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1. OBILIAS XAPAKTEPUCTUKA PABOYEM NPOI'PAMMBI
OBIIEOEPA3OBATEJBHON JUCIHUILIMHBI « XUMMUSI»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mpo@eccnoHaTbLHOM
o0pa3oBaTe/IbHOU MPOrPaMMBbl

O6uieoOpa3oBarenbHas AUCHUIUIMHA « XUMHUS U3ydaeTcsi Ha 0a30BOM ypOBHE B
o0ureo0pa3oBaTeNbHOM IMKJIE Y4E€OHOro IIJlJaHa OCHOBHOW Mpo¢hecCHOHAIbHOU
o0pa3oBaTeNbHOW MPOrpaMMbl  YKPYMHEHHbIX rpynn crnenuanbHoct  09.02.07
HNuHdpopmaimoHHble CUCTEMBI U TPOrpaMMUPOBAHUE.

1.2. Henu u nianupyembie pe3yabTaThl 0CBOCHUS TUCHMILINHBI

1.2.1. lean u 3aqa4y JTUCHUTLTHHBI

@opMHpPOBAaHUE Yy CTYACHTOB MPEICTaBICHUS O XUMHUYECKOW COCTABIIAIOILEH
€CTECTBEHHO-HAaYUYHON KapTUHBI MUpa KaK OCHOBBI MPUHSATHUS PEIICHUN B KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIUsX, OTBETCTBEHHOI'O IOBE/IEHNUS B IPUPOTHON cpelie.

3agaun JMCHUIIHHBI:

1) cdhopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMUYECKUX
IIPOLIECCOB U SIBIICHUM B OKPYXKAIOIIEW Cpele, LEJOCTHOM HAay4YHOM KapTHHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBIATH (HOPMYJIbI HEOPTaHUYECKUX U OPraHUYEeCKUX
BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIUH, OOBSICHATH UX CMBICI, UHTEPIPETHPOBATH
pe3yabTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdhopMupoBaTh  HaBbIKM  MPOBEACHHUS  NPOCTEUIIMX  XUMHUYECKHX
OKCIIEPUMEHTATBHBIX ~ MCCIICIOBAHUNA ¢  COOJIFOJIGHUEM TpaBuil  0€30MacHOro
oOpallleHHs C BEIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM;

4) pa3BUTb YMEHHUS HCIIOJIB30BaTh WH(OPMALMI0O XMMHUYECKOrO XapakTepa u3
Pa3INYHBIX HICTOUHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UMPOBATH MOCIEACTBUS CBOEH NEATENBHOCTH U
XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTH MOHUMAHUE 3HAYUMOCTH JOCTIKCHUNA XUMUYECKOW HAYKH |
TEXHOJIOTUH JUIs pa3BUTHUS COLMAIBHON U POU3BOJICTBEHHOM cep.



1.3. PCKOMeHllyeMOC KOJIMYIE€CTBO YaCOB HA OCBOCHHUE NPpOorpaMmMbl TUCHUIIVIMHBI:

MaKCHUMaJIlbHOW y4yeOHOM Harpy3ku odydarouierocst 72 yaca, B TOM YHCIIE:
TEOpeTUYeCKOoro o0ydeHust 36 yacoB

MPaKTUYECKUX 3aHATUM 32 yaca

camMoCTOsITeNIbHAsI BHEayAUTOpHAas paboTa 4 yaca



2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JANCIHUIIIMHBI « XUMUW S

2.1. O6beM JUCUMILIMHBI U BUABI Y4e0OHOIl padoThI

Bup yueOHoM padoThI

Oovem uacos

1 cemecmp 2 cemecmp
MaxkcuMmasibHasi yueOHasi Harpy3ka (Bcero) 36 36
Oobs3aTenbHast ayAuTOpHAasA yueOHast 34 34
HArpyska (Bcero)
B TOM YHCJIE:
JIEKTUHA 18 18
MPAKTUYECKUE 3aHATHUS 16 16
Dopmbl NPOMEHNCYMOUHOU ammecmayuu Hugddepenyu-
POBAHHDIU
3ayem
CamocrosiTeqibHasi BHEAyAMTOPHAas y4eOHasn 2 2
HArpy3Ka (Bcero)




2.2. TemaTu4eckuii VIaH U CoAepPKaHMe TUCHUILIMHBI

Ypoesenw
HaunmeHoBanue Coaep:xxanue yaeOHOTro MaTepuaja, 1ad0paTopHble M MPAKTHYEeCKHe padoThl, CAMOCTOATEIbHAS O6bem
pa3/iesioB U TeM padoTa obyuarwumxcs, KypcoBasi padoT (PoeKT) (eciu npedycmompensi) 4acos ocezeuu
1 2 3 4
Paznea 1. Opranuyeckasi XM Musi 34
Tema 1.1. Cojep:kaHue y4eOHOT0 MaTepuajia 2
OcHoBHbIC OHATHA | 1 IIpenmer opranuyeckod XuMuH.IIpupoaHBIE, HCKYCCTBEHHBIE M CHHTETUYECKHE OpPraHUYECKUE 2 1
OpPraHu4ecKou BeniectBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB ¢ HEOPraHWYEeCKUMHU. Teopusi CTpOEHUs OPraHUYECKUX
XMMMH U Teopus coequHeHuid A.M. BytnepoBa. OCHOBHBIE MOJOKEHUSI TEOPUU XMUMHUYECKOTO cTpoeHus. M3omepus u
CTPOEHHs u3oMepbl. Xumuueckue (GopMynbl W MOIEIM MOJIEKyJd B opranuyeckoil xumuu. Kiaccuduxarms
OpPraHu4ecKHX oprannyeckux BemecTB. Knaccugukainus BemecTB MO CTPOSHHUIO YIVIEPOJHOTO CKeleTa M HaJIM4YHIo
coeAMHeHH ¢yHKUMOHaNbHBIX rpynn. ['omosiorn u romonorus. Hauana nomenknatypsl IUPAC. Knaccugukanus
peakuuii B opraHudeckoil xumuu. Peakuuu npucoeauHeHus (TUAPUPOBAHUS, TaJOT€HUPOBAHUS,
TUIPOraJIor€HUPOBAHHUS, rUpaTalun). Peakuun OTILEMJICHUS (merunpupoBaHus,
JeruJIporajoreHupoBaHus, feruaparaunun). Peakinuu 3amenienus. Peakiuu nsoMmepuzanum.
IIpakTHyeckoe 3aHsITHE 2 1
[TpoBepka 3Hanmit oOydarommxcs mo Teme 1.1. 3HaHMe OCHOBHBIX MOJOKEHHUHN Teopun byTiepoBa, ymeHune
IIOCTPOEHUS YIVIEPOJHBIX CKEJIETOB Ha IPUMEpE IMPOCTHIX YIVIEBOAOPOJOB M HX IPOU3BOAHBIX. YMEHHE
OIIPEIENATh THITHI THOPUAN3ALUU aTOMOB YIJIEpO/ia, HAJTWYKE MH- U CUTMa- CBSI3eH B CTPYKTYPHOH (opmyre
OpPraHUYeCcKOro BEIIECTBA.
Tema 1.2. Conep:xxanue yueOHOro MaTepuajia 10
Yraesoaopoasl u ux | 1 AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUH PAJl, ©30MEPHS 1 HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA 4 1
NPUPOAHbIE aNKaHoB (MeTaHa, 9TaHa): TOPEHUE, 3aMelIeHHE, pa3liokKeHHe, TeruaprupoBanue. [IpuMeneHne ajakaHoB
HCTOYHUKH Ha oOcHoBe cBOMCTB. IIpomeccsl NPOMBIIIICHHON MepepaloTKM HEPTU: KPEKUHI, PUPOPMHHT.
OxraHoBO€ 4YHMCJIO OEH3MHOB M LIETAHOBOE YHUCJIO JAM3EIbHOrO TomumMBa. Kokcoxumuueckoe
IIPOM3BOICTBO U €r0 MPOJYKIHS.
Pelenue skcriepuMeHTalbHbIX 3a/1a4
2 AJIKEHBI. DTUIIEH, €ro  IOJy4YECHHUE (meruapupoBaHUEeM  3TaHa,  JeNOJIMMepU3anuen 1
nojudTUIeHa).'oMonornyeckuil  psa, U30MepHs, HOMEHKJIATypa allkeHOB. XUMHYECKHE CBOWCTBa
ATUJIEHA! KaueCTBCHHbIC peakinuu (oOecIiBeYMBaHWEe OpPOMHOM BOJABI M  pPacTBOpa 4

rOpeHue,
nepMaHraHarta Kajus), TuapaTaius, noauMepusanus.lIpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB. JIMeHbI
n kaydyku. IToHsTHE O AMEHAX Kak yriaeBOJOpOJaxX C JABYMs ABOWHBIMU CBs3sMU. CONpsHKEHHbIE




IUeHbl. XHMHUYECKHe cBoiicTBa OyTtanueHa-1,3 u wusompeHa: obecrBeunMBaHue OpOMHOM BOABI U
noJmMepusanus B Kaydyku. HaTypanbHeli M CHHTETHYECKHME Kaydykd. Pe3uHa. AJIKMHBI.
AnernsieH. XHMHUYECKHE CBOMCTBA  aleTHJICHA: TOpeHHe, O0OeCIBEYMBAaHUE OpPOMHOW  BOJBI,
IIPUCOEIMHEHUE XJIOPOBOZOpPOAAa M ruzapatanus. lIpuMmeHeHue aleTuineHa Ha OCHOBE CBOMCTB.
MesxkiaccoBast ”30MEpUs C aJIKaJUEHAMM.

Apensbl. ben3on. XuMmudeckne CBOMCTBa OCH30i1a: TOPEHHUE, PEAKIMK 3aMelIeHHs (TajJoreHupOBaHuE,
HuTpoBaHue). [IpumMenenne 0eH301a Ha OCHOBE CBOMCTB.

IIpakTuyeckne 3aHATUHS

1

ITpenenbHbIE YTIEBOAOPObI. AJIKaHbl. XUMHUYECKHE U (prU3NIEcKre CBOMCTBA, MOJIydCHHE.

2

HenpenenbHble yriieBonopoasl, XUMUYECKUE U (PU3NUECKHE CBOICTBA, TOTYUYEHHUE.

ApoMaTudeckue yrieBolopo/ibl Ha npuMepe 0eH30J1a U ero NpocTeiIInX roMojoroB. XMMUYECKHE U
¢u3nyecKre CBONCTBA, OJTyUEHHE.

Tema 1.3.
Kucaopoacoaepxain
e OpraHnvyecKue
COCAUHECHUA

Cojep:kaHue y4eO0HOT0 MaTepuaJia

=]

1.

Cruptsl. [Tonydaenue sTanosia OpoKeHHEM TIOKO3bl M THApATallUed dTHIICHA. [ MapOKCUIIbHAS TPyIa
Kak (yHknuoHanpHas. [loHSATHE O mpenenbHBIX OJHOATOMHBIX CHUpPTaX. XHMHUYECKHE CBOMCTBA
3TaHOJIA: B3aUMOJIEWCTBUE C HAaTpHeM, OOpa30BaHUE MPOCTHIX M CIOXKHBIX 3(QHUPOB, OKHCICHHE B
anpaeruy. IlpuMeHeHne »53TaHONa Ha OCHOBE CBOMCTB. AJIKOrOJM3M, €ro IOCIEACTBUS WU
IpenynpexIeHue. [ MeprH Kak mpeacTaBUTeIb MHOITOAaTOMHBIX CIUPTOB. KadecTBeHHas peakius Ha
MHOroatomHsle cnuptel. [Ipumenenne rimmunepuHa. denon. Pusnueckue M XUMUYECKHE CBOWCTBA
¢denona.BzauMHoe BiMsHUE aTOMOB B MOJeKyJe (heHosa: B3auMOJeiiCTBIE C THUIPOKCUIOM HAaTpHs U
a30THOU KucioToi. [IpuMeHenne ¢peHora Ha OCHOBE ero CBOMCTBA

N

Anpnerunsl. [Torsartue 06 anpaernaax. AnpIerugHas rpynna Kak GyHKunoHambHas. Dopmanpaerua u
€ro CBOMCTBA: OKUCIICHHE B COOTBETCTBYIOIIYIO KUCIIOTY,BOCCTAHOBJIECHUE B COOTBETCTBYIOLIMM CIIUPT.
ITonydyeHne anbIeruioB OKMCICHHEM COOTBETCTBYIOUIMX cnupToB. [IpuMeHeHue ¢opmanpaeruia Ha
ocHOBe ero cpoicTB. KapOoHoBble kucinotbl. [loHstne o kapOoHOBBIX KHcioTaX. KapOokcuibHas
rpynna kKak (QyHKiuoHanbHas. ['oMosormueckuil psa IpelenbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinort. [lomyueHre kapOOHOBBIX KUCIOT OKHCIEHUEM allbJeruoB. XUMHUYECKUE CBONCTBA YKCYCHOU
KHUCJIOTBL: OOIIME CBOWCTBA C MMHEpPAJIbHBIMU KHCIOTaMU M peakuuu 3tepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOWCTB. BpICIINE JKHpHBIE KUCIOTHI Ha IIpUMEpE NMaJIbMUTHHOBOM U
CTE€apUHOBOM.

IIpakTHyeckue 3aHATHUSA




1. Xumuaeckue u pu3nYecKrue CBONCTBA CIUPTOB (OKUCICHUE CIUPTA B ajbJCTU/l, OJIYYCHHUE TIIMIIepaTa
MeJI1, TUTPOCKOITUYHOCTH);

2. Xumuyeckue W (U3MYECKHE CBOMCTBA albJErHJIOB (peakuus cepeOpsHOro 3epKana, OKHUCICHHE
aJbJACTUIOB B KHCJIOTY ¢ ToMoIlsto ruapokcuaa meau (I0));

3. CBolicTBa YKCYCHOW KHUCIIOTHI (B3aUMOEHCTBUE C METaJIIaMH, C OCHOBAHUSIMHU, C COJIIMU, OTHOIIIEHUE
K UHJIUKATOpaM);

Tema 1.4
A3oTcoaepxamme
OpraHu4eckue
coe/INHEeHUsI.
IMoaumepsl

Copep:kanue y4eOHOTro MaTepuajia

=

Ioaunmepsl. benku 1 monmucaxapuabl Kak OMOMOJIMMEPHI.

ILnacTmaccsl. [lonyyenne noaMmMepoB peakuuen noJIMMEpU3aluu U MOJIUKOHACH Caluy. TepMonacTu4HbIe
U TepMOpEaKTUBHBIE IIacTMaccsel. [IpencraBurenu miactmacc.

BonokHa, nx knaccudukanus. Ilomyuenue BoaokoH. OTnenabHbIE TIPEICTABUTENN XUMUUYECKUX BOJIOKOH.

HpaKTI/I‘leCKOC 3aHATHE

1. O6mee nonumanue BMC: knaccuduxanum, crnocodax MONy4deHUs, (U3UKO-MEXaHUYECKHE
CBOMCTBA, COCTOSIHUS, XUMUUYECKHE CBOWCTBA, IPUMEHEHHUE.

Paznea 2.

O061masi ¥ HeOprauuyeckasi XuMHs

34

Tema 2.1. OcHOBHEIE
MOHATHUSA U 3aKOHBI
XUMHUHU

Cojep:kaHue y4eOHOT0 MaTepuasia

OcHoBHbIe MOHATHA XuMHM. BemectBo. AtoMm. Moiekyna. XUMUYECKUN HJIEMEHT. AJUIOTPONUS.
IIpocthie U cioxHble BellecTBa. KaueCcTBEHHBIM M KOJWYECTBEHHBIM COCTAaB BENIECTB. XUMHUUYECKHE
3HaKW U GopMyJibl. OTHOCUTEIBHBIC AaTOMHAs M MOJICKYJIIpHas Macchl. KonuecTBO BelecTBa.
OcHOBHBIE 3aKOHBbI XMMHH. 3aKOH COXPaHEHUsI MACChHI BEIIECTB. 3aKOH MOCTOSIHCTBA COCTAaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTaJpo U CIEICTBUS UX HETO.

PacuerHble 3amauM Ha HaXOXKJACHUE OTHOCUTEIBLHOW MOJIEKYJISIPHOW MACChl, ONpEIEICHUE MacCOBOM
JIOJIA XMMHMYECKHX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.

IMepnoanyecknii 3akon JI.M. MenpneneeBa. Otkpsitue .M. MenneneessiM I[lepuoanueckoro 3akona.
[Tepuonnueckuii 3akoH B popmynuposke [I.J1. Menzaeneesa.

[Tepuonnueckass TabauLa XHMUYECKUX DJIEMEHTOB — rIpaduyeckoe OTOOpaKeHHE NEpUOINYECKOro
3akoHa. CTpyKTypa MEepUOJUYECKON TaONUIbl: MepuoAbl (Mayible W OOoNbllue), TPyNnbl (IJIaBHAS H
noboyHas).

Crtpoenue atoma u nepuoaudeckuii 3axkon/I.U. MenngeneeBa. AtoMm — ciokHas yactuna. Sapo
(IpOTOHBI U HEUTPOHBI) U 3TEKTPOHHAs 000s0uKa. M30Tonbl. CTpoeHue 3JIEKTPOHHBIX 000J04eK aTOMOB
AIIEMEHTOB MaJbIX MepruoJoB. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB
O0onpIMX TEepuonoB (MEpexXoMHbIX d3JeMeHTOB). [loHsTHe 00 opOutansx. s-, p- u d-OpOurtanu.
DJEeKTpOHHBIE KOHQHUTYpallMd aTOMOB XUMHYecKHX dneMeHToB. CoBpeMeHHas (HOpMyIHpOBKa

10




[EPUOIUYECKOr0 3aKOHA. 3HAUEHUE NEPUOANYECKOTO 3aKOHA U MEPHUOJUYECKON CHCTEMbl XUMUYECKUX
anemeHnToB /.M. MenneneeBa s pa3BUTHsI HAYKH M IOHUMAHUS XMMHYECKOM KapTHHBI MUpA.

Tema 2.2.
CrpoeHnue BeuiecTBa

Coaep:kanue yueOHOT0 MaTepuaia

[\8}

Honnas xumuyeckas cBsi3b. KaTnonsl, nX 00pa3oBaHUE U3 aTOMOB B Pe3yJIbTaTe MPOIECCa OKUCICHHSL.
AHUOHBI, X 00pa30BaHKE U3 ATOMOB B PE3yJIbTaTE MpoIlecca BocCTaHOBIIeHHs. lOHHas CBSI3b, KaK CBSI3b
MEXITy KaTHOHAMH U aHHOHAMHU 32 CUET JIEKTPOCTATHUECKOro mpuTshkeHus. Knaccudukamus noHOB: 110
COCTaBy, 3HAKY 3aps/ia, HAJTMYHIO THAPATHOW 000m0uku. MoHHBIE KpucTaunueckue pemerku. CBoicTBa
BEILIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBajienTHass Xxumu4eckasi cBsi3b. MexaHM3M 00pa3oBaHMs KOBAJIEHTHOM CBs3UM (OOMEHHBIH H
JIOHOPHO-AKIIENTOPHBIN). DJIEKTPOOTpULIATEIbHOCTh. KOBaJleHTHBIE MOJspHAsE M HEMOJSpHas CBS3H.
KpaTHOoCTh KOBaJleHTHOW CBsI3M. MOJEKYJIsIpHbIE M aTOMHbIE KpUcTajulnueckue pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJIIPHBIMU Y aTOMHBIMHU KPHUCTaJUIMYECKMMH PELIETKAMM.

MeTtaindeckas cBsi3b. MerajuiMueckass KpUCTAJNIMYECKAsl pelleTka U MeTajuIMuecKash XMMHYecKas
cBA3b. Du3nyeckue cBOWCTBA METAILIOB.

ArperatHble COCTOSIHUS BeleCTB U BOJIOPOAHAS CBSA3b. TBEpPI0E, )KUIKOE U Ta3000pa3HOE COCTOSIHHS
BemectB. [lepexos BenecTBa U3 OJHOIO arperaTHOro COCTOSIHUSA B Apyroe. Bogoponnas cBsize. Uucteie
BemiectBa U cMmecu.llonsiTue o cMecu BemiecTB. ['oMoreHHbIe U reTeporenHbie cmecu. CocTaB cMecei:
00bEMHast 1 MaccoBast 1011 KOMIIOHEHTOB CMECH, MacCOBast 10JIsI IPUMECEH.

JMucnepcHbie cucteMsl. [lonsiTue o aucnepcHoit cucteme. JucnepcHas dasza u qucrepcroHHas cpefa.
Krnaccuduxanus qucnepcHbix cucteM. [[oHsATHE O KOJJIOWIHBIX CHCTEMAX.

Tema 2.3.
Boaa. PacTBopsbl.
DJIeKTPOJIUTHYECKA
sl JUCCOLMALMS

Cojep:kaHue y4eOHOT0 MaTepuajia

1

Boma. PactBopel. PactBopenue. Boma kak pactBopurens. PacTBopumocTh BemiecTB. HacbllieHHBIE,
HEHACBHIILIEHHbIC, MEPECHIIEHHBIE PACTBOPbl. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUIKOCTEH U
TBEPBIX BEUIESCTB OT Pa3JIMYHBIX (PAKTOPOB.

MaccoBasi 1075 pacTBOPEHHOIO BEUIECTBA. JJIEKTPOJMTHYECKAS JAUCCOUMANUA. ODJIEKTPOJIUTHL U
HE3JIEKTPOJUTHI. DJIEKTPOJIMTHYECKAs Aucconuanus. MexaHu3Mbl 3JIEKTPOJUTHYECKON UCCOLMALUU
JUIS BELIECTB C PA3JIMYHBIMH TUIIAMU XUMHYECKOM CBA3U. ['MapaTUpoOBaHHBIE M HETHUIPATUPOBAHHBIE
noHbl. CTENneHb SJEKTPOJMTHYECKON auccounanui. CuiabHbie W ciaadble JIeKTPOoauThl. OCHOBHBIE
TIOJIOXKEHUS TEOPHUH IJICKTPOJUTHUECKON ucconnanyu. KuciaoTel, OCHOBAHMS M COJIU KaK 3JIEKTPOJIUTHI.

I'maponus kxak oOMeHHBIM mporecc. HeoOpaTuMblii T'HAPOIN3 OpPraHUYECKUX M HEOPraHWYEeCKUX
COEIMHEHHH U ero 3Ha4eHHEe B IPAKTUUECKOM JesITeTbHOCTH YelloBeKa
O6paTtumblil Tuaponus cone. [Ipaktruueckoe npumenenue ruaponusa. CTyneHuaTslid THIPOIIU3.
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IlpakTHUYecKue 3aHATHS

1. Peakniuu nonHoro oomena
2. 'maponu3s cosieit (Bce TUTIBI THAPOJIN3a, PEaKIns CPeJibl)

Tema 2.4.
XumMnueckue
peakuuu

Copep:kanue y4eOHOro MaTepuajia

1.

Kaaccupukanuss XuMuyecKuX peakuuid. Peakunu coenuHEHUs, Pa3IOKEHUs, 3aMEIIeHHs, 0OMEHa.
Karanmutnueckue peaknuu. OOpaTuMble W HEOOpaTHUMBIE PEAKIMUA. | OMOTEHHBIE U TETEPOTCHHBIC
peakuu. DK30TEPMHUUECKUE U DHIOTEPMHUECKUE peakiuu. TermioBoil 3h(eKT XUMHUUEeCKHX PEeaKInid.
TepmoxumMuyeckue ypaBHEHHS.

CxopocTh XUuMHYeCKUX peakuuii. [loHsATHE 0 CKOPOCTH XUMHYECKUX pEeaKIuid. 3aBUCUMOCTH CKOPOCTHU
XUMHYECKUX PEAKIUN OT pa3IMYHBbIX (PAKTOPOB: MPUPOJBI PEATHPYIOMINX BEIIECTB, X KOHIICHTPALIHH,
TEeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHMUSI M WCIOJIb30BaHUS KaTaiu3aTopoB. OOpatuMocTh
XUMHYECKUX peakiuii. O0paTuMpie 1 HEOOpaTUMbIE pEaKIMK. XUMUYECKOE PABHOBECHE U CIIOCOOBI €ro
CMeEIIeHUS.

OKuCIANTENbHO-BOCCTAHOBHUTEJIbHBIEe peakiun. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBJICHHE.
BoccranoButens ¥ okucieHue. MeTox 2JIeKTpOHHOro OanaHca [JJsi COCTABICHUS YpaBHEHUM
OKHCJIUTEIbHO-BOCCTAaH OBUTENIbHBIX PEAKIIUHM.

Tema 2.5.
Knaccndurkanus
HEOPraHu4YeCcKuXx
COeTUHEHHNH U UX

CBOMCTBA

Cojep:kaHue y4eOHOT0 MaTepuaJia

1

Metaniabl. OCOOCHHOCTH CTPOCHHS AaTOMOB U KpHUcCTawioB. Duznueckue CBOHCTBA METAJIOB.
Knaccudukamuss MeTauioB MO pa3IUYHBIM  MpPU3HAKAM. XHUMHYECKHE CBOMCTBA METAJIOB.
DJEKTPOXUMUYECKUI Psi HANpsHKEHWH MeTawioB. Meramiorepmus. OOmme crnocoObl MOTydeHus
MetayioB. [lonstue o meramrypruu. [lupomeramnyprus, ruIpoOMETaIyprusi U 3JIEKTPOMETAIITyprus.
CruiaBbl YepHBIE U LIBETHBIE.

Hemetasbl. OcobeHHocTH CTpoeHHs aToMOoB. HemeTansl — mpocThie BenecTBa. 3aBUCUMOCTD CBOICTB
rajJjioreHoB oT WX mosiokeHus B llepmommueckoit cucteme. OKHCIMTENbHBIE U BOCCTAHOBUTEIBHBIE
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PAY DIEKTPOOTPULATEIBHOCTH.

Oxcuasbl 1 ux cBoiicrBa. Cosieodpasyronue U Hecosieoopasyromume okcuabl. OCHOBHBIE, aM(bOTEPHbBIE U
KHUCIOTHBIE OKCHUIbI. 3aBHCHMOCTb XapaKTepa OKCHIA OT CTEMEeHH OKHUCIEHHUS O00pa3ylolero ero
MeTaia. XUMUYeCcKHe cBoiicTBa okcu1oB. [lonydyeHne oKkCHaoB.

KucaoTsl U ux cBoiicTBa. KHCIOTHI KaKk JIEKTPOIUTHL, UX KIacCU(UKALMS MO Pa3IuYHbIM HPU3HAKAM.
XuUMHUYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUHU DIIEKTPOJUTHUECKOH aucconuanuu. OcoOeHHOCTH
B3aMMOEHCTBUS KOHLEHTPUPOBAHHON CEpHOW M a30THOW KHCIOT ¢ MeTamwiamMu. OCHOBHBIE CHOCOOBI
MOJIY4EHHSI KACIIOTBHI.

OcHoBaHusi U uX cBoiictBa. OCHOBaHHUS KaK JJEKTPOJIUTHI, UX KiIacCU(PUKANMS IO Pa3IUIHBIM
MpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU DIIEKTPOJUTHUYECKON IUCCOLUALUU.
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Paznoxxenne HepacTBOPUMBIX B BoJie OCHOBAaHUN. OCHOBHBIE CIIOCOOBI MOJYYEHHUSI OCHOBAHUM.

Coau u ux cpoiicrBa. Conu kak 31ekTposuThl. Coiu cpeaHue, KUCiable U OCHOBHbIE. XUMHYECKU 1

CBOICTBA COJICH B CBETE TCOPHH JICKTPOIUTHUCCKOM quccorraui. CriocoObl OJTydeHHs COJICH.

I'uaponus comeil.

I'eneTHYeckas CBsI3b HEOPraHMYECKHUX BELIECTB. 1

IIpakTHUyeckHe 3aHATHUSA 10

1. XumMu4eckue cBOMCTBa METAJLIOB.

2. XuMHY€ECKHE CBOMCTBA OKCHIIOB

3. DnekTponu3 coien

4. Peakiiuu METayIOB ¢ KMUCIIOTaMU

5. 'maponus comnei

JAuddepeHunpoBaHHbIi 3a4eT 2

Bcero: 68
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3. YCJIOBUS PEAJU3ALIMU MMPOTPAMMUBI OBILIEOBPA30OBATEJIBHOM
TUCTUTIIAHBI

3.1. TpeOoBaHUsI K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHnI0

Jns peanuzanuy TpOrpaMMbl  JTUCUUILIUHBI JOJDKHBI OBITh MPEAYCMOTPEHBI
CJIEIYIONINE CHEIUATbHBIC MOMEIICHUs: y4eOHBIM KaOWMHET XUMHH W/WIH y4eOHOM
XUMHUYECKOM JTabopaTopuH.

Oo6opynoBanue yuyeOHOro KaOuHera (HArJIsiAHbIe TMOCOOUA): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOZEJEH  MOJIEKYJ, MOJEIU KPUCTAIMYECKHX  PELIETOK,
KOJUIEKITMM TIPOCTBIX U CJIOXHBIX BEUIECTB /WA KOJUICKITUU TOJUMEPOB; KOJUICKITHS
TOPHBIX MOPOA M MHUHEpasioB, Tabnuua MenzaeneeBa, yueOHbIe (QHIBMBI, U(PPOBHIE
o0Opa3oBaTelbHbIE PECYPCHI.

Texnnueckue cpeacrsa  o0y4eHHMsl: KOMIIBIOTEp €  YCTpOMCTBaMH
BOCIIPOM3BEACHUS  3BYyKa, MPUHTEP, MYJIbTUMEAUA-NIPOEKTOP €  3KPAHOM,
MYyJIbTUMEIUNHAS TOCKA, YKa3Ka-Mpe3eHTEP JJIs MPE3CHTALIHM.

OoOopynoBanue sadoparopum W padoYMX MecCT Ja0OPaTOPHMHU: MEH3YPKH,
MUMETKU-KANeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEAMETHBIC U TOKPOBHBIC
CTEKJIa, IMJIAHIIETHI JJIs KaleJbHbIX peakuui, (uiabTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TNPOOUPKH, PpE3WHOBbIE MpPOOKH, (OHAPUKU, HAOOpP PpEaKTHUBOB,
CTEKJISTHHbIE MAaJOYKH, IITATUBBI JJs NPOOMPOK; MEpPHbIE LMIUHAPHI, BOPOHKHU
CTEKJISTHHbIE, BOPOHKHM JenuTedbHble uunuHapuueckue (50-100 wmut), crynku c
necTukoM, (apdopoBbie YalIKW, TUHIETH, GUIBTPHI OyMaKHbIE, Bara, Mapis,
4acoOBBIE€ CTEKJIA, JJICKTPOIIUTKH, JAOOpPATOpPHBIC INTATHBBI, CIHUPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOp IS TOJydeHHUsI Ta30B (WM MPOOUpKa ¢ Ta300TBOJHOM TPYOKOM),
JepKaTenu AJig MPOOUPOK, CKISIHKU ISl XPaHEHHUsS] PEaKTUBOB, Pa3AaTOUYHbIE JOTKH;
xuMmudeckue ctakanbl (50, 100 u 200 mut); MIMIAaTENN; MUHLIETHI; TUTEIbHBIC IIMUIIIIHI;
CEKYHJIOMepHI (TaliMephl), MepHbIe Tpooupku (Ha 10—20 mut) 1 MepHBIE KOOI (25, 50,
100 u 200 mi), BoastHast O6aHs (MUJIM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKW; KOHUYECKHE
K006 Ju1st TUTpoBaHus (50 u 100 mut); HHAMKATOPHBIE MOJIOCKHU IS onpeaeneHus pH
Y CTaHJapTHAsl MHAUKATOPHAS IIKala; YHUBEPCAIbHBINA WHIMKATOP; NUNeTky Ha 1, 10,
50 mi (mmm go3atopsl Ha 1, 5 u 10 M), OrOpeTKH IJii TUTPOBAHUS, METUIIMHCKHE
mmnpunbl Ha 100-150 mn, nabopaTopHble W/WiIM aHadUTHYecKue Bechl, pH-MeTpsl,
CYIIWJIbHBIN 1IKad, U Jp. 1abopaTopHOE 000PYT0BaAHHUE.

3.2. UapopmanmonHoe odecnevyeHne peajin3anuu nporpaMmmbl

1. Jns peanuzanuu mporpamMMmbl OubOIuoTeuHbi (oHA 00pa3oBaTebHOMN
OpraHM3alMy JOJDKEH MMETh IeYaTHbIE W/WIU DJIEKTPOHHBIE 00pa30BaTENbHbBIE U
UH(OPMALIMOHHBIE ~ PECypChl,  PEKOMEHIOBaHHbIE  JJIA  HUCIHOJb30BaHUS B
00pa30BaTeIbLHOM IPOLIECCE, HE CTapIIe S5 JIeT C MOMEHTA U3/IaHusl.
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2. PexomeHnayemble MevaTHbIC U3aHUS 10 pead3aliuy 00Ieo0pa3oBaTeIbHON
JTUCHUIUIMHBL TPEJICTABICHBl B METOAUYECKUX PEKOMEHJAlMSIX 10 OpraHu3aluu

o0y4eHus.

Pygsutuc, I. E. Xumua: 6a308Bbili ypoBeHb : yuebHuk / I. E. Pyasutuc, ®. I denbgmaH. — MocKBa :
MpocseweHune, 2024. — 336 c. — ISBN 978-5-09-111351-8. — TeKCT : 31EKTPOHHbIN // J1aHb : 31EKTPOHHO-
6ubnmotedHan cuctema. — URL: https://e.lanbook.com/book/408677 (pata obpalueHua: 13.09.2024). —
Pexum pgoctyna: gna aBTopms. Nosb30BaTeNEN.

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOM TUCIIUILINHBI

KOHTpOHB U OLOCHKA PE3YJIbTATOB 06y‘—I€HI/I$I OCYHICCTBJBICTCS MTPLIIOAaBaTCICM

B IIpoIlecce€ TPOBEJAEHUS NPAKTUUECKUX 3aHIATUH U JabopaTOpHBIX pabdor,
TECTUPOBAHUSI, a TAKXKE BBIMOJHEHHUS OOYYarONTUMKCS HHIAWBUIYAJIbHBIX 3aJaHUU,
MPOEKTOB, HCCIeAoBaHUN. Pe3ynpTaTsl 00ydeHHS OINPEenemstoT, 4To OO0ydarolmecs
JOJDKHBI  3HATh, TIOHUMATh W JAEMOHCTPUPOBATH 110 3aBEPIICHUU H3Y4YCHUS
JTUCHUTUTAHBI.

st popmupoBaHms, KOHTPOJIS M OIECHKH DPE3yJbTAaTOB OCBOCHHS Yy4eOHOU
JTUCUUIUIMHBL UCTIONB3YETCSl CUCTEMA OIICHOYHBIX MEPONPUSTHNA, MPeACTaBISIONIAs
co00M KOMIUIEKC Y4E€OHBIX MEPOIPHUSTUN, COTIIACOBAHHBIX C PE3yJIbTaTaMu OOYUEHHUS
u chopmymupoBanHeix ¢ yderoM DPI'OC COO (mpenMeTHBIC pe3yJabTaThl 10

nucturiae) u @I'OC CIIO.

THunpl 0IEeHOYHBIX

OK/IIK | Moayas/Pasnen/Tema | Pesyabrar 00yuenus

MepOonpUATHIA

OcHoBHOE coepkaHue

DopMy1HpPOBaATH

Pa3nen 1. OcHOBBI
0a30BbIE€ MOHATHA U

CTpoECHUS BeUIECTBA
3aKOHbI XUMHH

1.1

Crpoenue aToMoB Cocrasnars xumuueckue |1. Tect «CtpoeHue aToMoB

XUMHYCCKUX 3JICMCHTOB (I)OpMy.HbI COCIII/IHGHI/Iﬁ B XUMHUYCCKUX DJICMCHTOB U

" npupoaa XHMHYECKOH |COOTBETCTBUH CO npupoaa XUMHUYECKOM CBI3HY.

CBA3HU

CTETEHBIO OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB,
MCXOJISl U3 BAJIGHTHOCTH U
AJIEKTPOOTPULIATENBHOCTH

2. 3amayn Ha COCTABIICHUE
XUMHUYECKUX (opMy
JIBYXaTOMHBIX COCAMHEHUI
(oxcumoB, Cynb(puI0B, THAPUIOB
U T.IL.).

3. 3aganus Ha UCIIOJIL30BAHUE
XUMHYECKOU CUMBOJIMKH B
Ha3BaHUl cOeAUHEHUH 110
HOMEHKJIaType MEXTyYHaPOIHOIO
COK03a TEOPETUUECKON U
MPUKIIATHOM XUMHH U
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TPUBUAIBHBIX HA3BAHUHN JIJIS
COCTaBIICHHSI XUMUYECKHX
(bopMyI ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
CyabGUA0B, TUIPUIOB U T.I1.) U
APYTHX HEOPraHHYECKUX
COEMHEHUN OT/IEbHBIX KJIACCOB

1.2

Ilepuoanueckuii 3aK0H 1
tabmuma J1.1.
MenaeneeBa

XapakTepus3oBaTh
XUMUUYECKHUE FJIEMEHTHI B
COOTBETCTBHH C UX
MIOJIO)KEHUEM B
MIEPUOANYECKON CUCTEME
XUMUYECKUX 3JIEMEHTOB
J.1. Menneneera

1. Tect «MeTanauyeckue /
HeMeTaJIJInYecKiue CBOMCTBA,
AIEKTPOOTPUIIATEIBHOCTh U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C MX JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MEePUOANYECKON CUCTEME
XHMHUYECKHUX dyeMeHToB .M.
Menpeineesay.

2. IIpakTUueckue 3agaHus Ha
YCTaHOBJICHUE CBS3U MEXKIY
CTPOCHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XAMHYECKUX 3JIEMEHTOB H UX
COCIMHECHUM B COOTBETCTBHUU C
nosioxxenueM Ileprnonnueckon
CHCTEME.

3. IIpakTUKO-OpUEH TUPOBAHHBIE
TEOPETUYECKHE 3a1aHUs HA
XapaKkTepU3alui0 XUMUYECKUX
2JeMeHTOB: «MeTtaumnueckue /
HEMeTaJJINYSCKHUE CBOMCTBRA,
AIEKTPOOTPUIIATEIBHOCTh U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX DJICMCHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MIEPUOJNYECKON CUCTEME
XAMHYECKUX DIICMCHTOB

.M. MenneneeBay»

Pa3zgea 2. Xumuueckue
peakuumn

XapakTepu30BaTh THIIbI
XHMHYECKHX peaKkuuii

KonrpoJabnas padora
«CTpoeHue BeliecTBa u
XUMHYE€CKHE PEeaKIIUN»

2.1

THUnbel XUMHUYECKUX
peakuuit

CocTaBisiTh peakiuu
COEJTMHEHMUSI, pa3JIOKEeHHUS,
o0MeHa, 3aMeILCHUS,

1. 3agaun Ha cOCTaBIIEHHE
YPaBHEHHUM pEaKLIMil:
— COCAMHEHHUS, 3aMeIleHM,
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OKHCJIUTEIbHO-
BOCCTAaHOBUTCIIBHBIC
peaKiuu

pasnokeHusi, o0OMeHa;

— OKHCJIUTCIIBHO-
BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ C
UCIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OasiaHca.

2. 3amaun Ha pacyeT MaccChl
BEIECTBA UM 00BEMA

ra3oB 10 U3BECTHOMY KOJIIMYECTBY

BEIIIECTBA, Macce UM 00bEMY
OJTHOT'O M3 YYaCTBYIOIIMX B
PEaKIIMK BEIIECTB; PacyEThI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) ITPOAYKTOB PEAKIIHH,
€CITM OJTHO U3 BEIIECTB UMEET

MIpUMECH
2.2 DIIEKTPOIM TUYECKAs CocTtaBisiTh ypaBHEHUS 1. 3aanus Ha cOCTaBJICHUE
JUCCOLIMAIIMS U MOHHBIN |XMMUYECKUX PEAKLUU MOJIEKYJIIPHBIX U MOHHBIX
oOMeH MOHHOT0 OOMEHa ¢ peaxkuuii ¢ yuacTueM KHUCIOT,
y4acTUEM OCHOBAHHUM U COJIEH,
HEOPraHWYECKUX BEUIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTU CPebl
2. JJabopaTtopHast pa6ota "Tumnsr
XUMUYECKUX peakiuii"
3 Pazgea 3. Crpoenue u |HUcciaenoBars crpoenne v |KoHTpoJsibHasi padora

CBOJNCTBA
HEOpPraHu4ecKux
BeIIECTB

CBOJNCTBA
HEOPraHu4YeCcKux
BeIECTB

«CBOHCTBa HEOPraHUYECKUX
BelleCTB)
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3.1

Knaccuduxkanus,
HOMEHKJIATYypa U
CTPOEHHE
HEOPraHn4eCKux
BEILIECTB

Knaccudpuuuponats
HEOpPraHU4YecKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHknarypa u
Ha3BaHHE HEOPraHUYECKUX
BEIIECTB UCXOS U3 UX
XUMHUYECKON POPMYIIBI UITH
COCTaBJICHHE XUMUYECKON
(bopMyIbl HCXO/S U3 HAa3BaHUS
BEIIECTBA 110 MEXYHAPOIHON
WU TPUBHAIIBHON
HOMEHKJIAType».

2. 3amaun Ha pacyeT MaccoBOM
JI07H (MacChl) XUMHYECKOTO
aJIeMeHTa (COeIMHEHUS) B
MOJIEKYJIe (CMECH).

3. I[IpakTueckue 3a1auus no

KJIacCU (PUKALIMU, HOMEHKJIIAType U

XUMHUYECKUM (opMysiaM
HEOPraHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTHueckue 3agaHus Ha
ONpeIeICHNE XUMUYECKOM
AKTUBHOCTH BEILECTB B

3aBHUCUMOCTH BHU A XUMHYECKOH
CBsA3U U THUIIA KpI/ICTaJIHH‘ICCKOﬁ

penieTkn

3.2

DU3NKO-XUMHUYECKHE
CBOICTBa
HEOPraHNYECKUX
BEIIECTB

YcranaBiauBaTh
3aBUCHUMOCTb (PU3UKO-
XMUMHYECKUX CBOMCTB
HEOPraHWYEeCKUX BEIECTB
OT CTPOEHHS aTOMOB U
MOJIEKYJI, a TAKXKe TUIIa
KPUCTAJLIIMYECKOMN
peLIeTKH

1. Tect «OcobeHHOCTH

XAMHYECKHUX CBOICTB OKCHU 0B,

KHUCJIOT, OCHOBaHHM, aM(pOTEpHBIX

TUIPOKCUIOB U COJIEI».
2.3aga”usa Ha COCTaBJIECHUE

YpPaBHEHHI XUMHUYECKUX PEAKINI
C Y4aCTHEM IIPOCTHIX U CIOKHBIX

HCOPraHN4CCKUX BCUICCTB:

OKCHA0B MCTAJIJI0OB, HEMCTAJIJIOB U

aM(OTEPHBIX DJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUI U aM(OTEPHBIX

THAPOKCHUIO0OB, HCOPTaHUICCKUX

COJIEH, XapaKTePU3YIOIIHUX UX

CBOMCTBA U CIIOCOOBI ITOTYUYEHHUS.

3. IIpakTHKO-OpHEHTUPOBAHHBIE

TEOPETUYECKUE 3aaHus Ha
CBOWCTBA U MOJIy4ECHHE
HEOpPraHWYECKUX BEIIECTB
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3.3

Wnentnduxanus
HEOPraHUYECKUX
BEIIECTB

HccaenoBath
KAa4CCTBCHHBIC peaKI_II/II/I
HGOpF&HH‘I@CKI/IX BCIIICCTB

1. IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJ1aHM 110 COCTABJICHUIO
XUMHUYECKUX PEAKIMI C ydaCTHEM
HEOpPraHWYECKUX BEIIECTB,
WCIIOJIB3YEMBIX JJIS1 UX
UIeHTH(UKAIIIH.
2.JlabopaTopHas pabora:
“Unentudukamnms
HEOPraHWYECKUX BEUIECTB”

4 Pazgen 4. Crpoenne u |HMcciaenoBars crpoenne u|Konrposbsnas padora
CBOMCTBA cBoiicTBa oprannyeckux |«CTpoeHHne H CBOMCTBA
OpPraHM4ecKHX BelleCTB OPraHU4YeCcKHUX BelecTB)
BellecTB
4.1 Knaccuduxkanus, Knaccupuuuponatsb 1. 3anaHus Ha coCTaBlIEHUE
CTpOEHUE U OpraHWYeCcKHU e BEIIECTBA B |HA3BaHUH OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUI 10 TPUBUATIBHON UIIN
OpPraHWYEeCKUX BELECTB |CTPOCHUEM MEXTyHapOIH O
CHCTEMAaTH4ECKONH HOMEHKJIATYpe.
2. 3agaHus Ha COCTABIICHUE
MOJIHBIX U COKpPALIEHHBIX
CTPYKTYPHBIX (hOPMYJI
OpPraHMYECKUX BEIIECTB
OTJEJbHBIX KJIACCOB.
3. 3amauu Ha omnpeneseHue
npocTenteit GopmMyIibl
OpPraHNYECKOM MOJIEKYIIbI, UCXO/s
M3 3JIEMEHTHOTO cocTaBa (B %)
4.2 CBoiicTBa OpraHMyecKux | Y CTaHaBJIMBAaTh 1. 3amanus Ha cOCTaBJICHUE

COETMHEHUN

3aBUCHMOCTH (PH3UKO-
XHUMHUYECKHIX CBOMCTB
OpPraHUYEeCKUX BEIIECTB OT
CTPOEHUSI MOJIEKYJI

YPaBHEHMI XUMHUYECKUX PEaKIIUI
C y4aCTHEM OPraHHYECKUX
BEILIECTB HA OCHOBAaHHMH UX
COCTaBa U CTPOCHUS.

2. 3agaHus Ha COCTABIICHUE
YPaBHEHHI XUMUYECKUX PEAKLIHA,
WJUTIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C yYETOM MEXAHU3MOB
MPOTEKAHUS TAHHBIX PEAKIUN 1
TE€HETUYECKOM CBSI3U
OpraHUYECKUX BEILIECTB PA3HBIX
KJIACCOB.

3. PacueTHble 3a1aun 1o
YpaBHEHHSIM pEaKIUi ¢ yuacTHeM
OpPraHMYECKUX BEIIECTB.

4. JlabopatopHas paboTa
“IIpeBpallieHlst OPraHUYECKUX
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BEIIECTB IIPY HArpeBaHUU"

43 Wnentupuxanus Hccnenosatsb 1 .IIpakTHKO-OpHEHTUPOBaHHBIE
OpPraHWUYECKUX BEIIECTB, |KAUECTBCHHBIC PEAKIIUA  (3aJaHUS IO COCTaBICHUIO
WX 3HAYCHHE U OpPraHUYECKUX XUMHUYECKUX PEAKINI C ydacTHEM
MpUMEHEHNE B OBITOBON |COCIMHEHUHN OTMEIbHBIX  |OPraHMYECKHX BEIIECTB, B T.4.
Y TIPOM3BOJICTBECHHOU KJIACCOB HCIOJIb3YEMBIX JIJIS UX
JESITETbHOCTH YEJIOBEKa UIeHTH(UKAIUK B OBITY U
MIPOMBITIVICHHOCTH.
2.JIabopaTopHas pabora:
“UnenTrdurannsi OpraHUIeCKux
COEIMHEHUN OT/AEIbHBIX KIacCOB”
S Pa3pean S. XapakTepu30BaTh
Kuneruueckue u BJIMSIHHE PA3JIHYHBIX
TepMOAUHAMHYECKHE |(PaKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE M CKOPOCTh
NPOTeKAHUS XMMHUYECKHX pearKiuii
XHUMHMYECKHUX peaKuuii
5 CKopoCTh XUMHUECKHX |XapaKTepu30BaTh [IpakTuKO-OpUEHTUPOBAHHbBIE
peakiuii. XuMUYECKOe |BJIMSIHHE KOHIIEHTPALlMK  [TEOPETHUYECKHE 3aJJaHus Ha
paBHOBECHE pearupyronmx BemecTB 1 |aHamu3 (pakTOpoB, BIHUSIONINX Ha
TeMIepaTypbl HaA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMUYECKOM
XUMUYECKUX pEaKLUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIC 3a/IaHUS Ha
BIIUSIHUE U3MEHEHUS npUMeHeHue npunnuna Jle-
KOHIleHTpanuu Beulects, |Lllarenbe mist HaxoxIeHUS
peaKuu cpeasl u HaIpaBJICHUS] CMELIECHUS
TeMIepaTyphl Ha pPaBHOBECHSI XUMUYECKON peaKkuu
CMEIICHNE XUMHYECKOT0 |M aHaju3 (JaKTOPOB, BIUSIOIIUX
paBHOBECHS Ha CMEIICHNE XUMHYECKOTO
paBHOBeCUs
6 HccaenoBarp
Paszen 6. PacTophi HCTHHHBIEPACTBOPHI C
3a1aHHBIMHU
XapaKTepHuCTUKAMHU
6.1 |[OK [Tonsarue o pactBopax  |Paznuuath UCTUHHBIC 1. 3amauu Ha MPUTOTOBJICHUE

pacTBOPHI

pacTBOpOB.
2. [IpakTMKO-OpUEHTUPOBAHHBIE
pacueTHbIC 3a/IlaHUs Ha
JTUCTIEPCHBIC CUCTEMBI,
HCIOJIb3yeMbI€ B OBITOBON U
MIPOU3BOJCTBEHHOM J1EATEIILHOCTH

20




YCJIOBCKa

6.2 UccnenoBanue coiicte |MccnenoBath Gu3NKO- JlabopaTopnas pabora
pacTBOpPOB XUMHUYECKHE CBOMCTBA “IIpuroroBiieHHE pacTBOPOB”
UCTUHHBIX PaCTBOPOB
II | IIpodeccHOHATBHO-OPHEHTHPOBAHHOE COIePKaHUeE (COAePKaAHMe TPUKJIATHOTO MOAYJIS)
7 Pa3znmen 7. OuenuBaTh nocJieAcTBU |3amura Keiica (¢ yaerom
Xumus B ObITY U ObITOBOI U Oyayueii npogeccnoHaAJIbHOM
NPOM3BOICTBEHHOM NPOM3BOACTBEHHOMI AeSITeJJbHOCTH)
AeSTeIbHOCTH AesiITeIbHOCTH YeJIOBeKa
Yea0BeKa ¢ Mo3uuMi
JKO0JIOTHYECKOM
0e30MacHOCTH

XuMus B ObITY U
IIPOU3BOJICTBEHH O
JIeSTEIbHOCTH YEeJIOBEeKa

O1eHUBaTh OCJIEACTBUS
OBITOBOM U
MPOU3BOJICTBEHH O1
JIEITENLHOCTH Y€EJIOBEKA C
MTO3HMIINH DKOIOTHIECKOM
0e30macHOCTH

Keiic (¢ yuerom Oynyiei
npodeccroHaIbHON
NEesTeIbHOCTH )

Bo3MOXkHBIE TEMBI KEMCOB:

1. Ilorennenne kmuMaTa u
BBICBOOOXIEHUE Ta30BBIX
TUAPATOB CO JHA OKEaHa.

2. Bynyuue Mmatepualsl 1Jis aBua-
, MAIIIMHO- U IPUOOPOCTPOCHUSI.
3. HoBble MaTepransl s
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIBHBIX MPETapaToB
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5. ®OHAbI OHEHOYHBIX CPEJACTB

2 cemecTp oOyyeHusi. DopMa MPOMEKYTOYHOM aTTECTALUMN —
«An¢pPepeHup oBaHHbIN 3249eT»

Borpock! aist moAroToBkyM K 1u(pPepeHInpOBaHHOMY 3a4€Ty MO MPEAMETY « XUMUs

1. Oprannueckas XuMHS.

byrneposa
AnkaHpl

ApeHbl
Crouptel. PeHon

AJbernapl
. KapOoHOBBIE KHCIIOTHI.

PN U AW

10 Crnoxubie 3¢gupsbl. XKupbl

11.YraeBoas:

12.A3oTOCOoAepKaIue OPraHuyecKue COeTMHEHMUS.

Teopus

MCTAJIJIOB»

[IprpoaHbIE UICTOYHUKH YIIIEBOIOPOAOB

HenpenenbHbie yrieBoaopoabl.

I'eneTndeckas CcBA3b OpraHn4cCKux COCAUHECHUM

13.OcHOBHBIE TOHITHS U 3aKOHBI XUMUU
14.1ICXD u IICXD JI 1 MenaeneeBa

15.Tumnbl XUMUYECKUX CBSI3€U, KPUCTALINYECKUE PEIICTKH
16.Knaccudukaiuss XUMUUECKUX PEAKIIAMA

17.T3]]
18.I'maponu3s coneii. OBP

19.Knaccudukaius HEOPraHMUYECKUX BEIECTB

20.MeTtanabl, OKCHUJIBI

21.Crioco06s1 momy4yeHus: MmetamuioB. Kopposus

22 .Kucnotsl, ocHoBanus. Conu

23.I'eHeT4eCcKasi CBA3b HEOPraHUUYECKUX BEUIECTB

24 .PelieHue pacu€THBIX 3a7a4.

CTPOCHHE OpraHMYecKux BemiecTs A.M.

OI_[CHKa HMHANBUAYAJIbHBIX O6paBOBaTeJ'H>HBIX I[OCTI/DKCHI/Iﬁ o pe3ysibTaramM
HpOMG)KYTO‘lHOfI arTeCrTau IIPpOU3BOAUTCA B COOTBCTCTBUU C YHHBepcaHBHOfI

IIKAJIOM:
IIpouent KauyecTBeHHas1 OlleHKA MHIUBHUIYAJIbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTeJIbHBIX T0CTHXKCHU I
(mpaBUILHBIX OTBETOB) 0aJs1 (oTMeETKA) BepOAIbHBIN aHAJIOT

90 +100 5 OTJIMYHO

80 +~ 89 4 XOPOIIO

70 =79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HEYJOBJIECTBOPUTEIHHO
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Kpurepnn onenku:

— 90 = 100% (5 GamioB) mpucBanBaeTcsi 00y4aroOmEMyCs, €ClId OH MOJHOCTHIO
BBITIOJTHUJT 33J]aHue SK3aMCHAIIMOHHOTO OWiieTa: Naj MpaBUJIbHBIC OTBETHI Ha
BCE BOMPOCHI U PEIIII BCE 33/1a4U;

— 80 + 89% (4 Oamna) mpucBauBaeTcsi O0yYaromeMycsi, €CJId OH TMOJIHOCTHIO
BBITIOJTHWJI OJHO MPAaKTHYECKOE 3a/JlaHMe YK3aMEHAIIMOHHOTO Oumiera u Jai
NPAaBWIBHBIA OTBET Ha TEOPETUYCCKUW BOIMPOC, JMOO BBITOJHUI JBa
MPAKTUYCCKUX 3a7aHUs, HO HE CMOT MPAaBHJIBHO OTBETUTh HAa TEOPECTUYCCKHM
BOIIPOC;

— 70 + 79 % (3 Gamna) mpucBaMBaeTCs OOyYaIOMIEMYCS, €CJId OH TOJIHOCTBIO
BBITIOJTHUJT OJTHO MPAKTUYECKOE 3a/IaHNE DK3aMEHAIIMOHHOTO OMIeTa U JOMYCTHIT
CYILECTBEHHbIE OLIMOKH MPU OTBETE HA TEOPETHUUECKHUI BOMPOC;

— wmeHee 70% (2 Oamna) mpucBauBaercs OOy4arolIeMYCsi, €CId OH HE CMOr
BBIMIOJTHUTH HU OJIHOTO ITPAKTUYECKOI0 33JJaHus SK3aMEHallMOHHOT0 OuieTa.
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6. AIAIITALIMS PABOUYEN ITPOT'PAMMBI JIJIS1 JIUL C
OI'PAHUYEHHBIMH BO3MOKXHOCTAMMU 310POBBA (OB3)

AjanTtupoBaHHas porpamma pa3padaTbIBaeTCs MPU HAJTMYUM 3aBJICHUS CO CTOPOHBI
oOydaromierocst (poauTeNnel, 3aKOHHBIX MPEICTABUTENEH) U MEIUIIMHCKUX TMOKAa3aHUN
(pekoMeHIanusAMHU TICUXOJIOr0-MEIUKO-TIEAarornaeckol KoMmuccun). s nHBannuIoB
aJlaliTUpOBaHHas 0Opa3oBaTelbHAsl IMporpamMma pa3padaThiBacTcs B COOTBETCTBUU C
UHIUBUYaIbHON MPOrpaMMoi peaduIuTaIiu.
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