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CocraBurenu:
Terepuna H. M.- kangupgaT XuUMUYECKMX HaykK, npenogasarenb Kosuemxka

npodeccuoHanbHoro oopazopanus [II'HUY

XuMUs: METOJUYECKUE PEKOMEHAINH TI0 BBITIOJHEHUIO MPAKTHUYECKUX
3aJaHuil TO0 JOUCUUIUIMHE 1 cTyaeHToB Komnemka mpodeccnoHamIbHOTO
oOpazoBanus crneuuaibHocTH 09.02.03 TlporpamMMupoBaHue B KOMIBIOTEPHBIX
cucremax / coct. H.M. Terepuna; Komnemx npod. o6paz. IITHUY. — Tlepms,
2017. - 18 c.

Mertoauyeckue pEKOMEHAAMU JJI1 TPAKTUYECKUX 3aHSATUH 110
TUCIUIUIMHE «XHUMHsS» pa3paboTaHbl Ha OcHOBEe TpeOoBaHuii denepalibHOTO
roCy/1apCTBEHHOTO 00pa3oBaTeIbHOTO CTaHjaapra CpEIIHETO
npodeccroHaIbLHOTO oOpa3zoBaHus 1o CIIEIIUAIBHOCTH 09.02.03
[IporpammupoBanrie B KOMIIBIOTEPHBIX CHCTEMax JJIS OKa3aHHs ITOMOIIH
cryaeHtam cnennanbHocT 09.02.03 IlporpammupoBaHve B KOMITBIOTEPHBIX
cuctemMax mno aucHumuinHe «Xumusi». Coaepikar NpaKTHUYECKHE 3aJaHus TO0
Kypcy «XuUMUs».

[IpennasHaueHo [y CTYOEHTOB KOJUIeIKa MPo(ecCHOHaTBLHOTO
obpazopanus I[II'HUY cnemmanpHocTrn  09.02.03 IIporpammupoBanue B

KOMIIBIOTCPHBIX CUCTCMaAX.



BBEJIEHUE

N3yuenne kypca XUMHUH JOJDKHO CIIOCOOCTBOBATh PA3BUTUIO Y CTYJEHTOB
JIOTUYECKOTO XUMHMYECKOTO MbIIUIEHUS. B pe3ynprare  u3ydeHHs Kypca
CTYAEHTHl JOJDKHBI TOJIYYUTh COBPEMEHHOE  HAY4YHOE IMPEJACTABICHHE O
Marepuud U ¢dopmax e€  JIBUKEHHUS, O BEHIECTBE KaK OJHOM U3 BHJIOB
JNBIDKYILIECHCS MaTepuM, MEXaHU3ME MPEBPALICHUS XUMHUYECKUX COCIUHEHUU,
MOHMMATh 3HAYEHUU XUMUHU B MPOMBIIIJIEHHOCTH.

VYyeOHoe mocoOue COAECPKUT METOJUYECKHE PEKOMEHJAIUMU MO BCEM

paszzaesaM oOLIETo Kypca XUMUH.
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Tema 1. Kitacchl HeOpraHu4eCKux coeANHEHUM

Baxuelime noHAaTHsI 3aKOHbI K 3aKOHOMEPHOCTH OCHOB XUMMUMU:
BEIIECTBO, XWMHUYECKHUW DIJIEMEHT, aToM, MoOJeKyna, cTpykrypy [ICD,
MPUHLIUIBI, JEXKAl[U€ B OCHOBE XHMHUYECKOTO B3aUMOJICWCTBHUS, IpaBUiIa
HOMEHKJIATYpHI.

N3yuuB Temy, cienyer 3HaTh:

- BaXXHEHUIIME KJIACChl HEOPTaHMYECKUX COCAMHEHHN — OKCHJbI, OCHOBAHUS,
KHUCJIOTBI U COJIH;
- CTMOCOOBI UX MOTYUYCHHS U XapaKTePHbIE XUMUYECKHE CBONCTRA;
- HOMEHKJIaTypy 3TUX COCAUHEHMUIA.

B pesynbrare ocBoeHUS JUCHUIUIUHBI 00YUYarOIIUICS JOJDKEH YMETh:
- COCTaBJIATH (hOPMYITY COSTUHEHUS,
- MUCaTh YPaBHEHUS XUMHUYECKOTO B3aMMOJICUCTBUSI, OTPAKAIOIIETO CBOMCTBA
KJIACCOB HEOPTraHUYECKUX COETUHEHUM.
- HalycaTh YPaBHEHHUSI PEAKINM, POTEKAOIIMX B LIEMU MMPEBPAILCHUN.
Yupaxuenus

1. Hanucatb  ypaBHeHHs peaxkuuii MOJIyYEeHHUS: TUJpOrcuaa
Oapwusi,CEpHUCTOM KUCIIOTHI, HOU A cepedpa.

2. Ha nmnpumepe coeauHeHUMH okcuga yriepona (4), ruapakcuia
ATIOMUHUS, XJIOPOBOAOPOAHOM KHCJIOTBI 0XapaKTepu30BaTh
XHMHYECKHE CBOMCTBA COOTBETCTBYIOLIEr0 Kiaacca.

3. HanucaTh aHrMAPUIbI U KUCJIOTHbIE OCTATKH CJIEIYIOIUX KHCJIOT:
KPEMHEEBOM, a30TUCTOM,NOI0BOIOPOTHOM, HA3BATh HMX.

4. Hanucarh YypaBHEHHUS peaKUMid TMOJYYeHUS] BCeX BO3MOMKHBIX
(cpeaHMX, KHMCJBIX U OCHOBHBIX) COJIell M3: a) THAPOKCHAA Kallus U
oprodochopHOil KUCTOTHI O)ruapokcuaa xpoma (3) u a30THOM KHUCIIOTHI

, HA3BaTh BC¢ COCANHCHMUI.



Tema 2. Teopus 3JieKTpOIUTHYECKON aucconuanu. VoHHbIe peakuuu

Baxuelime noHAaTHs: 3aKOHbI K 3aKOHOMEPHOCTH OCHOB XUMMUMU:
PacTBOPBI, STEKTPOJIUT U HEIIIEKTPOIIUT, TEOPHUS IIICKTPOTUTUUECKON
JUCCOLMALIN, BOJOPOIHBIN [TOKA3aTENb, TUAPOIU3

N3yuuB Temy, cienyer 3HaTh:

- cJ1a0bIil ¥ CUJIBHBIN 2JIEKTPOJIUT, CTENIEHb YJIEKTPOIUTHYECKON TUCCOLMAITTU
- 0COOEHHOCTH IMCCOLMALMU PACTBOPOB CUJIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB
- UMETh NPEACTABICHUE O CIEAYIOIMX NOHATUSAX W BEJIMYMHAX: HOHHOE
IIPOU3BEACHUE BObI, BOJOPOIHBIN NOKa3aresb pH, ruaponus conei.
- YMETb ONPEAECTATh XAPAKTEP CPEelbl B BOJHBIX PACTBOPAX AJIEKTPOJIUTOB.

B pesynbrare ocBoeHUS JUCHUIUIUHBI 00yUYarOIIUICS JOJDKEH YMETh:
- HaIlMCcaTh YPaBHEHUS IUCCOIMAIINU AJIEKTPOJIUTOB;
- HAIIMCaTh MOJIEKYJIAPHBIC U MOHHBIC YpPaBHEHHUS B3aUMOJICUCTBUI;
- HamucaTh MOJIEKYJSIPHOE YPAaBHEHHUE K KaXKJAOMY MOJICKYJISIPHO - MOHHOMY
YPaBHEHUIO.
- MPOBECTH PEAKLUMIO B3aAUMOJCUCTBHUS, OXAPAKTEPU30BATH ITOJIYUYEHHBIN
pe3yJbrar.
- COCTaBUTh MOHHO-MOJICKYJISIPHBIE YPAaBHEHUS TUAPOJIN3a
-3KCIIEPUMEHTAIBHBIM IIYTEM OLICHUTh PEAKLIUIO CPEBI
YupaxHenus
1.Hanucarts, ypaBHeHHe peakUMH B MOJIEKYJSPHOW, HOHHOI ¢opmax
NPOTEKAKUINX, MEXKAY:
HUTPATOM LIMHKA U CEPOBOJIOPOJHON KUCIOTOM.
2. IlpuBecTH mnpuMepbl CHIBHBIX, CJa0bIX JjekTpoauToB. Kakue
COCIUHEHHUS OTHOCAT K CHWJIBHBIM 3JIEKTPOJIUTAM .

3. Paccuurars pH 1M pactBopa ruapokcua 6apusi.

4. Hanmucath ypaBHeHHUs THAPOIH3A CIACAYIOLIUX COJICH: XJIOpUIA HUKEI,

cynbhua Kamus.



Tema 3. Ctpoenne atoma. [lepuoanueckasi cucremMa 3JieMEeHTOB
J1I.A. MenaesieeBa

Baxxnenuue noHsaTHs 3aKOHbI 1 3aKOHOMEPHOCTH OCHOB XUMUM:
BaneHTHOCTB, CTEINEHb OKHMCIEHMUS, KBAaHTOBbIE 4YuWcla, NOpuHoui I[laynu,
npaBuiio XyHaa, Kneukosckoro. [lepuonnueckuit 3axon .M. Menaeneesa;

N3yunuB Temy, BbI OJIKHBI:

- AMETh MPEACTABICHUE O CTPOCHHUM aTOMa M KOPIYCKYJISIPHO — BOJHOBOM
IIPUPOJIE DJIEKTPOHA;
- 3HaTh KBAHTOBBIE YMCJIA U NPHUHIUIIBI 3aMOJHEHUS SJIEKTPOHAMU ATOMHBIX
opOuTane;
- 3HaTh nepuomgunueckur 3akoH [[.MI. MeHueneeBa, NPUHLMIIBI TOCTPOCHUSA
NEePUOJIMYCCKON CHUCTEMBl DJIEMEHTOB; HAIMMCAHUE JJICKTPOHHBIX (OPMYI
aTOMOB DJICMEHTOB;
- YMEThb MPOTHO3UPOBATH XMMHYECKHUE CBOMCTBA DJIEMEHTOB, HMCXOIS M3 HX
MOJIOKEHUS B TIEPUOJMYECKON  CHCTEME H  DJIGKTPOHHBIX  (OopMyll
COOTBETCTBYIOIIMX aTOMOB.
- 3HaTh OCHOBHBIC XapPaKTEPUCTUKHA aTOMOB DSJIEMEHTOB W HM3MEHEHUE HTUX
BEJIMYMH TI0 TPYMIIaM U MEPUOJAM MEPUOJNYECKON CUCTEMBI.

B pesynbrare 0ocBOCHUS TUCHUIUIMHBI 00yUYarOIINICS JOJDKEH YMETh:
- 1aTh XapaKTEPUCTHUKY JIEMEHTOB S, p, d ceMeHCTB, ONpeaeINTh BaJCHTHOCTH
Y CTEIICHU OKUCIICHUS, UCXO U3 CTPOCHHUS BAJCHTHBIX 3JIEKTPOHOB aToMa.
YunpaxHeHus
1.1aTh 3J1eKTPOHHYI0 opMYyJ1y, CTPYKTYPY pacnpeaejeHusi BaJTeHTHBIX
JICKTPOHOB M XMMHUYECKYI XaPAKTEPUCTUKY 3JIEMEHTA ¢ NOPHIKOBbIM

HoMmepoM : 20, 13, 16

Tema 4. OKHCJIUTEIBLHO-BOCTAHOBUTEIbHbIE PeaKIIMu

Baxxuelinue noHsITHS 3aKOHbBI U 3dKOHOMCPHOCTH OCHOB XHMMMUHU:

OKHCIHNTCJIb U BOCCTAaHOBHTCIIb, OKHCJICHHUC 1 BOCCTAHOBJICHUC, BHCKTpOHHbIﬁ



0ajaHC, OKUCIUTEILHO-BOCCTAHOBUEIIBHBIN MOTEHINAN, aHod, kaTton, D C,
WCTOYHMKHU TOKA, 3JIEKTPOJINA3, KOPPO3US METAIIOB, TAIIbBAHOKOPPO3US

Ilocne HU3Yy4YCHUS ATOU TEMbI ydamuecsa JOJIKHBI 3HATh:

- BKHEHIIINE XUMHUYCCKHE ITOHIATHS : OKMCIIEHHE U BOCCTAHOBJICHHE;
- YMETb OMpPECATh OKUCIUTENb U BOCCTAHOBUTEIb;
- paccTaBisATh KO3(PGUIIMEHTH METOJO0M 3JIEKTPOHHOr0 OajaHca WM HOHHO-
AIIEKTPOHHBIM METOIOM;
- UMETh MPEICTABICHUE O MPOLECCE IEKTPOIU3A;
- YMETh COCTAaBJIATh YPAaBHEHUS aHOJHBIX , KATOJHBIX W CYMMApHBIX MPOIIECCOB
AJIEKTPOIIN3a;
- 3HATh MIPAKTHYECKOE TPUMEHEHHE DJICKTPOJIN3a
- TMOHATHS: KOPpPO3UsS  METAUIOB U €€  BUABl  (XUMHUYECKas U
ANEKTPOXUMHUYECKAs).
- XUMHU3M IJIEKTPOXUMHUYECKOU KOPPO3UH
- CIOCOOBI 3aITUTHI METAJUIOB OT KOPPO3UHU
Ynpaxuenusi no teMe «Oo6mmue nousatusa OBP»
1. OnpeneJuTh  KHUCJIHUTEJIbHO-BOCCTAHOBUTEJbHbIE  CBOWCTBA Yy
ciaenywmux coequnenuii : NH;, H,S HNO3, N,Os, SO, , ucxons us
CTCIICHU OKHCJICHUS
2. COCTaBUTh OKHCJIUTEJIbHO- BOCCTAHOBHTEJbHbIE PpeakIuu JIsl
YKA3aHHBIX COeJUHEHMH M YPABHSATb METOAOM JJIEKTPOHHOIO
O0ajiaHca
Yupaxuenus no reme «l'aabBann4yeckue jemMeHTsD> « Koppo3us»
1. HapucoBaTth cXxeMy TrajbBaHMYECKOIr0 3JJIeMEHTA MEIHO-IIMHKOTO
3JIEMEHTA
Yka3arth B cxeme:
a) aHOJ U KaTO/;
0) 3apsiAbl aHOAA M KATO/A;
B) HampaBJ/ieHUe JIBHK€HUS JIEKTPOHOB IO BHEIIHEH LeNu ¥ MOHOB

IO JCKTPOJUTHYCCKOMY MOCTHKY.



r) Hanucars peakuuu, nporekamuniue Ha 3JIeKTPOAAX, U JaTb UM
HA3BaHUA.

2. CocTtaBuUTH cxemy U HANUCATH
YPABHEHHUSI  OKHMCJHUTEJIbHO-BOCCTAHOBHUTEJIbHBIX  NPOLECCOB
NMPOTEKAIIUX NIPU KOPPO3HH
OIMHKOBAHHBIX CTAIBHBIX TPOBOJAOB B Pa3JIMUYHBIX Cpeax:

a) BO BJIA’KHOM HelTPaJIbHOI cpele

0) B KHCJI01i cpefe

3. 3. PaccMOTpeTh BO3MOKHOCTH KOPPO3UH
CILIABA JKEJIE30 - ME/Ib B 32/IaHHOM cpeJe MPH A0CTyINe BO3AyXa:
OmpeaeJIUTh AHO M KaTo/.
3amMcaTh MPOLECChl, MPOTEKAKONIME HA AHOAHBLIX M KATOXHBIX
Y4YacTKaX, YYUTHIBAAA CPpeay

YnpaxHeHus mo reMe «JIEKTPOJIU3» , «3AIMUTA METANJIOB OT KOPPO3UN»

1. Hammcatb ypaBHeHHMsI JJIEKTPOJU3a BOJHOI0 PacCTBOpPaA COJIei:
cynbdara Meau, Xjopuga HaTpus (¢ PacTBOPUMBIM U HEPaCTBOPUMBIM
aHO/IOM):

a) yKa3aThb 3JIEKTPOAbI.

0) 3amucaThb BelIeCTBAa, NOABEPralinuecs: 3JIEKTPOJU3y € TOYKH
3peHNsl TEOPHUH 3JIEKTPOJIUTHYECKOH TMCCONNALNH.

B) BalUCATh BCe BO3MO KHbIE MPOLECCH] HA KATOJAE U aHO/e.

r) HAMKCATh CyMMAapHOe YPaBHEHHUeE 3JIEKTPOJIN3a.



Tema 5. OcHOBHBIC MOHATHUA XUMHUHU

Baxneumue nmoHsATHs 3aKOHBI 1 3aKOHOMEPHOCTH OCHOB XMMUMU:
PactBop, pactBOpUTENB, MOJIb, MOJSPHAass M AaTOMHAs MAacChl, MOJIAPHAas,
MIPOLIEHTHAsA KOHIEHTPALUH.

[Tocne nzydyeHuns 3TOM TEMBI y4alIuecs JOJKHBI YCBOUTH:

- OCHOBHBIE MTOHATHSI: PACTBOP, PACTBOPUTEIIb, PACTBOPEHHOE BEIIECTBO;

- c11ocoObI BBIPAXKEHUSI KOHLIEHTpAI[Ui pacTBOPOB.

B pe3ynbTare 0cBOEHUS JUCHUIUIMHBI 00YJYatOUIUIiCcs JOIKEH YMETh:

- IPOBECTH pacyeT ISl IPUTOTOBJIEHUS PacTBOPOB PA3IMYHBIX KOHUEHTPALN;
- BBIYMCJIUTH KOHIIEHTPALMIO pacTBOPA, €CJIM U3BECTHO KOJINYECTBO BEILIECTBA;

- IPOBCCTU PACUCTHI pCarupyromux BEUICCTB 110 YPABHCHUIO pCAKIINU.

3anaua 1. IIpoBectu pacuer maccbl kpucramaoruapara CuSO,5H,0 u
00beM BOaBI AJis1 mpurotoBiienusi 500 r pactBopa ¢ Wcysos 5%

(p=1,1r/cm’).

m(e —ea
= glgo% = m (0e3BOHOTO B-Ba) =

w-m(p—pa) 5-500
m(p — pa) - -

100% 100

25r CuSO, (6e3B0OIHOTO B-Ba)

Pacuer maccer kpuctamtoruapata CuSO,45H,0:

1 moab CuSO,5H,0 —250r

1 mose CuSO,4 — 160r = cocTaBuUM MPOTOPIIHIO:

160r 6e3BogHoro CuSO,4 conepxures B 250r CuSO45H,0
25r--------- [[----=------- [[--===mmmm--- //------- X I-

~ 250-25

X = W = 39,06 r CuSO45H,0

Pacuer 00nemMa BOOEL:

VH20= Mu20 . PH20 (PH2o = 1);
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Mi20 = My-pa— Myg,= 500 — 39,06 = 460,94 r nnu = 461m1.

Otsert: liia mpurotoBienus 5% pacTBopa U3 KpUCTauioruapara
(CuSO45H,0) 6epem HaBecky BemectBa 39,06T u pactBopsiem B 461w

BOJBI.

3anayva 2. U3 nannoro pacrsopa npuroroButsb 200 ma 0,1 mossipaoro

pacTBopa.

Paccuurtaem maccy CuSO,4 cooTBeTcTBY!IOMIYI0 KOHIIEHTpau Cm = 0,1

MOJIb/TT Ha 00BbeM Koa0b1 200 mut:
0,1mounb/n coorBercTBYeT M = vM = 0,1'160 = 16 r/1 CuSO4

16 T CuSQ,4 comepxxurcst B 1000 mut pacTBOpa

XT //------- -=nmmm- ------ /1--- 200 mn

Haiinem o0weMm (V) 5% pactBopa, KoTopbiii copepxut ma M P-pa CuSOy:

K_H
5% w3 omnpezenenus NPOIEHTHOM KOoHLIeHTpauuu 3To 51 — 100r (p-pa).

m —
V, oz PP 100 _ g g1y,

“ op(p-pa) 11

5t CuSOy conepxutcs B 90,91 M pacTBopa

- 32-9091

5 = 58,18 mi1 = 58 M.

X

Otset: [ns npurorosnenus 0,1 monsipHOro pactBopa Ha 00beM KoiOb 200
M Oepem MepHbIM numuHApoM S8 Mt (5% pactBopa CuSQO4) m moBOgUM

pacTBOp 10 METKHU BOAOM.

11



TeMa 6. KUHeTHKA XUMHUYECKHUX U TEPMOJAMHAMMKA PeaKINH

Baxneiinive moHATHs 3aKOHBI U 3aKOHOMEPHOCTH OCHOB XHMHH:
CKOpOCTh XMMHYECKOH peakluu, KaTajau3aTop, HMHTHOUTOp, XHMHYECKOE
paBHOBECHE 3aKOH ACHCTBYIOUIMX MAacC, SHIAOTEPMHUECKUU, IK30TCPMUUECKUIA
poIiecc, TEIIoBoi 3P eKT peakiiuu.

B pe3ynbpTaTe 0OCBOCHHS TUCIUTUIMHBI 00 YJIArOIIUNACS JOHKEH YMETh:
-00BSACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH PEaKiuu OT Pa3InYHBIX
(dakTopoB;

- YMETh ONpEJENATh HalpaBJICHUE CMEIICHHWS PaBHOBECHUS IOJ BIUSHUEM
pa3IMIHBIX (GaKTOPOB;

- paccuMTaTh U3MEHEHHUsSI CKOPOCTH XUMHYECKOW PEaKIMH B 3aBHCHUMOCTH OT
(aKkTOpOB: KOHIICHTPAIINH, TEMIIEPATYPHI,

- BBIYUCJEATDH TCIUIOTY PCAKIINH.

[IpuMepbl KUHETUYECKUX PACYETOB
3amaya 1. Kak M3MeHHMTCS CKOPOCTh XHUMHYECKOH peakuum A(raz) +
2B(ra3) > C(ra3) npu noBbIllIeHUH KOHLEHTPAIlMU BellecTBA A B 2 pa3a,

JaBJIeHUd B 2 pa3a.

CornacHo 3aKOHY JEUCTBYIOIIMX MAaccC, CKOPOCTh PEAKIIUA MOXHO BBIPA3UTh

o opmyine Vi = K[A][B]?

a) €CJIM TIOBBICUTH KOHIICHTpAIMi0 A B 2 pa3a, TO CKOPOCTh OyaeT paBHa V=

k[2A][B]? = 2V1. CKopocTb yBeTHIHTCS B 2 pasa;

0) ecnu TOBBICUTH JaBJICHHWE, TO JJIA Tra3000pa3HBIX BEHIECTB 3TO
PaBHOCWJILHO TIOBBIIIICHUIO KOHIIGHTPAIIMM KaXJIOTO0 U3 PEarupyromux
pemecte B 2 pasa: Vi = K[2A][2B]* = S8k[A][B]* = 8Vi. Cxopocts

YBEJIMUUTCS B 8 pas.

3apaua 2. CkopocTb HEeKOTOpOil peakunu npu ( °C paBHa 1 MoJb/a1 4ac.
Temnepatypublii ko3¢p¢puuuent peaxkuuu paBeH 3. Kakoii Oyaer

CKOPOCTH 1aHHOU peakuuu npu 30 °C.

12



t, -t

10
Permenue: ITo npasuny Baut-Todda Vo= Vi VY = 1:3°= 27 mons/1 uac

Tema 7. Teopusi CTPOCHHSI OPraHUYECKUX COCAUHEHUN

Baxxneimue nmoHATHs 3aKOHBI 1 3aKOHOMEPHOCTH OCHOB XMMUMU:
npaBuja CHCTEMATUYECKOM HOMEHKIATypbl, OCHOBBI Teopun byTtieposa,
U30MEpHUsl, THUIIBI XMMHYECKOM CBSI3M, DJIEKTPOOTPHULATENBHOCH,  THIIbI
rUOpUIU3aLINH.

[Tocne nzydyeHus 3TOM TEMbI ydaluecs: JOJKHbBI YCBOUTH:
- HazBaHUs U (QOpMyYNBl BaXKHEMIIUX (YHKIUOHAIBHBIX TPYII, KIACCOB
OpPraHWYECKUX COECTUMHECHU;
- BUJIbl U30MEPUU
- IMETb MPEICTABICHUS 00 AIIEKTPOHHBIX P (PeKTax 3aMecTUTENEH.

B pesynbTaTte ocBOEHUS TUCHUILIIMHBI 00YYaIOIUNCS JOIKEH YMETh:
- HamMcaTh CTPYKTYpHbIE (POPMYIIBI IO HA3BAHUIO U HA0OOPOT MO CTPYKTYpPHOUH
dopMyne gaTh Ha3BaHHWE IO CHUCTEMAaTUYECKONM WM TPUBHAIBHOH U
palMOHAIILHOW HOMEHKJIATYPOMU;
- IPUBECTHU CTPYKTYPHBIC (DOPMYJIIBI CTPYKTYPHBIX H30MEPOB.
YupaxHenus

1. HazoBuTe BelIecTBa, YKaKMTe, K KaKOMY KJIACCy OPraHHYeCKHX

BeIIECTB OHU OTHOCHATCH:

|CH3 CH3 0
| 0
CHS-CH-CH2-C-CH3 CH3-CH-CH2-CH- cf CH3- C -CH2-CH2
H Br
CH3 ~ CH3 CH3

2. HauepTuTe CTPpYKTYpHBIE (hopmyJibl: 2-MeTWiI-3,3-AUITHINICHTAaHA;, 3-

METHJI-2-3THIIOyTaHaJIs, 2-MeTHJI- | XJIOpIIPOIIeH.
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3. Jna CsHyp Hammmure cTPYKTYpHbIe (opmyJibl BcCeX BO3MOMKHBIX
U30MEpPoB (ue cyuTas reoMeTpU4eCKuX). Ykaxurte

NPUHAAJIEKHOCTh K KJIACCY OPraHMYecKNX cOoeNHeHH .

Tema 8. Yriesogopoasl

Baxxneiinue nmoHsTHs 3aKOHBI 1 3aKOHOMEPHOCTH OCHOB XMMUHU:
aJIKaHbl, aJIKCHbI, aJIKaIUCHBI, AIKUHBI, apEHbI
[Tocne nzydyeHus 3TON TEMbI ydamuecs J0JKHBI YCBOUTH:
- CTpOCHHE, W30MEPHUI0, HOMEHKJIATYPy M XapakTep XHUMHUYECKUX CBSI3EH B
aJIKaHax, aJIKeHaX, aJKaJueHax, aIkHHaX, apeHax;
- XUMHUYeCKHue 1 (pU3nuecKre CBOMCTBA YKa3aHHBIX YTIIEBOIOPOJIOB
B pe3ynbTate ocBOEHUS TUCHUTUIMHBI 00YYaIOUIUICs JOIKEH YMETh:
-HalmucaTh ~ XUMUYECKHE  pEeakluu, OTpa)kalolllue  CBOMCTBA  JAaHHBIX
yTI€BOI0POJIOB;
-IPOBECTU KaYECTBEHHBIE PEAKIIUU YTIEBOJI0POIOB
-[I0Ka3aTh OPUEHTUPYIOIIEE IEWCTBUE 3aMECTUTENICH B XUMHUYECKOM TIpolLiecce.
YupaxHenus
1. HanncaTh peakiiuio MOHOXJIOPUPOBAHUS TIPOTIAaHA.
2. Hanucath npucoeanHeHUss OPOMOBOIOPOAA K MPOIICHY.
3. HanucaTth peakuuio 0poMHPOBAHMS TOIyOJa
4. Hanucarh peakuuio OTHIEIUIEHUS XJIOPIPONaHa CHIUPTOBBIM PACTBOPOM
LIeJI0YH .
5. Kakue Tunbl peakunii OyayT XapakTepHbI VISl Bell 10
onHomy npumepy Ha kaxablid Tun: CH,=CH-CH,-CH, .
6.0cymecTBute nmpespamennsi: CH, -» CH3;Cl - C,Hs » C,H; —» C,HsCl

— C4Hjo Ykazarh TN peakuun
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Tema 9. Kuciopoacoaep:xamue yriaieBoaopoabl

Baxxneiinue noHsTHs 3aKOHBI U 3aKOHOMEPHOCTH OCHOB XUMUHU:
CIIUPBI, PEHOJIBI, aTbJACTUIbl, KETOHBI, KAPOOHOBBIE KUCIOThHI, AMUHOKUCIIOTHI
[Tocne nzydyeHus 3ToM TEMbl ydaiuecs JOJKHBI YCBOUTH:
- CTpOEHHUE, W30MEpPUI0, HOMEHKIATYPy M XapaKTep XUMHUYECKUX CBs3ed B
yKa3aHHbBIX KUCIOPOACOAEPKALIUX YTIIEBOI0POAOB
- XUMHUYECKHE:  KHUCJIOTHO-OCHOBHBIC,  3JIEKTPOPUIBbHO-HYKICO(DUIbHBIC,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE M (DU3WYECKHE CBOMCTBA  yKa3aHHBIX
yTJI€BO0POJIOB
B pesynbrare 0ocBOCHUS TUCHUILIUHBI 00yUYarOIIUICS JOJDKEH YMETh:
- HamucaTh XUMHUYECKHE peakIuu, OTpaXkalollhue CBOWCTBA JAHHBIX
KHUCTIOPOICOAEPKALUX MPOU3BOIHBIX YTIEBOAOPOIOB;
-MPOBECTH KAauyeCTBEHHBIE PEaKIMU IS KaKJIOro Kjacca OPraHHuYeCKUX
COEIMHEHUMH.
Yupaxuenus
1. C kakuM H3 nepevymncJeHHbIX HUKe BellecTB OyJaeT B3aUMOIeiicTBOBATD:
a) Oenzanpaybaeruja, 0) OyTaHOBas KUCIOTa, B) 2-METHJIIPOMAHOJ: a30THas
KHACTIOTa, TUAPOKCHUJ Kalius, BOAOpOJ, HATpuil, OpoM, TNEpMaHraHaT KaJusi.
Hanumure ypaBHeHHs] COOTBETCTBYOIIUX PeaKI Ui,
2. 3akoHYHTE YpaBHEHHsI BO3MOKHBIX peaKUMid: a) MporaHoBas KUCIOTa +
XJIOpUJ Kajublusi, 0) 2-XJIOpHpOIaHOBash KHUCJIOTa + THUIPOKCHUI HATPHUS, B)
¢deHon + a3oTHAsE KUCIOTA T) aleTaT HATPUs + COJsSHAs KUCJIO0Ta,n) OyTaHOoI+
MponaHoBast KUCIOTa
3. OcyuiecTBUTE NpEeBPALEHHS : TOIYOJ —> XJIOPHEHUT METaH —> OCH3MIIOBBIM
CUpT — OCH30MHBIN anbaerua — OCH30MHAsI KUCI0Ta —> ATHIOEH30aT
4 Kak Ha ocHoBe pa3anunsg  (GU3NYECKMX M XHUMHYECKHX CBOWCTB
pacmo3HaTh 4YHCTble BelIeCTBA:TIUIICPUH, METaHallb, YKCYCHYIO KHJIOTY,

(¢enou .IlpuBeaure ypaBHeHHUs peaKUi, YKaKUTe UX PU3HAKH.
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Tema 10. I'erepopyHKIIHOHAIbHBIE COeINHEHUSA

Baxxnenune noHsaTHs 3aKOHBI M1 3aKOHOMEPHOCTH OCHOB XUMUM:
O€JIKH, YIJIEBObI
[Tociie u3ydyeHus 3TOM TEMBI ydalIuecs J0JIKHbI YCBOUTD:
- CTPOEHUE, CTPYKTYPY, CBOMCTBA OEJIKOB U UX BOJAHBIX PACTBOPOB,
- CTpO€HHME, pPa3IU4YHbIE BHUJBl HW30MEPUM XUMHYECKHE CBOMCTBA
MOHOCaxXapuI0B
- 0COOEHHOCTH CTPOCHHS U CBOMCTBA JMCAXapPHUI0B U MOJHUCAXaPUIOB
B pesynbrare 0ocBOCHUS JUCHUIUIMHBI 00 yUYaIOIIUICS JOJDKEH YMETh:
- CocraButh  cXeMy  MOJYYEHMS  TpPUNENTHAA B  YKa3aHHOU
MOCJIEIOBATEILHOCTH. [[J19 yKa3aHHOTO TPUIIENITUAA:
Hamucates ypaBHeHUs peakiuu: A)ruaposinsa
b) B3aumMoaeniicTBUS C 1IEJI0YbIO,
B) ¢ cunbpHOI KHcIOTOM
- Ha OCHOBE pa3iuuus (U3MYECKMX U XHMHUUYECKHX CBOMCTB paclo3HATh
yKa3aHHBIE YUCTHIE BEIIECTBA
- HAIlMCAaTh YPABHEHUS PEAKLIMH, XapaKTEepPU3YIOI1Me CBOMCTBA BEILIECTBA,

- YKa3aThb IMPU3HAKU ITPOTCKAHUA PCAKIINN.

Ynpaxnenue 1

Pacno3naiiTe BemecTBa: copOuT, TIIIOKO3y, Gpykrosy. Hamuimre
YPABHEHHMSI PpeaKluil. YKaXKuTe MNPU3HAKH PpPeakuuu M  YCJIOBHUS HX
nporekanusa. OObSCHUTE TPUHYUHY CXOACTBA M Pa3jJH4YUsA CBONCTB
COeIUHEHUH C TOYKH 3pEHHUS UX CTPOCHHUH.

Ynpaxxnenue 2

Pacno3HaiiTe newI0I03y M KpaxMal Ha OCHOBe MX (PU3HYECKHX H
XUMHYecKuX cBOMCTB. IlpuBenure ypaBHeHHsI peaklUi, YKa)KUTe HX
NPU3HAKH U YCJIOBUSA UX MPOTEKAHUS.

Yunpa:xxkuenue 3

CpaBHI/ITe OTHOIICHHUE TJIIOKO3bI, CaxapoO3bl n OCIK0JI03bI K BOAEC,
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aMMHMAYHOMY PACTBOPY OKCHIAa cepedpa, THIAPOKCHAY MeAH, YKCYCHOM
KHCJI0TEe, BOAOPOAY.

Yunpa:xuenue 4.

YeMm 00bAACHUTH OCHOBHBIE CBOMCTBA aMHMHOB , aMuHOKHCI0T? Hanmummure
peakuMy MOATBEPKAAIIME ITH CBOMCTBA.

Ynpaxuenue 5.

CocTaBuTh  CXeMy  MOJyYeHUS TpUNENTHAA B  CJeAyrouei
MoCJIe10BATEJbHOCTH: TJIMIMH, aJJaHWH, TJIMIHUH.

Ynpa:xnenue 6.

Kak Ha ocHoBe pasiuuus (U3NYECKUX U XUMHYECKHUX CBOWCTB PACO3HATH
YHuCcThIEe BelecTBA: METWIAMHH, OEJIKOBBIM pacTBOp, caxapo3y, Kpaxma.

IIpuBeauTe ypaBHeHHUs peaKUuil, YKaKUTe UX MPU3HAKH.
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