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IHosicHUTEIbHAA 3aIIHCKA

Pabouas mporpaMMa 3J€KTHBHOTO Kypca IO XUMUU «XUMHS B PaCUETHBIX 3aJadax» JJs
11 xnacca paspaborana Ha ocHOBe oOpaszoBatenbHOM mporpammbl MKOVY COII Ne7,
IPUMEPHON MPOTrpaMMBbl IO XUMUU U aBTOPCcKOM nmporpammel o xumuu O.C. I'aGpuenss ans
cpeaHero oo0IIero 0opa3oBaHusl.

XuMuyeckoe 00pa3oBaHME 3aHMMAlO U 3aHUMAET OJHO M3 BEIYyIIUX MECT B CHUCTEME
o01miero o0pa3oBaHus, 4TO OIMpeaessieTcs: 0€3yCIOBHOM MPAaKTUYECKOW 3HAYUMOCTBIO XUMUH,
€€ BO3MOXXHOCTSIMU B MTO3HAHUM OCHOBHBIX METOJIOB M3YUYECHUS MPHUPOAbI, (QyHIAMEHTAIbHBIX
Hay4YHBIX TEOPUH U 3aKOHOMEPHOCTEMN.

Pemenne pacdeTHbIX 3aqad 3aHMMAeT Ba)KHOE MECTO B HM3YyUYEHHU OCHOB XHMHUYECKOM
Hayku. [lpu pemenun 3amad mpoucxoaut Oosiee TIyOOKOE M TOJHOE YCBOEHHE y4eOHOTO
MaTepuaia, BhIpabaThIBAIOTCS HABBIKM IMPAKTUYECKOTO MPUMEHEHUS HMEIOIIUXCS 3HAHUM,
Pa3BUBAIOTCS CHOCOOHOCTH K CAaMOCTOATEIBHON paboTe, MPOUCXOAUT (POPMHUPOBAHUE YMEHHUS
JOTHYECKH MBICIUTh, UCIOJb30BaTh IPUEMbI aHAM3a W CUHTE3a, HAXOJIWUTh B3aMMOCBS3b
MeX1y OOBEKTaMH U SBJICHUSMU. B 3TOM OTHOIIEHHMH pelleHue 3a1ad  SBJISETCS
HEOOXOJMMBbIM KOMIIOHEHTOM IIPU U3yYEHUU TaKOW HAyKH, KaK XUMHUSL.

Pemenune 3amau — He camouleidb, a METOJ I[IO3HAHUS BEIIECTB M HX CBOMCTB,
COBEpUICHCTBOBAHMSA W  3aKpeIUIEHUs 3HaHUM yuwamuxcs. Yepe3d penieHue 3agad
OCYIIECTBIISIETCS  CBSI3b  TEOPUM  C  NPAKTUKOW,  BOCIUTBHIBAIOTCA  TPYH0JIOOME,
CaMOCTOSITENIBHOCTh M IEJIEYCTPEMJICHHOCTh, (OPMHUPYIOTCS PAlMOHAIBHBIE TMPUEMBI
MBIIUICHUS. YMEHHUE peliath 3aJaydl SBISIETCS OAHMM W3 TOKa3aTeliel YpPOBHS Pa3BUTHS
XUMHYECKOTO MBIIUICHUS, TTyOWHBI YCBOCHHUS UMHU y4E€OHOTO MaTepuraa.

B cBsi3u ¢ BBeZieHMEM TPO(PHIBHOTO 00YUYEHUs HA CTaplleld CTyneHu o0uiero oopa3oBaHusl,
HA KypC XHMHH B KJaccax COIHAIbHO-?KOHOMHUYECKOTO, (PU3UKO-MATEMAaTHYECKOTO,
TYMAaHUTAPHOTO Mpoduiieid OTBOAUTCS B YUEOHOM IUIaHe | yac B HEJENI0, UTO HE MO3BOJIAET
yIETUTh JOCTaTOYHO BpPEMEHH Ha perieHue 3agad. OAWH W3 BapUAaHTOB PEIICHUS ITON
npoOsieMbl — BKJIIOYEHHME B Y4YEOHBIN IJIaH DSJEKTUBHOrO Kypca «PelleHne XHMHUYECKUX
3a/1ay», CTPYKTypa KOTOPOrO M BpeMsl MPOBENEHUS HE MPOTHBOPEYAT MOCIEI0BATEIbHOCTH
u3ydeHus TeM B 0a30BoM Kypce «OpraHuueckas XuMus». B 3TOM Kypce HUCHOIB3YHOTCS
oOle MmoaxoJpl K METOAMKE PEIICHHs KaK YCJIOKHEHHBIX, HECTaHJAapTHBIX 3ajad, TaK U
3alad IIKOJIBHOTO Kypca, NPUMEHSETCS METOAMKAa WX PEIIeHHUs C TOYKH 3pEHHs
palMOHAaIBHOIO MPUIIOKEHUS UACH MaTeMaTHKU U (PU3UKH.

DNEKTUBHBIN KypC BBITIOJIHACT CIEIyIOIne QyHKINU:
® pa3BUBaET cojepkaHrue 0a3MCHOTO Kypca XMMHH, H3y4YeHHE KOTOPOTO OCYIIECTBISETCS Ha

MUHUMAaJIBHOM 00I11€00pa30BaTeIbHOM YPOBHE;
® TI03BOJISICT IIKOJBHUKAM YAOBIETBOPUTH CBOM MO3HABATEIbHBIC TOTPEOHOCTH M MOIYYUTh

JIOTIOJTHUTEIBHYIO TOATOTOBKY;
® TI03BOJISIET IIKOJbHUKAM MOJATOTOBUTHCS K caaue EI'D mo xumum.

Ilenu snekmuenozo Kypca:

- BOCHHUTAaHHE JUYHOCTH, UMEIOIIECH Pa3BUTOE €CTECTBEHHO-HAYYHOE BOCTIPUSATHE IPUPOIBI;

- pa3BUTHE TBOPYECKOTO MOTEHIIMATA YIAITUXCS;

- pa3BUTHE MO3HABATEIHHOW JCATEIHLHOCTH YYAIIUXCS Yepe3 aKTHBHBIC (OPMBI U METOIBI
oOy4eHus;

- 3aKperieHHe, CUCTEeMAaTH3aIlUs 3HAHUHN yJaIuXxcsl 10 XUMUU;

- oOydeHure yyammxcsi OCHOBHBIM ITOJIX0JIaM K PEIIEHUIO PACUETHBIX 3a/1a4 M0 XUMHUHU.
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3aoauu r3nekmuenozo Kypca:

YUUTHb YHAIUXCA IIpUEMaM PCHICHUA 3a1ad pa3/IMYHbIX THIIOB,

3aKPCINIATh TCOPCTUUCCKUC 3HAHUA, YIUTh TBOPYCCKU IIPUMCHATH UX B HOBOH CUTyalluu,
CIT0cOOCTBOBATH HHTCI'pallun 3HAaHUU YHallIuxcCs, MOJYUYCHHBIX ITPU U3YYCHHUU MATCMATUKHU
)41 (1)I/ISI/IKI/I IMIpHU pCIICHUHN PACUYCTHLBIX 3a1a4 110 XUMHH;

IMpOaO0JIZKUTDb q)OpMI/IpOBaHI/IC YMCHUA aHAJIM3UPOBATh CUTYAIHUIO U JCJIATh IIPOTHO3bI;
pas3BUBaThb yT-Ie6HO-KOMMYHI/IKaTI/IBHBIe HaBBIKH.

Tpeobosanusn K 3HAHUAM U YMEHUAM YUAUWUXCAL.

Ilocne u3ydeHns JaHHOTO JIEKTUBHOTO Kypca y4alluecs TOJKHBL 3HAmb.!

CHOCOOBI pelIeHNs pa3IMuHbIX THIIOB 3a/1a4;

OCHOBHBIE (HOPMYJIBI M 3aKOHBI, IO KOTOPBIM MTPOBOSTCS PACUETHI;

CTaHJAPTHBIE AITOPUTMBI PELICHHS 3a/1a4.

[Tocne n3yuyeHus JaHHOTO JJIEKTUBHOTO Kypca y4alluecs NOIKHBL YMemb.

pelIaTh pacyeTHBIE 3a1a4d Pa3JINYHbIX TUIIOB;

YETKO MIPEACTABIIATH CYIIIHOCTh ONMCAHHBIX B 3a7a4€ IIPOLIECCOB;

BUJIETb B3aUMOCBS3b IPOUCXOIAIIMX XUMHUUYECKUX IIPEBpALlCHUH UM HU3MEHEHUMU
YUCJICHHBIX [1ApaMETPOB CUCTEMBI, OIIMCAaHHOM B 3a/1a4¢€;

paboTaTh CAMOCTOATENBHO U B TPYIIIIE;

CaMOCTOSITENIbHO COCTABJIATH TUIIOBbIE XUMUUYECKUE 3a]Ja4l U OOBSICHATH UX PELICHHUE;
BJIAJICTh XUMHYECKON TEPMUHOJIOTHEN;

MOJIb30BAaThCS CIPABOYHOM JIMTEPATypoOd MO XUMHUHU I BbIOOpa KOJIMYECTBEHHBIX
BEJIMYMH, HEOOXOJUMBIX ISl pEICHUS 331a4.

Dopmvl KOHmMponA:
® KJIACCHBIEC U JOMAIIIHUE KOHTPOJIbHBIE pa0OThI

CaMOCTOSATENbHBIE pa0OTHI;
3a4eThl;
3alUTa aBTOPCKUX 3a]1a4.

Mecto npeamera B yueOHoM miiane QY

DOneKTUBHBIA Kypc paccunTaH Ha 34 yaca (1 yac B Henento).

YYEBHO-TEMATHYECKM IIJIAH

Ha3Banue TeMbl KonnuecTBO
4acoB

Tema 1. Pacuersl mo xummuyeckum ¢opmysaam u | 12
YPABHEHUSIM XMMHUYECKHX peaKiuii

Tema 2. CTpoeHne aToMa M CTPOEHHE BelleCTBA

Tema 3. Xumnueckue peakumu

Tema 5. Oprannyeckasi XuMus

3
8
Tema 4. Heoprannueckass Xumust 4
4
2

Tema 6. IxcnepruMeHTAIbHbIE OCHOBbI XUMUM




Pe3eps 1

HUroro 34

OcHOBHOe coaepxkanne yueOHOro Kypca
Tema 1. Pacuernl mo xumMmuyeckum ¢opMyJiaM U YPaBHEHUAM XHMHYECKHX peaknmii (12
4)
OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKM BEIIECTBA: KOJUYECTBO BEIIECTBA, Macca,
o0BeMm.
MaccoBas, oObeMHass U MOJIsIpHasi JOJs BEHIeCTBA B cMecu. MaccoBas JOJis DJIEMEHTa B
COCUHEHHUH.
[Tpocreitmas nin smnupuueckas Gopmyna. MctuHHas wiu MonekysapHas popmyia.
XUMUYECKOE YpaBHEHHE, TEPMOXMMHUYECKOE YpaBHEHHE, TEIUIOBOM 3PQPEKT XUMHUECKON
peaKkuuu.
CrexuomeTpruyeckre pacdeTsl. BbIXOJ IPOAYyKTa peaKkiuu.
Tema 2. CTpoeHune aToMa u cTpoeHHe BeniecTBa (3 4)
SAnpo: mnpoToHel U HEWUTpOHBL. M30TOmBl. DNEKTPOHBL. DJEKTPOHHAs  000J0YKa.
OHeprerndyeckuil ypoBeHb. OCOOEHHOCTHM CTPOEHHUS AJIEKTPOHHBIX O0OJIOUEK aTOMOB
AIIEMEHTOB 4-r0 U 5-T0 MepUo0B neproanueckoit cucremsl JI. Y. MenpeneeBa (mepexoaHbIx
anemeHToB). [loHsATHE 00 OopOUTANAX. S- U P-OpOUTAIN. DIEKTPOHHBIE KOH(DUTypalluid aTOMOB
XUMHAYECKUX DJIEMEHTOB.
Tema 3. Xumuueckue peakuuu (8 4)
Peaknuu coenvHEHUs, pa3IOXKEHHs, 3aMelnleHuss M OOMEHa B HEOPraHW4YecKOM U
OpraHu4eckoil Xumuu. Peakiuu sk30- ¥ 3HAOTEpMUYECKUE. TermnoBoi 3PHEeKT XUMHUUECKOM
peakuMu W TEPMOXMMHYECKME YpaBHEHUsA. Peakuum TOpeHHs, Kak YaCTHBIM Ciiydau
DK30TEPMUYECKUXPEAKIIUH.
CKOpOCTh XMMHUYECKON PEAKLIMHU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMU OT MPUPOJIBI
pearupyrommx  BELIECTB, KOHLEHTpPAaUWHW, TEMIIEpaTypbl, IUIOIIAJA  ITOBEPXHOCTH
COIIPMKOCHOBEHUS M Kartanm3aropa. Peakiuu romo- u rereporenssle. [IonsaTue o xaranuse u
Karainuzatopax. @DOepMeHThl Kak OHOJOTMYECKHEe KaTalu3aTopbl, OCOOEHHOCTH HX
dbynkuuonupoanusi. HeoOpatumbie U oOparumble xumudeckue peakiuu. CocrosiHue
XUMHUYECKOTO paBHOBECHs JIi OOpaTUMBIX XMMHUYECKHUX peakiuil. CrnocoObl cMelieHHs
XMMHYECKOTO PaBHOBECHUSA. Te€Oopus dIEKTpoauTHYecKas auccouuanus. Kuciorel, OCHOBaHUS
U COMM C TOYKM 3PECHUS TEOPUM DIICKTPOIUTUYECKOW JHUCCOIMALIHU. HeobGpaTtumsrit
ruaposnn3. OOpatumblii ruaponu3 conel. Crenenb okucinenus. OnpeneneHue CTENEHU
okucieHus: no Qopmyne coeauHeHus. l[loHaTue 00 OKHUCIUMTEIHLHO-BOCCTAHOBHUTEIbHBIX
peakuusax. OKUCIEHUE U BOCCTAHOBJIEHUE, OKUCIIUTEb U BOCCTAHOBUTENb.
DJIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC. DNEKTPOIU3 PACIUIAaBOB H
pacTBOpPOB.
Tema 4. Heoprannueckasi xumus (4 4)
B3aumojeiicTBue MeETaNIOB C  HeMeTaulaMu  (XJIOpOM, CEpOll U KHUCIOPOIOM).
B3anmoieiicTBrE 1IETOYHBIX U MIETOYHO3EMENBHBIX METAIIOB C BOJIOW. DIEKTPOXUMUYECKUMA
pAl HANpPSDKEHUM METauloB. B3amMonencTBHE METAUIOB C PAaCTBOPAMHU KHCIOT U COJIEH.
Amtomunotepmusi. B3aumopeiictBue HaTpusi ¢ 3TaHosioM U (eHonoM.  CpaBHUTEIbHAS
XapaKTEPUCTHKA TaJIOTEHOB KaKk HaumOoJee THUMUYHBIX MPEJCTABUTEICH HEMETAIUIOB.
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OKuCIUTENbHBIE CBOMCTBA HEMETAUIOB (B3aMMOJEWCTBHE C METANIaMH U BOJOPOJIOM).
BoccranoBuTenpHbIE CBOMCTBA HEMETAJUIOB (B3aumosieiicTBue C Oonee
AJIEKTPOOTPULIATEIBHBIMU ~ HEMETAUIAaMU M CJIOKHBIMH  BELIECTBAMM-OKHCIUTEISIMU).
Knaccudukanuss kuciaor. XUMHUYECKHE CBONCTBA KUCJOT: B3aUMOJICHCTBUE C MeETaJlJIamH,
OKCHJAaMH  METaJUIOB, TUAPOKCHIAMH  METaNIOB, COJIIMH, CIOUpPTaMH  (peakuus
srepu¢ukanun). OcoOble CBONCTBA A30THOW U KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
OcHoBaHusA, UX Kiaccupukanus. XUMHUECKUE CBOMCTBA OCHOBAHH: B3aUMOJICHCTBHUE C
KHMCJIOTAMH, KUCIOTHBIMM OKCHJIAMHM M COJIIMHM. PasiiokeHrne HepacTBOPUMBIX OCHOBAaHHM.
Knaccudukanus conei: cpeaHue, KUCIbIE W OCHOBHbIE. XHUMHYECKHE CBOMCTBA COJCH:
B3aMMOJICHCTBUE C KMCIIOTaMH, LIEJI0OYaMHU, METAJUIAMU U COJSIMU. [IoHsATHE O TEeHETHYECKOU
CBSI3M M T'€HETUYECKUX psAfax. ['eHernueckui psa meTtawia. | eHeTHYeCcKui psii HeMeTalla.
Oco0eHHOCTH TEHETUYECKOTO Psiia B OPraHU4IeCKONW XUMHUU.

Tema 5. Oprannueckasi xumus (4 4)

XUMUYECKUE CBOMCTBA AaJKaHOB, AJIKEHOB, aJKWHOB. CIUPTOB, (EHOJOB, aJIbJEIUJIOB,
KapOoHOBBIX KUCIOT. [Tonumepsl. ['eHeTndeckas cBA3b KJIACCOB OPTaHUYECKUX BEIECTB.
Tema 6. JkcnepuMeHTATbHBbIEC OCHOBBI XUMHH

KauecTBeHHbIE peaklnu, UASHTU(PHUKAIUS BEIIECTB, aJlTOPUTM HAECHTU(UKALINY, OJOK-CXeMa.
Anroput™ oOHapyXEHHsI OPraHUYECKUX COCTUHEHUH.

uIeKTUBHBIN Kypc o xumuu 1 4/34 yaca B roa (3a cuer 'MA)
Pemienne XuMH4YeCKHX 3a1a4
KanenaapHo-temarnyeckoe mianuposanue 11 kiace

Hara Ne Tema ypoka [Ipumeuanne
Nom/m | ypoka
B TEME
Tema 1. Pacuernl no xumuyeckuM GopmMysiaM M yPaAaBHEHHSM XMMHYECKHX peaKknui
(12 v)
1. 1. | HaxoxmeHnue MOJIEKYyJIsIpHOM Macchl BemlecTB. Pacuer
MacCOBOM JI0JIM 3JIEMEHTAa B BEUIECTBE.
2. 2. | Pacdyer maccoBoil nonu MpoayKTa B CMecH. Bbruncienue
MacCOBOM JI0JIM BEIIECTBA B PACTBOPE.
3. 3. | PacueTrsl 00BEMHBIX OTHONICHWH Ta30B MPH XUMHUYECKUX
peaKIusX.
4, 4. | PacueTHbIe 3a7ja4M MO0 YPABHEHUIO XUMHUYECKUX PEAKIIMMA
(1o U3BECTHOI Macce)
d. 5. | PacuerHble 3a/1auu MO YpaBHEHUIO XUMUYECKUX PEAKIIUI
(mo u3BecTHOMY 00BEMY)
6. 6. | Pacuers TerioBoro addexra peakiuu.
1. /. | Pacuerbl MaccoBOW JOJIM TPOJAYKTa pPEaKIUu OT
TECOPETUYECKH BO3MOKHOTO.
8. 8. | Pacuersl o00BEMHONl [ONM TPOAYKTa pPEaKUUd OT
TEOPETUUECKH BO3MOXKHOTO.
9. 9. | Pacuer macchl, KOIMYECTBa BEIIECTBA MPOIYKTA PEAKIUH,
€CJIM OJIHO BEIIECTBO JIAHO B U30BITKE.
10. 10. | Pacuer Macchl, 06beMa MPOJYKTa PEAKIMH, €CIH OIHO
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BEIIECTBO JaHO B U30LITKE.

11. 11. | Pacyer wMacchl M KOJWYECTBA BEIIECTBA MPOJYKTa
pEeaKIMK, €CIIU OJTHO BEIIECTBO JJAHO C MPUMECIMH.
12. 12. | Pacuer macchl m 00beMa MPOAYKTA PEAKIMH, €CIU OJIHO
BEIIECTBO JAHO C MPUMECSMHU.
Tema 2. CTpoeHue aToMa M CTpOeHHe BemecTsa (3 4)
13. 1. | CtpoeHue 31eKTPOHHBIX 000J0YEK ATOMOB.
14, 2. | Tunbl XUMHUYECKOM CBS3H.
15. 3. | Tumsl KpUCTAJUIMYECKUX PEIICTOK.
Tema 3. Xumnueckue peakunu (8 1)
16. 1. | Knaccudukarusi XUMHYECKUX pEaKlUu.
17, 2. | CkopocTh XUMHUECKOHM peakimu. Perenne 3anay.
18. 3. | O6patuMOCTh XMUMHUYECKON peakuuu. XHUMHYECKOe
pPaBHOBECHE U CIIOCOOBI €T0 CMEIIEHUSI.
19. 4. | Teopusi 2IEKTPOIUTUIECKOMN TUCCOIUAIINN.
20. 5. | Peaknuu nonnoro ooOMeHa.
21. 6. | I'maponms.
22. 7. | OKHUCIUTENBHO — BOCCTAHOBUTEIBHBIC PEAKIINH.
23. 8. | Dnexrponus.

Tema 4. Heopraunyeckast xumus (4 4)

24, 1. | Xummnueckue CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB.
25, 2. | XuMu4ecKre CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB.
26. 3. | XuUMHYeCKHUE CBOMCTBA OKCHUIOB, THIPOKCHIOB.
217, 4. | Pemienue 11enoyek ypaBHEHUN XUMHUUYECKUX PEAKIIHM.
Tema 5. Oprannyeckasi xumus (4 4)
28. 1. | XuMuueckue CBOWCTBA YIiIE€BOJOPOIOB.
29. 2. | XUMHYECKHE CBOICTBA CIUPTOB, (DEHOJIOB
30. 3. | Xumuyeckne CBOMCTBA abJACTUIOB U KUCIIOT.
31. 4. | Perenue 1nenoyek ypaBHEHUN XUMHUYECKUX PEAKIIHA.
Tema 6. IkcnepuMeHTAIbHbIE OCHOBbI XUMUH (2 1)
32. 1. | KauecTBeHHbIE peaKIMM Ha HEOPTAHMYECKHE BEILECTBA U
WOHBI.
33. 2. | KauecTBeHHBIC peaKIK Ha OPTaHMYECKHE BEIIECTBA
34. 3. | Pe3epBHbIil ypok
35. 4. | PezepBHBIN ypOK
JIuteparypa.
Jlnsa yuumens.
1. TlIporpamma kypca xumuu st 8-11 kimaccoB o011e00pa30BaTEIbHBIX YUPEKIACHUN (aBTOP
["abpuensn O.C.).
2. Jaitnexo B.M. Kak HayuuTh HIKOJBHUKOB pELIATh 33/1a4 IO OPraHUYeCKOd XUMUU. — M.:
[Ipocsemenne, 1992.
3. rpemmnep I'.1., XoxnoB A.N. MeTtoauka pacyeTHbIX 3a1a4 o XxuMuu §8-11 kiaccoB. —

M.: [Ipoceemenue, 2001.
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