MyHunumnazpHoe Or0KeTHOE 00111e00pa30BaTeNbHOE YIPEKICHUE
«HoBoTaBomxaHckas cpeqHsisi o0ieoopa3oBareabHas Ko
umenu I'epost Coserckoro Coroza N.I1. Cepukosa
[lTebexkmHCcKOTO paitoHa benropoackoit obmacTr»

PACCMOTPEHO IMPUHATO YTBEPXJAIO
Ha 3aceJJaHNH METOANIECKOTO pEIIEHHEM TIeJarornIeckoro copera  J{MpeKTop MKOIbI
00BeIMHEHNUS _-MBOY. «Hosorapomxanckas COLL»
/Muzosa T.T'./ ITporokoa Nel ot /S /AH. Typos/
IIpotokon Nel ot «29» aBrycra 2022r. ITpukas Ne oT
«29» aprycra 2022r. «29» aBrycTa 2022r.
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IpuiaoxeHne K OCHOBHOU 06pa3OBaTEnsﬂen nporpamme
cpeaHero oouero o0pa3oBaHus

Pabouasi nporpaMmma 3JIeKTUBHOIO Kypca
«DuznyecKas XUMUD)

Cpoxk ocBoenust 2 roga: ¢ 10 mo 11 ximace

CocTaBUTENB:
YUUTEIb XUMUH
[Tn3zoBa TatbsiHa [ puropreBHa



PaGouass mporpamma »3yeKTHBHOTO Kypca «@Dusnyeckas XuUMHUS» Ha YpPOBHE
cpennero obuero oopazoBanus it 10-11 kimaccoB cocTaBieHa Ha OCHOBE:

- TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHOW MPOrpamMMmbl
cpeaHero oo0uiero o0pa3oBaHusi MyHUIIUIIAIBLHOTO OIOKETHOTO 00I111e00pa30BaTEILHOTO
yupexnaenus «HoBoTaBoipkackasi cpennssi obmeoOpazoBaTenbHas mkoina uMeHu [epos
Coserckoro Coroza M.II. Cepukona Illebekunckoro paiiona benropojackoit obmactiy,
npeacTaBiIeHHbIX B DefepaabHOM TOCYJapCTBEHHOM O0pa30BaTENbHOM CTaHAApTE
cpelnHero o0ero oopa3oBaHusl, yTBEPKIACHHOTO MPUKA30M MHUHHCTEPCTBA 00pa30oBaHUs
u Hayku P® 17 mas 2012 roga Ne413, B penakuuu npukazoB MunoOpHayku Poccun ot
29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29 urons 2017 Ne613, ot 24 ceHta0ps
2020 No519, ot 11.12.2020 Ne712;

- aBTopckoi mnporpammbl B.A. benonorosa u I'.Y. benonoroBoit «®usnueckas
XUMHUS» OIyOJIMKOBAHHOW B COOpHUKE MPUMEPHBIX pabouux MporpamMm. DJIEKTUBHBIE
KypChl U1 IPOQUIBHON HIKOJIBI : yuel. mocobue nms odmeoOpa3oBat. opranuzanuii /[H.
B. Anrtumnosa u np.]. — M.: IIpocBemenue, 2019. — 187 c.— (IlpodunbHas mkona). —
ISBN 978-5-09-065231-5.

- paboueil  mporpaMMmbl  BOCIHUTAHUS  MYHUIMNAIHHOTO  OOIHKETHOTO
0011100pa30BaTEIHLHOTO YUpexKICHUS «HoBoTtaBoikackas CpenHsist
obmieoOpazoBatenbHas 1mkona uMmeHun I'eposi Coserckoro Coro3a H.II. Cepuxona
[lTebexunckoro paitona benropockoit o0macTuy;

- y4eOHOTO IuUTaHa OCHOBHOM 0Opa3oBaTelbHOM MPOTpaMMBbl CPEIHETO OOIIEero
o0pa3oBaHusi MYHHUIIMIATIBLHOTO OIOKETHOTO OO0IIe00pa30BaTENIbHOTO  YUPEKICHUS
«HoBoTaBomkackasi cpeausisi obmeoOpazoBarenpHas 1mkoia umMeHu ['epost CoBETCKOTO
Coroza N.I1. Cepuxona lllebexnnckoro paiiona benaropoackoit o6mactu.

Ilnanupyembie pe3yabTaThbl OCBOCHHUS JIEKTHBHOIO Kypca

B pesynpTare u3ydeHus OSIIEKTUBHOIO Kypca Ha YpPOBHE CpPEIHEro OOILEero
o0Opa3oBaHus y ydammxcs OyayT copMUpOBaHbI CIEAYIOUINE TPEIMETHBIE Pe3yIbTaThI.

Yuawuiica nayuumcea:

— packpbIBaTh Ha MpUMEpax pojib (usmuyeckol XuMuu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbl MHpa U B IPAKTHYECKON JEATEIBHOCTH YEJIOBEKA,
B3aMMOCBSI3b MEXAY XUMHEN U JPYTMMH €CTECTBEHHBIMU HayKaMH;

— YCTaHABJIMBAaTh 3aBUCHMOCTb CKOPOCTH XMMHYECKON pEaKIMH U CMELICHUS
XUMHUYECKOTO pPAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB € 1LENbI0  OINpeaesieHus
ONTUMAJIBHBIX YCIIOBUI IPOTEKAHUSI XUMUYECKUX MTPOLIECCOB;

— TPOBOJUTH PacuéThl TEIJIOBOTO 3(dexTa peakiuu Ha OCHOBE ypaBHEHHS
PEaKIuu U TEPMOIUHAMUYECKUX XAPAKTEPUCTUK BEIIECTB;

— IPOTHO3UPOBATH BO3MOXHOCTh U MIPEAEN NPOTEKAHUS XUMUYECKUX MPOLIECCOB
Ha OCHOBE TEPMOJMHAMUYECKUX XapAKTEPUCTUK BEIIECTB;

— coOmoaate mpaBuia O€30MacHOTO OOpalleHHs C €IKUMH, TOPIOUUMH H
TOKCUYHBIMU BEILIECTBAMH, CPEJICTBAMU OBITOBOI XUMUU;

—  OCYIIECTBIISITH TMOMCK XHUMHYECKOM WHGPOpMAIMM 1O  Ha3BaHUSM,
UICHTU(UKATOPAM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

— KPUTHYECKHU OLICHUBATh U UHTEPIIPETUPOBATH JAHHBIE, KACAIOIIHUECS XUMHH, B
COOOILIEHUSIX CPEJICTB MaccoBOM uHGpopmanuu, pecypcax HMHTepHeTa, HayuHO-
IONYJIAPHBIX CTAThSIX C TOYKH 3PEHUS ECTECTBEHHO-HAYYHOU KOPPEKTHOCTH;



— YCTaHABJIMBATHh B3aMMOCBSI3U MEXAy (akTaMd H TEOpHEH, NPUYMHON H
CJIEICTBUEM IMpU aHaJIU3€ MPOOJEMHBIX CUTyallMii M OOOCHOBAaHHUU MPUHUMAEMBIX
pEeLICHUI Ha OCHOBE XMMHUYECKHUX 3HAHUM.

Yuawuiica nonyuum 603modrcHocmos Hayuumuocsi:

—  (dopmynupoBaTh  IeNb  WCCJIEAOBAaHUS, BBIIBUTaTb U MPOBEPSTH
OKCIIEPUMEHTAIBHO THUIIOTE3bl O COCTOSIHHMM PABHOBECUS XHWMUYECKHUX CHUCTEM,
’HEepreTndyecknx 3¢ eKkTax MpoIeccCOoB HA OCHOBE TEPMOAMHAMUYECKHX PacuéToB, O
CBOMCTBaX MOBEPXHOCTH PA3JIUYHBIX TEIT;

—  CaMOCTOSITENIbHO  IUTAHMPOBaTh W MPOBOAUTH  (UBUKO-XUMHUYECKUE
AKCIIEPUMEHTBHI C COOJIOJICHUEM TMpaBWJl Oe30macHOM paboThl C BEHIECTBAMU U
1ab0paToOpHBIM 000PYJOBAHUEM;

— MHTEPIPETHUPOBATh JaHHbIE O TEIUIOBOM A((deKTe, CKOPOCTH peakuuu U
BIUSHUU Ha HEE pa3W4yHBIX (PAKTOPOB, O COCTOSHUU PABHOBECHS, MOBEPXHOCTHOM
HATSDKEHUH, aJICOPOIHH, MONyYeHHBIE B PE3yJIbTaTe MPOBEACHHS (U3UKO-XUMUIECKOTO
IKCIIEPUMEHTA;

— MPOTHO3UPOBATH BO3ZMOKHOCTh MPOTEKAHUS PA3IUYHBIX XUMHUYECKUX PEaAKIUil
B TIPUPOJIC U Ha TIPOU3BOJICTBE.

Conep:xaHue JIEKTHBHOTO Kypca

Pazgen 1. Xumnueckasi TepMOAMHAMUKA

IlepBbiii 3akoH TepMmonuHamuku. Tepmoxumus. 3akoH I['ecca. CnexctBusi u3
3akoHa ['ecca. 3aBucumocTh TemaoBoro 3¢dekra oT TeMmmeparypbl. BTopoil 3akoH
TepMOJMHAMUKHU. OHTponus. OmnpeneseHue BO3MOXHOCTH MW TIpefena MpOTEKaHUs
npoiiecca. DHeprus ['m66ca. Dueprus ['enbmronbia. 3aBUCUMOCTh SHTPOITUU U SHEPTUHU
['u60ca oT TemMmnepaTyphl.

IIpaxmuueckasn paboma Ne 1 «Kanopumempusiy.

Pa3zpnen 2. Xumnueckass KHHETHKA

CKopocTh XUMHUYECKOW peaknuu u Biusgwomme Ha Heé dakTopsl. BrusHue
KOHLIGHTPAllUU PEareHTOB Ha CKOPOCTh peakiuu. OCHOBHOM NOCTYJaT XMUMHYECKOH
kuHeTHKU. KuHeTtnueckue ypaBHeHHsSI OTHOCTOPOHHUX peakiuil. (DopmanbHas KHHETHKA
MPOCTHIX peakinii.) MeToapl onpeneneHus KWHETUUECKOro Mopsika peakiuuu. BiusHue
TEMIEPATypbl HA CKOPOCTh XUMHYECKOU peakunu. KataIuTuyeckue peakiuu.

IIpakmuueckas paboma Ne 2 «3asucumocms cKOpoCmu XUMU4ECKOU peakyuu om
KOHYEHMpayuu peazeHmosy.

Ilpakmuueckass paboma Ne 3  «3asucumocmsv ckopocmu peakyuu  om
memnepamypbiy.

Ipaxmuyeckasn paboma Ne 4 « Kamanumuueckue peaxyuuy.

Paznen 3. Xumuueckoe paBHOBecHe

OOpatuMble W HEOOpaTUMbIE XHMHUYECKHE pEAKIUH. BHIbI XHUMHUYECKOTO
paBHOBeCHs. 3aKOH JelcTByrouMX Macc. KoHcTaHTa paBHOBecHs. BnusiHue pa3nuuHbIX
(bakTOpOB HA COCTOSIHUE PABHOBECHS.

Ilpakmuueckas paboma Ne 5 «Xumuueckoe pasnogecuey.

Pa3znea 4. IloBepXxHOCTHBIE SIBJICHUSA

[loBepxHocTHast oHeprus. IloBepxHocTHOe HaTspkeHue. (CMauyuBaHWe U
HecmaunBanue. Koresuss u anresus. AxacopOuus. AncopOuusi Ha TOBEPXHOCTH
KUAKOCTH. AJICOPOIIHS HA IOBEPXHOCTHU TBEPIBIX TENI. XpoMaTorpadus.



Ilpakmuueckas paboma Ne 6 «H3zmepenue NnOBEPXHOCMHO20 HAMANCEHUS
AHCUOKOCTEIL).

Illpakmuueckas paboma Ne 7 «CpasHeHue NOBEPXHOCMHOU AKMUBHOCMU
pacmeopos eewecms 00H020 20MOJIO2ULECKO20 PAOAy.

Ipakmuueckasn paboma Ne 8 «Cpasuenue 3¢phexmusnocmu Morowux cpeocmsy.

Ipaxmuuyeckas paboma Ne 9 «A0copoyusi KapbOHOBLIX KUCIOM AKIMUBUPOBAHHBIM
Venémy.

Ilpakmuueckasn paboma Ne 10 « Obnapyscenue KamuoHo8 Memaiios ¢ NOMOWbIO
OymadicHou xpomamozpaguuy.

Paznen S. HayyHo-nnpakTu4eckasi KOH¢epeHuus

3ammra pedepaToB, MPAKTHUECKUX pPabOT MCCIIEN0BATEIBCKOTO XapaKTepa.

[TogBenenre UTOroB (KPYIJIBIA CTOM).



TemaTnueckoe IJIAHUPOBAHUE C YYE€TOM paﬁoqeﬁ nporpamMmmsl BOCIIUTAHUSA
C YKa3aHUEM KoJINYeCTBa YaC0B, OTBOJAMMbBIX HA OCBOCHHE Ka?KIIOﬁ TEMbI

OcHosHole
Konuuec Meponpusmus
Ne | Temamuueckue . HanpaeieHusl
meo OcHogHble 8udbl yueOHOU 0esimeabHOCmU 00YYauWUxXcs . npocpammol
n/n | 6aoxu, pazoenvl gocnumameibHou
4acoe 80CNUMAHUS
oessmenbHoOCmu
1 XuMH4ecKast 18 [laBaTp  ompeneneHWe  MOHATHUSAM:  TEPMOJIHMHAMUKA, | [ paxkmaHckoe «JleHp yuuremns»
TEpMOJIMHAMHUKA BHYTPCHHSISI DJHEpPrus, TeEIuloTa, pabdoTa, »SHTAJIbBIMS, | BOCIIMTAHHUE,
TEPMOXHUMHUS,  MOJISIpHAs  TEIJIOEMKOCTh  BEILECTBA, | ICHHOCTH «165 net co nHA
TEIJIOBbIE  JBUTATeNnW, Uuka KapHo, cTaHmapTHas | HAYYHOTO POXKJICHUS PYCCKOTO
SHTAJILITUS 00pa3oBaHus BEIICCTBA. [IpuBoUTE | MO3HAHUS y4EHOT0, MUcaTes

bopMynUpOBKY TIEPBOTO Hauyajga TEPMOAUHAMHUKUA U
MyMcaTh €ro MaTeMaTHYEeCKOE BBIPAKEHUE, YKa3bIBaTh
KaKkMe BEIWYUHBI  3aBUCAT OT TyTH  Mpolecca.
@opMynMpOBaTh MEPBBIA 3aKOH TEPMOAUHAMUKHU IS
M30XOpHOTO U n300apHoro mpoueccoB. ChopMmyaupoBaTh
U MPOWUIIOCTPUPOBATHL MpuMepoMm 3akoH ['ecca.
PaccuuteiBath TeroBod addexr peakuuu. [IpuBoauTh
hopMYITUPOBKY CIIEJICTBUI 3aKOHA I'ecca o
ONPEACICHUIO TEINIOBBIX A(M(PEKTOB peakmuidi yepes
SHTAIBIUU OOpa30BaHUA U CTOpPAHHUS BEIIECTB —
Y4acTHUKOB peakuuu. [IpuBoauts GopmMynupoBKy 3aKoHa
Kupxrodha. OOwsacuare moctynar Knaysmyca wu
bonpnmana, YpaBHEHHUE boapMana. 3anuceIBaTh
BBIpa)KEHUE BTOPOTO U TPETHETO 3aKOHA TEPMOJMHAMUKHU.
Haxomute wu3meHenue »sHepruum [u6bca. I[lpumensars
ypaBHeHue ['u66ca-I'enpMronbia. 3HaTh mMpaBuiIa paboThI
B XMMHYECKOM KJacce, MpaBujia paboThl C XUMHUUYECKUMHU
peaktuBamu. CoCTaBisITh IIaH mnaparpada. BeImoaHSATh
MPaKTUYECKUE paboTHL. [TpoBoaHNTH TPYIIIOBBIE
HaOII0JICHUS BO BPEMs MIPOBEACHUS MPAKTUUYECKUX PabOT.
OO6cyxmath B Tpynmnax pe3yibTaThl OMBITOB. Paborath ¢
muteparypoil. Haxoauts uHpopMaruio B cetu MHTEpHET.
[enate npe3eHTanum.

Koncrantuna
DnyapaoBuya
[{nonkoBCKOTO
(1857-1935)»




Xumuueckas 16 JlaBath ompeneneHrne NOHATUSAM: XMUMHUYECKas KUHETuKa, | [larpmotnueckoe | «JleHp  HapoaHOro
KUHETHKA CKOPOCTh XHWMHMUYECKON peakuu, KOHCTAHTa CKOpPOCTH, | BOCIUTAHUE, €IUHCTBa»

KUHETUYECKUN MOPSA0K XUMHYECKOU peakuuy, | HIEHHOCTH
kKaranuzaTopbl. ONUCHIBATH pPa3auyUsi TOMOTEHHBIX U | HAYYHOTO «/lenp poccuiickon
reTepOreHHbIX peakuuid. Ha3piBaTh €AMHUIBI U3MEPEHUs | IO3HAHUS, HayKW»
CKOPOCTH T'OMOTE€HHOM XMMHUYecKol peakuuu. OnuceBaTh | GU3NUECKOE
MEXaHU3M XUMHYECKOU peaKuu. OOBSCHATH | BOCIIUTAHUE, «Henens
3aBHUCHUMOCTb CKOPOCTH TOMOTEHHOH peakiMH OT pas3HbIX | GopMHpOBaHUE 6€30MacHOro
dakropoB.  DopMynaMpoOBaTH  OCHOBHOW  TMOCTYJAT | KYJbTYpPbI MOBEJICHUS B CETHU
XUMUYECKOW  KHHETHKU. BBIBOIUTH  KMHETHYECKHUE | 3I0POBBS u | UatepueT
YPaBHEHUS. HaspiBaTh METO/BI ONPEIEIEHUS | YMOLMOHAIIBHOTO
KHUHETUYECKOTO MOPSJIKa peakIiy. 3HaTh MpaBuiia paboThl | GJiaromnony4us, «BceMupHBIN  1€eHB
B XMMUYECKOM KJlacce, mpaBuia paboThl ¢ XUMUUYECKUMHU | HKOJIOTHUECKOE 3eMIIH
peaktuBamu. DopmynaupoBarh mnpaBuiao Baat-I'odda. | Bocmutanue
3anuceiBaTh  ypaBHEHHME AppeHuyca U  Ha3bIBaTh
napaMmeTphl, BXOASIIME B 3TO ypaBHeHHE. OOBACHATH
bu3MYeCKU CMBICT DJHEPruM axkTuBanuu. HaswiBaTh
o0le 3aKOHOMEPHOCTH  KaTaJUTHUYECKHX  PEaKIMi.
OOBACHATH MEXaHU3M TMPOTEKAHUS KaTaTUTHUYECKHUX
peakuuii. CocTaBisaTe TwiaH mnaparpada. BeImoaHATH
npakTuyeckue pabotel.  OQOpMISIIOT  MPAaKTHUYECKYIO
paboty. [IpoBomuTh TrpynmoBbie HAOMIOJAEHUS BO BpeMs
MPOBEJIEHUST IPaKTHUYeCcKuX padboT. OOCyXIaTh B Tpymnmax
pe3ynbTaThl OnbITOB. Pabotarh ¢ mutepaTtypoit. Haxoauts
uHpopmanuio B cetr MuTepHeT. [lenats npeseHranuu.

XUMHYECKOE 8 JlaBaTtp  ompeneneHue  NOHATHAM:  oOpaTtumble U | JlyXoBHO- «MexnyHapoIHbIN

paBHOBeECHE HeoOpaTUMble  XMMHYECKHE  peaklMH, XUMHUYECKOE | HpaBCTBEHHOE J€Hb
paBHOBECHE, KOHCTaHTBl paBHOBecus. llepeuncnars | BocnuTaHue, pacIpoCcTpaHeHHs
OpU3HAKA ~ HEOOpaTMMOCTH  XMMHYECKOW  pEeaKIHH. | IEHHOCTH IPaMOTHOCTH»
PaGortate ¢ nurepatypoil. Ha3piBaTh OTIMYMS UCTUHHOTO | HAYYHOTO
XUMHUYECKOIO  PaBHOBECHUS OT  3aTOPMOKEHHOTO. | IO3HAHUS «/leHp poccuiickou

dopMynHpOBaTh 3aKOH ACHCTBYIOMHUX Macc. OOBICHITH
BIIMSIHHE PA3JIMIHBIX (D)aKTOPOB HAa COCTOSIHUE PABHOBECHSI.
dopmyIHpoOBaTh MPUHIUIT MOJBUKHOIO paBHOBecus Jle

HAYKI»




[arense —bpayna. BpImonHATh mpakTHUecKHe pPabOTHI.
O6cyxnaarhb pE3yNbTATHI. [ToaBoauTh UTOTHU
npakTuueckoro 3aHsATus. OQopMISIOT MPaKTUYECKYIO
pabory. Haxomute unHpopmamuio B cetu HHTepHerT.
Jlenatp npe3eHTanuu.

IToBepxHOCTHBIE
SBJICHUSA

25

JaBatb  ompejielieHHE  TMOHATHSAM:  MOBEPXHOCTHOE
HATsDKEHHME, TOBEPXHOCTHAs DSHEprus, ruipoduiibHas u
ruipooOHasi MOBEPXHOCTH, YroJl CMAYMBAHUS, KOTE3Hs,
aaresus, pabota Koresuu, padoTa aAre3uu, aacopOuus,
ITAB, TIUB, xemocopOiusi, HOHUTHI, 00BEMHAsI €MKOCTh
HMOHHTA, CUIIMKareiab, xpomatorpadusi. OObsICHATh CBS3b
MTOBEPXHOCTHOTO HaTSHKEHUS c M30BITOYHON
MOTCHIIMATBHOM HHEPTrUeld MOJEKYJl Ha IOBEPXHOCTH.
[IpuBoauT, TPUMEPHI, WUIIOCTPUPYIOIIUE  SBJICHUS
CMayMBaHUs, HECMAauWBaHUSI U PACTEKaHUs. BBINOIHATH
npakTuueckue padboTel. OOBACHATH, KaK CMayuBaroIias
CIIOCOOHOCTH KHIKOCTEH CBsI3aHA C UX MOBEPXHOCTHBIM
HaTsDKeHHeM. 3anuchiBath ypaBHeHue IHOnra, Jlrompe-
IOnra. HaspiBaTh OCHOBHBIC OTIWYHSA  (U3HUICCKOMN
aacopOomuu  oT  XxemocopOumu. HaswsBaTh HamOolee
pacrpocTpaHeHHbIC a7ICOpPOCHTHI. [Tepeuncnsate
xpomaTtorpaduueckie MeToAbl. [IpOBOIWUTH TPYINIOBBIC
HaOJII0JIEHUS BO BpeMs MPOBEACHUS MPAKTUUECKUX PadoT.
OOcyxaTh B TpyImax pe3yiabTaTbl OnbIToB. [logBOANTH
UTOTH MIPaKTUYECKOTO 3aHSATHUA. OdopmisiroT
MpakTHYeCKyr0 paboty. [lematp mnpe3eHTanuu. YMeETh
M0JIb30BaThCsl OCHOBHBIMH pecypcamu MHTepHeTa.

DKOJIOTUYECKOE
BOCIIUTAHUE

Bcemupnslii

Semimn

JICHb

Hay4no-
MpaKkTUyecKas
KoH(pepeHIus

Jllenate mpesenranuu. Haxomar wuHpOpMAInuio B CETH
NutepHer. XapaKTepu3oBaTh IEPCIEKTUBBl HW3YUYEHHUS
HayKu (U3MYeCKo XUMHUU U TPOQPECCHOHATHLHOTO
camoornpeseneHus (B popmMare Kpyriioro crosia).

Llennoctn
Hay4HOTO
TTO3HAHUSA

Jenb
HAyKU

POCCHICKOU

Bcero:

68 yacos




