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IMacnopT paboueii MporpaMMeI 3JIeKTHBHOI0 Kypca

YpoBeHs 0611ero oopa3oBanus

Cpennee o01iee oOpa3oBaHue

Kaaccel

10 xmacc

HanmeHoBaHHe Kypca

«Puznueckas XUMUD»

KoaudyecTBO 4acoB B HeJleII0

1 gac
KoanyecTBO 4acoB B rojx

34 gaca
Cpok peanu3anuH Ipor pamMMsl

1 roxg
PaGouasi mporpaMMa cocTaB/ieHa B
COOTBETCTBHH C TPeOOBAHHIMH dI'oC COO

HanpaBieHHOCTH Kypca

yIuIyOJeHue 3HaHUl, pa3BUTHE
HHTEPECOB, CIIOCOOHOCTEN U
CKJIOHHOCTeH o0ydJarommuxcs,
ux npodeccuoHanbHoe
caMoOoIIpe/ieNeHUe

Pabouas nmporpamMMa cocTaBjieHa Ha
OCHOBe NPOTrPaMMBI

AsTopsl nporpamMmsl: B. A. benmonoros,
I'. V. bemonoroBa. DIEKTHBHBIE KYPCHI
TS PO UITBHON MIKOJIHI :
y4eb.1mocobue 11 o0meoOpa3oBar.
opraumzaruii / [H. B. Aatumnosa u 1p.].
— M. : IIpocBemenue, 2019.




Pazgen 1.

IVIAHUPYEMBIE PE3YJIBTATbBI
ocBoeHHd Kypca «PH3zHuecKass XUMH»

DONeKTHBHBI Kypc «®Pu3ndeckas XUMHIS» MIpedHa3sHadeH I 00ydJarommXcs
cTapIeil IKOJbI, BRIOpAaBIINX €CTeCTBEHHO-HAYYHBIN, (U3HKO-MaTeMaTHIECKUIT,
(bU3UKO-XUMHYECKUH TpPO(UIN HIM NPOSBUBIIMX IIOBBIIIEHHBIH HHTEpEC K
HN3YyYEHUIO XUMUH. V3ydeHne MpearaeMoro 3JIeKTHBHOIO Kypca HalpaBIIEHO Ha
yriryOiaeHue u 00oOIeHHe 3HAaHUI IIKOIBHUKOB O XHMHYECKOM IIpollecce, B
YaCTHOCTHU O €ro TepMOJMHAMHKE, KHHETHKE, COCTOSIHUH PAaBHOBECHS, a TAKXKeE O
IIOBEPXHOCTHBIX SIBIIEHUAX

B pe3symerare u3yueHus 3JIEKTHUBHOTO Kypca Ha YpOBHE CpeaHero oOIero
oOpazoBaHus y oOydaromuxcs OyayT chopMHUpOBaHBI CIeAYIONINE MpeIMeTHBIE
pEe3yNbTaTHI.

OOyyaroruiicss HAyIUTCH:

® packpeiBaTh Ha HIpHMepax pojib (GU3HYeCKOH XUMHH B (OPMHUPOBAHUU
COBPEMEHHOI Hay4YHOIl KapTHHBI MHUpa U B IMPAKTHYECKOHU JIEITEIHLHOCTH
YeJIOBEKa, B3aHMOCBI3b MEXJAY XUMHEH U JApPYTUMH €CTECTBEHHBIMU
HayKaMu;

® YCTAaHABIMBATh 3aBHCHMOCTH CKOPOCTH XUMUYECKOIl peaklMi U CMEIICHUs
XHUMHYECKOTO paBHOBECHS OT ONTUMANBHBIX YCIOBHHU IPOTEKAHUSA
XUMHUYECKUX IIPOLIECCOB;

® IIPOBOJUTH PAacu€Thl TEIUIOBOro 3(dekTa peakiuu Ha OCHOBE YpaBHEHHS
pEaKINN U TEPMOJUHAMHYECKHX XapaKTEPUCTUK BEIIECTB;

® [IPOTHO3UPOBATH BO3MOJXKHOCTh U IIpeJell IIPOTEKAHUSA XUMHYECKHX
IIPOIIECCOB HAa OCHOBE TEPMOJMHAMUYECKUX XapaKTEPHUCTHK BEIECTB;

e coOmojaTh mpaBwia Oe30MacHOro oOpaleHus ¢ €JKHMH, TOPIOYUMH U
TOKCHYHBIMH BeIlleCTBAMHU, CPEACTBAMH OBITOBON XUMHH;

® OCYHIECTBIATh IIOUCK UJeHTHPHUKATOpaM, CTPYKTYpHBIM ¢opMmyliam
BEIECTB;

® KPUTHUYECKHU OIICHUBATh H HHTEPIPETUPOBATH JaHHBIE, KacaloIUeCcss XHMUH,
B COOOINICHUSAX CPEJICTB MAaCCOBOH IMOMYISPHBIX CTAaThAX C TOYKU 3PEHUS
€CTECTBEHHO-HAayYHOI KOPPEKTHOCTH;

® YCTAaHABIMBATH B3aUMOCBS3U MEXTy (akTaMH U TeopHeil, MpUUYUHOU U
CIEJACTBUEM TIPH aHalu3e MpoOJeMHBIX CHUTyanuii u 00OCHOBaHUU
IPUHUMAEMBIX PEIIEHUI Ha OCHOBE XUMUYECKHUX 3HAHMHII.



OO6y4aromuiicst HOJIYIUT BO3MOXKHOCTE HAYUUTHCH

* (opmynupoBaTh Iellb SKCHEPUMEHTANBHO THUIIOTE3Bl O 3HEPreTHYECKUX
3¢pdekTax mpolileccOB Ha OCHOBE TEPMOJHMHAMHUYECKUX pacdE€ToB, O
CBOIICTBaX MOBEPXHOCTH Pa3IUYHBIX TEl;

® CaMOCTOSITEABHO IUIAHUPOBATh AKCIEPHMEHTHI C COONIOJEHHEM IIPaBUI
0e30I1acHOM pabOTHI ¢ BeNIECTBAMH U JIaOOPaTOPHBIM 000PYIOBAHUEM;

® UHTEPHPETHPOBATH JaHHBIE O TeIUIOBOM 3¢ @deKkTe, CKOPOCTH pEeaKIMu U
BIMSHUU Ha He€ pa3IudHeIX (aKTOPOB, O COCTOSSHHH pPaBHOBECHUS,
MOBEPXHOCTHOM HATKEHHH, aJCOpOIlNM, TOJydYeHHBbIE B pe3yibTare
MpoBeIeHUS (PH3UKO-XUMHUECKOTO SKCIIEPHMEHTA;

® [IPOTHO3UPOBATH BO3MOXKHOCTH IIPOTEKAaHHUS pPa3INYHBIX XUMHYECKHUX
peaxiuil B IpUpo/Ie U Ha IIPOU3BOJICTBE.

Cucmema OYEeHUBAHUA O0CMuUMdCeHUs NJaaHUpyemslx pe3yjiibmamoe

IIpomexyTodyHass  aTrecTandss IIpU  HU3YYEHHUU  SIEKTHBHOIO  Kypca
«Pu3nyecKkas XUMHSA» IMpeAyCMaTpUBAeT BBICTAaBICHHE Y/IOBIETBOPUTEIBHOI
(3auer) MO0 HEY/IOBIETBOPUTENBHON (HE3aueT) OIIEHKH pPe3yabTaTOB OCBOCHUS
00pa3oBaTENbHBIX IIporpaMM 0e3 pa3jieieHus Ha YpoBHU ocBoeHHs. Kypc Moxer
CUUTaThCA 3aYTE€HHBIM, €CIIN:

- YY4EHHK MOCeTHJ He MeHee 65% 3aHaTuil, IpeayCMOTPEHHBIX IIPOrPaMMOIl
Kypca;
- BBIIIOJTHIII 3a4€THYIO paboTy, IpeAyCMOTPEHHYIO IIporpaMMoii Kypca.



Pazmen 2

COJIEPKAHHE
3J1eKTHBHOI0 Kypca « Pu3ndeckas XHMHD»

Tema 1. XuMH4YecKkasi TepMOAHHAMHKA

IlepBbnii 3akoH TepMoauHamMuku. Tepmoxmmus. 3akoH I'ecca. CnenctBus u3
3akoHa ['ecca. 3aBHCHMOCTH TeIIoBoro 3¢ dexta oT TemuepaTypbl. Bropoii 3akoH
TepMoAuHaMukH. DHTponus. OrpeieieHne BO3MOKHOCTU IMPOTEKAHUS IIPOIlecca.
Dueprus ['mb0ca. 3aBUCHMOCTSL HTponUH U >Heprun I mbOca oT TemmepaTypsl.
Ilpakmuueckas paboma Ne 1 «Kanopumempusy

Tema 2. XuMHUeckass KHHETHKA

CkopocTh XUMHYECKON peakuu U BIuswomue Ha He€ ¢axTopbl. BrmsHue
KOHIIEHTPAIlUU pEeareHTOB Ha CKOpocTh peaknuu. OCHOBHOII IOCTYynaT
xumuyeckoll kuHeTukd. KuHeTHyeckue ypaBHEHHS OJHOCTOPOHHHX pEaKIIHIl.
(PopManpHass  KHHETHKA  NPOCTBIX  peakmuil.) MeToasl  omnpejeleHus
KHHETHYECKOTO MOopsiAKa peakuuu. BiuusgHue Temmeparypbhl Ha CKOpPOCTH
xumugeckoll peaknun. Katanuruyeckue peakiy.

Ipaxmuueckas paboma Ne 2 «3asucumocms cKOpocmu XUMU4eCcKoll peakyuu om
KoHyeHmpayuu peaceHmosy». Ilpakmuyeckas paboma Ne 3 «3asucumocmo
ckopocmu peakyuu om memnepamypuly. Ilpakmuueckas paboma Ne 4
«Kamanumuueckue peaxyuuiy.

Tema 3. XuMH4YecKoe paBHOBecHe

OOpatnMmble U HeoOpaTHMble XHUMHYECKHE peakIuH. BHIbl XHUMHYECKOTO
paBHOBecHsA. 3aKoH JelcTByrommx Macc. KoHcranTta paBHOBecus. BrmsiHue
pa3IHYHBEIX (PaKTOpOB Ha cocTosiHHEe paBHOBecHs. lIpakTtmueckas pabora Ne 5
«XHUMHYECKOE PABHOBECHEY.

Tema 4. IlloBepxXHOCTHBIE SIBJICHHS

IloBepxHocTHas sHeprus. IloBepxHocTHoe HarspkeHHe. (CmaduBaHue U
HecMmaunBanue. Koresuss m anaresus. AjcopOmus. AncopOnusi Ha IMOBEPXHOCTU
KHJIKOCTH. AJcopOnmsi Ha TMOBEPXHOCTH TBEPABIX Teld. XpomaTorpadus.
Ilpakmuyeckas paboma Ne 6 «llsmeperue nNOGEPXHOCMHO20 HAMANCEHUS
aorcuokocmetin. Ilpakmuueckasa padooma Ne 7 «Cpa6HeHue no6epXHOCMHOI
aKmueHOCmu  pacmeopo6  Geujecmé  O0O0HO20  20MOJ02UYEeCK020  psaoax.
Ilpakmuyeckas paboma Ne 8 «CpaeHerue 3¢)pekmusHocmu MowUWUX cpeocmer.
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Ilpakmuyeckasn paboma Ne 9 «Aocopoyus kapOOHOBLIX KUCTIOM AKMUBUPOEAHHBIM
yenémy. llpaktuaeckas padota Ne 10 «OOHapyxeHHEe KaTHOHOB METAaJLUIOB C
IOMOIIBI0 OyMaXKHOH XpoMaTorpadum.



Pazgen 3.

TEMATHYECKOE INTAHUPOBAHHE
3JIEKTHBHOI0 Kypca «@H3nuecKkas XUMHSA»
(1 gyac B Hexesr0, 34 yaca B roja)

n/m HanvenoBanue moayns (pasaena, | KoamuecTrBo W3 mux
0J10Ka) YacoB OTBelleHHbIEe HA
NPaKTHYeCKYI0
4acTh H
KOHTPO.JIb)
1 Xumugeckasi TEpMOJUHAMHUKA 9 2
2 Xumndyeckass KHHETHKA 8 3
3 XUMHYECKOE PaBHOBECHUE 4 1
4 [IoBEpXHOCTHBIE ABICHHS 13 5
Bcero 34 11




KAJTEHJIAPHO-TEMATHYECKOE INTAHHPOBAHHE
3JIEKTHBHOI0 Kypca «Pu3ndeckas XHMH»

IIpunoxenne 1

Ne Tembl 3aH9THS Koi-Bo Hara
101 JACOB (Ne yaebHOH HeleaH)
Tema 1. XumMudeckasi TepMoguHaMuKa (94)
1 1 IlepBblil 3aKOH TEPMOJUHAMHKH 1 ya.Hex No |
2 2 Tepmoxumus. 3akoH ['ecca 1 ya.Hex No 2
3 3 CrnencTBHe n3 3aKkoHa I'ecca 1 ya.Heq No 3
4 4 | 3aBucHUMOCTH TeIlI0BOro 3((ekTa oT TeMiepaTryphsl. YpaBHeHue Kupxroda 1 ya.Heq No 4
5-6 | 5-6 | Ilpaktmaeckas padborta Ne 1 «KamopumeTpus» 2 ya.Heq Ne 5-6
7 7 | BTopoii 3aK0H TEpMOJAMHAMUKH. JHTPOIIHS 1 ya.Heq No 7
8 8 OmnpeneneHne BO3MOKHOCTH 1 TIpejielia MpoTeKaHs mporecca. JHeprusa ['n66ca. DHeprug 1 ya.Hen Ne 8
T'enpMromsbiia
2 9 | 3aBHCHMOCTB SHTPOINH U SHepruu [ nddca oT TeMIepaTypsl 1 ya.Heq No 9
Tema 2. XumMudeckasi KuHeTHKa (84)
10 1 CKOpOCTh XUMHUIECKOIH peaKIINi 1 BIUSIONHe Ha He€ GpakTopsl 1 ya.Heq No 10
11 2 3aBHCHMOCTB CKOPOCTH peaKIUU OT KOHIIEHTPAIlHH HCXOIHBIX IIPOAYKTOB 1 ya.Hex Ne 11
12 3 MeTo1b! OIIpeieNeH s KHHETHYECKOTO IOPSIKaA peaKIiu 1 ya.Hea Ne 12
13 4 | Ilpaxtiueckas pabota Ne 2 «3aBHCHMOCTH CKOPOCTH XHMHUYECKOI peakIlHu 0T KOHIIEHTPaIlUH 1 ya.Heq Ne 13
peareHTOB»
14 5 3aBHCHMOCTD CKOPOCTH peaKIUM OT TeMIIEPATyPhI 1 ya.Heq No 14
15 6 | IIpaktuaeckas padota Ne 3 «3aBHCHMOCTH CKOPOCTH peakKIHU OT TeMIIepaTyphl» 1 ya.Heq No 15
16 7 Karanurndeckue peakinu 1 ya.Hea No 16
17 8 | ITpaktmueckas pabota Ne 4 «KaTtauTudecKue peakifim» 1 ya.Heq No 17
Tema 3. Xumuueckoe papHosecue (4 4)
1 Xummaeckoe paBHoBecHe. OOpaTHMble H HeoOpaTHMble XHMHUYESCKHE peaKIIni. BHIBI XUMHIECKOTO 1 ya.Heq No 18
18 paBHOBECHS
19 2 3aKoH AeiicTByronmx Macc. KOHCTaHTEI paBHOBECHS 1 ya.Hen Ne 19




20 3 | BimsgHue pa3MuHbIX (aKTOpoB Ha COCTOSHIE paBHOBECHS | ya.Heq No 20
21 4 | Ilpaxtraeckas pabota No 5 «Xumudeckoe paBHOBECHE» 1 ya.Heq No 21
Tema 4. IloBepxHocTHBIC siBJIeHH (1349)
22 1 IloBepxHOCTHas 3Heprud. [loBepXHOCTHOE HATSAKEHIE 1 ya.Heq No 22
23 2 | IIpaktuaeckas padota Ne 6 «lI3MepeHIe HOBepXHOCTHOI'O HATSLKESHHS KIIKOCTE 1 ya.Heq Ne 23
24 3 CMadunBaHHe U HecMadnBaHHe. PacTeKkaHue 1 ya.Heq No 24
25 4 Koresus u aaresus 1 ya.Heq No 25
26 5 Ancopbrmia. AjicopOIis Ha OBEPXHOCTH KIIKOCTH 1 yu.Heq No 26
27 6 | IIpaktuueckas padota Ne 7 «CpaBHeHHe IOBepXHOCTHOIH aKTHBHOCTH PacTBOPOB BEIlleCTB OJIHOTO 1 ya.Heq Ne 27
TOMOJIOTHYECKOTO psijiay
28 7 | Ilpaxktudeckas pabora Ne 8 «CpaBHeHne 3¢ (eKTHBHOCTH MOIOIIIX CPEeICTB» 1 ya.Heq No 28
29 8 | AxcopOmus Ha HOBEPXHOCTH TBEP/IBIX Tell 1 ya.Heq No 29
30 9 | IIpaktuueckas padota Ne 9 «AncopOiust KapOOHOBBIX KHICIOT aKTUBHPOBAHHBIM YIIIEM» 1 ya.Heq No30
31 10 | Xpomatorpadus 1 ya.Hex Ne 31
32 11 | IIpaktudeckas pabota Ne 10 «OOHapyKeHHe KaTHOHOB MeTa/LIOB ¢ IIOMOIIBIO OyMasKHOI | ya.Heq Ne 32
Xpomartorpaduim»
33- 12- | toroBoe 3aHsTHE 2 ya.Hea Ne 33
34 13




IIpuinoxenune 2
JleMoBepcHsl KOHTPOJIBHOI (32a4eTHOI) padoThl

1. Kakue TepMoauMHaMHUYECKHe BETHYHUHEI CBSI3bIBAET IIEPBBII 3aKOH TEPMOINHAMUKHI?
Cdopmynupyiite ero.

2. Kax cBf3aHbI H300apHBI 1 H30XOPHBEIH TeIIoBbIe 3)(eKThl XUMIUEeCKHX peaKIuii?
MoryT 1 oHU OBITE paBHBI? Ecin 1a, To B KakuX ycaoBuax? I3 MpuBeAEHHBIX peaKIinil
BBIOEpHUTE Te, U1 KoTopeix H=U:

a) Al ,0s3 (1B) + 3SO0s (1) = Al: (SO4 )3 (TB);
0) C(rpadur) + Oz (r) = CO2 (1);
B) C(rpadur) + 0,50 () = CO(1);
r) H> (1) + CL (1) = 2HCI(T).
ObocHyiiTe CBOIT BEIOOP.

3. Paccuuraiite TemaoBoil 3¢ ekt mporiecca npeBpamnieHus rpadura B alMa3s, HCIOIb3ys
TEeTIOBbIe (P (HEKTHI CIEAYIONIUX MPOIECCOB!

C(rpadur) + 02 (1) = CO2 (r) H=-393,5 xJ[xk;

C(ammaz) + 02 (r) = CO; (r) H=-395,3 x/Ix.
Beiziensercst Wwin moroniaeTcs TeIUIOoTa B X0JIe peBpaIieHus rpagura B ammasz? Kak
HAa3bIBAIOTCS TAKHE IIPOLIECCHI?

4. He nmpoBoas pacu€ra, olpeelnTe 3HaK N3MEHEHUS YHTPOIINH B pe3yJIbTaTe PeaKIlui,
MpoTeKaroIeil B HefiTpamuzaTope apTomoomtei: CO(r) + 0,50: (1) = CO; (1) ObocHyiiTe cBOit
BbIBOJI. Kakoe cBOIICTBO TEPMOIMHAMHYECKOI CHCTEMBI XapaKTepHU3yeT SHTPOIIHS?

5. Paccunrats TemtoBoii 3¢ dext peakmmun (AH p-min) npu ramernu 100 xr m3BectH (Ca0)
BOJIOI, €CJIH TeILIOTHI 00pa30BaHUsA OKCHIA KaIbITHs, BOIBI U THAPOKCHIA KATbIIHS
COOTBETCTBEHHO paBHBI -635,1; -285,84 1 -986,2 kJ[/M0Ib.

6. ITpu pactBopennu 16 r kapouna kaisius (CaC2) B Bojie Betensercs 31,3 K/ TEIIOTHL
Paccuurats TemaoTy odpasoBanus rujapokcuaa kaasiiua (AH°Ca(OH)2), eciu TeIUTOTHI
obpazoBanus (AH®) Bojasl, kapOuaa kaapimd, anerwiena (C2H2) COOTBETCTBEHHO PaBHBI —
285,84; -62,7; 226,75 xJ:/Mo0Ib.

7. PaccunTaTh CTaHIapTHYIO TEIUIOTY CTOPAHHS 3TUJIOBOrO CIIUPTA, HCXOII U3 PeaKIiuu
OHOXHMHYECKOTO OPOKEHUS TIIFOKO3bL:

CsH1206(T) — 2C:HsOH(K) + 2COx(1), AH p-111m11 = -83,3 KJ[7K/MOITB.
Temutorsl cropanus (AH crop.) rmoKo3bl, CIPTa U YIJIEKHCIIOTO Ia3a PaBHbBI COOTBETCTBEHHO -
2817,1; -1366.,9 u 0 x/{:x/Mo1Ib

8. PaccuuraTte H3MeHeHI e BHYTPEHHEN 3Heprun 1pu ucnapeHuu 250 r Boasl npu 20°C
(TTapbl O TUUHSIOTCS 3aKOHAM HJIeaIbHBIX Ta30B). O0BEMOM KUIKOCTH 110 CPAaBHEHHIO C
00BEMOM Iapa MOJKHO IIpeHeOpeus. Y IelbHas TelUIoTa mapoodpa3oBaHisd BObI paBHa 2451
JUK/T.

9. . IloueMy KalleIbKU KUIKOCTEH IIPH COIIPUKOCHOBEHUN cinBaroTca? Kak u3MeHuTCs
ILIOMIAh OBEPXHOCTH IIPHU CAUSHUHU JIBYX OJHMHAKOBBIX Karelnb? OTBET HOATBEPIUTE PacIETOM.

10. Yro takoe ITAB? Ha uém ocHoBaHO ux npuMeHeHue? [IpuBemiTe mpuMepsl

IIPaKTHIECKOr o ucroib3oBanusd [TAB.
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