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[HosicHuTeIbHAS 3aNIMCKA

Kypc BHeypouHOH niesiTenbHOCTH «MHOTOIMKAsh XUMHUS MpeIHa3HauyeH il ydamumxcs 11-
X KJ1accoB M paccunta Ha 34 yac4 (1 4ac B Heneo).

OcCHOBHOM akIIEHT IpU pa3paboTKe MporpamMMmbl Kypca JellaeTcsi Ha pelleHHH 3aJad 1o
omokam: «OOmas xumusi», «Heopranmdeckas xumus», «Opranmueckas xumus». Ocoboe
BHUMaHUE yJesIeTcs METOAMKE pPELIeHUS 3aJady 2 4acTu MO KOHTPOJBHO- HU3MEPUTEIbHBIM
Mmatepuaiam EI'D.

Hesan kypca:

- pa3BUTHE MMO3HABATEIHHON JCSITEILHOCTH yUYAIIUXCS Yepe3 aKTUBHBIC ()OPMBI U METOJIbI
00y4eHUS;

- pa3BUTHE TBOPYECCKOTO MOTCHIIMAJIA YIAIUXCS, CHOCOOHOCTH KPUTUYECKU MBICIIHUTD;

- 3aKpeIUICHUE U CUCTEMATU3AIIM 3HAHUN yJaIlIUXCs TI0 XUMUU;

- 06yquI/Ie yqamuxcsa OCHOBHBIM IOAXOAaM K PCHICHUIO PpaCHCTHBIX 3aJlad 10 XUMHU,
HECTAHAAPTHOMY PCIICHUIO IMMTPAKTUYCCKUX 3a/1a4.

3apaum kypca:

— IMMOATrOTOBHUTDH BBIITYCKHHMKOB K CAMHOMY I'OCYAaPCTBCHHOMY 3K3aMCHY 110 XUMHH,

— Pa3BUTh YMEHHS CaMOCTOSTEIBHO PabOTaTh C JIMTEPATYPOH, CHCTEMATHYCCKH 3aHUMAThCS
peleHreM 3a1a4, padboTaTh ¢ TECTAMU PA3JIUYHBIX THIIOB,;

— BbISIBUTh OCHOBHBIE 3aTPYAHEHMSI U OIIMOKY IPY BINOIHEHUHU 3a1aHuil EI'D no xumuu;

— HAy4YUTh IPHEMaM PEIIeHHs 3a/1a4 Pa3INYHbIX TUIIOB,

— 3aKpCIHUTb TCOPCTUYCCKUC 3HAHUWA INKOJBHHUKOB I10 HanOoJIee CIOXKHBIM TEMaM Kypca
o011ei, HeOpPraHMYECKO U OpPraHNYEeCKON XUMUU;

— ¢crnoco0CTBOBATh HHTCrpannuu 3HaHUU yJaluxcs 110 npeamMeTam €CTECCTBCHHO-
MaTEeMaTHYeCKOTo IIUKJIa MPU PEIIeHUH PAaCUeTHBIX 3aj1a4 M0 XUMHH;

— TPOJOKHUTH (HOPMHUPOBAHKE YMEHHSI aHATH3UPOBATh CUTYAIUIO U IeTIaTh IPOTHO3BI.

TemaTn4eckoe NJIAHMPOBAHME MO BHEYPOUYHOM AeATEIbLHOCTH
«MHOroMKast XUMHUI»

Ne KosmuecTB
HaumeHoBaHuUe pa3ieioB U TeM
n/n 0 4acoB
1 CTpyKTypa KOHTPOJIBHO-U3MEPUTENbHBIX MarepuanoB EI'D mo xumwuw. 1
' OCcoOEHHOCTH CaMOCTOSITENILHOM MOATOTOBKH IIKOJIBHUKOB K EI'D.
Oprannyeckasi XuMusl.
2. 10
3. Heoprannueckast xumusi. 10
4. Teopernueckrue ocCHOBBI XuMUH. OO0IIast XUMUSL. 8
5. O600111eH1E 1 TOBTOPEHNE MaTepHralla 3a MIKOJIbHBIM KypC XUMHH. 6
toro 35

Conep:kaHue BHEYPOUHOI 1eATeILHOCTH

Tema 1. CTpykTypa KOHTPOJbHO-U3MEPUTEJbHbIX MaTepuajoB EI'D mo xumum.
Oco0eHHOCTH caMOCTOSITEIbHOI MOATr0TOBKH IKOJbHUKOB K EI'D (1 vac)

Crnemudukamus EI'D no xumuu. [Tnan sk3amenarnmonHoit padotsl EI'D mo xumun.
(ITPUJTOXEHUE x cnemudukanuu). Konudukarop »meMeHTOB coaepKaHUS MO XUMHUHU IS



cocraBiienusi KMMoB EI'D. KoHTponbHO-u3MepHuTeabHbIe MaTepuanbl mo xumun 2023-2024r.
(aHaTM3 TUMMYHBIX OIIHUOOK).

Xapakrepuctuka coaepxxkanusa 1 yactu EI'D mo xumuu. XapakTepucTUKa COJECpKaHUS 2
yactu EI'D no xumuu.

Tema 2. Oprannueckas xumus (10 yacoB)
Venesooopoowi

Teopuss CcTpoeHUs OpraHM4ecKux coeauHeHud. W3omepus — CTpyKTypHas U
MIPOCTPAHCTBEHHAA. [ OMOJIOTY ¥ TOMOJIOTUYECKUI DS,

Tunsl cBA3eil B MOJIEKyJax OpraHUYecKuX BelecTB. [ mOpuau3anus aTOMHBIX opOuTanen
yriepona. Pagukan. @ynknuonansHas rpynmna. Kinaccupukanus 1 HOMEHKIaTypa OpraHuuecKux
COCIMHEHU.

XapakTepHble XUMUYECKHUE CBOMCTBA YII€BOAOPOAOB: AIKAHOB, LIUKIOAIKAHOB, aJKEHOB,
JMEHOB, alKUHOB. [IpHpo/HbIE HCTOYHMKHM YIJIEBOJOPOAOB, UX ImepepaboTka. MexaHu3Mbl
peakiui TPUCOEIMHEHHUs B opraHudeckor xumuu. lIpaBuno B.B. MapkoBHHKOBa, TpaBuio
3aiiueBa A.M.

XapakTepHble XHUMHYECKHE CBOMCTBAa apOMaTHYECKUX YIVIEBOJAOPOJOB: OeH3oma W
ToJIyoJia. MexaHu3Mbl peakiuil 3JeKTpOQUILHOTO 3aMEIICHHS] B OPraHUYECKUX PEaKIUIX.

BbICOKOMONEKYISIpHBIE COEAVHEHUA. Peakuyuu IMOIMMEpU3alid U IOJIMKOHJICHCALUH.
[Tonumepsl. [lnactMaccsl, BOJIOKHA, KAYUyKH.

Kucnopoocooepocawue opeanuueckue coeounenus

XapakTepHble XHMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX M MHOI'OATOMHBIX
CHHPTOB, (eHona. XapakTepHble XUMUIECKHUE CBOMCTBA aJbJIETU/IOB, IPEACTbHBIX KapOOHOBBIX
KHUCTIOT, CJOXHBIX 3(UpoB. buonornuecku BakHbIE BEIIECTBA: YIIEBOABI (MOHOCaXapHbl,
JUcaxapuibl, nonucaxapuibl). Peakiuu, MoATBEp)KIAIOLIUME B3aUMOCBS3b YIJIEBOJOPOIOB M
KHMCIJIOPOJCOAEPKALIUX OPTaHUYECKUX COCIUHEHUN.

OpraHuyeckre COEJUHEHHUs, COJAEpIKaIlhe HECKONbKO (YHKIMOHANBHBIX. OCOOEHHOCTH
XUMUYECKUX CBOMCTB.

Asomcoodepocawue  opeanuveckue  coeOuHeHus U OUONO2UYECKU — BACHbIE
opeanuyeckue seujecmaeda

XapakTepHble XUMHUYECKHE CBOWCTBA a30TCOJAEPXKAIIMX OPraHMYECKUX COCIUHEHUN:
aMUHOB M aMHUHOKHCIIOT. Buomormyecku Ba)KHbIE BEIECTBA: XUPbBI, OENKHU, HYKICHHOBBIC
KHUCIIOTHL. ['opMOHBIL. @epmMeHThI. MeTamiopraHnuecKiue COeIMHEHN .

Pewenue npaxmuueckux 3adau no meme: «Opzanuueckas Xxumusa» (no
mamepuanam KHMoe EI'3 2023, 2024 22.)

Haxoxnenne MonekyiaspHoi ¢opmyiabl BemiecTBa. [ eHeTHuyeckas CBA3b MEXIY
HEOPraHWYECKMMHM M OPraHMYECKHMMH BEUIECTBAMH. ['€HeTHdecKas CBA3b MEXIYy OCHOBHBIMH
KJlJacCaMM HEOpPraHMYECKHUX BellecTB. KauecTBEHHBbIE peakIMM Ha HEKOTOpBIE KJIAcChl
OpraHMYECKUX COCAMHEHMH (QJIKeHbI, aJKaHbl, CHUPTHI, ajdbJAETHAbl, KapOOHOBBIE KHCIIOTHI,
yraeBobl, 6enku). nentudukams opraHn4eckux CoeInHEHUH.

Tema 3. Heopranuueckasi xumus (10 yacoB)
Xapaxmepucmuka memaniog 21a8HbIX NOOZPYNN U UX COeOUHEHUL
OOmiass xapakTepucTHKa MeTauloB MaBHbIX mnoarpynm |-l rpynm B cBf3um ¢ ux
MIOJIO)KEHUEM B IIEPUOAMYECKON cucTeMe XuMHueckux odnemeHToB JI.MI. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
XapakTepHble XHMHWYECKHE CBOMCTBA IPOCTBIX BELIECTB M COCJUHEHUNM METalIoB -
HIEJIOYHBIX, IIETIOYHO3EMENIBHBIX, ATFOMUHUS.
Xapaxkmepucmuka HeMemannios 21aeHblx NOOZPYNN U UX COeOUHEHUTL
OO0mas xapakTepucTuka HeMmeTauioB riaBHbIX noarpynn IV-VII rpynm B cBsizu ¢ ux
MOJIOKEHUEM B IEPUOJUYECKON cucTeMe XuMuueckux odneMmeHtoB J[.JMI. MenneneeBa u
OCOOCHHOCTSIMU CTPOCHHSI UX aTOMOB.



XapakTepHbIE XUMUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB M COCAVMHEHUN HEMETAIIOB -

BOJIOpPO/1a, TAJIOTEHOB, KUCIIOPOJIa, CEpPhI, a30Ta, pochopa, yriepoaa, KpeMHUSI.
Xapakmepucmuka nepexoonsix 371eMeHmo8 U Ux coOeOUHeHutl

XapakTepuCTUKAa IEPEXOJHBIX DJJEMEHTOB — MEIW, LHMHKA, XpOMa, JKejle3a II0 HX
IIOJIOKEHUIO B IIEPUOJUYECKOM cucTeMe Xumudeckux odnemeHtoB J[.M. Menneneesa u
0COOEHHOCTSIM CTPOEHHSI UX aTOMOB.

XapakTepHbIE XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB U COCAUHEHUN IEPEXOIHBIX
METAJIJIOB — MEJIU, LIUHKA, XPOMa, JKeJIe3a.

Pewenue mpenupogounvix 3adau no meme: «Heopzanuueckan xumua» (no

mamepuanam KHMoe EI'3 2023, 2024 22.)

PacueTsl: Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaKLUH, €CIM OAHO U3
BEILECTB JaHO B BUJE PaCTBOpA C OIIPENEICHHON MaCCOBOM 10JI€M paCTBOPEHHOI0 BELIECTBA.

PacueTsl: MaccoBoil mnu 00BEMHOM 10U BBIXOAA MPOAYKTa PEAKLUH OT TEOPETHUECKU
BO3MOXKHOro. PacueTrsl: MaccoBod gonu (Macchl) XUMHYECKOIO COEJUHEHUS B CMECH.
Omnpenenenne pH cpenbl pacTBOpoM coneil.

I'eneTndeckass CBA3b MEXKIYy OCHOBHBIMU KJACCaMH HEOPraHUYECKUX COCAVMHEHUM.
KauecTBeHHBIE peaKIIMM HA HEOPTraHUYECKHUE BEILIECTBA U HOHBI.

Tema 4. TeopeTruueckue ocHOBbI XumMuu. O6mas xumus (8 yacos)
Xumuueckuu snemenm

CoBpeMeHHbIE TPEACTaBICHUS O CTpoeHWH artoma. CTpoeHHE HIIEKTPOHHBIX 000JI0YEK
aTOMOB DJJIEMEHTOB IIEPBBIX YETHIPEX IEPUOAOB: S-, P- ¥ O-aeMeHTBL. JEeKTpOHHas
KoHpurypamnus atoMa. OCHOBHOE U BO3OYKICHHOE COCTOSIHHE aTOMOB.

[leppuognuecknii 3aKOH M NEpPUOAMYECKAs CHCTEMa XHMHUYECKUX dneMeHToB [I.M.
MengeneeBa. Paauychl aToMoB, MX MEpPUOJUYECKHE H3MEHEHHUS B CHUCTEME XMMHMUYECKUX
DJIEMEHTOB. 3AKOHOMEPHOCTH U3MEHEHHS XUMUYECKUX CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH 110
nepuoaam u rpynmnam. [ToHsTHe 0 paJuoaKTUBHOCTH.

Xumuueckas cés3b U cmpoeHue eeujecmed

KoBanentHas xumuueckas CBsi3b, €€ Ppa3HOBUJIHOCTHU (IOJISIpHAsE M HETOJISIpHAas),
MeXaHU3Mbl 00pa3oBaHUs. XapaKTEPUCTHUKU KOBAJEHTHON CBSI3U (JJIMHA U SHEPrus CBSI3H).
Nounnas cBs3b. MeTtamnueckas cBsi3b. BomopoaHas cBs3b.

ONEeKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHUS U BAJIEHTHOCTh XUMUYECKUX DJIEMEHTOB.
BemecTBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
0COOEHHOCTEH UX KPUCTAJUIMYECKON PEeIIEeTKH.

Xumuueckue peaxyuu
XuMHyecKkasi KHHETHUKa

Knaccudukanusa xumudeckux peakuuid. TerioBoil 3¢¢deKT XUMUYECKOW peaklHu.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTb PEaKIInH, €€ 3aBUCUMOCTh OT Pa3IMuHBIX (PaKTOPOB.

OO6patumMble 1 HeOOpaTUMBbIE XUMUYECKHE peakui. XUMU4eckoe paBHoBecue. CMerieHue
XUMHUYECKOTO paBHOBECHS TIOJ] IEHCTBUEM Pa3IMUHBIX (PAKTOPOB.

Teopust 37eKTPOIUTHUECKOHN TUCCOLMALINN

ONEKTPOIUTHYECKAs JUCCOLMALMS IEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIE H
ciabple 2IIeKTPOIUTHL. Peakiuu noHHOTO OOMeHa.

XapakTepHble XUMHUYECKHE CBOICTBa OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KHUCIIOTHBIX.
XapakTepHble XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX T'MIPOKCHUIOB. XapaKTEpHbIE
XUMHYECKHE CBOWCTBA KHCIOT. XapaKTEPUCTUKA OCHOBHBIX KIIACCOB HEOPraHMYECKHX
COCTMHEHUH C IMO3HIIMN TEOPUH ICKTPOTUTHIECKON nucconnanuu (TI/).

XapakTepHbIE XUMUUECKUE CBOMCTBA COJICH: CPEHUX, KUCIBIX, OCHOBHBIX; KOMILIEKCHBIX
(Ha mpuMepe coeaMHEHUH alfoMUHUA W nuHKa). ['maponu3 conei. Cpema BOAHBIX PacTBOPOB:
KHCTasi, HeUTpanbHas, menodHasd. Bogoponansiii nokasarens (pH). Maaukatopsl. Onpenenenue
XapakTepa cpeibl BOIHBIX PaCTBOPOB BEILIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.



Peaknun okuCIUTENHHO-BOCCTAHOBUTENBbHEIE, UX Kiaccudukamus Kopposus meTamioB u
CrocoObl 3alIUThl OT HeE. DIJIEKTPOJIU3 PaCIUIaBOB M PACTBOPOB (COJICH, IIeIoue, KUCIOT).
Peakiuu, moaTBepkIaroife B3auMOCBSI3b Pa3IUYHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHECHHM.

Pewenue mpenupogounvix 3aoau no meme: «Teopemuueckue 0CHO6bI Xumuu.
Oowan xumun» (no mamepuanam KHMoe EI'9 2023, 2024 22.)

Brrurcnenue mMacchbl pacTBOPEHHOTO BEIIECTBA, COACPIKAIIETOCS B OMPEICIICHHOW Macce
pacTBOpa C M3BECTHOM MacCOBOM Joyieid. Pacuerpl: OOBEMHBIX OTHOIICHWH Ta30B TIPH
XUMHUYECKHX peaknusx. Pacyersl: TemmoBoro sdekra peakmwu. Pacdersl: MacCOBOW JI0JH
(Maccel) XUMHUYECKOTO COEAMHEHUS B CMecH. Hamumcanue ypaBHEHUH OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH, pAaCCTAaHOBKA KOA((HUIIMEHTOB METOIOM JIEKTPOHHOTO OaiaHca.

Tema 5. O6001eHNEe H TIOBTOPEHHE MaTepHaJa 3a Kypc IIKoJIbHbII xumuu (6 4acoB)

OcHoBHble MOHATUS U 3aKoHBl XuMuu. [lepmommueckuil 3akon J[.M.MenneneeBa u ero
¢usnueckuit cmbici. Teopus ctpoeHus opranndeckux Bemects A.M. bytiepoBa u ocoGeHHOCTH
OpraHMYECKUX coeAMHEHUN. OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKLIUN B HEOPraHUYECKON U
OpraHu4eckoil xumuM. ['eHeTHyeckass CBA3b MEXKJYy HEOPraHHYEeCKUMH M OpPraHUYECKHMHU

COCTMHEHUSIMU. DKCIIEPUMEHTAIbHBIE OCHOBBI OPTaHUYECKON U HEOPTaHUYECKON XUMUH.
Pabora ¢ KOHTpOJIBHO-U3MEPUTENbHBIME MaTepranamMu EI'D mo xumun.

Hmoezoswiti konmpoas 6 ghopme EID.

KaJ’IeHIlapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHHUE

ara NpoBe/IeHUs!
Ne Koaumye- J;laHﬂTl/lﬁ poREs
HaumeHnoBaHue pa3ieioB U TeM CTBO
n/n Ilnanu- | DakrTu-
4acoB
pyemasi | yeckasi
1 Crpykrypa KOHTPOJIbHO-U3MEPHUTEIbHBIX 1u
matepuasioB EID mno xumuu. OcobGeHHOCTH
CAMOCTOSITEJIbHOWH MNOATOTOBKHM HIKOJBHUKOB K
EID.
11 Crpykrypa KOHTPOJIbHO-U3MEPUTEIBHBIX 1
MaTepuanoB. THITOBbIC OMMOKU TIPH BBIMOJHCHUN
s3amannii EI'D nmo xumuun. OcoOEHHOCTH MOATOTOBKH
K DK3aMEHY.
2 Opraanyeckasi XuMust 104
2.1 Teopust CTpoeHHsI OpPraHMYECKUX COEIUHEHHII. 1
Hzomepus.
2.2 VYTIeBOIOPOIbI — ANKaHBI, aJKEeHBI, MUKIOATKAHBI, 1
QJIKUHBI, aJIKa/IUCHBI.
2.3 Pemenne 3amay  1mo  TeMe: «IIpenenvHbIe 1
YTIEBOIOPOIBIY.
24 Pemenne 3amau  mno Teme: «HempenenbHbie 1
YTIEBOIOPOIBDY.
2.5 ApoMaTHyecKue yriieBoOAOPOIbL. 1
2.6 Kucnoponcoaep:xaiue opraHu4ecKie COeIUHEHHS 1
(cpaBHUTENbHAS XapaKTepUCTHKA CIIUPTOB,
abJICTUIOB M KAPOOHOBBIX KUCIIOT).
27 Perienue 3anau. 1
2.8 Pemenue 3amau. 1
2.9 A3oTCcozep)Kale OpraHu4ecKue COCAMHEHUS H 1
OMOJIOTMYECKH Ba)KHBIC BEIIECTBA.
2.10 Pemrenue 3anau. 1




3 Heopranuyeckasi xumust 104

3.1 XapakTepHucTHKa METaJNIOB TJIABHBIX MOATPYII U X 1
COCITUHECHHUI.

3.2 Pemenne 3amau  mo Teme: «lllemounsie u 1
IEJIOYHO3EMETbHBIC AIEMEHTHI M UX COSAMHCHUS,
TIOMUHUH U €T0 COSTMHEHUS.

3.3 XapaKkTeprUCTUKAa HEMETAIJIOB IIABHBIX MOATPYII U 1
WX COCIUHEHUH (TajJoreHsbl, MOATPYIAa KHCIOPOaa,
BOJIOPOJ).

3.4 Pemenue 3ama4 o reMe: «l ajoreHsn». 1

3.5 Pemenue 3amau mo teme: «lloarpymma kucmopona, 1
BOZOPOI».

3.6 XapakTepuCTHKa HEMETAJUIOB TJIaBHBIX MOJATPYIIT U 1
UX COeAMHEHWH (NoArpymnma as3ora, MOArpyIa
yriieposia).

3.7 Pemenue 3anau o teme: «[loarpymnmna azora». 1

3.8 Pemenue 3agad no teme: «lloarpymmna yriaepoaay. 1

3.9 XapakTepuCcTUKa METAIIOB TMOOOYHBIX MOATPYNHI U 1
UX COEOUHEHUMN.

3.10 Pemenne 3amau mo Teme: «XapaKTepUCTHKA 1
METAJUIOB MOOOYHBIX TOATPYIIT U KX COSTUHEHHIT.

4 TeopeTnueckue ocHOBBI XuMuu. OO0 XUMHSA 8u

4.1 XHUMHYECKUH DJIEMEHT U XMMHUYECKas CBS3b. 1

4.2 Pemenune 3amau no teMe: «XUMHYECKHUI 3IEMEHT U 1
XUMHUYECKAs CBS3hY.

4.3 Xumuyeckas KHHETHKaA. 1

4.4 Pemenue 3amad mo reme: «XuMu4yecKasi KHHETUKA. 1

4.5 Teopus 27EKTPOIUTUYECKON JUCCOLUALINH. 1

4.6 Pemienune 3amay 1o TEME: «Teopus 1
ANEKTPOIATUICCKON JUCCOIHATIIID.

4.7 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU. 1

4.8 Pemenne 3amau  mo Teme:  «OKHCIUTENBHO- 1
BOCCTAaHOBUTEIIbHBIC PEAKIIUN».

5 O0o0menne ®W NOBTOpPeHHEe MaTepuHajla 3a 64
HIKOJIBHBI Kypc XUMUH

5.1 O60061eHre MaTepuana Mo TeMe IIKOJIbLHOTO Kypca 1
«O0mmasi XuMHus» - peHIeHHe CIOXKHBIX 3a]ad,
paz00p TUIMHYHBIX OMTHOOK.

5.2 O060061enre MaTepuana Mo TeMe MIKOJIBHOIO Kypca 1
«Heopranuveckas XUMHS» - PEIICHUE CIOKHBIX
3aja4, pa300p TUITMYHBIX OMINOOK.

5.3 O60061eHre MaTepuana Mo TeMe IIKOJIbLHOTO Kypca 1
«Oprannueckas XUMHs - pEIICHUEe CI0XKHBIX 3a7ad,
paz00p TUIMHYHBIX OMTHOOK.

5.4 Hmoeoswiii koumpons 6 hopme EID. 1

5.5 HUmoeoswiti koumpons 6 hopme EI'D. 1

5.6 HUmoeoswiti koumpons 6 hopme EI'D. 1




TpeﬁoBaHnﬂ K YPOBHIO ITIOATOTOBKH BBINTYCKHUKOB I10 pe3yJbTaTaM 0CBOCHUSA
nmporpaMmmbl BHeyPOqHOﬁ JeATeJbHOCTH «MHOroJIuKast XUMHUSD)

Suamo/Ilonumanmo:

Basxcnenmue xumuueckue nonamus

- BBUBJIAITH XapaKTEpPHBIE NPU3HAKU TMOHSATHH: BEUIECTBO, XMUMHUYECKUN 3IJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHTEJIbHBIE aTOMHbBIE M MOJEKYJISPHbIE MAacChl, MOH, M30TOIbI, XUMHUYECKas
CBSI3b, AJIEKTPOOTPHUIIATEIBHOCTD, BAaJCHTHOCTh, CTEIIEHb OKHUCIEHHs, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, BeELIECTBa MOJIEKYJIPHOIO M HEMOJIEKYJIIPHOI'O CTPOEHHUS, pPacTBOPBI,
AIIEKTPOJIUTHI U HEIJIEKTPOJIHTHI, NEKTPOIUTHYECKAS TUCCOIMALUS, THAPOIN3, OKUCIUTENb H
BOCCTaHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIIEHHUE, IEKTPOJIN3, CKOPOCTh XUMHUYECKOH peakuud,
XMMHYECKOE paBHOBECHE, TEIUIOBOW 3(PQEKT peakuuu, yriepoaHblid CKeleT, (yHKIHOHATbHAs
rpymnma, U30MepHsi 1 TOMOJIOTHs, CTPYKTYpHAs U MPOCTPAHCTBEHHAsI U30MEPUsi, OCHOBHbIE THIIBI
pEaKLIHl B HEOPTAHUYECKOW U OPTraHUYECKON XUMUHU;

- BBISIBJIATH B3aUMOCBSI3M IOHSATHI, UCIOJIB30BaTh BAKHEHUIINE XUMUYECKHUE TTOHATHS IS
00BsICHEHUS OTJENIbHBIX (DAKTOB U SIBJICHMIA;

- IPUHA/UIEKHOCTD BEIIECTB K Pa3IMUHbIM KJIaccaM HEOPraHUYECKUX COCTUHEHUH;

- TOMOJIOTH, U30MEPBI;

- XUMUYECKHE PEaKLU B OPIraHUYECKON XUMUH.

OcHogénble 3aKOHbL U meopuu xumuu:

- IPUMCHATb OCHOBHBLIC ITOJIOXKCHHA XHUMHUUYCCKUX TeopI/Iﬁ (CTpOCHI/IH aToMa, XUMHUYECKOU
CBsI3H, BHGKTpOHHTH‘IGCKOﬁ Jucconuanum, KHCIOT H OCHOBaHHfI, CTPOCHUA OPraHUYICCKUX
COCHHHGHHﬁ, XUMHYECKOMN KI/IHeTI/IKI/I) AJId aHaJIN3a CTPOCHUA U CBOICTB BCIICCTB,

- HIOHUMATh I'PaHUBI IPUMCHUMOCTHU YKA3aHHBIX XUMHUYCCKUX TCOprI;

- IOHUMAaTb CMBICJI Hepnonnqecxoro 3aKOHa I[I/I MeHpeneeBa U UCIOJIb30BaTh €ro JJIs
KAueCTBEHHOTO aHaJlu3a W OOOCHOBAHHS OCHOBHBIX 3aKOHOMepHOCTeI\/JI CTpOCHUSA AaTOMOB,
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIUHEHUIA.

Bascueinuue eeuiecmea u mamepuaiol

- KJ'IaCCI/I(i)I/IHI/IpOBaTI) HCOPTaHUYCCKUEC U OPraHUYCCKHUE BCUICCTBA IO BCEM H3BCCTHBIM
KJIaCCI/I(l)I/IKaI_[I/IOHHLIM IIpU3HaKaM;

- OOBSICHATH 06yCJ’IOBJ’I€HHOCTI> MPAKTUYCCKOro MpUMCHCHHA BCIICCTB UX COCTABOM,
CTPOCHUCM U CBOﬁCTBaMH;

XapaKTEPHU30BaATh MPAKTHYCCKOC 3HAYCHNUE JAaHHOT'O BEIICCTBA,

- OOBSICHATH O6H_II/IC CIIOCOOBI H MMPUHIUIIBI ITOJTYYCHHU A HanOo0JIee BAXKHBIX BCIICCTB.

Yuems:

Hazvieamy  usyuennvle eeugecmeéa no MPUBUATLHOU  UIU  MEHCOYHAPOOHOIL
HOMeHK1amype.

Onpedenamuv/Knaccugpuyuposams:

- BJIGHTHOCTD, CTETICHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, 3aps/Ibl HOHOB;

- BUJI XUMHUYECKUX CBSI3€H B COSAMHEHHSIX U TUIl KPUCTAIUTMUECKON PEIIeTKY;

- IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI;

- XapakTep Cpebl BOAHBIX PACTBOPOB BEIIECTB;

- OKHCITUTEIIb U BOCCTAHOBUTEIB;

- NPUHAAJICIKHOCTb BCUICCTB K PAa3JIMYHLIM KJIaCCaM HCOPTaHNMYCCKUX U OPraHUYICCKUX
COCIUHCHMIA,

- TOMOJIOTH ¥ U30MEPBhI;



- XMMUYECKHE PEeaKlUy B HEOPraHMUECKOW U OPraHMYeCKOW XUMHUH (IO BCEM H3BECTHBIM
KJIacCU(UKAMOHHBIM IIPU3HAKAM).

Xapaxkmepu3zoeamo:

- S, p u d-3s1eMeHTHI 110 UX mosiokeHuto B [lepuoandeckoii cucreme J.1. Menneneesa;

- 0011IMe XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJNIOB M HEMETAILIIOB;

- OGH.II/IC XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX CO€I[I/IHCHI/II71,
CBOICTBa OT/EIBHBIX IPEICTABUTENEH 3TUX KIIACCOB;

- CTPOEHUE U XUMHUUYECKHUE CBOMCTBA U3YUYECHHBIX OPIraHUYECKUX COCIUHEHUN.

ObvacHame:

- 3aBHCHMOCTh CBOMCTB XHMHYCCKHX DJICMCHTOB M HX COCIUHCHUM OT ITOJIOXKCHUS
snemMenTa B [lepuoauueckoii cucreme /.M. Menaeneena;

- IPUPOJY XUMUYECKON CBSA3H (MOHHOM, KOBAJIEHTHOM, METAJNINYECKOM, BOJOPOAHON);

- 3aBHUCHUMOCTH CBOMCTB HEOPraHUUYECKUX U OPraHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHHS;

- CYUIHOCTh M3yYEHHBIX BUJOB XUMHUUYECKUX PEAKINH (MEKTPOIUTHUECKON AUCCOIUAINH,
MOHHOTO 00MEHA, OKUCIIUTEILHO-BOCCTAHOBUTEIHHBIX ) M COCTABIISATh HX YPABHEHUS;

- BJIIMSIHUE Pa3IMYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIMy U Ha CMEIICHUE
XUMHUYECKOTO PABHOBECHSI.

Pewams 3a0auu:

- BBIYHCIICHUE MACChl PAaCTBOPEHHOT'O BEIECTBA, COAEPIKAILIEroCs B ONMpEACIEHHON Macce
pacTBOpa ¢ U3BECTHOM MaCcCOBOM JIONEH;

- pacyeTbl: 00bEMHBIX OTHOILEHHH Ia30B IPU XUMUUECKUX PEAKIMIX;

- pacueThl: Macchl BEIleCTBA WM 00beMa I'a30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJTHOTO U3 YYaCTBYIOUIMX B PEaKIUH BELIECTB;

- pacueThl: TEII0BOro 3 peKTa peakiny;

- pacyeTsl: Macchl (00bEeMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMU, €CIM OJTHO U3
BEIIECTB JJaHO B U30bITKE (MMEET MPUMECH);

- pacueTsl: Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOAYKTa PEaKIMH, €CITU OHO U3
BEIIECTB JJaHO B BUJIE paCTBOPa C OIPEIETIEHHON MacCOBOI J10J1el paCTBOPEHHOI'O BEIIECTBA;

- HaXO0XJIeHHE MOJIEKYJISIPHOM (hopMyJIbl BEllleCTBa;

- pacyeThl: MacCOBOM WM OOBEMHOH JOJM BBIXOJA MPOAYKTA PEAKIUU OT TEOPETUUYECKU
BO3MO>KHOI'O;

- pacyeThl: MACCOBOM 0NN (MACChl) XUMHUYECKOTO COEMHEHHUS B CMECH;

- COCTaBJICHUE 1IETIOYEK TeHETHUYECKON CBSI3M XUMHUUECKUX COCTUHEHUH (HeopraHuveckas
XUMUS U OpraHuvecKasi XuMus).



