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IHosicHUTEABLHAA 3AIIMCKA

Paboyas mporpamma 1o 351eKTUBHOMY Kypcy «Perenune 3a1a4 o XuMum» COCTaBJIeHa Ha OCHOBE
MIPOTrpaMMBbl 3JIEKTUBHBIX KypcoB 1o xumuu 10 - 11. T.A. Hlumapesa. M.: [poda, 2017.

DJNEeKTUBHBIN KypCc Ha HAYYHOM YPOBHE PACKPBIBACT PSAJ] TEOPETUUECKUX BOIPOCOB HMIKOIHHOTO
Kypca XHMHHU; CIIOCOOCTBYEeT OO0OOIIEHHIO MaTepuan Mo OOIIe, HEOPraHWISCKOW M OpPraHHYECKOM
XUMUH.

DONeKTUBHBIN Kypc paccuMTaH Ha 33 yaca M NpeaycMaTpUBaeT JIEKLMOHHbIE, CEMHHAapCKUE,
npakTudeckue 3aHaATus. Kypc comepKHT mporpammy, TEeMaTHYECKOe IUIAHHMPOBAHHE, METOJHUYECKHUE
PEKOMEH/IAlNN, CIHCOK Y4YeOHOW JUTEepaTyphl UIS YYUTeNss W OOydJaromMXCs, IUAAKTUYECKHE
MaTepHallbl, TIPUMEPBI TECTOB YIS NMPOMEXYTOYHOTO KOHTPOJSI 3HAHWA M YMEHWH IIKOJILHUKOB U
JIOMAITHUE 3a/1aHusl.

OCHOBHO aKIeHT MPH pa3paboTKe MPOTpaMMBI Kypca AeflaeTcsi Ha PeIeHUH 3a7a4 Mo OJIOKaM:
«O0mas xumusn», «Heoprannueckas xuMus», «OpraHndeckast XuMus».

Pemenue 3amau - He caMoIIesb, @ METOJI MO3HAHMS BEIIECTB U WX CBOMCTB, COBEPIICHCTBOBAHHS
W 3aKperTuieHHsI 3HaHWH ydammxcs. Uepes penieHne 3aad OCyIeCTBISIETCS CBA3b TEOPUH C TIPAKTHKOM,
BOCIIMTBHIBAIOTCSI CAMOCTOSITENIFHOCTh ¥ IIEJIEYCTPEMIICHHOCTD, (DOPMHUPYIOTCS pallMOHATBHBIC TPUEMBI
MBIIUICHUS.

YMeHne pemaTth 3aJadd SBISETCS OJIHUM W3 IOKazaTelied ypOBHS Pa3BHTHUS XUMHUYECKOTO
MBIIUTCHUS, TIyOMHBI YCBOCHUS MIKOJFHUKAMH y4eOHOTO MaTepualia, YTO MO3BOJHT B JAIbHEHIIEM

YCIIEIIHO 3aHMMAaThCS B BBICIINX Y4EOHBIX 3aBEJCHUSX 110 BHIOpaHHOMY MPOQHIIIO (XUMUs, OUOJIOTHS,
¢buzuka).

OcHoOBHBIE 1IeJIM Kypca:

- pa3BUTHE NO3HABATEIBHON JAEATEIHLHOCTH 00YUAIONIUXCS Yepe3 aKTUBHBIC (DOPMBI U
METO/IbI 0OYJCHHS;

- Ppa3BUTHE TBOPUYECKOTO MOTEHIIMAIA 00YJAFOIINXCS, CTIOCOOHOCTH KPUTUUYECKHA MBICTUTh;

= 3aKpCIUICHHUEC U CUCTEMAaTU3alus 3HaAHUH 06yqa10mnxc;1 10 XUMMUU,

- o6yquI/Ie o6yqalom1/1x0}1 OCHOBHBIM IIOAXOJaM K pEHICHUIO PACUCTHBIX 3a71a4 110 XMMUH,
HECTAaHJAPTHOMY PCUHICHUIO IPAKTHYCCKUX 3a1ay;

- CHCTEMaTH4YECKasd IMOAT0OTOBKA IKOJBbHHUKOB CTAPIINX KJIACCOB K CAa4€ €ANHOIO
roCyaapCTBEHHOI'O 5K3aM€Ha 110 XUMHHU,

- HOAr'0TOBKA IMIKOJIBHHUKOB K paﬁOHHBIM 1 00JIaCTHBIM oJimMIInagam 1o XuMuu.

3anaum 3JIeKTHBHOI0 Kypca:
- HaY4YuTb O6y‘IaIOI_I_II/IXC${ npueMaM pPCIICHUA 3a/1a4 pa3JIMYHbIX TUIIOB,

- 3aKpenuTh TEOPETUUYECKUE 3HAHUSI IKOJbHUKOB MO HanboJiee CI0KHBIM TeMaM Kypca
oOriei, HEOPraHN4YeCKON 1 OPraHNYeCcKO XUMUH;

- cnocoOCTBOBATh MHTErPAIlMM 3HAHUH ydJaluxcs Mo MpeIMeTaM eCTeCTBEHHO -
MaTeMaTH4YeCKOTO IIMKJIA P PEIIEHUH PACYETHBIX 3a/1a4 [0 XUMUH;

- TPOJOJKUTH (POpMUpPOBAHHE YMEHHSI aHAIM3UPOBATh CUTYALIUIO U JIeJIaTh MPOTHO3bI;

- pa3BUBaTh y4eOHO-KOMMYHUKATHBHBIE HABBIKM MPH MOATOTOBKE K CEMUHAPCKUM 3aHATHUSAM U
BBITNIOJIHEHUS KOJJIOKBUYMOB.



Y4eOHO-TEeMATHYCCKHUH IJIAH

No Tema Koauyect dopMma O0pa3zoBaTe/bHBIH
BO YacOB | IPOBeACHUs NPOAYKT
BCero Teopus NPaKTHKA
1 BBenenne 1 1 -
2 OO0wmas xumus 8 4 4
3. | Heopranuveckasi xumusi 10 5 5
4, O0o00menne 5 - 5




Coaepxanue Kypca

Tema 1. BBeaenune

ATOM, CTpOEHHE aTOMa

Tema 2. O0mas xumMmus
2.1. Xumuueckuui snemenm

CoBpemeHHbIE NPEACTaBIEHUS O CTpoeHUuU aroma. CTpOoEHHE 3JIEKTPOHHBIX 000JOYEK aTOMOB
HIIEMEHTOB TEPBBIX YETHIPEX MEPHOJOB: S-, P- W J-3IeMEHTHl. DJIEKTPOHHAs KOH(HUTIYpalus aToMa.
OcHoBHOE U BO30YXJIEHHOE COCTOSIHUE aTOMOB.

[Iepnoanueckuil 3aKkOH U NEPUOIUYECKas cUCTeMa XUMHUUYeCKHuX diemeHToB .M. Menneneena.
Paguycel aromMoB, HMX TEpUOJWYECKHME HM3MEHEHUS] B CHCTEME XHMMHMUYECKHX 3JIEMEHTOB.
3aKOHOMEPHOCTU HM3MEHEHHUS] XMMHYECKHX CBOMCTB AJIEMEHTOB M UX COEAMHEHUH MO NepuoaaM u
rpynmnaMm. [loHsTHE 0 paTOaKTUBHOCTH.

2.2. Xumuueckas c6:a3b U CMpOeHUe 8euecmsd

KoBanentHass xumuueckasi CBsizb, €¢ Pa3sHOBUIHOCTH (TIOJIIpHAs W HEMOJIApHAs), MEXaHU3MBbI
oOpa3oBaHus. XapaKTEpPUCTUKU KOBAJEHTHOM CBsI3W (JUIMHA W HHeprust cBs3u). VoHHas CBs3b.
Merannuueckas cBsizb. BoopoaHas cBsi3b.

DNeKTpOOTPUIIATEbHOCTh. CTEMEeHh OKHUCICHHS ¥ BaJE€HTHOCTh XHMHYECKHX DSJIEMEHTOB.
BemectBa MONEKYIAPHOTO W HEMOJCKYISIPHOTO CTPOEHHUSA. 3aBUCHUMOCTH CBOMCTB BEMIECTB OT
0COOEHHOCTEHN X KPUCTAITMIECKOM PEIIeTKH.

2.3. Xumuuecxue peaxyuu
2.3.1. Xwumuueckas KHHETHKA

Knaccudukanus xumudeckux  peakumid. TerumoBod  3¢p¢deKT XUMHUYECKON  peakIluH.
Tepmoxumuueckue ypaBHeHUsA. CKOPOCTh peakiiuu, €¢ 3aBUCUMOCTh OT PA3JIMYHBIX (PaKTOPOB.

OO6paTumbie U HEOOpaTUMbIEe XUMUYECKHE peakui. XUMUYECKOEe paBHOBECHE.

CMmenieHre XUMUYECKOTO PaBHOBECHS MO ICHCTBHEM Pa3IUYHbIX (DaKTOPOB.
2.3.2. Teopus dIEKTPOIMTUUECKON TUCCOMALIMN

DNEeKTPOIUTHYECKas IUCCOLUAIUS DJIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIE U cia0ble
ANIEKTPOJIUTHI. Peakiuu nHoHHOTO 0OMeHa.

XapakTepHble XHMHUYECKHE CBOWCTBA OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX.
XapakTepHble XHMHUYECKHE CBOWCTBA OCHOBaHMN U aMQOTEpHBIX TUIPOKCUIOB. XapaKTEpHbIE
XMMHUYECKHUE CBOMCTBA KUCIOT. XapaKTepUCTUKAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHIA C
MTO3HIIMHU TEOPUH ICKTPOIUTHIYECKOH nuccornanuu (TO/).

XapakTepHble XUMHUYECKHE CBONCTBA COJICH: CPEIHUX, KUCIIBIX, OCHOBHBIX;
KOMILJIEKCHBIX (Ha TpUMEpe COSAMHEHUN amioMUHUS U LuHKA). ['mapomnus coneil. Cpena BOIHBIX
pacTBOpOB: Kucjas, HeWTpalbHas, IenoyHas. Bompopoasbiii mnokazarens (pH). Huauxatops.
Omnpenenenue xapakTepa cpeibl BOJHBIX PACTBOPOB BELIECTB.

2.3.3. OKuCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUI

Peakuyy OKHCIMTEIbHO-BOCCTAHOBUTENbHEIE, UX Kinaccupukamus Koppo3us MeETauioB H
Croco0Bl 3alIMTEl OT Hee. DIEKTPOJIN3 PacilaBOB M PACTBOPOB (COJIEH, mienodeii, Kuciaor). Peakuuw,
MOITBEPKIAIOIINE B3aUMOCBA3b Pa3INUHbIX KJIaCCOB



HEOPraHUYECKUX COEAUHEHHUM.

2.4. Pewenue mpeHupoeounslx 3a0ay no meme: «Teopemuueckue ocnosvl xumuu. Oouian xumus
Boluucnenue maccel pacTBOPEHHOIO BEIIECTBA, COJAEPIKAIIErocs B ONpPENEJIeHHON Mmacce

pacTBopa ¢ HM3BECTHOW MAacCOBOW Joyield. PacueTbl: 0OBbEMHBIX OTHOIICHWUHN T'a30B MPH XUMHUYECKUX

peaknusix. Pacuersr: temnoBoro 3¢ddekra peaknuu. Pacders: MaccoBoil nomau (Macchl) XMMHYECKOTO

coeqMHEHUsT B cMmecu. Hamucanwe ypaBHEHMH OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLHUM,

paccraHoBKa K03(h(UIIMEHTOB METOJOM ICKTPOHHOTO OaJlaHca.

Tema 3. Heoprannueckasi Xumusi

3.1. Xapaxmepucmuxa memannog 2naguvix NOOSPYRN U UX COOUHEHUL

OO6mras xapakTepucTuka MeTasioB riaBHbIX noarpynm [-III rpymnm B ¢Bsi3M ¢ MX MOJOXKEHUEM B
MEePUOANYECKON cucTeMe Xxumudeckux anemeHToB .M. MenneneeBa u OCOOCHHOCTH CTPOEHUS UX
aTOMOB.

XapakTepHble XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB U COCTUHEHUI METAUIOB - IIEJOYHBIX,
IIEJI0YHO3EMEIIbHBIX, aJTFOMHAHMSL.

3.2. Xapakmepucmuka HeMemanios 2ia8HblX NOOZPYNN U UX COEOUHEHUT

OOmiasi XapakTepuCTHKa HEMeTauloB TyaBHbIX mnoarpymnm IV-VII rpynn B cBsi3u ¢ ux
MOJIOKEHHUEM B TIEPUOINYECKON cUCcTeMe XuMHuUeckux aneMenToB [[.M. MenneneeBa u 0COOCHHOCTAMHU
CTPOEHUS UX aTOMOB.

XapakTepHble XMMUYECKNE CBOMCTBA MPOCTHIX BEUIECTB U COETMHEHUI HEMETAJUIOB - BOJOPO/A,
raJIoreHOB, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

3.3. Xapaxmepucmuka nepexooHvlX 31eMeHmMOo8 U UX COeOUHEHUT

XapakTepucTUKa NEPEXOAHBIX IEMEHTOB - MEIHM, LIMHKA, XpOMa, )Kelie3a M0 UX MOJIOKEHHIO B
MEePUOANYECKON cucTeMe XxuMuuecknx anemeHToB JI.M. MenneneeBa 1 0COOCHHOCTAM CTPOCHHS HX
aTOMOB.

XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB U COCAMHEHUN MEPEXOIHBIX METAIIOB -
M€Y, IUHKA, XpOMa, XKeJe3a.

3.4. Pewenue mpenupogounsix 3aoau no meme: «Heopzanuueckas xumusn

Pacuersl: macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIH OJHO U3 BEILIECTB
JIAaHO B BUJIE PACTBOpA C ONPEIAECICHHON MacCOBOM J0JIEH PAaCTBOPEHHOIO BEILIECTBA.

Pacuerbl: MaccoBoil WM OOBEMHOW HOJMM BBIXOJA MPOJYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXHOT0. PacyeTsl: MaccOBOM 70N (MacChl) XUMHYECKOTo coenHeHust B cmecu. Onpenenenue pH
Cpelibl PACTBOPOM COJIEH.

['eneTnueckas CBSI3b MEK/y OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX COCTUHEHUII.
KauecTBeHHbIE peaklii HAa HEOPTaHUYECKUE BEUIECTBA U UOHBIL.

Tema 4. Oprannveckas xumus (10 yacoB)

4.1. Venesooopoowv

Teopus cTpoeHHsI OpraHudecKuX coenHeHui. M3omepus - CTpyKTypHas U MpoCTpaHCTBeHHas. [
OMOJIOTH ¥ TOMOJIOTHUECKUHN PSIJI.
Tunel  cBs3eil B MoOJEKylax  OpPraHHYECKUX BemlecTB. | mOpuanzanus aTOMHBIX
opOuTanei yriaepoa. Pagukan. @ynknuonansHas rpynna. Knaccuduxarms u

HOMEHKJIaTypa OPraHUYECKUX COCAUHEHUMN.

XapakTepHble XMMHYECKHE CBOWCTBA YIVIEBOJOPOJOB: aJKAaHOB, LMKJIOAJIKAHOB, aJIKEHOB,
JMEHOB, alKWHOB. [IpHpOoHBIE MCTOUYHUKU YIIIEBOJOPOJIOB, UX MepepaboTKa. MexaHU3Mbl peakiuii
IIPUCOEUHEHMS B opranndeckoii xuMuu. IIpasuiio B.B. MapkoBHukoBa, npasuio 3aiiuesa A.M.

XapakTepHble XMMHYECKHE CBOMCTBAa apOMATHUYECKMX YIJIEBOJOPOAOB: O€H30J1a M TOJIyoJa.



MexaHu3MBI peakuil IeKTPOGUIHLHOTO 3aMEIIEHHS B OPTaHUYECKUX PEAKITUSX.

BricokomoekysipHbIe coeMHeHMsI. Peakinu momMepu3alui 1 MOJIMKOHICHCAIINH.
[Tommmepsl. [TnacTMaccel, BOJIOKHA, KAyqyKH.
4.2. Kucnopoocooepocaujue opeanuieckue coeOuHeHus

XapakTepHble XMMHUYECKHAE CBOWCTBA MPEICIBHBIX OJHOATOMHBIX M MHOTOATOMHBIX CITHPTOB,
¢denona. XapakTepHble XHMHYECKHE CBOWCTBA ajbJCTHAOB, NPEICIBHBIX KApOOHOBBIX KHUCIIOT,
CIIOXHBIX 3(UpoB. BHONOrMYecKr BakKHBIE BEIIECTBA: YIJIEBOJBI (MOHOCAXapHbl, JUCAXapHJIbI,
noJyicaxapubl). Peakiuu, moATBepKIa0NIMe B3aMMOCBS3b YIJICBOIOPOJAOB U KUCIOPOICOCPKAIIHX
OPraHUYEeCKUX COCTMHECHUMU.

Opranuveckue COCITMHEHUS, coJieprkaniue HECKOJIBKO (yHKIIMOHATHHBIX.
Oco00eHHOCTH XUMUYECKUX CBOMCTB.
4.3. Azomcooepacawue opeanuyeckue CcOeOuHeHuUs u  buonocuyecku 8aHCHYIE
ope2aHuvecKue geuecmea

XapakTepHble XHMHYECKHE CBOWCTBA a30TCOJCPIKAIIMX OPTaHUYCCKUX COCTUHCHHI: aMUHOB U
AMUHOKHCIIOT. BHOJIOTHYECKN Ba)KHBIC BEIECTBA: JKUPBI, OCIIKH, HYKJICHHOBBIC KHCIOTHL. I OPMOHBI.
®epMeHThl. MeTaIuTOpraHun4ecKue COeAMHEHUS.
4.4. Pewienue npakmuueckux 3aoau no meme: «Opzanuyeckas Xumus

HaxoxneHne  MoJeKyaspHOW  (opMynsl  BemectBa. [ eHeTHUYeCKas CBSI3b  MEXKAY
HEOPraHWYECKUMH M OPraHWYCCKUMU BeIleCTBaMH. | eHeTHUecKast CBSI3b MEKy OCHOBHBIMHU KJIAaCCaMH
HEOpPraHWYECKUX BemecTB. KauecTBeHHbIC PeaKIiK Ha HEKOTOPBIE KIacChl OPraHWYeCKUX COCAMHCHUN
(ayIKeHBI, aJIKaHbI, CIIUPTHI, AJBJICTHABI, KapOOHOBBIE KHUCIIOTHI, YTJIEeBObI, Oenku). Unentudukarus
OPraHM4YEeCKUX COCTMHEHUH.

Tema 5. O00011eHNe U IOBTOPEHUE MaTepuaJia 3a Kypc

OcHOBHBIE TOHATHS M 3aKOHbl xuMuM. llepumoamueckuit 3akon J[.M.MenneneeBa u ero
¢dbuzuveckuii cmbicia. Teopus cTpoeHHs] opraHudeckux BemiecTB A.M. ByriaepoBa m ocoOeHHOCTH
OpraHMYecKUX coeauHeHUuH. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEAKIMM B HEOPraHUYECKOW U
opranuueckod xuMuu. ['‘eHeTmyeckas CBA3b MEXKIYy HEOPraHMYECKMMH U OPraHu4eCKUMHU
COEIMHEHUSIMU. DKCIIEPUMEHTaJIbHbIE OCHOBBI OPraHM4eCKON U HEOPraHUYECKOM XUMHUH.

PaGora ¢ koHTpONIBHO-U3MEpUTETbHBIMU MaTepuanamMu EI'D no xumuu.

HUmoeoswiii konmpoaw 6 popme EID.



TPEBOBAHMUS K YPOBHIO OBYUEHUSA

namuv/Ilon b

Basicnennmue xumuueckue nonamusn

- BBIABJISITH XapakTEpHBIC MPU3HAKKA TOHSATHI: BEIIECTBO, XMMUYECKUNU AJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTENIbHBIE AaTOMHBIE HM  MOJICKYJSIpHBIE MacChl, HMOH, M30TOMbl, XWMHUUYECKas CBS3b,
ANEKTPOOTPUIIATEIILHOCTh, BAJIEHTHOCTh, CTEIEHb OKHCIICHUS, MOJb, MOJSIpHAs Macca, MOJISPHBINA
00BEM, BEIIECTBA MOJICKYSIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHS, PACTBOPHI, JJICKTPOJIUTHl H
HEIJICKTPOJIUTHI, DJIEKTPOJUTHUYECKAS AUCCOIMAIUsS, THAPOIN3, OKUCIUTEIh W BOCCTAHOBUTEIND,
OKHCJIEHHE U BOCCTAHOBJIEHUE, IJIEKTPOJIU3, CKOPOCTh XUMHUUECKOU pEaKINi, XUMHUIECKOE paBHOBECHE,
TEII0BOM 3 (EeKT peakuu, yriiepoaHbli ckener, QyHKIMOHAIbHAs IPYIa, U30MEpHUs U TOMOJIOTHS,
CTPYKTYpHasi W TPOCTPAHCTBEHHAsT HW30MEpHUs, OCHOBHBIC THIIBI PEAKIMI B HEOPraHUYECKOW W
OPraHu4YeCcCKOr XUMUU;

- BBISBJISITh B3aWMOCBSI3U TIOHSTHUH, HCTIOJIB30BaTh BAXKHEHIIINE XUMUYECKUE MMOHATUS I OOBSICHEHUS
OT/IENBbHBIX (PAKTOB U SIBJICHUMH;

- TPUHAJICKHOCTH BEIIECTB K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COSTMHEHU;

- TOMOJIOTH, U30MEPHI;

- XMUMHUYECKHUE PEAKIIMU B OPraHMIECKON XUMUHU.

OcHogHble 3aKOHbL U MeopUU XUMUU:

- TPUMEHATh OCHOBHBIC TOJIOKEHUS XHUMHUYECKUX TEOpUH (CTpOEHUS aTomMa, XUMUYECKOW CBS3H,
ANEKTPOJIUTUYECKON AHUCCOLMALMY, KHCIOT M OCHOBAHHM, CTPOCHHS OPraHMYEeCKHX COEAMHEHUH,
XMMHUYECKON KMHETUKHU) JJIsl aHAJIM3a CTPOEHUS U CBOWCTB BEIIECTB;

- TIOHMMATh I'PaHUIBl IPUMEHUMOCTH YKa3aHHBIX XUMHUECKUX TEOPHIi;

- noHuMarb cMbica Ilepuomnueckoro 3akona JI.M. MenaeneeBa W HCMOOJB30BAaTh €ro A
KauyeCTBEHHOT0 aHajin3a U O0OOCHOBAHMSI OCHOBHBIX 3aKOHOMEpPHOCTEW CTPOEHHUS aTOMOB, CBOICTB
XMUMHUYECKUX PJIEMEHTOB U UX COCIUHEHUH.

Basicnueinuue sewgecmea u mamepuanst

- KJIacCU(PHUIMPOBATh HEOPTAHWYECKHE U OPraHUYEeCKHE BEIIeCTBA M0 BCEM U3BECTHBIM
KJIacCCU(UKAMOHHBIM ITPU3HAKAM;

- 00BSCHATH 00YCIOBICHHOCTh MPAKTUYECKOTO MPUMEHEHHS BEIIECTB UX COCTABOM, CTPOCHHEM U
CBOMCTBaMH;

XapaKTepU30BaTh MPAKTUYECKOE 3HAUCHUE JIaHHOTO BEILleCTBa;

- 00BSCHATH 001IUE CIOCOOBI U MIPUHIIMIIBI TOTY4YeH sl HanOoJiee BaKHbBIX BEIIECTB.

Yuemon:

Haszvieamsp U3yyeHHble eeugecmea no  MmMpUBUANbHOIU UnU  MeHCOyHapoOHOu
Homenknamype. QupeOe/ame/KiaCcCU@UUUpPosanb;

- BaJIEHTHOCTb, CTETICHb OKUCJICHUS XUMHUYECKUX 3JIEMEHTOB, 3apsbl HOHOB;

- BHUJ XMMHYECKHUX CBSI3€l B COEUHEHUAX U TUI KPUCTAINTMYECKON PELIETKH;

- MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI;

- XapakTep Cpelibl BOAHBIX paCTBOPOB BEIIECTB;

- OKHCJHTENb U BOCCTAHOBUTEIb;



= MPUHALJICIKHOCTD BCUICCTB K PA3JIMYHLIM KJIaCCaM HCOPraHMYCCKUX U OPTaHUYCCKUX COGI[I/IHGHI/II;'I;
= T'OMOJIOTH U U30MCPBLI;

- XMMHYECKHE peakuuu B HEOPraHWYECKOH U OpraHu4ecKoun XuMuM (IO BCEM HU3BECTHBIM KJIacCU(UKAITMTOHHBIM
MIpU3HAKaM).
XapaKmepuz0eamo:

- S, p u J-ameMeHThI MO UX noJokeHuto B [lepuoanueckoii cucreme .M. Menneneesa;
- o0mme XMMHYECKHE CBOMCTBA MPOCTHIX BENIECTB - METAIOB M HEMETAJLIOB;
- O6HII/IC XUMHUYCCKHEC CBOﬁCTBa OCHOBHBIX KJIACCOB HeOpFaHI/I‘-IGCKI/IX COC}IHHCHHﬁ, CBOfICTBa OTACIBHBIX HpGI[CT&BHTGJ'IGfI 3THUX KJIaCCOB,
- CTPOCHHME U XUMHYECKHE CBOMCTBA U3YUYCHHBIX OPraHUYECKUX COeqUHEHUN. QO0BACHAMb: - 3aBUCUMOCTb CBOMCTB XMMUYECKUX DJIEMEHTOB U
HX COEMHEHUH OT noJiokeHus sneMmenTa B [leproanueckoit cucreme .M. Menneneesa;
- TMPUPOAY XUMUYECKOM CBSI3U (MOHHOM, KOBAJIECHTHOM, METAJUINYECKOM, BOJIOPOAHON);
- 3aBUCUMOCTH CBOfICTB HeopraHquCKMx 158 OpFaHI/I‘-ICCKI/IX BCIICCTB OT UX COCTaBa 1 CTpOGHI/ISI;
- CYI_HHOCTI) I/I3y‘IeHHI)IX BUI0B XUMHUYCCKUX peaKum‘/'I (SHQKTPOHHTquCKOﬁ Jucconuamnuu, HNOHHOTO O6MeHa, OKHUCJIIUTCIBHO-
BOCCT&HOBI/ITCJ’IBHBIX) 1 COCTABJIATH UX ypaBHeHI/ISI;
- BIJIIUAHHC paSJ'II/I'—IHI)IX q)aKTOpOB Ha CKOpOCTB XI/IMI/I'—IGCKOf/i peaKI_[I/II/I 1 Ha CMCUICHUEC XUMHUYCCKOT'O paBHOBeCI/ISI.
Pewames 3g0auu:
- BBIYMCJICHHE MAacChl PACTBOPEHHOTO BEIIECTBA, COACPIKAIIETOCs B ONPECIICHHOW Macce pacTBOPA ¢ M3BECTHON MacCOBOM J0JICH;
- pacyeThl: 00BEMHBIX OTHOIICHUH Ta30B NMPU XUMHUECKHX PEAKIIHIX;
- pacueThl: MacChl BEIIECTBA MJIM 00bEMa Ta30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MacCEe UM 0OBEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIINU
BEIIECTB;
- pacyeTsl: TeTIoBOro Y (dexTa peakiuu;
- pacueThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MIPOJIYKTOB PEAKIIUH, €CIH OJIHO M3 BEIIECTB JJAHO B M30BITKE (MMEET MIPUMECH );
- pacueThl: Macchl (00bEMa, KOJMYECTBA BEIIECTBA) IMPOJYKTa PEaKIMH, €CIW OJIHO M3 BEIISCTB JaHO B BHJIE PAcTBOpa C ONpPEAeTICHHOMN
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA;
- HaxOXJCHHE MOJICKYJISIpHOM (OpMYJIbl BEIIECTBA;
- pacueTsl: MaccoBoOi I  00beMHOH JIONM  BBIXOJA  MPOJYKTa peakiuu OT TEOPETUYECKH BO3MOIKHOTO;
- pacyeThl: MAaCCOBOM JI0JIM (MacChl) XUMHYECKOTO COCIMHECHUS B CMECH;
COCTaBJIEHUE IIEIIOYEK T€HETUYCCKOM CBSI3M XUMHUYECKUX COCAMHCHHH (HeOpraHudecKasi XMMHUsI M OPTaHUYECKasi XUMUS ).



KajiengapHo-TeMaTH4YecKoe IVIAHUPOBAHHE 3aAHATHI Kypca

Ne Tema 3ansATHI Jlata Jlata
o baxTuy.
MJIaHy
Tema 1. BBenenue(1 gac)
1 ATOM, CTpOEHHE aTOMa
Tema 2. TeopeTnueckue oCHOBbI XuMun. O0mas xumus (8 yacos)

2 XUMUUYECKUH JJIEMEHT U XMMHYECKas CBS3b
3 Pemienne 3amad 1mo TeMe:

«XHUMHUYECKUH 3JIEMEHT U XUMHYECKasl CBSI3b»
4 XuMHYecKasi KHHETHKA
5 Pemenune 3amau mo TeMme:

«XuUMHUYECKass KHUHETUKA
6 Teopus JIIEKTPOJIMTHUYECKON JTUCCOLHAIINT
7 Pemienne 3amad 1mo TeMe:

«Teopust HIEKTPONUTHYECKON JTUCCOLUALIII
8 OKuCIUTENHHO BOCCTAHOBUTEIbHBIE PEAKIIUU
9 Pemienue 3amayd mo teMe:

«OKHUCIUTEIBHO- BOCCTAHOBUTEIbHBIE PEAKITUN

Tema 3. Heopranudeckas xumus (10 yacos)

10 XapaKTEpUCTUKAa METAJJIOB IJIABHBIX MOATPYII U KX COCUHEHUIN
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Pemenue 3amau no teme:

«IIlemounsie 51

IIEJIOYHO3EMENBHBIE 3JIEMEHTBIU WX COCMHEHUS, aJIIOMUHUN U
€ro COCIMHECHUS

12 XapaKTepuCTUKa HEMETAJJIOB
IJIaBHBIX MOATPYII U UX COSAMHEHUH (TaJIOTeHbl, MOATPYIa KUCIOPoa,
BOJIOPOJ)
13 Pemenne 3amay no reme:
«["anmoreHnn»
14 Pemenue 3amad mo teme:
«ITonrpynmna KUCIIOPO/Ia, BOJIOPOI»
15 XapaKTepuCTUKA HEMETAIIIOB
[JIABHBIX MOATPYII U UX COEAUHEHUM (ITOATPYyIIaa3ora, MoarpyIa
yTiiepoja)
16 Pemenue 3amau mo teme:
«Iloarpymnma azora»
17 Pemienne 3amaymo  TeMe:
«Iloxgrpymnma yriepoaa»
18 XapaKkTepUCTHKA METAIOB MOOOYHBIX MOATPYIII U UX COCTMHCHUN
19 Pemrenune 3amayd mo reme:

«XapaKTEpUCTHKA METAIIOB
MOOOYHBIX
NOArpynn u VX COCIUHECHUI

Tema 4. Oprannuyeckas xumus (10 yacos)




20 Teopus CTPOEHMS OPTaHUYECKUX COeTnHEHUM. M3omepus
21 Yrneromopoasl - aJIKaHBI, AIKCHBI, IIUKJI0AJIKaHbI,
JIACHBI
22 Pemenue 3amau no teme:
«IIpenenbHBIC YTIAECBOIOPOIBI»
23 Pemenne 3amay no reme:
«HemnpenenpHbIC YTIIEBOAOPOIBI»
24 Apomarndeckue yrieBoa0pObl
25 Kucnopoaconepxaiine opraHiuecKue COSAMHCHUS (CpaBHUTEIbHAS
XapaKTEePUCTHUKA CITUPTOB, AbJACTHIOB M KAPOOHOBBIX KHCJIOT)
26 Pemrenne 3amau
27 Pemrenne 3amau
28 AzoTcoepkaniue OpraHnuecKrue COeTMHCHUS 1
OMOJIOTHYECKH BaKHBIC
BEIIIECTBA
29 Pemenue 3amau
Tema 5. O0001IeHUE ¥ MIOBTOPEHUE MATEPHAJIA 32 IIKOJIbHBIN Kypc
XUMuM (5 yacoB)
30 O6o0mmenne MaTepraia o TeMe HIKOJIBHOTO Kypca

«O01mast XuMUs» - PEIICHHUE CIOXKHBIX 3a1a4, pazbop TUITUYHBIX
OIIUO0K
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O06001eHne MaTepuaia o TemMe MIKOJILHOTO Kypca
«Heopraamueckast XuMusi» - PEIICHUE CIOKHBIX 3a/1a4, pa3oop
TUIMMUYHBIX OMHOOK

32 O0600uIeHne MaTepraa o TeMe MKOJIBHOr0 Kypca
«Opra"nuveckasi XUMHUsS» - pEIIeHUE CI0KHBIX 3a7a4, pa300p TUITUMYHBIX
(01115 (J) 3

33 Umoeoswiii konmponv 6 popme EI'D
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