MHWHUCTEPCTBO OBPA30BAHMS U HAVKY POCCUHCKOM ®EJIEPAITMU
HaGepexnouenuunackuit HHCTHTYT (Qumman) deepabHOro rocy1apcTBEHHOI0 aBTOHOMHOTO
00pazoBaTENLHOT0 YUPEKIEHUS BHICIIEr0 0Opa3oBaHus
«Kasanckuit (ITpusomkcknii) denepanbHpiil yHHBEpCHTET»

WIDKEHEPHO-DKOHOMUYECKHUI KOJUTEJDK

T.H. berukosa

L% S »

5% - .' "‘-‘_:‘;‘”
»;-i:;, ﬁ()l:i;eéﬂl'mpﬂ 2017r.
—

I[TPOTPAMMA JTUCLIUTTJIIMHBI

BJ1.06 «Xumus»

Crnenmanprocts: 08.02.01 «CTponTeNbCTBO H OKCILTyaTAIMSA 3AAHUH H COOPYIKEHUET»
Kpammukarms BeITyCKHHKA: TEXHHK

Dopma o0yueHuUs: ouHAas

Ha 0ase ocHOBHOro obmero o6pa3oBanms

S3bik 00yueHHs: pycckuit

Artop: Pamazanoga 3.®.

Penensent: yuuTeb XUMUH BhICIIEH KBanu(HKAIOHHON KaTeropuu

MBOY «COIII No13» Xa3uesa P.A.

COI'TACOBAHO:
Ilpencenarens K «IInkn ecTecTBEHHOHAYYHBIX JTHCIIHTIIHHY /: {@ -~ H.}O.Makcumkuna

4

[Tporokon 3acenanus [TIIK Ne 13 ot « 29 » 06 2017r.
Yuebno-MeToiuecKas KOMACCHSI HEKEHEPHO-2KOHOMHYECKOr0 KOJIJIe/[Ka

[Tporokon 3acenanns YMK Ne 1 ot « 28 » 08 2017r.

r. Habepexupie Yennsr, 2017,
ST



He.]'llfl OCBOCHHSA JUCIHUIIINHBI

[Iporpamma yuebHo aucuumaudbl B/1.06 «Xumusy» aBiIseTcs 4acThO0 MPOrPaMMBbI TOATOTOBKU
crienuannucToB cpeanero 3seHa B cooTBeTcTBUU ¢ PI'OC no cnennanbHocTu 08.02.01
«CTpoUTENbCTBO U AKCIUTyaTaIUs 3JaHUN U COOPYKEHHID.

Coneprxanue nporpaMMbl « XUMHUS» HAMPABICHO HA JOCTUKEHUE CIEAYIOIINX 1EJIeH:
-- (hopMupoOBaHKE y OOYUAIONINXCS YMCHHS OIICHUBATh 3HAYUMOCTh XUMUYECKOTO 3HAHUS TSI

KaXJI0T0 YeJIOBEKa,

-- (hopMupoBaHH€e y 00YUaAIOUINXCS HEIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHH B
CO3/IaHMH COBPEMEHHOI €CTECTBEHHOHAYyYHON KapTUHBI MUPA;

-- YMEHHUA O00BACHATH OOBEKTHI U MPOLECCH OKPYKAIOIIEH JeHCTBUTEILHOCTH: TPUPOIHOM,
COLMAJIBHOM, KYJIbTYPHOH, TEXHUYECKOH CpeJibl, — HMCIOJb3Ys U1l STOr0 XUMUUECKUE 3HAHUS;

-- pa3BUTHE Y O0yUaroIuXcs YMEHUH pa3inuyaTh (PakThl U OLEHKH, CPABHUBAThH OLIEHOYHbIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUAMHU OLIEHOK U CBSI3b KPUTEPUEB C ONPEECICHHON CUCTEMOM
LIEHHOCTEH, POpMyJINpOBaTh U 00OCHOBBIBATh COOCTBEHHYIO IIO3ULIUIO;

-- npuoOpeTeHre 00yyaroIIMMUCS OIbITAa pa3HOOOPa3HON AEATENbHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS;

-- KJIFOYEBBIX HaBBIKOB, UMEIOLINX YHUBEPCAIbHOE 3HAYEHHE [Tl PA3JIUYHBIX BUJOB JIEATEIBHOCTH
(HaBBIKOB peLICHUs TPOOIeM, IPUHATHS PEILICHH, TOUCKa, aHAJIn3a U 00paboTKH UH(pOpMAIIHH,
KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYTHHUYECTBA, O€30MaCHOTO 0OpaIleHus ¢
BEIIIECTBAMH B [TOBCEHEBHOM KU3HHU).

2. MecTo nucunniaunsl B ctpykrype IHIICC3

BJ1.06 «Xumust» siBiisieTcst 0a30BOM TUCHHUILIUHON 00111e00pa30BaTeIbHOM MOTOTOBKH.
OcBauBaercst Ha nepBoM Kypce (1,2 cemecTpsr).

3. Komnerennuu odyuyaromierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHS THCHUIINHBI
CryzneHT mo UToraMm M3y4eHus Kypca JODKEH o0agaTh psAIOM KOMIETEHLMN: OpraHHU30BbIBATh

COOCTBEHHYIO NI TEIbHOCTh, BHIOMPATh TUIIOBBIE METOJIBI M CITOCOOBI BBITTOTHEHHS MTPO(HECCHOHATBEHBIX
3aja4, oleHUBaTh UX 3P¢ekTuBHOCTh U KadecTBO (OK 2), mpuHHMaTh pelieHusi B CTaHAAPTHBIX U
HECTaHJAPTHBIX CHUTyalUsIX M HECTH 3a HuX oTBeTcTBeHHOCTh (OK 3), ocylecTBisITh MHOUCK H
WCIIONTb30BaHue WHGOpMAIMK, HEoOXOoauMou s d(PPEKTUBHOTO BBITTOJHEHHUS MPOGECCHOHATBHBIX
3aj1a4, mnpodeccuoHanpHOro uiau4yHocTHoro pasButusi (OK 4), ucnonb3oBaTh  HMHGOPMALMOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTHH B nmpodeccuoHanbHoi aeareiabHocTu (OK 5), paboTath B KOJUIEKTHUBE
1 B KoMaH/ie, 3p(PEeKTUBHO 00IMIATHCS C KOJUIeTaMH, pyKOBOACTBOM, notpedutemsimu (OK6), 6pats Ha
ceOsi OTBETCTBEHHOCTh 3a PAa0OTy YJIEHOB KOMaHIbl (NMOJYMHEHHBIX), 32 Pe3yJlbTaT BBINOJHEHUS
3amaanii (OK7), caMOCTOSITEIBHO OMPEAeNaTh 3aadi MPOoPECCHOHATBPHOTO M JTUYHOCTHOTO Pa3BUTHS,
3aHUMaTbCs cCaMOOOpa30BaHUEM, OCO3HAHHO IJIAHUPOBATh MOBbIIeHUE KBanudukanuu (OKS).

OcBoeHue coaepkaHus y4eOHOW AUCHMILTUHBI «XUMHsD), 0O0eCeunBaeT JOCTHKEHUE CTYICHTaMU
CJIENYIOIIUX PE3yJIbTATOB!

JIMYHOCTHBIX:

-- YyBCTBO TOPJOCTH U YBAXXECHMSI K UCTOPUM U JOCTHKEHUSAM OTEUECTBEHHOM XMMHUYECKON HAYKH;
XUMHYECKH TPaAaMOTHOE TMOBEACHHE B MpodeccHoHaNbHOM AesITeNbHOCTH U B OBITY MpU OOpaIeHUH C
XUMHUYECKUMHU BEUIECTBAMH, MaTEpHUaIaMH U MPOLIECCaMU;
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--TOTOBHOCTh K TIPOJOJDKCHUIO OO0pa30BaHHMs W TOBBINICHHS KBAIM(PHUKAIUU B W30paHHON
poeCCUOHATILHOMN IeATENFHOCTH U 00BEKTHBHOE OCO3HAHUE PO XUMHUYECKUX KOMIIETEHIIUN B 3TOM;

-- YMCHHUC HCIOJB30BATb HOOCTUKCHUA COBpCMeHHOﬁ XUMHYECKOU HaYKH W XHUMHUYCCKHUX
TEXHOJOTHI JJIsL IIOBBIIIICHUA CcOOCTBEHHOT'O HHTCIIJICKTYAJIbHOTO Pa3sBUTHA B BI>I6paHHOI\/’I
pohecCHOHALHON IEATEIHHOCTH;

MeTanpeaMeTHbIX:

- HUCIIOJIB30BaHHUEC PAa3JINYIHBIX BUI0B MMO3HaBATCIILHOM ACATCIIbHOCTH n OCHOBHBIX
WHTEJUICKTYaJIbHBIX OTepanuii (MIOCTAaHOBKH 3a7a4u, (GOPMYIUPOBAHUS THIOTE3, aHAIW3a U CHHTE3a,
CpaBHCHMH, 0606IHCHI/I$I, CUCTCMATHU3allu, BBIABJICHUA MNPHYNHHO-CICACTBCHHBIX CBS[SCfI, IIOHUCKa
aHAJIOTOB, (OPMYJIHPOBAHMS BBIBOJIOB) JUIS PEIICHMS ITOCTABJICHHOM 3aJa4d, MPUMEHEHHE OCHOBHBIX
METOJIOB TO3HaHMs (HAOJIIOJIEHUS, HAYYHOIO OKCIIEPUMEHTA) Ul M3YUYEHHsS] Pa3IM4HbIX CTOPOH
XMMHYECKHX OOBEKTOB U TPOIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccuonanbHOM chepe;

--  WCIIONIb30BAaHUE PA3IMYHBIX MCTOYHUKOB JUISl MOJMYYECHUS XMUMUYECKOW MH(OpPMALUH, YMEHUE
OLICHUTH €€ IOCTOBEPHOCTH JUIS TOCTIKEHHS XOPOILINX PEe3yNIbTaToOB B MPOQECcCHOHATIBHOM cdepe;

NpeIMeTHBIX;

-- c(OPMHUPOBAHHOCTH NPEJCTABICHUI O MECTe XMMUHU B COBPEMEHHOW HAy4YHOW KapTHHE MUpA;
NOHUMAaHHUE POJH XUMHHU B (POPMUPOBAHNH KPYro3opa U (PyHKIHMOHAIBLHON IPAMOTHOCTH YE€JIOBEKA LIS
pELICHUS MPAKTUYECKUX 3a/1aY;

-- BJIQJICHUEC OCHOBOIOJATAIONIMMH XWMHYECKHMHU TIOHSATHUSMH, TEOPUSMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE TT0JIb30BaHNE XMMUYECKOW TEPMUHOJIOTUEH U CHMBOJIHMKOIA;

- BJIaACHUC OCHOBHBIMHU MCTOJAMH HAYYHOI'O TIIO3HAHUA, HCIOJIb3YCMBIMU B XHUMHHU:
HaOJNIOJJCHUEM, OIKMCAaHHEM, H3MEPEHHEM, OKCIIEPHUMEHTOM; YMEHHE o00padaTbiBaTh, OOBSICHATH
PE3YJIbTaThl HPOBCACHHBIX OIILITOB U ACJIAaTh BbBIBOAbI; TOTOBHOCTL U CHOCO6HOCTB IMPUMCHATH MCTOAbI
MIO3HAHMSA TIPU PEIICHUH MMPAKTUYECKUX 3a/1a4;

- C(l)OpMI/IpOBaHHOCTI) YMCHUA OaBaTb KOJMYCCTBCHHBIC OLCHKU W MNPOU3BOJUTH PACUCTHI I10
XUMUYECKMM (opMylaM H ypaBHEHHSM; BIQJCHUE TpaBWIAMU TEXHUKH O€30MacHOCTH TIpU
HUCIIOJIBb30BaHNN XUMHUYCCKUX BCUICCTB, Cq)OpMHpOBaHHOCTB coOCTBEHHOM IIO3UIIMH 110 OTHOHICHUIO K
XMUMUYECKOH HH(OPMAINH, TIOTY4aeMOU U3 Pa3HbIX UCTOYHUKOB.

B pe3ynbraTe 0CBOEHUS TUCHUIUIMHBI (POPMUPYIOTCS KOMIIETEHIINH:

Mndp
KOMIEeTeHIH PacuudgpoBka npuodperaemMoii KoMIeTeHIIUH
"
OpraHu3oBbIBaTh COOCTBEHHYIO JIETEBHOCTD, BEIOUPATH THIIOBBIE METOIBI
OK2 Y CIIOCOOBI BBIMTOTHEHUS MTPO(EeCCHOHANBHBIX 3a7a4, OLICHUBATh UX
3((HEKTHBHOCTH M KQ4eCTBO.
OK3 [IpuHMMaTh pelieHus: B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUIX U HECTH
32 HUX OTBETCTBEHHOCTb.
OcymiecTBIsTh TOUCK U HCIIONB30BaHHE HHPOPMALIMU, HEOOXOAUMOM ISt
OK4 3(PEeKTUBHOTO BBHIMOTHEHUS TPOPECCHOHATIBHBIX 3a7a4, TPOPECCUOHATBHOTO
Y JINYHOCTHOTO PAa3BUTHSL.
0OK5 Ncnonb3oBath HHGHOPMAIIMOHHO— KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
B Ipo(heCcCHOHATIBHOM JIEATEIbHOCTH.
OK6 PaGorath B KoIekTHBE U B KOMaH e, 3PHEKTUBHO O0IIATHCS C KOJIJIETaMU,
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PYKOBOJICTBOM, IOTPEOHUTEISIMH.

OK7 Bpath Ha ce0st 0OTBETCTBEHHOCTD 3a pabOTy WIEHOB KOMaH Ibl (ITOAYUHEHHBIX ),
3a pe3yJbTaT BbIIOJHEHHUS 3aJaHui.

CaMocToATENBHO ONpeAeATh 3aJa4l MPO(heCcCHOHATBHOTO U TNYHOCTHOTO

OK8 Pa3sBUTHA, 3aHUMATLCA CaM006pa30BaHI/IeM, OCO3HAHHO IIJIAHWPOBATH MMOBBIIIC-

HUE KBaTU(UKAIIH.

4. CTpyKTYypa M coep:KaHHue TUCHUILINHBI

4.1. PacnpeesieHue TPyA0éMKOCTH TUCHUIUIMHBI (B 4acax) Mo BUAAM HArpy3ku o0ydarouierocs
U 10 pa3jesiaM JUCHUNITHHbBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIAHBI cocTaBisgeT 117 gacos.

dopMa KOHTpPOJIA 110 uTOoraM 1 cemecTpa: TeCTUPOBAHUE.

dopMa MPOMEKYTOUHON aTTECTAIIMH 0 TUCIUIUTNHE: TudPepeHIIMPOBAHHBIN 3a4€T BO BTOPOM
ceMecTpe.




Pa3genanl 1 TeMBI
JTUCHUATIIINHBI

Buanl 1 yachl
ayJIuTOPHOM padoThl,
HXTPYAOEMKOCTH (B

Cem gyacax

Hene )

e- pax-
cT B THYec- |JIabopa
p Jlek- P
KHe |TOpHbIe

107 0)
3aHATH |padoThI
A

Camo-
cTosITe
JIbHAasI
padora

Texymue ¢popmbl
KOHTPOJIfA

Pa3nes I. O0mas u HeopraHu4eckasi XUMHsl.

Temal. OcHoBHBIE OHATHUSA U 3aKOHBI. CTpoeHue atoma. CTpoeHHE BELECTBA.

Ilepuonuueckuii 3akoH u [le

DHUOINYCCKAs CHCTCMa XUMHYCCKHUX 3JICMCHTOB I[.I/I.MeHI[eneeBa.

1. | 1.1.Crpoenue
aToMa, CTpyKTypa YceTHBIN OmIpOC.
s7ipa, U30TOTIBI. [TpakTHueckoe 3aHATHE
1 1-2 2 4 0 2 Nol; Ne2.
CamocTosaTenbHas
pabota Nel.
2. | 1.2.Bunp u
MEXaHHU3M YcerHbiil omnpoc.
1 3-4 2 0 0 2
oOpa3oBaHUs CooOrieHus mo Teme.
XUMHYECKOH CBSI3H.
Tema 2.Metasuiel 1 HemeTaiwbl. Knaccudukanus HeOpraHMYeCKUX COSAMHEHUI U UX CBOWCTB.
3. | 2.1.001mee
MIOHSITUE O
MeTalax u
HeMeTalIax, Kak .
YcerHbI ompoc.
MIPOCTHIX 1 5-6
BEILIECTBAX ) 4 0 ) [IpakTHueckoe 3aHATHE
) Ne3; Ne4.
OKHCIIUTENBHO-
Pemenue 3agau.
BOCCTAHOBUTEJIHHBI
€ CBONCTBA
METAJIJIOB U
HEMETAIIJIOB.
4. | 2.2.CnoxHble
BEILIECTBA. YcerHbINM ompoc.
Oxcuapl, [IpakTrueckoe 3aHsATHE
1 7-8 2 4 0 2
OCHOBaHMS, No5; No6.
KHCJIOTBI U COJIH. Pewenne 3amau.
Tema 3. Boma. PacTBOpBI. DAEKTpOIUTHYECKAS TUCCOLIMAIUA.
5. | 3.1.Teopus VYerHbit omnpoc.
AIIEKTPOIUTUUECKO [TpakTHueckoe 3aHsATHE
i auccouuanm Ne7; Ne8.
AHCCOIHATIH, 1| 910 | 2 4 0 4 :
AIIEKTPOJIUTHI U CamocTosaTenbHas
HERJIEKTPOJIUTHI. pabora Ne2. Pemienue
3a/a4.

Pazgea II. Oprannyeckasi Xumusi.

Tema 4. OCHOBHBIE TOHATHUS OPTaHUYECKON XUMHUH U TEOPUS CTPOEHUS OPTraHUYECKUX COEAUHEHUN.




6. | 4.1.Teopus .

cTpoeHns YeTHBIR Ompoc.
1 11-12 2 2 0 4 [IpakTrueckoe 3aHsTHE
OpraHHYECKHUX NoO
COECIUHEHUN. e
Tema 5. YrieBonopoibl U UX IPUPOJHBIE HICTOYHUKH

7. 531.5312) el(l)e?ile YerHBII ompoc.

y AOPOABL. 1 13-14 2 2 0 2 [IpakTrueckoe 3aHsTHE
AnKaHbl U

Nel0. Pewenue 3anau.
IIUKJIOAJIKAHBI.

8. | 5.2. HenpenenbHble
YIJIEBOAOPO/IBI. YcerHbI ompoc.
AJKeHbl. AnKave- 1 15-16 2 2 0 1 [IpakTHueckoe 3aHATHE
HBI. Nell. Pemenue 3anau.

9. | 5.3. HenpenenbHble 5
YIJICBOLOPOIBL. 1 17 1 1 0 0 YcTHBINA ompoc.
AJIKHHEL Pemenue 3anau.

9. | 5.3. HenpenenbHble VeTHBIH ompoc.
YTIICBOIOPOIBL. 2 1 1 1 0 1 [pakTHyecKoe 3aHsATHE
AJIKHHBI. No12.Pemienue 3amau.

10. | 5.4. .

N YcerHbI omnpoc.
I'omosnornueckuit
[IpakTrueckoe 3aHsTHE
DAL APCHOB. 2 | 23 | 2 2 0 2 | Nel3.
bensour -
KonTponbHas pabota
MPEeICTaBUTEIb Nol
apEHOB. o
Tema 6. Kucnopogocoaepxaiine OpraHi4ecKue COeIMHEHHMS.

11. | 6.1.Criuptel 1 .

deHOMBL VYerHbIM ompoc.
- AKTUYECKOE 3aHATHE
) 2 4-5 2 2 0 1 IIp
Knaccudukanus
Nel4. Pewenue 3anau.
CIIUPTOB.

12. | 6.2.'omonornyeck YcerHbI omnpoc.

Ul psAJ alIbJIETU/IOB ) 6.7 ) ) 0 1 [IpakTrueckoe 3aHsTHE
Y KETOHOB. Nel5. CamocrositenpHas
paboTa Ne3.

13. | 6.3.KapboHoBbIE
KUCITOTHI. YcerHbI Onpoc
Knaccubukarms 2 | 89 | 2 0 0 1 poc.

CooOuienus o Teme.
KapOOHOBBIX
KHCJIOT.

14. | 6.4.Cnoxublie VYerHbiit omnpoc.
a¢upsl. Kupsl. [IpakTHyeckoe 3aHATHE
Mpina 2 10-11 2 2 0 2 Nelé.

KonTtponbHas pabota
Ne2.

15. | 6.5.YrneBonnl, ux ) 12-13 ) 0 0 1 YcerHbI onpoc.

KJIaCCU(UKAITHSI: Coo0111eHUs 110 TEME.

Tema 7. A30Tocozlep>1<aume OpTraHUYCCKUC COCANHCHU.




16. | 7.1.Ilousatue 06 YcTHBIN ompoc.
aMUHaX. AHUJIUH. 14-15 2 2 1 [IpakTrueckoe 3aHATHE
Nel7.
17. | 7.2. AMUHOKHCIIOT YcerHbiil omnpoc.
bl. benkun. [IpakTrueckoe 3aHsATHE
16-17 2 2 2 Nel8.
KonTponbhas padora
Ne3.
18. | 7.3.HykneuHosble VYeTHbIN ompoc.
KHUCJIOTHI. CooOrienus mo Teme.
18 1 0 2
CamocTosTenbHas
pabota Ne4.,
Tema 8. BricokOMOJIEKYJISIpHBIE COEIMHEHUS, IOTUMEPHI.
19. | 8.1.00miee .
YcerHbiil onpoc.
nousatue o BMC,
HX KacCHpHKAL CooOuienus o Teme.
19-20 2 2 4 [IpakTHyeckoe 3aHATHE
Ha TIpUMEpe
Nel9.
MOJINATUJIEHA U
KaIlpoHa.
Tema 9. XuMusl 1 )KU3Hb.
20. | 9.1. IlonsTue o .
OMOTEXHOJIOTUU ¥ CTHbI ONpoC.
' 21-22 2 1 2 [IpakTHyeckoe 3aHATHE
['ennas
Ne20. Pemienue 3anau.
HUHXEHEPHUsL.
Hroro 39 39 39




4.2. Conep:xaHue TUCHHUILINHBI

HaumeHoBaHMe pa3ie/ioB U TeM

Coaep:xanue yueOHOro MaTepuaJia, 1abopaTtopHbie padoThl U
NpaKTHYeCKUe 3aHATHSI, CAMOCTOsITeIbHAsA padoTa
o0y4yaromumxcs, Kypcosasi padora (nmpoekr) (eciau
NpexyCMOTPEHbI)

O0nLeMm
4acoB

YpoBeHb 0CBOEHMS

2

Paznen I. OOmias u HeopraHudeckasi XuMust

Temal. OCHOBHBIE TTOHATUA U 3aKOHBI.
Crpoenue atoma. CTpoeHuUE BELIECTBA.

[Tepuoauueckuii 3aK0H U
[lepuonnueckas cuctemMa XUMHYECKUX
anemenToB .M. Menneneena.

Coaep:xaHue yueOHOIro MaTepuaJia

1. CrpoeHnue atoma, CTpYKTypa siipa, U30TOIIbI.

2(2)

2. Bunpl u Mmexann3M 00pa3oBaHUsI XUMHUYECKOU CBSI3H.

2(4)

IIpakTH4eckune 3aHATHSA

1.IIpaBuna Th. CocTaBieHne 2JIEKTPOHHBIX U AJIEKTPOHHO-
rpadudeckux GopMyIs1 aTOMOB XMMUYECKHX 3JICMEHTOB.
CrpoeHue aToma.

2. Ilepnognyeckuii 3aKOH U CUCTEMAa XUMUYECKUX 3JIEMEHTOB
J.N.Menneneena.

2(2)

2(4)

CamocrosiTesibHas padoTa 00y4aOIIUXCs
[ToaroroBka Kk yCTHOMY OMpoOCY.

[ToaroroBka k npakTuyeckuM 3aHsATusM Ne 1;2.
[ToaroroBka k camocTosTenbHON padore Ne 1.
[ToaroroBka coOOIICHUH.

Hanucanne nucbMeHHOM 1oMaliHel paboThI.

Tema 2.MeTtanibl U HEMETAJUIBL.
Knaccugukanus HeopraHndeckux

Coaepxkanue y4eOHOro MarepuaJia

1. OO11iee NOHATHE O METAJIaX U HEMETaJlIaX, Kak MPOCThIX
BeniecTBax. OKUCTUTENTFHO-BOCCTAHOBUTENFHBIE CBOHCTBA

MCETAIJIOB 1 HEMCTAJIJIOB.

12
2(6)
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COEIMHEHNU U UX CBOUCTB.

2. Crnoxnble BemecTBa. OKCUABL, THIPOKCUIBI, KUCIOTHI U
COJIH.

2(3)

IpakTnyeckue 3aHATHS

1.OxucnuTENbHO- BOCCTAHOBUTEIBHBIE PEAKITUH.

2. BaxHeiimye KJ1acchl HEOPraHMYECKUX COCTUHEHHN: OKCUIBI,
OCHOBaHMA, KMCJIOTHI U COJIH.

4(8)

4(12)

CamocrosiTesibHAsi padoTa 00y4arOImMXcst
[ToaroToBka Kk yCTHOMY OMpOCY.

[ToaroToBka Kk mpakKTUYECKUM 3aHATUAM Ne3 — 6.
Hammcanne nuchMeHHO#M foMantHel paboThI.

Tema 3. Bona. PacTBopsbl.
DIEeKTPONUTHYECKAs JUCCOLMALIHS.

Conep:xanue y4eOHOro MaTepuaJia

1. TeopI/m BHGKTPOHHTHHCCKOﬁ Aucconuanuu, JJICKTPOJIUTHI U

HE3JICKTPOJIUTHI.

2(10)

[MpakTnyeckue 3aHATHSA

1. HaxoxpaeHue MaccoBOM JOJM pacTBOPEHHOI'O BELIECTBA H
MOJIIPHOM KOHLIEHTPaLUH.

2. CocraBiieHHE YpaBHEHUN HSJIEKTPOJIUTHUYECKON JTUCCOIMAIUH,
peaxiuii HOHHOro OOMeHa.

2(14)

2(16)

CamocrosiTesibHasA padoTa 00y4aOIIUXCs
[ToaroroBka K yCTHOMY OIpOCYy.

[ToaroroBka k mpakTUYeCKUM 3aHATUSAM Ne7;8.
[ToaroroBka k camocTosATensHOM padoTe No2.
Hanucanune nucbMeHHOM qomatiHeil paboThI.

Tema 4. OCHOBHBIE TOHATUSA

Paznen II. Oprannyeckast Xumus

Conep:xanue y4eOHOro MaTepuasa




OpFaHHqCCKOﬁ XUMHHU U TCOPUS

CTPOEHUS OPraHUYECKUX COCIMHEHUM.

1. Teopust cTpoeHUst OpraHUYECKUX COCTMHEHHUIN.

2(12)

IIpakTHYecKkue 3aHATHSA
1. CtpoeHue atoma yriepoja.

2(18)

CamocrosiTesibHAsi padoTa 00y4arOImuxcst
[ToaroroBka Kk yCTHOMY OIpOCYy.
[ToaroroBka K MpakTUYECKUM 3aHATUSAM

Ne 9.

Hanucanue nucbMeHHOM foMaiiHeil paboThI.

Tema 5. YrieBonopoasl 1 UX
HPUPOAHBIE HCTOYHUKH

Copep:xxanue y4e0HOro MaTepuaJa

1. [IpenenbHble yraeBOAOPOAbl. AJNKAaHbI U LIMKIOATKAHBI.

16
2(14)

2. HenpenenbHble yraeBogopoabl.
AJIKeHBI. AJIKaTHEHBI.

2(16)

3. HenpenenbHbie yrieBogopobI.
AJKWHEL.

2(18)

4. I'omonoruyeckuii psig apeHoB.

ben30u1 - npecTaBUTENIb APEHOB.

2(20)

IIpakTHYeckue 3aHATHSA

1. [IpenenbHble yraeBOAOPOAbl. AJTKaHBI.

2. HenpenenbHble YIIIEBOJOPOIBI.

AJIKEHBI.

3. HenpenenbHble YIIIeBOAOPOIBL.

AJKUHBI.

4. Apomartuueckue yriieBoopossl. benzon. Kourponbnas padora
Nel o Teme «YT1€BOIOPOIBIY.

2(20)
2(22)

2(24)

2(26)

CamocrosiTesqbHasi padoTa 00y4arOImnxcst
[ToaroroBka Kk yCTHOMY OIpOCY.

[ToarotoBka k mpakTudeckum 3aHsATUsIM Ne 10 — 13,
[ToaroroBka k KOHTpOJIBHOU paboTe Nel.
Hanucanue nucbMeHHOM qoMaiiHel paboThl.

Conep:xxaHue y4eOHOr0 MaTepuaJia

16

10




Tema 6. Kucnoponoconepxariue
OpraHUYECKUE COCAMHEHHUS.

—_—

Crouptst u Genounbl. Kinaccudukarysi CiupTos.

2(22)

2. TI"'omonoruueckuii PAa aJIbACTUAOB U KETOHOB.

2(24)

3. Kap6onossie kucnotel. Kiaccudukanus kapOOHOBBIX
KHCJIOT.

2(26)

4. CnoxHble 3¢Upsbl U kupbl. MbLia.

2(28)

5. VYT1I1eBOIbI, NX KIIACCU(DUKAIIS:

2(30)

IIpakTHYecKkue 3aHATHSA

1.01H0aTOMHBIE 1 MHOTOATOMHBIE CTUPTHI. DEHOIT.

2. Anperuabl 1 KETOHBI.

3. Cnoxubie 3¢upsl. XKupbl. MbLia.
KonTonpHaspaboTa Ne2 o teme
«Kucnopoacoaepkamye opraHndecKie COSTUHEHUSD)

2(28)

2(30)
2(32)

CamocrosiTesibHas paboTa 00y4Yaromuxcs
[ToaroroBka K yCTHOMY OIPOCY.

[ToaroroBka k npakTuyeckuM 3ausaTusIM Ne 14 — 16.
[ToaroroBka k camocTosATenbHON paboTe Ne3.
[ToaroroBka K KOHTPOILHOU paboTe Ne2.
[MoaroroBka COOOIICHHMIA. .

Hammcanne nucbMeHHOM 1oMalHed paboThI.

Tema 7. A3oTcoaeprkaiiue
OpraHUYECKUE COCAMHEHUS

Conepxanue y4eOHOro MaTepuaJia

1. [Mousgatue 00 amMuHax. AHUINH.

2(32)

2. AMUHOKHUCIIOTEL. benku.

2(34)

3. HYKJIGI/IHOBLIC KHCJIOTEI.

1(35)

IIpakTnyeckue 3aHATHSA

1. AMuHBI. AHUJIVH.

2 Amunoxucnotsl. benku. Kontponbnas padota Ne3 mo teme
«A3oTconepxaniue

OpraHUYECKUE COCAMHEHUSI.

2(34)
2(36)

CamocTosiTesibHasi padoTa 00y4yaouuxcst
IToaroToBKa K yCTHOMY ONPOCY.

11




ITonrorosxa cooOIIEHUI.

[ToaroroBka K MpakTUYECKUM 3aHATUSM

Ne 17;18.

[ToaroroBka k camocTosATeIpHON paboTe Ned.
[ToaroroBka Kk KOHTPOILHOM paboTe No3.
Hammcanne nucbMeHHOM 1oMaiHel paboThI.

Tema 8. BeicokoMoeKyisipHbIe
COEMHEHUSI, TOTUMEPHI

Tema 9. XuMus U )KU3HDb

Coaep:xanue yueOHOro MaTepuaJia

1. O6mee mousatue 0 BMC, ux knaccudukanus Ha mpuMmepe
MOJIMATHUIICHA U KalpoHa.

2(37)

IIpakTuyeckue 3aHATHSA
1.Ilpupoanble MoOIUMEPHI - KaydyK, Kpaxmaj, LeJUIl003a, OelIKu U
HYKJIEMHOBBIE KUCJIOTHI.

2(38)

CamocrosiTesibHAasA padoTa 00y4aOIIUXCsH
[ToaroroBka Kk yCTHOMY ONpOCY.

[ToaroroBka COOOIICHUI.

[ToaroroBka k npaktudeckum 3aHsaTusiM Ne 19.
Hanucanue nucbMeHHO TomaiiHed paboThl

Copep:xxaHue y4e0HOro MmaTepuaJa

1. [TousiTHE O OUOTEXHOJIOTUH.

['eHHas MH>)XEHEpUs.

2(39)

IIpakTHYecKkue 3aHATHSA
1. Ponp HyKIEHMHOBBIX KHCIOT B XpaHEHUHM M Ieperaye
HACJIEICTBEHHOU NH(OPMAIIUH.
@Popma KOHTPOJIs IO uToraM 1 cemecTpa: TECTUPOBAHHUE.

1(39)

CamocrosiTesibHAs padoTa 00yuyalomuxcs
[ToaroToBka Kk yCTHOMY OMpOCY.

[ToaroroBka Kk nmpakTU4ecKUM 3aHATHSIM Ne20.
Hanucanue nuceMeHHO# nomatiHei paboThl

12




Hroro: 117

Jlis XapakTepuCTUKU YPOBHS YCBOSHHS yU€OHOTO MaTepualia UCTIONIb3YIOTCS eIy IoIne 0003HaYeHNU:
1- 03HaKOMUTENBHBIN (y3HaBaHNE paHEe H3yUYEHHBIX 0OBEKTOB, CBOWUCTB);

2- penpoAyKTUBHBIH (BBIIOJIHEHUE AEATEILHOCTH IO 00pa3ily, HHCTPYKIIUH WIH MOJT PyKOBOACTBOM);
3- NpOAYKTUBHBIN (TJIAHUPOBAHUE M CAMOCTOATEIBHOE BHITIOJHEHUE 3a/IaHUH).
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4.3. CTpyKTYypa U CoiepKaHNe CAMOCTOATEIbHOI PadoThl UCHUIIJIMHBI

. Tpynoe
Buabl caMOCTOATETbHOIM MKOCTE DopMBbI KOHTPOJIsI
Ne Pa3znen aucuuniaMHbI CaMOCTOSITENbLHOM
padoThI (B paGoTLI
qacax)
IloaroroBka K yCTHOMY OIIPOCY. 0,6 YV CTHBI 0poc.
[ToaroToBka Kk MpakKTUYECKUM [pakTHdeckoe
0,5
3aHATUAM Nel. ’ samastre Nel.
Tema 1.1
c [ToaroroBka Kk MpakKTUYECKUM 0.5 [IpakTnueckoe
1. TPOCHHUE aTOMA
p ’ 3aHATHAM Ne2. ’ 3aHaTHe Ne2,
CTPYKTypa s/ipa, [ToaroToBKa K CAMOCTOATEIBHOM 05 CamocTosTenbHas
M30TOTIBL. paboteNel. ’ pabora Nel.
Hanmcanne nucbMeHHOM
. 0,6 Homaminsist pabota
JIOMAITHEeH paboTEHI.
Tema 1.2 [ToaroroBka K yCTHOMY OIPOCY. 0.6 YcTHbIi onpoc.
) Bunpl u Mmexanu3m Coobmenns o
" | obpa3zoBanus [ToaroroBka coobuIeHnH 0.7
TEMeE.
XUMHUYECKOM CBS3H.
Tema 2.1. IToaroToBka K yCTHOMY ONpOCY. 0,5 Y cTHBIN onpoc.
O6111ee MOHATHE O [ToaroToBka Kk MpakKTUYECKUM 0.5 [IpakTnueckoe
METa/IaX U HEMETalIax, 3aHaTHsIM No3. ’ 3aaaTre Ne3.
, | KaK mpocTRIX BemecTBax. Iloaroroska K MpakTHYECKUM 0.5 IIpakTnyeckoe
. b
OKHCITHTEILHO - 3aHATUAM Ned. 3ansaTHe Ned.
BOCCTaHOBUTEJIbHBIECBOM Halicamie THehMCHHOMN 0 I ;
. omarrHss padbora
CTBaMETaJIIOB U JoMaITHe paGoTsL. ) p
HEMETaJIOB.
2.2.CnoxHnsie BeniectBa. | I[loaroroBka Kk yCTHOMY ONpoCy. 0,5 Y cTHBIN onpoc.
OKcuIpl, OCHOBaHHS, [ToaroToBka K MpakKTUYECKUM 0.5 [IpakTrueckoe
KHCJIOTBI 1 COJIN. 3aHATHAM No5, ’ 3aHsTHe NeS.,
4, [ToaroToBka Kk MpakKTUYECKUM 0.5 [IpakTrueckoe
3aHATUIM Neb. ’ 3aHsITHE Nob,
Hammcanne nucbMeHHOM
. 0,5 Homamrasis pabota
JIOMaIIHel paboThl.
IToaroroBka K yCTHOMY OIIPOCY 0,8 Y CTHBIHI o1poc
Tema 3.1 [ToaroToBka Kk MpakKTUYECKUM 0.8 [IpakTrueckoe
Teopus 3aHsaTusIM No7. ’ 3aHsTHe No7.
. [ToaroToBka Kk MpakKTUYECKUM [IpakTrueckoe
AIEKTPOIUTUUECKON 0,8
5 3aHATHsIM Ne§. 3aHATHE Ne§,
. HCCOLMAITUN =
A HHalm, IloaroroBka Kk caMOCTOSITEIBHOMN 0.8 CaMocTosTenbpHas
3JICKTPOIUTHI U
p pabote Ne2. ’ pabota Ne2.
HEOJICKTPOIUTEL. Hamnmcanne nucbMeHHOM
. 0,8 Jomamrasis pabota
JIOMalIHei paboThl.
[ToaroTroBka K yCTHOMY OIIPOCY. 1,3 Y CTHBIN onpoc
6. | Tema4.1. [ToaroroBka Kk NpakTUYECKUM 13 [IpakTrueckoe
b

3aHATHSIM Ne9.

3ausatue Ne9.
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Hanwncanne nucbMeHHOM

. 1,4 Homamrssis pabota
Teopus cTpoeHus JIOMAIITHEH paOOTHI.
1 dH CURMX o
Tema 5.1, IToaroToBka K yCTHOMY ONpPOCY. 0,5 Y CTHBIN onpoc.
[IpenensHbIe [ToaroToBka K MpakKTUYECKUM 0.5 [IpakTrueckoe
7. YIJIEBOAOPOLI. AJIKaHBI sapsaTusaM NelO. ’ s3ausatue NelO
U IIMKIOATKAHBL. Hanmcanne mucsMeHHOM
I . 0,25 Homamrssist pabota
JIOMAaITHEeH paboTHI.
Tema 5.2. ITonroToBKa K yCTHOMY ONIPOCY 0,5 Y CTHBIN Onpoc.
Hemnpenensublie [ToaroroBka Kk MpakKTUYECKUM 0.5 [IpakTnueckoe
8. YIIJIEBOOOPOIBI. AJIKCHBI. sagsTusam Nell. ’ 3angTne Nell.
Hanucanue nucbMeHHOM
AJTKaJIACHBI. . 0,25 JlomamnHsis pabota
JIOMaITHEeH paboTEHI.
[ToaroTroBka K yCTHOMY OIPOCY. 0,5 Y cTHBIN onpoc.
Tema 5.3. IToaroroBka K IpaKkTUYECKUM 0.5 [IpakTueckoe
9. | HenpenenbHbie 3ausTusiM Nel2. ’ 3ansitue Nel2.
TIEBOIODOIbL. AJIKUHBL. Hammcanne nucbMeHHOU
y AOpon . 0,5 Pemmenne 3amau.
JIOMAITHEeH paboTEHI.
[ToaroTroBka K yCTHOMY OIIPOCY. 0,5 Y cTHBII onpoc.
Tena 5.4 [ToaroToBka Kk MpakKTUYECKUM 0.5 [IpakTrueckoe
- . saHsaTusM Nel3. ’ zansTue Nel3.
["'omonoruyeckuii psig v
10. IToaroroBka K KOHTPOJIBHOMN KontponbsHas
apeHoB. benzon - 0,5
paboteNel. pabora Nel.
TpEACTABUTEIIE APCHOB. Hanucanue nucbMeHHOM
. 0,5 Jomarnsis pabora
JIOMAIHeH paboThl.
Tema 6.1 IToaroroBka K yCTHOMY OIIPOCY. 0,3 YcTHBII onpoc.
[ToaroToBka Kk MpakKTUYECKUM [IpakTrueckoe
1 CrapThl 1 PSHOIBL. Nold 0,3 Nold
. 3aHATHsIM Nel4, 3ansTue Nel4.
Knaccudukanus »
Hammcanne nuchMeHHOM
CIIMPTOB. . 0,3 Jomarnrasis paboTa
JoMalHei paboThl.
[ToaroToBka K yCTHOMY ONpPOCY. 0,3 Y cTHBIN onpoc.
Tema 6.2 [ToaroroBka Kk IpaKkTUYECKUM 03 [IpakTueckoe
- . sansaTusM Nels. ’ zansaTue Nels.
I'oMonoruueckuit "
12. IloaroroBka Kk caMOCTOSITEIBHOM CamMocTosTenbpHas
pA albIETUI0B U 0,75
pabote Ne3. pabota Ne3.
KCTOHOB. Hamnmcanne nucbMeHHOU
. 0,3 Homamrasis pabota
JIOMAITHEeH paboThl.
Tema 6.3 IToaroroBka K yCTHOMY OIIPOCY. 0,3 YcTHBII onpoc.
o . Coo0OuieHus mo
13 KapOoHOBBIE KHUCTOTHI. IToaroroska coOOIIEHUT. 0,3
. TEME.
Knaccudukanus >
Hanucanue nucbMeHHOM
KapOOHOBBIX KHCIIOT. . 0,3 JlomammHsist paborta
JIOMAIHeH paboThl.
IToaroToBka K yCTHOMY ONpPOCY. 0,3 Y cTHBIN onpoc.
Tema 6.4. [ToaroroBka kK IpaKTUYECKUM 03 [IpakTueckoe
14. | Cnoxnbie 2GupH 1 3aHaTHsAIM Nel6., ’ 3aHsaTHe Nel6.
KUPBL. Mblia. [ToaroroBka Kk KOHTPOJIBHOM 0.75 KontponpHas
pabote Ne2. ’ pabora Ne2.
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Hanwncanne nucbMeHHOMI

. 0,3 Jomarnsis pabora
JIOMAITHEeH paboThl.
[ToaroToBka Kk yCTHOMY OMpOCY. 0,3 VYcTHBIM omnpoc.
. Coo01eHust mo
15 6.5. YrueBoapl, Ux [ToAroToBKa COOOLIEHUIA. 0,3
. TEeMeE.
KIacCU(pUKALIUS: =
Hanucanne nuceMeHHON
. 0,3 JomammHsst paborta
JIOMalIHei paboThl.
[ToaroroBka K yCTHOMY OIIPOCY 04 YcTHBII onpoc.
Tema 7.1. [ToaroToBka K MpakKTUYECKUM 0.5 [IpakTrueckoe
16. | IlonsTue 00 amMmuHax. 3aHsATHsIM Nol7. ’ 3aHsTHe Nol7.
AHWINH. Hanucanne nmuchsMeHHOM
. 0,4 Jomarnsis pabora
JIOMAIITHEeH paboThl.
[ToaroroBka K yCTHOMY OIIPOCY 04 YcTHBII onpoc.
[ToaroToBka Kk mMpakKTUYECKUM 0.5 [IpakTrueckoe
Tema 7.2 3aHsTHAM Nel8. ’ 3ansitre Nel 8.
17. o IToaroroBka K KOHTPOJIBHOMI KonTponbHas
AMUHOKHCIIOTEL Benku. 0,5
pabote Ne3. pabora Ne3.
Hanucanne nuceMeHHOM
. 0,5 Homamass pabora
JIOMAITHEeH paboTEHI.
[ToaroToBka K yCTHOMY OIIPOCY 04 YcTHbIl onpoc.
. Coo01ienus no
IToaroroska cooOLEHNHA 0,5
TEME.
Tema 7.3. =

18. ITonroroBka kK caMOCTOSATEIIHLHOMI CaMocTrogTenbpHas

HyxkenHoBbIe KUCTOTBHI. 0,5
pabote Ne4. pabota No4.
Hanucanne nuceMeHHOM
. 0.4 Jomarnsis pabora
JIOMAIHeH paboThl.
[Toaroroska K yCTHOMY OIIPOCY 1 YcTHBII onpoc.

Tema 8.1. . Coo01enust 1mo

IToaroroBka coOOIIEHUI. 1
Oo6wee moustue o BMC, TEME.

19. | nx xnaccudukanys Ha IToaroroBka K NpakTUYECKUM | [IpakTnueckoe
[IpUMEPE MOJIUITUIICHA U 3aHATHAM Nel9. 3aHaTHe Nel9.
KaIlpOoHA. Hamnmcanne nucbMeHHOM

apoHa . 1 Jomamrasis pabota
JIOMalIHei paboThl.
OJITOTOBKA K YCTHOMY OIIPOC CTHBIH OIpoc.
11 y y y 1 y
[ToaroroBka K NpakTUYECKUM [IpakTuueckoe
Tema 9.1 0,5
3aHsaTusIM Ne20. 3ansTue Ne20.
[Tonsitue o =
20. Hanucanne nuceMeHHON
OMOTEXHOJIOTHH. .
JIOMAIIHeH paboThI.
['enHas unxeHepus 0,5 Homaminss pabota
dopma KOHTPOJIS IO UToram 1
CceMecTpa: TECTUPOBAHHE.
39

Hroro:

5. O6pa3oBarejibHbIe TEXHOJIOTHHU
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[IpakTHyeckue 3aHATHS MPOBOJATCS C UCIOJIB30BAaHHMEM AKTHBHBIX METOJIOB: paboTa B MalbIxX
rpynnax, penieHue KelWcoB (aHalM3 pealbHbIX MPOOJIEMHBIX 3a7ad M IMOMCK BapUaHTOB JIYUIIMX
pemieHuii), mnpobiemMHoe oOydeHHe (CTUMYJTUPOBaHME CTYJEHTOB K  CaMOCTOSTEIHHOMY
MPUOOPETEHUIO 3HAHHWM, HEOOXOAMMBIX MJIs pelIeHHs KOHKpeTHOM 3amaun). CamocTrosiTenbHas
paboTa cTyAeHTa MpearnoaraeT U3y4eHue CTyJIeHTaMHd HOBOTO MaTepHualia JI0 €ro U3y4eHHs B XOje
ayJIMTOPHBIX 3aHSITH, BBIIIOJIHEHUE MMPAKTUUYECKUX 3aJaHM, perieHne 3a1a4d. Boinonnenue 3ananuit
TpeOyeT MCIONb30BaHMUA HE TOJBKO YUYE€OHHMKOB M MOCOOWi, HO UM MH(pOpPMAIMHU, COAEpIKaIIehCcs B
MepUOANYECKUX U3TaHusIX, IHTepHeTe.
Ha nexnpusax:
- "H(opMalMOHHAs U MPE3eHTAMOHHAS JIEKIHSI.
- JIeKIHs ¢ pa300pOM KOHKPETHBIX 3aJaHUM.
Ha npakTryueckux 3aHATUAX:
- TEMaTU4YECKHUE OIPOCHI;
- MHAMBHyallbHblE€ TEeMAaTUYECKUE BBICTYIUIEHHSI C MEPEBOJAOM TEOpeTHUecKol HH(OpMaluu B
CXEMaTHYECKYI0 U 00pa3HO-CXeMaTHUECKy0 Gpopmy;

- pelieHne NpakTHUeCKuX 3aad (paboTa B MalbIX rpynmnax);

- KOJUIGKTMBHOE BBIMOJIHEHHE 3aJaHM B MOATPYyNNax Juid OO0OOIIEHUs TeMaTH4ecKOro
TEOPETUYECKOT0 MaTepHana.

HaumenoBanue Oo0BeM

Ne Tembl dopma npoBeeHNs 3aHATHS
TeMBI B yacax

nH(}OpMAIMOHHAS ¥ TIPE3ECHTAIIMOHHAS JICKIIUS

Crpoenue atoma,
U30TOIIBI.

I/IH(I)OpMaI_[I/IOHHaﬂ 1 IPE3CHTAlMOHHAA JICKIUSA

Bunn n MexaHu3m
Tema 1.2 | ogpazosanns 2

XUMHYECKOM CBSI3U.

Teopus nH(OpMAIIMOHHAS U TIPE3ECHTAIIMOHHAS JICKIIUS

BIEKTPOIUTUYECKOMN
Tema 3.1 | nucconmanyn, 2
DJIEKTPOJIUTEI U

HEDJICKTPOJIUTHI.
I'omonornyeckuit psan | uHGOpPMAIIMOHHAS ¥ IPE3SHTAIIMOHHAS JICKITHS

Tema 5.4 | aPeHOB. benzour - )
npeacTaBUTECIb
apEHOB.

T'omonoruuecknit

Tema 6.2 DSIJL ATBIETHIOB H nH(GOPMAIMOHHAS U TTPE3ECHTAIIMOHHAS JICKITHSI 2

KCTOHOB.

KapOonossie
Tema 6.3 | wucaoThL MH(POPMALIMOHHAS U IPE3ECHTALMOHHAS JICKLUS 2
Knaccudukarus

KapOOHOBBIX KHCJIOT.
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Tema 6.4 CroxHsle 5¢pupsl 1 nH(GOPMAILIMOHHAS U TTPE3CHTAIIMOHHAS JICKIIHSI 2
XKupbl. MbL1a.
Tema 6.5 | YT/IEBOJBI, UX nH(GOPMAIIMOHHAS U TTPE3CHTAIIMOHHAS JICKIIHSI 2
________________________________________________ [Blraccengrranms:
Tema 7.2 AMHHOKHCIIOTBL. nHGOPMAIIMOHHAS U TTPE3CHTAIIMOHHAS JICKIIHSI 2
benku
Tema 7.3 | HyKICHHOBBIC nHGOPMAIIMOHHAS U TTPE3ECHTAIIMOHHAS JICKIIHSI 2
......................................... KHCHOTBI.
Hroro: 20

6. OueHo4HbIE CPeICTBA I TEKYIero KOHTPOJISl YCIIeBAeMOCTH M IPOMEKYTOUYHOI aTTecTauuu
10 UTOTaM OCBOEHUS TUCHMILINHBI M Y4eOHO- MeTOAuYecKoe odecrieyeHne caMmoCTOsITeIbHOI
padoThl 00y4arOIUXCs
6.1. OueHouHbIe CpeCTBA NJIf TEKYLEro KOHTPOJISl YCIIEBAeMOCTHH Y4e0OHO- MeTOAUYeCKOe
o0ecrnieueHue caMOCTOSITEJILHO padoThI 00y4alOIIUXCS

Paznen I. O0masi 1 Heopranm4veckasi XMuMHusi.

Temal. OcHoBHbIE NOHSATHUS U 3aK0HBI. CTpoeHune atoma. CTpoeHue BenecTna.
Hepuoaunyeckuii 3akoH u llepunoaunyeckas cucrema xumu4yeckux 3jiemMeHToB /.M. MenaeneeBa.

Tema 1.1 CTpoenue aTtoma, CTPYKTypa fiipa, H30TONbI.

VYernsiit onpoc: (OK2, OK3, OK4, OKS, OK6,0K7, OKS).

1. DnexkTpoHHas 000I0YKa aTOMa M XapaKTEPUCTHKA COCTOSHHS SJIEKTPOHA.

2. Pacnipenenenue 31€KTPOHOB 110 SHEPTETUYECKUM YPOBHSIM U OpOUTAIISM.

3.3aBUCUMOCTb CTPOEHMSI aTOMa XUMUYECKOTO 3JIEMEHTA OT €0 MOJIOKEHUS B IEPUOANYECKOI
CUCTEME XUMHUUYECKHX HJIEMEHTOB.

4. OcoOEHHOCTH 3aTIOJTHEHUS IIEKTPOHHOI 000JI0UKH aTOMOB Y 3JIEMEHTOB MOOOYHBIX MOIPYTIIT
IV nepuona.

5. BaJIeHTHOCTB M BaJIEHTHBIE BO3MOKHOCTH aTOMa.

[IpaxkTrueckoe 3ansatue Nel.

CocTaBJieHHE AJIEKTPOHHBIX U AJIEKTPOHHO-TpaPUIeCKHX (POPMYJT AaTOMOB XHMHUECKHUX
anemenToB.Ctpoenne aroma( OK4, OK5, OK6,0K7).

1. Kakue 3Ha4eHUsT MOKET IPUHUMATH OPOUTATFHOE KBAHTOBOE YUCIIO, €CITU TJIaBHOE KBAHTOBOE
YHUCIIO paBHO a) 5?7 b) 67

2. Kakue 3HaueHUST MOXKET MPUHHUMATb MArHUTHOC KBAHTOBOC 4YUCJIO, CCJIM TJITaBHOC KBAHTOBOC
YHUCIIO paBHO a) 4?7 b)5?

3. KakoBrI 3HaUEeHUS TJIaBHOTO, Op6I/ITaJ'II)HOFO U MarHuTHOI'O KBAaHTOBBIX YHUCEJI BHCIIHETO
AJIEKTPOHA aTOMa PyOUIHsl B HOPMAJILHOM COCTOSTHUU?

4. KakoBbI 3HAUECHN TJIaBHOTO, Op6I/ITaJ'II)HOFO N MAaroHuTHOI'O KBAHTOBBIX YHUCCJI 3JICKTPOHOB,
PacIIOJIOKEHHBIX HA BHEITHEM YHEPIeTUYECKOM YPOBHE aTOMa aJIFOMUHKSI B HOPMAJILHOM COCTOSIHUU?
5. KakoBrbI 3HAUYEHUS TJIaBHOTO, Op6I/ITaJ'II:HOFO 1 MAarHUuTHOT'O KBAHTOBBIX YHUCEJI BHCIITHET O
9JIEKTPOHA aTOMa CEPhl B HOPMAITLHOM COCTOSIHUM?

6. KakoBbI 3Ha4Y€HUS TITABHOTO, OPOUTAIBHOTO U MArHUTHOTO KBAaHTOBBIX YUCEI BHEIITHETO
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3JIEKTPOHA aTOMa XJIOpa B HOPMAJIbHOM COCTOSIHUU?
7. Kako# u3 noaypoBHEH B aTOMax 3aI0JIHAETCS paHbIIE:
a) 4d unm 5s
b) 4d wm S5p
c) 5p wiu 6s
d) 4f wiu Sp
8. Kak 00BACHUTH, UTO B YETBEPTOM Nepuoie UMeroTcs 10 371eMEHTOB, ¢ KOTOPBIX HAUMHAOTCS
B-rpynmnsr?
9. Jlyst aTOMa ¢ 3JIEKTPOHHOM CTPYKTypoiils*2s*2p’ BrnmmTe B TAONHUILY 3HAYEHHS YETHIPEX
KBAHTOBBIX YHCEJI, ONPENEIAIOMUX KaX bl U3 3JIEKTPOHOB B HOPMAJILHOM COCTOSIHUM.
Howmep anekrpona 1 2 3 4 5 6
n
1
my
ms
10. Ckonbko cBoboaHBIX d-opOuTaneii cogepxutcs B aromax Sc, Ti, V? Hanumure
3JIEKTPOHHBIE (POPMYJIBI ATOMOB 3TUX HJIEMEHTOB.
11. AToMy Kakoro u3 3JIEeMEHTOB OTBEYAeT KaXK/as U3 MIPUBEJCHHBIX HIXKE 3JIEKTPOHHBIX (POPMYIIL:
a) 1s2s%2p®3s*3p’
b) 1s2s2p’
c) 1s2s2p®3s*3p°3d’4s
d) 1s*2s%2p®3s*3p°3d'%4s'
e) 1s282p®3s*3p°3d'*4s*4p°4d'*5s*5p°5d'6s°
VYKaxkuTte NOPSAKOBBII HOMEP IEMEHTA, €r0 HA3BaHUE U K KAKOW IPyIIIe OH OTHOCUTCS.
12. DnexTpoHHas opMysia aTOMa XUMUYECKOTO 3JIeMEHTa:
a) ...3d"4s*4p*

b) ...3d%4s>
c) ...4d"5s!
d) ...3s%3p°

e) ...3d"%4s*p?
f) ...4d""5s*5p*

Camoctositenbras padota Nel mo teme 1.1.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

OnpenenuTh NOPSAIKOBBIA HOMEp AJIEMEHTA U €ro Ha3BaHue. K kakoi rpynmne oH OTHOCUTCS?
1.DHepreTnueckoe COCTOSTHUE BHEITHETO MJIEKTPOHA aTOMa OMKCHIBACTCS CIICTYIOITUMHU
3HaYEHUSIMH KBaHTOBBIX uncen: n=3, =0, m=0. ATOMBI KaKuX 3J1€MEHTOB UMEIOT TAKOU NEKTPOH?
2. Hanmmmre snextpoHHbie (HOPMYIIBI 11 aTOMOB HATpHsl, MEJIH, KeJjie3a, aproHa, IIMHKA.

3. [Tonb3yscek mpaBuiioM XyHAa, pacpeaenuTe dJIEKTPOHBI 0 OpOUTAISIM, OTBEYAIOIIUM

HU3BILIEMY SHEPTreTHYECKOMY COCTOSIHHIO aTOMOB: a30Ta, KUCJIOPOAa, KpEMHUS, Maprania, opoma.
4.]Inst atoma yriiepoJia BO3SMOXKHBI 1BA PA3IMYHBIX 3JIEKTPOHHBIX cOCTOsIHUS. HamucaTh ux
anekTpoHHble popMyiibl. Kak Ha3pIBatoOT 31U cocTosiHUs atoma? Kak nmepeitu ot nmepBoro cOCTOSHUS
KO BTOpOMY?

5. IopsinkoBbIii HOMEp AeMeHTa paBeH 25. OnpeAeuTh €ro HAauBBICITYIO CTEIEHb OKUCIICHUS.

6. [TopsakoBbIil HOMEp AeMeHTa paBeH 34. OnpeeauTh €ro HauBbICUIYIO CTENEHb OKUCIEHUSI.
7.ATOM BIIEMEHTa UMEET CIEMYIOIIYIO SJIEKTPOHHYI0 hopmyny: 1s*2s*2p®3s*3p®3d 4s?.
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VYKaxkure a)lopsAKOBbIM HOMEp 3JIeMEHTa B EPUOINYECKOll cucTeme; b) 4ncio 3aBepUICHHBIX
SHEPreTUUECKUX YPOBHEH; C)MaKCUMaIbHYIO CTENIEHb OKHCIIEHUS, KOTOPYIO MOYKET UMETh
paccMaTpUBaEeMBbli JJIEMEHT.

8. ATOMaM KakHX 3JIEMEHTOB M KAKUM COCTOSIHUSIM 3TUX 3JIEMEHTOB OTBEUAIOT CJIEAYIOIINE
AJIEKTPOHHBIE (POPMYJIBI:

f) 1s22¢’

g) 1s2s'2p'
h) 1s2s2p'
i) 1s%2s'2p?

9.ITonb3ysch npaBuwiioM XyHJa, pacOpeeIuTe JIEKTPOHBI IO OPOUTAIISIM, OTBEYAIOIINM
BBICIIIEMY SHEPTETHYECKOMY COCTOSTHHIO aTOMOB: ocdopa, aTFOMHHUS, KPEMHHUSI, CEPHI, XJI0pa,
BaHaUs.
10. ITomp3ysice mpaBuiaoM XyH/a, pacTpeeIUTe dAECKTPOHBI IT0 OPOUTAIISIM JIJIs CISAYIOIINX
HOoHOB: Zn*"; Mn?"; Se*; P*.
11. HanuuTe Bce KBAaHTOBBIE YKCIA JIJIS 3JIEKTPOHOB aTOMOB: JIUTUS, OepriLus, 0opa, yrieposa,
a30Ta, Kuciaopoa, GTopa, HEOHa.
12. HanummTe 3Ha4€HUsS MAarHUTHOTO M CIIMHOBOTO KBAHTOBBIX YUCEIN /IS Te€X 14 31eKTpOHOB,
y KOTOPBIX IJIABHOE M OpOUTAIBHOE KBAHTOBBIC YHCIIA COOTBETCTBEHHO PaBHEI 4 U 3.
13.IlpencraBpTe 3NEKTPOHHYIO KOHPUTYpALIHIO aTOMA XJIOPA U YKAXKHUTE, CKOJIBKO 3JIEKTPOHHBIX
map B aTOMe XJIOpa U KakueopouTaau oHU 3aHUMAaIOT? CKOIBKO HECTIAPSHHBIX AIEKTPOHOB
B aToMme xJjiopa?
14. Cpenu npuBEICHHBIX HIXKE 3JIEKTPOHHBIX KOHMUTYpALUil YKa)KUTE HEBO3ZMOKHBIE
U OOBSICHUTE MIPUUMHY HEBO3MOXXHOCTH UX pPeau3alluu:

j) 1p® b)3p° ¢)3s* d) 2s* ) 2d° 1) 5d* g) 3" h) 2p*i) 3p’
15. Cxonbko BakaHTHBIX 3d-opOuTaseii MeroT BO30YyKICHHbIE aTOMBI XJIOpA, BAHAAMS, MapraHua?
16. UMeeTcs 11eCTh H30TOIIOB KajbIlds ¢ MacCcOBbIMHU yuciiamu 40, 42, 43, 44, 46 u 48. CKOABKO
MPOTOHOB U HEUTPOHOB B SPAX 3TUX H30TOMOB?
17. SInpo aToMa HEKOTOPOTO JIEMEHTa CONEPKUT 16 HEHTPOHOB, a AIEKTPOHHAS 000JI0YKA ITOTO
aTtoMa — 15 anexTpoHoB. HazoBuTE 351€MEHT, H30TONIOM KOTOPOIO SIBJISETCS IaHHBIM aTOM.
[IpuBeauTe 3amuch €ro CUMBOJIA C YKa3aHUEM 3apsija siipa ¥ MacCOBOTO YHUCIIA.
18. M300pa3ute 3nekTpoHHO-rpadrueckne GopMyITbl (B BHIE CXEMBI paCIPEICIICHHS YIICKTPOHOB
10 KBAaHTOBBIM sSTYEHKaM) JIJIs CJIETYIONTUX aTOMOB: a)0opa; b)dropa; ¢)amomunans u d)kamus.
19.1306pasute >nekTpoHHO-Tpaduueckue GopMyIsl s ciexyromux nonos: a)K'; b)Cl; ¢)Ca?".
20. Hanumute >71€KTPOHHBIE KOH(PUTYPAIMHU CIIEAYIOIUX aToMOB M MoHOB: Na'; Mg?"; Si; P; S;
S*; Ar.

[IpakTrueckoe 3ansitue No2.

[Teproanyeckuii 3aKoH U cucTema xummuueckux >nemeHToB [[.M1.Menneneesa(OK4, OKS, OK6,0K7).
1. [Ipoananu3upyiite pacrpeaeieHne OMOTEHHBIX MAaKPOJIEMEHTOB I10 TIEpUOaM U Tpymram
[lepuonnueckoii cucremsl /1. 1. MenaeneeBa. Hanomuum, uro k Hum otHocsT C, H, O, N, Ca,

S, P, K, Mg,Fe.

2. Iloyemy 31€MEHTHI TIaBHBIX MOATPYII BTOPOIO U TPETHETO MEPHO/Ia HA3BIBAIOT XUMHUUYECKUMU
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aHanoramu? B ueM nposiBisieTcst 3Ta aHaNOTUs?

3. IToueMy BOJOpOJI, B OTIIMYKE OT BCEX JIPYTHX IEMEHTOB, 3alKChbIBatoT B [leproanueckoit

tabmuue /1. . MenneneeBa apaxxapl? JlokaKuTe MpaBOMOYHOCTH JJBOWCTBEHHOTO TOJIOKEHUS
BozopoJa B Ilepuonnyeckoii cucreme, CpaBHUB CTPOEHUE U CBOIMCTBA €0 aToMa, MPOCTOr0 BEIIECTBA U
COCIMHEHUH ¢ COOTBETCTBYIOIMMH (hOpMaMH CyIIECTBOBAHUS IPYTUX FIEMEHTOB —

IIEJIOYHBIX METAJIJIOB U FAJIOT€HOB.

4. IToueMy Tak NMOX0H CBOWCTBA JIAHTAHA U JJAHTAHOUIOB, aKTUHUS U aKTUHOUJOB?

5. Kakue dhopmbl coequHeHut Oy1yT OJUHAKOBBIMU Y 3JIEMEHTOB TJIABHBIX M TIOOOYHBIX TIOATPYIITT?

6. Tlouemy obmrue GopMyITbI JTETYIHX BOAOPOIHBIX COeAMHECHU B [Ileproandeckoii cucTeMe MmUIry T
TOJIBKO TOJT 3JIEMEHTaMHU TJIaBHBIX MOATPYIII, @ OPMYJIIbI BHICIIUX OKCHJIOB — IO 3JIEMEHTaMU 00enx
noArpynn (rmocepeauHe)?

7. Kaxosa obmast popmysia BBICIIETO THAPOKCHIA, COOTBETCTBYIOMIEro 3eMenTaM VII rpynmei? Kakos
ero xapakrep?

Tema 1.2 Buabl 1 MexaHu3M 00pa30BaHUSA XMMUYECKON CBSA3M.

Yerasiit onpoc:(OK4, OKS, OK6,0K7)

1.Kakyro XUMHUYECKYIO CBSI3b Ha3bIBAIOT HOHHOH? KakoB MexaHu3M ee oOpa3oBaHMsI?
2.YT10 TakOeKaTUOHBI? AHHOHBI?

3. Kakyro XUMHUYECKYIO CBS3b HAa3bIBAIOT KOBAJIEHTHOM?

4. Kakue mpu3HaKy JeXaT B OCHOBE KIACCU(PUKAIIMU KOBAJICHTHOW XUMUYECKON CBS3H?

5. KakoBbl MexaHnU3Mbl 00pa30BaHMs KOBAJICHTHOU CBS3H?

6. Uto Takoe MeTaminueckas CBs3b?

7. UTo Takoe KpUCTaJUIMuecKas pemieTka (MoJIeKyIsapHas, aToMHasi, MeTajndeckas)?

8. Uto Takoe BOAOPOIHAS CBSI3b?

9. KakoB MexaHu3M 00pa30BaHUs BOJOPOAHOI CBA3H?

Coobmienus o Teme: «Buasl 1 MexaHnu3M 00pa30BaHUsI XUMUUECKOU CBSI3M».

Tembl 171 COOOIICHUN:

1. «Ponb MOHHBIX COEMHEHN B HEKUBOW MTPUPOJIE U B KU3HH YEIIOBEKAY.

2. «Metamibl ¥ CIUIaBbl — MAaTEPHUAJIBI IJIs1 JPEBHUX U COBPEMEHHBIX OJIUMITUHCKUX HArpaj.
3. «XuMHYecKasi MpUPO/Ia HETATUBHBIX MOCIEACTBUHN ISl OpPraHU3Ma YeJIOBEeKa KypeHHs 1
YHOTPEOICHUS AITKOT OIS,

Tema 2.MeTta/uibl u1 HeMeTa/LIbl. Kilaccnukanusa HeopraHmyecKUx coeIMHEHU U UX CBOMCTB.
Tema 2.1 O0Ouiee moHsITHE 0 MeTAJIAX M HEMETAJIIAX, KAK MPOCTHIX BelecTBax. OKMCIUTEIbHO-
BOCCTAHOBHTE/ILHLIE CBOHCTBA METAJIIIOB H HEMETAJLJIOB.

Yernsiit onpoc: (OK2, OK3, OK4, OKS5, OK6, OK7, OKS).

1.0011ee moHsATHE O METaJUIaX U HEMeTalllaX, KaK MPOCThIX BEIIECTBAX.

2.Baxxneumme npeacTaBUTEeNM, MX HAXOXKICHHUE B IPUPOJIE, MOJTyYeHUE, CBOMCTBA U
npuMeHeHne. 3. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMICTBA METANIOB U HEMETAJLIOB.
4.CocraBnenue ypaBaennit OBP MeToom anekTpoHHOTro 6anaHca.

[Tpaktrueckoe 3ansaTue Ne3. OkuciuTensHO - BocctaHoBuTenbHbBIE peakiiun(OK4, OKS, OK6, OK7).
3anauva 1. [Togbepute kod(hHUIIMEHTHI B ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIILHOM
peaxiun
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Fe,O; + CO = Fe + CO;
Pemenue:
Fe,O; +3 CO =2 Fe +3 CO,
Fe +3 ¢ = Fe’ 2
CT2e=CV 3
[Ipu ogHOBpEMEHHOM OKHCIICHHUH (MJIM BOCCTAHOBJICHHH) aTOMOB JIBYX 3JIEMCHTOB
OJTHOTO BEIIECTBA PAcUeT BEAYT HA OJHY (GOPMYIHHYIO SIUHUILY TOTO BEIIECTRA.
3amaua 2.Ilon6epute k03P hUITMEHTH B ypaBHEHUH OKUCITUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu
FG(S)z + Oz = F6203 + SOz
Pemenue:
4 FC(S)z +11 Oz =2 F6203 +8 SOz
Felf é = Fell
1le 4
28" 10 e = 28"
0 +4de =20" +4e 11
3anauva 3. [Togbepute k03 PULIMEHTHI B ypaBHEHUU PEAKIIMH OKUCIICHHSI-
BOCCTAHOBJICHUS
(NH4)2CrO4 = Cr,03 + N, +H,O + NH;
Pemenue:
2 (NH4),CrO4 = Cr,05 + N, +5 H,O + 2 NH;
CrV'+3e =Cr" 2
INT 6e =N” 1
3anaua 4. [TogGepute K03 UIHEHTH B YPABHEHUU PEaKIIUH TUCMYTallun
H,O, = H,O+ 0,

Pemenue:
2 HzOz = 2 HQO + 02
O'+e =0" 2

2002e =0 1.

3anaya 5. [logOepute k03¢ PULIMEHTH B ypaBHEHUN PEAKIIMM KOHMYTAIUH:
HzS + SOz = S + Hzo

Pewenue:

2 H,S+S0,=3S +2H,0

ST2e =8 2

SV+d4e =8 1

[IpakTuueckoe 3anarue Ne4. OkucanTensHO — BoccTaHOBUTeNbHbIE peakiuu( OK4,
OKS5, OK6, OK?7).
3amaual. [TogbGepure k03P PUITMEHTH METOIOM JIEKTPOHHO-MOHHOTO OanaHca B
YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN pEeaKIUU:
KMl’lO4 + HQSO4 + Na2803 = MDSO4 + HQO + Nast4 +
Pemenue:
2 KMnO4 + 3 H,SO, + 5 Na,SO; =
=2 MnSO; + 3 H,O + 5 Na,SO,4 + + K,SO,
2 MnOs+ 6 H" + 5 SO:>=2 Mn* + 3 H,O + 5 SO,
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MnO.+ 8 H' +5e =Mn*+4H,0 2
SO +H,02 e =SSO+ 2 H 5
3amaga?. [logbepute K03 PUIHEHTH METOIOM 3JIEKTPOHHO-HOHHOTO OanaHca B

ypaBHeHI/H/I OKI/ICHI/ITeJ’IBHO-BOCCTaHOBHTeJ’IBHOﬁ peaKHI/II/I:
Na2803 + KOH + KMHO4 = Na2S04 + HZO + KQMI’IO4

Pemenue:

Na,SO; + 2 KOH + 2 KMnO, = Na,SO; + H,O + 2 K;MnO,
SO;* +2 OH + 2 MnO, = SO,* + H,0 + 2 MnO4?

MnO; + 1 e =MnO,? 2

SO:>+20H2 e =S0, + H,0 1

ECJII/I HepMaHFaHaT-I/IOH I/ICHOJILSYCTCSI B KQUYCCTBC OKUCIIUTCJIIA B C.II&6OKPICJIOTHOI>1
Ccpele, TO YpaBHEHHUE TOIYPEAKIMUBOCCTAHOBIICHUS:

MnO, + 4 H + 3 ¢ =MnO,u + 2 H,O

a €CJIM B CJIa0OIIEeNI0OYHOM cpeie, TO

MnO, + 2 H,0 + 3 e =MnO,) + 4 OH

3anaya 3. [Togbepute k03 (PpULIMEHTHI B ypaBHEHUH PEAKIMH, TPOTEKAIOIIEH B
HEWUTpaIbHOU cpene:

KMnO, + H,O + Na,SO; = MnO,) + Na,SO4 -

Pemenue:

2 KMnO; + H,O + 3 Na,SO; =2 MnOxy + 3 Na,SO4 + 2 KOH

MnO; + H,O+ 3 SO:? = 2 MnOsy + 3 SO42 + 20H

MnO; + 2 H,O + 3 ¢ =MnO,n + 4 OH

SO +H,02e =SO.2+2 H

8OH + 6 H = 6 H,0 + 2 OH

3anaua 4.Ilogdepure K03hHUITMEHTHI B ypaBHEHHH PEAKINH, TPOTEKAIOMIECH B
c1abOKHCIIOTHOM cpee:

KMnO, + H,SO, + Na,SO; = MnOy,y + H,O + Na,SO4 + -1

Pemenmne:

2KMnO, + H,SO, + 3Na,SOs = 2MnOyy + H,0 + 3Na,S0, + K,SO,
2 MnOs + 2 H+ 3 SO5> = 2 MnOy + H,O + 3 SO,

MnO;+4 H" +3 e =MnOyy+ 2 H,O 2

SO:>+H,0 2e =SSO, +2 H' 3

Tema 2.2 Cioxnsble BemecTBa. OKcHIBI, 0CHOBAHNS, KHCJIOTHI M COJIH.

Yernsrit onpoc(OK4, OKS, OK6,0K7):

1. Okcunpl. OCHOBaHUS.

2. Kucnotsl. Conu.

3. Ux xnaccudukanms, HaX0KIeHUE B IPUPOJIE.
4. CriocoObl MOJTy4eHHUsI, CBOWCTBA.

5. [IpuMeHeHne Ba)XHEMIINX IPEICTABUTEIIEH.
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[IpakTuueckoe 3anstue Ne5.

Baxxneiimue kiaccbl HEOpraHUYECKUX COeTMHEHMM: okcuabl, ocHoBaHus (OK4, OKS,
OK6,0K7).

Oxcusl OBIBAOT:

coneo0pa3yrolue

1. OcuoBubie (Na,O, MgO),

2.Kucnotasie (SOs, CO,, Mn,0y),

3.AMpotepnsbie (Al,Os, ZnO)

HecosneoOpazytomue (NO, N,O, CO)

3agaval. [IpuBenurte Tpu npuMepa peakuii MEXIy OKCUIOM AJIEMEHTA 2-TO Mepuoja
Y OKCHJIOM 3JIEMEHTa 4-T0 TIepro/a.

Pemenue: OnuH U3 OKCHIOB AOKEH ObITH OCHOBHBIM (MJIM aM()OTEPHBIM), a IPYTOl —
KuCJIOTHRIM (1 aMpoTtepusiM). Bo Il mepuoae Li,O — ocHOBHO#M

okcuna, BeO — amdorepnsriii, CO, u N,Os — kucnotasie. B IV nepuone

K>0, CaO, FeO — ocnoBnbie okcuanl, Cr,0; —amdoTtepnsiii, As,Os, CrO;, SeO; —
KHUCIIOTHBIE OKCUJIbl. Y paBHEHUS PEaKIUii:

CO, +K;,0=K,CO;, Li,O + SeO; =Li,SeOs, N,Os + CaO = Ca(NOs),.

1. Kakoe u3 BeliecTB B3aUMOJICHCTBYET C BOJIOM IIPU KOMHATHOM TeMreparype?

1) oxcun kpemuus (1V)

2) okcua meau (I1)

3) oxcuna cepsl (VI)

4) cepa

Otset: Ne3, 1.x. SO; + H,O = H,SO, , KUCTTOTHBIE OKCH/IBI PEarupyIOT C BOJIOH C
o0pa3oBaHHEM KUCJIOT, UCKIIoUeHHE Si0,.

2. Kakoe u3 BeecTB He B3aUMOJIEHCTBYET C COJITHOM KHUCIIOTOM

1) oxcun yraepoaa (IV)

2) OKCH/JT KaJIbITUS

3) Hutpat cepedpa

4) KanpIui

OtBet: Nel, T.K. ¢ KMCIIOTaMU HE B3aUMOJIEUCTBYET KUCIOTHBIN okcua CO2

3. Okcup Kanblysl HE B3aUMOJEHCTBYET C

1) okcunom yraepona (IV)

2) TUAPOKCHUIOM HATPHS

3) Bomoit

4) XJIOpOBOIOPOAOM

OtBet: No2, T.K. OCHOBHBIE OKCH/Ibl HE PEArUPYIOT CO LIEI0YaMHU.

4. ConstHasi KUCJIOTa pearupyer ¢ KaxabIM U3 OKCHIOB

1) CaOu CO,

2) SO3 u SiO,

3) COuNO

4) MgOuzZnO

OteT: No4 ¢ kucnoramu pearupytot ocHoBHbIe (MgO) u amdorepHsie okcuabl (ZnO)
MgO + 2HCI = MgCl, + H,O
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Zn0O + 2HCI = ZnCl, + H,O

5. Okcup MarHusi pearupyer ¢ KakJipIM U3 BEILECTB

1) HClu SOs

2) SO; uNaOH

3) NaOHu H>O

4) H,SO4u KCI

Otgert: Nel, T.x. ocHOBHBIE OKcHIBI (MgO) pearupyrot ¢ kuciotamu (HCI) u
KUCJIOTHBIMHU OKcujiamMu (SOs)

MgO + 2HCI = MgCl, + H,O

MgO + SOs;= MgSO,

6. Okcup cepsl (IV) pearupyer ¢

1) NaOH

2) NaCl

3) H.SO,

4) P,Os

Otset: Nel, T.x. okcun cepsl (IV) sBisieTcss KUCIOTHBIM OKCHJIOM U MOKET PEarupoBaTh
CO LIEJIOYBIO

NaOH + SO, = Na,SO; + H,O

7. C BOIHBIM PacTBOPOM TMJIPOKCH/IA KUl PEArUpPyIOT

1) amromMuHMI

2) Menb

3) HaTpuit

4) cynwdar meau (I1)

5) cynbdar HaTpus.

Otger: 1, 4, T.k. Al - ampoTepHBIi METAJUI, OH pearupyeT U ¢ KUCIOTaMH U C paCTBOPaMHU
menoueit 2A1 + 2KOH + 6H,0 = 2K[Al(OH).4] + 3H»

CuSOy - pacTBOpHMast coJib, co menoubto aaet ocagok Cu(OH)2 cunero nsera CuSO4 +
2KOH = Cu(OH), + K,SO,

8. C pa3baBiieHHBIM BOAHBIM PACTBOPOM CEPHOI KHCIIOTHI PEarupyoT

1) anromuHwMiA

2) menp

3) oxcun meau (II)

4) Xn0pu Kaaus

5) xnopun Oapus.

Otser: 1, 3, 5, T.k. Al - am(oTepHBIN METaJI, OH pearupyeT u ¢ KUCIOTAMH U C
pactBopamu menoueit 2A1 + 3H,SO.= Aly(SOs);+ 3Hs

CuO - ocHoBHBIN Okcu, pearupyet ¢ kucaotamu CuO + H,SO, = CuSO4+ H,O
3anaya 2. B nporeccax ¢poTocuHTE3a 3€I€HbIE paCTEeHHs YCBaWBAIOT U3 BO3IyXa
ra3zo00pa3Hblil OKCH]I yIiIepoia, OTHOCUTEIbHAS TNIOTHOCTh KOTOPOTO MO BOJOPOLY
cocraBmsieT 22. KakoBa popmyna storo okcuna yriepoaa?

Pemenne:UYToOb1 ycranoBUTH hopmyity okcupa yriaepoaa CyOy, KOTOpbIN ycBauBaeTCs
pacTeHUsIMH IIpU (POTOCHHTE3E, HA0 3HATh MOJIIPHYIO MAacCy 3TOr0 COEAMHEHHUS.
N3BecTHbIe Ham okcuabl yraepoaa cocraa CO u CO, UMEIOT MOJISIPHBIE MACChI, PABHBIE
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COOTBETCTBEHHO 28 u 44 r/MOIIb.
3anuiieM ycioBue 3aa4u B GOPMYJIbHOM BUJIE:

D(H,) =22
M(H,) =2 r/momnb
M(CxOy) =?

3anuiieM ypaBHEHHE, CBSI3bIBAIOIIEE MEXKTY cO00M MoJsipHyt0 Maccy raza M(CxOy),
OTHOCUTEJBHYIO TJIOTHOCTH ero 1o Boaopoxy D(H,) u monsapuyto maccy

Bosopoaa M(H,):

M(CxOy) = M(H,) D(H,) =222 [r/monb] = 44 r/mM07b

Momsipaast macca, paBHast 44 r/Moib, oTBedaeT quokcuay yriepoaa CO,.

OtBet. ®opmyra okcuaa yriepoaa -- CO..

OcHoBaHus:

3amava 1. M3 mpuBeneHHbix BemecTB BeiOepuTe ocHoBaHus: NaOH, HNO;, CutOHNO;,
Mg(OH)z, CaO, NHs.

Pemenue:

BcnomuauMm onpezenenrie OCHOBaHUS: OCHOBAHUS, WU THIPOKCU/IbL, — CIIOAKHBIE
BEILIECTBA, COCPIKALME aTOM METAJlJIa U OJJHY WM HECKOJIBKO FMAPOKCUIIbHBIX TPYIII
OH.

[To onpenenenuto ocHoBauusiMu sBisIOTcT NaOH u Mg(OH),. Coennnenne CuOHNO; B
CBOEM COCTaBE KPOME T'HIPOKCOTPYMIbI COACPIKUT €I1e KUCIOTHBIA OCTATOK a30THOU
KHCJIOTHI U SBJISIETCSI OCHOBHOM COJIBIO.

3anada 2. 3anuiuuTe ypaBHEHMs peakiuid B3aumoeiicTBus ruapokcuia xpoma (I11) ¢
COJIIHOM KHMCJIOTOM, paCTBOPOM THAPOKCH/Ia HATPHUS U PACIIABOM THAPOKCH/IA HATPUSL.
Pemenue:

I'unpokeun xpoma (I11) mposiBisier ampoTepHbIE CBOMCTBA, JIETKO pearupyer C
pacTBopamMu KHCIOT U mienoueil. [Ipu B3anMoieficTBUN ¢ KUCIOTaMH 00pa3yroTcs Cojlb
xpoma (III) u Boga:

Cr(OH); + 3HCI = CrCl; + 3H0.

[Ipu B3anMo1eCTBUM C pACTBOPOM THIAPOKCHIA HATPHUS 00pa3yeTcsi KOMIUIEKCHAs COJIb —
rekcaruapokcoxpomar (II1) natpus:

Cr(OH); + 3NaOH = Na;[Cr(OH)g].

[Ipu crutaBieHUN ¢ TBEPIBIMU IIETIOYaMHU 00Pa3yIOTCS XPOMHUTHI:

Cr(OH); + NaOH = NaCrO, + 2H,0.

B3anmopeiicTBre ¢ KHUCIOTON MOATBEPAKIAET OCHOBHBIE CBOMCTBA THIPOKCHIA XpOMa
(I1T), co menmoyamMu — KMCJIOTHBIE.

3. C BOJIHBIM PacTBOPOM TMJIPOKCH/IA KISl PEarupyroT

1) anromMuHMIA

2) meab

3) Hatpwuit

4) cynwdar meau (I1)

5) cynbdar HaTpus

Otgert: 1, 4, T.k. Al - amdoTepHBIil METAIII, OH pearupyeT U C KUCIOTAMH U C PaCTBOPAMHU
menoueit 2A1 + 2KOH + 6H,0 = 2K[AlI(OH).4] + 3H,

26



CuSOy - pacTBOpHUMast coJib, co menoubto aaet ocagok Cu(OH)2 cunero nsera CuSO,4 +
2KOH = Cu(OH), + K,SO,

[IpakTrueckoe 3anstue Neb.

Bakneiimme kiracchl HEOpraHUYECKUX CoeMHEeHM: KuciaoThl, coiu(OK4, OKS,
OK6,0K7).

3anaya 1. C pa30aBneHHBIM BOJAHBIM PaCTBOPOM CEPHOM KHCIOTHI pearupyroT

1) anromuHMIA

2) Menb

3) oxcun meau (11)

4) xJopuj Kaaus

5) xmopup Gapws.

Otger: 1, 3, 5, T.k. Al - amQoTepHBIi METaJ1, OH pearupyeT U ¢ KUCIOTaMH U C
pactBopamu mienoueit 2A1 + 3H,SO,= Al(SO4); + 3H,

CuO - ocHOBHBIHN OKcHU], pearupyet ¢ kuciotamu CuO + H,SO4 = CuSO4+ H,O
3anaya 2. 3anumnTe ypaBHEHUS PEAKIHIL, TPH TOMOIIY KOTOPBIX MOXHO OCYIIECTBUTH
cnenyrouye npeppamieHus: N, —» NH; —2» NO —>» NO, —> HNO; —>» NaNO; —»
NaNO..

Pewenue:

AMMuak obpasyercs Ipu B3auMOJICHCTBUU a30Ta M BOJAOPO/1a B MPUCYTCTBUU TUIATHHBI
npu temneparype 450-500 °C u gaBnenun ot 10 go 300 atm:

N> +3H, = 2NHa.

Oxcun azora (II) momyyaroT KaTanTUTUYECKUM OKHMCICHHEM aMMHUaKa Ha MIaTHHO-
poaueBom katanuzarope mnpu 700 °C:

4NH; + 50, = 4NO + 6H,0.

[Tpu oOpruHBIX ycnmoBusAx okcua azoTa (II) okucnsercst KucaopoaoM ¢ 06pa3oBaHuEM
okcupa azota (IV):

2NO + O, =2NO..

[Tpu mornomenuu okcuaa azora (IV) Bogoit B mpucyTCTBUH U30BITKA KUCIOPOIa
oOpa3yeTrcs a30THasi KUCJIOTa:

4NO; + O, + 2H,0 = 4HNO:.

Hutpat HaTpust monydaercs B pe3yabTaTe peakuuy HEUTpaIn3aluu:

HNO; + NaOH = NaNO; + H,O.

Hutput natpus obpasyeTcst Ipu TEPMUUECKOM Pa3I0KEHUH HUTPATa HATPUSL:
2NaNO; =2NaNO; + O,.

Comnu:

3anaya 3. IlpuBeauTte nmpuMepbl 00pa30BaHuUs COMU: @) U3 IBYX MPOCTHIX BEIIECTB;

0) U3 IBYX CJIOXKHBIX BEIIECTB; B) U3 TPOCTOTO U CIOKHOTO BEIECTBA.

Pemenue:

a) JKerneso npu HarpeBaHuu ¢ cepoit oopasyer cynbdu xenesa (II):

Fe + S =FeS.

6) Conu BCTynaroT JIpyT C IpyroM B 0OMEHHBIE pEaKkiiu B BOJHOM PAaCTBOPE, €CIIU OJJUH
U3 MPOYKTOB PEAKIIMU BBIMAJAECT B OCA/IOK:

AgNO; + NaCl = AgCl| + NaNO:; .
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B) Comnu 00pa3yroTcsi Ipu pacTBOPEHUU METAJIIOB B KUCJIOTAX:

Zn + H,SO4 = ZnSO4 + H, 1.

3anaya 4. [IpuBenute ypaBHEHMs peakluii OJHOW U TOM e CPEIHEN COu a) ¢
KHCIIOTOH, 0) C OCHOBaHHEM.

Pemenue:

PearupoBaTh Kak ¢ KUCIOTOM, TaK U C OCHOBAHMEM MOTYT COJIM aMMOHUS

U cNabbIX KUCIIOT, HAPUMeEp KapOOHAT aMMOHUS:

(NH4).CO; + 2HCI = 2NH,4CI + CO»1 + H,0,

(NH4).CO; + 2KOH = K,CO; + 2NH;1 + 2H,O0.

[Tocnennss peakuus NpoTEKaeT NPH HarpEBaHUH.

3anaya 5. [IpuBenute ypaBHEHHE peakii, B KOTOPOI U3 TpeX CIOKHBIX BEIIECTB
o0pasyeTcs KUcias Colb.

Pemenne:

ITpumep — oOpa3zoBaHue ruIpokapOOHaTa AMMOHHUS IPU MPOITYCKAaHUH N30BITKA
YIJIEKUCIIOrO Ta3a yepe3 BOJIHBIN pacTBOp aMMHaKa:

CO; + NH; + H,O = NH/HCO:.

Tema 3. Boga. PacTBopbl. DileKTPOIMTHYECKAS] TUCCOLUALMS.
Tema 3.1 Teopusi 3JIeKTPOJIUTHUYECKOM TUCCONMALNH, ITEKTPOJIUTHI U
HE3JIEKTPOJIUTHI .

Yernsiii onpoc: (OK2, OK3, OK4, OK5, OK6,0K7, OKS).

1.Kaxoii mpoliiecc Ha3bIBaeTCs SAEKTPOIUTUISCKON TUCCOLUAIUEH?

2. CKOJIbKO MOHOB 00pa3yeTcs B pe3yJIbTaTe FIEKTPOJIUTUYECKON JUCCOLIHAITIN?
3. DTarsl SAEKTPOIUTHIECKON TUCCOLIUAIUH.

4. JlaiiTe ompeaelieHUe MOHSATHUS «AJICKTPOIHUTED, KHEITEKTPOIUTHIY.

IIpakTrueckoe 3ansatue Ne7.

HaxoxneHne MaccoBoi J0IM paCTBOPEHHOTO BELLECTBA U MOJISIPHOM KOHLIEHTPALIUH.
(OK4, OKS5, OK6,0K7).

Pemnre 3anaun:

1. OnpenenuTh MOJISIPHYIO KOHIIEHTPAILMIO PAaCTBOPA CEPHOI KUCIIOTHI, HOJIYYEHHOTO MIPH
cMmemrBanuu 25 mi 10-MoisipHOTO pacTBopa cepHOM KUCIOTHI U 225 mut Boabl. OTBeT: 1
MOJIb.

2. OnpenenuTs MOJIPHYIO KOHIIEHTpaluio 73,8 %-HOro pacTBOpa CEpHOUN KUCIIOTHI,
IJIOTHOCTB KoToporo 1,655 r/miu. Oteet: 12,46 Moib/.

3. OnpenenuTh MOJISIPHYIO KOHIIEHTpaIuio 56,68 %-HOro pacTBopa a30THOM KHUCIIOTHI,
IJIOTHOCTh KOTOporo paBHa 1,356 r/mu. Otet: 12,2 MOJIB/II.

4. OnpenenuTs MOJIIPHYIO KOHLIEHTpaluio 18 %-HOro pacteopa COJIIHOM KUCIIOTHI,
IUIOTHOCTH KOoTOporo pasHa 1,089 r/min. OtBet: 5,37 Mob/m.

5. Kakoii 00bem 36,5 %-Horo pactBopa coistHoM Kuciotsl (1. 1,18 r/min) HeoOxoaumo
B3:Th 11 purortossieHus 1000 mn 0,1 mossipHOro pacrsopa? Otser: 8,47 Mil.

6. Beruncnure Monsipuyro KoHIeHTpanuio 10 %-Horo pactBopa cepHOi KUCIOTHI (TUT.
1,07 r/mi). OtBert: 1,09 Mok,

7. OnpenenuTb MacCOBYIO JIONIFO0 a30THOM KUCIOTHI B 4,97 MONISIPHOM €€ pacTBOpe,
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IUIOTHOCTB KoTOporo 1,16 r/mi. Otet: 27 %..
8. Brruncnure MoJsipHYI0 KOHIIeHTpanuto 16 %-Horo pactBopa cyibdara menu 11,
m10THOCTRIO 1,18 r/mimn. OTBet: 1,18 Moib/m.
[Ipumepsr:
Pemenue 1-oii 3anaun:

(H2S04) - 2 B 1000 m1 — 10 moJb

V(p. H2SO4) =25 mn 525 Ml — X MOJE

C(H2S04) = 10 m/n

x = 0,25 Moib
V(H20) = 225mn

V(p-pa) =225 mu + 25 mur = 250 M
C(H2S04) - ? B 250 ma — 0,25 Moub
B 1000 mi1 — X MOJIB

=9
C(H2504) =+ X = 1 Monb/1
Ortser: C = 1 Moap/1.
Pemenne 2-oii 3a1aun:
V(p)=100r: 1,655 r/ma = 60,42 mn

(H2S04) =, 0,738 (73,8 B 60,42 mn p. — 73,8 T H2SO4
%) B 1000 Mt — X
(p) = 1,655 r/mn— x=122145r

122145

= = 12,46 monp—
cC=9
98 r/mn
C = 12,46 mons/1
Otser: C = 12,45 monb/1

Pemenue 5-o 3agaun:

(HCI) = 0,365 (36,5
%) o

(p-pa) = 1,18 r/ma—-
V(p) = 1000 v
C(HCI1) = 0,1 monb/n

B 1000 mn p-pa — 0,1 moms HCI (3,65 1)
B 100 r p-pa— 36,5 r HCI1
Xx—3,65T
x =10r (p-pa)
V(p-pa)=101: 1,18 r/mn = 8,4745 mn

Otset: V = 8,4745 Mn
V(36,5 % p-pa)="?
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Pemnrenue 7-oif 3agaun:

C(HNO3) = 4,97 momns/1 m (p)=1000 M x 1,16 r/Mm1=1160 T
r(p) = 1,16 v/mn m (HNO3) = 4,97 mons x 63 /mMmonb = 313,111
313,11
w= =0,27 (27 %)
w(HNO3) =7 1160

Otset: w= 0,27 (27 %).

[IpakTrueckoe 3ansTue Ne§.
CocraBnieHre ypaBHEHUH AJIEKTPOIUTHICCKON TUCCOIMANN U peakinii nonHoro oomena.(OK4, OKS,
OK6,0K7).
1. CocTaBbpTe ypaBHEHHS TUCCOLUMALINU CIEAYIOIMINX 3IEKTPOIUTOB:
KOH, A1(NOs)s, KsPO4, NiSO4, HNOs, Ca(OH),, FeCls, NaHPO,,
(PbOH)NO:;, (NH4),COs, HCOONa.
2.CocraBbTe MOJIEKYJISIPHBIE Y HOHHBIE YPaBHEHHSI peakluii MEX/Ty BEIleCTBAMHU:
1. KOH u MgCly;

2. KyCO; u HNOs3;

3. NaOH u H,SO;;

4. Pb(OH), u HCI;

5. CH;COONa u H,SOy4;
6. Fe(OH); u HCI;

7. Na,Su HCI,;

8. HCOOH u Ca(OH),;
9. Na;SO; u Ba(NOs)..

OtmetpTe 0OpaTtuMble peakuuu. [losicHuTe, mouemMy HeoOpaTHUMbIE PEaKkIMy UAYT 1O KOHIIA.
3. Onpenenute BO3MOXKHOCTh MPOTEKaHUsI peakluii 0OMeHa MEX1y BOJHBIMU PACTBOPAMHU BEILECTB!
a) cynb(dara Kamust ¥ THAPOKCUAA Oapus;
0) kapOoHaTa HATPUS U XJIOPHUIA KATBITUS;
B) Hutparta meau(ll) u cynbdara xenesza(Il);
I') THAPOKCH/1a HATPHSI U CEPHON KUCIIOTBHI;
1) cyiab(huTa KaJIusg U a30THON KUCIIOTHI;
€) HUTpaTa AIIOMUHUS U XJIOPU/IA KaJHs.
CocTaBbTe ypaBHEHHSI BO3MOXKHBIX pEAaKLUN B MOJIEKYJISIPHOM, TOJTHOM U COKPAIIEHHOW MOHHBIX
dhopmax.
4.CocTaBbTe MOJIEKYJISIPHBIE YPaBHEHUS PEAKLIUH, CyIIHOCTh KOTOPBIX BBIPAXKAIOT CIIEIYIOLINE
COKpallleHHbIE MOHHbIE YPAaBHEHHUS:
Zn*" +S* =7ZnS|;
= CHgCOO +H' CH;COOH;
1. PbCO;+ 2H" = Pb*" + C0,1 + H,0;
2. CO32_ +2H = COzT + HQO,
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3. Ag'+Cl'=AgCl|;
4. H"+ OH =H,O0;
5. Cr* +30H = Cr(OH),|.

CamocTositenbras padora Ne2 mo teme 3.1.( OK4, OKS, OK6,0K7).
1. YkaxxuTe BEIIeCTBO, KOTOPOE B paCTBOPE MOTHOCTHIO PACIaIaeTCs Ha HOHBI.

1) ammuak; 3) cepHas KMCIIOTa;

2) Boaa; 4) ruApOKCH] IIUHKA.

2. YKaXXuTe BEIIEeCTBO, PACTBOP KOTOPOIO HE MPOBOJUT DJIEKTPUUECKHUMA TOK.
1) xnopun 6apus; 3) TMAPOKCU HATPUS;

2) caxap; 4) XJIOPOBOJOPOI.

3. K anekTponuraM OTHOCUTCS

1) Hy ; 3) Cu(OH)y;

2) MgO; 4) Na,S0s.

4. K HeaJIeKTpOoauTaM OTHOCUTCS

1) kucnopo;

2) HUTpAT MarHUS;

3) TUAPOKCU]T KA,

4) cynbdun HaTpUSL.

5. Karnonsl MeTalila ¥ aHUOHBI KUCJIIOTHOTO OCTaTKa 00Pa3yroTCs MPHU TUCCOIHAIINU: ...
1) xmopuna cepebdpa; 3) cynbdara Kanws;

OKCHJA Kalblius;, 4) ruapokcuaa oapusi.

6. Ykaxxute popMyIry BEIIECTBa, IIPH AUCCOLUAIIMHU KOTOPOTO B KaU€CTBE KATHOHOB 00Pa3yrOTCs
TOJLKO HOHBI H'.

1) H,Si10s5; 3) HaSO04;

2) NaH; 4) NaOH.

7. K a51eKTponuTaM OTHOCUTCS KaKJI0€ U3 ABYX BEILECTB:

1) xnopua HaTpUs U XJIOPHUI cepedpa;

2) runpokcu HaTpus u ruapokeun xxenesa (11);

3) oxcu Gapust ¥ OKCHJT aTFOMUHHUS;

4) kapOoHAT HATPHS ¥ KAapOOHAT KaJIHsl.

8. K anekTponuTamM OTHOCUTCS KaXKI0€ U3 TPEX BEIIECTB psijia:

1) MgO, CuCl,, Fe(OH),;

2) CaS0;, MgBr,, A1(NOs)s;

3) AgNO0s, S0,, Ba(OH);

4) FeS0,, MgCl,, NaNO;,

Paspea II. Oprannyeckasi Xumus.
Tema 4. OcHOBHBIC NOHATHA OPraHHYECKON XMMHMHU U TEOPHUS CTPOCHUSI OPraHUYEeCKUX
coequHeHuil. 4.1 Teopusi cTpoeHusi OPraHNYecKNX COeJMHEHM.

VYernsiit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1.DneKkTpoHHbIE U ANEKTPOHHO-Tpadudeckue GopMyIIbl aTOMA YIIEpoaa B OCHOBHOM U
BO30YKJICHHOM COCTOSTHUSIX.

2. KoBaneHTHast XuMu4ecKasi CBsI3b U €€ KJIacCU(UKAIHS IO CIIOCO0y MepeKphIBaHUs OpOuTaIeit
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(o- 1 T-CBSI3M).

3. Ilonsitre ruOpuau3anyy. Paznuyneie THIIBI THOpUAM3AMK U POpPMa aTOMHBIXOPOUTATICH.

4. 'eomeTpus MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX aTOMaMH YIJIEpO/ia B pa3IMYHBIX COCTOSIHUAX
THOPUIU3AIHH.

5. Knmaccudukanust ¥ TUIIBI MEXaHU3MOB PEAKIMNA B OPraHUYECKOW XHUMHUU.

[Tpaktuueckoe 3anstue Ne9. Crpoenue atoma yriepoaa.(OK4, OKS, OK6,0K7).

1. IlepBoe BajeHTHOE COCTOSIHUE yraepoaa (oHa s + Tpup 4eThipe—sp’, 109rpan.).
2. Bropoe BaJleHTHOE COCTOSIHUE yIiepoaa (oaHa s + ase p tpu—sp”, 120 rpan.).

3. TpeThbee BaJeHTHOE COCTOsTHUE yriaeposa (oaHa s + ogHa p nBe—sp,180 rpan.).
4. O06pa3zoBaHNe KOBAJICHTHBIX CBA3EH aTOMaMH yrjiepoa.

Tema S. YriieBoaopoabl U MX NPUPOJIHbIE HCTOYHUKH.
Tema 5.1 IIpeaesibHble YIJIeBOAOPOAbI. AJIKAHBI U IIUKJI0AJIKAHBI.

Yerasiit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1. [IpenenbHBIC YIIIEBOAOPOABI. AJTKAHBI M ITUKI0ATKAHBI: TOMOJIOTUUECKHUH PSJI, U30MEPHs
Y HOMEHKJIaTypa aJIkaHOB U IIUKJIOAJIKAHOB.

2. ®u3nYecKue CBOMCTRA.

3. X¥MHYECKHE CBOMCTBA aJIKaHOB U ITUKJIOATKAHOB.

4. MexaHH3M peakliiy 3aMelIeHHs Y alIKaHOB.

5. OcHOBHBIE CTIOCOOBI MOIYYEHUS AJTKAHOB U IIUKIJIOATIKAHOB.

6. OTaenpHBIC MIPEICTABUTENH aJIKAHOB U IUKIIOATKAHOB, MX TPUMEHEHUE.

[Tpaktuyeckoe 3anstue NelO. IIpenensusie yraeBogopoast. Ankansl.(OK4, OKS, OK6,0K7).
1. MaiiTe onpeneneHne N30MEpUH.
2. Ha3oBuTe MO cHCTEMaTUYeCKOH HOMEHKIIAType CIIEIYIOIIHe BEeIleCTBa:

a) CH; —CH-CH,—-CH;; 6) CH;—CH,-CH-CH,- CH,-CH;; B)CH;—CH - CHs;
CH; CH; CH;
3. Hanmnmure cTpykTypHbIe (JOpMYIIbI CAEAYIOMINX BEIIECTB:
a) H-OyTtaH; 0) 2-metunnponad; B) 2,4-IMMETWINPONAH; B) 2,2-TUMETHINEHTaH; T) 2,3-AuXj0p,
4-METHIIHOHAH.
4. Hanummre BUA ruOpUIA3AIUMN Y aJTKAHOB —...........
5.Meran-ra3, a ICHTaH- ............
Jljig anKaHOB XapaKTepHbI peakluu:
6. Peaknust neruapupoBaHus — 3TO PEaklus ............
7. Pycckuit XUMHK-OpraHuK, c(hOpMyJIHPOBABIINI TTpaBUiIa O HAMTPaBICHUHU PEAKITUI TTO TBOMHON
CBSI3M U U3OMEPUBAIMH- ......eeenen...
8.Pemnre 3anauy:
MaccoBas 10114 yriieposa B yriieBojopoze paBHa 88.89%. Ero minotHocTs 1o Bogopoy pasHa 1.8.
Haiigute MonekymsipHyto (opMyIly BEIIeCTBa, HAUIIIUTE €r0 CTPYKTYPHBIC (POPMYIIBI M HA30BUTE
BEIIECTBA.

Tema 5.2 HenpeaesibHbIe YyIiIeBOAOPOAbI. AJIKEHbI. AJIKAIMEHBI.
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VYernsriit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1.HenpenenbHble yriaeBoopoabl. AJIKEHBI.

2. 'omosiornueckuit psizt, 130MepUsi 1 HOMEHKJIATypa aJIKEHOB.

3.®Pu3nyecKkue CBOMCTBA aIKEHOB.

4.97€KTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE aJTKEHOB.

5.Anxanuensl. Knaccudukanus 1MeHOBBIX yTIIEBOJAOPO/IOB.

6.0c00E€HHOCTH 3IEKTPOHHOTO U POCTPAHCTBEHHOTO CTPOEHUS CONPSKEHHBIX TUEHOB.
7.HomeHKknaTypa ajKagueHOB.

[IpakTuueckoe 3ansatue Nell. Henpenenbusie yriesogopossl. Ankensl.(OK4, OKS, OK6,0K7).

1. Jnsa BemectBa dopmyna kotoporo CH;-CH=CH-CH(CHs) — CH3 , cocTaBbTe CTPYKTypHBIS
(hopMyITBI H30MEPOB, OTPAXKAIOIINE BCE BO3MOXKHBIC BHJIBI H30MEpHH. JlaliTe Ha3BaHUS BCEX

BEIIECTB [0 CHCTEMaTU4YEeCKOW HOMEHKIIATYype.

2. Kakwue BemectBa 00pa3yroTcs, eciu K 2-MeTHIOyTeHY- | pucoeuHUTL OPOMOBOIOPO/I, a Ha
MOJTyYEHHBIH MPOIYKT MOACHCTBOBATH CIUPTOBBIM PAaCTBOPOM Tuapokcuaa HaTpusa? CocTaBbTe
YpaBHEHHUS PEaKIuil.

3. CocTaBbTe YpaBHEHUs peaKUi MEXAY IEHTEHOM-1 U CIeAyIOIMMH BEIIECTBAMU: a) BOAOPOIOM;
0) 6poMoM; B) GPOMOBOJIOPOIOM; T) IIEPMAHTaHATOM Kajusl B HEUTPaIbHOU cpejie.

4. Hanumure ypaBHEHHUS PEAKIIMi, IPU MOMOIIK KOTOPBIX MOKHO OCYLIECTBUTD CIEAYIOIINE

MIPEeBpALCHHUS:

Xa0pMeTaH—>3TaH — 3TWICH—AUXJIOPITAH—ITHICH—X -- OyTaH
5. CocTaBbTe ypaBHEHHs peakluil olyueHus: OyTeHa-2 BCEMU BO3MOXKHBIMH CITIOCOOAMH.

6. KakoBa ctpykrypHas popmyrna STUICHOBOTO YIIIeBOAOpoaa, eciau 11,21 ero mpu B3auMoIeHCTBUN
¢ n30bITkOM HBropeBpariaercs B 27,4r OpomaiikaHa ¢ TIOJ0KEHUEM TrajoreHa y TPETUYHOTO aToMa

yriepona?

7. Ans Bemectsa, popmyna koroporo CH;-CH;-CH=CH-CH(CHs3)-CH; , cocTaBbTe CTpYKTypHBIE

(hOopMYyITBI H30MEPOB, OTPAKAIOIINE BCE BOZMOXKHBIC BUIBI M30MepHrH. JaliTe Ha3BaHUS BCEX BEIICCTB

10 CUCTEMATUYECKON HOMEHKJIAType.

8. Kakue BemecTBa 00pa3yroTCs, €CJIM K IEHTEHY-2 MPUCOSTUHUTE OPOMOBOIOPO/I, @ HA TIOTYICHHBIN

MPOJIYKT MOACHCTBOBATH CIIUPTOBBIM PACTBOPOM TuApokcHaa HaTpusi? CocTaBbTe YpaBHEHUS PEaKITHil.

9. CocTaBbTe YpaBHEHHS PEAKIIUN MEXAY 3-METHIOYTEHOM- 1 U CJIETyIONMMHU BEIIECTBAMHU: a)

BOZOPOJIOM; 0) OpOMOM; B) OPOMOBOJIOPOJIOM; T') IIEPMAHTAHATOM KISl B HEUTPAIHHOU Cpee.

10. Hanumure ypaBHEHUsI peakui, IIPU MTOMOIY KOTOPBIX MOKHO OCYIIECTBUTH CJIEAYIONIUE

MIpEBpAICHHUS:

CH;-CH»-CH,OH—CH,=CH-CH;—CH;-CHCI-CH3;—CH;-CH(CH3)-CH(CH;)-CH; —CH;-

C(CH3)=C(CHj;)-CH;

11. CocraBbTe ypaBHEHHS peaKIMil MoaydeHus OyTeHa-1 BceMu BO3MOXKHBIMH CIIOCOOaMHU.

12. Pemute 3amauy:

OTUIEHOBBIN yriaeBoaopoa maccoit 7,0r obecieunBaet 640r GpOMHOI BOABI C MAaCCOBOM Toyiei

o6poma 2,5%. Onpenenure MOJIeKyJSIpHYIO GOpMYITy allKeHa.

Tema 5.3 HenpeneabHble yriieBoa0poabl. AJJKHHbI.

Yerasiit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
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1.Anxunsbl. ['oMosiornueckuit psizt, M30Mepusi 1 HOMEHKJIaTypa aJIKMHOB.
2.D5IeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE AJTKUHOB.
3.®Pu3nueckue CBOMCTBA aJIKUHOB.

4. XvMH4ecKue CBOMCTBA aIKUHOB.

5. IlpuMeHeHne anKUHOB..

[IpakTnueckoe 3ansatue Nel2. Henpenensusle yrieBogopoibsl. Ankunsl.(OK4, OKS, OK6,0K7).
3anada 1. Hanummre cTpykTypHBIE (HOPMYJITBI H30MEPHBIX AlleTHJICHOBBIX YTJIEBOIOPOIOB COCTaBa
C-H\,, rmaBHas 1ienb KOTOPHIX COCTOUT U3 TSATU YTIIEPOIHBIX aTOMOB, U HA30BUTE UX.

Pewenne:

TpoitHas CBs3b B IIIaBHOW LIEMU MOXKET HAXOAUTHCA B TOJIOKEHUAX | 1 2:

C-C-C-C=C C-C-0=C-C

B nepBoM ciyuae BO3MOXKHBI YETBIPE CTPYKTYPHBIX H3oMepa (ase rpymisl -CH; B monoxenusix 3,3;
3,4; 4,4).0TBeT. 5 U30MEPOB.

3amaua 2. [Ipu nmpomyckaHuu CMECH TIPOIIaHa U alleTUJICHA Yepe3 CKISTHKY ¢ OpOMHO# BOIOM Macca
CKJISIHKM yBennuuiack Ha 1,3 r. [Ipu mosHOM cropaHuu Takoro e KOJIM4ecTBa UCXOAHOU CMECH
YIII€BOIOPOAOB BhiAeIMIOCh 14 11 (H.y.) okcuaa yriepoza (IV). Onpenenute MaccoByto 100 MPOMaHa
B UCXOJHOU CMECH.

Pewenne:

AlleTHIIeH morJomaeTcst OpOMHOM BOJIOM:

HC =CH + 2Br, — HCBr; -CHBr» .

1,3 r - 3T0 Macca auerunena. v(C,Hs) = 1,3/26 = 0,05 mons. [Ipu cropanuu 3Toro KoJm4ecTsa
aleTUJIeHa 10 ypaBHEHUIO

2C,H; + 50, =4CO, + 2HO

Beienminock 2-0,05 = 0,1 mons CO,. O6mmee kommuectBo CO, paBHO 14/22.4 = 0,625 mounb. [Tpu
CrOpaHUU MPOIIaHa M0 YPaBHEHUIO

CsHs + 50, =3CO,; + 4H,0

BeIeniock 0,625 - 0,1 = 0,525 monb CO,, pu 3T0M B peaknuto Berynwio 0,525/3 = 0,175 moins
C;Hg maccoi 0,175 -44="7,7r.

O6mrast Mmacca cMecH yriaeBoaopoioB paBHa 1,3+7,7 = 9,0 r, a maccoBas 0Ji poraHa
cocrasmsieT: w(CsHs) = 7,7/9,0 = 0,856, nnu 85,6%.

Otser. 85,6% mpomana.

CH, CH,

H,C—CH-C— C==CH H,C—C—CH-C=CH
CH, CH,

3,3-IUMeTHIICHTHH- 1 4, 4-mIMEeTHIIIICHTHH- 1

HC—CH—CH—C=CH  H,C—CHzCH—C=CH

CH 3 CH3 '32 H5
3.4-muMeTHIIIeHTHH- 1 3-3THINEHTUH- 1

Bo BTOpOM cnyuae BO3MOKEH €IMHCTBEHHBIN HU30Mep, KOT/1a IB€ METHIILHBIEC TPYIIBl HAXOASTCS B
MHOJIOKEHUHU 4:
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CH,
H.C—C—C=—=C—CH,

CH,

OtBert. 5 m3omepoB (3amayal)

3amada 3. Kak XUMHUYECKHM MMyTEM BBIJIEIUTH OYyTHH-2 U3 €r0 cMecu ¢ OyTuHOM-1?

Pewenue:

CwMech crenyeTt MpoIyCTUTh Yepe3 aMMUadHbIi pacTBOp okcuaa cepedpa. [Ipu atom OyTun-1

MOTJIOTUTCS 3@ CUET PEAKINH

CH; - CH, - C =CH + [Ag(NH;),]JOH — CH; - CH; - C =CAg]| + 2NH; + H,O.

Byrtun-2 ne pearupyer ¢ [Ag(NH;),]OH u yneryunrtcs B 4MCTOM BUJE.

3anaua 4. OKBUMOJIIPHAs CMECh alleTUIIeHA U (pOopMasibIeru/a MoJIHOCThIO Ipopearuposana ¢ 69,6 r

okcuaa cepedpa (amMuavHbIi pactBop). Onpenenute coctaB cmecH (B % 1o macce).

Pemenue:

Oxcup cepedpa pearupyeT ¢ 000MMU BEIIECTBAMU B CMECH:

HC=CH + Ag,0 — AgC = CAg| + H,0,

CH,O + 2Ag,0 — 4Ag| + CO, + H,0.

(YpaBHEHUS peaklMy 3allMCaHbl B YIIPOLIEHHOM BUJIE).

[TycTs B cMecu coaepxkanoch mo X mois C.H, u CH,O. Ota cMech npopearupoBana ¢ 69,6 T okcuia

cepebpa, uto cocrariser 69,6/232 = 0,3 moinb. B epByto peakiuio BCTYymuiIo X Moib Ag,O, BO BTOPYIO

— 2x moiib Ag>0, Bcero — 0,3 Mok, OTKyAa cieayer, uro X = 0,1.

m(C,H,) =0,1 - 26 = 2,6 r; m(CH,0) = 0,1-30 = 3,0 r; obmiast macca cMecu paBHa 2,6+3,0 = 5,6 r.

MaccoBble 1011 KOMIIOHEHTOB B cMecH paBHbl: W(CoH,) =2,6/5,6 = 0,464, unu 46,4%; w(CH,0) =

3,0/5,6 = 0,536, uim 53,6%.

OtsBer. 46,4% aneruieHa, 53,4% dopmanbaeruaa.

3anaya 5.J[uxsopankaH, B KOTOPOM aTOMBI XJIOpa HAXOJIATCS y COCETHUX aTOMOB yriiepoja, oopadboranu

M30BITKOM CITUPTOBOTO pacTBOpa Iieour. Macca BbIIeIMBIIErocs ra3a oka3aiach B 2,825 pa3a MeHbIle

MaccChl HCXOHOTO JUXJIOpaKaHa. Y CTaHOBUTE CTPOEHHE UCXOJHOTO COEAMHEHHUS U TPOAYyKTa

peakuuu.Pemienue:

[Tpu 06paboTke quxopankaHa U30BITKOM CIIUPTOBOIO PACTBOPA LIEIOYH OTILEIUISIFOTCS JIBE MOJICKYJIbI

XJIOPOBOAOPO/A U 00pa3yeTcs ajKUH:

C,Hs0OH C,H,,CL, + 2KOH — C,Ha1 + 2KCI + 2H,0.

CornacHo ypaBHeHuto peakiuu, u3 1 mons C,H2,Cl, maccoit (14n + 71) r Beinensiercst 1 Momib

CaHon2 Maccoii (14n-2) r. Ilo ycnosuio,

(14n-2)+2,825=14n+71,

otkyzaa n = 3. Mckomslii ankun — nponuH, CH;— C = CH, on o0Opa3yercs u3 1,2-nuxiaopnponaHa:
C,HsOH

CH;CHCI - CH.CI + 2KOH — CH;C=CH 1 + 2KCI + 2H,0O

OtBer. 1,2-guxsoprponan; NpomnyH.

Tema 5.4T'omosiorudeckuii psaa apeHoB. beH3o0J1 - nmpeacTaBUTe/Ib APEHOB.

Yerasiit onpoc:(OK2, OK3, OK4, OKS, OK6,0K7, OKS).
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1. F'omonoruyeckuii psit apeHoB. beH3011 Kak MpeacTaBUTeNh apeHOB.
2. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE OEH301a.

3. 'omonoru 6eH3o0a, IX HOMEHKJIATypa.

4. ®uznyeckue CBOMCTBAa apeHOB. XMMUYECKHE CBONCTBA apEHOB.

5. Ocob6eHHOCTH XUMHUYECKUX CBOMCTB TOMOJIOTOB O€H3071a.

6. [lony4yeHnue u mMpUMEHEHHE apEHOB.

[Tpaktrueckoe 3anstue Nel3. Apomarnueckue yrieBogopossl. berzon.(OK4, OKS, OK6,0K7).

1. 300pa3ute 5 anuKINIeCKUX H30MEPOB OSH30J1a, OLIEHUTE X YCTONYUBOCTD.

2. [locTpoiite cTpyKTypHBbIE POPMYJIIBI BCEX BO3MOKHBIX apOMaTHUECKHUX YTJIEBOJOPOJIOB COCTaBa
CioHi4. latiTe M Ha3BaHUS.

3. [Ipennoxute cxemy MOJIy4eHHUs TOJIyOja U3 METaHa.

Koutpoasnas padora Nel mo teme «¥Yriaesoaopoabin(OK2, OK3, OK4, OKS, OK6,0K7, OKS).
Bapuanr 1.

1.Ans BemecTBa, popmyia kotoporo C ¢H 1, coctaBbTe cTpyKTypHBIE (POPMYJIBI JBYX TOMOJIOTOB
u 1ByX u3zomepoB. Ha3zoBure Bce BelecTBa 0 MEKIyHapOIHOW HOMEHKIIAType.

2. Ocy1ecTBUTE LENOYKY XUMUYECKUX IIPEBPALLICHUM, IPUBEAUTE YPABHEHUS PEAKIIMIA:

A) mpormaH--- MpomneH---2-XJIOPIPOTaH.

b) sTaH--- 3THIIEH---3TUJIOBBINA CIIUPT

3. IlpuBeaute npuMep MEKKIACCOBON M30MEPHUH, H30MEP ITOTO BEIIECTBA COOTBETCTBYET
LUKJIOTIEHTaHY.

4. IIpennoxxute cxeMy MOJIy4EeHHs MOJIUIIPOIINUIIEHA U3 IPUPOAHOIO I'a3a U HAIIMIINTE YPAaBHEHUS
peaKuum.

5. Haiinute o6bem sTmieHa (H.y.), moydeHHoOro peakuueit aeruaparanuu 230 mu 95%-ro stuiioBoro
ciiupTa (TrotHocTh 0,8r/MIT)

6. DTHIICH TOPUT CBETSIIMMCS IIJIAMEHEM B OTJIMYMHU OT OECI[BETHOTO IJIaMeHH 3TaHa. [Touemy?
OTBeT NoATBEpAUTE PACU€TOM MACCOBOM J10JIM yIiiepo/ia B MOJIEKyJIax 3TUX BemecTB. CocTaBbTe
YpaBHEHHE PEAKLIUU TOPEHUS ITUIICHA.

Bapuanr 2.

1.JIns BemecTBa, hopmyna kotoporo C s H 1scocTaBpTe CTpyKTYpHBIE (POPMYIIBI ABYX TOMOJIOTOB

U AByX u3oMmepoB. Ha3oBute Bce BeliecTBa 1o MEKIyHapOJHOW HOMEHKIATYE.

2.0cymiecTBUTE HEMOYKY XUMHUECKUX MTPEBPAILICHUH, TPUBEIUTE YPABHEHUS PEAKIIUIA:

A) MeTaH--- alleTHIIEH---YKCYCHbBIN aJIbJIerH/]{

b ) atunen--- atan---1,2-guxmopatan

3. IlpuBenure mpuMep MEKKIACCOBON M30MEPUH, H30MEP ATOTO BEIIECTBA COOTBETCTBYET IIUKJIOTEK-
CaHy.

4. lIpennoxute cxeMy Moy4eHus 0yTaJueHOBOro Kayuyka u3 OyTaHa ¥ HallUIINTE YpaBHEHUS
peaKuuu.

5.Paccunraiite 00beM areTHIIeHa, KOTOPBIA MOXKET ObITh TOJy4eH U3 128T kapOuaa KaabIus,
cozepxaniero 5%npumecei, eciid BbIX0]1 aleTuiaeHa coctaBisteT 80% OT TEOPETUUECKU BO3ZMOMKHOTO.
6.KakoB xapakTep miiaMeHH IpY TOPEHUH STUIIeHA U aneTuiieHa? OTBET MOATBEPAUTE PACUETOM
MacCOBOH JI0JIM yIiiepoa B MOJIEKYJIaX 3TUX BEUIECTB.
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Bapuanr 3.

1.Jnst BemecTBa, popmyna koroporo C; His cocTaBbTe CTpYKTYpHBIE (OPMYIIBI IBYX TOMOJIOTOB

U AByX u3oMmepoB. Ha3oBure Bce BeliecTBa 110 MEKIYHApOIHOM HOMEHKIIATYE.

2.0cy1miecTBUTE HENOYKY XUMUYECKUX MTPEBPALLECHU, TPUBEAUTE YPABHEHUS PEAKIIHIL:

A) MeTaH---XJIOpMETaH

b) stunen--- sran

B) nponen--- nponanon

3.CocTtaBbTe CTPYKTYpHBIE (JOPMYIIBI TTO HA3BAHUIO COCTMHECHHS:

A) 2-metmn-33tun rekcad  b) 2,2-aumernn-rekces-3

4 Ilpennoxure cxemy MOTy4EHUs MOTMBUHWIXJIOPUAA U3 alleTUICHA HAMIIUTE YPABHEHUS peaKLuil.
5.Paccunraiite KOJIMYECTBO TEIUIOTHI, BBIAENAIOIIEHCS Npyu cropanuu 11,2 1 MertaHa (H.y.) TEIIOBOH
a¢ddexT peaknuu paBeH §80KIK/ MO

6.CpaBHHTE MacCcOBbIE JI0JIM yIiiepojia B IponaHe U mporeHe. KakoB xapakTep MiamMeHH MpU FOpeHUU
3THUX BEIIECTB.

Tema 6. Kuciiopoacoaepxxamme opraHudeckue coelMHeHHus
Tema 6.1 Cnuptsl 1 penosbl. Kinaccupukanusi cnupros.

Yernsrit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1. Criuptsl u penonbl. Knaccugukarus cnupTos.

2.M3oMepusi 1 HOMEHKJIATypa CIUPTOB U (HEHOIIOB.

3. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE CITUPTOB.

4. BnusHue cTpOeHHs CIUPTOB HA UX (PU3NUECKUE CBOUCTBA.

5. MexmounexkynsipHas BOIOPOAHAs CBS3b.

6. XuMH4ecKkrue CBOUCTBA CIIUPTOB U (HEHOJIOB.

7.B3aumMHOE BIUSHUE aTOMOB B MOJICKYJie ()eHOIA.
8.0OCO0EHHOCTH XUMHUECKUX CBOMCTB MHOTOQTOMHBIX CITUPTOB.
9.Crioco0bI Moy4YeHHsI CIIUPTOB U ()eHOJIA.

10.0OTnenpHBIC IPEICTABUTENN CTUPTOB U (PEHOJIOB: METAHOII, ITAHOJI, STHIICHTJIUKOJIb
Y TJIMLEPHH, EHOJ U UX TIPUMECHEHHE.

[Ipaktrueckoe 3anstue Nel4. OpHoatomHble W MHOTOaTroMHBIe crnupThl. Denonsl.(OK4, OKS,
OK6,0K7).

3amada 1. (onpenenenue GOpMyJIbl) MO YPABHEHHIO PEAKIIU:

[IpenenbHbI 0MHOATOMHBIN cTUPT Macco 30r B3aMMOIEHCTBYET ¢ U30BITKOM HATpHsl, 00pa3ys
BOZIOpO 00beMoM 5,611. (H.y.). Haiitu popmyny crimpTa.

Pemenne:

2R-OH + 2Na — 2R-ONa +

3Hast KOJTMYECTBO MOJIb_CITUPTA, MBIl CMOYKEM HAWTH ero Mr, a 3HauuT, ero hopmyiy.
KonuyecTBOo MOJB ciupTa Mbl MOKEM HalTH U3 KOJIMYECTBA MOJIb BOJOPOAA:

n(H,) =V \22.4 n\mons = 5.6\ 22.4 = 0,25 mon

n(R-OH) = 2n ((H,) = 0.5 monb

Mr(R-OH) = m\n =30\ 0.5 = 60 r\moub

O6mas dhopMylia 0IHOATOMHBIX IpeaeNbHbIX cnupToB — C,HowiOH

MOJCTaBIsIEM B (POPMYITy MOJIIPHOI Macchl:
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12n+2n+ 1+ 17 = 60

n= 3 (mpomnaHoJ)

3anaua 2. (onpeaenenue Gopmyibl) Mo % coaepKaHUIO HIEMEHTOB:

MaccoBebie 1071 yriaepoja, BOJAOPOIa U KUCIOpoa B CIUPTE COOTBETCTBEHHO paBHBI 52,18%; 13,04%;
34,78%. BeiBenure (hopMyITy 3TOTO CIIHPTA.

Pemenne:

B monexyne 0HOaTOMHOTO crupTa Bcero 1 atom Kuciaopoga. Mbl MOKEM COCTaBUTH MPOIIOPIUIO IS

HaAaX0XICHUS Mr COCOAUHCHUA:
Ar(0) — 34.78%

Mr — 100%
Mr = 16*100\ 34.78 = 46 r\moib
HaxonuM Maccy yriepona: 46*0.5218 = 24 r — »t1o coorBerctByeT 2 atomam C (aromHas macca

Kaxxaoro — 12);
HaxoIuM Maccy Bojoponaa: 46*0.1304 = 6 r — 310 cooTBeTcTBYeT 6 aromaM H (aTomHas macca aroma
Bojopoaa — 1 r\moub);
Ham ciupT — C;HsOH — »sTanon
3anaua 3.(onpenenenue GopMyJibl) MO NPOJYKTaM TOPEHUs:
ITpu H.y. 111 onHOaTOMHOTO criupTa npu cxxuranuu gaet 3,95t COqu 2,44r H,O. Onpenenute
MOJIEKYJIIPHYIO(OPMYIY BEIECTBA.
Pemenue:
Kornga MBI ypaBHUBaeM peakUuMd TOPEHHUS Uil KHCIOPOACOACP)KALIMX COCIUHEHUH, TMpole
crpynnupoBatsb Bce aroMbl — R-OH 3anucsiBaeM kak C,Hj,+,0:
C.H20 + O, — nCO, + (n+1) H,O
HaXOJMM KOJIMYECTBO MOJIb KaX/10T0 BEIIECTBA:
n (ciupta) = V \ 22.4 = 0.0446 moinb
n(CO; ) =m\ Mr = 3.95\44 =0.089 monb
n(H>O) = m\Mr=2.44\18=0.135 moub
C.H2.:20 + O, — nCO, + (n+1) H, O
0.0446 0.089 0.135 monb
n=0.089 /0.0446 =2
(MOXHO e11e MPOBEPUTh COOTHOILIEHUE BOABI K CHUPTY — nosyuures 3, T.e. 6 atomoB H)
cupt C2H50OH — »Tanon.

DeHoIbL:

1 . Kakue coenunenus Ha3piBatoTcst ¢peHonamu? [lpuBenure npumepsl Tpex OMMKalIIMX TOMOJIOTOB
dbeHomna.

2. Hammmure ypaBHEHUS TPEX PEaKIHid, B pe3yIbTaTe KOTOPHIX 00pasyeTcst PeHOI. YKaKUTE yCIOBUS
MPOBEJICHUS PEaKIIU.

3. Hamumumre ypaBHeHHS peakiuii MeTUI(EHOIa CO CICAYIONMMHU BEIIeCTBaMU: a) KajaueMm, 0)
THJIPOKCHUIOM Kasusi, B) OpOMHOMN BOIOM.

4. Cocuurarite maccy 0,5 moib 2,4,6-tpubpomdenoa.

5. N3omepubie quxinop3amenieHHbie ¢penonsl numetot coctaB CsH3;CL,OH . ckonpko deHomnon
COOTBETCTBYET 3TOM dopmyne? Hanummnre cTpykTypHbIe (HOPMYIIBI 3TUX (PEHOJIOB U HA30BUTE HX.
6. Tlouemy (heHOIBI MPOSIBISIFOT B OOJIBIIEH CTETIEHN KUCIOTHBIE CBOMCTBA, yeM ciupThl? Kakoi
peakiuei 3T0 MOYKHO MOATBEPAUTH?
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7. OcymiecTBUTE CXeMy MPEBpaIleHHH. YKaKUTe YCIOBHS MPOTEKAHHS PEaKIUH.

AnietuieH — 6eH30I --- OpoMOeH3011 --- peHon — 2,4,6-TpuxiiopdeHon.

8. Kak nmomyunts ¢enon u3 noadenzona? Paccunraiite Maccy ¢peHona, KOTOPBIA MOXKET OBITh IMOJIy4eH
u3 45,9 r nogOeHsoa.

9. YKaxuTe OCHOBHBIE OTJINYMS CBOWCTB CIIUPTOB U (PEHOIIOB.

10. Pacnionoxwure B MopsaKe BO3paCTaHUsI KMCIOTHOCTH CIIEAYIOLIUE BellecTBa: (PEHOJI, CEPHUCTYIO
KHCIIOTY, MeTaHoJI. [IpuBeuTe ypaBHEHUSI XUMHUYECKUX PEAKIMI, TOATBEPKIAIOIINE TIPaBUILHOCTD
BBIOpAaHHOM MOCIIEA0BATEIHHOCTH.

11. CocraBbre cxemy noxydenus 2,4,6-rpudpomdenosa u3 MetaHa. 3aruIIATe YPaBHEHUS PEaKIi 1Mo
IIOJIyYE€HHOM CXeMe NPEBPAILEHUH, YKa3aB YCIOBHs OCYILECTBIICHHU.

12. PemmnTte 3agauy:Paccunraiite Maccy TpuHUTpOGEHOa, KOTOPbII 00pa3yeTcs py B3aUMOAEHCTBUU
(deHomna ¢ pacTBOpOM a30THOM KHCIOTH 00BeMoM 300 mi1 ( MaccoBast 1011 a30THOM KUCIOTHI 80%,
IJIOTHOCTH pacTBopa 1,451/mi.).

Tema 6.2 T'omosiornyeckuii psii ajbAerua0B U KeTOHOB.

Yernsrit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1. 3omepust 1 HOMEHKIIATYpa..

2. DIEKTPOHHOE CTPOCHUE KapOOHWIHBHOM T'PYIIITHI.

3. ®u3nyecKue CBOWCTBA aJIbJIETHIOB M KETOHOB.

4. XuMu4ecKre CBOMCTBA aJIbJICTHIOB H KETOHOB.

5.Peakuus OJMKOHICHCALIUH.

6. OO6pa3oBanue heHoapopManbAETHIHON CMOJIBL.

7. CnocoObl MoTy4YeHus albJAeTUI0B U KETOHOB.

8. OtnenbHbBIE TPECTABUTENH AIbETUIOB U KETOHOB U UX MPUMEHEHHE

[Ipaktuueckoe 3anstue NelS.Anbaeruast u ketonsl.( OK4, OKS, OK6,0K7).

1. ChopmymnupyiiTe onpeeneHne Kiacca ajbAeTHI0B U KETOHOB.

2. HazoBwure 00111y10 popMyIty MpenenbHbIX albIeTHI0B H KETOHOB.

3. CyiecTByeT Ji BOJIOPOHAS CBSI3b MEXKIY MOJICKYJIaMH aliberuaoB (keToHoB)? [Touemy?
4. Hannune kakoil (pyHKIIMOHAIBHOW TPYTIITBI CBOMCTBEHHO U JUIS AJIbJETUIOB U JUIsI KETOHOB?
5. Kakas pyHkunoHalbHas rpymna Ha3bIBaeTCsl KapOOHMIIBHOM, a KaKasi - aJlbJIerHIHOM?
Kaxkas mexxny Humu pazHua?

6. CocTaBbTe CTPYKTYpHBIC (DOPMYIIBI AJIbICTUAHON, KAPOOHWIHHOU U THAPOKCHIBHON TPYIITIBI.
7. HomeHKkaTypa ajibJIeTuI0B U KETOHOB.

8. Kakue Tunel n3oMepuu XapakTepHbI IS albJAETUI0B?

9.Ut0 MOXeM CKazaTh O (PU3NYECKUX CBOMCTBAX AJIbICTUOB M KETOHOB?

CamoctostenbHas padota Ne3 mo teme 6.2.(0OK4, OKS, OK6,0K?7).

1.0npenenute GopmysTy mpeneabHOro albAeruaa, JaiTe eMy Ha3BaHHE M0 CHCTEMATHYEeCKON
HOMEHKJIaType:

A) C;H;O ; b) C,HqO; B) C¢H,40; ') C;H;60

2.YKaxxuTe COeTUHEHHE, B MOJIEKYJIe KOTOPOTO aTOM YTJIepo/ia HaXOJAUTCS B

COCTOSHHY SP’ TMOPUIU3alIUH:
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A) 6yrtan, b) anetunen, B) atanans, [')3TunoBsIil cnupT.
3. CocTaBbTe CTPYKTYpHYIO popMymy: 2-MeTUIOyTaHAIS, 3-3THIIIIEHTaHAIIS.
4.. CoctaBbTe POpMYIy COCTUHEHUN: 2-METUIINPOIIAHATIS, S-METHII-2-3THITEKCaHAIS.

Tema 6.3 KapOonosbie kuciorol. Kinaccnpunkanmus kapooHOBBIX KHCJIOT.

VYernsiit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1. F'omonoruyeckuii psa MpeaeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, MX U30MEpHUS U
HOMEHKJIATypa.

2. CtpoeHue KapOOKCHIILHOM TPYTIIIBL.

3. MeXMOeKyJISIpHBIE BOJOPOIHBIE CBA3H KapOOKCWIHHBIX TPYIII, UX BIUSHHUE HAa (PU3NUYECKUE
CBOICTBA.

4. XuMU4eCcKre CBOMCTBA KapOOHOBBIX KHCIIOT.

5. CriocoOsl nmosty4eHus KapOOHOBBIX KUCIIOT.

6. OTaenpHBIC MTPEICTaBUTENN KapOOHOBBIX KUCIOT M UX IPUMEHEHHE.

Coo6mienus o teme: «KapboHoBble KuciaoTel. Knaccudukaims kapOOHOBBIX KUCIOTY.
TeMp! U1 COOOIIEHUH:

1. «IIpenenbHble OAHOOCHOBHBIE KAPOOHOBBIE KUCIOTHIY.

2. «HenpenenbHble KapOOHOBBIE KUCIOTHD.

3. «@opMHUaThI U alleTaTb»

Tema 6.4 CnosxkHble 3pupsl 1 KUpbI. MbL1a.

VYerusiit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1. ITony4yeHune cnoXHBIX 3(UPOB peakiuei ITepupuKaImu.

2. CnoxHble 3(UpbI B IPUPOJIE, UX 3HAYCHHUE.

3. IlpumeHeHune cnoXKHBIX 3(UPOB HA OCHOBE CBOICTB.

4. XKupsl. Knaccuduxarus ;xupos.

5. X¥MHMYECKHE CBOMCTBA KUPOB: TUIAPOIIU3 U TUAPUPOBAHUE KUIKUX KUPOB.

6. [IpuMeHeHne )KUpoB HA OCHOBE CBOMCTB.
7. Mbuta u CMC.

[Tpaktuueckoe 3anstue Nel6. Croxubie 3¢upsl. XKupsl. Mbuta.(OK4, OKS, OK6,0K7).
1. CnoxHBIM 3QUPOM SIBIISIETCS BEIIECTBO:

1) CH3-O-CH3 2) CH3COOCH3 3)CH3COH.

2. K kaccy cinoxHbIX 3UPOB OTHOCUTCS BEIIECTBO:

1) numetunoBsiit 3gup 2)Meranon 3) nponaHaib 4)MeTUIQOpMHUaT.

3. CnoxHble 3(UPHI ABISAIOTCS MEXKIACCOBBIMU H30MEPaMH:

1) 0THOATOMHBIX NPENIENBHBIX CIIUPTOB 2)0JHOOCHOBHBIX MTPEAECIIBHBIX KAPOOHOBBIX KUCIOT
3) npocThIX 3¢hupoB 4) ABYXaTOMHBIX MPEAEIbHBIX CIUPTOB.

4. Orunanerar 1 OyTaHOBas KUCJIOTA - 3TO

1) romosoru 2) MeXKIaccoBble U30MEpPHI 3)CTPYKTYpHbIE U30MEPHI 4) OHO U TOXKE BELL.
5. BemectBo coctaBa CH3-COO-CH3 Ha3biBaeTcs

1)nponanon2)nponmidopmuar 3)MeTunanerar4d)nponoHoBas KUCIOTA.
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6. IIpu peakiun sTepeduKaii METUIIOBOTO CIIUPTa U OyTaHOBOI KHCIOTHI MOTyYaeTCs:
1)oytundopmuar 2)3tundpopmuat 3)metunoytupar 4)0yTunanerar.

OtBeTnI:

1-2,2-4,3-2,4-2,5-3,6-3.

KonTposbnas padora Ne2 no teme «Kuciopoacoaep:xamue oprannyeckue coeinnenus»(OK2,
OK3, OK4, OKS, OK6,0K7, OKS).
Bapmuanr 1.
1. Onpenenurte Kiacchl COEIMHEHUH, TaliTe Ha3BaHUS BEIIECTB, (POPMYJIbI KOTOPBIX:
A. C,HsCOH; b. HCOOH;
B. C;HsCOOCHs ; I'. CH;0H.
2. Hanuiure ypaBHEHUS peaKIus:
A. DTaHoNa ¢ MPOMMOHOBOM KUCIOTOM;
b. Oxucnenust MypaBbUHOTO anbaeruaa ruapokcuaom meau (1),
B. DTunoBoro s¢pupa YKCycHON KUCITOTHI C THAPOKCHUIOM HATPHS.
VYKaXuTe UX THII, yCIOBUS OCYILECTBICHNS U HA30BUTE UCXOIHBIE BEILIECTBA U MPOILYKThl pEaKLUH.
3. Hanumure ypaBHEHUS peaKLMi, IIPU IOMOIIY KOTOPBIX MOKHO OCYIIECTBUTH IIPEBPALCHUS 110
CXeMe:
CH; — C,H,; — CH3;COH — CH3;COOH — (CH3COO).Mg.
VYKaXuTe yCI0BHs OCYLIECTBIICHUS PEAKIIMI U HA3BAHUS BCEX BEILECTB.
4. PaccumraiiTe MacCy KHMCIIOTBI, TOJIy4eHHOH npu HarpeBanuu 55 r 40% -ro pactBopa 3TaHamus
¢ m30bITKOM ruapokcuaa meau (1I)

Bapuanr 2.

1. Onpenenure Kiaacchl COETUHEHUH, aiiTe Ha3BaHUs BELIECTB, (POPMYIIBI KOTOPBIX:
A. CH,OH—CHOH-CH,0OH; b. CsHs—CH,OH;
B. CH;OCHj3; I'. CH;COO CHs.

2. Hanumure ypaBHEHUS peakiuil:
A. IIponnoHOBOM KMCIIOTBI C TUAPOKCUIOM HATpPHUS;
b. YkcycHoi kucnotsl ¢ xinopuaom ¢ocedopa (5);
B. I'maponu3za mponmioBoro 3¢pupa YKCyCHON KHUCIOTHI (TIPONMMUIIITAaHOATA).
VYKakuTe UX THII, YCIOBUS OCYIIECTBICHHS U HA30BUTE UCXO/IHbIE BEIIECTBA U MPOIYKThI pEaKIuii.
3. Hanumumre ypaBHEHUs peakiyii, P MOMOIIY KOTOPBIX MOKHO OCYIIECTBUThH IPEBPALIEHUS 110
cXeMe:
CH4 — CH;3;C1 — CH;0H — HCOH — HCOOH.
YKaKuTe yCI0BHs OCYLIECTBICHUS PEAKLUI U Ha3BaHMsI BCEX BELIECCTB.
4. Boruncnute mMaccy 60%-i yKCYCHOM KHCIIOTBI, 3aTpaueHHON Ha HeiTpanuzamuio 120 v 25% -ro
pacTBOpa ruAPOKCUAA HATPHUSL.

Bapmuanr 3.

1. Onpenenure Kiaacchl COEAUHEHUH, aiiTe Ha3BaHUs BELIECTB, (POPMYJIbI KOTOPBIX:
A. GH,.COOH; b. C,HsOH;
B. HCOOCHj; I'. CsHsOH.

2. Hanmmmmure ypaBHEHUS peakIUil:
A. MypaBbMHOM KHCIIOTHI C OKCUJIOM MarHusl.
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b. MexmMonexkynsspHOi AeruapaTaluy CiupTa MpornaHo-1.
B. I'mnponu3za TpucteapruHOBOIO KUpa.
Vkaxure ux THUII, YCJIOBUA OCYHICCTBJICHUSA U HA30BUTC UCXOAHBIC BCIICCTBA U NTPOAYKTEI peaKuHﬁ.
3. Hanumure ypaBHEHUs peakiyii, IpHU MOMOIIY KOTOPBIX MOKHO OCYIIECTBUTH IPEBPALLICHUS
COIJIACHO CXEME:
C2H6 —>C2H5BI' — CszoH — CH}COH —>CH3COOH
VYKaxkuTe yCI0BHs OCYLIECTBICHUS PEAKLIUN U Ha3BaHUS BCEX BEIECTB.
4. BerancnuTe Maccy METAINTHYECKOTO cepedpa, momydeHHoro npu okuciaeHun 600 r 40% -ro
pactBopa ¢popmanmHa U30BITKOM aMMHAYHOTO PACTBOPA OKCHAA cepedpa.

Tema 6.5 YrieBoabl, X Kiaccupuranms.

Yernsrit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).:

1. YrneBopl, ux Kiaccuukamms: MOHOCaxapH bl (TIr0K03a, GPYyKTO3a), Iucaxapuibl (caxaposa) u
noyiucaxapuapl (Kpaxman U IeJUTI0I03a).

2 .I'moxo3a — BEIIeCTBO C IBONCTBEHHON (DYHKIIUEH — albIeTHIOCTIHPT.

3. XuMuueckue CBOMCTBA TIIOKO3bI: OKHCIIEHUE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT,
CIIMPTOBOE OpO’KEHUE.

4. ITpuMeHeHue TIIFOKO3bl HA OCHOBE CBOMCTB.

5. Kpaxman u nemntonosa. CTpoeHuE MOJIEKYJIbI

6. du3nyecKue U XUMHUYECKHE CBONCTBA, HAXOXKICHHE B MIPUPOJIE U OMOIOTHYECKast POJIb.

7. Ilpumenenue.

CooOmienus o Teme: « YTIeBOIbl, X KIIacCU(DUKALIAY.

TeMbl 1151 COOOIIEHUH:

1. «IIpakTHueckoe MPUMEHEHHUE TIIFOKO3bD.

2. «Bo3HuKHOBEHME U pa3BUTHE MPOU3BOJICTBA caxapa B Poccumny

3. «YTneBoaHbII OOMEH B OPraHU3ME YeIIOBEKay.

Tema 7.A30Tconep:xaiiue oOpraHudeckue coeJHHEeHUsl.
Tema 7.1 llousiTe 00 aMuUHAX. AHWJIHH.

Yernsrit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
1.Ilonsarue 06 aMmuHax.

2.AnudaTtndeckre aMUHbI, UX Kiaccu(uKalys, HOMEHKIATypa.
3.IlonyueHre U XUMUYECKHUE CBOMCTBA.

4.AHUIVH — IPEICTABUTENb APOMATUYECKUX AMUHOB.

5. Ilonyuyenue u cBoiictBa anwinHa.Peakunn H.H. 3ununa.

[Tpaktrueckoe 3anstue Nel7. Amunbsl. Anunna.(OK4, OKS, OK6,0K7).
B 3aBucuMocTu OT pagukana, aMUHbI OBIBAIOT:

— TIpeeNIbHbBIC (CM. HIDKE);

— nenpeaenbusle CH, = CH-NHo;

— apomatnueckue C¢cHs—NH-.

B 3aBUCHMMOCTH OT CTPOEHUS AMHUHOTPYTIIHI, OBIBAIOT:
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— nepsuunble R-NH,. Hampumep: CH3—NH,, CH;—CH>—CH>—CH,—-NH:,

— Bropuunble R-NH-R; Hanpumep: CH;-NH-C,Hs ;

— tpetnunbie RN(R )R, Hanpumep: CHs—N(CH3)—CHs.

Haspanwst 1aroTcs myTeM NMepeuucIICHUs PaIuKalioB ¢ JOOABICHUEM CJIOBA AMUH.
Hanpuwmep:

CH;— NH; meTunamus;

CH;— NH-C,H; meTumsTriIaMuH;

CH;— N(CH3)-CH; TpumeTHIaMuH;

Cs¢Hs— NH, hpernnamus.

1.Pemure 3agauy:

Brruucnure maccy O6poMHOM BOJIBI ¢ MacCOBOM aoJei opoma 2%, KoTopast moTpedyeTcst
JUIS1 TIOJTHOTO B3auMOJIecTBUA co 1861 1%-HOro pacTBopa aHUJIMHA.

ano:

W(CsHsNH,)= 1%

W(Br)=2%

M (p-paCsHsNH,)= 186r

Haiitu:

m(p-paBr)-?

Pewenne:

Cs HsNH>+3Br,=C¢H,Br;NH, + 3HBr

W(B-Ba)= m(B-Ba)/m(cmecn)

m (CsHsNH,)= m(p-paCsHsNH,)*W(C¢HsNH,) = 186*0,01 = 1,86 T
n=m/M, M(C¢HsNH>) =93r/mom1b

n(CsHsNH,) = m(CsHsNH,)/M(C¢HsNH,) = 1,86/93 = 0,02 monb

ITo ypaBaenuto peakuuu: 3n(Br2) = n(CsHsNH,) = 3*0,02momp = 0,06 Monb
m(Br;) = n(Br,)*M(Br;) = 0,06¥160 =9,6 T

m(p-paBr,) = m(Br)/W(Br;) = 9,6/0,02 =480 r.

2. Kakue 13 npuBeJEHHBIX BEIIECTB OTHOCSTCS K aMUHAM?
a) (CHs):N; 0) C¢HsNH.. B) CH;--CH,--CH;,1)C,HsNO..
3.CtpoeHure aMuHa:

CH;-CH-CH»-CH;

|

NH»

10 MEKIYHapOJHOW HOMEHKIJIAType Ha3bIBACTCS:

a) METWITUIIAMHUH;

0) 1300y THIIAMUH;

B) 2-aMHMHOOYTaH;

r) 3-aMuHOOYyTaH.

4.Bpigenure BeleCTBa, HE pearupyronire ¢ MeTHIAMUHOM:
a) KUCJIOPOT;

0) Bona;

B) KHCJIOTA;

T) 1IEJI0Yb;

5. JlaHBI BelllecTBa:
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1)NH3; 2)CH;NH,; 3)CeHsNH,; 4)(CeHs),NH.

Pacnonoxure ux B psia B OPsiAKe YObIBaHNUS OCHOBHBIX CBOMCTB
a)2,1,34;

0) 1,2,3,4;

B) 4,3,2,1;

r)3,4,1,2.

6.Bb10epuTe XxapakTepUCTUKH, CBOMCTBEHHbBIE AaHUIIUHY:

a) yBeJIMYeHA AJICKTPOHHAS IIOTHOCTD B MOJOXKEHUSX 2,4,6 OCH30JIbHOTO SJIpa;
0)MaJIOpacTBOPHM B BOJIE TIPH KOMHATHOM TEMIIEpaType;

B) U3MEHSET OKPACKy UHAUKATOPOB;

I') IPUMEHSIETCS JUIsl IPOU3BOJICTBA KpacHuTeeH.

7. AHMIIMH 00pa3yeT COJ C:

a) H.O;

0) XJIOPOBOJIOPOTHAS KHCIIOTA;

B) Oz;

r) pa30aBiieHHAsl CEpHas KUCIOTA.

Tema 7.2 AMUHOKHCJIOTEI. Beakn.

Ycerasiit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).

1.ITonsiTHe 06 aMUHOKHUCIIOTAX, UX KJIacCU(UKALIMS U CTPOCHHE.
2.HomeHnknaTypa u ©30Mepusi aMHUHOKHUCIIOT.

3. XHMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT.

4 IlenTunHas CBS3b.

5.IlpumeHeHne 1 NOTy4YeHUEe AMUHOKUCIIOT.

6. benku kak MPUPOIHBIE TTOTUMEPHI.

7. [lepBuuHasi, BTOpUYHAS, TPETUYHASI U YCTBEPTUIHASI CTPYKTYPHI OCITKOB.
8. XUMHYeCcKHe CBOMCTBA OCIIKOB.

9. buonoruueckue GpyHKIUH OSIKOB.
10.benxu kak komroHeHT nuny. [IpoGiema 6eIKOBOTo TOJI0JaHNS U ITYTH €€ PEeIICHNUSI.

[Tpaktrueckoe 3ansatue Nel8. Amunokucnotsl. benku.( OK4, OKS, OK6,0K7).
. Onpenenuth 001IyI0 GOPMYITy AMHHOKUCIIOT.

. Joxazats ampoTEepHOCTh aMUHOKHCIIOT.

. I3omepust aMMHOKUCIIOT.

. Kimaccudukamms aMuHOKHCTIOT.

. Ouznyeckre ¥ XUMHUYECKHE CBOMCTBA AMUHOKHCIIOT
. Ilo3HaKOMHTE ¢ BaXKHEHIIMMH aMHHOKHCIIOTaMH.

~N N L W

. [lony4yeHre aMUHOKHCIIOT B IPOMBIIIJIEHHOCTH TUIPOIU30M OEJIKOB.

Koutpoabnasi pa6ora Ne3 mo teMe «A30Tcoaep:xkamue opranundeckue coeaunenus»(OK2, OK3,
OK4, OK35, OK6,0K7, OKS).

Bapmuanr 1.
1. Hanumure ctpykTypHble popMyIibl 3 ©30MepoB (Pa3HOro BHJIA, €CJIU 3TO BO3MOKHO) U 2 TOMOJIOTOB

IJIs1 TPUSTUIIAMUHA. Bce BCIIECTBA HA30BHUTEC.
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2. Hanmmmre ypaBHEHHUsI peaKkLUi sl OCYIIECTBICHUS MPEBPALLICHUI:
C,H ,— CH;--COH — CH; --COOH — CH, --COOH— CH, --COOH— CH, -COONa
| .
Cl NH2 NH2
3. ITpu B3aumMoeiCTBUM 23 T IPEEIbHOIO OJJHOATOMHOIO CIIUPTA C U30BITKOM METAIMYECKOTO
HATpHs BBLACIUIOCH 5,6 11 (H.y.) Taza. Onpenenure MOJICKYJIIpHYIO GOpMYITy CIIHpTA.

Bapmuanr 2.

1. Hanmumwre ctpykTypHble popMyIbl 3 ©30MepoB (Pa3HOTo BHUJIA, €CIIU 3TO BO3MOKHO) U 2 TOMOJIOTOB
JUIA 2-aMUHOIICHTAaHOBOU KHUCJIOTHI. Bee BelecTBa Ha30BHUTE.

2. Hanummre ypaBHEHUs peaklMii 11 OCYIECTBICHUS ITPEBPAILCHUM:

C2H5OH — C2H4 — CszCl — CszNHz — [ C2H5NH3 ] Cl

3. [Ipu npucoenuuennn xnopa k 1,008 1 (H.y.)asnkeHa obpazyercs 5,09 T TuXJIOpIPOU3BOTHOTO.
Omnpenennte MOJEKYISPHYIO HopMyITy anKeHa.

Bapuanr 3.
1. Hanummre cTtpykTypHble pOpMybl 3 ©30MepOB (Pa3HOTO BHJIA, €CIU 3TO BO3MOKHO) U 2 TOMOJIOTOB

U1 qu3TUIaMuHa. Bee BelecTBa Ha30BUTE.

2. Hanumure ypaBHEHHUS peakuil 17151 OCYILIECTBICHUSI IPEBPAILCHUI:

C,Hs;OH — CH;--COH — CH; --COOH — CI-CH, --COOH— NH, -CH, -COOH —

NH; —CH; —-CO- NH-CH,—CO- NH-CH>-COOH.

3. ITpu B3auMoeiCTBUH 22 T TIPEJEIBHOI0 OJJHOATOMHOIO CIIUPTA C U30BITKOM METAIIMUECKOTO
HaTpus BbLAETHIOCH 2,8 11 (H.y.) raza. OnpenenuTe MoJIeKyJIIpHY0 pOopMyIly criupra.

Tema 7.3 HykjienHOBbBI€ KHCJIOTHI.

Yernsrit onpoc:(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
1. Kakue coefMHEHUS HA3BIBAIOT HYKJIEMHOBBIMH KHCIIOTAMHU?

2. Kakue TUIBI HyKJIE€MHOBBIX KHCIIOT BbI 3HaeTe?

3. Kak yctpoen nykineorun? Cpasaute crpoenue Hykineoruaos JJHK u PHK.
4 Kakue pasnoBugnoctu PHK BeI 3Haete?

5. Kakyto ponb urpaet kaxsiii Bug PHK B 6uocunTese 6enka?

Coobuenus 1o teme: «HykiieMHOBbIE KUCIOTBI.

TeMsbl 111 COOOIIEHUIA:

1. «BO3HUKHOBEHME U pa3BUTHE OMOTEXHOJIOTHID.

2. «Ycnexu COBPEMEHHOM T€HHOW MHKEHEPUN.
3. «PacmupoBka reHOMa YEIOBEKAY.

CamocTositenbHast padota Ne4 mo teme 7.3.(OK4, OKS, OK6,0K?7).
Bapuanr 1.
1. Ha ocnose nienu /IHK noctpoiite no tuny koMiuieMeHTapHocTu 1ens u-PHK.

JHK: AT'T-LHUI-I'O-ATL -LTH-AAT- T'IHA —-ATT.

2. BeinonHuTe clienyonue 3a1aHusi:

a) UCII0JIb3Ys TaOJIUIy F€HETUYECKOTO KO/1a, ONPEAEIUTE MOCIE0BATEIbHOCTh AaMUHOKHUCIIOT B O€JIKe.
0)Beruucnute uMHy MoJekyisl JIHK;

B) BBIUMCIIUTE Maccy HykieoTuaoB B JIHK;

I') ONPEIENINTE Maccy aMUHOKHCIIOT;
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1) CKOJIbKO TpuiuieToB B U-PHK? e)
HA30BUTE TPUILIET, 3aHUMAIOLINI 3 MECTO;

’K) Ha30BUTE HYKJIEOTH] , 3aHUMAaroIIMi 16 MecTo;

3) CKOJIbKO aMUHOKHUCIIOT KoupyeT AanHas u-PHK

Bapmuanr 2..

1. Ha ocnose nenu JIHK nmoctporite 1o Tuimy koMIieMeHTapHocTH nens u-PHK .
JHK: HTA-I'TT-IUT- ATA-IHAT- AAA-IIIT-ALTA.

2.BBINOTHUTE CIEAYIONINE 3a1aHUS:

a)MCIIONb3Ysl TAOJUIly T€HETHUECKOT0 KO/1a, ONPEAENIUTE MOCIeI0BaTeIbHOCTh AMUHOKHUCIIOT B O€JIKe;
0)BbrunciauTe JUIMHY MoJekyibl JJHK;

B) BEIYMCIIMTE Maccy HykiaeoTuaoB B JJHK;

T') ONpeJeNIUTe Maccy aMUHOKHCIIOT;

1) CKoJIbKO TpuIieToB B u-PHK ?

€) Ha30BUTE TPUILUIET, 3aHUMAIOITUH 5 MECTO;

) Ha30BUTE HYKJICOTH/]I , 3aHUMAIOIINIA 9 MecTo;

3) CKOJILKO aMUHOKHCIIOT KoaupyeT aanHas u-PHK?

Tema 8. BoicokoMoJIeKYJIsIpHbIE COeIUHEHUS, TOJIUMeEPbI.
Tema 8.1 O0mee nonsitne 0 BMC, nx kinaccupukanusi Ha npuMepe MOJMITHICHA M KAIIPOHA.

VYernsiit onpoc:(OK2, OK3, OK4, OKS, OK6,0K7, OKS).

1.06mee nousitue o BMC, ux xnaccugukaiys Ha OCHOBE IPOUCXOXKAECHUS, (PU3MUECKUX CBOUCTB
U CTPOEHHSL.

2. O6ume cBoicTBa MOJIMMEPOB.

3. Kakue nonumMeps! Ha3bIBalOT UCKYCCTBEHHBIMU? B ueM ux oTyinuue OT NpUpOIHBIX?

4. CriocoObl UX MOJIyYeHHs Ha IpUMepe TOIMITHIICHA U KallpoHa.

5. Yto Takoe BosiokHa? Kakue HaTypasibHbIE (PACTUTEIBHOIO U )KMBOTHOTO MPOUCXOKICHHUS)

Y UCKYCCTBEHHBIE BOJIOKHA BbI 3HaeTe?

IIpakTuueckoe 3anarue Nel9.

[IpupoaHbie moauMeEpsI - KaydyK, Kpaxmall, IeJUII0JI03a, OSIKH 1 HyKienHoBbIe KUCIOThL.(OK4, OKS,
OK6,0K7).

CooOmienus o teme: «lIpupogHbie HOTUMEPDBD.

Tembl U1t COOOIICHUIA:

1. «McTopust OTKPBITUSI CHHTETUYECKOTO TOJIMMEPaY.

2. «IImacTMacchl — COBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTePHAIIbD).

3. «Ponb moanMMepoB B COBPEMEHHOM CaMOJIETOCTPOCHUH (aBTOMOOUTIECTPOCHHUH, CTPOUTEIBHOM
WHIyCTPHH, MEIUIIMHE, He(Te- U Tra30400bI4e U T.J.».

Tema 9 «XuMHSA U KU3Hb
Tema 9.1 Ilonsitue 0 OmorexHosoruu. I'eHHast HHKEHePHSI.

Ycerasiit onpoc:(OK2, OK3, OK4, OKS, OK6,0K7, OKS).
1. [ToustTiie 0 OMOTEXHOIOTHH.

2. IloHaTre O TEHHOW WHXEHEPHHU.
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[IpakTuueckoe 3anarue Ne20.

Postb HYKJIEMHOBBIX KHCIIOT B XpaHEHHUH U Tiepeade HacneacTBeHHon nadopmaruun.(OK4, OKS,
OK6,0K7).

3anayal.B ocHoBe cTtpoenus monekys JHK nexut npuHiun koMmmiemMmeHTapHocTy. Mcnone3ys ero, Ha
IIPEIOKEHHON HIKe oaHOU nenu Mosiekyis! JIHK nmoctpoiite BTopyro Hemns.
A-A-T-T-IU-T-T-A.

Pemenne:

YYaCTOK JaHHOTO ()parMeHTa IBYXIenoYHoi Mosekybl JIHK BeITsauT Tak:
A-A-T-T-IOH-T-T-A.

T-T-A-O-T'-A-I-T.

3anaya 2.J[aH psi XUMHUECKUX COSAMHEHMI: prubo3a, 1e30KcHpru003a, 0cTaToK (ochOpHO KUCIOTHI,
a30THCTOE OCHOBaHue. Onpenenure, kakue U3 HUX Bxoaart B coctaB [IHK, kakue B coctaB PHK?
Pewenne:

JIHK — azoTucroe ocHoBaHue, 1e30KCHprU003a, 0cTaTOK PocPOopHOIl KUCTOTHI.

PHK — a3otucroe ocHoBanue, prbo3a, octaTok pochopHOIl KUCIOTHI.

3anayva 3.Jlan psna nykneoruaos: A, T, Y, I', LI. Onpenenute, kakue u3 HUX BxoaiT B coctaB JJHK,
kakue — B coctaB PHK?

Oteer: IHK — A, T, I', L.

PHK-A,V, T, 1.

3anaua 4.Ha ¢parmente ognoit nenu JJHK HyKII€OTHABI pacmoioKeHbl B MOCIEI0BATEILHOCTA A — A —
I'-T-I-T-A-I-T'-A-T-T. U300pa3ure cxemy CTPyKTypbl AByXLeno4HOi Monekynsl JJHK;
o0bsicHuTe, KakuM cBorictBoM JIHK mpu 3TOM BBl pyKOBOJICTBOBAJIUCH.

Pemenne:

y4acToK parMeHTa AByX1eno4yHoi Monekynsl JJHK BeITIsauT Tak:
A-A-T-T-UI-T-A-IU-T-A-T-T.

T-T-U-A-T-A-T-I'-I-T-A-1L.

5. IHK — XxpaHuTeIbreHeTHUeCKON HH(POPMAIIH, KOTOpas IEPEIACTCs OT OJJHOTO IMTOKOJICHUS K
JIPYroMmy.

6. Komon. AHTHKOIOH.

7. Permukanusa JIHK.

6.2 OneHo4HbIe cpeacrea aJis HpOMe)KyTO‘{HOﬁ aTTeCTAallMi 110 U TOraM 0CBOCHHUSA TUCIHUIIJIMHBI

dopma KOHTPOJIS M0 uTOram 1 ceMecTpa: TeCTHPOBAHME:

1 BAPUAHT
1. Slapo aToma 3eMEeHTa COIEPKUT YEThIPE MPOTOHA. DTUM JIEMEHTOM SIBIISICTCS:
1.2C 2. ‘He 3.°Be 4. ¥K
2. DNEeKTPOOTPHULATEIBHOCTh KAKOTO 3JIEMEHTA BBIIIIE:
1.C 2.P 3. 851 4.N
3. Y 351eMEeHTOB TJIaBHBIX MOATPYIII C POCTOM TMOPSAKOBOTO HOMEPA YBEITNIHBAIOTCS:
1. MeTamnueckue cBOMCTBA 2. Yucno BaJIGHTHBIX AJIEKTPOHOB
3. DIEeKTPOOTPULIATETLHOCTh 4. Bce oTBETHI MTpaBUIIbHBIE

4. ATOM KaKoro 3JIeMEHTa UMEET JIIEKTPOHHYIO KoHpurypammio 1s°2s2p®3s?3p®4s':
1. Jlutus 2. Harpus 3. He3us 4. Kanus
5. Onpexaenute CTENEeHb OKUCIECHUS aToMa Mblbsika B H3AsOs:
1.+5 2.+3 3.-3 4. +7
47



6. CKOJIbKO 3JIEKTPOHOB OT/IA€T BOCCTAHOBUTEID TIpHU nepexoze N> — N7
1.1 2.3 3.5 4.8
7. B XMMMUYECKHX pEeaKIMIX aTOMbI METAJIIOB!
1. ToNbKO OTHAOT IEKTPOHBI 2. TonpkO IPUHUMAIOT 3IEKTPOHBI
3. OTAaoT WU NPUHUMAIOT 3JIEKTPOHBI 4. He oTaroT 371€KTPOHBI
8. Ykaxure Meraii, ydactByronuil B peakuun Me + 2HCI — MeCl, + H,1:
1. Al 2.Cu 3.Na 4. Fe
9. C KakuM M3 NepeUYHCIEHHBIX BEIIECTB HE pearupyeT NpU OOBIYHBIX YCIOBUSIX HATPUH:
1.0, 2. H,O 3.N; 4. Cl,
10. Ykaxxute ruApoKCHI, KOTOPBIN pearupyer Kak ¢ KMCIOTOM, TaK U € IIEI0YBIO:
1. Ca(OH), 2. AI(OH); 3. KOH 4. HNO:s
11. Ykaxure TUIIHNYHBIE U151 XKEJe3a CTENIEHN OKUCIIEHUS B COEIMHEHUAX
1.+1,+3 2.4+2,13 3.4+2,13,+4 4.+3,+5
12. Kako#i peaknum COOTBETCTBYET JaHHOE HOHHOE ypaBHeHue Fe?" + 20H — Fe(OH);:
1. FeCl, + NaOH — 2. Fe(OH), + HCI —
3. FeO + NaOH — 4. FeS + NaOH —
13. C pacTBOpOM Kakoi coiu He OyJieT pearupoBaTh LUHK:
1. Xmopun prytu(ll) 2. Xnopug mequ(Il) 3. Xmopun xeneza(Il) 4. Xnmopua maraus
14. Kakoii MeTant npu OKUCIIEHUH Ha BO3/1yXe o0pa3zyeT coequHeHne coctaBa M,O,:
1. HaTpuit 2. JIutnit 3. Maruaui 4. AmomuHun
15. Eciu x 1 Momb Xy10pujia antoMUHUS TPUOAaBUTh 4 MOJIb THAPOKCHIA HATPUS, TO OCAJIOK HE
oOpazyercs. DTO MOXHO OOBSICHUTH TEM, UTO:
1. Conb He pearupyer co IIET0UBI0 2. I'mpokcut alrOMUHMS paCTBOPUM B BOJIE

3. 'mapokcul alnroMUHMS pacTBOPUM B 1ienoun 4. 'mapokcu] alltOMUHHUS pa3iaraeTcs
16. Yxaxure cymMmmy KO3(QGUIIMEHTOB B peaKIuy aIFOMUHUS C BOJIOM:

1.2 2.4 3.10 4.13
17. B xakoM 00beme azota comepxutces 12,04 - 102 monexyor:
1.2n 2.448 n 3.67,2n 4.33,6n
18. Kakas macca cynbduaa xenesa (1) oOpazyercs npu Bzaumoneiictsuu 16 r cepsl u 14 1 xenesa:
1.44r 2.30r 3.88r 4.221
2 BAPUAHT
SAnpo aToma 3eMeHTa COJIEPIKUT IMIECTh IPOTOHOB. DTHM DIIEMEHTOM SIBIISICTCS:
1. °C 2.°Li 3. PAl 4. K
2. DIEKTpOOTPULIATEIIBHOCTh KAKOTO 3JIEMEHTA BBIIIE:
1.B 2. Be 3. Mg 4. Al

3. Y 51IeMEHTOB OIHOTO TIEPHOJIA C POCTOM MOPSAIKOBOIO HOMEPA:
1. YBenuunBaercs paadyc atoMa 2. YBEJIMYMBAIOTCS HEMETAUIMYECKUE CBOMCTBA
3. YMEHBIIIAETCs YNCII0 SHEPTETUYECKUX YPOBHEHN 4. Bce OoTBETHI TPaBUIIBHBIE
4. ATOM Kakoro 3JIEMEHTAa UMEET DIIEKTPOHHYO KoHpuryparmio 1s°2s2p®3s?3p’:
1. l'epmanust 2. Mpimbsika 3. ®ochopa 4. Cepnl
5. Onpenienute cTeneHsb okucenus aroma teutypa B HeTeOg:

1.+6 2.+4 3.-6 4.+11

6. CKOJIbKO 3JIEKTPOHOB OTAET BOCCTAHOBUTEIND IIPH nepexoe P~? — P
1.2 2.3 3.5 4.8

7. Ha BHENIHEM YHEPreTHYECKOM YPOBHE METAIIIOB HE MOXKET OBITh:
I.1e 2.2¢ 3. 3¢ 4. 8¢

8. Kakoii 3 MeTannoB Hanboaee akTUBEH 10 OTHOIIEHHUIO K BOJE:
1.Ca 2. Na 3. Mg 4. Al

9. B kaxoii rpynie Bce BEIIECTBA BCTYNAIOT B PEAKIUIO C KATTHEM:
1. H,O, HNOs, N,O 2. HsS, S, SO, 3.HCL S,H, 4. H,0, CI, Na,O
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10. . Ykaxkute ruipokcu], KOTOPBI pearnpyer Kak ¢ KMCIOTOM, TaK U C IIEJI0YBIO:

1. Mg(OH), 2. Zn(OH), 3. NaOH 4. H;PO,
11. IIpu BHeCEHMH KEIE3HBIX OMMUIIOK B KOJIOY, 3aTIOJTHEHHYIO XJIOPOM:
1. O6pazyercs FeCl; 2.00pazyercs FeCl,
3. O6pazyercs FeCl;u FeCl, 4. Peakuust HE UJIET
12. Kako#i peakuy COOTBETCTBYET AaHHOEe HoHHOE ypaBHeHne Cu®’ + 20H — Cu(OH).:
1. CuCIl, + NaOH — 2. Cu(OH), + HCI —
3. CuO + H,SO4 — 4. CuCOs + NaOH —

13. C pacTBOpOM Kakoi coiu OyJeT B3auMOJIeHiCTBOBATh ME/Ib:
1. Xnopun marauss 2. Cynbsdar uuaka 3. Hurpat xenesa(Il) 4. Hutpat prytu (1)
14. Kakoli MeTai npu OKUCIIEHUHU Ha BO3/1yXe o0pasyeT coequHeHne coctasa M,O:

1. JIntnii 2. Hatpuit 3. Kamuii 4. PyOunuii
15. AnroMuHAaTBEl 00pa3yIOTCs MPHU PEaKIMK I'MIPOKCHIA ATFOMUHUS C:
1. [llenousro 2. ConstHOM KUCTIOTOM 3. Harpuem 4. Hutparom kanus
16. Ykaxure cyMMy KO3 (PHUIMEHTOB B PEAKILIUH JKeJe3a ¢ BOJOM:
1.4 2.8 3.12 4.14
17. B kakom 00beme 030Ha cozepskutes 3,01 - 10 monekyi:
1.0,5n 2.224n 3.11,2n 4.5,6 1
18. Kakas macca cyne¢una xenesa (1) oopazyercs npu BzaumoseiictBuu 28 1 xenes3a u 8 T cephl:
l.44r 2.36T 3.88r 4.22r
OTBETBI TECT I10 XUMHNN 1 [TIOJIYI'OAUE
Bapuanr 1 Bapwanr 2
1-3 1-1
2-4 2-1
3-1 3-2
4-4 4-3
5-2 5-1
6-3 6-4
7-1 7-4
8-4 8-2
9-3 9-3
10-2 10-2
11-2 11-1
12-1 12-1
13-4 13-4
14-1 14-1
15-3 15-1
16-4 16-3
17-2 17-3
18-4 18-4

®opma kouTpoJisi mo urtoram 1 cemecrpa: recrupoBanue:(OK2, OK3, OK4, OKS, OK6,0K7, OKS).

1 BAPUAHT
1. Slopo aToma 351€eMeHTa COAEPHKUT YETHIPE MPOTOHA. DTUM AJIIEMEHTOM SBJISIETCS:
1.%C 2. ‘He 3.°Be 4. ¥K
2. DIEKTpOOTPULIATEIIBHOCTh KAKOTO 3JIEMEHTA BBIIIE:
1.C 2.P 3.Si 4.N
3.V 311eMEeHTOB IJIaBHBIX MOATPYII C POCTOM MOPSAKOBOIO HOMEpPA YBETNYUBAIOTCS:
1. Merannuueckue CBONCTBA 2. Uucno BaJEeHTHBIX 3JIEKTPOHOB
3. DAEKTpOOTPULIATEIBHOCTh 4. Bce OTBETHI MPABUIIBLHBIE

4. ATOM KaKoro 3JIeMEHTa UMEET DIIEKTPOHHYIO KoHpurypammio 1s°2s2p°3s?3p®4s':
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1. JIutus 2. Harpus 3.0e3us 4. Kamua
5. Onpenenure CTENEeHb OKUCICHHs aToMa MbIIbsika B H3AsOs:
1.+5 2.+3 3.-3 4. +7
6. CKOJIBKO DJIEKTPOHOB OTIAeT BOCCTAHOBUTEND ITpH nepexoje N~ — N2
1.1 2.3 3.5 4.8
7. B XUMHUYECKUX pEaKIUsIX aTOMbl METAJIJIOB:
1. TonpKO OTHAIOT 2IEKTPOHBI 2. ToIbKO IPUHUMAIOT JIEKTPOHBI
3. OTHaroT Wik NPUHUMAOT JIEKTPOHBI 4. He oTHaroT 3J€KTPOHBI
8. Ykaxure Metai, ydactsyroumuil B peakunu Me + 2HCI — MeCl, + H,1:
1. Al 2.Cu 3.Na 4. Fe
9. C xakuM M3 MepeyUCICHHBIX BEIIECTB HE pearupyeT Mpu OOBIYHBIX YCIOBUSAX HATPUIL:
1.0, 2. H,O 3.N; 4. Cl,
10. Ykaxxute ruIpoKCHUJI, KOTOPBIN pearupyeT Kak ¢ KUCIOTON, TaK U C LIEJIOYbIO:
1. Ca(OH), 2. AI(OH); 3. KOH 4. HNO:s
11. Ykaxxute TUIIMYHBIE JUIS JK€JI€3a CTEIIEHN OKUCIIEHUS B COEIMHEHUAX:
l.+1,+3 2.4+2,+3 3.+2,+3,+4 4.+3,+5
12. Kakoii peakiuu COOTBETCTBYET JaHHOE HOHHOE ypaBHenue Fe*” + 20H — Fe(OH),:
1. FeCl, + NaOH — 2. Fe(OH), + HCI —
3. FeO + NaOH — 4. FeS + NaOH —
13. C pacTBOpOM Kakoi coiu He OyJIeT pearupoBaTh IUHK:
1. Xmopua prytu(ll) 2. Xnopun menu(Il) 3. Xnopun xeneza(ll) 4. Xnopua maraus
14. Kakoit MeTaJi1 mpy OKHCIICHUH Ha BO3ayXe o0pa3yeT coenuHenne coctaBa M,0,:
1. Hatpuii 2. JIutui 3. Marunit 4. AnmroMuHu
15. Ecnu x 1 Mouib xJ1opua amoMUHKS TPUOaBUTh 4 MOJIb THAPOKCUIA HATPUS, TO OCAJIOK HE
o0pazyeTcs. ITO MOXKHO OOBSICHUTh TEM, UTO:
1. Conp He pearupyet co IIeI0YbI0 2. I'mapokcu aarOMUHMS paCTBOPUM B BOJIE

3. I'mapokcu amoMHUHMS pacTBOpUM B mienoun 4. 'mapokcua amroMUHUS pas3iaraeres
16. Ykaxure cyMMy KO3 (PHUIMEHTOB B PeaKLIUU aTFOMUHHS C BOJOM:

1.2 2.4 3.10 4.13
17. B kakom 00beme a3zora copepurcs 12,04 - 107 mosexyir:
.27 2.448 n 3.67,2n 4.33,6n
18. Kakas macca cyns¢una xenesa (1) oopasyercs npu B3aumoseiictsuu 16 r cepsl u 14 1 xenesa:
l.44r 2.30r 3.88r 4.22r
2 BAPUAHT
SAnpo aroma 31€MEHTA COAEPHKUT LIECTh TPOTOHOB. ITUM JIEMEHTOM SIBJISIETCS:
1."°C 2. °Li 3. BAl 4. K
2. DIEeKTPOOTPULIATENBHOCTh KAKOTO DJIEMEHTA BBILIE:
1.B 2. Be 3. Mg 4. Al

3. ¥V 351eMEeHTOB OIHOTO NEPUO/Ia C POCTOM MOPSAIKOBOTO HOMEPA:
1. YBenmnuuBaercsa paguyc atoMa 2. YBEIUYMBAKOTCS HEMETANINYECKHE CBOWCTBA
3. YMeHbIIaercs Yuciio SJHEPreTHIECKUX YPOBHEN 4. Bce OTBETHI IpaBUIIbHBIE
4. ATOM KaKoro JJIEMEHTa UMEET DIIEKTPOHHYIO KoHpurypamnumio 1s?2s2p®3s?3p’:
1. 'epmanus 2. Mplbsika 3. ®ocdopa 4. Cepnl
5. Onpenenute crenenb okuciaeHus atoma temrypa B HeTeOs:
1.+6 2.+4 3.-6 4. +11
6. CKOIIBKO 3JIEKTPOHOB OT/IAE€T BOCCTAHOBUTEIND IpH nepexoje P2 — P
1.2 2.3 3.5 4.8
7. Ha BHe1IHEeM SHEpreTHYECKOM YPOBHE METAJJIOB HE MOXKET OBITh:
l.1¢ 2.2¢ 3.3¢ 4. 8¢
8. Kakoii u3 meTayioB Hanbosee aKTUBEH 110 OTHOIIEHHUIO K BOJIE:
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1. Ca 2. Na 3. Mg 4. Al

9. B xakoli rpyIe Bce BeMEeCTBa BCTYMAOT B PEAKIUIO C KAJIHEM:

1. H,O, HNOs, N,O 2. HsS, S, SO, 3.HCL S,H, 4. H,0, Cl,, Na,O

10. . YkaxuTe TuIpOKCH, KOTOPBIN pearupyer Kak ¢ KUCIOTOW, TaK U € HIEJI0YbIO:

1. Mg(OH), 2. Zn(OH), 3. NaOH 4. H;PO,
11. IIpu BHECEHUH KETE3HBIX OMUIOK B KOJIOY, 3aMMOJTHEHHYIO XJIOPOM:
1. O6pazyercs FeCl; 2.06pazyercs FeCl,
3. O6pasyercs FeCls u FeCl, 4. Peakuust He UzIeT
12. Kakoii peakiuu COOTBETCTBYET JanHoe noHHOe ypaBHenue Cu’” + 20H — Cu(OH),:
1. CuCIL, + NaOH — 2. Cu(OH), + HCI —
3. CuO + H,SO4 — 4. CuCOs + NaOH —

13. C pacTBOpOM Kako# cosii Oy/1eT B3aUMOICHCTBOBATh ME/Ib:

1. Xmopun maraust 2. Cynbdar muaka 3. Hurpar xenesa(Il) 4. Hurpar prytu (1)

14. Kakoit MmeTayi1 mpy OKHCIICHUH Ha BO3IyXe o0pa3yeT coenunenne coctaBa M,O:

1. JIutuit 2. Harpuii 3. Kanuit 4. PyOuanii
15. AnroMuHaThl 00pa3yroTCs MPU peakuu THAPOKCHA aIFOMUHUSA C:
1. lenousto 2. ConstHOM KUCTIOTOMN 3. Hatpuem 4. Hutparom xanust
16. Yxaxure cymMmmy KO3(QPUIIMEHTOB B pEaKkIUH jKejle3a C BOJOM:
1.4 2.8 3.12 4. 14
17. B xakoM 00beme 030Ha copepxkurcs 3,01 - 10% monexyi:
1.0,5n 2.224 10 3.11,2 1 4.5,6n
18. Kakas macca cynbduma xenesa (II) oopasyercs mpu B3auMoaeiicTBuur 28 T kene3a u § T Cephl:
1.44r 2.36T 3.88r 4.22r
OTBETBI TECT I10 XUMHUU 1 [TOJIYT'OAUE
Bapuanr 1 Bapuanr 2
1-3 1-1
2-4 2-1
3-1 3-2
4-4 4-3
5-2 5-1
6-3 6-4
7-1 7-4
8-4 8-2
9-3 9-3
10-2 10-2
11-2 11-1
12-1 12-1
13-4 13-4
14-1 14-1
15-3 15-1
16-4 16-3
17-2 17-3
18-4 18-4

—

IIpakTnueckne 3aganus K 1udppepeHUNPOBAHHOMY 3a4eTy 2 ceMecTp

Moroiiee neiicTBre MbLIa; B IpecHOM U kecTkoi Bojae.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
VYpaBuenue peakuuu ruapoausa kpaxmana.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
VYpaBHEHHUE peakMy B3auMOJEeHCTBUS TII0KO3bI ¢ okcuaoM cepebpa.(OK2, OK3, OK4, OKS,
OK6,0K7, OKS).

VYpaBHenue peakiuu ombuieHus xupoB.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
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5. Hamummte ypaBHEHHsS XUMHUYECKUX PEAKIMI, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
cnenyromue npespamieHus:(OK2, OK3, OK4, OKS, OK6,0K7, OKS).
MeTaH—aleTUICH— 3 THICH—3THIOBBIMCIIUPT—3TUIIOBBIN 2(PUP YKCYCHON KUCIOTHI.

6. BoccTaHoBuTe JIEBbIC YACTH YPAaBHCHHH XUMHUYECKHX PEAKIIMH 1O M3BECTHBIM InpaBbiM.(OK2,
OK3, OK4, OKS5, OK6,0K7, OKS).
A) ...+ ....— CH;COONa + H,O
B) R U —>CH3COOC2H5+ HzO
7. YcraHOBUTE COOTBETCTBUE MEXIy (opMmysoi BemiecTBa U KIACCOM OPTaHMYECKUX
COeIMHEHMH, K KoTopomy oHO npunaexuT.(OK2, OK3, OK4, OKS, OK6,0K7, OKS).
1). CiHs 2). GGH,OH 3). CsHs 4). CsHs(OH);s.
A).onHoaromHble ciupThl b) ankansl B) MHOroaromssie cniupThl 17) ankeHbl
8. YcraHOBHTE COOTBETCTBHE MEXIy Ha3BaHHEM OPraHMYECKOIO COCAMHEHHS M KIACCOM, K
kotopomy ono npuHamiexut.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
1).mMeraHon 2). ykcycHas KUcioTa 3). 3TUH 4). OJIEMHOBAsl KHCIIOTA.
A).xkapOonHoBbie kuciOThl b). ciuptel  B). ankensr ') ankuHbI.
9. BcraBbTe B CXeMBbl XUMHUYECKHX peakiuil Hegoctaromue dopmyisl BemecTB: (OK2, OK3, OK4,
OKS, OK6,0K7, OKS).
1). G;HsOH. — ...+ ....
2). C;HsOH. + HCl — ...+ ....
10. HanumuTte ypaBHEHHS XMMHYECKUX PEAKLIUNA, C MOMOIIBIO KOTOPBIX MOXHO OCYHIECTBHUTD
cnenytomue npepamienus::(OK2, OK3, OK4, OKS, OK6,0K7, OKS).
C,H, — C:Hs— C,HsOH — CH3COH — CH3;COOH
11. YcranoBuTe MOJEKYISIpHYIO (GOpMYITy ajlkaHa, €CIM IIIOTHOCTh ero paBHa 1,34 1/11, a MaccoBast
nons yraepona coctaiset 0,8.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
12. Hamummre ypaBHEHHE dTepUUKALIHE MEXITYy MypPaBbHHON KuCioToi 1 3TanonoM.(OK2, OK3,
OK4, OK5, OK6,0K7, OKS).
13. Tlpu cropanmu 3,6r yrieBomopona obpazoBaiock 11r okcuma yriepona (IV) u 5,4r Bogsl
OtHocuTeNnbHAs IUIOTHOCTh MApOB 3TOrO BelIecTBa IO BOAOpoay paBHa 36. Omnpenenure
MOJIeKyJsIpHYT0 hopMmyiry atoro Bemectsa.(OK2, OK3, OK4, OK5, OK6,0K7, OKS).
14. Hammmure crpykTypHyio ¢opmyny BemectBa coctaBa CsHgO, ecnu wu3BecTHO, YTO OHO
B3auMojieiicTByeT ¢ rugapokcugom Mmeau (II), a mpu okucieHun o6pasyer 2-MeTHINPONAHOBYIO
kucioty. HazoBute 310 BemectBo. (OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
15. Kak ocyuiecTBUTh CAEAYIOIIME MPEBPALICHUS:
CHs— CH;Cl —CH;0H — H-COH.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
16. Hannmue ypaBHEHHE peakiliu B3auMoielicTBus (heHosa ¢ OpoMHOM BOJIOM,
Ha30BHUTE MOJy4YeHHOE opranndeckoe coenunenue.(OK2, OK3, OK4, OKS5, OK6,0K7, OKS).
17. Ilpu B3aUMOZCHCTBUU TIIIOKO3bI C BOAOPOAOM (TUAPUPOBAHHE) OOpa3zyeTcs MHOTOATOMHBIHI
cnupt copourt. Hammmmure ypaBaenue peakiuu.(OK2, OK3, OK4, OKS, OK6,0K7, OKS).
18. Hamummre cTpykTypHyto ¢opmyny 2,3-numerundyrana.(OK2, OK3, OK4, OKS5, OK6,0K7,
OKS).
19. Ilpespamienue stana B stuiieH oTHocutcs K peakuuu. (OK2, OK3, OK4, OKS, OK6,0K7,
OKS).
1) 3amemienuss 2) neruapupoBaHus 3) u3oMepusaluu  4)aeruapaTaium.
Hanummre ypaBHeHue peakiuu.
20. JIomojHUTE SIEKTPOHHYI0 (GopMyidy aroma ...2s°2p', OmpemenuTe XUMHUYECKUM JJIEMEHT U
ONMILNTE €ro nojoxxkenue B lleprnoauueckoit cucreme xumudeckux snemeHtos /.M. Menzaeneesa.
(OK2, OK3, OK4, OK5, OK6,0K7, OKS).
21.. Onpenenute OBP, ykaxxkure okuciutenb U BocctaHoButeab. Ob6ocHyite otBeT. (OK2, OK3,
OK4, OK5, OK6,0K7, OKS).
2FCC12 + Clz = 2FCC13

52



22. Onpenenute OBP, ykaxure okucnutenb u BocctaHoBUTENb. O6ocHyiTe oTtBer. (OK2, OK3,
OK4, OKS, OK6,0K7, OKS).

CuO + 2HNO3 = CU.(NO3)2 + HzO

23. Onpegenute OBP, ykaxute okuciaurenb u BoccraHoButenb. ObocHyiite oter. (OK2, OK3,
OK4, OK35, OK6,0K7, OKS).

2FeCls+ Cu = 2FeCl, + CuCl,

24. CocTtaBbTe BO3MOJKHBIE YPABHEHMsI JMCCOLMALMM CIEAYIOLUIMX BELIECTB: I'MJIPOKCHIA Kaus,
cynbdara Oapusi, CEpHONH KHUCIOTHI, OKCUAa Kanbius, ruapokcuaa menn.(OK2, OK3, OK4, OKS,
OK6,0K7, OKS).

25. B pactBope npucytctByrot katronsl H', Ca**,K ",NO;", CI". [Ipu pacTBOpEHHH KaKUX BEIECTB
oHu Mornu obpazoBatbea? CoctaBbTe Gopmyibl BemecTB U HazoBute ux.(OK2, OK3, OK4, OKS,
OK6,0K7, OKS).

JuddepeHnpoBaHHbIN 3a4eT HalEeJIeH Ha KOMIUIEKCHYIO MPOBEPKY OCBOEHHUS JAMCLMUIUIMHBI. 3a4yeT
MIPOBOJUTCS B YCTHOH (hopMe 1o BoImpocaM 1o BceM TemaM Kypca. OOydaroniemycst 1aércsi BpeMs Ha
noArotoBky. OIneHHBaeTCsl BiaJeHUE MAaTepuajoM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTD
MPUMEHSTH HY>KHBIC 3HAHHS, HABBIKA U YMEHHS TIPU aHATIN3E TIPOOIIEMHBIX CUTYAIHH.

[Inanupyemslie Kputepuu oneHnBanus pe3yabTaToB 00ydeHus (Oaib)
Kowmmnere
pe3yJIbTaThI
H o0yueHus 2 3 4 S
OK2 3HAaTh INEKTPOHHOE
CTPOEHHE aTOMOB
XUMHYECKHUX
3J1eMeHTOB 1-4
NepHoa;XapaKTep
UCTHUKY
ArpEratHoro He 3naer. Her;:f;;g:;l:’ . snact JlemoHcTpUpyeT
COCTOSIHMS Jlonyckaer 5 HOZTaTOqHO B BBICOKHH
€pPHOCTH B
PacroIoKEeHUH U
CTPOEHHH aTOMOB
XUMHYECKHX
JJIEMEHTOB B
MEPUOINYECKOMN
CUCTEME.
YMeTb cOCTaBIATh He ymeer Ymeer
TEKTPOHHYIO JleMOHCTPHpYET JemMoHcTpupyeT | mpumeHATs | JleMOHcTpupyer
bopmysy atoma; HACTHUHBIC YacTUYHbBIE 3HAHUA Ha BBICOKHI
COCTABIIATH yMeHus, yMeHus 6e3 IIPAKTHKE B YpOBEHb
bopmyTI fonycKas rpyObIX OMKO0K 6a3oBoM yMEHUI
CJIO’KHBIX BEILIECTB. | rpyOble OMUOKH 0bneme
Nwmets He Bnaneer. JemoHCcTpHpYyeT Bnaneer JleMoHCcTpHpYyET
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MIPAaKTUYECKUI
OTIBIT:
MHTEJJIEKTYalIbHBIX
onepauun
(mocTaHOBKH
3a/1a4u,
dhopmynupoBaHUs
TUIOTE3, aHAIN3a U
CUHTE3a,
CpaBHEHUS,
0000111eHNS,
CUCTeMAaTH3AIIHH,
BBISIBJICHUS
MIPUYHUHHO-
CIIEICTBEHHBIX
CBsI3€il, ITIOMCKaA
aHaJIOT OB,
¢dbopmynrpoBaHus
BBIBOJIOB) JIJIsI
pelieHus
ITOCTaBJICHHOMN
3a/1a4u,
MIPUMEHEHNE
OCHOBHBIX METOJIOB
MO3HAHUS
(HaOiro1eHHMS,
HAy4HOTO
AKCIIEPUMEHTA) JIst
U3YYECHHUS
Pa3IUYHBIX CTOPOH
XUMHYECKHUX
O00BEKTOB H
MIPOLIECCOB, C
KOTOPBIMH
BO3HHUKAET
HE00XOIUMOCTh
CTaJIKUBATHCS B
npodeCCUOHATBLHO
i chepe.

[emoncTpupye
T HU3KUHI
YpOBEHb

BJIa/ICHUS,
JOITyCcKast
rpyObIe OIMOKH

YaCTUYHBIC
BJIaJcHUs Oe3
rpyOBIX OIMHUOOK

0a30BBEIMU
npuéMamMu

BJIQJICHUS Ha
BBICOKOM
ypOBHE

OK3

3HaTh
Ka4eCTBECHHBII
COCTaB
OpTraHUYECKUX
BEILIECTB;POJIb
OpraHNu4eCcKou
XAMHH B
COBPEMEHHOM
MHUpPE;YETHIPE
MOJI0KEHUS TEOPUHU

He 3Haer.
Homyckaet
rpyObIe OImHOKH

JeMoHCTpHUpYyET
YaCTUYHBIC
3HaHUA 0e3

rpyObIX OMHO0K

3Haer
JIOCTATOYHO B
0a30BOM
00BEME

JleMoHCTpHUpYyET
BBICOKM I
YPOBEHb 3HAHUI
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A .M.bytneposa;
CYIITHOCTh SIBJICHUS
HU30MEPHH U
TOMOJIOTHH; THITBI
YTIIEPOTHBIX
CKEJIETOB;

THIIBI
THOpUIN3AITIHT
aToma yriepojaa

YMeTh COCTaBIATH
Pa3IUYHBIEC TUIIBI
YTJIEPOIHBIX
LIETIOYCK;
OMpeEATh 10

CTPYKTYPHOM
dbopmyite
BEIECTBA, ET0 He ymeer Ymeer
NPHHAUIESKHOCTD K | JIeMOHCTHpYeT JlemoHCTpHpyeT | mpuMeHATh | JleMoHCTpupyer
OIIPEICIEHHOMY YACTHUHEIE YacTUYHBIE 3HAHUA Ha BBICOKHIA
KIaccy; yMeHHs, ymeHus 0e3 MIPaKTHKE B YpOBEHb
COCTAaBIISTE JonycKas rpyObIX OMHUOOK 0a30BOM yMEHUH
CTPYKTYpHBIE rpy06ble OmMOKH 0bbEme
hopmyIIBI
MPOCTEUIIINX
HM30MEPOB;COCTABII
ATh U Ha3bIBaTh
HU30MephI
MIPEITI0KEHHOTO
BEIIIECTBA.
Nmetn
MIPAaKTUYECKUI
OTIBIT:
WCTIOJIb30BaHUS
pa3TAYHBIX He Bnaneer.
HCTOTHMKOB JUTA Hemonctpupye JIeMOHCTpHpYET JIeMOHCTpHpYET
MOy YECHUS T HMSKH Bmaneer
XUMHUECKOR YaCTUYHbBIC S a30BEIMI BJIQJICHUS Ha
uHpOpMAaLHH, YPOBCHb BlajicHUs 0e3 ——— BBICOKOM
OLICHUThH €€ BIIA/ICHAA, rpyObIX OIIHOOK ypOBHE
JIOCTOBEPHOCTH JJIS AOIIyCKas
JTOCTHKCHHS rpyObIe OMIMOKH
XOPOIIUX
pE3yJIbTaTOB B
po¢eCCHOHATBHO
it cdepe.
OK4 3HaTh CIIOCOOBI He 3Haer. JeMoHCTpUpYyeET 3Haer JleMoHCTpUpYyET
TTOJTYYICHUS Jlommyckaet JaCTHYHBIC JIOCTATOYHO B BBICOKHIA
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METAJIJIOB
BOCCTAHOBJICHUEM,
OKCHJIOB,
OCHOBaHUI U

coJleH,
XapaKTepHbIe Fpy6Bbie omubK suammi oes3 6a30_]_30M YPOBEHb 3HaHUI
busnueckue u rpyObIX OMHOO0K o0BEmMe
XUMUYECKHE
CBOMCTBA
BAKHEUILINX
IpeACTaBUTENEN
KaXJI0T0 KJlacca.
YMmets
paccTaBiIATh He ymeer Ymeer
CTeLCHM JleMOHCTpHpYeT JemoHcTpupyeT | mnpumeHsATh | JlemMoHcTpupyer
T — S — YaCTUYHBIC 3HaHUS Ha BBICOKU I
OTIPEIEATS yMeHs, yMeHus 6e3 IIPAaKTHUKE B YPOBEHb
SIEMEHT fonycKas rpyOBIX OMHUOOK 0a30BOM YMEHHI
OKHCJTUTEINb U rpyOBIC OMIMOKH obbEme
BOCCTaHOBUTEb.
He Brnageer.
Hwvers . JleMOHCTpHUpPYE | JTemoHcTpHpyeT JleMOoHCTpHUpYET
HparTHHecKt T HU3KHH YaCTUYHBIE Buageer BJIAJICHUS Ha
ORI P YPOBCHB BIIaficHUs 0e3 633(?,BHMH BBICOKOM
pEIICHHH THITOBBIX BIIAJICHM, FpyGBIX OIBOK npuémMamu ypoBHe
3aftad JOITyCKast
rpyObIe OMHOKH

OK5 3HATBIPUHIUIBI U He 3naer. JeMoHCcTpHUpyeT 3Haer JleMoHCTpUpYyET
IpaBUIa Jomyckaer YaCTUYHBIE JIOCTaTOYHO B BBICOKHH
COCTaBJICHUS rpyOsbie omunoOKu 3HaHus 0e3 6a30BOM YPOBEHb 3HAaHUI
ypaBHEHHI rpyOBIX OMMOOK o00BEMe
XUMUYECKUX

peaKunii;0CHOBHBIE
THUIIBI XUMHYECKUX
peakuui
(coenuHeHus,
pasoKeHus,
3aMeIIeHus,
oOMeHa).
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YMeTs onpenenarsb

THI XUMHYECKOH
peaKIuu 1Mo
buzmIecKuM
XapaKTEePUCTHKAM
BEIIECTBA.

He ymeer
JleMoHCTpHUpYyET
YaCTUYHBIC
YMEHUS,
JOTyCKast
rpyObIe OIIMOKH

JleMoHCTpHpYyeET
YaCTHYHBIC
yMeHus 0e3

rpyOBIX OIMOOK

Vmeer
MIPUMEHSATH
3HAaHUA Ha
MPaKTHUKE B
0a3oBOM
00BEME

JleMoHCTpUpYyET
BBICOKMH
YPOBEHB
YMEHHI

HNmets
MPaKTUYECKUHN
OTIbITAaHATN3an
CUHTE3a

He Bnaneer.
[emoncTpupye
T HU3KHHN
YPOBEHb
BJIQ/ICHUS,
JOTTyCKast
rpyObIe OMIMOKH

JleMoHCTpHpYyET
YaCTUYHBIC
BJIa/IeHUs 0€3
rpyOBIX OIHUOOK

Bnaneer
0a30BBIMH
npuéMamMu

JleMoHCTpHUpYyET
BJIAJICHUS Ha
BBICOKOM
ypOBHE

OK6

3HaThb
MOJICKYJISIPHBIC,
CTPYKTYPHBIC
bopmybl,
Ha3BaHUSA U

n30Mepsl Hanbosee

BaXXHBIX
IIpeACTaBUTENEN
Ka)KJI0To KJlacca
OpTaHUYECKUX
COCTUHEHUN
(MeTaH, 3TUJIEH,
areTUIEH,
UKJIO0YTaH,
O€H3011, TOJIyOI,
METaHOI,
dbopmanbaerun,
areTanbpaerus,
MypaBbHHAS U

YKCYCHasA KHUCJIOTA,

TJII0K03a U
caxaposa,
METHJIaMHUH,
aQHUJIMH);

obnacTu
MIPUMEHEHHUS ITUX
BEIIIECTB
MPUMEHHUTEIBHO K
cBO€i npodeccuu.

He 3naer.
Homyckaer
rpyObIC OIIMOKHU

JleMoHCTpUpYyET
YaCTUYHbBIC
3HaHus 0e3

rpyOBIX OIMHUOOK

3Haer
JIOCTATOYHO B
0a30BOM
00BEME

JleMoHCTpUpYyeT
BBICOKM I
YPOBEHb 3HAHUM

YMeThs cocTaBIATh
ypaBHEHUs

He ymeer
JleMoHCcTpHpYET

JeMoHCTpHUpYyET
YaCTUYHBIE

YMmeer
MPUMEHSITh

JleMoHCTpUpYyET
BBICOKMI

57




XUMHNYCCKUX
peaKuuii ropeHus,
OKHCJICHUS,
BOCCTAaHOBJICHUA U

MIPUCOEIMHEHNS] Ha . 3HAHUS Ha
IIPUMEDE yMeHHs, yMeHus 6e3 IIPAaKTHUKE B YPOBEHb
MCTaHOIIa, nomycKas rpyObIX OMKO0K 6a3oBoM YMEHHH
JTanoia, rpy6ble OMmUOKH obneéme
dbopmanpieruaa,

YKCYCHOM
KHCIIOTBI,
CIIOHOTO 3dupa u
TJIIOKO3BI.
He Bianeer.
Nwmets JleMoHCTPHpYE | JlemoHCTpHpYET B JleMoHCTpUpyeT
MPaKTUYECKUI T HU3KHH JacTUYHEIE fazeet BJIaJcHUS Ha
0a30BBIMU
OIBITIIPH PEIICHUU YPOBEHB BIIaficHUs 0e3 B BBICOKOM
TUIIOBBIX 337124 BIIaZICHNA, rpyOBIX OMIMOOK HPHEMEE YpOBHE
JOITyCKast
rpyObIe OMIHOKHU

OK7 3HaTh CII0COObI

MOJTy4€Hus,

XUMHUYECKHE

CBOICTBA U He sHaer. Her;i;fiil: z/eT 3nact JleMoHCTpHpYyET

TE€HETUYECKYIO AOCTATOHHO B BBICOKHEL
Homnyckaer 3HaHusa Oe3 0a3oBOM .

epash ML rpy0BIe OMHOKH | rpy6EIX OLIHGOK o0BEMeE YPOBCHD SHaH

CIIHPTaMH,

anbJeruiaMu u

KapOOHOBBIMU

KHCIIOTaMHU.

YMeETh COCTaBIIATh

peakuuu,

XapaKTepU3ylolne

TE€HETUYECKYIO

CBSI3b MEXKIY He ymeer VYmeer

KJIacCaMHU JleMOHCTPHpYET JemoncTpupyer | mnpumeHATs | JleMOHCTpupyer

YIJIEBOJIOPOIOB; ACTIYHBIC YacTUYHbBIE 3HAHUA Ha BBICOKHIA

pelarh pacyeTHbIe yMerms, yMeHus 6e3 IIPAKTHKE B YpOBEHb

3a7a4u Ha fonycKas rpyOBIX OMHUOOK 0a30BOM YMEHHI

HaXOXKICHUE rpyGbie OmHOKH 00BEMe

MOJIEKYJISIPHOM

(bopMyIIbl

BEIIECTBA o

MacCOBOH JIOJIU

Nmets He Bnaneer. JleMoHCTpUpYyeT Bnaneer JleMoHCTpUpYyeT
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[emoncTpupye

MIPAaKTHYECKUI T HU3KHH YaCTUYHbIE BIIQJICHUS Ha
0a30BBIMU

OTIBITIIPU PEIICHUN YPOBCHB BJIaJIeHUS O€e3 . BBEICOKOM

TUIOBBIX 3a7a4 BIaICHNA, rpyObIX OMHOO0K fipueMan ypOBHE

JOIycKas
rpyObIe OTUOKH

3HaTh GOpPMYIIBI

CTPYKTYPHBIX

3BEHBEB

IU1aCTMAaccC,

CUHTETUYECKUX U

MIPUPOIHBIX

BOJIOKOH,

HaTypaJIbHOIO

Kay4yka, JleMoHCTpHpYET 3HaeT

OTJIMYUTEIbHBIE He 3Haer. YaCTHUYHBIE JOCTATOYHO B Hemonctp HPyeT

CBOJCTBA Homyckaer 3HaHUS 63 6a30BOM BpICORIH

TEPMOIUIACTHYHEIX | TPYOBIC OMIMOKH | rpyGpix OmrGOK 06BEMe YPOBCHP SHAHMH

u

TEPMOPEAKTUBHBIX

IJ1aCcTMACC;

BAKHEWIINE

obusacTtu

IIPUMEHEHHUS

OKg | momMepoB

IIPUMEHHUTEIBHO K

cBoell mpodeccui.

YMeTh cOCTaBIATh

ypaBHEHUS

peaKimu He ymeer Ymeer

HOJMMCPH3aLNK 1 JleMOHCTpHpYeT JeMoHCcTpUpyeT | NpuMeHATh | JleMOHCTpupyer

HOJTHKOHACHCALINH, ACTIIHBIC YaCTUYHBIE 3HaHUs Ha BBICOKUI

ONPEICIATE II0 yMeHs, yMeHus 6e3 IPaKTHUKE B YPOBEHb

XapilKTepHHM nonycKas rpyOBIX OMIMOOK 6a30BOM YMEHUHI

cporcTBan rpy6ble OMmUOKH obneéme

BaKHEHIIIME

HOJIMMEPHbIE

MaTepHaIbl.

He Bnaneer.

Nmets JemoncTpupyet | JleMOHCTpHUpYET Braseer JleMoHCTpHUpYyET

MPaKTUYECKUN HU3KUH YPOBEHb YaCTUYHBIE BJIAJICHUS Ha
06a30BBIMU

OIIBITIIPH PEIICHUU BIIAJICHUS, BJIaJIcHUs 0€3 . BBICOKOM
npuémMaMu

TUIIOBBIX 33724 J0IycKas rpyOBIX OMIHOOK ypOBHE

rpyObIe OITUOKH
OK3- | 3Hatp OCHOBBI He 3Haer. JleMoHCTpUpYyeT 3Haer JleMoHCTpUpYyeT
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OKS8

0e301acHoro
oOpareHust C
JIeKapCTBaMH, YaCTUYHBIC JOCTaTOYHO B .
MPOIYKTaMH Homyckaer 3HaHUs 0e3 06a30BOM BICORHH .
OBITOBOH XuMun 1 | TPYOBIC OIIMOKK rpyObIX OMNOOK 00BéME YPOBCHD SHAHHH
MTUIIEBBIMA
MPOTYKTaMH.
Ymetn
OpPHEHTUPOBATHCS B
YCIIOBHBIX
0003HaYEHHAX Ha He yaeer VMeer
ETHKCTKVaX TOBapoB JleMOHCTPHpYET JeMoHCcTpUpyeT | HpuMeHATh | JleMOHCTpupyer

BITOBOM XHUMHH, YACTHYHBIC YaCTUYHBIC 3HaHUs Ha BBICOKUI
IIOKa3bIBATE POIIb yMeHs, yMmeHus 6e3 IIPAKTUKE B YPOBEHb
OTACIBHBIX nonycKas rpyObIX OMNOOK 6a30BOM YMEHUM
XMUMUYECKUX . 0GBEME
MIPOM3BOJICTB B
3arps3HEHUH
OKpY>Karoleun
Cpebl.

He Bnaneer.
Nwmets JleMoHCTPHpYE | JlemoHCTpHpYET B JleMoHCTpUpyeT
MIPAKTUYECKHA T HU3KHH YaCTHUYHBIE faeet BJIAJICHUS HA
6a30BbIMHU
OTBITIIPU PEIICHUHN YPOBCHb BJIAJIcHUS O€3 . BBEICOKOM
TUIIOBBIX 3a4a4 BIaICHAA, rpyOBIX OMIMOOK HpHEMant YpOBHE
J0TycKast
rpyObie omnOKu

7. Tadbauma cooOTBETCTBUSI KOMIIETEHIUI, KPUTEPHEB OIEHKH MX OCBOECHHUSN, OLEHOYHBIX
CPeACTB M 3TAnoOB ux (opMupoBaHus

Jran
bl
i IMoka3zarennb dbopm
HpP ¢popmupoBanus OueHovHble HPOB
koMmuere | Pacuimpposka koMnereHun .
KOMIIETEeHIIUH 1JIs TaHHO cpeacTBa a-Hus
a AMCUHMUILINHBI KOMII
eTeH
M
OK 2 OpraHu3oBbIBaThH 3HATh/TIOHUMATh: YcTHBIM onpoc 1o 1 aTan
COOCTBEHHYIO  JACSTEIBHOCTD, | DJIECKTPOHHOE ctpoenue | teme 1.1; 1.2.
BBIOMpATh THUIOBbIE METOMEIBIKHMHMOB XHMHUECKUX Pewenue 3amau no 2 sTan
CITIOCOOBI BBITIOJIHEHUS | 3JIeMEHTOB 1-4 nmepuona; Teme 1.1; 1.2,
npodeccHOHATbHBIX 3a1a4, | XapaKTEepUCTUKY I13 Nel;2. 3 aTan
OIleHMBATh MX A((HEKTUBHOCTH | arperaTHoro coctosinust | CP Nel. 4 stan
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M Ka4ecCTBO. BEILICCTBA. [IpakTnueckue 5 aTan
3aJjaHus K
mddepeHurpoBaHH
omy 3adery Ne [-3.

YMerTs: YeTHBIN oIpoc 1o Iatan
CocraBnars  3nekTpoHHyMO | Teme 1.1; 1.2.
bopmyiy aToma; Pemenue 3anaq no 23Tan
Haxomuts mnpounentHyro u | teme 1.1;1.2.
MoOJIsipHyt0  KoHueHTpauuto | 13 Nel;2;7; 39Ttan
pacTBOpOB. cooOmieHus o TemMe | 4sran
1.2.
[IpakTrueckue Sortan
3aJaHus K
mddepeHnrpoBaHH
omy 3adery Ne [-3.

ITpuanMate peleHus B | 3HaTh/IOHUMATbD: YcTHBIN oMpoc 1o Iatan

CTaHIAPTHBIX U | 3aKOHOMEPHOCTH B | Teme 2.1;2.2; 3.1.

HECTaHJAPTHBIX CHUTyalUsX M | PAcIoONIOKEHMH M cTpoeHuu | Pemenue 3amad no 23Ttan

HECTHU 3a HUX | aTOMOB XHMHYECKuX | Teme 2.1;2.2; 3.1..

OTBETCTBEHHOCTb. snemMeHTOB B nepuoamndeckoit | [13 Ne3-6;7;8. 33Tan

CUCTEME. [IpakTnueckue 4oTan
3aJjaHus K
mddepeHurpoBaHH
omy 3auety Ne 1-3.
YMerTs: YeTHBII onpoc 1o Iatan
OK 3 Onpenenars i | Teme 2.1;2.2; 3.1.
XMMHMYECKOM peakuuu 10 | PemeHue 3agad mmo 23Tan
buznyecKumM Teme 2.1;2.24 3.1.
XapaKTEPUCTUKAM. 13 Ne3-6; 3aTan
COOOIIEeHHUs IO TEME
3.1. 4aTan
[IpaxTrueckue Soran
3aJ]aHus K
middepeHIrpoBaHH
omy 3auety Ne 4;5;7-
9;11-13.
OK 4 Ocy1iecTBISITh IIOUCK " | 3HaTh/IOHUMATE: Pemrenue 3amad mmo 1oTam

ucnosnb3oBaHue uHpopmaiyy, | Criocoobr nosryueHus | reme 2.1; 2.2.

HeoOxoaumoit i 3 dexTuB- | MeTalaoB BoccTaHoBieHHeM, | .I13 No3-6. 25Tan

HOTO BBITIOJIHEHHS MTPO(PECCHO- | OKCUAOB  ,TUAPOKcHIoB U | IIpakTnyeckue 3aTan

HaJIbHBIX 3a/1a4, coJei; 3alaHus K

poeCCUOHATIBHOTO XapaktepHble ¢usnueckue u | auddepeHurpoBaHH

JUYHOCTHOT'O Pa3BUTHSL. XUMHYECKHE cBoiicTBa | omy 3adeTy Ne 4;5.

BAKHEWINX IpEACTaBUTEIIEH
Ka)KJ0r0 KJlacca.
YMeTh: [IpakTnyeckue 2 sTan
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CocraBnAarth dbopMmyIsl | 3amaHUSL K
CJIO’KHBIX BEILECTB; mddepeHnrpoBaHH
Pemate 3a7a4u Ha | OMY 3a4eTry
HaxO0XKIeHHe Macchbl, 00béMa | Ne 4:5.
U TpakTU4YecKoro BeIxoja | Pemenue 3amau mo
BEIIleCTBa Temam 2.1; 2.2.1I13
No3-6.
Hcnonb3oBath 3HaTh/IOHUMATb: Pemenne 3amau mo | 1 atan
MH(POPMALIMOHHO- [IpuHUIMIIBI ¥ TTpaBUIIA temam 5.1-5.4; 6.1-
KOMMYHHUKAIIMOHHBIE COCTaBJICHUS] ypPaBHEHUI 6.5;7.1-7.3.
TEXHOJIOTUH B | XMMUYECKUX PEAKLUN. I13 Nel0-18; 23Tan
npodeccCuoHaNBHOMI KP Nel-3; 39Tan
JIESATCILHOCTH. CP Ne2;3; 43tan
cooOuieHus S3tan
mo Teme 6.3; 6.5; 7.
[IpakTnueckue 63Tan
3a/laHus K
mddepeHnrpoBaHH
omy 3auety Ne7-19;
21-23.
OK 5 YMeTh: Pemtenue 3amad 1o Iatan
HaswiBaTh obmactu | Teme 5.1-5.4; 6.1-
IIPUMEHEHHUS Bewiects | 6.5; 7.1-7.3.
Kaxzoro kiacca B HapogHoM | [13 Nel0-18; 29Tan
XO3SHCTBE. KP Nel-3; 33Tan
CP Ne2;3; 4aTar
cooOmIeHus SaTan
mo Teme 6.3; 6.5;
7.3. 63Tan
[IpakTnueckue
3aJjaHus K
mudepeHmpoBaHH
omy 3adety Ne 7-19;
21-23.
OK 6 Pabortarp B KoJuleKTMBE W B | .3HATH/TIOHUMATH: Y CTHBIN onpoc 1o latan
KOMaHJie, ¢ pextuBHO | OCHOBHBIE tunel | Teme 2.1; 2.2; 3.1,
o0miarbcs c KOJIJIEraMH, | XUMHYECKUX peakuumii | Pemenne 3amaq no 23Tan
PYKOBOJCTBOM, (coenunenus, pasznoxenus, | Teme 2.1;2.2; 3.1.
MOTPEOUTEIISAMHU. 3aMeInIeHus, 0OMeHa). I13 Ne3-6; 3oTan
3aKOHOMEPHOCTH HM3MEHEHHMsI | COOOIIeHHUs 1o TeMe | 4aTan
CKOpPOCTH peakuui ot | 3.1.
TeMmrneparypsl, naBiieHHs U | [IpakTtudeckne Sortan
KOHIIEHTPALlMU BEIIeCTBA. 3a/laHus K
[Tpunnun Jle Hlatense. ¢ depeHIpOBaHH

omy 3a4yety Ne 4;5.
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YMers: VYeTHBIN onpoc 1o Iatan
Ornpenenartsb I | Teme 2.1;2.2; 3.1.
XUMUYECKOHN PEAKLUY; Pewmenue 3amau no 23Tan
PaccraBaare crerenu | teme 2.1;2.2; 3.1.
okuciaeHuss u onpeaenars | [13 Ne3-6; 3otan
AJIEMEHT  OKUCJIHUTENb U | cOOOLIeHUs 1Mo Teme | 43Tan
BOCCTAaHOBHTEIIb; 3.1.

[Toka3biBaTh HanpaBiieHUE [IpakTnueckue Satan
CMEIIEHUS XUMHYECKOTO 3aJjaHus K

PaBHOBECHS TIPH mudepeHpoBaHH
ONpPeICIEHHBIX YCIOBHUSIX. omy 3a4yety Ne 4;5.

bpatb Ha ceOst | 3HaTh/IOHUMATb: YcTHBIN oMpoc 1o Iatan

OTBETCTBEHHOCTh 3a paboTy | TEOpHIO, NOArOTOBUTHCS K | Teme 1.1;3.1; 5.4;

YJICHOB KOMaH/JIbl | CAMOCTOSITEJILHOM ul6264;72;7.3.

(MOMTYMHEHHBIX), 3a pe3yJbTaT | KOHTpoJapHOM  pabore mo | CP Nel-4; KP Nel-3. | 2stan

BBITIOJIHEHUS 33 /TaHHH. 3aJIaHHBIM TEMaM. [IpakTnueckue 3aTan
3aJlaHus K
mddepeHnrpoBaHH
omy 3adety Ne 1-

3;10; 12; 14; 15; 18;
23.

OK 7 YMeTs: YcTHBIN Onpoc 1o Iatan
BBITIOJIHATE JOMAIITHIOKO, teme 1.1; 3.1; 5.4;
CaMOCTOSITEIIbHYIO U 6.2;6.4;7.2;7.3.
KOHTPOJILHYIO pabOTy 1O CP Nel-4; 23Tan
3aJJaHHBIM TEMaM. KP Nel-3. 35Tan

[IpakTrueckue 4otan
3aJlaHus K
mddepeHnrpoBaHH

omy 3adety Ne 1-

3;10; 12; 14; 15; 18;

23.

OK 8 CaMOCTOSTEIbHO ~ ONPEENsITh | 3HATH/TIOHNUMATD: VYeTHbIl onpoc no Iatan
3agaun npodeccuonanbHoro u | Yersipe mosokeHust teopuu | teme 4.1; 5.1-5.3;
JUYHOCTHOTO pa3BUTHS, 3aHU- | A.M.byTneposa; 6.5;8.1;9.1;

MaThCsl CaMO0OOpa30BaHUEM, CyuHocTtb SIBIICHUS | COOOMICHHMS IO TeMe | 23Tarl

OCO3HAHHO IJIAHUPOBATh uzomepun U romosoruy; | 6.5; 8.1.

MOBBIIICHUE KBATH(DUKAITIH. Tunsl yrineponHsix ckeneroB. | [Ipaktuueckue 3aTan
3aJlaHus K
mddepeHnrpoBaHH
omy 3auety Ne 6-9;

20-22.
YMerTs: YeTHBII oIpoc 1o Iatan

CocTaBisATh pa3InyHbIC THUIIBI
YIJIEPOJAHBIX LIENOYEK;

Teme 4.1; 5.1-5.3;
6.5;8.1;9.1;
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OmnpenensTe Mo CTPYKTYPHOH | COOOIICHUS IO TeMe | 23Tarl
dopmysie  BemecTBa  ero | 6.5; 8.1.

MPUHAIIEKHOCTD K | [IpakTrueckue 3sTan
OTIpeNIeIIEHHOMY KJIACCY; 3aJaHus K

CocraBnarth CTPYKTypHBIE | Tu(depeHIIMPOBAHH
hopmyITbr NpoCTEUIInX | omy 3a4yeTy Ne 6-9;
HW30MEPOB. 20-22.

8. MeToauuecKkue YKazaHud 1Jisd 06y‘lalOHIHXCH Ipu OCBOCHUU TUCHHUIIIMHBI

PaboTta Ha NpakTHUUECKUX 3aHATUAX MPEANONIAraeT akTUBHOE Y4acTHE B JUCKYCCHUSIX U PELICHUH 3a/a4.
JUis TONTOTOBKM K 3aHSATHUSM PEKOMEHIYeTCS BBIICISITh B MaTepuaje MpPOOJIEMHBIE BOIPOCHI,
3aTparuBaeMble MPEo1aBaTeNIeM B JICKIHH, M TPYIIIUPOBATH HH()OPMAITUIO BOKPYT HUX.

[Ipu pabote ¢ TepMHHAMH HEOOXOAWMO OOpamIaThCsA K CIOBapsM, B TOM YHCIE JOCTYIHBIM B
WuTepHere, Hanpumep Ha caifre http://dic.academic.ru.

ITonroroBka no teme 1.1 «CtpoeHue atoMa, CTpyKTypa spa, U30TOIBD» MPOBOJUTCS 10 KOHCIIEKTaM
JIEKUMH U UICTOYHUKAM JuTepatypsl [3, ¢.3-13].

Y CTHBIN OMpoC MO 3TOM TeMe MPOBOAUTCS B GopMe OeceIbl.

[Ipaktrueckoe 3ansarue Nel;2 mpoBOAWTCS B TPyIIE C TOCTAHOBKM TMPOOJIEMHBIX BOIPOCOB U
00CyXI€HHEM 3aJJaHHOMN TEMBI.

CamocTosTenbHas pabota Ne 1 mpoBoguTCs B rpyIe ¢ 00Cy X AeHUEM X0/a PEIICHUs, TPUMEHIEMbIX
crioco0oB U GopMyJ, MPOBEPKON PE3yIHTATOB U MPOBEACHUEM PAOOTHI HAJl OIIMOKAMHU.

[ToaroroBka mo teme 1.2 «Buabl U MexaHU3MbI 00pa30BaHUS XUMHUYECKON CBS3M» MPOBOAUTCS IO
KOHCIIEKTaM JIEKIIMH U UCTOYHUKAM JIUTepaTypsl [3, c.24-54].

YCcTHBIN OMpoc Mo 3TOH TeMe MpoBOoAUTCS B (hopMe OeceTbl.

Coo0nieHus MpoBOJUTCS B IPYIIE C 00CYkKASHUEM 3aJaHHON TEMBI.

[ToaroroBka no teme 2.1 «O61iee noHsATHE 0 METAJUIaX U HeMeTaiax. Kak mpocThIX BeliecTBax.
OKHCAUTENHFHO-BOCCTAHOBUTEIBHBIE CBOWCTBA METAJUIOB M HEMETAIIJIOB) MPOBOJUTCS 1O KOHCIIEKTaM
JEKUUH U UICTOYHUKAM JUTepaTypsl [3, ¢.155; ¢.164; c.174].

YCTHBIN OMpoc Mo 3TOH TeMe MpoBOAUTCS B (hopMe OeceTbl.
[Tpaktuyeckoe 3ansithe Ne3;4 TPOBOIUTCS B TPYIIE C TOCTAHOBKU MPOOJEMHBIX BONPOCOB U
00CyX/IeHUEM 3aJaHHOH TEMBI.

[TonrotoBka mo teme 2.2 «Oxcuabl. OcHoBanms. Kucnorel. Comu. Mx knaccugukaius,
HaXOXXJEHHE B TMPHUPOJE, CIOCOObI IONyYyeHHs, CBOWCTBA M NPUMEHEHHE BaKHEHIIUX
MIPEACTaBUTENCH) MPOBOAUTCSA 1O KOHCIIEKTaM JIEKIIUN U UICTOYHUKaM JiutepaTypsl [3, ¢.180-200].
YCTHBIN OMPOC IO ITOH TeMe MPOBOAUTCS B (hopMedece IbI.

[IpakTuueckoezanarue Ne5;6 MpoBOAUTCS B TIpyMNE C IOCTAHOBKM MPOOJIEMHBIX BONPOCOB U
00CYXJICHUEM 3aIaHHOUN TEMEI.

[Ipu odopmneHnn padoThl 00y4arOIUNCS JOHKEH PYKOBOACTBOBATHCA METOIMUECKUMH YKa3aHUSIMU
K MIPAKTUYECKUM 3aHATHSIM U CAMOCTOSITENNbHON padoTe / CoCTaBUTEINb: IPEIoIaBaTeNhb
3.®.PamazanoBa — Habepexusie Yennsl: M3a-Bo Habepexnouennunckuiit uuctutytr ®I'AOY BO
«Kazanckuii (ITpuBomkckuii) penepanbHblil yausepcureT», 2014. — 14 c.

[Toarororka oOyuatomuxcs mo Teme 3.1« Teopus AMeKTPOTUTHIECKON TUCCOITUAIIAN, HIEKTPOIUTHI U
HEDJICKTPOJIUTHI) MPOBOJAUTCS 110 KOHCIIEKTaM JICKIIUH U UCTOUYHUKAM JIMTEpaTyphl |3, c.145,146] .

Y CTHBIHN ONPOC MO ATOW TeMe MPOBOAMUTCS B hopmedece Ib.
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[Tpaktuyeckoe 3ansTHe Ne7;8 TpPOBOAUTCS B TPYIIE C MOCTAHOBKM MPOOJEMHBIX BONPOCOB U
00CYyXJIEeHUEM 3aIaHHON TEMEI.
CamocrodrenbHas padota Ne2rpoBoAUTCS B IpyMIie ¢ 00CYKICHUEM X0/1a PELICHUs, TPUMEHSIEMBIX
cTI0co00B U (POPMYIT, IPOBEPKOI PE3yIbTATOB U MPOBEACHUEM PAOOTHI HAJl OIIMOKAMH.
[TonroroBka oOyuatomuxcs 1mo teme 4.1 «Teopus cTpoeHHs OPraHUYeCKUX COCTUHEHUN TPOBOIUTCS
M0 KOHCIIEKTaM JICKIINI 1 KICTOYHUKAM JuTepaTypsl [1, c.13-22] .
Y CTHBIN OMPOC IO ITOH TeMe POBOAUTCS B (hopMe OeceIbI.
[IpakTnueckoe 3ansthe Ne9 mpPOBOAUTCA B TpYIIE C IOCTAHOBKH MPOOJEMHBIX BONPOCOB U
00CYXJICHUEM 3aIaHHON TEMEI.

[Toarororka obyuatomuxcs mo Teme 5.1 «[IpenenpHbIe yrieBoaopoasl. AJTKaHbI U
[MKJIOATKAHBD) MPOBOJAMUTCS MO KOHCIIEKTaM JICKIIMHA W UCTOYHUKAM JTepatypsl [1, ¢.23-33; 34] .
Y CTHBIHN ONPOC MO ATOW TeMe MPOBOAUTCS B hopMe OeceTbl.
[IpakTnueckoe 3anstue NelQ) mpoBOAWTCS B TpyIIE C MOCTAHOBKU MPOOJIEMHBIX BOIMPOCOB U
00CYy’XKJIEHHEM 33/IaHHOMN TEMBI.
[Toarororka oOyuatomuxcs mo Teme 5.2 «HenpenenbHbie yriieBoaopoabl. AJKEHbI. AJIKaaUCHBD)
MIPOBOJIUTCA 10 KOHCIIEKTAM JIEKIIMH U KICTOYHUKAM JIuTepaTypsl [1, c.33-47] .
Y CTHBIHN ONPOC MO ATOW TeMe MPOBOAUTCS B GopMe OeceIbl.
[Tpaktuyeckoe 3anatue Nell mnpoBoauTCcs B TIpylne C MOCTAaHOBKM MPOOJEMHBIX BOINPOCOB H
00CyXKJIECHHEM 33IaHHOMN TEMBI.
[TonroroBka oOyuatomumxcs o reme 5.3 «HenpenensHble yrieBo10pobl. AJKUHBDY POBOAUTCS IO
KOHCIIEKTaM JICKIMI U UCTOYHUKAM JuTepatypsl [1, c.47-52] .
YCTHBIN OMPOC IO 3TOH TeMe MPOBOAUTCS B (hopMe OeceTbl.
[Tpaktuyeckoe 3anatue Nel2 mnpoBoauTCs B TIpylne C MOCTAaHOBKM MPOOJEMHBIX BONPOCOB H
00CYKJICHUEM 3aIaHHON TEMBI.

[TonroroBka oOyuatomuxcs mmo teme 5.4 «['omonoruueckuii psa apenos. benzon-npeacraBuTens
apeHOB» MPOBOJUTCS 110 KOHCIIEKTaM JIEKLIIMH U UICTOYHUKaM JuTepatypsl [1, ¢.52-55] .
YCTHBIN OMPOC IO 3TOH TeMe MPOBOAUTCS B (hopMe OeceTbl.
[IpakTnueckoe 3anstue Nel3 mpoBoaMTCS B TpyIIe C MOCTAHOBKU NPOOJIEMHBIX BOIPOCOB U
00CYXJICHUEM 3aIaHHOUN TEMBI.
Kontponbhast padota Nel nmpoBoauTcs B rpymnme ¢ 00CykI€HUEM X0a pelIeHUs, IPUMEHIEMbIX
croco00B U (pOpMYIT, IPOBEPKOI pe3yIbTaTOB U MIPOBEACHUEM PAOOTHI HAJl OIIMOKAMH.
[HoaroroBka obyvaromuxcs no teme 6.1 «Crnuptsl 1 GpeHonsl. Kinaccuduxaius cnupToBy MPOBOAUTCS
M0 KOHCTIEKTaM JICKIINI 1 UICTOYHUKAM JuTepaTypsl [1, ¢.63-79] .
Y CTHBIN OMPOC MO ATOM TeMe MPOBOAUTCS B hopMe OeceIbl.
[IpakTnueckoe 3anstue Nel4 mpoBOAMTCS B TpyIIEe C MOCTAHOBKU MPOOJIEMHBIX BOIPOCOB U
00Cy’XKJICHHEM 33IaHHOMN TEMBI.

[Toarororka oOyuaromuxcs mo Teme 6.2 «["'oMOTOTHYECKH psAJT aTbJAETUIOB U KETOHOBY
MPOBOJUTCS 1O KOHCIIEKTaM JIEKITUH U UCTOYHUKaAM JuTepatypsl [1, ¢.80-84] .
Y CTHBIH OMPOC MO ATOW TeMe MPOBOAUTCS B opMe OeceIbl.
[IpakTuueckoe 3ansitue Nel5 mpoBOAWTCS B TPYIIE C MOCTAHOBKU MPOOJIIEMHBIX BOMPOCOB U
00Cy’XKJICHHEM 33IaHHOMN TEMBI.
CamocrosarenbHas pabota Ne3 mpoBoauTcs B rpymie ¢ 00CykI€HHEM X0/a PEeLICHUs, TPUMEHIEMbIX
croco60B u GhopMyI1, IPOBEPKO Pe3yIbTAaTOB U MPOBEIECHNUEM paOOThI HAJl OUTHOKAMH.

[MonroroBka mo teme 6.3 «Kap6oHoBble kucnoTel. Knaccudukanus kapOOHOBBIX KHCIOT»

MIPOBOJIUTCA 110 KOHCIIEKTaM JIEKIIUH U UICTOYHUKaM JIuTepatypsl [1, ¢.84-92].
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Y CTHBIN OMpOC MO 3TOH TeMe MPOBOAUTCS B (hopMe OeceTbl.
CooOrieHHs MPOBOJUTCS B TPYIITIE C 00CYXKICHUEM 33 JaHHON TEMBI.
[ToxroroBka oOyuatomuxcs mo teme 6.4 «Crnoxxuble 3pUpsl ¥ KUPbL. MbLUIa» TPOBOAUTCS 110
KOHCIIEKTaM JICKIIMH U UCTOUYHUKAM JuTepatypsl [1, ¢.92-100] .
YCTHBIN OMPOC O 3TOH TeMe MPOBOAUTCS B (hopMe OeceIbl.
[IpakTnueckoe 3anstue Nel6 mpoBOAMTCS B TpyIIE C MOCTAHOBKU MPOOJIEMHBIX BOIPOCOB U
00CyXJIECHUEM 3aIaHHON TEMEI.
Kontponbnast paborta Ne2 mpoBoauTcss B rpymme ¢ 00CYXJIEHHEM XOJa PEIIeHUs, MPUMEHSIEMBbIX
croco00B 1 GopMYyII, IPOBEPKOM PEe3yITATOB U MPOBEICHIUEM PAaOOTHI HAJl OITHOKAMH

[Toaroroska mo Teme 6.5 «YTiIeBOAbI, UX KJIACCH(PUKAIMS TMPOBOIUTCS 10 KOHCTICKTaM JICKITUI
Y UCTOYHMKAM Jiuteparypsl [1, c.100-116].
Y CTHBIHN ONPOC MO ATOW TeMe MPOBOAUTCS B hopMe OeceTbl.
Coo01ieHnst MpOBOAUTCS B TPYTIE C OOCYXICHUEM 3aJaHHON TEMBI.
[ToaroroBka obyuaromuxcs o teme 7.1 «Ilonartue 00 amuHax. AHUIMHY) MPOBOJUTCS IO KOHCTIEKTaM
JIEKIMWA U UICTOYHHUKAM Jiuteparypsl [1, c.116-122] .
YCcTHBIN OMpoc MO 3TOH TeMe MPoBOAUTCS B (hopMe OeceTbl.
[Ipaktuueckoe 3ansitue Nel7 mpoBOAMTCS B TPYIIE C MOCTAHOBKU MPOOJIEMHBIX BOIPOCOB U
00CyX/IeHUEeM 33aJaHHOH TEMBI.

[ToaroroBka oOy4aromuxcs mno teme 7.2« AMUHOKHUCIIOTHI. benkm» MpoBOAUTCS MO KOHCIIEKTaM
JEKUUH U UICTOYHMKaM JuTepatypsl [1, ¢.122-134] .

YCcTHBIN OMpoc Mo 3TOH TeMe MpoBOAUTCS B (hopMe OeceTbl.
[MpakTuueckoe 3ansitue Nel8 mpoBOAMTCS B TPYyIIE C MOCTAHOBKA MPOOJIIEMHBIX BOMPOCOB U
00CyX/IeHUEM 33aJJaHHOH TEMBI.
Kontponbaas paborta Ne3 mpoBomutcs B Tpymime ¢ 0OCYXIECHHEM XOJa PEIICHUs, MPUMCHICMBIX
croco60B u GopMyIl, IPOBEPKOI Pe3yIbTATOB U MPOBEACHIUEM paOOThI HAJl OIITHOKAMH

[ToaroroBka mo teme 7.3 «HykieMHOBBIE KHUCIOTHD» MPOBOAMUTCS MO KOHCIEKTaM JIEKIUA U
HCTOYHUKaAM JuTepaTypsl [1, c.135-142].
Y CTHBIN OMpoC MO 3TOM TeMe MPOBOAUTCS B GopMe OeceIbl.
CooOrieHHs IPOBOJUTCS B TPYIITIE C 00CYKICHUEM 3aJaHHON TEMBI.
CamocrositenbHas padota Ned mpoBOIUTCS B TPYIIIE ¢ OOCYKICHUEM X0/1a PEIICHHUSI, TPUMEHSIEMBIX
croco00B U (pOpMYIT, IPOBEPKOI pe3yIbTaTOB U MIPOBEACHUEM PAOOTHI HAJl OIIMOKAMH.

[Toarororka obyuatomuxcs mo Teme 8.1 «O0miee morsitue o BMC, ux knaccudukamus Ha
IpUMepe MOJIUATUIIEHA U KalIpOHa» IMPOBOJUTCS MO KOHCIEKTaM JIEKIIMHA U UICTOYHHUKAM JINTEPATYPbI
[1,c.38;c.162-166; c.169] .

VY CTHBIN ONPOC MO ATOW TeMe MPOBOAUTCS B GopMe OeceIbl.

[Ipaktuueckoe 3ansitue Nel9 mpoBoaWTCS B TpyIIE C MOCTAHOBKU MPOOJIEMHBIX BOMPOCOB U
00CyXIeHHEM 3aJJaHHON TEMBI.

Coo01ieHus MpoOBOJUTCS B TPYIIIE C 00CYkKISHUEM 3aJJaHHON TEMBI.

[Toarororka ooyuatomuxcs o Teme 9.1 «llonsatue o GnorexHomorun. ['eHHAST HHKEHEPHSI»

MPOBOJIUTCA IO KOHCIEKTaM JIEKIIMI U UICTOYHUKaM JiutepaTypsl [1, c.139-142] .
Y CTHBIH ONPOC MO ATOW TeMe MPOBOAUTCS B GopMe OeceIbl.
[Ipaktuueckoe 3anstue No20 mPOBOAUTCS B TPYIIE C MOCTAHOBKA MPOOJIEMHBIX BOMPOCOB U
00Cy’XKJIECHHEM 33IaHHOMN TEMBI.
dopma KOHTPOJIS IO UTOoraM 1 ceMecTpa: TECTHpOBaHHE
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[IpomexxyTouHass ~ arrecTanus 1O  OTOM  JUCHMUIUIMHE  NpoBoauTCs B (opme
maddepernrpoBanHoro 3a4yera. [Ipu moAroToBke K 3a4eTy HEOOXOAMMO OMUPATHCS, MIPEkKIE BCEro, Ha
JIeKIMH, a TaKKe Ha MCTOUYHUKH, KOTOpBIE pa3doMpaluch Ha 3aHATUSAX B T€UeHHE ydyeOHOro roga. B
KaxaoM Omitere mudGepeHIIPOBAHHOTO 3a4eTa COEPKHUTCS JBa BOTIPOCA.

9. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00eclevyeHHe TUCIUITUHBI
9.1 OcHoBHas nuTeparypa:

1.I'abpuensn O. C. Xumust [Teker] : yueonuk / O. C. 'abpuensia, U. I'. Octpoymos. — 10-e uzn,
crepeot. — EkatepunOypr : U3a-Bo "ATII", 2014. — 336 c. : ni. - (Cpennee npodeccuoHaIbHOE
obpazosanue). — ['pud MO. — B nep. — ISBN 978-5-7695-8553-2. 250

2.CaBunkuHa, Enena Bnagumuposraa. COOpHUK 3a/1a4 U yrpaxHeHUH 1o XxuMur: 8 kiace: K yueOHuKy
3. O. C. l'abpuensna "Xumus. 8 xknacc"/E. B. CaBunkuna, H. /[. CBepanosa.-M.:Dk3amen,2013.

4 Epoxun FO.M. Xumus.13-uznanue — M., Axanemus,2012.

5. I'yzeit JI.C. Xumus 10 kmace. — M., Ipoda,2012.

6. Epoxun FO.M. COopHUK 33124 U yNIpa)kHEHUH 10 XUMuUH, 4-u3nanue — M., Akagemus,2012.

9.2 JlonoiHUTENbHAS: JINTEPATYPA:

1.boromosnosa 1. B. Heopranudeckas xumusi [ DIeKTpOHHBIN pecypce] : yuebHoe mocobue / U. B.
boromomnosa — Mockga : Ansda-M, MHOPA-M, 2016. — 336 c. — (ITPODUs). — ISBN 978-5-98281-
187-5. — Pexxum noctymna : http://znanium.com/bookread2.php?book=538925. OP

2.00mas xumus. Teopust 1 3aaa9n [ DIEKTPOHHBIN pecypc]: yueObHoe mocobue / moxa pexa. H. B.
Koposuna u H. B. Kynemosa. — Cankt-IletepOypr : Jlanb, 2014. — 496 c.: un. — ISBN 978-5-8114-
1736-0. — Pexxum moctyma: http://e.lanbook.com/view/book/51723. OP

3.IIpecc U. A. OcHOBBI 001IEH XUMUHU JIJISI CAMOCTOSATEILHOTO U3YUYeHUs [ DIEKTPOHHBIN pecypc] :
yueoHoe mocobue / U. A. Tlpecc. - 2-e uzn., nepepad. — Cankr-IlerepOypr : Jlanb, 2012. — 496 c.: ni. —
ISBN 978-5-8114-1203-7. — Pexxum noctyma: http://e.lanbook.com/view/book/4035.

10. MaTepuajJbHO-TeXHHYECKOE 0O0ecTiedeHue TN CIUTIIUHbI

OcBoeHHe TUCHUTUIMHBI « XHUMHUSD MPEINoaracT NCIoIb30BaHNE CIIEAYIOIIEr0 MaTepHaaIbHO-
TEXHAYECKOTO 00ECIICUECHHUS:
[TpuHTEp M KCEPOKC IS CO3aHMsI Pa3aaTOUYHBIX MaTCPHAIIOB.

YIK-1 | Xumun Ayn. 116,118, 143, 139, 135:
ayn. 116,

gg: %gg: 1.Cocyn Iproapa - 1 mr.
373,412 2.Tepmocrat - 2 mir.

3.YnprpaTepmocrar - 1 mr.

4.YcTaHOBKA [ TUTPOBAHUS - 2 IIIT.

S.Ilnwnra snexrpudeckas - 5 mrt.

6.YHuBepcanpHas MUKPOBOJIHOBasl CUCTEMA
npobonoaroroku MC-6.

7. IlepememmBaronumu ycrporctsamu JIAB-I1Y-02 -
3 .

8. Ananmutuueckue Becbsl OHAUS - 1 mr.
9.Ananu3zatop HeprenpoaykroB AH-2 - 1 mir.
10.Monnsiit xpomarorpad «Craitep» - 1 mrT.
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11. Konnykromerpst AHMOH-7020 - 2 .

12. IllapoBas nabopatopHast menbHuna MJI-1 - 1 mr.
13.PeoBucko3umetp - 1 wmr.

14.MydenpHas nieup - 2 mIT.

15.ABTOKIIaB - 1 mIT.

16.Anmmapat ju1s onpenesieHus t BCOBIMIKY - | 1mIT.
17.Kamepa 1t TepMud. UCIBITAHUH - 1 1IT.
18.pH-metp Picollo - 2 miT.

19. Kommnerotep-cepsep Pentium 4 3000E/ GigaByte
GA-81G1000/ DDR 512 Mb PC-3200 Samsung/
250Gb SATA Seagate/ 3,5" NEC/ 256 Mb AGP DDR
ASUS/ Miditowerlnwin/ DVD#R/RW&CDRW
ASUS/ 19" Acer — 1 mir.

20. Komnbrotep Intell(R) Pentium(R) D CPU 2.80
GHz/ DDR 512 MbHyundai/Hunix/ 80.0Gb Seagate/
3,5" NEC/ 128Mb AGP DDR ASUS/ MidiTower
INWIN/ 17" Acer/ - 15 mit.

YyeOHO-MeTOAMUECKass JUTepaTypa [Uid JAHHOW JUCUUIUIMHBI HMMEETCs B HAJIWYUM B
AJIeKTpOHHO-OuOMmmoreynoit cucreme "ZNANIUM.COM", npocTtym K KOTOpPOH TpenocCTaBieH
obyuaromumcsi. ObC "ZNANIUM.COM" comepXUT TNpOW3BENCHHUS KPYIMHEHIINX POCCUHCKUX
Y4€HBIX, PYKOBOJUTENIEH TOCYyAapCTBEHHBIX OpPraHOB, IpENoJaBaTeled BEAyLIMX BY30B CTpaHbI,
BBICOKOKBIM(DUIIMPOBAHHBIX CHEIUAIMCTOB B pPAa3NIUyHBIX chepax OusHeca. DoHJ OUOIMOTEKH
cOpMHPOBAaH C YYETOM BCEX HM3MEHEHHH O00pa3oBaTEIbHBIX CTAaHIAPTOB M BKIIOYACT YUYCOHMKH,
y4yeOHbIe TI0COOMs, MoHOrpadwmu, aBTOpedeparsl, IUCCEPTAIlMH, SHIMKIONEINU, CIOBApU H
CIPAaBOYHMKH, 3aKOHOJATEIbHO-HOPMAaTUBHBIE JOKYMEHTBI, CIIELUAIbHbBIC MIEPUOIUIECKUE U3AAHUS U
W37aHus, BBIITyCKaeMble H3JaTebcTBaMK By30B. B Hactosimiee Bpemss ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUAM (elepalbHbIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB
cpenHero npodeccuoHaibHOro 00pa3oBaHUs HOBOT'O MOKOJICHHUS.

VYyeOHO-MeTOIMYECKasT JHUTepaTypa i JaHHOW JUCHUIUIMHBI HMMEETCs B HaJU4YUU B
AJIEKTPOHHO-OMOMMOTeUHOW cuctemMe M3matenbctBa "JlaHb", AOCTYym K KOTOpPOHM TMpeaoCTaBlieH
ooyvaronumcsi. OBC  WM3partenbctBa "Jlawp" BkIOWaeTr B ceOs IJICKTPOHHBIC BEPCHUU KHHT
uznatenserBa "JlaHp" M Apyrux BeAyLIUMX W3ATENbCTB YUeOHOM JTUTEpPATYphl, a TAKXKE SICKTPOHHBIC
BEPCUM MEPUOJUYECKUX H3JaHHUI M0 €CTeCTBEHHBIM, TEXHUYECKUM M T'yMaHUTapHbIM HaykaM. OBbC
WznatensctBa "Jlanp" obecrneunBaeT M0OCTyn K HayyHOM, y4eOHOM JUTepaType U HayuHbIM
MEPUOANYECKUM H3JIaHUSM.

11. MeToanbl 00yueHus1 1J1s1 00y4arOIMXCH HHBAJIUA0B
U JINL C OTPAHNYEHHBIMH BO3MOKHOCTAMH 3/10POBbS

B o6pa3oBarenbHOM Mpoliecce UCTIONb3YIOTCS COLMATbHO-aKTUBHBIE U PE(PIIEKCUBHBIE METO/IbI
oOydYeHHusl, TEXHOJOTHH COIMOKYJIbTYPHOH peaOuiauTanmuu ¢ 1eJbl0 OKa3aHWs T[OMOIIU B
YCTAHOBJICHUH TOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHWH C APYTMMH OOYyYarONTUMUCS, CO3/IaHUU
KOM(OPTHOTO MICUXOJIOTUYECKOTO KJIMMATa B CTYJCHUECKOH TpyTIIe.
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YcnoBust 00yueHHUs] HHBAIHU/IOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbS:

- yueOHbIE ayIUTOPUH, B KOTOPBIX MMPOBOJISATCS 3aHATHS CO CTYJEHTAMH C HApyIICHUSIMHU CIyXa,
obopynoBanel MynbTUMenuitHoi cucremorr (IIK u mpoekTop), KOMIBIOTEpHBIE THU(IOTEXHOIOTUU
0asupyloTcs Ha  KOMIUIEKCE ammapaTHhIX M MPOTrPaMMHBIX  CPEICTB, OOECHeYMBAIOIINX
npeoOpa3oBaHUE  KOMIBIOTEPHOH  HMH(OpManmuM  JOCTyHHblE i CIA0OBUAAIMX  (HOPMBI
(YKpYIHEHHBIH TEKCT);

- B 00pa3oBaTelbHOM IPOLIECCe MCIOIb3YIOTCS COIMAIbHO-aKTUBHBIE U pe(IeKCUBHBIE
METOJIbl 00y4YeHHUs: Keic-MeToJl, METO/ MPOEKTOB, MCCIEI0BAaTENbCKUII METO/, AUCKYCCUU B Qopme
KPYTJIOTO CTOJa, KOH(PEPEHIIMH, METOJT MO3TOBOT'O ILTYPMA.

[IporpamMma cocTaBlieHa B COOTBETCTBUU € TpeboBaHusiMH DelepallbHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenbHOro cTaHmapra cpeanero obmero obpazoBanus (IIpukaz MwunHOOpHayku Poccumn
0T 29.12.2014r. Ne 1645), ®enepanbHOro TrOCYJapCTBEHHOTO O00pa3oBaTeIbHOIO CTaHAApPTa IO
CIIELMAJILHOCTH  CpelHero mpodeccuoHaibHOro oOpasoBanus (manee - CIIO) 08.02.01
«CTpoUTENbCTBO M JKCIUTyaTalus 34aHuil u coopyxenui» (IIpukxaz3 MunoOpnayku Poccun ot
11.08.20141 Ne 965 «OO0 ytBepxkaeHun ¢eaepaJbHOr0 TOCYIapCTBEHHOTO0 00pa30BaTeIbHOTO
CTaHJapTa CpEAHEro NpoQecCHOHATBHOTO 00pa3oBaHMA [0 CHELHMAIBHOCTU 08.02.01
«CTpOuTEeNnbCTBO U AKCIUTyaTalUsI3JaHUl U COOpYXKEHHID», 3apeructpupoBaHo B Muntocte Poccun
25.08.2014 Ne33818),mpumepHOil TporpaMMbl  00IIE00pa30BaTEIbHON Y4eOHOW  TUCIUILIAHBI
«Xumus» 171 npodeccuoHanbHbIX 00pa3oBaTenbHbIX opraHu3auuil (PekomennoBano denepanbHbIM
rOCYJIapCTBEHHBIM aBTOHOMHBIM yupexxaeHueM «PenepaibHblii WHCTUTYT Pa3BUTUS OOpa30BaHUS»
(PrAyY «®HUPO») B KauecTBe MPHUMEPHOM TMporpamMmbl s pealu3aldl  OCHOBHOM
npodeccroHaIbHON 00pa3zoBarenbHOl nporpammbl CITO Ha 6a3ze 0CHOBHOTO 00IIEro 0Opa3oBaHHS C
noiryueHueM cpennero oomero oopazoanus (IIpotokon Ne 3 ot 21 uronst 2015 r.; PeructpannoHHbiit
HoMmeppeueH3uu Ne385 ot 23 urona 2015 r.; @AY «DPUPOy»); Ionoxenuss o paboueil mporpamme
JUCLUILIMHBL (MEKIUCIMIIIMHAPHOTO Kypca) MporpaMmbl OATOTOBKH CIELMAIUCTOB CPEJHETO 3BEHA
HabepexxHouennuuckoro wHCTUTYTa (punmana) ¢eaepaqbHOr0 TOCYIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTeNLHOTO YUpexkAeHHs BbIciero oopasoBanus «Kazanckwii (I[TpuBomkckuit) denepanbHbii
yauBepcuteT» (Ne 1.3.1.40-03/10 ot 18.04.2016 r.) 1 yyeOHoro miaHa no crenuanbHocTi 08.02.01
«CTpOUTENbCTBO U AKCILTyaTalus 3JaHUI U COOPYKEHUID.

ABTop: npenojasatesib Pamazanosa 3.0.

Penien3eHT: yuntens XuMuu Bbiciiel kBanudukannoHHon kateropun MBOY «COII Nel3y
Xazuea P.A.
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	Разделы и темы дисциплины
	Семе-стр
	Неделя
	Виды и часы аудиторной работы, ихтрудоемкость (в часах)
	Само-стоятельная работа
	Текущие формы
	контроля
	Раздел I. Общая и неорганическая химия.
	Устный опрос.
	Практическое занятие №1; №2.
	Устный опрос.
	Сообщения по теме.
	Тема 2.Металлы и неметаллы. Классификация неорганических соединений и их свойств.
	Устный опрос.
	Устный опрос.
	Практическое занятие №5; №6.
	Решение задач.
	Устный опрос.
	Раздел II. Органическая химия.
	Тема 4. Основные понятия органической химии и теория строения органических соединений.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Практическое занятие №13.
	Тема 6. Кислородосодержащие органические соединения.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Устный опрос.
	Практическое занятие №19.
	Устный опрос.
	Решение:
	Решение:
	Решение:

	Дифференцированный зачет нацелен на комплексную проверку освоения дисциплины. Зачет проводится в устной форме по вопросам по всем темам курса. Обучающемуся даётся время на подготовку. Оценивается владение материалом, его системное освоение, способность применять нужные знания, навыки и умения при анализе проблемных ситуаций.
	7. Таблица соответствия компетенций, критериев оценки их освоения, оценочных средств и этапов их формирования
	8. Методические указания для обучающихся при освоении дисциплины
	Работа на практических занятиях предполагает активное участие в дискуссиях и решении задач. Для подготовки к занятиям рекомендуется выделять в материале проблемные вопросы, затрагиваемые преподавателем в лекции, и группировать информацию вокруг них.
	При работе с терминами необходимо обращаться к словарям, в том числе доступным в Интернете, например на сайте http://dic.academic.ru.
	Подготовка по теме 1.1 «Строение атома, структура ядра, изотопы» проводится по конспектам лекций и источникам литературы [3, с.3-13].
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №1;2 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Самостоятельная работа № 1 проводится в группе с обсуждением хода решения, применяемых способов и формул, проверкой результатов и проведением работы над ошибками.
	Подготовка по теме 1.2 «Виды и механизмы образования химической связи» проводится по конспектам лекций и источникам литературы [3, с.24-54].
	Сообщения проводится в группе с обсуждением заданной темы.
	Подготовка по теме 2.1 «Общее понятие о металлах и неметаллах. Как простых веществах. Окислительно-восстановительные свойства металлов и неметаллов» проводится по конспектам лекций и источникам литературы [3, с.155; с.164; с.174].
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №3;4 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Подготовка по теме 2.2 «Оксиды. Основания. Кислоты. Соли. Их классификация, нахождение в природе, способы получения, свойства и применение важнейших представителей» проводится по конспектам лекций и источникам литературы [3, с.180-200].
	Устный опрос по этой теме проводится в формебеседы.
	Практическоезанятие №5;6 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	При оформлении работы обучающийся должен руководствоваться Методическими указаниями к практическим занятиям и самостоятельной работе / Составитель: преподаватель З.Ф.Рамазанова – Набережные Челны: Изд-во Набережночелнинский институт ФГАОУ ВО «Казанский (Приволжский) федеральный университет», 2014. – 14 с.
	Подготовка обучающихся по теме 3.1«Теория электролитической диссоциации, электролиты и неэлектролиты» проводится по конспектам лекций и источникам литературы [3, с.145,146] .
	Устный опрос по этой теме проводится в формебеседы.
	Практическое занятие №7;8 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Самостоятельная работа №2проводится в группе с обсуждением хода решения, применяемых способов и формул, проверкой результатов и проведением работы над ошибками.
	Подготовка обучающихся по теме 4.1 «Теория строения органических соединений» проводится по конспектам лекций и источникам литературы [1, с.13-22] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №9 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Подготовка обучающихся по теме 5.1 «Предельные углеводороды. Алканы и циклоалканы» проводится по конспектам лекций и источникам литературы [1, с.23-33; 34] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №10 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Подготовка обучающихся по теме 5.2 «Непредельные углеводороды. Алкены. Алкадиены» проводится по конспектам лекций и источникам литературы [1, с.33-47] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №11 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Подготовка обучающихся по теме 5.3 «Непредельные углеводороды. Алкины» проводится по конспектам лекций и источникам литературы [1, с.47-52] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №12 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Подготовка обучающихся по теме 5.4 «Гомологический ряд аренов. Бензол-представитель аренов» проводится по конспектам лекций и источникам литературы [1, с.52-55] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №13 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Контрольная работа №1 проводится в группе с обсуждением хода решения, применяемых способов и формул, проверкой результатов и проведением работы над ошибками.
	Подготовка обучающихся по теме 6.1 «Спирты и фенолы. Классификация спиртов» проводится по конспектам лекций и источникам литературы [1, с.63-79] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №14 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Подготовка обучающихся по теме 6.2 «Гомологический ряд альдегидов и кетонов» проводится по конспектам лекций и источникам литературы [1, с.80-84] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №15 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Самостоятельная работа №3 проводится в группе с обсуждением хода решения, применяемых способов и формул, проверкой результатов и проведением работы над ошибками.
	Подготовка по теме 6.3 «Карбоновые кислоты. Классификация карбоновых кислот» проводится по конспектам лекций и источникам литературы [1, с.84-92].
	Сообщения проводится в группе с обсуждением заданной темы.
	Подготовка обучающихся по теме 6.4 «Сложные эфиры и жиры. Мыла» проводится по конспектам лекций и источникам литературы [1, с.92-100] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №16 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Контрольная работа №2 проводится в группе с обсуждением хода решения, применяемых способов и формул, проверкой результатов и проведением работы над ошибками
	Подготовка по теме 6.5 «Углеводы, их классификация» проводится по конспектам лекций и источникам литературы [1, с.100-116].
	Сообщения проводится в группе с обсуждением заданной темы.
	Подготовка обучающихся по теме 7.1 «Понятие об аминах. Анилин» проводится по конспектам лекций и источникам литературы [1, с.116-122] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №17 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Подготовка обучающихся по теме 7.2«Аминокислоты. Белки» проводится по конспектам лекций и источникам литературы [1, с.122-134] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №18 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Контрольная работа №3 проводится в группе с обсуждением хода решения, применяемых способов и формул, проверкой результатов и проведением работы над ошибками
	Подготовка по теме 7.3 «Нуклеиновые кислоты» проводится по конспектам лекций и источникам литературы [1, с.135-142].
	Сообщения проводится в группе с обсуждением заданной темы.
	Самостоятельная работа №4 проводится в группе с обсуждением хода решения, применяемых способов и формул, проверкой результатов и проведением работы над ошибками.
	Подготовка обучающихся по теме 8.1 «Общее понятие о ВМС, их классификация на примере полиэтилена и капрона» проводится по конспектам лекций и источникам литературы [1, с.38; с.162-166; с.169] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №19 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Сообщения проводится в группе с обсуждением заданной темы.
	Подготовка обучающихся по теме 9.1 «Понятие о биотехнологии. Генная инженерия» проводится по конспектам лекций и источникам литературы [1, с.139-142] .
	Устный опрос по этой теме проводится в форме беседы.
	Практическое занятие №20 проводится в группе с постановки проблемных вопросов и обсуждением заданной темы.
	Промежуточная аттестация по этой дисциплине проводится в форме дифференцированного зачета. При подготовке к зачету необходимо опираться, прежде всего, на лекции, а также на источники, которые разбирались на занятиях в течение учебного года. В каждом билете дифференцированного зачета содержится два вопроса.
	9. Учебно-методическое и информационное обеспечение дисциплины
	10. Материально-техническое обеспечение дисциплины
	Освоение дисциплины «Химия» предполагает использование следующего материально-технического обеспечения:
	Принтер и ксерокс для создания раздаточных материалов.
	Учебно-методическая литература для данной дисциплины имеется в наличии в электронно-библиотечной системе "ZNANIUM.COM", доступ к которой предоставлен обучающимся. ЭБС "ZNANIUM.COM" содержит произведения крупнейших российских учёных, руководителей государственных органов, преподавателей ведущих вузов страны, высококвалифицированных специалистов в различных сферах бизнеса. Фонд библиотеки сформирован с учетом всех изменений образовательных стандартов и включает учебники, учебные пособия, монографии, авторефераты, диссертации, энциклопедии, словари и справочники, законодательно-нормативные документы, специальные периодические издания и издания, выпускаемые издательствами вузов. В настоящее время ЭБС ZNANIUM.COM соответствует всем требованиям федеральных государственных образовательных стандартов среднего профессионального образования нового поколения.
	Учебно-методическая литература для данной дисциплины имеется в наличии в электронно-библиотечной системе Издательства "Лань", доступ к которой предоставлен обучающимся. ЭБС Издательства "Лань" включает в себя электронные версии книг издательства "Лань" и других ведущих издательств учебной литературы, а также электронные версии периодических изданий по естественным, техническим и гуманитарным наукам. ЭБС Издательства "Лань" обеспечивает доступ к научной, учебной литературе и научным периодическим изданиям.
	В образовательном процессе используются социально-активные и рефлексивные методы обучения, технологии социокультурной реабилитации с целью оказания помощи в установлении полноценных межличностных отношений с другими обучающимися, создании комфортного психологического климата в студенческой группе.
	
	Условия обучения инвалидов и лиц с ограниченными возможностями здоровья:
	- учебные аудитории, в которых проводятся занятия со студентами с нарушениями слуха, оборудованы мультимедийной системой (ПК и проектор), компьютерные тифлотехнологии базируются на комплексе аппаратных и программных средств, обеспечивающих преобразование компьютерной информации доступные для слабовидящих формы (укрупненный текст);
	- в образовательном процессе используются социально-активные и рефлексивные методы обучения: кейс-метод, метод проектов, исследовательский метод, дискуссии в форме круглого стола, конференции, метод мозгового штурма.
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