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9JICKTHBHOTO Kypca «PemeHue 3a1a4 mo XuMum»
naa 10 kaacca

Sumumua C.H., yuutenb XuMuu

((D.I/I.O. COCTaBUTEJISI IPOTPAMMBI)

2024-2025 y4eOHblii ron



IHosicHUTEALHAA 3aIIHCKA

Pabouast mporpamma a5eKTUBHOTO Kypca «Peuwenue 3aday no xumuuy 1 10 kmacca cocraBiieHa B
COOTBETCTBHUU CO CIEAYIOINIMMU HOPMATUBHO-IIPABOBBIMU JOKYMEHTAMMU:
. ®denepanbHbiii 3akoH 0T 29 nekabps 2012 r. N 273-®3 "O6 obpazoBanuu B Poccuiickoit
Oenepanun";
. dI'OC COO ([Tpuka3 MunuctepcTBa 00pazoBanus 1 Hayku PD ot 17 mas 2012 r. N 413 "O6
YTBEPXKICHUN (PeIepaIbHOIO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEAHEro OOIIero
obpazoBanus" (¢ UBMECHEHHUSIMHU M JTOTIOJHCHHUSIMH));

o @®OIT COO (ITpukaz MunuctepcrBa npocsemieHuss PO or 23 nostOps 2022 r. Ne 1014 "O6
yTBepKIAcHUU (eiepaibHON 00pa30BaTeILHON MPOrpaMMBbI CpeHEro o0Iero oopasoBanus");

. VYueonsiii mman MKOY bepesorckoit COII na 2024-2025 y4ueOHbIi ro;

. [TonmoskeHue o mopsiiKe pa3pabOoTKU, YTBEPKACHUS U Pealiu3alui pabodnx MporpamMM yueOHbBIX
KYPCOB, IPEIMETOB, JUCIHUIUIUH (MOIYeH).

XuMudeckoe 0o0pa3oBaHUE 3aHMMANIO W 3aHUMAET OJIHO M3 BEIYIIUX MECT B CHUCTEME OOIIero
oOpa3oBaHMs, 4YTO ompeaensiercss Oe3yCIOBHOM MPAaKTUYECKOM 3HAYMMOCTBIO XUMHUH, €€
BO3MOXXHOCTSIMH B TIO3HAHUHM OCHOBHBIX METOJIOB U3YYCHHUS MPUPOJLI, (PyHIaAMEHTAIBHBIX HAYYHBIX
TEOPUN U 3aKOHOMEPHOCTEM.

Pemienne pacueTHBIX 3a7a4 3aHUMAET BaXXHOE MECTO B M3YyYEHUU OCHOB XMMMUYECKOU Hayku. [Ipm
pelleHny 3aJad MPOUCXOAUT Oojee Tiay0OoKoe U TMOJIHOE YCBOGHHE Y4YeOHOro maTepuala,
BBIPA0ATHIBAIOTCS HABBIKM TPAKTHYECKOTO NPHUMCHCHHS HMCIOIIUXCS 3HAHWUW, pPa3BUBAIOTCS
CIOCOOHOCTH K CaMOCTOSITENIbHOM paboTe, mpoucxoaut GopMUPOBAHUE YMEHUS JIOTUYECKU MBICIIUTS,
KCIIO0Ib30BaTh MPUEMBI aHANIM3a U CUHTE3a, HAXOJIUTh B3aUMOCBSI3h MEXIY OOBEKTaMU U SIBIICHUSIMH.
B 5TOM OTHOIIEHMHU pelleHue 3a1ad SIBISIETCS HEOOXOAMMBIM KOMIIOHEHTOM NpU HM3YYEHHH TaKOU
HayKH, KaK XHUMHUSI.

Pemmenune 3a1au — He camolielb, @ METO/I IO3HAHHUS BEIIECTB U UX CBOMCTB, COBEPIICHCTBOBAHUS U
3aKpeIvIeHs 3HaHUU ydaniuxcs. Uepes perieHue 3aa4 OCyIEeCTBISETCS CBSI3b TEOPUH C TIPAKTHUKOM,
BOCHHUTHIBAIOTCA ~ TPYIOJIOOME, CAMOCTOATENBHOCTh U LEIEYCTPEMJICHHOCTh, (OPMUPYIOTCS
palMoHAIbHBIE TMPUEMBbl MBIIUICHUS. YMEHHE pellaTh 3a7add SBJSICTCS OJHUM W3 TOKaszarenei
YPOBHS pa3BUTHS XUMUYECKOTO MBIIIJICHUS, TITyOMHBI YCBOSHUSI MU Y4eOHOTO MaTepHuaia.

B cBs13u ¢ BBezieHuEM TPOPUIHBHOTO OOYUEHHUSI Ha CTApIIEH CTYIeHH 00IIero oo0pa3oBaHus, Ha Kypc
XUMHH B KJaccax COIHMATbHO-DKOHOMHYECKOTo, (PU3MKO-MAaTeMaTHYecKoro, T'yYMaHHTApHOTO
npoduieii OTBOAUTCA B yueOHOM IjlaHe | Yac B HENEN0, YTO HE MO3BOJIAET YACIUTH JOCTATOUYHO
BpeMeHH Ha pemieHue 3anad. OJIMH U3 BapUAHTOB PEIICHUS 3TOM MpOoOIeMbl — BKIFOUEHHE B YUEOHBIIH
TIJIaH JIEKTUBHOTO Kypca «Pemenne 3amad 1Mo XuMumn», CTPYKTypa KOTOPOTO U BPEMs TIPOBEJICHUS HE
MIPOTUBOpPEYAT MOCIEI0BATEILHOCTH U3yUeHHs TeM B 6a30BOM Kypce «Opranudeckas Xumus». B atom
KypCe€ HCIOIB3YIOTCS OOIIME MOAXOAbl K METOAMKE PEelIeHUs KaK YCJIOKHEHHBIX, HEeCTAaHIAPTHBIX
3aa4, Tak M 3a7a4 IIKOJBHOTO Kypca, NMPUMEHSETCS METOJMKA HX PELIEHUS C TOYKU 3PEHHS
PaIlMOHATBHOTO MPUIIOKEHUS UIEH MAaTEMAaTHKU U (DU3UKHU.

DNEeKTUBHBIN KypC BBITIOJIHAET Cleayromue GyHKINNU:
® pa3BUBACT COJEpKaHME Oa3MCHOTO Kypca XWUMHU, H3Yy4EeHHE KOTOPOTO OCYIIECTBISAECTCS Ha

MUHHMAJIBHOM 00111€00pa30BaTEIbHOM YPOBHE;
® T[03BOJISIET IIKOJBHUKAM YJOBJIETBOPUTH CBOHM IMO3HABATENIbHBIE MOTPEOHOCTH U TOIYYUTHh

JOTIOJTHUTEIBHYIO TIOJITOTOBKY;

e [I03BOJISIET MIKOJBLHUKAM IOATOTOBUTECS K caade EI'D mo xummm.

Ilenu anexmuenozo Kypca:

- BOCHUTaHUE JUYHOCTHU, UMEIOIIEH Pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIIPUSATUE TPUPOIBL;

- pa3BHUTHE TBOPUYECKOTO MOTCHITHATIA YIAIIUXCS,

- pa3BUTHE T[IO3HABATEIHHOW JEATEIBHOCTH Y4YallUXCs Yepe3 aKTUBHbIE (OPMBI M  METOMIbI
o0yJeHus;

- 3aKpermieHHe, CUCTeMAaTHU3alus 3HAaHUKM yJaluxcs 1o XuMHIH;

- oOydeHue yJarmxcsi OCHOBHBIM OJIXO0/IaM K PEIICHUI0 paCYETHBIX 3a/1a4 110 XUMUHU.

3aoauu r3nekmuenozo Kypca:



- Y4MTb ydaluxcs MpUeMaM PEIICHU 3a/1a4 Pa3IN4HbIX TUIIOB;

- 3aKpEIUIATH TEOPETUUECKHUE 3HAHUS, YUUTh TBOPUECKH IIPUMEHATH UX B HOBOW CUTYallUN;

- cHocoOCTBOBATh MHTETpAllMM 3HAHUHN ydyallluXcs, MOJIyYEHHBIX NPU H3yYCHUM MAaTEeMaTHKH M
(GU3MKK TIpH PELICHUH PACUETHBIX 3a/1a4 M0 XHUMHUU;

- IPOAOJKUTH (POPMUPOBAHKHE YMEHUS aHATU3UPOBATH CUTYALMIO U IE€7aTh IPOTHO3BI;

- pa3BUBaTh YUeOHO-KOMMYHHUKATUBHBIC HABBIKU.

Tpebosanun K 3HAHUAM U YMEHUAM PUAULUXCA.
ITocne u3ydeHns TaHHOTO AIEKTUBHOIO Kypca ydaluecs JOJIKHBI 3HAMb:

- cHocoObI peleH sl pa3IMYHbIX TUIIOB 337a4;

- OCHOBHBbIE ()OPMYJIBI U 3aKOHBI, 10 KOTOPBIM IIPOBOJSATCS PACUETHI;

- CTaHJApTHBIC AITOPUTMBI PEIICHUS 3a1a4.

ITocne n3ydeHns JaHHOTO IEKTUBHOIO Kypca ydauuecs JOJDKHBI yMems.:

- pelaTh pacyeTHBIC 3a/1a4U PA3JIUYHBIX TUIIOB;

- YETKO MPEICTABIIATH CYIIHOCTH OIMCAHHBIX B 33/1a4€ IIPOLIECCOB;

- BHUJAETHh B3aUMOCBA3b MPOUCXOAAIIMX XUMHUYECKMX IPEBpAICHUN M HM3MEHEHUM YHCIIEHHBIX
[1apaMeTPOB CUCTEMBI, OIIMCAHHOM B 3aa4e;

- paboTaTh CAaMOCTOSITEIIHHO U B IPYIIIIE;

- CaMOCTOSTEJIbHO COCTaBJIATh TUIIOBbIE XMMUYECKHE 3a7auil U OOBSICHSTH UX PELICHUE;

- BIAACTb XMMHYECKOW TEPMUHOJIOTHEN;

- I0JIb30BaThCs CIPABOYHOW JIMTEPAaTYpoll MO XUMMU s BbIOOpPA KOJIMYECTBEHHBIX BEJIWYMH,
HEOOXOAUMBIX JUTSI PEILICHHS 3a/1a4.

Dopmbl KOHmMPONA:

KJIACCHBIE U JIOMAIIIHUE KOHTPOJIbHbIE paOOTHI

CaMOCTOSITeNIbHbIE PaOOTHI;

3a4ETHI;

3aluTa aBTOPCKUX 3a/1ad.

Mecto npeamera B yueOHOM I1a”He OY
DNeKTUBHBIN Kypc paccunTaH Ha 34 yaca (1 yac B Helemo).
YYEBHO-TEMATHYECKHWM IIJIAH

Tema Yacol
Tema 1. Pacyersl mo xumudeckuM GopmyJiamM U yPABHECHHAM 16
XHUMHYECKHX PeaKIu

Tema 2. Opranuyeckasi Xumust 11
Tema 3. JkcnepuMeHTAIbHBbIE OCHOBBI XMMHH 7
Hroro 34

OcHoBHoOE coep:kaHHe Y4eOHOro Kypca
Tema 1. Pacyersl no XumMuyeckuM GopmyJiaM U ypaBHEHUAM XHMUYecKHX peakuuii (16 1)
OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEHIECTBA: KOJUYECTBO BEIIECTBA, Macca, 00BEM.
MaccoBasi, 00beMHasi ¥ MOJIIpHast 1071 BelecTBa B cMecu. MaccoBasi 10J1s JIEMEHTa B COEIMHEHHH.
[Ipocreitmas nnu sMnupudeckas popmyna. MctunHas wim MosiekynspHas GopMyia.
XUMHUECKOe ypaBHEHHE, TEPMOXMMUYECKOE YpaBHEHUE, TEIIOBOM 3(h(HeKT XUMHUUECKOH peaKIiy.
CrexnomeTrpudeckue pacueTsl. BIXoq npoayKTa peakuuu.

Tema 2. Opranuyeckasi xumus (11 1)
XUMHUYECKHEe CBOWCTBA aJIKAHOB, AJKEHOB, AJKHHOB. CIIUPTOB, ()EHOJIOB, albIECTHI0B. KapOOHOBBIX
kucnot.Ilonumepsl. I'eneTndeckast cBsI3b KJIaCCOB OPraHMYECKHUX BEIIECTB.

Tema 3. JkcnepuMeHTAIbHBbIE OCHOBBI XUMMH (7 9)
KayecTBeHHble peakiuy, HISHTHU(UKALMS BELIECTB, AalrOpUTM HJIACHTU(DUKaLMHU, OJ0K-cxema.
Anroput™ oOHapyXeHHs] OPraHUYEeCKUX COeTMHEHUH.
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DJIeKTUBHBIN Kypc mo xumuu 1 yac B Henes10/34 yacoB B roa PemeHue 3agad mo XuMuu
Kanennapuo-remaruyeckoe miianupoBanue 10 kiaace

Hara Tema ypoka Hara [Ipumeuanue
Ne /o
|

1. Haxoxnenue MOJICKYJISIPHOM maccel | 02.09
BelecTB. PacueT MaccoBOM OJIM 3JIEMEHTA B
BEIIIECTBE.

2. Pacuer maccoBoii monm mpoaykra B cmecu. | 09.09
BrrunciaeHue MaccoBOM O BEIISCTBA B
pacTBope.

3. Pacuersl 00beMHBIX OTHOIIEHUH TazoB mpu | 16.09
XUMUYECKUX PEAKITUSIX.

4. Pacuernsie  3amaum  mo  ypaBHenwuio | 23.09
XUMUYECKUX peakiuii (110 M3BECTHON Macce)

5. Pacyernsie 3a1a4u o ypaBuenuto | 30.10
XUMHYECKHX peaknuid (Mo HW3BECTHOMY
o0Bemy)

6. Pacuets! TermoBoro 3¢ dexra peakuuu. 07.10

7. Pacuetsr maccoBoitl nonu mpoaykra peakiuu | 14.10
OT TEOPETHUICCKH BO3MOKHOTO.

8. Pacuetsr 00beMHOI 10omM mpoaykTa peakiuu | 21.10
OT TEOPETHUYCCKH BO3MOKHOTO.

9. Pacuer wmaccel, KoaumuecTBa BemecTtBa | 11.11

MPOJYKTa PEAKIMH, €CIU OIHO BEIIEeCTBO
JIAHO B U30BITKE.

10. Pacuer maccel, o0bema mpoxaykra peaxmum, | 18.11
€CJIM OJIHO BEIECTBO JIaHO B U30BITKE.
11. Pacuer Maccel m  kommdecTtBa Bemiectsa | 25.11

MPOAYKTa pPEAKLUUHU, €CIH OJHO BEIIECTBO
JTAHO C TPUMECSMH.

12. Pacuer maccel u o0beMa npoaykra peaxiun, | 02.12
€CJI OJIHO BEIIECTBO JIaHO C IPUMECSIMH.

13. BeiBos1 hopmyst opraHu4ecKoro BemecTna. 09.12

14. BeiBog ¢opmyn opranuyeckoro BemiecTsa. | 16.12
[IpakTukym

15. BeiBog ¢opmyn opranumyeckoro BemiectBa | 23.12
110 OTHOCHTEJBHOM IJIOTHOCTH BENIECTBA.

16. BeiBog ¢opmyn opranmyeckoro Bemiectsa | 30.12
M0 OTHOCUTENFHOW TUIOTHOCTH BEIIECTBA.
IIpakTuKyM

Tema 2. Oprannveckasi XuMHusi

17. Pemenue ypaBHeHuit xumuyeckux peaxnuid | 13.01
110 XMMHUYECKHM CBOMCTBAM aJIKaHOB.

18. Pemenue ypaBHeHuit xumuyeckux peaxunuii | 20.01
110 XMMHUYECKHM CBOMCTBAM aJIKEHOB.

19. Pemenue ypaBHeHui xumuyeckux peakunuid | 27.01
10 XMMHUYECKHM CBOWMCTBAM aJKUHOB.

20. Pemenue ypaBHeHuit xumuyeckux peaxnuid | 03.02

M0 XHUMHYECKHM CBOHCTBaM CIIMPTOB H
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(heHonoB

21. Pemenue ypaBHeHuit xumuyeckux peaknuii | 10.02
110 XUMHUYECKIM CBOHMCTBAM aJIbJIETHJIOB.

22. Pemenue ypaBHeHHH xumuyeckux peaxmuid | 17.02
[0 XHUMHUYECKUM CBOMCTBaM KapOOHOBBIX
KHUCJIOT

23. [Tonumepsl. 24.02

24. Pemenne nenodek ypaBHeHuH Xxumudeckux | 03.03
peaKkuid.

25. I'eneTnyeckas cBsA3b KJIACCOB OpraHudeckux | 10.03
BEIIECTB.

26. ['enernueckas CBsI3b KJIACCOB OpraHuyeckux | 17.03
BEIIECTB.

27. I'eneTndeckas cBsi3p KiaccoB opranmueckux | 31.03
BEIIECTB.

Tema3.IkcnepuMeHTAIbLHbIE3AIAYN

28. KauecTBeHHbI€ peakiuu Ha yrieBogopoabl. | 07.04

29. KauecTBeHHble peakuuu Ha cnuptel u | 14.04
(dheHo.

30. KayectBennsle peakinun Ha KapOoHOBBIE | 21.04
KHCIIOTBHI.

31. Pemenue skcriepuMeHTaNbHBIX 3a7a4. 28.04

32. Pemenue skcriepMeHTaNbHBIX 33/1a4. 05.05

33. 3ammTa aBTOPCKHUX 3aj1ay. 12.05

34. 3ammTa aBTOPCKUX 3aj1ay. 19.05

YyeoHo-MeToauYeCKN KOMILJICKT

Jna yuumens.

1.

2.

ok~

[Iporpamma kypca xumum s 8-11 kiaccoB 0011€00pa30BaTEeNbHBIX YUPEKICHUN (aBTOP
I'a6bpuensn O.C.).

Hantneko B.M. Kak Hay4nTh WIKOJBHHKOB pPEIIAaTh 3aJa4d IO OPraHMYECKOW XMMHH. — M.:
[Ipoceemenne, 2021

3abpoauna P.U., Conorenkas JI.A.. KauecTBeHHbIe 3a/1a4u B OpraHnveckoil xumuu. — benropon,
1996.

Pomanosckas B.K. Pemenne 3amau. — C-Ilerepoypr, 2018

Mrpemmuep I'.'H., XoxnoB A.M. Metoauka pacueTHsIX 3aaad no xumun 8-11 kiaccos. — M.:
[Tpoceemienue, 20121

Jna yuawuxcs.

orwdPE

o

Ky3bpmenko H.E. Yuuce pemarts 3anaun no xumuu. — M.: Ilpocsemenne, 1986.

Ky3bpmenko H.E., Epemun B.B. Xumus ans aburypuentoB u ydamuxcs. — M.: Ok3amen, 2003.
Jlupun P.A., Monouko B.A. Xumus nns aburypuento — M.: Xumust, 2021

Mapmanosa I'.JI. 500 3agau no xumuu. 8-11 knacc. — M.: U3gar-mkomna, 2000.

Cnera JI.LA., Xomun 1O.B., Yepnoii A.B. KoHkypcHble 3a7auu 1O XMMHHM C DPELIECHUSMHU. —
Mocksa-XapbekoB: Mnekca-rumuasus, 1998.

Xomuenko [.I1., Xomuyenko U.I'. COOpHUK 3a7ad MO XMMHH JUIS MOCTYMAIOMIMX B BY3bl. — M.:
Hosas Bonua, 2020




