SIpo: MPOTOHBI M HEUTPOHBI. M30TOmNBI. DIEKTPOHBI.
DneKkTpoHHass 000JI0YKa. DHEPreTHUecKuil ypoBeHb. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 Mepuo 0B nepuoaudeckoit cucremsl [{. M. Menaeneena (mepexoHbIx
anemeHToB). IlonsTHe 00 opOuTansax. S- Hp-opOUTaTU. DIJIEKTPOHHBIE KOH(UTYpaIllMd aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.

[Tepuonnueckuii 3axkon J[. . MenneneeBa B cBere ydyeHuss o crpoeHur aroma. Otkpsitue [. W.
MeHeneeBbIM IEPUOANYECKOTO 3aKOHA.

[lepunonnueckas cuctema xuMmudeckux saemMeHToB JI. M. MenneneeBa — rpadudeckoe 0TOOpakeHUe
MEPUOANYECKOr0 3aKoHa. DU3NMUECKHUI CMBICI MOPSAJKOBOrO HOMEpa 3JEMEHTA, HOMEpa Iepuoaa U
HOMepa rpymnnbl. BaneHTHble 35eKTpoHBl. [IpUunHBI M3MEHEHUs CBOWCTB 3JIEMEHTOB B NMEPUOJAX U
rpynnax (TJaBHbIX HOATPYIIAX).

[Tonoxxenue BoiOpo1a B IEPUOJUUYECKON CUCTEME.

3HaueHue NepUOUYECKOT0 3aKOHA U IEPUOINIECKON CUCTEMBI XMMHUECKUX 35emeHToB /1. 1. Menne-
JieeBa s pa3BUTHS HAYKU U TOHUMAHUS XUMHUYECKOW KapTUHBI MUpa.

Nonnas xumudeckas cBsi3b. Katuons! un annonsl. Knaccudukanus nonos. oHHbIe KpUCTATITHYECKHE
pemieTku. CBOMCTBA BEUIECTB C 3TUM THIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHast xumuueckasi CBs3b. DJIEKTPOOTPULIATENBHOCTD. [losispHas U HemoaspHas KOBaJICHTHBIE
cBsi3u. Jumnonk. [lonsgpHOCTH CBSI3U U MOJSPHOCTH MOJeKyIbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl O00pa30BaHUs KOBAJICHTHOW CBSI3M. MOJEKYIApHBIE W aTOMHBIE KPUCTAJUIMYECKHE
pemetku. CBOMCTBA BEMIECTB C 3TUMH THIIAMHU KPUCTAIUNIMYECKHUX PEIIETOK.

Mertannnueckass xumudeckas cBsi3b. OCOOEHHOCTH CTPOEHHST aTOMOB METAJUIOB. MeTtaunueckas
XUMUYECKasl CBS3b U METANIMYECKasi KpUcTajuimdeckas pemerka. CBOKWCTBAa BEIECTB C ATUM TUIIOM
CBSI3H.

Bonopoanass xumuueckass cBsi3b. MEXMONEKYIsSpHAas U BHYTPUMOJIEKYJISIpHAs BOJAOPOAHAs CBS3b.
3HaueHue BOJIOPOAHOMN CBS3U Uil OpraHU3alui CTPYKTYp OMOMOIMMEPOB.

[Nonmumepsl. [lnacTmacchl: TEPMOIUIACTBI M PEAKTOIUIACTBI, HUX MPEACTABUTEIN U IMPUMEHEHHE.
Bonokna: nmnpupoaHble (pacTUTENbHbIE W JKMBOTHBIE) U XHUMHUYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), UX NMPEACTABUTEIN U IPUMEHECHHE.

["a3000pa3Hoe cocTosiHUE BemiecTBa. 1pu arperaTHbIX COCTOSIHUS BOABL. OCOOCHHOCTH CTPOCHUS
ra3oB. MosipHBIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl razoo0pa3HbIX MPUPOIHBIX CMECEH: BO3AYyX, NMPUPOAHBINA ras. 3arpsisHeHue aTMmochepsl
(KMCTIOTHBIE 10K, TAPHUKOBBIN 3(pPekT) n 6oprda ¢ HUM.

[IpencraBuTenu razo00pa3HbIX BEIIECTB: BOJOPOJ, KUCIOPO, YIIEKUCIbIN T'a3, aMMHUakK, 3THieH. Mx
NOJIy4eHUe, coOupaHue U pacro3HaBaHUe.

Kunkoe cocrostnue BemiectBa. Boga. Ilorpebiienre Bonbl B OBITY M Ha MPOU3BOJACTBE. JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHUS!.

MunepanbHble BOJIbI, UX HCIOIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LESX.

’Kunkue KkpucTamibl U X IPUMEHEHHE.

TBepnoe cocrosinue BeuiecTBa. AMOp¢HBIE TBEpble BEIIECTBA B IPUPOJE U B )KU3HHU YEJIOBEKa, UX
3HaueHUE U NpuMeHeHune. Kpucramimueckoe CTpoeHUE BELLIECTBA.

Hucnepcusie cuctemsbl. [loHarne o mucmepcHbIx cucremax. lucnepcHas (aza um aucriepcroHHas
cpena. Knmaccudukanus AUCEepCHBIX CUCTEM B 3aBUCHUMOCTH OT arperatHoro COCTOSIHUS TUCTIEPCHOM
Cpeabl U AUCTICPCHOHHOM (ha3bl.

['pyboaucnepcHble CUCTEMBI: IMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHkoaUCTIEPCHBIE CUCTEMBI: T€JIN U 30J1U.

CocraB BemecTBa U cMmecedl. BeliecTBa MOJIEKYJISIPHOIO U HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH
ITOCTOSIHCTBA COCTAaBa BELLECTB.

Ilonarue «qons» i ee pa3HOBUIHOCTH: MaccoBast (1011 JIEMEHTOB B COEIMHEHUH, J10JIs1 KOMIIOHEHTA
B CMECH — JI0JI MIPUMECEH, J0Js1 paCTBOPEHHOIO BEIIECTBA B pacTBOpe) U oobeMHas. Jons BbIxoaa
IIPOJYKTA PEaKLUU OT TEOPETUUECKHU BO3ZMOXKHOTO.



JemoncTpanuu. Paznuyasie GopMbl IEPHOINYECKON CHCTEMBbl XUMHUUYecKkuXx diaemeHnToB 1. 1. Men-
neneeBa.Mojienb KPUCTAJUIMYECKON pemeTku xjopuna HaTtpus. OOpasibl MUHEPAJoB C HOHHOU
KPUCTATTMYECKON PELIeTKOM: KalblUTa, TraquTa. MoIean KpUCTANTNYECKUX PEUIETOK «CYXOTO JbIa»
(mwmu wopma), anmasa, rpadurta (wiam kBapma). Mogembs Monekynbl JIHK. OOGpasmsr miactmace
(penonodopmanbaeruHbie, MOMUYPETaH, MOJUITHIICH, MOJIUIPONUIICH, TOJUBUHIIIXIOPHUI) U U3J1e-
must u3 HuX. OOpasiel BOJIOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO, KAlPOH, JIABCAH, HEWUJIOH) U U3-
nenus u3 Hux. OOpasibpl HEOPraHUUECKHUX MOJIUMEPOB (cepa MIacTu4ecKasi, KBapll, OKCHJI aJTFOMUHHUSI,
MIPUPOJIHBIC ATFOMOCUIIMKATHI). MoJIenh MOJISIPHOTO 00beMa Ta30B. TpH arperaTHbIX COCTOSIHUS BOJIBL.
OOpa3upl HAKUMNKM B YailHUKE W TpyOax LEHTPaJbHOrO OTOIICHHs. JKEeCTKOCTh BOABI M CIOCOOBI €€
ycTpanenusi. [lpubopsl Ha xkujmkux kpuctamiax. OOpasipl pa3IUYHBIX JUCHEPCHBIX CHUCTEM:
AMYJIbCHI, CyCTIeH3Ui, aspo3oeil, reneit u 3oneit. Koarynsuusa. Cunepesuc. Iddexr Tunmans.

JlabopaTopHble onbIThbl. 1. OmnpeneneHne THIA KPUCTAIUTMUECKON PEIIETKH BEIIECTBA U ONMCAHUE
€ro cBOMCTB. 2. O3HaKOMJIEHHE C KOJUIEKIIMEN MOJIMMEPOB: IUIACTMACC U BOJIOKOH U M3JIEIHS U3 HUX.
3. McnbiTanue BOJIbI HA KECTKOCTh. Y CTpaHEHHE KECTKOCTU BOAbL. 4. O3HAKOMIICHHE C MUHEPAJIbHBI-
MU BojaMu. 5. O3HAKOMJICHUE C IUCTIEPCHBIMU CUCTEMAMH.

IIpakTuyeckas padora Ne 1. [Tonydyenue, coOupanue U pacro3HaBaHUE Ta30B.

Tema 2. Xumnueckue peakuuu (15 1)

Peakuuu, uaynme 6e3 U3MEHEHHSI COCTaBa BELIECTB. AIIJIOTPOIHUS W aJJIOTPOITHBIE BHIOM3MEHEHHUS.
[TpuumHBl autoTpornMu Ha mNpuMepe MoauduKanui Kuciopoaa, yriepoaa u ¢ocdopa. O30H, ero
Ouooru4eckast pob.

N3omeps! u uzomepus.

Peakuuu, uayiue ¢ n3MeHEeHHEM cOoCcTaBa BellecTB. Peakuiuu coeiuHeHus1, pa3ioKeHus1, 3aMEIICHUS U
oOMeHa B HEOPTAaHMYECKOW M OpraHWYECKON XuMuu. Peakiuu sk30- U sHA0TEpMHUUYECKHE. TernoBon
3 (}HeKT XUMHUYECKOW pPEeaKIMu U TePMOXMMHUYECKHE ypaBHEHUS. Peakiuu TopeHus, KaK 4YacTHBIN
CIIy4ail 3K30T€PMHUYECKHUX PEAKIUMN.

CkopocTp xuMuyeckod peakiuu. CKOpPOCTb XMMHYECKON peakluH. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKON PEaKIiu OT MPUPOJIBI PEarupyIOIINX BEIIECTB, KOHIICHTPAIIUU, TEMITEPATYPHI,

IJIOIA I TIOBEPXHOCTU COMPUKOCHOBEHUS U KaTaiu3aTtopa. Peakuuu romo- u reteporeHssie. [lonsitue
0 KaTanu3e M Karanuzaropax. PepMeHThl Kak OHOJIOTMYECKHE KaTalu3aTopbl, OCOOCHHOCTH WX
(G YHKITMOHUPOBAHHSI.

OO6patuMocTh XUMUYECKUX peakiuii. HeoOpatumbie n oOpaTuMbie XuMudeckue peakiunu. CocTostHue
XUMHYECKOTO PABHOBECHS [T OOPAaTHMBIX XUMUYECKUX peakiuif. CriocoObl CMEIIEeHUsT XUMUIECKOTO
paBHOBecHsl Ha TIpuMepe CcuHTe3a aMmMuaka. [loHATHe 00 OCHOBHBIX HAy4YHBIX NPUHIUIAX
MIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUaKa WM CEPHON KUCITOTHI.

Pons Boabl B xumudeckod peakmuu. VcTuHHBIE pacTBOphL. PacTBOpuMOCTh W KiaccuHKaIys
BEILIECTB 110 ATOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DIEKTPOJIMTHI U HEAJIEKTPOIUTHL. DIEKTPOIUTHYECKAsA aucconuanus. KucioTel, OCHOBaHUS U COJU C
TOYKH 3PEHHUS TEOPUH JICKTPOITUTHUECKON TUCCOLUALINH.

XVWMHUYECKHE CBOMCTBA BOJIbI: B3aUMOJEHCTBHE C METANIaMH, OCHOBHBIMU M KUCJIOTHBIMU OKCUIAMH,
pasiioxkeHue 1 00pa30BaHUe KPUCTAIUIOTHAPATOB. Peakiuu rujipaTaliui B OpraHnuecKon XUMUH.
['uaponu3 opraHUYeCKMX M HEOPraHWMYECKUX coenuHeHwi. HeoOpaTumbiii rumponuns. OOpaTUMBIi
TUAPOIIU3 COJIEH.

['maponu3 opraHMYeCKUX COENMHEHUN M €ro MPaKTUYECKOe 3HAUYECHUE ISl MOJIyYeHHS THAPOIU3HOIO
cnupra U MbUIa. buonoruueckasl pojib TMIPOJM3a B IJIACTUYECKOM M SHEPreTH4eckoM OOMEHE Be-
LIECTB U YHEPTUHU B KIIETKE.

OKHCANTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb okucieHus. OnpeneneHue CTENEHU
okuciieHus mo Qopmyne coeauneHus. IloHaTne 00 OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUAX.
OxucieHre 1 BOCCTAHOBJIEHHUE, OKUCIIUTENb U BOCCTAHOBUTENb.

DneKTponn3. DIEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIN NIpoLecC. DIIEKTPOIN3 PacIIaBOB U
pacTBOpoB Ha mpuMepe xiopuzaa Harpus. [IpakTuueckoe NPUMEHEHHE DSJIEKTPOJIN3a. OJeK-
TPOJINTUYECKOE MOIYYEHUE ATFOMUHUA.



JemMoncTpanuu. Monenu Moinekyn OyTaHa U u300yTaHa. 3aBHCHMOCTh CKOPOCTH pEAKLIUU OT
IIPUPOJBI BEUIECTB HA IPUMEPE B3aUMOJACHCTBUS PACTBOPOB PA3IMYHBIX KHUCIOT OJWHAKOBOW KOH-
LEHTpPallMd C OJMHAKOBBIMHM TpaHyjJdaMH IIMHKA U B3aHUMOJCHCTBHUS OJIMHAKOBBIX KYCOUYKOB Pa3HbIX
METaJUIOB (MarHusl, IIMHKA, eJje3a) C COJITHON KUCIO0TOM. B3anmoelicTBie pacTBOPOB CEPHOM KUCIIO-
Thl C pacTBOpaMH THOCYIb(aTa HATPUS Pa3IMYHON KOHIIEHTpAIMM M TeMIepaTrypbl. Mojenb
KMIIALEro ciosl. PasznoskeHue nepokcuja BOAOpOJa C MOMOIIBIO KaTajau3aTopa (OKCHAA MapraHia
(IV)) u kartama3ssl CBIpOro Msica U cbiporo kaprodesns. [Ipumepsl HEOOPATUMBIX PEAKIUH, UAYIIHX C
o0pa3oBaHMEM OCaJKa, ra3a Wid BOAbl. B3ammopeiicTBue nuTust u HaTpusi ¢ Bomoi. [lomyueHue
okcuaa docdopa (V) u pacTBopeHHE €ro B BOJE; UCHBITAHUE IOJYUEHHOTO PAcTBOpa JAKMYCOM.
OO0pa3ubl KpUCTAUIOrUAPaToB. VcnbITaHKe pacTBOPOB 3JIEKTPOIUTOB U HEJIEKTPOIUTOB HA MPEAMET
JIUCCOLMAIMU. 3aBHCHUMOCTh CTEHEHH JJIEKTPOJUTHUECKON IUCCOLMAIMU YKCYCHOM KHCIOTHI OT
pasbaBiienust pactBopa. ['maponus kapouma xanbius. ['uaponn3 kapOOHATOB MIETOYHBIX METAIJIOB U
HutparoB 1uHka wiu cBuHOa (). Ilomyuenme wbima. IIpocreiiiye OKHUCIUTENHLHO-BOCCTA-
HOBUTEJIbHBIE PpEaKLMU: B3aUMOJEWCTBHE LIMHKA C COJIIHOM KHCJIOTOM M JKele3a C pPacTBOPOM
cynbdata meau (I1).

JlaGopaTopHble onbIThl. 6. Peakuus 3aMerieHuss Menu Kele30M B pacTBOPE METHOTO Kyrmopoca. 7.
Peakuuu, uaymme ¢ oOpazoBaHueM ocaika, raza u Bonbl. 8. IlonydeHue kuciopona pasziokKeHHEM
MEepPOKCHIa BoJopoda ¢ momolmbio okcujpa mapranna (V) m kartamasel ceiporo kaptodens. 9.
Ilonyuenue Bozmopona B3aUMOAEUCTBHEM KHUCIOTHI ¢ LUMHKOM. 10. PasnuuHble ciaydau ruaposnsa
coJieil.

Tema 3.BemecTBa u ux cBoiicrBa (16 u)

Hemetannel. CpaBHUTEIbHAS XapaKTEPUCTHKA TajJOreHOB Kak HambOoyiee TUIMUYHBIX IMPeACTaBUTECH
HeMeTaioB. OKUCIINUTEIbHBIE CBOMICTBA HEMETAJUIOB (B3aUMOJEHCTBUE C METAJUIaMH U BOJOPOJIOM).
BoccTanoButenbHbIE CBOMCTBA HEMETAUIOB (B3aMMOJEHCTBUE C Oojiee 3IEKTPOOTPUIATEIbHBIMU
HEMETaJUIaMU U CJIOKHBIMHU BEIIECTBAMHU-OKUCIHUTENIMH ). MeTamuiel. B3auMopeicTBue MeTaioB C
HEMeTaJlaMu (XJIOPOM, CEPOM U KHUCIOpoJIoM). B3auMoaelcTBrE IIETOUYHBIX U IIETIOYHO3EMETbHBIX
METAJUIOB C BOJIOM. DJIEKTPOXUMHUUYECKUN Pl HANPSHKEHU MEeTaoB. B3amMojieiicTBre METaoB ¢
pacTBOpaMu KUCIOT U COJIei. AFoMHHOTEpMEsL. B3aumoielicTBrEe HATPUS C 3TAHOJIOM U (DEHOJIOM.
Koppo3us metannos. [loHsaTre 0 XMMHUUECKON U ANEKTPOXUMUYECKON KOoppo3un MeTaioB. CriocoOsl
3alIUTHl METAJJIOB OT KOPPO3UHU.

Kucnotsl Heoprannueckue u oprannueckue. Kiaccudukanus kuciaor. XuMHUECKHe CBOMCTBA KUCIIOT:
B3aMMOJICIICTBUE C METallaMH, OKCHJIaMH METAJIJIOB, TUAPOKCUAAMHU METAJIOB, COJSIMH, CIIUPTaAMU
(peaxmus stepudukarmm). OcoOble CBOMCTBA a30THOW W KOHIIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
OcHoBaHMsS HeopraHwueckue u opranudeckue. OcHOBaHMs, WX KilacCUpUKanusi. XUMHUECKHUE
CBOMCTBAa OCHOBAaHMM: B3aMMOJICHCTBHE C KMCIOTaMHU, KUCIIOTHBIMU OKCHJIAMH U COJIsIMU. PasnoxeHue
HEPAaCTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukanus coneit: cpeHue, KUCIbIe 1 OCHOBHBIE. XUMHUYECKHUE CBOMCTBA COJICH: B3aUMO-
NENUCTBUE C KUCJIOTaMHM, LIeJI0YaMu, MeTauilaMu U cojisimu. [IpeacraBurenu cojied M UX 3HAYCHUE.
Xnopun HaTpusi, KapOoOHAT KaibIus, ¢ocdaT Kaablus (CpeaHUE COJM); THUIPOKAapOOHATHI HATPHUS U
aMMOHUS (KHCJIbIE COJN); TuApoKcokapOoHaT Meau (1) — mamaxut (OCHOBHAs COJIb).

KauecTBenHble peakiuu Ha XJIOpHI-, Cylbdar-, U1 KapOOHAT-aHUOHBI, KATHOH aMMOHHS, KATHOHBI
xenesa (1) u (111).

['eHeTnyeckas cBs3b MEXAY KJAcCAMU HEOPTraHWYECKHX U OpraHuyeckux coennHeHuil. [lonsarue o
TEHETUYECKOM CBSI3M M TEHETHYECKUX paAnax. ['eHermyeckui psa meraa. ['eHeTMdeckui psn
HeMmeTamna. OcOOEHHOCTH TeHETHUECKOTO Psijia B OPraHMYECKON XUMUHU.

Jemounctpanuu. Komekius o0pa3oB MeTamioB BzanMopaeiicTBrue mien04HO3EMENbHBIX METAIJIOB C
BOJIOW. B3aumonecTBue HaTpus C TAHOJIOM, [IMHKA C YKCYCHOM KHMCIIOTOW. B3aumozencreue menu ¢
KOHLICHTPUPOBAHHOM a30THOM KHCIIOTOU. Pe3ynbTaTsl KOPPO3UU METAIIIOB B 3aBUCUMOCTH OT YCJIOBUM
ee nporekanus. Komnekuus oOpa3noB HemeTawioB. KosuieKiusi NpUpOAHBIX OPraHUYECKUX KHUCIIOT.
PazbaBieHne KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI. B3anMojelcTBHEe KOHIIGHTPUPOBAHHOM CEPHOU
KHCJIOTHI C caxapoM, LIEJUII0I030i U Menbio. O0pasibl NPUPOAHBIX MUHEPAJIOB, COAEPKALINX XJIOPU
HaTpus, KapOoHaT Kamblus, docdar kampius u runpokcokapoonat meau (). O6pasipl MUIIEBBIX



MPOAYKTOB, COAEPIKALINX TUAPOKAPOOHATHI HATPUS U AMMOHHMS, UX CIIOCOOHOCTH K Pa3IOKEHHIO MIPU
HarpeBaHuu. ['amenue conpl ykcycoM. KauecTBEHHbIE peaKIMM Ha KATUOHBI M AaHUOHBI.

JlabopaTtopHsblie onbIThl. 11. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAHHWM M COJICH MHIUKATOpaMHu. 12.
B3aumoaeicTBue CONSIHON KUCIOTHI U PAaCTBOPA YKCYCHOM KHMCIIOTHI ¢ MeTaiamu. 13. Bzaumoneiict-
BHE COJISTHOM KHCJIOTBHI M PACTBOPA YKCYCHOM KHMCJIOTHI ¢ OCHOBaHUSIMHU. 14. B3aumopaencTBue consiHon
KHUCJIOTBI M pPacTBOpa YKCYCHOM KHUCIOTHI ¢ coisiMu. 15.1lomyueHune u CBOMCTBa HEPaCTBOPUMBIX
ocHOBaHMi. 16. ['maponu3 XJOpUAOB M aleTaTOB IICJOYHBIX MeTauioB. 17. O3HakomiieHUE C
KOJUIEKIIMSIMM: a) METayuloB; 0) HEMETayuloB; B) KHCIOT, TI) OCHOBAaHMUN; 1) MHUHEPAJIOB M
OHMOJIOTrMYECKHX MaTepUaNIOB, COJEPKAIIMX HEKOTOPBIE COIIH.

IIpakTuyeckas padora Ne 2. Pernienne skcriepuMEHTANBHBIX 33/1a4 HAa WACHTU(DUKAIMIO OpraHuye-
CKHMX U HEOPTaHUYECKHUX COCTMHECHUI.

Kanenﬂapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE.

Paznen No Temsl ypoka. Konnue
ypoka CTBO
YacoB.
Crpoenu 1 ATOM — CJIOKHAS YaCTHUIIA. lu
€ atoma
7 4.
2 CocTosiHHE IEKTPOHOB B aTOME. 1y
3 DNeKTpOHHBIE KOH(PUTYpAIIMH AaTOMOB XMMHYECKHUX AJIIEMEHTOB.
4 BaseHTHbIe BO3MOKHOCTH aTOMOB XMMHYECKUX JIEMEHTOB. lu
5 [Tepuonnueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKHX SJIEMEHTOB | 19
J.M.Menzeneesa B CBeTEe TEOPUH CTPOCHHS ATOMOB
6 O0600611eH1e 3HaHU IO TeMe, MOAT0TOBKA K KOHTPOJIBLHOM padoTe. lg
7 Konrponsnas padora "Ctpoenue aroma". la
Crpoenun 8-9 Xumudeckas cBs3b. EquHast mpupoaa XuMHU4eCKOn CBS3H.
e 29
BEIIICCTB
104
10 I'eomerpus monexyn. 1 4 14
11 JlucniepcHbIe CHCTEMBI. 14
12-13 | Teopus CTpOEHUS XUMHUYCCKUX COCTMHCHHIA. 29
14 JnanekTuueckre OCHOBBI OOIIHOCTH JBYX BEAYIIMX TEOPHI XUMUHU lu
(cemunap).
15-16 | ITosmMmepsr. 24
17 Konrponsnas padora "CtpoeHue Beniectsa'. lu
Xummuec | 18-19 | Knaccuukanus XuMHUECKUX PEaKIUi B OPraHMYECKOW U HEOPTaHUYECKOH | 24
KHe XUMUU.24.
peaxun
14y,
20-21 | CkopocTh XUMHUYECKHX peakiuii. DaKTOPhI, BIUSAIONINE HA CKOPOCTh 29
XMUMHUYECKOHN peaklnu.2u.
22 O06paTMOCTh XUMHUUECKHUX PEaKIil. XMMHUYECKOE paBHOBECHE. lu
23-25 | OKUCIHTETHHO- BOCCTAHOBUTEIIBHBIC pEaKIny.34. 34
26 DIEeKTPOTUTHYSCKAS TUCCOITHAITH. 1u
27 Bonopoansiii mokaszaresb. lu
28-29 | I'mopomnus. 24. 24
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30 [ToBTOpEeHME 1 0000IIIEHNE TTPONUICHHOTO. 14
31 KountposnbHas paboTa o teme "XumMudeckue peakiun'. 14
Bemects 32 Knaccudukanus HeopraHMuecux BEIIECTB.
a " ux 1g
CBOMCTBa
19u.
33 Krnaccudukamnms opraHIYeCKUX BEIIECTB. lua
34-35 | Metamisl. 24. 24
36 Koppo3sus meramos. lu
37 OO6mre crocoObl MOTYYSHUST METAJLIOB. 1y
38-39 | Ypok - ynpaxkaenue mo teme "Mertambr". 24. 29
40-41 | Hemetaiisl. 24
42 Ypok ynpaxknenue no teme "Hemeramisl". lu
43-44 | KucnoTel OpraHnveckre ¥ HeOpraHnieckue. 2. 24
45 OcHoBaHMsI OPraHUYECKUE Y HEOPraHUYECKHUE. lu
46 AM(DOTEpHBIE OPraHUYECKHE M HEOPTAHUYECKHUE COEIMHEHUS. lg
47-48 | I'enernueckas CBSI3b MEXIY KIIaCCaMU OPraHMYECKUX U HEOPTaHUIECKUX 24
COE€OUHEHNN. 2 U
49 Yok - ynpaxxHeHHe. lu
50 KonrtposbHas padora o Teme ""BemecTBa 1 ux cBoiictna'. lu
Xumuuec o1 [MpakTraeckas padbora Nel "Ilomyuenue, coOupanue, pacnpocTpaHCHHE
KU ra3oB M U3Y4YEHHE UX CBOMCTB'". 14
MIPAKTUK
yM 84.
52 [Tpaktuueckas padora Ne2 "CKopocTh XUMUYECKHUX pEaKIUi, XHMUYECKOE lu
paBHOBecHe".
53 [Tpaktrueckas padota Ne3 "CpaBHeHHE CBONCTB HEOPTaHUUECKUX U 14
OpPraHUYECKHUX COEIUHEHHUN" .
54 [Tpaktrueckas padota Ned "Pemienne skcriepuMeHTaIbHBIX 33/1a4 110 TEME 14
"Tuaponusz".
55 [Ipaktuueckas padota Ne5 "Pemienue skcriepuMeHTaIBHBIX 337124 110 14
HEOpPraHW4YeCKou Xumuu".
56 [TpakTrueckas pabora Ne6 "Perienne skcriepuMeHTaNbHBIX 33724 10 lu
OpraHUyYecKor Xumun'".
57 [Tpaktrueckas padorta Ne7 "['eneTnyeckas CBsA3b MEXIY KJIacCaMu 14
HEOpPraHUYECKUX U OpraHU4eCKUX BEUleCTB".
58 [Tpaktuueckas padora Ne§ "Pemienne sKCriepuMEHTaIbHBIX 33a4 110 lu
OIPEACIICHUIO TIAaCTMACC U BOJIOKOH .
Xumus B | 59-60 | Xumus v mpou3BOACTBO.24. 24
KU3HU
o01ecTB
a 8u.
61-62 | Xumus U cCeNbCKOE XO3SICTBO. 24
63-64 | Xumus v SKOIOTHS. 24
65-66 | Xumus v MOBCEAHEBHAS JKU3HD YEIOBEKA. 24
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Pesepeu | 67-68 | O6oOmaromuii ypox. 29
o¢ BpeMs
29

TpeGoBaHusi K YPOBHIO NOATOTOBKH BBIITYCKHUKOB OCHOBHOI
001eo0pa3oBaTeJIbHOM HIKOJIBI

B pe3yjabTaTe U3y4Y€HUusi XUMHUHU YYCHUK JO0I’KEH 3HATD:

* saiICHellUe XUMUYECKUEe NOHAMUA: BEIIECTBO, XUMUUECKUHN JIEMEHT, MOJIEKYJIa, OTHOCUTEIbHBIC
aTOMHass H  MOJEKyJspHas MacChl, HOH, QJJOTPOINHUSA, H30TOMbI, XHUMHYECKas CBS3b,
3IEKTPOOTPHUIATEIBHOCTh, BAJICHTHOCTh, CTEIECHb OKHCJICHHUS, MOJb, MOJIIpPHAs Macca, MOJISPHBIN
0o0BbeM, BEIIECTBA MOJIEKYISIPHOTO W HEMOJIEKYISPHOTO CTPOCHHMSI, PACTBOPBL, JJIEKTPOJIUT U
HEDJICKTPOJIUT, AJICKTPOJUTHUYECKAS IUCCOIMAIMS, OKHUCIUTEIb W BOCCTAHOBUTEIb, OKHCJICHHE U
BOCCTaHOBJICHHUE, TEIUIOBOHN 3(PEKT peakiuu, CKOPOCTh XUMHUECKON PEaKIMK, KaTalnu3, XUMUIECKOE
paBHOBECHE, YIIICPOIHBIN CKeJleT, QyHKIIMOHATIBHAS TPYIIa, HU30MEPHS, TOMOJIOTHS;

* OCHOGHblEe 3AKOHbI XUMUU: COXPAHCHUS MAcChl BEIECTB, IMOCTOSHCTBA COCTaBa, llepuognveckuii
3aKOH;

*OCHOGHbIE meopuu XuMuu. XAMHUYECKOM CBSI3M, AJIEKTPOJUTUYECKON JMCCOLUMALNU, CTPOCHHUS
OPraHUYEeCKUX COCTUHEHUM;

*gavicHelluiue geuiecmea U Mamepuanbl: OCHOBHbIE METAJIbI U CIUIABbI; CEPHAsl, COJISIHASI, a30THAs U
YKCYCHasi KUCJIOTHI; IIEJIOYH, aMMHUaK, MUHEpaJIbHbIE yI0OpEeHUsI, METaH, STUJIEH, alleTUJIeH, OCH301,
3TaHOJ, JKHUPBL, MbLIA, TIIOKO3a, caxapo3a, KpaxMmad, KJeTdyaTka, O€NKH, HCKYCCTBEHHbIE U
CUHTETUYECKUE BOJIOKHA, KAy4yKH, IJIACTMACCHI;

Ymernb:

*HA3bl6AMb N3YYCHHBIC BEIICCTBA M0 «TPUBUAILHOINY UM MEXIYHAPOTHOW HOMEHKIIATYPE;
sonpedenamsp: BaJCHTHOCTb U CTENEHb OKUCICHHUSI XUMUYECKUX AJIEMEHTOB, THUI XUMHUYECKOI CBS3U B
COCTMHECHUSIX, 3apsii MOHA, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHECHHM,
OKHCJIUTENb M BOCCTAHOBHUTEIb, MPUHAJIKHOCTh BEIIECTB K PAa3HbIM KJIACCOM OPraHUYECKUX
COC/IMHEHMI;

sXapaxmepu3zoeamsp: SIEMEHTHl MaJbIX MEPUOJOB MO HUX MOJoxeHuto B Ilepuogmueckoit cucreme
JI..MenneneeBa; oOmme XUMHYECKHE CBOHMCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
OpPraHWYECKUX U HEOPTraHUYECKUX COEIMHEHUI;

*00bACHAMb: 3aBICUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUSI; IPUPOTY XUMHUIECKOUN CBSA3U
(MOHHOM, KOBAJIGHTHOW, METaJUIMYECKO), 3aBUCHUMOCTH CKOPOCTH pEaKIMH ¢ TOJOKEHUS
XUMHUYECKOTO PAaBHOBECHSI OT PA3IMYHBIX (PAKTOPOB;

*@LINOJIHAMY XUMUYECKUIl IKCHEPUMEHm TI0 PACIIO3HABAHUIO HEOPTraHUYECKHUX U OPraHUYECKUX
BEIIIECTB;

*NPOBOOUNL CAMOCTOSITEIBHBIN TMOUCK XUMHUYECKOW WH(OpPMAIMUA C WCHOJIB30BAHUEM Pa3IHMUHBIX
WMCTOYHHMKOB (HAy4HO - MOMYJIAPHBIX W3JIaHHWKA, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB UHTepHETa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH Il 00pabOTKH U Mepenayn XUMUUecKoi nHpopmarmu u
€€ TIPEJICTABJICHHSI B Pa3JIMUHBIX opMax;

HCIOJIb30BaTh NPHOOPETEHHbIe 3HAHMS M YMEHMSl B NPAKTHYECKOH /AeATeJbHOCTH U
MOBCeIHEeBHOM KU3HU:

* IUTsl OOBSICHEHHSI XUMHUECKHUX SBJICHHIA, IPOUCXO/ISIINX B PUPOJE, OBITY U Ha MPOU3BOJICTBE;

* ompenecHus] MPOTEKAaHWsS XWMHUYECKHX IPEBpAICHUN B Pa3IMYHBIX YCIOBHUSAX M OLECHKH HX
MOCJICICTBUH;

* SKOJIOTHYECKHU TPAMOTHOTO TMOBEICHHS B OKpYXaloIel cpee;

* OLICHKHU BJIMSHMS XMMHUYECKOTO 3arpsi3HEHUsI OKPYXKAIOIIEeH Cpellbl H OpPraHU3M YeJOBEKa M JIpyrue
JKUBBIC OPTaHU3MBI;

* Oe3omacHoro oOpamieHus C TOpPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, JabOpaTOPHBIM
o0opynoBaHuEM;

* IPUTOTOBJICHUS PACTBOPOB 33JJAHHON KOHIICHTPAIIMU B OBITY U Ha MPOU3BOJICTBE;

* KPUTHUYECKOW OIIEHKH TOCTOBEPHOCTHM XHMHUYECKOW HH(GOpPMAIMU, TMOCTYMAOIMENH U3 Pa3IUYHBIX
HMCTOYHHUKOB.




