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IMosicHuTeJLHAA 3aNMUCKA

OnextuBHbI Kypc «IloarotoBka k EI'D no xumuu » npeanasHaveH aias ydyanmxes 11-x kiaccoB u
paccuutal Ha 31 vac (1 gac B Hezemnto).

OcCHOBHOI aklleHT mnpu pa3paboTKe MporpaMMbl Kypca [ellaeTcsi Ha peUleHuW 3ajJad |
TEMaTUYECKU X 3aMaHuil 1o Onokam: «OO0mas xumus», «Heopranudeckas» u «OpraHudeckas XUMHUS».
Ocoboe BHHMMaHHE YIENSCTCS METOAMKE peIleHHs 3amad yacTd || mo KOHTpPOJIBHO-H3MEpPUTENHHBIM
Marepuanam EID.

[lpunnun otbopa coaepkaHUsd MPOrpaMMbl M HOCTPOCHHS IOCJIEIOBATEIBHOCTH CHCTEMHOIO
IIOBTOPEHUS TEM Kypca XUMHUM JUKTYETCS CJIECIYIO LAMU MO3U UMM

1. Tu@aTenbHBIN aHATU3 MPOTPAMM BCTYIMUTEIBHBIX 2 K3aMEHOB M0 XUMUH OOJIbIIMHCTBA POCCUICKUX

BY30B  (XMMHYECKUX, MEAUIIMHCKAX, OWOJOTMYECKUX WT.A.), a TakKe KOHKPETHBIX

9K3aMEHAIIMOHHBIX 33IaHU.

2. Koppemsuusa ¢ Kogudukatropom conmepkaHusi Kypca XUMHH JJIsl BBITYCKHBIX Ki1accoB. [lomHbIN
00BEM BCEX TEM Kypca.

3. Omopa Ha reiicTBy0 e TPOQUITBHBIE IIPOTPAMMBI TI0 XUMUH .

4. Illupoxuii OXBaT TeM, CHCTEMaTH3allUsl, TOBTOPEHUE U yrIyOleHHEe 3HAHUNA 1O HEOPTaHMYECKOH,

OpraHUYecKor U 0OIIeH XUMHH.

5. MHOrokpaTHOCTh MPUMEHEHHS KIIOUEBBIX XUMUYECKUX OMOPHBIX 3HAHUH MpU pElIeHUU pPa3HbIX

TUIIOB 3a/1a4.

6. BzauMocBsI3b MeXy KIaCCaMU HEOPTaHMYECKOH M OPraHMYeCKON XUMUU.

Jns obecrieueHMs IEIOCTHOCTH 3HAHWW JENAaeTCs OCHOBHOM yIOp Ha €IUHYI TPHUPOIY
o0pa3oBaHUsl XMMHUUYECKHX CBS3€H, Ha YETKOE MOHMMaHHWE CTPOEHUS aTOMa, MCIOJB30BAaHUM IpHEMa
MEPEKPECTHBIX CCHIJIOK Ha pa3HbIE pa3/ieNbl, UTO MPEAIoaraeT uX BhIOOPOYHOE MOBTOPHOE MU3yUYEeHUE C
LEJIBIO 3aKPETJIEHHS TPOUIEHHOTO.

VYrnybneHue BONPOCOB CHCTEMHOTO IIOBTOPEHMSI OCYILECTBISETCS B (QopMe JeTalu3aluu
AJIEMEHTOB 3HAHUU IIPU NIPOBEJCHUM TPEHUHIOB BHITOIHEHU 3aganuil EI'D.

B Teme 1 — TeopeTrdeckre OCHOBBI XUMHH BBIJEIIEHBI YETHIPE COJCPKATEIbHBIC TUHHUU:
CoBpeMeHHOE MPEACTaBICHUE O CTPOCHUHU aTOMa.

Ileprnonnueckuii 3akoH u llepuoauyeckas cucreMa xuMuueckux aieMeHToB .M. Menieneesa.
XuMHuecKast CBsI3b U CTPOEHHE BELIECTBA.

Xumuyeckas peakiusi.

Jns xaxaoM W3 3THX JIMHAM B IUIAaHE YKa3aHbl COOTBETCTBYIOIIME IIPOTpPAMME H3ydaeMble

HwpdE

JJIEMEHTBI COIAEPIKAHMUSL.
B Teme 2 — Heopranudeckasi XMMUsl BKITIOYEHBI TEMBI IO XMMHUU 3JIEMEHTOB M WX COEAUHEHUH, a
TAKKe B3aMMOCBSA3b MEXIY KIACCaMU HEOPTAaHUYECKU X BEILECTB.
B Teme 3 — opranuueckass XUMHS — T€MbI paclpeelieHbl B ITOCICIOBATEIBHON B3aMMOCBSI3U
MEXy KI1acCaMU OPraHUYECKHU X COSAMHEHUH 110 BO3PACTAIOILEH CTEIICHU CII0KHOCTH.
B crpykrype Tembr 4 — Meroapl MO3HAHUS B XUMHH. XUMHS W JKU3Hb — BBIJCIICHBI TPH
COZIep KaTeNIbHbIC JTMHUM:
1. DxcnepuMeHTaIbHbIE OCHOBBI XHMUHU.
2. OObume npeacTaBICHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOTYYEeHUs BaXKHEUIIM X BEIIECTB.
3. Pacuers mo xuMuyeckuM GopMysiaM U ypaBHEHHUSIM PEaKIIHi.
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Ha3nauenune TpPEHMHIOBBIX 33JaHHIl COCTOMUT B COBEPILICHCTBOBAHMU y OOYJalOMMXCS 3HAHUH U
y4eOHBI X HUKECIEAYIO I X YMEHH .
1. IlpumeneHue npuéMOB BBIIOIHEHUS TECTOB €JMHUYHOIO U MHOXKECTBEHHOI'O BBIOOPA;
2. OcBoeHre U TpUMEHEHHE TPUEMOB pabOTHI C 33JaHUSIMUA Ha COOTBETCTBHE BEIIECTB U CBOICTB;
3. OcBoeHue crioco0OB BHIMOJIHEHUS 33aHUI Ha MOCIEeI0BATEIbHOCTh XMMUYECKUX MPEBpalliCHUH B
L[EMTOYKE PEAKLNH;
4. BplsBiIeHHE OIIMOOYHBIX WJIM BEPHBIX YTBEP)KICHUN;

o1

IlenocTHOCTH NpenCTaBICHUN O MUPE;
6. Pemenune XuMHUECKH X 3a/]]a4 Pa3HOTO KAueCTBa U Pa3HOI0 YPOBHS CIIOKHOCTH, a TAkKe TEKCTOBOE
oopMIICHUE PEIICHUH.

TpeHuHroBBIE KOHTPOJBHBIE PabOTHl B (popmate EI'D mpusBaHbl OIEHUTH HE TOJBKO YPOBEHB
peabHBIX XMMUYECKU X 3HAHUH 00ydJaro I Xcsi, HO U CTENEeHb C(POPMUPOBAHHOCTU UX YMEHUH BBIIIOJHSATh
3a7laHus Pa3HbIX TUMOB. MTOroBele TECTUpPOBAHUS W TPEHUPOBOUHBIA HK3aMEH IO3BOJIAT BECTH
caMoaHaJIu3 COOCTBEHHOH TOTOBHOCTH K BBIITYCKHOMY 3Kk3aMeny EI'D-2025.

ey 3J1IeKTUBHOIO Kypca:

- pa3BUTUE MO3HABATEIILHOW JEATEIbHOCTH OOY4YarOIMXCS uYepe3 aKTUBHbIE (JOPMBI M METOJIBI
o0yueHus;

- pa3BUTHE TBOPUECKOTO MOTEHIIMANA 00yJaro IMXCsl, CIOCOOHOCTH KPUTHYECKU MBICIIUTD;

- 3aKpeTJICHUE M CUCTeMAaTU3aIMsI 3HAaHUH 00YydJaro I XCs IO XHMHH;

- 00yyeHHE OCHOBHBIM IOJXOJaM K DPEIIEHUIO PAcCUETHBIX 3ajad [0 XWMHUH, HECTaHIAPTHOMY
PELLICHHIO MPAKTUUECKUX 3a]1a4, 0(OpMICHUIO U TpeOOBaHU M, TPeAbsBIgeMbIM K EI'D.

3ajga4um 2JIEKTHBHOIO Kypca:

- IOJITOTOBUTH BBIITYCKHUKOB K €INHOMY T'OCY1apCTBEHHOMY 3K3aMEHY 10 XMMHH;

- pa3BUTb YMEHHS CaMOCTOSITEIbHO paboTaTh C JIUTEPATypOH, CHUCTEMaTHYECKH 3aHUMAaThCs
peleHreM 3a/1a4, paboTaTh ¢ 3aJaHUSIMU Pa3TMIHBIX TUIIOB;

- BBISIBUTh OCHOBHBIE 3aTPyAHEHHUS U OUIMOKU IpU BhINONHEeHUH 3a1aHuil EI'D no xumuu;

- Hay4uTh 0OyJaro I XCsI IpUeMaM pelleHus 3a7jau Pa3IuyHbIX TUIIOB;

- 3aKPEMUTh TCOPETUUCCKUE 3HAHUS 00yUaroIMXCs 10 HanboJiee CIOKHBIM TeMaM Kypca o0Iel u
OpPraHUYEeCKON XUMUU;

- CII0OCOOCTBOBATH HHTCIpaliun 3HAHUI ydalu XcA 1o npeaMeTaM €CTCCTBCHHO-HAYUHOI'0 IIUKIIA ITpH
peHICHU U paCYCTHBIX 3a1a4 10 XUMUU;

- IPOOOJIDKUTH (I)OpMI/IpOBaHI/Ie YMCHUA aHAJIIU3UPOBATh CUTYyallUI0 U ACJIATh IIPOTH O3bI.



TemMaTnueckKoe NJIAHUPOBAHME IO JIEKTUBHOMY KYypCY
«IloaroroBka k EI'D mo xumum»

HaumenoBanue Komuuectso
Ne i/ Teopus, [Tpakruka,
Pa3IeNioB U TEM 4acoB
q. q.
T TUYEC KA
1 €OpeTUYECKHIE 7 4 3
OCHOBBI XUMUHA
Heopraunueckas
2. P 11 5 6
XUMUASA
3. Opranndeckasi XaMus 10 5 5
Mertonl mo3HaHus B
4. CTOJBI 103 3 1 2
XUMUHU
HUroro 31 15 16




Copepxanue 31eKkTuBHOTO Kypca «Iloaroroska k EI'D mo xumun»

Tema 1. TeopeTnuyeckue 0OCHOBBI XUMHH (8 YacoB).

1.1. CoBpeMeHHbIE IPEACTABIEHUS O CTPOEHUH aToMa.

1.1.1. CTtpoeHHE DIIEKTPOHHBIX 000JIOYEK aTOMOB JJIEMEHTOB IEPBBIX YETBIPEX MEPUOIOB: S-, P-, d-
AJIEMEHTHI. DJeKTpoHHas KoHurypanus aroma. OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMOB.

1.2. Ilepuoanyeckuii 3akoH 1 nepuoaudeckas cucrema JI. M. Menaeneesa.

1.2.1. 3akoHOMEpPHOCTU U3MEHEHUS CBOIMCTB 3JIEMEHTOB M UX COEAMHEHNUH 10 IEPUOAAM U TPpYIIIaM.

1.2.2. O6mas xapakrepuctuka metayuioB [-III A rpynm B CBS3M C HX MOJOXKEHHEM B MEPUOANYECKOM
CUCTEME U OCOOEHHOCTH CTPOEHUS UX AaTOMOB.

1.2.3. XapakrepucTuka MepexoAHbIX JIEMEHTOB — MEIU, IIMHKAa, XpOMa, >Kejie3a MO UX IMOJOKEHHUIO B
nepuoauyeckoit cucteme JI.11.MenaeneeBa 1 0COOEHHOCTSIM CTPOEHUSI KX ATOMOB.

1.2.4. Ob6mas xapakrepructuka HemeTtauioB [V-VII A rpynii B CBsI3M € MX MOJIO)KEHUEM B TIEPHOIUUECKOM
cucreme J/[.1. MenaeneeBa u 0COOEHHOCTSMH CTPOSHUS KX aTOMOB.

1.3. XuMunueckast CBsI3b M CTPOCHHE BEIIECTBA.

1.3.1. KoBasienTHast XuMH4eCKasi CBS3b, €€ Pa3HOBUIHOCTH, MEXaHU3MbI 00pa30BaHUs. XapaKTepUCTUKU
CBsI3U (IOJIAPHOCTD U HEprus cBs3u). onHas cBsa3b. MeTtamunueckast cBsizb. BogopoaHas cBs3b.

1.3.2. DnexrpoorpuniaTeibHOCTh. CTENEHb OKUCICHUS U BAJIEGHTHOCTh 3JIEMEHTOB.

1.3.3. BemecTBa MONEKYTSIPHOTO U HEMOJEKYISIPHOTO CTPOEHUA. THUIN KPUCTAIITMYECKOW PEIeTKH .
3aBUCUMOCTb CBOMCTB BEILECTBA OT UX COCTaBa U CTPOCHUS.

1.4. Xumuueckas peaxius.

1.4.1. Knaccudukanus XMMHYECKU X PEAKIINI B HEOPTAHMYECKOW 1 OPTaHUYECKOW XUMUH.

1.4.2. CkopOCTh peakIium, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (JAKTOPOB.

1.4.3. OOpatumbie W HeoOpaTHMBbIC peakiuu. XUMHUUYECKoe paBHOBecue. CMeEIIEeHHE XUMHUYECKOTO
paBHOBECHSI TTOJT ICCTBUEM PA3THUHBIX (PAKTOPOB.

1.4.4. Peaknuu noOHHOrO 0OMEHaA.

1.4.5. I'maponus coneii. Cpena BOHBIX PACTBOPOB.

1.4.6. OxucauTeIbHO-BOCCTAHOBUTEIBHBIE peakiuu. Kopposus MEeTaluioB W CIOCOOBI 3aIlUTHl OT HEe.
OKuCAUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMA COCIUHEHWI MapraHila, Xpoma, HepoKCHAa BOJOPOJa,
A30THOM M CEPHOU KUCIIOT.

1.4.7. Dnexrponn3 paciiaBoB U pacTBOPOB.

Pemenue TpeHUpPOBOUHBIX 33134 110 TeMe: « TeopeTuuecKue OCHOBBI XUMUN.

Beruncnenue Macchl pacTBOPEHHOTO BEIIECTBA, COAEPIKAIIErocss B OIpeAeTIeHHOM Macce pacTBopa ¢
M3BECTHOW MaccoBOil naonel. PacueTbl: 0OBEMHBIX OTHOINEHHI TIa30B IMPU XUMHUYECKUX DPEAKIUSIX.
Pacuersr: TenoBoro 3¢ dexra peakuuu. PacyeTsl: MaccoBOW A0H (MacChl) XUMHUYECKOTO COCTUHEHHUS B
cmecu. Hamucanue — ypaBHEHMM — OKUCIHMTENbHO-BOCCTAHOBUTENBHBIX  PEAKIHUM,  paccTaHOBKa
K03 (h(UIIEHTOB METOAOM 3JIEKTPOHHOTIO OanaHca.

Tema 2. Heopranuueckas xumus (10 yacon).

2.1. Knaccudukaniusi HEOpraHMYECKH X BEIIECTB. [pUBHAIBHAS U MEXKTyHapOIHAsI HOMEHKIIATypa.

2.2.  XapakTepHble XMUMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB - METAUIOB:  IIEIOYHBIX,
MMEJIOYHO3CMCIIBHBIX, aJIFO MUHUS, IICPCXOAHBIX MCTAJIJIOB - MCIU, IMHKA, XpOMa, KCJIc3a.

2.3. XapakTepucTUKa XMMHUUYECKHMX CBOMCTB IPOCTHIX BEIIECTB — HEMETAJIOB: BOAOPOA, TaJlOTEHOB,
KU CIIOpo/a, a3oTa, Gocdopa, yriepoaa, KpeMHHS.



2.4. XapaKTepHble XUMUYECKAE CBOMCTBA OKCHJIOB : OCHOBHBIX, aM (JOTEPHBIX, KHCIOTHBIX.

2.5. XapakrepHble XMMHYECKHE CBOWCTBA OCHOBAaHUN U aMQOTEPHBIX TUIPOKCHAOB. XapaKTepHBIE
XAUMHUYECKHE CBOMCTBA KUCIOT.

2.6. XapaxkTepHble XUMHUUYECKHE CBOMCTBA COJIEH: CPEAHUX, KUCIBIX, OCHOBHBIX, KOMILUICKCHBIX (Ha
MpUMEpPE COCTUHEHUN ATFOMUHHUS U [TUHKA).

2.7. XUMUUYECKUE PEAKIIMU B PACTBOPAX.

2.8. B3anMOoCBsI3b pa3TUYHBIX KIACCOB HEOPTAHWUYECKH X COCTUHCHHH.

Pemiennie TpeHHPOBOUHBIX 3371a4 110 TeMe: «Heopranmueckast xumusi»

Pacuersl: maccel (00BbeMa, KOMMYECTBA BEIIECTBA) MPOAYKTa PEaKIHMH, €CIU OJHO M3 BEIIECTB JaHO B
BHJIE pacTBOpA C ONPEIACICHHON MacCOBOM JI0JIEM pacTBOPEHHOTO BELIECTBA.

Pacuetsl: MaccoBol MM 0OOBEMHOM JOJIM BBIXOJA MPOAYKTA PEAKIIMUA OT TEOPETUUECKH BO3MOKHOIO.
Pacuersl: maccoBoil monu (Macchl) XMMHYECKOTO coeauHeHust B cMmecu. Ompenenenue pH cpempt
pacTBOPOM COJIEH.

['enetnyeckast CBsI3b MEXAY OCHOBHBIMH KJIacCaMHM HEOPraHMYECKUX coenuHeHui. KauecTBeHHBIE
peakiuy Ha HEOPTraHUYECKUE BEILECTBA U MOHBI.

Tema 3. Oprannyeckasi xumus (10 gacoB)

3.1. Knaccuduxarus opranHnyeckux coeiMHeHni. MexxayHapoaHas 1 TpUBHaIbHAs HOMEHKIATYpa.

3.2. Teopust CTpOeHHUs OPTraHUYECKUX COCAMHEHUN: TOMOJOTHS U u30Mepus (CTpyKTypHas u
pocTpaHCcTBeHHas1). B3auMHoe BiMsiHuE aTOMOB B MOJIEKynaX. THIBI CBsI3ei B MOJIEKYJIaX OpraHUYECKH X
BemecTB. [ mOpuan3anust arToMHBIX opOuTaneit yrnepoaa. Pagukan. @yHkuuoHampHas rpymnma.

3.3. XapakrepHble XUMHMYECKUE CBOMCTBA YIIEBOJOPOJOB: aJKAaHOB, LMKIOAIKAHOB, AaJIKEHOB,
QIKAaJIMCHOB, AaJIKWHOB, apeHoB (Ha mpuMepe OeH3ona wu Todyona). HWonubeii (mpaBmio B.B.
MapKOBHUKOBA) U PAJAUKAIBHBIN MEXaHU3M PEaKIHi B OPraHM4YeCKON XUMHHU.

3.4. XapakTepHble XMMHUYECKHE CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX M MHOIOAaTOMHBIX CIIHPTOB,
(deHona. XapakrepHble XMMHUYECKIE CBOWCTBA albJIETUIOB, MPEAETbHBIX KAPOOHOBBIX KUCIOT, CIOKHBIX
3¢upoB. bruonornyecku BakHbIE BEUIECTBA: O€NKH, )KUPBI, YTIIEBOIbI.

3.5. OcHOBHBIE CITOCOOBI TIONY4EHUs YIIIeBOAOPoAOB (B iaboparopun). OCHOBHBIE CIIOCOOBI MOTYYSHHS
KUCJIOPOJOCOACPKAIIM X COETUHEHUH (B TabOpaTopun ).

3.6. XapakTepHble XMMHYECKHE CBOMCTBA a30TOCOJEPKAIIMX OPTaHUYECKUX COECJMHEHUI: aMUHOB U
aMUHOKHUCIIOT. benku.

3.7. B3auMoCBSI3b OPTAHUYECKHU X COSTUHECHUM.

3.8. CocraBiieHHE YpaBHEHUU OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMA C Yy4aCTUEM OPraHUYECKU X
BEILECTB.

Pemenue 3amau mo teme: «Opranudeckas xuMus». HaxoxxaeHue MoneKysasipHON (OpMYIbl BEIECTBA.
I'eneTnyeckast CBsi3b MEXAy HEOPTaHWUYECKMMH M OPraHMYECKMMHU BeEIIeCTBaMHU. ['eHeTHMdeckas CBS3b
MEX/ly OCHOBHBIMHU KJIaCCAMHM HEOPTraHMYECKUX BerlecTB. KauecTBeHHbIE peakiiiyu Ha HEKOTOPhIE KIAacChl
OpPraHUYECKUX COCIMHEHHH (ANKEHBI, JIKAaHBl, CITUPTHI, AIbICTH]IbI, KapOOHOBBIE KHUCIOTHI, YIJIEBOIHI,
Oenxn). UneHTH QUM Kaliust OpraHuYeCcKU X COSTMHEHUH.

Tema 4. MeTo/abl Mo3HAHUSI B XUMUH (3 YACOB)

4.1. O6ume npeacTaBICHHS O MPOMBIITICHHBIX CIIOCO0aX MOTYUYEHUs BAXKHEH N X BEIECTB.

4.2. Pacyersl mo xumMu4eckuM (GopMyliaM U ypaBHEHUSM peakiuil. PacueTHble 3aauu Ha yCTaHOBJICHUE
Macchl (00beMa, KOJIMYECTBA) BEINECTBA MPOJIYKTOB PEAKIIMH, €CIU OJHO W3 BEIIECTB JIaHO B M30BITKE
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(MMeeT MmpuMecH), 1TaHO B BHUJIE PACTBOpa C ONPEACICHHON MacCOBOM J0J€d pacTBOPEHHOIO BELIECTBA;
MaccoBOM MM OOBEMHOW NOJIM MPOAYKTa PEAKUHH OT TEOPETHYECKH BO3MOXKHOTO BBIXO/A; MAacCOBOif
JI0JIM (MacChl) XMMUYECKOTO COEJMHEHUS B CMECH; MOJIEKYIISIPHON (POpMyJIbl BEILECTBA.

UroroBerit koHTpOIE B opme EID.



Kaune HAAPHO-TEMATUIECCKOC IIJIAHUPOBAHHUE

Ne Jlama nposedenus 3anamuii
ypoka Haumenosanue pazoenos u mem Thanpyenas P —

Tema 1. TeopeTuyeckne 0CHOBbI XMMUM

1. CoBpeMeHHbIC TIPE/ICTABIICHUS] O CTPOSHHH aTOMA. 02.09

2. Ilepuonuueckuii 3akoH W nepuogmueckasa cucrtema .. | 09.09
Menneneena.

3. XuMun4yeckasi CBA3b U CTPOCHUE BEIICCTBA. 16.09

4. XUM HU€CKask PEaKIs. 23.09

5. OKHCIIUTEIHLHO-B OCCTAHOBUTEJILHBIE peaxkimu coeqnaeHu | 30.09
MapraHia 1 XxpoMa.

6. OKuCIUTETbHO-BOCCTAHOBUTEIILHBIE PEaKIMK a30THOU u cepHo | 07.10
KHCJIOT, TIEPOKCHIIa BOJOPO/IA.

7. Peweenne TpennpoBouHbIX 3amad no Teme: «Teopermueckue | 14.10
OCHOBEI X UMHUID).
Tema 2. Heopranuueckasi Xumusi

8. Knaccudukanus HeopraHudeckux BellecTB. XapakrepHsie | 21.10
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB.

9. XapakTepHbIe XMMUYECKHAE CBOMCTBA OKCHJIOB. 11.11

10. | XapakrepHbIe XHMUUYECKHE CBOWCTBA OCHOBAHHUH. 18.11

11. | XapakrepHble XUMHUYECKIE CBOHCTBA COJICH. 25.11

12. | XuMudeckue peakiuu B pacTBOpax. 02.12

13. | BzaumocBs3p  pa3nMUHBIX Ki1accoB — Heopranudeckux | 09.12
COCIMHCHUH.

14. KavecTBenHble peakiym Ha HEOPraHMIECKUE BEIIECTBA H HOHEI. 16.12

15. Pacyerst maccoBoii win OOBEMHOM JONMM BBIXOJA MNpPOAYyKTa | 23,12
peaKIyu OT TCOPETHUCCKH BO3M OXKHOTO.

16. Pacuersl MaccoBoil nomu (Maccel) XumMudeckoro coemuHeHus B | 13.01
CMECH.

17. Pemenve tpeHupoBouHbIX 3amau mo Teme: «Heopranmieckas | 20.01
XUMHS.

18. Pewenne tpenupoBouHbIX 3amauy no teme: «Heoprammueckas | 27.01
XUMES.
Tema 3. Opranuye ckast XUuMHA

19. | Teopus cTpoeHuUs: OpraHMYECKH X COeAUHEHUH. 03.02

20. | XapakTepHble XHMHYECKHE CBOMCTBA YIJIEBOIOPOIOB. 10.02

21. | XapakrepHble  XHMHYECKHE  CBOWCTBAa  mpenenbHbIx | 17.02
OJIHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB, (peHOMA.

22. XapakrepHble ~ XUMHYECKME  CBOWCTBAa  anpAerujaos, | 3.03
MpeAeIbHBIX Kap 00HOBBIX KUCJIOT, CJIOKHBIX 3 DUPOB.

23. | XapakrepHble XHMHYECKHE CBOWCTBa azorocoaepkammx | 17.03
OPraHUYECKUX COCTMHECHUN.

24. B3anmocBs3p OpraHmaecKkix coeuHeHH. 31.04

25. CocTaBieHue ypaBHEHUH OKHUCIMTEIHHO-BOCCTAHOBUTENBbHBIX | 7.04
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No Jlama nposedenus 3anamuii
YpoKa Haumenosanue pasoenos u mem Inanupyemas Daxmuueckas
PEaKIii ¢ y4aCTHEM OPraHMY€CKHX BEIIECTB.
26. CocTaBieHr#e ypaBHEHUH OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX | 14.04
PeaKIii ¢ y4aCTHeM OpPraHWY €CKHX BEIIECTB.
27. | Pemenue TpeHUpOBOUHBIX 3a1au 1o Teme: «Opranudeckas | 21.04
XUMUS.
28. | Pemenue TpeHHpPOBOUYHBIX 3a/1a4 1o Teme: «Oprannueckas | 28.04
XUMUSY.
Tema 4. MeToabl MO3HAHNA B XUMHUH
29. OO6mme nmpecTaBieHUs O MPOMBIIUIEHHBIX coco0ax nosydenus | 5,05
Ba)XKHEHIIIMX BEIICCTB.
30. PacuerHple 3amaun Ha YycTaHOBiIeHHE Macchl (oObema, | 12.05
KOJIMYECTBA) BEIECTBA MPOYKTOB PEaKIUH.
31. | UroroBerit koHTpONb B opme EI'D. 19.05




TpeGoBaHusi K YPOBHIO IOATOTOBKHU BbINYCKHMKOB 110 Pe3yJIbTaTaM OCBOCHUSI
NnporpaMmal 3J1eKTHBHOro Kypca «Iloaroroska k EI'D no xumum»
3uamyv/Ilonumamo:

Baxcneiimue xumuueckue nonamus

- BBISBIISITh XapaKTepHbIE MPU3HAKA MOHATUM: BEIIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJIbHBIE ~aTOMHBIE M  MOJICKYJPHBIE  MacChl, MOH, M30TOIbI, XUMHUYECKasi CBs3b,
AJIEKTPOOTPHUIIATEITBHOCT, BAJIGHTHOCTD, CTCIICHh OKHCIICHHS, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS, PACTBOPBI, FNEKTPOJUTHI U HEIICKTPOIHTHL
AJICKTPOJIMTUYECKAsT ~ JIUCCOLIMAIIUSI, TUJIPOJIM3, OKUCIUTEIb U BOCCTAaHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, DJIEKTPOJIN3, CKOPOCTh XMMHUYECKON PEAKIUU, XUMHYECKOEC PAaBHOBECHE, TETJIOBOU
3¢ deKT peakiuu, yriepoIHbIi cKeneT, (hyHKIMOHAIBHAS TPYIIa, U30MEPHS H TOMOJIOTHS, CTPYKTYpHAsl U
MPOCTPAHCTBEHHAS U30MEPH s, OCHOBHBIE TUIIbI PEAKIMil B HEOPraHUUYECKOM M OpraHUYECKOM XUMUHU;

- BBISBIISTH B3aMMOCBS3H IIOHATHIH, HCIIOIL30BaTh BaKHEUIME XAMHYSCKHE ITOHSTUS IS
OOBSICHEHUS OTICIBHBIX (JAKTOB W SIBJICHHI;

- IPUHAAJIEKHOCTh BELIECTB K Pa3IMYHBIM KJlaccaM HEOPTaHUYECKU X COEMHEHUH;

- TOMOJIOTH, U30MEPHI;

- XAMUYECKHE PEAKIIUHU B OPTaHUUYECKON XUMUH.

OcHogHble 3aKOHbL U MeOPUU XUMUU:

- TIPUMEHATh OCHOBHBIC TMOJIOKCHUS XMMUUYECKHUX TEOpU (CTPOCHUsS aToMa, XMMUUYECKOW CBS3H,
AJIEKTPOJIMTUYECKOM JIUCCOLMAIlMUA, KUCIOT M OCHOBAHWUM, CTPOCHUS OPTraHHUYECKUX COCIAMHEHUM,
XAMHYECKON KUHETHUKH) JUUISl aHAJIM3a CTPOCHUS U CBOMCTB BEILIECTB;

- IOHUMAaTh TPAHULIBI IPUMEHUMOCTH YKa3aHHbBIX XUMUUYECKUX TEOPH I

- moHuMatrh cmbici Ilepmommueckoro 3akona J[.M. MeHneneeBa M UCMOJIB30BATH €r0 ISt
Ka4eCTBEHHOTO aHajiM3a U OOOCHOBAHHMS OCHOBHBIX 3aKOHOMEPHOCTEM CTPOEHHUSI aTOMOB, CBOWUCTB
XUMHYCCKHA X JICMCHTOB U MX COSIUHCHUM.

Baoicueiimue seuiecmea u mamepuaivt

-  KIaccHUIIUPOBATh OPraHWYECKHE BEIIECTBA IO BCEM M3BECTHBIM KIacCH(UKAITMOHHBIM
MpU3HAKaM;

- OOBSCHATH O0YCIOBIEHHOCTh MPAKTUYECKOTO MPUMEHEHUS BEIIECTB MX COCTAaBOM, CTPOCHHEM U
CBOMCTBAMH;

- XapaKTepu30BaTh MPAKTUUECKOE 3HAUCHHE TAHHOTO BEIIECTBA;

- OOBACHATH 00 1LIME CITOCOOBI M MPUHIIMIIBI MTOTY4eHHS HanOoJiee BaKHBIX BEILIECTB.

Ymemo:

Ha3zvieamuv uzyuennvle éeujecmea no mpuguaibHou Uid MeHCOYHaAPOOHOI HOMEHKIamype.

Onpeodenamv/Knaccuguyuposams:

- BQJICHTHOCTh, CTENIEHb OKUCJICHUSI XUMUYECKUX FJIEMEHTOB, 3apsIbl HOHOB;

- BUJI XUMHUYECKUX CBSI3€H B COCTMHEHUSIX U THIT KPUCTAIUTMYECKON PEIIeTKH;

MMPOCTPAaHCTBECHHOC CTPOCHUEC MOJICKYII;
XapakTep CpeaAbl BOAHBIX PACTBOPOB BCIICCTB,
OKHCJIIUTCIIb U BOCCTAHOBUTCIIb,

MpUHAIIICKHOCTb BEHICCTB K Pa3/IMYHBIM KllaCCaM HCOPIraHMYCCKU X U OPraHUYCCKU X COC[[HHGHHﬁ;
TOMOJIOTH U U30MCPHI;

- XUMHUYECKUE pEaKIUUM B HEOPraHMYeCKOM M OpraHMYecKoll XuUMHUHU (IO BCEM H3BECTHBIM
K1accu (QMKaMOHHBIM MTPU3HAKAM).
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Xapaxkmepu3zoeamo:

- S, p u d-ayeMeHTHI 10 UX noJiokeHuto B [lepuomueckoii cucreme J[.M. MeHneneera;

- o01mMe XMMHYECKHe CBOWCTBA MPOCTHIX BEUIECTB — METAJNIOB U HEMETAJJIOB;

- 0o0lmMe XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCTUHEHUU, CBOMCTBA
OT/AETBHBIX IPEACTABUTENEH ITUX KIACCOB;

- CTPOEHHE U XUMUYECKHUE CBOMCTBA U3yYEHHBIX OPTAaHUYECKH X COEAMHEHU .

Obvacuams:

- 3aBHCHMOCTb CBOMCTB XMMHUUECKUX HJIEMEHTOB M UX COCIUHEHUM OT IMOJOKEHHS 3JIEMEHTA B
[Tepuonuueckoit cucrteme .. Menpeneena;

- IPUPOY XUMUYECKOHN CBSI3U (MOHHOM, KOBAJIECHTHOMN, METAJUIMYECKON, BOJJOPOIHOM );

- 3aBUCUMOCTb CBOMCTB HEOPTaHMYECKUX U OPIraHMYECKU X BEIIECTB OT UX COCTAaBa U CTPOCHUS,

- CYIIHOCTh U3YYEHHBIX BUJOB XUMHUUYECKUX PEAKUUM (JIIEKTPOIUTHIECKOM TUCCOLMAIINN, HOHHOTO
oOMeHa, OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX) U COCTABJISTh UX YPAaBHEHUS;

- BIMSHUE PA3TUYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIIMH U Ha CMEIICHUE XUMHYECKOTO
paBHOBECHSL.

Pewams 3a0auu:

- BBIYMCJICHHE MACcChl paCTBOPEHHOTO BEILIECTBA, COAEPIKAIICTOCS B OMPEACIEHHOM Macce pacTBopa
C U3BECTHOM MacCCOBOM JOJIEH;

- pacyeTbl: 00BEMHBIX OTHOIIICHU Ta30B MPU XUMUUYECKIX PEAKIHIX;

- pacueThl: Macchl BEIIECTBA HJIM 00beMa ra30B M0 U3BECTHOMY KOJMYECTBY BEILECTBA, MACCE WITU
00BEMY OJTHOTO M3 YIaCTBYIONIMX B PEAKI[UU BEINCCTB;

- pacyeThl: TeTIOBOro 3 (hdeKra peakiuu;

- pacueThl: Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIU OJHO M3 BEIIECTB
JTaHO B M30BITKE (MMEET MPUMECH );

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) TPOIYKTA PEAKIINH, €CITU OJIHO U3 BEIIECTB J1aHO
B BHU/JIE PAaCTBOPA C ONPEAEIIEHHON MacCOBOM J0JIeH paCTBOPEHHOTO BEUIECTBA;

- Hax0XJICHHE MOJIEKYIIAPHOH (GOPMYJIbI BEIIECTBA;

- pacyeThl: MaccoBOM WM OOBEMHOM [I0JIM BBIXOJAa TMPOJYKTAa PEaKIUU OT TEOPETUUECKU
BO3MOKHOI0;

- pacyeThbl: MacCOBOM J0JM (MacChl) XUMUUYECKOTO COEIMHEHUS B CMECH;

- COCTaBJICHHUE 1IEMOYEK T€HETUYECKON CBSI3U XMMHUYECKUX COCIMHEHUM (HeopraHuueckass XuMHs U

OpraHuyYecKasi XuMHsI).
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