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Pacnimcanue BHEYPOUHOU ACATEIBLHOCTH MO XUMHUHU
8-11kun. Ha 2023-2024 y4eOHBIN rox
« 3aHMMAaTeNIbHAsT XUMUS

8k11.-34 B HeAeno (1024 B roj)
Oxi1.-24 B Heaento (684 B o)
10k11.-24 B Hegento (684 B o)
11x11.-34 B Hegento (1024 B roj)

Pacniucanue
IHoneneabHUK BropHuk Cpena YerBepr
9K 10k 11xa 8k
XUMHUA XUMUA XUMHUA XUMHUS

Bpems 3aHsaTHH

13:45-14:25 14:25-15:05 13:45-14:20 13:45-14:20

14:30- 15:10 15:10-15:50 14:25-15:05 14:25-15:05

15:10-15:50 15:10-15:50




IlosicHuTeIbLHAA 3aMHUCKA

BHeypouyHO# esSTebHOCTH 10 KypCy «3aHMMaTeNbHasi XUMUsD» TpeHa3HaveH i yqanuxcs 10-x
KJIACCOB M paccuuTaH Ha 68 yacoB (2 yac B HEJIENI0), U3 HUX 4 Yyaca — pe3epBHOE BpeMsl.

OcHOBHOH akUEHT IMpu pa3paboTKe MporpaMMbl Kypca JejaeTcsi Ha peuleHud 3anad U
TEMaTHYEeCKHX 3aAaHuil mo Omokam: «OOmas xumus», «Heopranndeckas» n «OpraHndeckas XUMHS.
Ocoboe BHHMMaHHWE YAEISIETCS METOJAWKE pelIieHus 3amad 4actd |l mo KOHTpOJIBbHO-U3MEpUTENEHBIM
Matepuanam EI'D.

[Ipunuun otOopa cojepXaHUs NPOrpaMMbl M TIOCTPOEHHUS TMOCIEN0BATEIBHOCTH CHUCTEMHOIO
MOBTOPEHUS TEM Kypca XUMHH JTUKTYETCS CIEIYIOUIUMU MO3ULIUIMU:

1. TuiaTenbHBIM aHATU3 MPOrPaMM BCTYHMHUTENbHBIX SK3aMEHOB 110 XMMHH OOJIBIIMHCTBA POCCUICKUX
BY30B (XMMHYECKUX, MEIUIUHCKUX, OHOJOrMYECKHX WT.1.), a TaKkKe KOHKPETHBIX
SK3aMEHAIMOHHBIX 3aJaHUH.

2. Koppemsmus ¢ Kogudukaropom comepkaHus Kypca XHMHHU JIJISl BBITYCKHBIX KiaccoB. [lomHBIHM
00BEM BCEX TEM Kypca.

3. Omnopa Ha AeWCTBYIOMIHE TPOGUITBHBIC TPOTPAMMBI IT0 XHMHH.

4. Hlupokuif 0XBaT Te€M, CHCTEMAaTHU3alMsl, TOBTOPEHUE U YriyOJieHne 3HAHUN 10 HEOPraHU4eCKOM,
OpraHUYECKON U OOIIEeH XUMUH.

5. MHOroKpaTHOCTb NMPUMEHEHHS KIIOUYEBBIX XUMUYECKUX OMOPHBIX 3HAHWN MPHU PELICHUU Pa3HBIX
THIIOB 33/a4.

6. BzauMocBs3b MEXIy KJIacCaMHU HEOPTaHMYECKOM M OPTaHMYECKOU XUMUHU.

Jlnst obecriedeHus I1EIOCTHOCTH 3HAHMM JIENA€TCSl OCHOBHOW YIOP Ha EIUHYIO TPUPOIY
o0pa3oBaHUsl XMMUYECKHX CBA3€H, Ha 4YETKOEe MOHMMAHUE CTPOCHHS aTOMa, HCIOJIb30BAHUU MpHeMa
MEPEKPECTHBIX CCHUIOK HAa pa3Hble pa3felibl, YTO MPEAINOoaraeT uX BHIOOPOYHOE MOBTOPHOE U3YUYECHHE C
LETIBIO 3aKPEIVIEHUs TPOUJIEHHOTO.

VYriny0neHue BOMPOCOB CHUCTEMHOTO TOBTOPEHUSI OCYIIECTBISETCS B (QopMme JAeTanu3aluu
3JIEMEHTOB 3HAHUU MPU IPOBEJICHUH TPEHUHIOB BBINOJIHEHU 3ananuil EI'D.

B Teme 1 — TeopeTuueckue OCHOBBI XMMHHU BBIACIICHBI YETHIPE COAEPIKATEIbHbIC JTHHUMU:
CoBpeMeHHOE MPEACTABICHUE O CTPOCHUH aTOMa.

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3emeHToB J.M.Menneneesa.
XUMHYECKas CBSI3b U CTPOCHUE BEILIECTBA.

XUMHUUEcKas peaKius.

JUid KaxkJIoM W3 OTUX JMHUM B IUIAaHE YyKa3aHbl COOTBETCTBYIOLIME MPOrpaMMeE H3ydaeMble

M owbdpe

JJIEMEHTBI COIACPKAHMS.
B Teme 2 — Heopranuueckasi XMMHsI BKJIFOYEHbI TEMbI IO XUMHUH JIEMEHTOB M UX COEJUHEHUH, a
TaKKe B3aMMOCBS3b MEXK]y KJIIaCCAMU HEOPraHUYECKUX BEIICCTB.
B Teme 3 — opraHuyeckas XUMHUS — TE€Mbl paclpesielieHbl B IMOCIIEA0BATENbHON B3aUMOCBSI3U
MEXKy KJIaCCaMH OPraHUYECKUX COCIMHEHUMN 110 BO3PACTAOIIEH CTEIEHU CII0KHOCTH.
B crpykrype Tembl 4 — MeToapl NMO3HAHUS B XUMHUU. XHMMHUS M JKU3Hb — BBIIEJIEHBI TpU
COZIepKATENbHBIC TUHUU:
1. DkcnepuMeHTaIbHbIE OCHOBBI XUMHH.
2. OO0mue npeacTaBIeHUs O MPOMBIIIJICHHBIX CIIOCO0aX MOJTyYSHHS BaKHEHIITNX BEIIECTB.
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3. Pacuersl mo xumMuyeckuM popMynaaM U ypaBHEHUSIM PEaKIHiA.

Ha3nauenue TpPEeHUHIOBBIX 3alaHM COCTOUT B COBEPIICHCTBOBAHWUH Y OOYYAIONIUXCS 3HAHUN WU
y4eOHBIX HIKECIEAYIOINX YMEHUH.

1. IlpumeHeHune npuEMOB BBIIIOJIHEHUS TECTOB €IMHUYHOTO U MHO)KECTBEHHOTO BBIOODA;

2. OcBoeHHE U IPUMEHEHHE MPUEMOB pabOTHI C 3aJaHUSIMHU Ha COOTBETCTBUE BELIECTB U CBOICTB;

3. OcBoenne crocoOOB BBIMOJHEHHS 3aIJaHUH Ha MOCIEI0BATEIFHOCTh XUMUYECKUX MPEBPAICHUN B

LIETIOYKE PEAKIIUN;
4. BrisBneHne omMOOYHBIX WM BEPHBIX YTBEPKICHUH;

o

LlemocTHOCTH TIPEACTABICHUN O MUPE;
6. Pemenne XMMHUYECKHX 3a/1a4 PAa3HOTO KaYeCTBA M Pa3HOTO YPOBHS CIIOKHOCTH, a TAK)KE TEKCTOBOE
ohopMIIEHHE PEIICHU.

TpeHuHroBble KOHTpOJIbHBIE paboThl B ¢popmate EI'D mpusBaHbl OLEHUTH HE TOJIBKO YpPOBEHBb
peaJIbHBIX XMMHYECKHUX 3HaHUN 00y4aroluXcsl, HO U CTENEeHb C(POPMUPOBAHHOCTH UX YMEHHI BBITIOIHATD
3aaHus  Ppas3HbIX THUIIOB. Hrorosrie TCCTUPOBAHUA U TpCHI/IpOBO‘-IHBII\/’I OK3aM€H II03BOJISIT BECTHU
caMoaHaJIM3 COOCTBEHHOW TOTOBHOCTH K BBIITyCKHOMY 3k3ameny EI'D-2022.

esiu BHEYPOUHOI O Kypca:

- pa3BHUTHE TO3HABATEIFHON JEATEIHHOCTH OOYyJaroImnuXcsi 4depe3 aKTUBHBIE (OPMBI M METOJIBI
00y4eHMUS;

- pa3BUTHE TBOPYECKOTO IMOTEHIIHAIA 00YJAIONINXCSl, CTIOCOOHOCTH KPUTUIECKH MBICTHUTB;
- 3aKpEIUIEHUE U CUCTEMAaTU3allus 3HaHUH 00y4JaroLInXcsl 10 XUMHH;

- oOyuyeHHe OCHOBHBIM TMOJXOJaM K PEIICHUI0 PAcCUeTHBIX 3aJad MO0 XUMHUH, HECTaHAapTHOMY
pEIIeHUIO MPAKTHYECKUX 3a/1a4, 0(OPMIICHHIO B TPEOOBAHUAM, IPEIbABIIEMbIM K ET'D.
3aiayu BHEYPOYHOI0 Kypca:
- MOJATOTOBUTH BBIMYCKHUKOB K €IMHOMY IOCYJapCTBEHHOMY AK3aMEHY 110 XUMHH;
- DPa3BUThb YMEHHS CaAMOCTOSITEJNIBHO paboTaTh C JUTEPATypOil, CUCTEMATUYECKH 3aHUMATbCS
pelieHreM 3aaad, padboTaTh ¢ 3aJaHUSIMU PA3JIMYHbIX THUIIOB;
- BBIIBUTH OCHOBHBIE 3aTPyJHEHHS M OUIMOKU MPH BBITIOJIHEHUH 3aanuii EI'D no xumuu;
- HAy4UTh 00yUaIoUuXcs MpUeMaM pelIeHHs 3a/1a4 Pa3TUYHbIX TUIIOB;
- 3aKpeNHTh TEOPETHUECKHUE 3HAHMs 00ydaroIuXcs Mo HanboJiee CI0KHBIM TeMaM Kypca oOriei u
OpraHMYECKON XUMUHU;
- c1oco0OCTBOBATh MHTETPALIMY 3HAHUHN yJallIUXcsl MO MpeIMEeTaM €CTECTBEHHO-HAYyYHOTO IUKJIA TIPH
pELIeHUH PacueTHBIX 3a7a4 0 XUMHH;

- IIPOAOJIKUTDH CI)OpMI/IPOBaHI/Ie YMCHHUA aHAIIU3UPOBATb CUTYAallUIO U ACJIATh IIPOTHO3LIL.



TemaTn4eckoe IJIAHUPOBaHUE BHeyPO‘lHOﬁ ACATCIBHOCTH II0 KYPCY «3aHuMaTeIbHAs XUMHS»

N3 aux
MaxkcumanbHas
Ne | HaumeHnoBanue KoHTpoJibHBIE CaMOCTOSTEIbLHBIE
/ Harpyska Teopus, [[IpakTuka, [DKCKypCHH,
I/IT | pa3fCioB U TCM paboTHlI, paboTslI,
y4aierocs, . q. q, q.
q, q.
Teopernueckue
1. p 14 4 6 ; _ _
OCHOBBI XUMUH
Heopraunueckasa
2, p 24 9 15 - - -
XUMUSI
Opraanyeckas
3. | VP 21 9 15 - - -
XUMUSA
Metoasl
4. [O3HAHUS B 9 3 7
XUMHUA
PesepBHOE Bpems
—4 gaca
Hroro 68 25 43 - - -




CoaepikaHue BHEYPOUHOH AeITEJIbHOCTH IO KypCy «3aHMMATeJbHAsi XMMHS»

Tema 1. TeopeTnueckue 0OCHOBbI XUMHH (8 YacoB).

1.1. CoBpemeHHbIE IPEACTABIECHNS O CTPOCHNUU aTOMa.

1.1.1. CTtpoeHue 3IEKTPOHHBIX 000JOYECK ATOMOB 3JIEMEHTOB IEPBBIX UYETBIPEX MEPHOJIOB: S-, P-, d-
AJIEMEHTBI. DJIEKTPOHHAsA KOHPUTypauus atoma. OCHOBHOE U BO30YK/IEHHOE COCTOSIHHE aTOMOB.

1.2. Ilepuoanueckuii 3akoH U nepuoaudeckas cucrema /.. Menneneena.

1.2.1. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI 110 IIEpHOoaM U TpyIam.

1.2.2. O6mas xapakrepuctuka metamioB [-III A rpynm B CBS3M ¢ MX TOJOXKEHHEM B MEPHOANYCCKOM
CUCTEME U OCOOEHHOCTHU CTPOCHHUS UX aTOMOB.

1.2.3. XapakTepucTHKa NEpeXOJHbIX 3JIEMEHTOB — MEAM, LIMHKA, XpOMa, jKeJie3a MO UX IOJIOKEHUIO B
nepuoauueckoit cucreme J1.M1.MeneneeBa u 0cOOEHHOCTSIM CTPOEHHSI UX AaTOMOB.

1.2.4. O6mas xapakrepuctrka HemeTaios [V-VII A rpynn B cBsI3u ¢ UX MOJI0KEHUEM B IIEPUOINYECKON
cucreme /I.11. MenzaeneeBa 1 0COOEHHOCTSIMHU CTPOEHUS UX ATOMOB.

1.3. XuMuueckast CBsI3b M CTPOCHUE BEIIECTRA.

1.3.1. KoBaneHTHass XuMHU4ecKas CBsI3b, €€ Pa3HOBUJIHOCTH, MEXaHU3Mbl 00pa3oBaHMs. XapaKTEPUCTUKH
CBsI3M (IOJIIPHOCTH U 3HEprus cBs3M). onHas cBsi3b. Mertamnyeckas cBsi3b. BogopoHas cBs3b.

1.3.2. DnekTpooTpuniateabHOCTh. CTENEHb OKUCIEHUS U BaJEHTHOCTD 3JIEMEHTOB.

1.3.3. BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THUIl KPUCTAUIMYECKOW PEIICTKH.
3aBHUCUMOCTh CBOMCTB BEMIECTBA OT UX COCTaBa U CTPOCHUSI.

1.4. Xumuueckasi peakius.

1.4.1. Knaccudukanuss XAMHYECKHX PEaKIIUNi B HEOPraHUIECKON ¥ OPTaHMIECKOW XUMUH.

1.4.2. CKOpoCTh peaKkifu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAaKTOPOB.

1.4.3. OOpatumble W HEOOpaTHMBIE pEaKIMU. XHUMHYECKoe paBHOBecHe. CMENICHHE XHUMHUYECKOTO
paBHOBECHS MO IEHCTBUEM PA3TUYHBIX (PAKTOPOB.

1.4.4. Peakuuu HOHHOTO OOMEHa.

1.4.5. I'maponu3 cosneit. Cpena BOJHBIX pacTBOPOB.

1.4.6. OkucnuTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. Koppo3usi MeTamioB M crnocoObl 3alIMTHl OT Hee.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUN COCAUHEHUM MapraHua, Xpoma, NEepoKCHAa BOAOPOAA,
A30THOM M CEPHOM KHCIIOT.

1.4.7. DneKkTpoaun3 paciiaBoB U pacTBOPOB.

Peurenne TpeHUpPOBOYHBIX 3a/1a4 110 TeMe: «TeopeTnueckue OCHOBBI XUMUNY.

Brluncnenue Maccbl pacTBOPEHHOI'O BEILIECTBA, COJEPKAILLETOCS B OINPEAEIEHHOM Macce pacTBOpa C
M3BECTHOM MaccoBoil Jnoniel. PacueTbl: 0OBEMHBIX OTHOIICHHUN Ta30B MPH XUMUYECKUX PEAKIHUAX.
Pacuersl: TemoBoro 3¢pdexra peakiuu. PacueTsi: MaccoBoit 107U (Macchl) XUMUYECKOTO COCIMHEHUS B
cmecu. Hamumcanwe — ypaBHEHUH ~ OKHMCIMTEIBHO-BOCCTAHOBHUTENBHBIX  pEakLUi, pacCTaHOBKa
K03 (UITMEHTOB METOI0M JIEKTPOHHOTO OanaHca.

Tema 2. Heopranuueckas xumus (10 yacos).

2.1. Knaccudukarus HeopraHM4eckux BeIecTB. TpuBUanbHas U MEXAYHApOIHAsE HOMEHKIIATYpa.

2.2.  XapakrepHble = XMMHUYECKHE CBOHCTBA MPOCTHIX BEUIECTB - METAUIOB:  LICJIOYHBIX,
LIEJI0YHO3EMETIBHBIX, aJTFOMUHUS, IEPEXOAHBIX METAIIOB - ME/IU, IIMHKA, XPOMa, JKEJe3a.

2.3. XapakrepuCcTUKa XMMHYECKHX CBOWCTB IPOCTBIX BEIIECTB — HEMETAJJIOB: BOJOPOJA, TaJOrEeHOB,
KHCIIOpoAa, a30Ta, Gocdopa, yriepoaa, KpeMHHUS.

2.4. XapakTepHble XUMHYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.
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2.5. XapakTepHble XHMHUYECKHE CBOMCTBA OCHOBAaHMH W aM(pOTEPHBIX THIPOKCHIOB. XapaKTepHbIC
XMMUYECKUE CBOWCTBA KUCIIOT.

2.6. XapakTepHble XMMHUYECKHE CBOWCTBA COJIEH: CpPEIHUX, KHUCIBIX, OCHOBHBIX, KOMIUIEKCHBIX (Ha
IIPUMEPE COETUHEHUH aTIOMUHUS U LINHKA).

2.7. XuMH4YECKHE peaKkIi B pacTBOpax.

2.8. B3anMOCBS3b pa3IMUHBIX KJIACCOB HEOPTaHMYECKUX COCAUHEHHH.

Pemenue TpeHrpoBoUHBIX 3a7a4 1o TeMe: «Heopranuueckast Xumus»

Pacuersl: macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOJYKTa PEAKIMM, €CIM OJHO W3 BEUIECTB JIaHO B
BHJIE PACTBOPA C OIPENEIEHHON MAaCCOBOM J10JIEW PACTBOPEHHOTO BEIIECTBA.

Pacuersl: MaccoBoil wiM 0OBEMHOI J0JIM BBIXOJA MPOJYKTa PEAKIMH OT TEOPETHUUYECKH BO3MOXKHOTO.
Pacuersl: MaccoBoil momm (Macchl) XMMHUYECKOro coenumHeHuss B cmecu. Omnpenenenue pH cpensl
pacTBOPOM COJIEH.

I'enernueckass CcBA3b MEXJAYy OCHOBHBIMM KjlaccaMU HEOpraHMYecKux coequHeHuil. KauecTBeHHBbIE
peaxkuy Ha HEOPraHU4YECKHE BEIECTBA U HOHBI.

Tema 3. Opranuveckas xumusi (10 yacon)

3.1. Knaccudukanus opraHudeckux coequHeHnil. Mexx1yHapoaHas U TpUBHaJIbHAs HOMEHKJIATypa.

3.2. Teopuss cTpoeHHS OpPraHMYECKUX COEOUHEHHI: TOMOJIOTUS W u30Mepus (CTPyKTypHas u
MIPOCTpaHCTBEHHAsA). B3anMHoe BiMsiHHE aTOMOB B MoJieKyJiax. THUIIbI CBsI3€l B MOJIEKYJIaX OpraHUYeCcKUuX
BemecTB. [ mOpuan3amus aTOMHBIX opOuTaneit yriaepoaa. Panukan. @yHKIImoHaNbHAs TPYIINA.

3.3. XapakTepHble XHMHUYECKHE CBOWCTBA YIJIEBOJAOPOJOB: QJIKAHOB, IIMKIOAJIKAHOB, aJKEHOB,
aNKaJMeHOB, aJKUHOB, apeHOB (Ha mpuMmepe OeH3oma u Toayona). HMowseii (mpaBuio B.B.
MapKOBHHKOBA) M paIMKAIbHBIA MEXaHU3M PEAKIIM B OPTaHUYECKON XUMHUH.

3.4. XapakTepHble XHMMHUYECKHE CBOWMCTBA IMPEACIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX CIIUPTOB,
(denoisa. XapakrepHble XMMHUECKHUE CBOICTBA albAECTUAOB, MPEIEIbHBIX KAPOOHOBBIX KUCIOT, CIOMKHBIX
s¢upoB. buonoruuecky BaxHbIe BEUIECTBA: OCJIKH, KUPBI, YTIIEBOIbI.

3.5. OcHoBHbIE cIOCOOBI MOJTYYEHUS YIIIeBOIOPOI0B (B aboparopun). OCHOBHBIE CIIOCOOBI MOTYYECHUS
KHCJIOPOJIOCOICPKAIIMX COSTMHEHUH (B J1a0OpaTOpUN).

3.6. XapakTepHble XMMHUYECKHME CBOMCTBA a30TOCOAEPHKAIIMX OPraHMYECKUX COCIMHEHHUNU: aMUHOB H
aMUHOKHCIIOT. benku.

3.7. B3auMOCBSI3b OPraHUYECKUX COCTUHEHUN.

3.8. CocraBiieHHE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMH C YYACTUEM OPraHUYECKHX
BEILIECTB.

Pemenne 3amau mo teme: «Opranudeckas xuMus». HaxoxkaeHue MoseKymnspHOM (OpMyIbl BEIIecTBa.
['eneTnueckasi CBSI3b MEXIy HEOPraHMUYECKMMHU M OpPraHMYEeCKMMHU BellecTBaMH. ['eHeTmdeckas CBS3b
MEK/ly OCHOBHBIMH KJIaCCaMU HEOpPraHMYECKUX BellecTB. KauecTBeHHbIE peakliMi Ha HEKOTOPBIE KIIacChl
OpPraHWYECKUX COCIUHEHHM (aJKEHBI, aJKaHbI, CIUPTHI, albJIETHbl, KAPOOHOBBIE KUCIOTHI, YIIEBOJBI,
6enxu). aenTudukanys opraHn4eckux coeIMHeHnH.

Tema 4. MeToabl MO3HAHUSI B XUMHUM (5 4acoB)

4.1. Obmue nmpeacTaBIeHUs O MPOMBIIIICHHBIX CIIOCO0aX MOMTyYeHHS BAKHEHIIINX BEIIECTB.

4.2. PacdeTsl M0 XUMUYECKHM (OpMysIaM U ypaBHEHUSM peakiuil. PacueTHble 3a1a4u Ha YCTaHOBJICHHE
Macchl (00beMa, KOJIMYECTBA) BEUIECTBA MPOIYKTOB PEAKIUH, €CIM OJHO W3 BELIECTB JaHO B M30BITKE
(uMeeT mpuMecH), TaHO B BUJIE pacTBOpa C OMpPENEIECHHON MAacCOBOW J0JI€l pacCTBOPEHHOIO BELIECTBA;
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MaccoBOM MM OOBEMHOM JOJIM MPOAYKTAa PEAKIHU OT TEOPETUYECKH BO3MOXKHOTO BBIXOJIA; MACCOBOM
1071 (Macchl) XUMUYECKOTO COSTMHEHHS B CMECH; MOJIEKYIISIPHOM (hOPMYJIBI BEIIECTBA.
Wtoroselif koHTpoJIb B popme EI'D.



KaJ’leH}IapHO-TeMaTI/I‘IECKoe IJIAHUPOBAHUE

Ne

Kon-60

Jlama nposedenus 3ansamuil

Haumenosanue pazoenog u mem Inanupyema | @axkmuuecka
Vpoka yacos 4 4
Tema 1. TeopeTnueckue 0OCHOBbI XMMHHU
1. CoBpeMeHHBIE MPEICTABICHHUS O CTPOCHUH aTOMa. 1 5.09.2023
2. [lepuoanyeckuii 3akoH U nepuoaudeckas cucrema J[. M. | 1 5.09.2023
Menpeneesa.
3. XuMHYecKas CBSA3b U CTPOEHHUE BEIIECTBA. 2 12.09.2023
12.09.2023
4. XUMHUUECKas peaKIysl. 2 19.09.2023
19.09. 2023
5. OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC peakmuu | 2 26.09. 2023
COEIMHEHUI MapraHia u Xxpoma. 26.09. 2023
6. .| OKHCITUTETFHO-BOCCTAHOBUTEIIEHBIC PEAKIIUU a30THON H | 2 3.10. 2023
CEpHOI KUCIIOT, IEPOKCHIA BOJOPOIA. 3.10. 2023
7. Pemenne  TpeHMpOBOUHBIX  3amad o  Teme: | 4 10.10. 2023
«TeopeTHdecKne OCHOBBI XUMHI. 10.10. 2023
17.10. 2023
17.10. 2023
Tema 2. Heopranuveckasi XuMust
8. Knaccudukanus HEOPraHMYeCKUX BEIIECTB. | 2 24.10. 2023
XapakTepHble XUMHYECKHE CBONCTBA MPOCTHIX BEIIIECTB. 24.10. 2023
9. XapakTepHble XHMHUECKHE CBONCTBA OKCHIOB. 2 7.11. 2023
7.11. 2023
10. | XapakrepHble XUMHUYECKHE CBOKMCTBA OCHOBAHUH. 2 14.11. 2023
14.11. 2023
11. | XapakrepHble XUMHYECKHE CBOMCTBA COJICH. 2 21.11. 2023
21.11. 2023
12. | XuMuvecKue peakiuy B pacTBOpax. 2 28.11. 2023
28.11. 2023
13. | B3aumocBs3p pa3iMYHBIX KJIACCOB HEOPraHMYECKHX | 2 5.12. 2023
COCIMHEHUN. 12.12. 2023
14. KauecTBeHHBIEC peakiuu Ha HEOPTAaHUYECKUE BEIIecTBA U | 2 19.12. 2023
HOHBL. 19.12. 2023
15. Pacuetsl MaccoBoii uiIM OO0BEMHOM J0OJA BbIXOJA | 3 26.12. 2023
MPOIYKTa peakiMM OT TEOPETUYECKH BO3MOMKHOTO. 26.12. 2023
9.01. 2024
16. | Pacuerst MaccoBod gonmu  (Macchl) XMMHYECKOTO | 3 9.01. 2024
COEJIMHEHUS B CMECH. 16.01. 2024
16.01. 2024
17. | Pemenue  TPEeHHPOBOUHBIX  3agady MO  TeMme: | 2 23.01. 2024
«Heopranndeckast XuMus». 23.01. 2024
18. | PemeHune  TpPeHHPOBOUHBIX  3agady MO  TeMme: | 2 30.01. 2024
30.01. 2024

«Heopranungeckas Xumus».




Ne

Kon-60

Jlama nposedenus 3ansamuil

Haumenosanue pazoenoe u mem Inanupyema | @axkmuuecka
Vpoka yacos 4 p
Tema 3. Opranuveckasi Xumusi
19. | Teopusi cTpoCHUS OPTAaHUUECKUX COCAMHECHUN. 1 6.02. 2024
20. | XapakTepHble XUMHUYECKHE CBOMCTBA yIIIEBOI0POJIOB. 2 6.02. 2024
13.02. 2024

21. | XapakTepHble XUMHUYECKHE CBOWCTBA MpPENCIbHBIX | 2 13.02. 2024
OJTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB, (heHoIa. 20.02. 2024

22. | XapakTepHble XMMHYECKHE CBOWCTBA  aIbJCTUIOB, | 2 20.02. 2024
Mpe/iebHBIX KApOOHOBBIX KHCIOT, CI0XKHBIX 3(pUPOB. 27.02. 2023

23. | XapakTepHble XMMHYECKHE CBOMCTBA a30TOCOIEPIKAIINX | 2 27.02. 2024
OPraHUYECKUX COCTUHECHHI. 5.03. 2024

24. | B3anMOCBSs3b OPraHUYECKUX COCTMHEHHN. 2 5.03. 2024

12.03. 2024

25. | CocraBieHue ypaBHEHUH OKUCITHTEIBHO- | 2 12.03. 2024
BOCCTaHOBHTEIHHBIX peaxmuii c ydacTuem 19.03. 2024
HEOPraHUYECKUX BEIIECTB.

26. | CocraBicHue ypaBHEHUH OKHUCJIUTENIBHO- | 2 19.03. 2024
BOCCTAHOBHTEINIBHBIX PEAKINH C YIaCTHEM OPraHUIECKHX 9.04. 2024
BEIICCTB.

27. | Pemenue TPEHUPOBOYHBIX 3a/1a4 1o Teme: | 3 9.04. 2024
«Heprannueckass XuMusi». 16.04. 2024

16.04. 2024

28. | Pemenue TPEHUPOBOYHBIX 3a/1a4 1o Teme: | 3 23.04. 2024

«Opranuyeckass XuMHsI». 23.04. 2024
7.05. 2024
Tema 4. MeToabl NO3HAHUSA B XUMHUH

29. | O0mue mpeacTaBleHHs O MPOMBIIUICHHBIX CIIoco0ax | 2 7.05. 2024
MOJIyYCHHUST BaKHCUIIIMX BEILIECTB. 14.05. 2024

30. Pacuernble 3amaun Ha ycTaHOBIeHHE Macchl (0Owbema, | 3 14.05. 2024
KOJIMYECTBO BEIIECTBA )IIPOIYKTOB PEAKIIHH. 21.05. 2024

21.05. 2024
Peseps: 4u
31. | Urorosslit koHTpOIb B popme EI'D. 2
32. | Urorosslit koHTpoOIb B popme EI'D. 2
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Tpeﬁonaﬂnﬂ K YPOBHIO MOATOTOBKH BBINIYCKHHUKOB 110 pe3yjJbTaTaM 0CBOCHUSA

NPOrpaMMbl BHEYPOUHOIi 1eSITeIbHOCTH MO0 KYpPCy «3aHMMATEeTbHAS XUMUS»
3uamos/llonumamo:

Basicueiiniue xumuueckue nonamus

- BBUIBIIATh XapaKTE€pPHBbIC MPHU3HAKU MOHSATUMN: BEIIECTBO, XUMUUYECKUM IJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTENbHBIE AaTOMHBIE M  MOJIEKYJISIDHBIE  MAacChl, HWOH, M30TOIbI, XUMHYECKasi CBS3b,
ANEKTPOOTPHUIIATEIHLHOCTD, BaJICHTHOCTh, CTENIEHb OKHCIICHUSI, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJICKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS, PACTBOPHBI, JIEKTPOIUTHI U HEIICKTPOIUTHI,
ANEKTPOJUTAYECKAS ~ JUCCOLMAIMS, THAPOJIN3, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCICHUE W
BOCCTAHOBJIEHUE, JJIEKTPOJIHN3, CKOPOCTh XUMHUYECKOW PEaKIMH, XMMHYECKOE pPaBHOBECHE, TEIJIOBOU
3¢hdeKT peakiuu, yriaepoaHblil CKeIeT, PyHKIIMOHAIbHAS TPYIINa, U30MEPUSI U TOMOJIOTHSI, CTPYKTYpHas U
MPOCTPAHCTBEHHAS! H30MEPHs, OCHOBHBIE TUITBI PEAKIIMI B HEOPTAHUYECKOM M OPraHNYECKON XUMUU;

- BBIIBIAThL B3aUMOCBSI3M IIOHATHH, WCIIOJB30BAaTh BaKHEHIINE XUMHUUYECKHE IIOHSITHSA A
O0OBSICHEHUS OTJICITHHBIX (DAKTOB U SIBJICHUH;

- IPUHAIJISKHOCTH BEIMIECTB K PA3IUYHBIM KJIacCaM HEOPTaHUYECKUX COCAMHEHU;

- TOMOJIOTH, U30MEPHI;

- XHUMHYECKHUE PEAKITUU B OPTaHUYECKON XUMHUH.

OcHoeHble 3aKOHbL U MeopUU XUMUU:

- TIPUMEHSATH OCHOBHBIC TOJIOXKCHHUS XMMHUUYECKHX TEOPHH (CTPOCHHUS aToMa, XMMHUYECKOH CBSI3H,
ANEKTPOJUTUYECKOW JTUCCOIMAIINN, KHUCIOT M OCHOBAaHHMH, CTPOCHHUS OPraHUYeCKUX COCAMHCHUH,
XUMUYECKON KMHETHKH) JJIsI aHaJIu3a CTPOCHUS M CBOMCTB BEIIECTB;

- IOHUMATh TPAHUIIBI MPUMEHUMOCTH YKa3aHHBIX XUMHYECKUX TCOPHUA;,

- noHumatk cMbicn llepuoamueckoro 3akoHa J[.M. MenzaeneeBa M HCHOJIB30BATh €ro s
KaueCTBCHHOTO aHallu3a M OOOCHOBAHHMS OCHOBHBIX 3aKOHOMEPHOCTEH CTpOCHHUS aTOMOB, CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COEIUHEHHUH.

Bajcneiimue sewiecmea u mamepuasnl

- KJIacCH(UIIMPOBaTh OPraHMYECKHE BEIIECTBA I10 BCEM M3BECTHBIM KIACCH(DUKAITMOHHBIM
MIpU3HAKaM;

- 00BACHATH OOYCIOBICHHOCTh MPAKTUYECKOTO NMPUMEHEHHs BEIIECTB MX COCTaBOM, CTPOCHUEM U
CBOMCTBaMU;

- XapaKTepU30BaTh MPAKTHYECKOE 3HAUCHUE JAHHOT'O BEIIIECTBA;

- 00BSICHATH 001IME CIOCOOBI ¥ MPUHITUITBI TOTYYeHHS HanOoJiee BXKHBIX BELIECTB.

Ymuemo:

Has3zvigamo uzyuennvle eeujecmea no mpueuaIbHOU UIU MEHCOYHAPOOHOU HOMEHKamype.

Onpeodenamuv/Knaccugpuyuposamo:

- BQJICHTHOCTb, CTENIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB, 3apsi/ibl HOHOB;

- BUJ XUMHUYECKHX CBSI3€l B COEUHEHUAX U TUI KPUCTALIMYECKON PEIIETKH;

- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI;

- XapakTep cpe/ibl BOAHBIX PACTBOPOB BELIECTB;

- OKHCJIUTENIh U BOCCTAHOBUTEID;

- IPUHAJIJIEKHOCTD BEIIECTB K PA3IMYHBIM KJIACCAM HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUN;

- TOMOJIOTH ¥ U30MEDPBI;

- XUMUYECKHE pEeaklMd B HEOPraHWYeCKOW U OpraHMYecKod XuMuu (MO0 BCEM H3BECTHBIM
KITaCCU(UKAITMOHHBIM MTPU3HAKAM ).
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Xapaxkmepu3zoeamp:

- S, p u d-3;memMeHTHI 1o X noJiokeHuro B [lepuoanueckoit cucreme [I.11. Menneneesa;

- 00IIHMe XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIIIOB U HEMETAJIOB;

- o0mme XMMUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKUX COCTUHCHHM, CBOWCTBA
OT/ICNbHBIX MPEJCTaBUTEIIEH 3TUX KIIACCOB;

- CTPOEHHUE U XUMHYECKUE CBONCTBA N3YYCHHBIX OPTaHUYECKUX COCITMHEHUH.

Obvacuame:

- 3aBUCHUMOCTb CBOWCTB XHMHYECKHX JJIEMEHTOB W MX COCJAMHEHHM OT IOJIOXKEHHUS DJIEMEHTa B
IIepnoanueckoii cucreme .M. Menneneesa;

- IPUPOY XUMHUYECKOH CBS3U (MOHHOM, KOBaJEHTHOM, METANINYECKOM, BOJIOPOTHOMN);

- 3aBUCHUMOCTh CBOMCTB HEOPTaHMYECKUX U OPTraHUYECKUX BEIIECTB OT UX COCTAaBa U CTPOCHUS;

- CYIIHOCTb U3YUYECHHBIX BHJIOB XUMHUYECKUX PEAKIIUN (DJIEKTPOJIUTHUUECCKON JUCCOLUAIINHI, HOHHOTO
00MeHa, OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX) U COCTABIISITh UX YPAaBHEHUS,

- BJIUSIHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIMK U HA CMEIICHUE XUMHYECKOTO
paBHOBECHS.

Pewamp 3a0auu:

- BBIYMCJICHHUE MACChl pACTBOPEHHOTO BEIIECTBA, COACPIKAIIETOCS B OMPECIICHHON Macce pacTBopa
C U3BECTHOM MacCOBOM JI0JIEH;

- pacueThl: 00BEMHBIX OTHOIICHUN Ta30B MPU XUMHUECKHUX PEAKITUIX;

- pacueThl: Macchl BeIllecTBa WK 00beMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce MU
00BEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKLIUU BEIIECTB;

- pacueTsl: TeII0BOTO A (dheKTa peaKinu;

- pacyeThl: Macchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIMH, €CIH OJHO W3 BEIIECTB
JTaHO B M30BITKE (MMEET IPUMECH);

- pacueThl: Macchl (00beMa, KOJIMYeCcTBa BEIIECTBA) MPOIyKTa PEaKiuu, €ClIM OJIHO U3 BEIIEeCTB JaHO
B BUJIE pacTBOPA C ONpeAeICHHOW MAacCOBOM J10JIei pacCTBOPEHHOIO BELIECTBA;

- HaXOKJICHHE MOJIEKYJISIPHOI (OpMYIIbl BELIECTBA;

- pacueThl: MaccoBOM WM OOBEMHON JIOJIM BBIXOJA MPOAYKTa PEAKIHH OT TEOPETUYECKU
BO3MOXHOTO;

- pacdeThbl: MaccoBOil 10J11 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH;

- COCTaBJICHUE IEMOYEK T€HETUYECKON CBS3M XMMHUYECKUX COCAMHEHUN (HeopraHudeckas XUMUs U
OpraHHYecKas XUMHS).
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