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1. TACIHOPT PABOYEM IIPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEAMETA XUMMUS B IPOPECCUHA

1.1. O6aacTs npuMeHeHHs padoueii mMporpamMmbl
Pabouast mporpamma 0011e00pa30BaTENLHOTO Y4eOHOTO MpeaMeTa SBISETCS YacThi0 OCHOBHOM
npodeccuonanibHON oOpazoBarenbHO Tporpammel — [IIIKPC B cootrBerctBUu ¢ ®I'OC mo
npodeccuu CITO 20.01.01 IMoxxapHubrit
1.2. MecTo 001€00pa30BaTeJbHOI0 y4eOHOI0 MpeIMeTa B CTPYKTYpe OCHOBHOM
npogeccuoHaIbLHOI 00pa3oBaTeIbHOM MPOrpaMMbI:
OOmieoOpa3oBarenbHblil  y4eOHbIH mpeamer  «XuMmug B Hpodeccuuy»  BXOIUT B
00111e00pa30BaTeNbHbI  y4eOHBIN [IUKIL.
1.3. Heau u 3amaum o0meo0pa3oBaTeJbHOr0 Y4eOHOro mpeaMera — TpPeO0OBaHHS K
pe3yJIbTaTaM OCBOEHHSs Y4eOHOro mpeiMeTa:
OcBoenue coaepkanust 00IE00pa30BaTEILHOTO YUeOHOTO TipeaMeTa «XUMHUsA B
npodeccuny, 00eCIIeYMBaeT JOCTIKEHHE CTYACHTAMH CIEIYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

- YYBCTBO TOpAOCTM M YBAXKCHUA K HUCTOPUU U JOCTUKCHUIAM OTE€YECTBEHHOM
XUMHYECKOM HAYKH; XUMHUYCCKU I'PaMOTHOC IIOBCICHHUC B HpO(I)CCCHOHaHBHOfI JACATCIIBHOCTHU U B
6HTy npu O6paH_I€HI/II/I C XUMHUUYCCKHUMU BCIICCTBAMHA, MAaTCpHUATIAMHU U ITPOLCCCAMHU,

- TOTOBHOCTbH K MPOJIODKCHUIO 00pa30BaHUs U MOBBIMICHHS KBaTU(UKAIIUU B U30paHHOMN
poeCCUOHAIBHON JICSITEIIPHOCTA U O0BEKTUBHOE OCO3HAHUE PO XUMUYECKUX KOMIETEHITUN
B OTOM;

-yMEHHE HCMOIb30BaTh JIOCTHXKEHUS COBPEMEHHOM XMMHUYECKOW HAYKHM M XUMHYECKHX
TEXHOJOTHI [Isl TOBBIIIEHUS COOCTBEHHOTO HWHTEIJIEKTYalbHOTO pa3BUTHS B BBIOpaHHOMN
npohecCHOHANBEHON e TENbHOCTH;

MCTAIIPCAMCTHBIX

- HWCIOJIb30BAHWEC PAa3JIMYHBIX BUI0B MMO3HABATCIILHOM ACATCIIPHOCTH W OCHOBHBIX
WHTEJUICKTYJIbHBIX Omeparuil (MMOCTaHOBKHM 3adadd, (OPMYJTUPOBAHUS TUIIOTE3, aHaIUu3a W
CHUHTE3a, CpPaBHCHUA, O606HI€HI/I$[, CUCTEMATU3alM, BBIABJICHUA NPUYIUHHO-CICACTBEHHBIX
CBSI3€H, MOMCKAa aHAJIOrOB, (POPMYIUPOBAHUS BBIBOJOB) JUIS PELICHUS IOCTABICHHOW 3a/1a4H,
NPUMEHEHHE OCHOBHBIX METOAOB ITO3HAaHUs (HAONIOAEHHS, HAYyYHOTO OJKCIIEPUMEHTA) IS
U3yUYEHHs] PA3JIMYHBIX CTOPOH XUMHYECKHX OOBEKTOB M MPOILECCOB, C KOTOPHIMH BO3HHKAET
HE0OXOIMMOCTh CTAJIKUBAThCA B IPOecCHOHATIBLHOM chepe;

- HCIIOJIb30BAHUC PA3JIMYHBIX HCTOUYHHUKOB IJI IOJYYCHUS XUMHYECKOHN I/IH(i)OpMaIII/II/I,
YMCHUC OLICHUTH €c AOCTOBCPHOCTH JII JOCTHIXKCHUA XOopomux PE3YJIbTATOB B
npodeccuoHanbHOM chepe;

MPEAMETHBIX:

- ¢(OpMHUPOBAHHOCTH MPEJCTABICHUN O MECTE XUMUU B COBPEMEHHOW HAYyYHON KapTHUHE
MUpa; TOHUMAHUE POJIH XUMHUH B (HOPMHUPOBAHHUH KPyro3opa M (PyHKIHOHAIBHON IpaMOTHOCTH
YeJoBeKa I PELICHHS TPAaKTUUYECKHX 3a/1aY;

- BJIQJICHUE OCHOBOIMOJIATAIOUIUMHU XUMHUYECKMMH TMOHATHUSMH, TEOPUSMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;
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- BJIAJICHUE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, HCIIOJE3YEMBIMH B XHMUU:
HaOJIOZICHUEM, ONMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00palaThIBaTh, OOBICHATH
pe3yJIbTaThl MPOBEICHHBIX OMBITOB M JIEIATh BBIBOJbI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSThH
METO/IbI IIO3HAHUSI TP PEIICHUH MPAKTUYCCKHUX 3a/1a4;

- C(bOpMI/IpOBaHHOCTL YMCHUA NaBaTb KOJINMYCCTBCHHBIC OLICHKU U MMPOU3BOAUTDL PACUCThI
10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM;

- BJaACHUC IIpaBUJIaMH TCXHUKH 0€e30I1aCHOCTH IIpru HMCIOJb30BAHUN XHUMHYCCKUX
BEIIIECTB;

- copMHUPOBAaHHOCTH COOCTBEHHOW TO3HMIMK TI0 OTHOIICHUIO K XHMHYECKOH
UHPOPMAIINH, ITOJTy4aeMON M3 PA3HBIX HCTOUHUKOB.

1.4. Kosin4ecTBO 4acoB HA 0OCBOeHHe padoueii mporpaMMbl mpeaMeTa
MaxkcumanbHON yueOHOW Harpy3Kku CTyJeHTa 258 JyacoB, B TOM YHUCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOI Harpy3ku cryieHTa 172 yacos;
CaMOCTOSITEIIEHOM paboThI CTyIeHTa 86 JacoB.



2.CTPYKTYPA U COAEP/) KAHUE OBHIEOBPA30BATEJIBHOI'O YYEBHOI'O

INPEIMETA

2.106bem 0011€00pa30BaTEILHOr0 Y4eOHOI0 NpeAMeTa U BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThI KoanuectBo
4acoB
MaxkcumanabHasi yueOHasi Harpy3Ka (Bcero) 258
Oo6s13aTesIbHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 172
B TOM YUCIJIE:
MPAKTUYECKUE 3AHATUSA 44
nabopaTopHble paboThI -
KOHTPOJIbHBIE paOOThI 4
CamocrosiTesibHasi padoTa o0yualonierocs (Bcero) 86
B TOM YHCIIE:
- MOATOTOBKA JTOKJIAJIOB, COOOIICHMI, pedepaToB, MPe3eHTAIHH; 41
- pelIeHne TECTOB, 3a]a4 U YIPAKHEHUIA; 41

- BBIIIOJIHCHUC MHAUBUAYAJIBHOI'O IPOCKTA,

Hmozoeas ammecmayus 6 popme oughghepenyuposannoco 3auema




1.2. TEMATHYECKHUM IVIAH U COJAEPXKAHUE OBIIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA «XUMUS B IPO®ECCHUWN»

HaumenoBanue pasnenos | Coaep:xxanue yueOHOro MatepuaJja, JJjadopaTtopHbie padoThbl U NpaKkTHYecKue 3auaTus, | O0bem 4yacoB | YpoBeHb
U TeM CaMOCTOsITe/IbHAsA padoTa CTYyJAeHTOB OCBOCHHA
1 2 3 4
Pazgen 1. O6mas u 88
HEOpPraHu4vecKasi XUuMHs
Paznea 1. 1 OcHoBHBIE Coaepixanue yueOHOro MaTepuasa 8
MOHATHS U 3aKOHbI XMMHH
OcHoBHble MOHATHS XUMHMH. BemecrtBo. AtoM. Monekyna. XUMHYECKHH 3JIEMEHT. 1
Aunmotponus. IIpocTeie U cnoxHbIE BemecTBa. KauecTBEHHBIM U KOJIMYECTBEHHBIM COCTaB
BeIleCcTB. XUMHUYEeCKHe 3Haku U (opMmyibl. OTHOCHTENbHbIE aTOMHAs W MOJEKYJspHas
Maccol. KonnuecTBo BemecTsa.
CrexuomeTpus. 3aKOH COXPAHEHUS MAcChl BELIECTB. 3aKOH IIOCTOSTHCTBA COCTAaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTajapo U CJleACTBUSA U3 Hero. PacuerHble 3a7auu Ha
HaXO0XJECHUE OTHOCUTEIIBHOM MOJIEKYJSIPHOW MAacchl, OIPEAEIEHUE MACCOBOM [10JU
XMMHYECKHX 3JIEMEHTOB B CJIO’KHOM BEILIECTBE.
[IpopunbHbie M MpodecCHOHATBPHO 3HAYMMBIE 3JIEMEHTBHI COJEpPXKAaHUA. AJUIOTPOIIHBIE
MoauuKauu OBIBAIOT: Y yriepojaa - anMas, rpaduT; y KUCIOpoaa - KUCIOPOJ, 030H; y
oJioBa - cepoe U Oenoe 0soBo. [ToHATHE O XMMHUYECKOH TEXHOJOIMM, OMOTEXHOJOTMU U
HAaHOTEXHOJIOTUH.
IMpakTnyeckue 3aHATHS 4
[Ipaktuueckass paboraNel «PemeHue sKcreprUMEHTaIbHBIX 3a/lad [0 HEOpraHMYeCKOn
XUMUID
[Ipaktuueckas paboraNe2 «IlonyyeHue ra3oB 1 U3y4eHHE UX CBOWCTB»
KoHTpoJbHbIe padoThI -
CamocTosiTe1bHAsi paboTa CTYJEHTOB: ITOATOTOBKA JIOKJIAJI0B, COOOIIEHUH, pedepaToB 6
-«buorexHonorus u reHHas uHxxeHepust — rexnonoruu X XI Beka»
- «HaHOTEXHOIOrUs KaK IPUOPUTETHOE HAIIPABJIICHUE PA3BUTUS HAYKHU U ITPOU3BOJCTBA
B Poccuiickoit @enepanumny
Pa3nen.l.2llepuonnyeckuii | Cogepkanue yueOHOro MaTepuasa
3akoH u Ilepuoamueckas | [lepuonmueckuii 3akon J[.M.Menneneera. Otkpeitue I.M1.Menzaeneesbim [lepuonndeckoro | 8 1.2

CHUCTEMA XUMHUYECCKHX

3akoHa. [lepuonmueckuii 3akoH B (opmymupoBke JI. M. MenneneeBa. Ilepmonnueckas
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3JIEMEHTOB
J.N.MenpaeneeBa
CTpOeHHe aToMa

TabnuIa XUMHYECKUX JIEMEHTOB — rpaduyeckoe 0ToOpakKeHHE MEPHOIUIECKOTO 3aKOHa.
CTpyKTypa nmepuoanYecKoil TabIuIbl: Mepruoabl (Malible U OOMbIIKe), TPYNIbl (TJIaBHAS H
nmoboyHass). AToM — cloXHas 4dactuia. SAapo (MPOTOHBI M HEWTPOHBI) W DJICKTPOHHAS
obonouka. M3orombl. CTpoeHHE 3JIEKTPOHHBIX OOOJOYEK AaTOMOB 3JIEMEHTOB MaJIbIX
nepruooB. OCOOCHHOCTH CTPOSHHUS AJIEKTPOHHBIX O0OJIOUYEK aTOMOB JJIEMEHTOB OOJBIITUX
nepuosioB (mepexonHbIx 3neMeHToB). [lonstue 06 opOutansax. s-, p-u d-opOutanu.
DneKTpOHHBIE KOHMUTYpAIIMH AaTOMOB XUMHUYECKHX JIEMEHTOB.

IIpakTHYecKue 3aHATHS
[Ipaktuyeckas padoraNe3 «PemieHne skcepuMEHTaIBHBIX 3a1au» cTp244
[TpakTrueckas padbotaNed «OnpeneneHns CBUHIIA B CMBIBAX CO CTEH»

KoHTpoJibHbIE padoThl

CamocrosiTesibHasE padoTa CTYJEHTOB: IOATOTOBKA JIOKJIAJI0B, COOOLICHUH, pedeparTos,
MIPE3CHTALUMN.

-«oKu3nb u gesrenvHOCTh J[.M1.Menneneena»

- «[TeproanueckoMy 3aKoHy Oyayliiee He FPO3UT pa3pyIICHUEM. . .»

Pa3nen. 1.3 Ctpoenne
BelecTBa

Coaepixanue yueOHOro MaTepuasa

HNonnas xumuyeckasi cBsaA3b. KaTumoHbel, uMX oOpa3oBaHME M3 aTOMOB B pe3yJibTaTe
rpolecca OKHUCJIECHHA. AHHOHBI, UX OOpa3oBaHME M3 aTOMOB B pe3ysbTare IMpolecca
BOCCTAaHOBJICHUA. VOHHasg CBA3b KAaK CBA3b MEXAY KaTHOHAMU M AHMOHAMM 3a CUYET
NEKTPOCTATUYECKOTO NpUTsDKeHUs. Kiaccudukanuss MOHOB: MO COCTaBY, 3HAKy 3apsna,
HAJIMYMIO TUAPATHOHN 000704k, MoHHBIE KpucTananueckue pemerki. CBONCTBA BELIECTB ¢
MOHHBIM TUIIOM KPUCTANINYECKON PEIIECTKH.

KoBanenTHass XxuMmuyeckasi cBsiI3b. MexaHu3M o0O0pa3oBaHMsl KOBAJIEHTHOH CBS3U
(0OMEHHBIN U TOHOPHO-AKIIETITOPHBIH). DIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHBIE TOJspHAst
U HemnossipHas CBA3M. KpaTHOCTh KOBAJEHTHOW CBS3U. MOJEKYJsIpHbIE M ATOMHBIE
KpUCTAJUIMYECKHEe penieTkn. CBONCTBAa BEIIECTB C MOJEKYJISPHBIMA M aTOMHBIMH
KPUCTAIUIMYECKUMHU PEIIETKAMU.

Meta/uinyeckass c¢Bsi3b. MeTayuiMueckass KpUCTAUIMYECKAs pElIeTKa M METauInYecKast
Xumuyeckas cBsa3b. OU3NYECKUE CBOMCTBA METAILIOB.

ArperatHbie COCTOSIHMSI BeLIeCTB M BOJAOPOJHAsA CBA3b. [Bepuoe, XKUIKOE W
razoo0pa3Hoe cocTosiHus BelecTB. [lepexo BemecTBa U3 OAHOTO arperaTHOro COCTOSIHUS B
npyroe. Bonopoanas cBsi3b.

Yucreie Bemwecrsa U cMecu. llonsatue o cmecu BemiecTB. ['OMOreHHbBIE U ITE€TEPOrCHHBIE
cmecu. CoctaB cMeceil: 00beMHasi U MaccoBasi 101U KOMIIOHEHTOB CMECH, MaccoBasl J10Jis
IIPUMECEH.
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JAucnepcHble cucrembl. [lonstne o pgucnepcHoit cucreme. JlucmepcHas dasza u
nucriepcuonHas cpena. Knmaccudukanus aucnepcHbix cucteM. [loHATHE O KOJJIOMIHBIX
CUCTEMaXx.

IIpodunibubie U NMpodecCHOHATBHO 3HAYUMbIE JJIEeMEHTHI coaepxkanud. llomsspHocTh
CBSI3M M TOJSAPHOCTH MoJiekyybl. KonneHncamus. Tekydects. Bo3ronka. Kpucramnuzanus.
CybOnmumaruss u  necyOnumanms. AHoManuu (U3WYECKUX CBOWCTB Bonbl. JKuukue
KpUCTAJLIbl. MUHepasbl U TOpHBIE MOPOAbI KaK MPUPOJHBIE CMECU. DMYJIbCUU U CYCIICH3UH.
3o (B ToM ymciie apo3onn) U renu. Koarymsus. Cunepesuc.

I[IpakTnyeckue 3aHATHA

[Ipaktuueckass paboraNe5 «IlpuroroBiieHne pacTBOPOB C 3aJaHHON MaccoBOMl JoJei
pacTBOPEHHOIO BeLIECTBa» 1-1 cemecTp

[IpakTuueckas paboraNe6 «PenieHne NpakTUYECKHUX PACUETHBIX 3a1aWy

KoHTpoJibHbIE padoThI

CaMocTosiTeIbHAsi PadoTa CTYJAEHTOB. pCIICHHE TECTOB, 3aJa4 W YIPAKHCHHUI:
I'a6puensu O.C. , I'.I'.JIpicoBa yueOHOe mocoOue A CTyI. cpel. mpod. yued. 3aBeieHuit /—
M., 2013.

Paznen 1.4 Boaa.
PacTBOpHI.
DJICKTPOJUTHYCCKAS
AUCCONMALMSA

Copep:xaHue y4e0HOI0 MaTepuaJia

Bonaa. PactBopbl. PacTBopenne. Bosa kak pactBoputesb. PacTBOpUMOCTh BEILIECTB.
Haceliennsie, HeHACHIIICHHBIC, TIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTH PACTBOPUMOCTH
ra3oB, JKMJIKOCTEH U TBEpAbIX BEUIECTB OT pazNu4HbIX ¢dakTopoB. MaccoBas H0IsA
PacTBOPEHHOTO BEILLIECTBA.

DJIEKTPOJIMTHYECKAS TUCCOUMANUS. DICKTPOIUTHI U HEIJEKTPOUTHL. DIIEKTPOIUTHUECKAS
nucconmanusi. MexaHu3mbl 3JIEKTPOJIMTUUECKOM TUCCOLMALIMU JIJISl BEIIECTB C PA3IUYHBIMU
TUNIAMU XUMUYECKOW CBs3U. ['mapaTupoBaHHble M HErHApaTHpOBaHHbIE MOHBI. CTeneHb
NEKTPOIUTHYECKON Juccormanui. CuinbHble UM cinalbble  3JeKTpoiauThl. OCHOBHBIE
MOJIO’KEHUSI TEOPUU DIEKTPOIUTHUECKON auccouuanuu. KucioTel, OCHOBaHUS U COMHM Kak
AJEKTPOJIUTHI.

IIpopuabubie 1 nMpodecCHOHAIBHO 3HAYMMbIE 3JIEMEHTHI cojAep:kaHusi. PacTBopeHue
Kak  (Qu3MKO-XUMHUYECKHi  mporecc.  TeruioBble  3((EKTBl MpPU  PACTBOPEHUHU.
Kpucramnoruapatel. PemeHue 3agad Ha MaccoBYIO [IOJIF0 PACTBOPEHHOTO BEIIECTBA.
[IpuMeHeHne BOJBI B TEXHUYECKUX IeNsX. JKeCTKOCTh BOJBI M CIOCOOBI €€ yCTpaHECHHS.
MunepanbHble BOJBIL.
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1.2

IIpakTyeckune 3aHATHS
[TpakTrueckas padbotaNe7 «l3ydeHHE )KECTKOCTH BOJIBI M CIIOCOOOB €€ YCTPaHSHUS»
[IpakTuueckass paboraNe8 «PemnieHne SKCIEPUMEHTAIbHBIX 3a/ad 10 HEOPraHM4eCKOn
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XUMHID

KoHTposbHbIEe padoThI

CaMocTosiTe1bHasi padoTa CTYAEHTOB: TOATOTOBKA JOKJIAJ0B, COOOIIEHUH, pedepaTos,
MIPE3EHTALNMN.

-«I'pyboaucnepcHble CUCTEMBI, UX KIacCU(UKALU U UCTIOIb30BaHUE B TPO(ECCHOHATBHON
JESATCIIBHOCTH»

- «Kocmernueckue ream»

- «[IpuMeHeHne CyCneH3uil U SMYJIbCUI B CTPOUTEIBCTBE»

Paznen 1.5
Kaaccnduxanus
HEOPraHu4YecKuX
COoeTHHEHUH U UX
cBOlicTBa

Conep:xaHue y4eOHOro MaTepuaJia

Kucnorel n ux cpoiictBa. KuciaoThl Kak 3JIEKTPOJIUTHI, UX KJIACCU(PUKALUS 110 Pa3IUYHbIM
npu3HakaM. XHMHMUYECKHE CBOWCTBA KHUCJIOT B CBETE€ TEOPUU DJIEKTPOJUTHYECKON
muccouuanui. OcoOEHHOCTH B3aMMOJECHCTBHUS KOHLIEHTPUPOBAHHONW CEpHOM M a30THOM
KHUCJIOT ¢ MeTajutlaMu. OCHOBHBIE CITOCOOBI MOJTyYEHHs KUCIIOTHI.

OcHoBanusgs W ux cpBoiictBa. OCHOBaHUSA Kak D3JEKTPOJIMUTHI, UX KiIacCUPUKAIUSA IO
pa3MuYHbIM  IpU3HaKaM. XHMHUYECKHE CBOWCTBA OCHOBaHMM B CBETE TEOpUU
MEKTPOIIUTUYECKON Juccounanuu. PasnojkeHune HEpacTBOPUMBIX B BOJIE€ OCHOBAaHHUHU.
OcHOBHbIE CIOCOOBI OTYYEHUSI OCHOBAHUH.

Cosmm u ux cpoiictBa. Conu kak aeKkTpoiauTsel. Conu cpenHue, KUCIbIE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUH IEKTPOIUTHUECKON quccoruanui. CrnocoOsl
nosyuyeHus cosneu. ['maponus cosen.

Oxcuabl 1 ux cBoiicTBa. ConeoOpasyrole u HecojeoOpasytomue okcuabl. OCHOBHBIE,
aM(pOTepHblE M KHUCIOTHBIE OKCHIbl. 3aBUCHUMOCTh XapakKTepa OKCHAA OT CTEHeHH
OKHCIICHHsS O00pa3yollero ero Meramia. XUMHYECKHEe CBOHCTBa OKcuIoB. Ilomyuenue
OKCH/JIOB.

IIpodpuibubie M NpoecCHOHAIBLHO 3HAYUMbIE JJIEMEHTBbI coiep:kaHus. IIpaBuna
pa3zbaBieHHs] cepHOM KHUCIOTHL. Mcronb30BaHWE CEpHON KHUCIOTHI B MPOMBIILIEHHOCTH.
Enxue menoun, ux MCIONb30BaHUE B IPOMBIIIIEHHOCTH. [ aieHas v HeramieHas U3BECTb,
WX TIPUMEHEHUE B CTpOUTENbCTBE. [ nric u anedactp, runcoanue. [lonstue o pH pactBopa.
KucnotHas, menouHas, HEMTpaJbHAsl CPEA PACTBOPOB.

1.2

IIpakTHYecKue 3aHATHS
[Ipaxtuyeckast paboTaNe9 «3HaKOMCTBO CO CBOMCTBAMH KHCIOT M OCHOBaHHI»
[Tpaktuueckas padoralNel 0 «Knaccudukaius cosiell M UX OTHOILIEHHUE K Boje. [ 'uaponus»

KonTpoabHubie padoThbl

CamocrosiTesibHAsE padoTa CTYIEHTOB. pEIICHWE TECTOB, 3aJad M yIPaKHEHWI:
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lNabpuensu O.C. , I'.I'.JIsicoBa yueOHOE TTOCOOHE TSI CTY . cpea. nmpod. yued. 3aBeacHu /—
M., 2013.

Pazgea 1.6 Xumuuyeckue
peakuuu

Conep:xaHue y4eOHOro MaTepuaJia

Kaaccupukanma XumMuYecKHX peaknmil. Peakuum  coeavHEHHs, Pas3lIOKEHHS,
3amenieHusi, ooMeHa. Kartamutmueckue peakumu. OOpaTHMble W HEOOpaTUMBIE pPEaKIUH.
I'oMoOreHHbIE U reTEpOreHHbIE pPEeaKUMHU. JK30TEPMUUECKHE U YHAOTEPMHUUYECKUE PEaKLIUU.
TennoBoii 3¢ pexT xumuueckux peakuil. TepMoxuMuueckue ypaBHEHUS.
OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peaknuu. CreneHb oOkucieHUd. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTENs U OKHCIeHHE. MeTox »ieKTpoHHOro OanaHca Ui
COCTAaBJICHUS YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM.

Cxopoctb xumMuuyeckux peakuui. [loHATHE O CKOpPOCTHM XHMHUYECKHUX peaKIuil.
3aBUCUMOCTh CKOPOCTHM XHMHYECKHUX peaKUUil OT pazauuHbIX (aKTOPOB: MPUPOJBI
pearupyoInx BEeIEeCTB, X KOHIEHTPAlUU, TEMIIEPATyPbl, IOBEPXHOCTH COIPUKOCHOBEHUS
U UCIIOJIb30BaHUs KaTalu3aTOPOB.

O0paTumocTh XMMHYecKHX peakuumii. OOpatumble U HeoOpaTUMble peaKLUu.
XUMHUECKOE PABHOBECHE U CIIOCOOBI €T0 CMEILEHHUS.

IIpoduibHbie U MPOPecCHOHATBLHO 3HAYMMBIE JJIEMEHThI coaep:xkanus. [lonaTue

00 ayieKkTponu3e. DJEKTPOJIM3 PacIIaBOB. DJIEKTPOJIU3 PACTBOPOB. DJIEKTPOIUTHUYECKOE
noyyeHue amtoMuHMs. [IpakTMdeckoe NpUMEHEHHE JJIeKTpoiu3a. [albBaHOIUIACTHKA.
l'anpBanocterus. PadunupoBanue 1nBeTHbIX MeTauioB. Karanus. [oMoreHHsle u
rereporeHHple  Karanuzatopbl. [Ipomotopel. Karanutuueckue sapl.  HruGuTopsl.
[Tpon3B0OICTBO aMMHMaKa: ChIPbE, allIapaTypa, HAy4Hble IPUHLIUIIBIL.

IIpakTHYecKue 3aHATHS
[Ipaktuyeckas paboralNel 1-12 «OmnpeneneHne OCHOBHBIX XapAKTEPUCTUK TOPEHUSDY

KonTtpoJsbHbie padoTsl
Kontponbnast paboraNel «Knaccudukanms XkMHUUECKUX PEaKIHi»

CamocrosiTeibHasi padoTa CTYAEHTOB. pEIICHHEe TECTOB, 3aaad M YIPaKHCHH:
Ia6puensu O.C. , I'.I'.JIsicoBa yueOHOE MOCOOUe s CTYI. Cpell. pod. yued. 3aBeieHui /—
M., 2013.
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Pazgea 1.7 Metaaabsl u
HEeMeTaJJIbI

Conep:xaHue y4eOHOro MaTepuaJia

Metaaiabl. OcoOEHHOCTH CTpPOEHHsS aTOMOB M KpucTayuioB. Dusnueckue cBoOiCTBa
MeTaiuioB. Knaccuukanus MeTauioB MO pasIMYHBIM MpU3HAKaM. XHMHUYECKHUE CBOMICTBa
METAJUIOB. DJEKTPOXUMHUECKUI DSl HampsOKeHWH MetaisioB. Metamtotepmus. OoOuiue
cnocoObl  monmyueHuss MertamnoB. Ilowsatme o wMertamnypruu. ITupomerammyprus,
TUIPOMETAJUTYPrusl U 3JeKTpoMeTaryprusi. CIulaBbl UepHbIE U LIBETHBIE.

Hemeraiuibl. OcoOeHHOCTM CTpOeHHs aroMoB. Hemeramibl — mpocThie BeELIECTBA.
3aBUCHUMOCTh CBOWCTB TaJIOTEHOB OT MX IIOJOXKEHUS B NEPUOAMYECKON CHCTEME.
OxucnauTenbHble M BOCCTAaHOBUTEIIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT HX
TIOJIOKEHUS B PSLY DJIEKTPOOTPULIATEIIbHOCTH.

IMpoduabHbie 1 npodeccHOHAIBHO 3HAYHUMbIE JJIeMEeHTHhI coaep:kaHusi. Kopposus
METAJJIOB: XUMHUYECKass U DIIEKTPOXUMHUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPpO3UU OT
yCIOBUH OKpysKaromeld cpeabl. Knaccudukanus Koppo3uu METaUIOB IO  Pa3iIMuHbIM
npu3HakaM. CrocoObl 3alIUTHl METAIIOB OT KOPpo3uu. [Ipon3BoACTBO YyryHa U CTalIH.
[Tonyuenne HeMmeTalIOB (PAKLMOHHOM MEPEroHKOM >KMIKOTO BO3AYyXa M 3JIEKTPOIM30M
pPacTBOPOB WJIM PacIUIaBOB 3JIEKTPoJauTOB. CHIMKaTHAsE IPOMBILUIEHHOCTh. [Ipon3BoacTsBo
CEpPHOM KHUCIJIOTBHI.

IIpakTr4yeckue 3aHATHS
[TpakTrueckas paboralNel3 «DakTophl, BIHUSAIONIME HA CKOPOCTh XUMUUYECKON PEaKIIUIDY

KonTtpoJsbHbie padoThI
Kontponbnast pabotaNe2 « Kiacchl HeOpraHMueCKUX COSAUHEHUID

CamocrosiTe1bHasi padoTa CTYJEHTOB: IOATOTOBKA JIOK/IAI0B, COOOLICHUH, pedepaTos,
MIPE3CHTALIUMN.

- «Ponp MeramioB B MCTOpHM YEIOBEYECKOM UMBHIM3AalUU. lcTopus OTedecTBEHHOU
yepHOil MeTautypruu. CoOBpeMEHHOE METaJTypruuecKoe IpOU3BOACTBOY

- «McTopust 0TE4ECTBEHHON LIBETHOM METAJUTypruu. Posib METa/UIOB M CIUIABOB B HAY4YHO-
TEXHUYECKOM IIPOrpecce»

-« Koppo3usi MeTaisioB 1 crioco0Osl 3aIUThI OT KOPPO3UN»

Pazgen 2. Opranmyeckasi
XHUMHUS

88

Paznen 2.1. OcHoBHbBIE
[MOHATHS OpPraHuYecKoi
XHMHH M TEOpPHUS CTPOECHHSA
DPraHM4YecKuX coeuHeHuil

Conep:xxanue y4e0HOIro MaTepuasia

IIpenmer opranuveckoii xumuu. IIpupogHble, HCKYCCTBEHHBIE U CHHTETHYECKHE
opranuyeckue BemiectBa. CpaBHEHHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMH.
BanentHocTh. XUMHUECKOE CTPOCHHE KaK MOPSIOK COCTUHEHUS aTOMOB B MOJIEKYJIBI 1O
BaJICHTHOCTH.

6
4-it cemecTp

1.2

12




Teopusi crpoennsi oprannyeckux coeanHennii A.M.bytiepoBa. OCHOBHbIE MMOJOKEHUS
TEOPUU XUMUYECKOTO cTpoeHus. Mzomepus u uzomepbl. XuMudeckue GopMyIibl U MOACTU
MOJIEKYJI B OPraHUYECKON XUMHUH.

Knaccudukanus opranmyeckux BemiecTB. Knaccudukaiusi BEHIECTB IO CTPOCHHIO
YTJIEPOAHOTO CKEeJeTa W Halu4Mio (QYHKIHOHANbHBIX TIpynn. ['omonoru u romosorus.
Hayana nHomenxknatypsl [UPAC.

Kanaccupukanuss peakuuid B opraHudeckoid xumuu. Peakuuu npucoeauHeHus
(rumpupoBaHMs, TaJOT€HUPOBAHHUSA, THUAPOTAIOrCHUPOBAHMS, TuapaTanuu). Peakuun
OTILICIUICHUs (JIETUIPUPOBAHMS, JETHAPOTajOreHUpOBaHUs, JAeruapaTtanuu). Peaxiuu
3amenieHus. Peakuyuu usomepusanuu.

IIpodunabHble U NPodecCHOHATBHO 3HAYMMbIE 3JIeMeHThI coaep:kaHus. [lonstue o
cyOctpare u pearcHTe. Peakiuy OKHUCIEHHS W BOCCTAHOBJICHHMS OPraHMYECKUX BEIIECTB.
CpaBHenue kiiaccu(uKaluyu COEIUHEHUHN U KiIaccuPUKAIMU peakiuii B HEOpraHM4eCcKon U
OPraHU4eCKOW XMMHUH.

IIpakTHYecKue 3aHATHS
[Ipaktuueckas paboraNel4 «['eHermyeckas CBS3b MEXAYy KJlacCaMU HEOPraHMYECKUX U
OpPraHUYECKUX COCIUHEHUID)

4 2,3
[Mpaktuueckas paboraNel5 «KadecTBeHHOE ompeneneHue yriepoaa M BOAOpoAa B
OpPraHUYECKUX BEIIECTBAX)
KouTtpoJbHbie padoThl -
CamocrosiTesibHasA padoTa CTYAEHTOB. PELICHUE TECTOB, 3a7a4 U YIPAKHEHUI !
Ia6puensu O.C. , I'.T'.JIpicoBa yueOHOE TocoOue I cTyA. cpen. mpod. yued. 3aBenenuit /— | 3
M., 2013.
Conep:xanue y4eOHOro MaTepuaJia
AJIKaHbI. AJKaHBl: TOMOJOTHUYECKHH psAJl, HU30MEpUsi H HOMEHKIATypa aJIkaHOB.
XWMHYECKHE CBOWMCTBA ajKaHOB (MeTaHa, JTaHA): TOPEHHE, 3aMEICHWE, Pa3JIOKEHUE,
Pasznen 2.2. neruapupoBanue. [IpumeHeHne ankaHoB Ha OCHOBE CBOMCTB.
Yraesoxopoabl U X AJIKeHBbl. OTHIICH, €ro TOJNy4YeHHe (IETHAPUpPOBAaHUEM JdTaHa, JAenojuMepusanueit | 14 2

NPHPOJHBbIE HCTOYHUKH

nonudTUIEeHa). ['omonoruueckuil psia, M3oMepusi, HOMEHKIATypa alKeHOB. XHMUYECKHE
CBOICTBa ATHIJIEHA: TOpPEHUE, KaUeCTBEHHbIE peakiuu (oOecuBeynBaHHE OPOMHOU BOABI U
pacTBOpa I€pMaHraHara Kajus), Tuaparanus, noaumepusanus. [IpumeHeHue sTuieHa Ha
OCHOBE CBOMCTB.

Juennl u kayyyku. IloHATHE 0 AMEHAX Kak YIVIEBOJOPOJAX C ABYMs JABOWHBIMH CBSI3SMHU.
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ComnpsbxkeHHbIe  AWEHBI.  XHMHYECKHME  CBOWcTBa  OyTramueHa-1,3 ©  H30mpeHa:
oOecriBeynBaHre OpOMHOW BOJABI M TOJMMEpH3alMs B Kaydykd. HaTypanpHblii
CUHTETUYECKHE KayuyKu. Pe3uHa.

AJKHMHBI. AnetwieH. XUMHUYECKHE CBOMCTBA aleTHIEHAa: TOpEeHHe, OOecCIBEYMBAHUE
OpOMHOH BOJIbI, TPUCOCIMHEHHUI XJIOPOBOJIOPOJA U THapaTanus. [IpumeHeHue amneruieHa
Ha OCHOBE CBOMCTB. MexKiIaccoBasi U30MEpHs C aJIKaJUEHAMM.

Apenbl. benzon. Xwumuueckue cBoHCTBa O€H30J1a: TOPEHHE, pEaKIMH 3aMEIICHUS
(ranorenupoBanue, HUTpoBaHue). [I[pumenenre 6eH3051a HA OCHOBE CBOWCTB.

IIpupoaHbie HMCTOYHMKHM YrJaeBOAOPoAOB. IIpupoaHslii ra3: cocraB, IPUMEHEHUE B
kayectBe TommBa. Hedts. CocraB u mnepepabotka Hedtu. Ileperonka HedTH.
HedrenpoaykTsi.

IIpopunbHble W npodeccHOHATBHO 3HAYMMbIe 3JIEeMEHTBHI cojaep:xkanus. [IpaBuio
B.B.MapkoBuukoBa. Knaccudukanus u HasHaueHne KaydykoB. Kiaccudukanus wu
Ha3HaueHue pe3uH. Bynkanuzanusa kayuyka. [lonayuyeHue aneruiaeHa NUpoOJIM30M MeTaHa U
KapOuIHBIM criocoOoM. Peakius noiaumepusanuu BUHUIXJIopuaa. [1onuBUHUIXIIOpU U €T0
npuMeHenue. Tpumepusauus anetwieHa B Oenzon. [loHstue 00 3KCTpakiuH.
Boccranosnenue HutpoOeH3zona B aHWIMH. ['oMonornueckuit psan apeHoB. Tomyou.
HutpoBanue Tomyona. Tpormn. OCHOBHBIE HampaBieHHs MPOMBILIUICHHONH NepepadoTKu
npupoHoro rasa. [lomyTHeril HeTsIHOM Ta3, ero nepepadoTka. [Iporecchl MPOMBIILICHHON
nepepaboTku HeQTH: KpeKUHT, pupopMuHTr. OKTAaHOBOE YHUCIO OCH3WHOB M IIETAHOBOE
YUCJIO JU3€JbHOr0 TomMBa. KokcoXxumMuueckoe Npor3BOICTBO U €ro MPOAYKIIMS.

IIpakTr4yeckune 3aHATHS
[IpakTrueckas padotaNel6 « KauecTBeHHBII aHAIN3 OPraHUYECKUX COCTUHECHUID
[Tpaktuyeckast paboralNel7 «neHTH(UKAIMS OPraHUIECKUX COSTMHEHHUI

KoHTpoJbHbIe padoThI
Kontponbras padotaNe3 «YTieBomopoabn

CamocrosiTe/ibHAasi pab0oTa CTYAE€HTOB: TIOJITOTOBKA JOKIAJ0B, COOOIIEHUH, MPE3eHTAIUH.
- XuMus yTAEBOAOPOTHOTO CHIPhS M MOsI Oyayias mpogeccusi.
- YIIieBogopoJHOE TOILTUBO, €T0 BUJIBI M HA3HAUYCHHE.

Paznen 2.3.
Kucsaopoaocoaepxamiue
DpraHuveckue coeIHMHeHUs!

Conep:xanue y4eOHOro MaTepuaJia

Cnuptel.  [lomyuenue »5TaHona OpoOKEHHMEM TIJIIOKO3bI W THApaTalueil ATUJIeHA.
l'unpokcunpHas rpymnmna kak (yHkuuoHanbHasd. [loHsATHE O TpelnenbHBIX OJIHOATOMHBIX
cnupTax. XUMHMYECKHE CBOWCTBA 3TaHOJA: B3aUMOJEICTBHE C HaTpueMm, 0oOpa3oBaHME
MPOCTBIX U CIIOXKHBIX 3(UPOB, OKUCIEHHE B anpaerui. [IpumeHeHHe sTaHONa HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCJIEACTBHS ISl OPraHU3Ma YEJIOBEKA U NPEAYNPEXKICHHUE.

18
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['mueprH kak mnpeacTaBUTENb MHOIOATOMHBIX cHupToB. KauecTBeHHass peaknus Ha
MHOT0aTOMHBIE clIUPTHI. [[puMeHenue rivuepuHa.

®enos. Ousnyeckue M XUMUYECKHE CBOMCTBa (¢eHosia. B3ammHOe BIMsSHHE aTOMOB B
MoJieKysie (eHoda: B3aUMOJCHCTBHE C THUIAPOKCHIOM HATPHs M a30THOW KHCIIOTOM.
[Ipumenenne geHosa Ha OCHOBE CBOMCTB.

Aasaeruabl. [lonstue 00 ampaerugax. AnpAeTHAHAs Tpynna Kak (QyHKIHOHAIbHAS.
dopManpaeru M €ro  CBOMCTBA: OKUCIEHHWE B  COOTBETCTBYIOLIYK)  KHCIIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOIIMK cnupT. IlosyuyeHue anbaeruzioB OKHUCICHHUEM
COOTBETCTBYIOIIUX ciupToB. [Iprmenenne hopmanpaeruia Ha OCHOBE €ro CBOMCTB.
Kap6onoBbie kucjaoThl. [lonstre o kapOoHOBBIX KucnoTax. KapOokcuiabpHas rpymnmna Kak
¢dbyHKumoHanpHas. 'oMoJoruyeckuil psaj nmpeieabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[lonmyuenne KapOOHOBBIX KHCIOT OKHCJICHHEM albJCTHIOB. XHUMHUYECKHE CBOMCTBA
YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MHUHEPAJbHBIMH KHUCIOTaMU M PEaKIHs
stepupukanyn. [I[puMeHeHNEe YKCYCHOM KHCIIOTHI Ha OCHOBE CBOWCTB. BEICIINE XKUpPHBIE
KHCJIOTBI Ha IPUMEPE NAIIbMUTUHOBOM U CTEaPUHOBOIL.

Chaoxnble 3pupsl U kupbl. [lomyueHne ciIoXHBIX 3(DUPOB peakmuen >TepUPHUKAIHH.
Crnoxuble 3¢upbl B npupojie, ux 3HaueHue. [IpuMeHeHne crnoxHbIX 3(pUPOB HAa OCHOBE
cBoiicTB. Kupbl kak cioxsble >¢upsl. Knaccupukanus xupoB. XHUMHYECKHE CBOWCTBA
JKUPOB: THAPOJIM3 W TUAPUPOBAHUE >XKUIKUX >XHUpPOB. [IpuMeHeHHe >XKMpOB Ha OCHOBE
cBOMCTB. MbL1a.

YriueBoabl. VYTrieBoabl, HMX KiIacCHPHUKAIUs: MOHOcaxapuabl (TiIr0Ko3a, (GpyKTo3a),
qucaxapuibl (caxaposa) U moJiucaxapuabl (Kpaxmall U 1eJUTiod103a). [ roKo3a — BEHIeCTBO
C JBOMCTBEHHOW (YHKIHMEH — aibACTUIOCHUPT. XHUMHYECKHE CBOWCTBA TJIFOKO3BI:
OKHCJICHHE B TJIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B COpOHT, CIIMPTOBOE OpOXKEHHE.
[IpuMeHeHne TIOKO3bl Ha OCHOBE CBOMCTB. 3HAUEHHUE YIJIEBOJAOB B KUBOH MNPUPOJAE U
KU3HM 4ernoBeka. [loHsATMe O peakuusax INOJMKOHACHCALMM M TUAPOIM3a Ha IIPUMEpE
B3aMMOIPEBPAILEHUN: TITHOKO03a - MOJIUCaXapu/l.

IIpodguibHbIe M MPO(PECCHOHATIBLHO 3HAYMMBbIE 3JIEMEHThI coAepkaHus. MeTHUI0BBII
CIIUPT U €ro HCIOJIb30BAHHE B KAaUECTBE XMMMUYECKOTO ChIpbsi. TOKCMYHOCTh METaHOIa U
NpaBuiIa TEXHUKH OE30MacHOCTH MpH padoTe ¢ HUM. DTHIICHTIHMKOIb U €ro MpUMEHEHHE.
TOKCHUYHOCTD STUJICHIJIMKONS U MpaBUjla TEXHUKU 0€30MacHOCTH MPH paboTe ¢ HUM.
[Tonyuenue ¢peHona n3 NPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BO/ICTBA U U3 OEH3071a.
[Monukonnencauus popmanpaeruaa ¢ peronom B peHon0popMabICTHAHYIO CMOTY.
Aneranbnerun. [londarue o ketoHax Ha npuMepe aneroHa. [I[pumeHeHue aleToHa B TEXHUKE
U TNPOMBIIUIEHHOCTH. MHoroo0Opa3ue KapOOHOBBIX KHCJIOT (L[aBENIEBOM KHUCIOTHI Kak
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JIBYXOCHOBHOM, aKpWJIOBOM KHCJIIOTHI KaK HENpeaeabHOW, OCH30MHOW KHUCIOTHl Kak
apomatuueckoit). IlmeHkooOpa3yromue Macia. 3aMeHa XUPOB B TEXHHUKE HEMHUIICBBIM
celppeM. CHHTETHYECKHE MOIOIIME CcpeacTBa. MOJOYHOKHUCIOE OpOKEHUE TIHOKO3bI.
Kucnomonounsle  mnponaykrtel. CunocoBaHue  KopMoB. HuTpoBaHume — LEIITIOIO3BI.
[TupokcumnuH.

IIpakTHYecKue 3aHATHS
[Ipaktuyeckast pabota Nel8 «¥YraeBoabi»

KonTtpoJsbHbie padoThI

CaMocTosiTeIbHAsi PadoTa CTYJAEHTOB. pCIICHHE TECTOB, 3aJa4 W YIPAKHCHHUI:
I'a6puensu O.C. , I'.I'.JIpicoBa yueOHOe mocoOue At CTyI. cpel. mpod. yued. 3aBeieHuit /—
M., 2013.

Pazpen 2.4.
A3oTocoaep:xaime
OpraHuveckKue
coequnenus. ITosmmepsl.

Coaep:xanue yueOHOro MaTepuasa

Amunbl. llonsatue o0 amuHax. Anudaruyeckue amuHbl, HX KiIacCUpUKaUus U
HOMEHKJIATypa. AHWIMH Kak oOpraHudyeckoe ocHoBaHue. [lonydyenue aHwimHa U3
HuTpoOeH3ona. [I[puMmeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMMHOKHCJI0TBI. AMUHOKHUCIOTBI KaK aM(poTepHble TU(PYHKLIHMOHATIbHbIE OPraHUYECKHE
coeuHEHUsl. XHUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT: B3aUMOJACHCTBHE C IEJI0YaMH,
KUCIOTaMM U Jpyr ¢ JApyroM (peakuus HoJMKoHAeHcanuu). llentuaHas cBs3p U
nosiumnenTuabl. [IpumeHeHe aMMHOKUCIOT Ha OCHOBE CBOMCTB.

Beaxu. [lepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYphl OEIKOB. XUMHUECKUE CBOMCTBA
OeNIKOB: ropeHue, JeHaTypauus, TUIPOIN3, [IBETHbIE peakiuu. buonornueckue QyHKIMH
OEJIKOB.

[osmmepsl. benku u noiaucaxapuibl Kak OMOMOIUMEPBI.

IInactmaccnl. IlonydyeHne noauMepoB peaknMed MOJMMEpPU3alUd U IMOJUKOHIACHCALNH.
TepMoruiacTuuHbIE U TEPMOpPEAKTUBHBIE MIacTMacchl. [IpeacraBureny miactmacc.
Bosokna, unx kaaccupukanus. Ilomyuenue BonokoH. OTnenbHbIE NPEACTABUTEIN
XUMHYECKHX BOJIOKOH.

IMpopuiabubie ©W  npodecCHOHAJBLHO  3HAYMMBIE  JJIEMEHTBI  COJEPKaAHUA.
AMUHOKanpoHoBasi Kuciora. KampoH Kak MpeiCcTaBUTENb MOJUAMUAHBIX BOJIOKOH.
Hcnonb3oBanue  rujgponusza  O€IKOB B NpOMBIIUIEHHOCTH.  [loauBHHMIXIOpHUT,
nonurerpadropatuier (teduon). denonodopmanbaeruanbie MmiactMmacebl. Llemmymonn.
[IpoMbIIIITIEHHOE TPOU3BOJACTBO XMMHUECKHUX BOJOKOH.

16

IIpakTHYecKue 3aHATHS
[Ipaktuyeckast pabotaNel9 «AHanu3 Mosokay

2,3
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[Tpaktrueckass paboraNe2()  «PemieHue HSKCHIEpUMEHTAIBHBIX 3aJad IO OPTaHHUYECKOM
XUMHUN

KonTtpoJsbHbie padoThl

CamocrosiTesibHasi padoTa CTYJAEHTOB: pEIICHHE TECTOB, 3alad M yHpaKHEHUM:
Ia6puensu O.C. , I'.I'.JIsicoBa yueOHOE mOcoOue AJist CTYI. cpell. mpod. yued. 3aBeieHui /—
M., 2013.
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Paznea 2. 5. Xumuda B
JKH3HU 001IecTBA

Coaep:xanue yueOHOro MaTepuasa

XuUMHsS M aBTOTPAHCHOPT. XUMHSA M 370pOBbE. XHUMHUS M HPOM3BOJICTBO. XUMHS B
CEIBCKOM XO03sAicTBe. XUMMSA 1 DKONOTHSI. XHUMHA U IIOBCCAHEBHAS KHU3Hb YCJIOBCKA.
OO0o01eHre ¥ cucTeMaTu3alys 3HaHUH 110 KypCy XUMHH.

14

IIpakTHYecKue 3aHATHS
IIpakTuyeckas pabotaNe2 1 «AHanau3 IeKapCTBEHHBIX MTPENAPATOB
[IpakTuueckas paboraNe22 «O6HapykeHHE BUTAMUHOB)

KonTpoabHbie padoThl
KonTponbHas paboraNe4 «O00011IeHHE M CUCTEMATU3aLMs] 3HAHUHN 110 KYpCY XUMUN

HroroBas arrecranus B popme nudPpepeHIInpOBaHHOTO 3a4eTa

CamocTosiTe1bHAs1 pa00Ta CTYJEHTOB: ITOATOTOBKA JIOKJIJI0B, COOOIICHUH, TPe3eHTALU.
- CUHTETHYECKHUE KayuyyKu: UCTOPHsI, MHOT0oOpa3ue U MepCreKTUBBL.
- Pe3anHOTEXHMUECKOE POU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

Bcero:

258

I[J'IH XapPaKTCPUCTHKU YPOBHA OCBOCHUS yqe6H0r0 MaTepuaja UCIOJIb3YOTCA CICAYIOIUC 0003HAYCHHS:

1.— o3HaKOMUTENBHBIN (y3HABaHHE PaHEe U3YUEHHBIX OOBbEKTOB, CBOMCTB);
2.— PeTpOYKTUBHBIN (BBITIOTHEHNE ICATEIBEHOCTH 110 00pa3sily, MHCTPYKIIUHU HITH TI0/I PYKOBOJICTBOM)
3. — IPOYKTUBHBIH (IUIAHUPOBAHHE U CAMOCTOSITEIILHOE BBHIIIOJIHEHUE ICATEIIbHOCTH, pellieHHe MPOOIEMHBIX 3aj1a4)
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3. YCJIOBUSA PEAJIM3AIMU OBIMEOBPA3OBATEJIBHOI'O YYEBHOI'O
IHPEAMETA

3.1. TpeGoBaHNS K MUHHUMAJBLHOMY MATEPHAJBbHO-TEXHUYECKOMY O0ecre4eHn 10

Peanuzanus 061meo0pa3oBaTeIbHOTO y4eOHOTO MpeaMeTa TpeOyeT HaInuusl y4eOHOro KabnHera
«XuMu»;

O06opynoBaHue yueOHOT0O KaOHuHeTa:

- OCA/IOYHBIE MECTA MO KOJUYECTBY CTYICHTOB;

- paboyee MecTO MpernoJaBaTeis;

- BBITSDKHOH 1IKad;

- HabOp XUMHUYECKOM MOCY bl U IPUHAJUICKHOCTEHN 1151 Ta0OPAaTOPHBIX U MPAKTUYECKUX PaboT;
- Ha0OPBI PEAKTUBOB OPTaHUYCCKUX U HEOPTAHUYECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HArJSIIHBIX TOCOONH « XUMUs»;

TexHUYECKHE CPENCTBA OOYUCHUS:

- KOMITBIOTEP C JUIEH3NOHHBIM IPOrPaMMHBIM 00eCIIeYeHHEM;

- MyJIbTUMEUATIPOCKTOP

- 9KpaH

3.2. UudopmanuonHoe odecnedeHne 00y4eHus
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H3AaHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMI
JIUTEPATYpPbI

Ocnoenasa numepamypa

labpuensu O.C. Xumus «bazossiit ypoerb» 10ki. OOO [poda 2015

INa6puensu O.C. Xumus «bazoserit ypoenb» 11ki1. OOO [poda 2015

la6puensu O. C., OcrpoymoB U. I'. Xumust 1 mpodeccrii U CreUaTbHOCTEH TEXHUYIECKOTO
npoduIst: y4eOHUK JUIS CTYI. YUpEeXKIeHHU cpel. mpod. oOpazoBanus. — M., 2013.

Tabpuensua O.C. Xumus: yueb. ais ctyna. cpen. npod. yueb. 3aseaennii / O.C. ['abpuensu, N.T.
OctpoymoB. — M., 2011.

labpuensu O.C. , I'.I'.JIsicoBa Xumusi B TeCTax, 3aga4ax ¥ YNPaXKHCHUAX: ydeO. mocodue ais
CTya. cpea. npod. yueb. 3aBenenuii /— M., 2013.

Jonoanumensnas numepamypa

IMa6puensu O.C., OctpoymoB N.I"., Octpoymona E.E. Opranndeckas XumMust B TeCTax, 3aja4ax u
ynpaxHeHusx. — M., 2013.

Ia6puensu O.C. Xumus B TecTax, 3aJayax, YINPaKHEHUAX: ydeO. mocoOue Juisi CTyI. Cpen.
npod. yaebnsix 3aBefenuit / O.C. I'abpuensn, I'.I". JIsicoBa — M., 2010.

INa6puensa O.C., OctpoymoB WN.I'., Beenenckas A.I'. OOmias XxuMus B TecTax, 3ajadax M
ynpaxHeHusx. — M., 2013.

labpuensa O.C. Xumus 18 mpenojaBarens: ydeOHo-meToamueckoe mocobue / O.C.
IMabpuensan, I'.I'. JIsicoBa — M., 2010.

INabpuensa O.C. Hacronphas kuura yuutens xumuu: 10 kmacc / O.C. TI'abpuensu, WN.I.
OctpoymoB — M., 2009.

['abpuensn O.C. HactonbHas kHura yuutens xumuu: 11 kiace: B 2 u. / O.C. I'aGpuensn, I'.T.
JIpicoBa, A.I'. BBeneunckas — M., 2009.

I"a6puensu O.C. JIsicoBa I'.I'. XuMus ans npenogaBaTens: MeToaudeckoe mocodbue. — M., 2010
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Humepnem — pecypcoi

www.pvg.mk.ru (omumnuana «[lokopu BopoOGbeBbl rops»).
www.hemi.wallst.ru (O6pa3zoBarenbHbIil CAalT U1 MIKOJIBHUKOB « XUMUS).
www. alhimikov. net (O6pa3oBaTenbHBINA CAUT TSI KOJBHUKOB).
www.chem.msu.su (DnekTpoHHas OMOIHOTEKa IO XUMUH ).

www. enauki. ru (MHTepHeT-u3jaHue A yunreneid « EcTecTBeHHbIE HAyKn»).
www. lseptember.ru (MmeToauyeckas razera «IlepBoe ceHTIOP).

www. hvsh. ru (kypHas «XUMUS B LIKOJIEY).

www. hij. ru (KypHan «XuMHS U )KU3HBY ).

www. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT « XUMHUKH U XUMHUSD).
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KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA

KoHTpo/Ib M OLEHKa pe3yJbTaTOB OCBOCHHUS 0O0IIE00pa30BaTENBHOIO Y4eOHOIO MpenMeTa
OCYIIECTBISICTCS ~ NPENOAaBaTeNieM B MPOLECCe MPOBEIACHUS  ayAWTOPHBIX  3aHATHH,
TECTUPOBAHUS, a TAKXKE BBIOJHEHUS CTYJCHTAaMU WHIMBUAYAIBHBIX M TPYNIOBBIX 3aJaHUH,

MPAKTHUYCCKUX U KOHTPOJBHBIX pa60T.

PesynbTaTsl 00yyeHus
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHUS)

@DopMbI U METOABI
KOHTPOJISI
OLIEHKH
pe3yJabTaToB
o0yueHust

B pesynbrate ocBoeHus 0011e00pa3oBaTeNbHOrO y4eOHOrO MpeaMeTa
CTYICHT JIOJKCH YMeTh!
MeTtanpeaMeTHbIe pe3yJIbTAThI:

- WCIOJIb30BAaHME  PA3jMYHbIX BUJOB  I10O3HABATEIHHOM
JESTEIBHOCTH U OCHOBHBIX MHTEJUIEKTYaIbHBIX Olepanuil (I0CTaHOBKU
3agaun, (OpMyIMpPOBAaHUS THUIOTE3, aHAIM3a U CHUHTE3a, CPAaBHEHUS,
00001IeHNs, CHUCTEMAaTH3allMK, BBISBICHUS MPHUYUHHO-CIIEICTBEHHBIX
CBf3€H, MOMCKa aHAIOroB, (POPMYIHUPOBAHUS BHIBOJIOB) JJISl PEILICHUS
IIOCTABJIEHHOW 3aJauM, NPUMEHEHUE OCHOBHBIX METOJIOB I103HAHUS
(HaOnrofieHHsl, HAy4YHOTO OHKCIEPUMEHTAa) JUIS H3Y4YEHUS Pa3IMYHBIX
CTOPOH XMMHUYECKUX OOBEKTOB M MPOILECCOB, C KOTOPHIMU BO3HHKAET
HEOOXOJUMOCTh CTAJIKUBATHCS B MPOPECCHOHANBHOM cdepe;

- MHCIOJIb30BAaHME pPAa3JIMYHBIX HCTOYHUKOB MJI IOJyYEHUs
XUMHUYECKOH WH(pOpMallMU, YMEHHUE OIIEHUTh €€ JOCTOBEPHOCTH s
JOCTHKEHUS XOPOIINX Pe3yJIbTaTOB B IpodeccHoHambHol chepe;
IIpenmeTHble pe3yJibTaThI:

- copMHpOBAaHHOCTH TPEJCTABICHUNM O MeCTe XHMHUU B
COBPEMEHHON HAy4YHOW KapTHHE MHUpa; MOHUMAHWE PO XUMHUU B
dbopMUpOBaHUU KPYyTro30pa U PYHKIIMOHATHHONW TPAMOTHOCTH YeTIOBEKa
JUTSL pEIlICHUs MMPAKTUUECKUX 3a/1a4;

- BJAJE€HHE OCHOBOIOJATAIOIIMMHU XHUMHUYECKUMHU IOHITHIMH,
TEOPHSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I0JIh30BAHHE
XUMHYECKOW TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJQJCHHE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHMUS,
HCIIOJIb3YEMBIMH B XHMHH: HAOJIOJICHUEM, OMHCAaHUEM, HU3MEpPEHUEM,
OKCIIEPUMEHTOM; yMEHHE 00padaThiBaTh, OOBSCHATH PE3yJIbTATHI
MIPOBEICHHBIX OIBITOB M JI€JaTh BBIBOJIbI; TOTOBHOCTh M CITOCOOHOCTH
MPUMEHSTh METO/IbI MO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a]1a4;

- ¢(hOpMUPOBAHHOCTh YMEHHsI JaBaTh KOJWYECTBEHHBIE OIECHKH
Y TIPOU3BONTH PACUEThI 10 XUMUIECKUM (HOpMYJIaM U YPaBHEHHUSIM;

- BJAJICHWEC TIpaBWJIaMU TEXHUKH  OE30MAaCHOCTH  TIpH
HCIIOJIb30BAHNH XUMHUYECKUX BEILECTB;

- cOpMUPOBAHHOCTh COOCTBEHHOW MO3UIIUU MO OTHOIICHHUIO K
XUMHUYECKON MHPOPMAITUH, ITOTyIaeMON U3 Pa3HBIX HCTOYHHKOB.
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