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Pabouan nporpamma yuebHor ancumnAnHbl AYM.01 OCHOBbI XUMUK B TEXHOAOTMUYECKOM NPOdUAE MO
crneumManbHOCTU cpeaHero npodeccruoHanbHoro obpasoBaHua 20.02.04 MoxapHas 6e3o0nacHOCTb Ha
6a3e ocHOBHOro obuiero obpa3oBaHusa, pa3paboTaHHaAaA rOCYyAAPCTBEHHbIM  AaBTOHOMHbIM
npodeccrMoHanbHbIM  0Bpa3oBaTeAbHbIM  yupexaeHnem YyBaluckon Pecnybanku «KaHallcKui
TPAHCMOPTHO-3HEPTETUYECKUIN TEXHUKYM» MuHUCTepcTBa 00pa3oBaHMA U MOAOAEXHON MOAUTUKM
UyBalluckon PecnybAuvKK, YTBEPXAEHHAs NpUKasoMm aupektopa Ne296 ot «28» aBrycta 2020 roaa,
coma%@@mmam/\em 9 MCO OrC MC IhasHoro ynpasaeHua MUYC Poccumn no Yysaluckon
- /

5P ®.A.CMmupHOB HauyanbHuk 9 MCO @MC TIC haBHOro
AN yripaBAeHns MUC Poccuu no Uysalickoli Pecnybamke -
o YyBawwmnm

Aata: «25» aBrycta 2020 .



Pabouas nporpamma yuyebHOn AUCLMMAMHBI pa3paboTaHa Ha OCHOBE :

- (®epepanbHOro rocyAapCcTBEHHOrO 06pa3oBaTEAbHOIO CTaHAApPTa CPeAHEro obuero obpasoBaHums,
yTBEpPXAEHHOro MmHobpHaykm Poccmun 17.05.2012 r. Ne413 (B AEMCTBYIOLLEN PEAAKLUN);

- MpumepHoOM nporpammbl 06WeobpasoBaTtenbHOM yuebHon ancumnAmHbl «AYMN.01.0CcHOBbI XMMWUKN B
TEXHOAOTMUYECKOM  Mpouecce» AAA NPOPECCUOHANAbHbIX  0Opa3oBaTeAbHbIX  OpraHu3aumi,
pekoMeHpOBaHHON OrAY «DepepanbHbI UHCTUTYT pa3BUTUSA 0Opa3oBaHUS» C y4ETOM NPUMEPHOM
OCHOBHOM 06pa3oBaTeEALHOM NPOrpamMmMbl cpeaHero obuiero obpasoBaHMa ,0A00PEHHON PELLEHWUEM
depepanbHOro yuebHO-METOAMUYECKOTO 06beAMHEHUA NO 06LWeMy obpa3oBaHuMto oT 21 ntoaa 2015,
NPoTokoA Ne 3 perncrpaunoHHbii Homep peueH3un 385 ot 23 utona 2015 r. Pray «dUPO»

OpraHusaums - pa3paboTumk: FocypapCTBEHHOE aBTOHOMHOE npodeccrmoHanbHOE
obpa3oBaTeAbHOE  yupexAeHue «KaHalLCcKui TPAHCMOPTHO-3HEPrEeTUYECKUI TEXHUKYM»
MuHucTEepPCTBa 06pa3oBaHMA U MOAOAEXHOM NOAUTUKKM YyBallckor PecnybArKu

Pa3pabotuumk: lOcynosa.A.l., npenopaBatenb FAMOY «KaHTIT» MuHOo6pa3oBaHusa YyBallmm
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1 OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEBHOM AUCLUMAMUHDI
AYN.01. OcHOBbI XMMUK B TEXHOAOTMYECKOM NPOPUAE.
1.1 O6AacTb NPUMEHEHUS NPOrpPaMMbl

Pabouas nporpamma yuebHON AUCLUNAMHBI ABASIETCS YaCTbiO OCHOBHOM NPodeCcCUOHaAbHOM
06pa3oBaTEAbHON NPOrpamMmbl Mo NPOrpaMme NOArOTOBKU CNELMAAUCTOB CPEAHETO 3BEHA B
cootBetcTBMM ¢ ®IOC no cneumanbHocTn CMO 22.02.04 MoxapHas be3onacHOCTb YTBEPXKAEHHOIO
Mpuka3 MuHucTepcTBa 06pa3oBaHua 1 Haykn PO ot 18 anpens 2014 r. N 354

1.2. MecTo y4yebHON AUCLIMNAUHDBI B CTPYKTYpEe OCHOBHOM NpodecCuoHanbHON 0Bpa3oBaTeAbHOM
nporpamMmmbl: yuebHasa ancumnamHaAYMN.01 .OCHOBbI XMMUK B TEXHOAOTMUYECKOM NPOPUAE: BXOAUT B
AOMOAHUTEABHbIE YyuebHble NpeAMETbl 0611e06pa30BaTEABHOIO LIMKAA.

1.3. TpeboBaHUSA K pe3yAbTatamM 0CBOEHUSA yYueOHOU AUCLIMMAWUHDI:
Paboyasa nporpamMmma OpUEHTUPOBaHa Ha AOCTUXEHWE CAEAYIOLLMX LEAEN:

dopMHpoBaHME Y 00yUatOLLIMXCA YMEHWUA OLEHUBATb 3HAYUMOCTb XMMUUYECKOTrO 3HaHWUA AAA
KaXXAOro YeAOBEKa;

dbopMUpoBaHUE Yy 0OYUAIOLLMXCS LLEAOCTHOIO NPEACTABAEHUS O MUPE U POAU XUMUK B
CO3AAHUKU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapPTUHbBI MUPa; YMEHUA 0OBbSACHATb 0ObEKTbI U
NPOLIECChI OKPYXXatoLLEN AEMCTBUTEABHOCTH: MPUPOAHOM, COLMANbHOMN, KYAbTYPHOW, TEXHUYECKOM
CpeAbl, — UCNOAb3YS AASI 3TOTO XMMUYECKMUE 3HAHUS;

pa3BuTME Y 0OyUYarOLLMXCA YMEHUIM pa3arMuaTtbh GaKTbl M OLEHKWU, CPaBHWBATb OLLEHOYHbIE
BbIBOAbI, BUAETb UX CBA3b C KPUTEPUSAMMU OLIEHOK U CBSI3b KPUTEPUEB C ONPEAEAEHHON CUCTEMOM
LeHHocTen, opMyAnpoBaTb U 0OOCHOBbLIBATb COOCTBEHHYO
NO3ULIMIO;
npuobpeTteHre 0byUatoLLIMMUCS ONbiTa Pa3HO0O6pPa3HOM AEATEABHOCTU, NO3HAHUSA U
CaMOMO3HaHMS; KAHOUEBbIX HaBbIKOB, UMEIOLLIMX YHUBEPCAABHOE 3HAUEHUE AN PA3AUYHBbIX BUAOB
AESATEABHOCTU (HABbIKOB peLLeHMA NPobAeEM, NPUHATUS PELLEHUI, MOMCKa, aHaAn3a 1 06paboTkm
MHPOPMALIMKU, KOMMYHUKATUBHbIX HaBbIKOB, HABbIKOB M3MEPEHWI, COTPYAHUUYECTBA, HE30MACHOro
o6palleHns ¢ BELECTBAMU B MOBCEAHEBHOM XWU3HW).
OcBoeHue copepxaHuns yuebHomamcumnAnHbl AYMN.01 « OCHOBbI XMMUK B TEXHOAOTMUYECKOM NPODUAE.»
obecneunBaeT AOCTUXKEHNE CTYAEHTAMM CAEAYHOLLMX PE3YALTATOB:

* AUYHOCTHbIX:

BocnuTtaHme uyBCTBa rOPAOCTM U YBAXEHUST K UCTOPUM U AOCTUXKEHUAM OTEUYECTBEHHOM
XUMMUUYECKON HAYKWN; XMMUYECKM FPaMOTHOE NoBeEAEHME B NPOGECCUOHANBHOM AEATEABHOCTU U B
6bITy NpY 06pPaALLEHNN C XMMUUYECKMMU BELLLECTBAMM, MatepruaramMm 1 NpoLeccamu;

®opMUPOBHUE FTOTOBHOCTU K MPOAOAKEHUIO 06pa30oBaHMA 1 MOBbLILEHNUS KBaAMdUKALMK B
n3bpaHHON NPOGECCUOHANBHOM AEATEABHOCTU U OO BEKTUBHOE OCO3HAHUE POAU XUMUUYECKUX
KOMMETEHLIMIN B 3TOM;

Pa3BuTHe yMEHUSA MCNOAb30BaTb AOCTUXEHNST COBPEMEHHON XMMUUECKOM HAYKK U
XMMUWYECKUX TEXHOAOTUI AASI MOBbILLEHWUA COOCTBEHHOIO MHTEAAEKTYAAbHOIO Pa3BUTUS B BbIOpaHHOM
NPodEeCcCUOHaNbHOM AEATEABHOCTH;

* MeTarnpeAMETHbIX:

OcBOEHUE Pa3AMUYHbIX BUAOB MO3HABATEAbHON AEATEABHOCTU U OCHOBHbIX MHTEAAEKTYAAbHbIX
onepaum (NOCTaHOBKK 3apaun, POPMyAMPOBaHUS TMNOTE3, aHaAU3a U CUHTE3A, CPABHEHMS,
0606LeHNS, cUCTEMATM3ALMM, BbISBAEHUSA MPUUYMHHO-CAEACTBEHHbIX CBA3EN, MOMCKA aHAAOTOB,
$GOPMYAMPOBAHMNS BbIBOAOB) AASI PELLIEHWUS MOCTABAEHHOM 3aAauM, MPUMEHEHME OCHOBHbIX METOAOB
Nno3HaHus (HabAAEHMSA, HAYUHOTO IKCMEPUMEHTA) AASI UBYUEHUS PA3ANMUHbBIX CTOPOH XMMUUYECKMUX
06BLEKTOB M MPOLIECCOB, C KOTOPbIMU BO3HUKAET HEOOXOAMMOCTb CTAAKMBATLCA B
npodecCUoHaAbHOW chepeE;



N3yueHne pasAMUHbIX MCTOUYHUKOB AASI MOAYYEHUS XUMWUUYECKOW WMHPOPMALMKU, YMEHUE
OLEHUTb €€ AOCTOBEPHOCTb AASI AOCTUXKEHUSA XOPOLUNX PE3YALTATOB B NPOPECCUOHAABHOW CHEPE;

* NPEAMETHBbIX:

dopmupoBaHue cobCcTBEHHOM Nno3numu no OTHOLIEHWIO K XMMUYECKOM
MHPOPMALMK,MOAYYAaEMOMN U3 Pa3HbIX UCTOUHUKOB.

BAaapeHWe 0CHOBOMOAAratoLWMMMU XUMUYECKUMK MOHATUAMU, TEOPUAMU, 3aKOHAMMU
N 3aKOHOMEPHOCTSAMMU; YBEPEHHOE NOAL30BAHUE XMMUUECKON TEPMUHOAOTUEN U
CUMBOAUKOM;

BAQAEHWME OCHOBHbIMWM METOAAMW  HAyYHOrO MO3HAHWUS, WCMOAb3YEMbIMKU B XUMUMU:
HabAOAEHWEM, OMUCAHWMEM, U3MEPEHUEM, IKCMEPUMEHTOM; ymeHue obpabartbiBaTb, 0ObACHATb
pe3yAbTaTbl MPOBEAEHHbIX OMbITOB U AEAATb BbIBOAbI; FOTOBHOCTb M CMOCOOHOCTb MPUMEHATh METOADI
NO3HaHWUS NPU PELLEHUM NPAKTUUECKUX 3aAaY;

GOpMUPOBAHNE YMEHWUS AaBaTb KOAMUECTBEHHbIE OLEHKM W MPOU3BOAMTb pacuyeTbl MO
XMMUYECKUM GOPMYAAM U YPaBHEHUSAM;

BAAAEHMWE NPaBUAAMU TEXHUKM 6E30MACHOCTM NPU MCNOAB30BAHUN XUMUUYECKMUX BELLIECTB;

dopMHpoBaHUE COOCTBEHHOM MO3ULMKM MO OTHOLIEHUO K XMMWYECKOM WHPOpMaLMK,
NoAyYaeMoM M3 pasdHbIX MCTOYHMKOB.

1.4. KoAMuecTBO YacoB Ha OCBOEHUWE NporpaMmmbl yl-leﬁHOﬁ AUCUUNAUHDI.

YuebHas Harpy3ka obyyariumxcsi 194 yaca, B TOM Ymche:
TeopeTnyeckoe obyyeHme 118 yacos;
npaktmyeckue 3aHAaTnsa 14 yacos;

camocTosiTeAbHas pabota 62 yaca.

2. CTPYKTYPA U COAEPXXAHUE YYEEHOW AUCLMMNAWHDI



2.1. 06bem yuebHOM AMCLUMNAUHDBI U BUABI yuebHOM paboThbl

Bua yuebHoi pabortbl O6bem yacos
YuebHas Harpy3ka oby4aroLumnxcs 194
B TOM UMCAE
TeopeTnyeckoe obyyeHune 118
NPaKTUYECKME 3aHATUA 14
CamocTtoaTtenbHasa pabota obyuatoLlerocs (Bcero) 62

[pomexyTouHas arTectaumns B popmMme aAnppepeHuUnpoBaHHOro 3ayera




2.2. TemaTMUeCcKuiA MAAH U coaepXaHue yuebHon AncumnAnHbl AYM.01 «OCHOBbI XUMUU B TEXHOAOTMUYECKOM MPOdUAE»

HanmeHoBaHue paspenoB u | CoaepxaHue yuebHoOro matepuana, AabopartopHoie paboTbl M MpaKTUUecKue 3aHATUA, CaMocTosiTeAbHasn pabota 06bem yacoB
Tem obyuatouxcs, kypcoBas pabota (npoekxT)
1 2 3
BeeaeHuve JTanbl pasBuUTUs XMMKUKU. E€ cBA3b C APYrMMU HaykaMu. POAb XMMKUKU B MOATOTOBKE BbICOKOKBAaAUOULIUPOBAHHbBIX 1
CneuunanmcTos.
Paspen 1. OBLAA HEOPTAHUYECKAA XMMWNA 96
Tema 1.1. OcHOBHbIE CoaepxaHue yuebHoro matepuana 5
NOHATUA U 3aKOHbI XUMUU 1 OCHOBHbIEe NOHATUA XMMUU. BelecTBo. AToMm. Monekyna. XMMUYECKHUIA aneMeHT. AanoTponus. MNpocTble u 2

CAOXHbl€ BelllecTBa. KaueCTBEHHbIM U KOAMYECTBEHHbIN COCTaB BELLECTB. XMMUYECKNE 3HAKU 1 GOPMYAbI.
OTHOCHUTEABHbIE aTOMHas U MOAEKYASipHAs Maccbl. KOAMUECTBO BeLLECTBA.

2 OCHOBHbIEe 3aKOHbI XMMUWU. CTEXMOMETPUS. 3aKOH COXPaHEHUS MacChl BELLECTB. 3aKOH NOCTOAHCTBA 1
cocTaBa BeLLECTB MOAEKYAAPHOM CTPYKTYpbl. 3aKOH ABOraapo U CAEACTBUSA MX HErO.

CamocTosiTenbHan paboTa obydatoLLmxcs. 2
MOAroTOBUTE COOBLLEHMSA NO TEMAaM:

1 McnoAb30BaHUA PaAMOaKTUBHbBIX U30TOMOB B TEXHUUYECKUX LIEASIX.
2.CuHTe3 114-0ro aneMEHTA-TPUYM POCCUNCKUX GU3UKOB-IAEPLLMKOB.
3./30T0MNbl BOAOPOAA.

Tema 1.2. MNepropnueckuin CoaepxaHue yuebHoro matepuana 11
3aKOH U Nepuroanyeckas 1. | Mepuoanueckuit 3akoH A.U. MeHaeneeBa. OTkpbiTne A.U. MeHaeneeBbIM Meproanyeckoro 3akoHa. 2
CMCTEMA XUMUYECKNX MeproanUecKnin 3aKoH B dopmyanposke A.MN. MeHaeneeBa.

anemeHToB AM. Mepuoanyeckasa TabAULLE XMMUUYECKUX SAEMEHTOB — rpadryeckoe oTobpaxeHue NepuoAMYEecKoro 3akoHa.

MeHaeAeeBa 1 CTpoeHHe CTpyKTypa nepuoanyeckomn TabanLbl: Nepuoabl (Maable U BOAbLLKWE), FPYNMbl (FTAaBHaA U nobovyHas).

aroma CtpoeHve atoma U nepuopndeckuin 3akoH A.U. MeHaeneeBa. ATOM — CAOXHas yactvua. HApo (MPOTOHbI K 2

2. | HEWTPOHbI) U IAEKTPOHHAA obonouka. M3oTonbl. CTPOEHME 3SAEKTPOHHbIX 0HOAOUEK ATOMOB INEMEHTOB
MaAbIx NepropoB. OCOBEHHOCTHU CTPOEHWUSI SIAEKTPOHHbIX 0O0AOUYEK aTOMOB 3AEMEHTOB OOAbLUMX NEPUOAOB
(nepexoaHbIX aneMeHTOB). MoHATHME 06 opbutanax. s-, p- U d-OpbuTtann. IAEKTPOHHbIE KOHOUrypaLuu
aTOMOB XMMUWUYECKUX SAEMEHTOB.

CoBpemeHHasa ¢opMyAMPOBKa NEPUOAMYECKOTO 3aKOHA. 3HAUEHUE NEPUOAMUYECKOTO 3aKOHa 1
NEePUOAMUYECKON CUCTEMbI XMMUUYECKMX IneMeHTOB A.M. MeHpeneeBa ANA Pa3BUMTUMA HaAyKUM M MOHMMaHUSA
XMMUWUECKOM KapTWHbI MUpa.

MpaKTuyeckne 3aHATUA. 4
MoaeAnpoBaH1e NoCcTPoeHUs MepruoanUYecKoin TabANLLbI XMMUYECKUX SAEMEHTOB.

CocTaBAEHUE INEKTPOHHbBIX POPMYA aTOMOB 3AEMEHTOB NEPUOANYECKON CUCTEMBI U UX FPAPUUECKUX CXEM»
OnpeaeneHne ¢ MOMOLLBH MEPUOANYECKON CUCTEMbBI XMMUYECKNX anemMeHTOB A.U.MeHaeneeBa GOPMYA BbICLLIMX

OKCHMAOB U UX XapPaKTEPUCTUK.

CamocToaTeAbHas pabota 0byuatoLLIMXCA. 3




MoAroToBUTL CO0BLLEHUS U pedepaTbl NO TEMaM:

1.Kn3Hb 1 pesstenbHocTb A.M.MeHaeneeBa.

2.Meprnopnyeckomy 3aKoHy Byayliiee He rpo3UT paspyLLEHUSIM.
3.PEeHTreHOBCKOE M3AYUEHUNE U IO UCMOAb30BAHMNE B TEXHUKE U MEAULIMHE.

Tema 1.3. CoaepxaHue yuebHOro matepuana 15
CtpoeHue BewecTsa 1 MoHHasa xumnueckas cBasb. KaTMoHbI, MX 06pa3oBaHMe U3 aTOMOB B pe3yAbTaTe NPoLecca OKUCAEHHUS. 1
AHWOHBI, MX 06pa3oBaHMe U3 aTOMOB B pe3yAbTaTe NpoLecca BOCCTAHOBAEHUSI. MOHHas CBA3b, Kak
CBSI3b MEXAY KaTMOHAMM M @aHMOHaMM 3@ CUYET SAEKTPOCTAaTUYECKOrO NPUTSHXKEHMS. Knaccupukauma
WOHOB: MO COCTaBY, 3HAKy 3apsAAa, HAAMUULIO TMAPATHOM 060AOUKKU. MOHHbBIE KpUCTAaAAUUECKHe
peLueTkn. CBOMCTBA BELLLECTB C MOHHBIM TUMOM KPUCTAAAUYECKOM PELLETKH.
2 KoBaneHTHasi XuMUyecKas cBa3b. MexaHU3M 06pa3oBaHUs KOBAAEHTHON CBSA3W (0OMEHHbIN U 1
AOHOPHO-aKLENTOPHbIN). INEKTPOOTPULATEABHOCTb. KOBaAAEHTHbIE MOASIPHAA U HEMOASIPHAS CBA3MU.
KpaTHOCTb KOBAaAEHTHOWM CBSI3U. MOAEKYASIPHbIE M aTOMHbIE KpUCTaAAMUYECKUE pelleTkn. CBOMCTBa
BELLECTB C MOAEKYAPHBIMU YU aTOMHbIMU KPUCTAAAMYECKUMMW PELLETKAMMU.
3 Mertanmueckas cBA3b. MeTaraMueckan KpUCcTanAMyecKas peLlleTka U MeTasMyeckasa XMMmyecKkas 1
cBa3b. PU3MUECKNE CBOMCTBA METAANOB.
4 ArperatHble COCTOSIHUSI BELLLECTB U BOAOPOAHAA CBA3b. TBEPAOE, XXUAKOE U ra300b6pasHoe COCTOAHUSA 1
BeLlecTB. [lepexoa BellecTBa U3 OAHOIO arperaTHoro COCTosHUA B Apyroe. BoaopoaHasi cBS3b.
5 YucTble BelecTBa U CMeCHU. NoHATUE 0 cMmecH BellecTB. FToMoreHHble U reteporeHHble cmecu. CoctaB 2
cmecen: obbeMHas U MaccoBas AOAM KOMMOHEHTOB CMECH, MaccoBas AOAS NMPUMECEN.
6 AucnepcHbie cucTeMbI. [TOHATUE O AMCNEPCHOM cucTeMe. AucnepcHas ¢pas3a U AMCNEPCUOHHas Cpeaa. 3
Kaaccrudukaums AMcnepcHblX CUCTEM. [TOHATUE O KOAAOUAHBIX CUCTEMAX.
CamocTtosiTeAbHasA paboTta 0byyaroLMXCs. 6
MOAroTOBUTL COOBLLEHUS MO TEMaM:
AMOpdHbIe BELLECTBA B NPUPOAE, TEXHUKE, B ObITY.
IpyboAMCnePCHbIE CUCTEMBI,UX KAaCCUUKALIMA U UCNOAB30BAHMA B NPOPECCUOHANBHON AEATEABHOCTHU.
MpUMeHeHUE CyCNeH3UN U 3MYAbCUU B CTPOUTEALCTBE.
MNAa3ma — ueTBepPTOE COCTOSTHWE BELLECTBA.
AMOpdHbIe BELLECTBA B NPUPOAE, TEXHUKE, ObITY.
[MpUMEHEHUE CYCNEH3NIN U AMYABCUI B CTPOUTEALCTBE.
Tema 1.4. Boaa. PactBopbl. | CoaepxaHue yuebHOro Matepuana 16
INEKTPOAUTUUECKAS 1 Boaa. PactBopbl. PactBopeHue. Bopa kKak pactBopuTeAb. PacTBOPUMOCTb BELLLECTB. HacblleHHbIE, 3
Auccouunaums HEeHacblWEHHbIe, NEPECILLEHHbIE PACTBOPbI. 3aBUCMMOCTb PACTBOPUMOCTH ra30B, XXUAKOCTEN U
TBEPAbIX BELLECTB OT Pa3AUUYHbIX GAKTOPOB.
MaccoBas AOAR pacTBOPEHHOIO BELLECTBA.
2 IAEKTPOAUTUYECKAA AUCCOLIMALIUA. DNEKTPOAUTBI U HESNEKTPOAUTBI. INEKTPOAUTUUECKAS ANCCOLMaLMA. 4
MexaHU3Mbl SAEKTPOAMTUYECKON AMCCOLMALMKN AN BELLECTB C PA3AMUYHBIMWU TUMAMU XMMUYECKOM
cBA3u. TMApaTUPOBAHHbIE U HEMMAPATUPOBAHHbIE MOHbI. CTENEHb IAEKTPOAUTUUECKOM AUCCOLMALNN.
CUABbHbIE 1 cAabble SAEKTPOAUTbI. OCHOBHbIE MOAOXEHUS TEOPUM INEKTPOAUTUUECKON AUCCOLMALIMN.
KHWCAOTbI, OCHOBaHMS U COAM KaK 3AEKTPOAUTBI.
MpakTuueckoe 3aHATME 1
MpurotoBAEHWE pacTBOpPa 3aAaHHOM KOHLIEHTPALMMK.
CamocTtosiTeAbHas paboTta 0bydaroLmxcs. 8




MOAroTOBMTb COOBLLIEHMSA MO TEMaM:

PactBopbl BOKpYr Hac.

BoAa Kak peareHT Kak cpeaa AA XMMUYECKOTo npoLiecca.

BKAaA OTEUECTBEHHbIX YUEHBIX B PA3BUTUU  TEOPUU IAEKTPOAUTUUECKON AUCCOLMAaLIUN.
YcTpaHeHne XECTKOCTU BOAbl HA MPOMbILLAEHHbIX NPEANPUATUAX

Tema 1.5. Knaccuoukaums
HeopraHUYecKux
COEAUHEHUI U UX CBOMCTBA

CopepxaHue yuebHOro Matepuana

10

1

KWUCAOTBI M MX CBOMCTBA. KMCAOTbI KaK 3AEKTPOAUTBI, UX KAACCUbUKaLMA N0 PasAMUHBIM NPU3HAKaM.
XUMHUUYECKME CBOMCTBA KUCAOT B CBETE TEOPUU SAEKTPOAUTUUECKON AUccoLmaLmMn. OCOBEeHHOCTH
B3aUMOAENCTBUA KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KUCAOT C MeTaAraMmK. OCHOBHbIE CMOCOoObI
MOAYYEHMWA KUCAOTbI.

OCHOBaHMs U UX cBoMCTBA. OCHOBaHMA KaK IAEKTPOAWUTLI, UX KAaCCUDUKALMA MO Pa3AUUHBLIM
npusHakam. XMM1UYeCcK1e CBOMCTBa OCHOBaHWI B CBETE TEOPUU IAEKTPOAUTUUECKON AUCCOLIMALIUN.
PasnoxeHne HepacTBOPUMbIX B BOAE OCHOBaHWI. OCHOBHbIE CNOCOObI MOAyYEHWUA OCHOBAHWIA.

Conau u nx cBomnctBa. Conm Kak aNeKTPOAUTbI. COAM CPEAHUE, KUCAbIE U OCHOBHbIE, XMMUUECKM CBOMCTBA
COAEW B CBETE TEOPUM INEKTPOAUTUUECKON AMccoumaLMm. Cnocobbl MOAYYEHUS COAEN.
TMApPOAU3 conen.

Okcuabl U UX cBoicTBa. ConeobpasytoLume U HecoAeobpasytoliime oKcUAbl. OCHOBHbIE, aMbOTEPHbIE U
KUCAOTHbI€ OKCUABI. 3aBUCUMOCTb XapaKkrepa OKCUAA OT CTENEHM OKUCAEHUA 00pasytoLLLEro ero
MeTanAa. XMMUUYECKWE CBOMCTBA OKCUAOB. [ToAyYeHHe OKCHAOB.

Tema 1.6. Xumuueckue
peakumu

CoaepxaHue yuebHoro matepuana

15

1

KAaaccuduKaLma XMMUYECKUX peakLnii. Peakuyn coepuHeHNs, pasnoXeHus, 3ameLleHns, odmeHa.
Kataautnueckue peakuun. Obpatumblie U HeobpaTuMble peakLmn. TOMOreHHbIE U reTeporeHHble
peakuun. IK30TEPMUUYECKUE N IHAOTEPMUUYECKUE PeaKLMU. TENAOBOI 3PHEKT XUMUUYECKUX PEaKLIMA.
TepMoxumMHyeckue ypaBHeHUs.

OKUCAUTEABHO-BOCCTAHOBUTEABHDbIE peakunun. CteneHb OKUCAEHUA. OKUCAUTEAb U BOCCTAHOBAEHME.
BocctaHOBUTEAL U OKUCAEHWUE. METOA IAEKTPOHHOIO 6anaHca AAS COCTaBAEHUS ypaBHEHWN
OKUCAUTEABHO-BOCCTAHOBUTEABHBIX PEAKLMMN.

CKOPOCTb XMMHUECKWUX peaKUMid. [TOHATUE O CKOPOCTU XMMUUYECKUX PeaKLIMin. 3aBUCUMOCTb CKOPOCTH
XMMUYECKMX peakLMit OT PasAuUHbIX GaKTOPOB: NPUPOAbI PearvpyoLmnx BELWECTB, UX KOHLEHTPaLIMK,
TemrnepaTypbl, NTOBEPXHOCTU CONMPUKOCHOBEHWUA U UCMOAL30BAHUA KAaTaAM3aTOPOB.

06paTUMOCTb XUMUYECKUX peaKLuit. ObpaTimMble U HeobpaTUMble peakuun. XuMuyeckoe
paBHOBECKEe U Crocobbl €ro CMeLLEeHUs.

MpaKTnueckoe 3aHAaTUE
CocTtaBAEHUE ypaBHEHWI OKUCAUTEABHO-BOCCTAHOBUTEABHbIX PEAKLIMIA METOAOM IAEKTPOHHOTO HanaHca

CamocTosTeAbHasa paboTa 06yyatoLLMXCs.

MOArOTOBMTL COOBLLEHMSA N0 TEMaM:

Peakums ropeHus Ha npou3BOACTBE.

Peakuusi ropeHus B ObiTy.

BupTyanbHOE MOAYAMPOBAHWE XMMUUECKUX MPOLIECCOB.




Tema 1.7. Metaanbl U
HEeMETaAAbI

CoaepxaHue yyuebHoro matepuana
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Mertaaabl. OCO6EHHOCTU CTPOEHUS aTOMOB U KPUCTAAAOB. DU3MUECKUE CBOMCTBA METAAAOB.
Knaaccrudukauus METAAAOB MO Pa3AUYHbIM NPU3HaAKaM. XUMUUYECKUE CBOMCTBA METAAAOB.
INEKTPOXMMUYECKMI PAA HANPSXKEHUA METANAOB. MeTarroTEPMUS.

06wpme cnocobbl NOAYYEHMS METAAAOB. MOHATHE 0 MeTaAAyprun. NMMPoMETaAAYPIUs, TMAPOMETAAAYPIUS U
INEKTPOMETAANYPrUsi. CnaaBbl UEPHbIE U LIBETHLIE.

10

2 HemeTaaabl. OCOBEHHOCTH CTPOEHMA aTOMOB. HEMETaAAbl — NPOCTblE BELLEeCTBa. 3aBUCUMOCTb
CBOWCTB raAOreHoB OT WX NMoAoxeHuss B Mepuopnueckor cucteme. OKUCAUTEAbHBIE U BOCCTAHOBUTEAbHbIE
CBOWCTBA HEMETAAAOB B 3aBUCUMOCTHU OT X MOAOXKEHUSI B PSIAY SAEKTPOOTPULATEABHOCTH.

MpaKTuyeckoe 3aHATUE
PelueHne akcnepMMeHTaAbHbIX 3apad

CamocTosiTeAbHas paboTta o0bydaroLmxcs.

MOAroTOBUTL COOBLLEHNS MO TEMAM:

MUcTopura NoAydeHUS 1 MPOU3BOACTBA aAtOMUHKSA.

INEKTPOAUTUUECKOE NMOAYUEHME U PADUHUPOBAHME MEAM.

PoAb METAAAOB B UCTOPUU YEAOBEUECKOW AEATEABHOCTH.

INEKTPOAM3 PACTBOPOB INEKTPOAWUTOB.

INEKTPOAM3 pacnAaB SAEKTPOAUTOB.

MpaKTMueckoe NpUMEHEHUE SAEKTPOAM3A: padUHUPOBAHNE, FAAbBAHOMAACTUKA, rAaAbBAaHOCTETUKA.
.MNcToprs oTeuecTBEHHOW YEPHOM METAAAYPIUN

MUcTopursa oTeUeCTBEHHOW LIBETHOM METAAAYPIUN.

AnddepeHUMPOBaAHHbIM 3a4eT.

Pasaen 2.

OPTAHNYECKAA XUMWUA

97

Tema 2.1. OcHOBHblE
NMOHATUSA OPraHNYEeCKOM
XUMHW U TEOPUA CTPOEHHA
OpraHMYeCKUX COEAMHEHUH

CoaepxaHue yyuebHoro matepuana
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1 Mpeamet OpFaHMHeCKOVI XUMUHN. TIPUPOAHbBIE, UCKYCCTBEHHbLIE U CUHTETUUYECKUE OPraHUYEeCKUe BELLECTBA.
CpaBHeHWE OpraHUYeCKUX BELLECTB C HEOPraHUYECKUMWU. BaAEHTHOCTb. XMMUUYECKOE CTPOEHUE KakK
NOPAAOK COEAMHEHNA aTOMOB B MOAEKYAbI MO BAAEHTHOCTH.

2 Teopus CTPOEHUsI OPraHnyYecKux coeanHeHnin A.M. bytaepoBa. OCHOBHbIE NOAOXEHMWSA TEOPUU
XMMHNYECKOIo CTPOEHHNA. M30Mepl4ﬂ 1M N30Mepbl. Xumunueckue d)opMyAbI 1N MOAEAU MOAEKYA B OpFaHVILIeCKOVI
XUMUMN.

3 Knaaccuounkaums opraHMYecKux BeLWeCTB. Knaccudukauma BeLLECTB MO CTPOEHUIO YTAEPOAHOIO CKEAeTa U
HaAMUMIO GYHKLMOHAALHbIX rpynn. FOMOAOrM K romoAorusa. Hauana HomeHkaatypbl IUPAC.

4 Kaaccudukaums peakLmin B OpraHMYeCcKon XMMUK. Peakuun NpucoeAnHeH1s (TMAPUPOBaHUS,
ranoreHUpoBaHWA, TMAPOraAOreHMPOBaHUs, rapaTaLmm). Peakummn oTLLenAeHns (AermaAprpoBaHmns,
AETUAPOraAOreHUPOoBaHuWsA, Aernapataumnn). Peakummn samelleHns. Peakuun nsomepusaumm.

CamocTosiTenbHan paboTa obydatoLLmxcs.
MOAroTOBUTb COOBLLEHUS MO TEMaM:
1.)Kn3Hb 1 pesTeAbHOCTb byTaepoBa.
2.Butanmsm u ero Kpax.

Tema. 2.2. YrAeBOAOPOAbI U

| CoaepxaHue yuebHOro MaTep1ana

33




MX NPUPOAHDbIE UCTOYHNKHU

1 AAKaHbDI. AAKaHbI: TOMOAOTMUYECKUI PSIA, M30MEPUA U HOMEHKAATYPa aAkaHOB. XMMUUYECKUE CBOMCTBA
aAKaHOB (MeTaHa, aTaHa): ropeHue, 3aMeLleHne, Pa3noXeHUe, AermapupoBaHue. NMpuMeHeHe anKaHOB
Ha OCHOBE CBOWCTB.

3
2 AAKEHbI. ITUAEH, €ro NOAYYEHUE (AETUAPMPOBAHMEM 3TaHa, AEMOAMMEPU3ALMEN MOAUITUAEHA). 2
FoMoAOrMyeckun paa, M3oMepusi, HOMEHKAATYPa aAkeHOB. XMMUYECKME CBOMCTBa 3TUAEHA: FOpeHKe,
KauyecTBEHHble peaKkLumu (obecuBeurBaHMe BPOMHONM BOAbI U pacTBOpa NepmaHraHata Kaaus), rmapataums,
noaMmepmsaums. NpMumeHeHne aTMAeHa Ha OCHOBE CBOMCTB.
3 AneHbl n Kayuykuy. NTOHATUE O AMEHAX Kak YTAeBOAOPOAaX C ABYMSA ABOWHBIMU CBA3SAMU. CONpPsdKeHHbIE 4
AMEHbl. XMMUUECKKEe cBOICTBA byTaaneHa-1,3 U 3onpeHa: obecuBeymBaHme 6POMHON BOAbI U
NoAMMEpPU3aLINS B Kayuyyku. HaTypanbHbIA M CUHTETUUECKME KayuykW. Pe3nHa.
4 AAKMHBI. AUETUAEH. XMMUUECKME CBOICTBA aUETUAEHA: ropeHune, obecuBeumBaHme HPOMHON BOAbI, 2
NPUCOEAMHEHME XAOPOBOAOPOAA M rMapaTaumsa. MprmMeHeHWe aueTMAeHa Ha OCHOBE CBOMCTB.
MexknaccoBan M30MePUS C arkapMeHaMMU.
5 ApeHbl. BeH30A. XMUueckne cBoCTBa BeH30Aa: rOpPeHUE, PeaKkLMK 3aMellleHns (raAoreHMpoBaHue, 2
HUTpoBaHKe). MpumeHeHe 6eH30Aa Ha OCHOBE CBOMCTB.
6 Mp1pPOAHbIE UCTOYHMKU YTAEBOAOPOAOB. [pUpPOAHbIN ras: coctas, NPUMEHEHWE B KayecTBe Tonanea. Hedtb. 3
CocraB 1 nepepaboTka HedTU. MNeperoHka HedTU. HepTenpoayKTbl.
MpakTuueckoe 3aHATHE. 2
M3rotoBAEHHE MOAENEN OPraHUYECKUX BELLECTB
MpakTuueckoe 3aHATHE. 1
O3HaKOMAEHUE C KOAAEKLMEN 06pa3LOB HEDTU K NMPOAYKTOB ee nepepaboTKu.
CamocTtosiTeAbHasA paboTta 0byyaroLmMxcs. 14
MoAroToBUTL COOBLLEHMS MO TEMAM:
1.HedTb 1 ero TpaHCcNapTMpPOBKa Kak OCHOBbI B3aMMOBbBIFOAHOIO COTPYAHUYECTBA.
2.XMMKA YTAEBOAOPOAHOTO Chipbsl U MO€el ByayLLEN MPODECCUMN.
3.YrAeBOAOPOAHOE TOMAMBA €0 BUAbI MHA3HAYeHHe.
4.CBapoyHOE NPOM3BOACTBA U €r0 POAb Hay4YHO TEXHUUYECKOM Mporpecce.

Tema 2.3. CoaepxaHue yuebHoro matepuana 26
Kucaopoacoaepxaiume 1 |CnupTbl. oAyyeHMe aTaHOAG BPOXEHUEM FAOKO3bl U TMAPATaLMEN ATUAEHA. TMAPOKCUABHASA Tpynna Kak 6
opraHu4yeckue CoeaMHeHus dyHKUMOHaAbHasA. [TOHATUE O NPeAEAbHbIX OAHOATOMHbIX CNUPTax. XMMUYECKNE CBOMCTBA 3TaHOAA:

B3aUMOAENCTBUE C HATpMEM, 06pa3oBaHKe MPOCTbIX U CAOXKHbIX 3QUPOB, OKUCAEHUE B aAbAETUA.
lMpUMeHeHUe aTaHOAA Ha OCHOBE CBOMCTB. AAKOrOAM3M, €0 MOCAEACTBUA U NMPEAYNPEXAEHME.
TAMUEPVH KaKk NPeACTaBUTEAb MHOMOATOMHbIX CMMPTOB. KayecTBeHHas peakumsa Ha MHOroaTOMHbIE CMUPTBI.
MpuUMeHeHUe ranuepuHa.
2 |®eHoA. DM3MYECKHME U XMMUYECKME CBOCTBA peHOoAa. B3anMHOe BAMSAHWE aTOMOB B MOAEKYAE GEHOAA: 4

B3aMMOAENCTBUE C TMAPOKCUAOM HATPUA U a30THOW KUCAOTOM. NpnuMeHeHne peHoAa Ha OCHOBE CBOMCTB.




AnbAervabl. TMoHaTHe 06 anbpervpax. AAbAernaHas rpynna kak ¢yHKUMOHaAbHas. dopmanbperva U ero
CBOMCTBA: OKUCAEHWE B COOTBETCTBYIOLLYIO KUCAOTY, BOCCTAHOBAEHWE B COOTBETCTBYIOLLMI CMIMPT.

MoAyueHne anbAEMMAOB OKUCAEHUEM COOTBETCTBYHOLLMX CMMPTOB. [pUMeHeHUe popManbaerMpa Ha OCHOBE
€ro CBOMCTB

4  |Kap6oHoBble KMCAOTbI. MOHATHME 0 KapPOOHOBLIX KUCAOTaX. KapboKcUAbHASA rpynna Kak GyHKUMOHAAbHASA. 4
TOMOAOTMUYECKUI PAA NPEAEABHBIX OAHOOCHOBHbIX KapOOHOBbIX KUCAOT. [ToAyueHe KapOOHOBbIX KMCAOT
OKUCAEHUEM aAbAETUAOB. XUMUUYECKME CBOMCTBA YKCYCHOWM KMCAOTbI: 06LLME CBOMCTBA C MUHEPAAbHbIMU
KUCAOTaMM M peaKkums atepudukaumn. MpuMeHeHNe YKCYyCHON KUCAOTbl HA OCHOBE CBOMCTB. BbicLuve
XWPHbIE KMCAOTbI Ha MPMMEpPE NarbMUTUHOBOMW U CTEapUHOBOM.
5 |CAOXHbIE 3)UPbI U XUPbI. [TOAyUEHNE CAOXKHbBIX 3OUPOB peakunen atepudmkaumn. CAOXHbIE 3dUpPLI B 4
npUpoAe, Ux 3HaueHue. NpuMeHeHUe CAOXHbIX 3GUPOB HA OCHOBE CBOMCTB.
Xunpbl KaK CAOXHbIE 3dUpbl. Knaccudukaums XMpoB. XMMUYECKME CBOMCTBA XMUPOB: TMAPOAU3 U
TMAPVUPOBAHNE XUAKMUX XMPOB. NpMMeEHEHME XMPOB Ha OCHOBE CBOMCTB. MbiAa.
6 |YrAeBOAbl. YTA€BOAbI, UX KAacCUdUKaLMA: MOHOCaxapuAbl (TAHOKO3a, GPYKTO3a), AUcCaxapUuAbl (caxaposa) u 5
noAncaxapuabl (Kpaxman U LEAAOAO3A).
[AtOKO3a — BELLECTBO C ABOMCTBEHHON QYHKUMEN — aAbAETMAOCTMPT. XMMUUYECKME CBOMNCTBA FAIOKO3bI:
OKUCAEHWE B TAFOKOHOBYHO KMCAOTY, BOCCTAHOBAEHWE B COPOMT, cnMpToBOE 6poxeHue. MNpumMeHeHne
FAFOKO3bl HA OCHOBE CBOMCTB.
3HaueHue YrAeBOAOB B XMBOM NPUPOAE U XM3HM uenoBeKa. MoHATUE 0 peaKumMsaXx MOAMKOHAEHCALMA U
r'MAPOAM3a Ha NpMMepe B3anMONpPeEBpPaLLEHWIA: TAKOKO3a MOHOCaxapwA.
[MpaKkTnueckoe 3aHAaTUE: KayecTBEHHAA peakuusa Ha Kpaxmaa. 1
CamocTtosiTeAbHas paboTa obydatoLLmnxcs. 2
MoAroTOBUTL COOBLLEHMA MO TEMAM:
1.YrAeBOAbI U UX POAb B XXMBOW NMPUPOAE.
Tema 2.4. CoaepxaHue yuebHoro matepuana 26
AsoTcoaepxalime 1 | AMMUHBI. NoHATME 06 aMUHax. AAMdaTUUECKUE aMUHbI, UX KAACCUDUKALMA U HOMEHKAATYPa. AHUAWH, Kak 3
OpraHU4Yeckue COeAMHEHMUS. opraHuyeckoe ocHoBaHue. MoAyyeHne aHUANHA U3 HUTPOBEH30Aa. MNpUMEHEHNEe aHUAUMHA Ha OCHOBE
NMoanmepnl CBOWCTB.
2 | AMMHOKUCAOTbI. AMMHOKUCAOTbI KaK aMpOTEPHbIE AUDYHKLIMOHAABHbBIE OPraHUYECKNE COEANHEHUS. 2
XrMHueckne cBOMCTBa aMUHOKUCAOT: B3AaUMOAENCTBME CO LLEAOYAMM, KUCAOTAMM U APYT C APYroM
(peakumst NOAMKOHAEHcaUMK). enTuaHas CBA3b M NOAMNENTUABI. [TPUMEHEHME aMUHOKUCAOT HA OCHOBE
CBOWCTB.
3 | beAku. MNepBrUHas, BTOpUUHAsA, TPETMUHAA CTPYKTYPbl BEAKOB. XMMUUYECKMEe CBOMCTBA OEAKOB: ropeHue, 2
AeHaTypaums, TMAPOAK3, LiIBETHbIE peakUuun. Bronrornueckmne dyHKLMKU BEAKOB.
4 |[MNMoAnmepbl. BeAKK U NoAMcaxapUAbl Kak BUONOAUMEDBI. 3

Maactmacchl. MoAyyeHre NOAMMEPOB peakLMen NoOAMMEPU3aLIMU U MOAMKOHAEHCaLMK. TepMONAaCTUUHbIE
U TepMOopeaKTUBHbIE NAACTMacchl. MpeAcTaBUTEAU NAGCTMACC.
BonoKkHa, Ux Knaccuoukauma. NMoayueHne BOAOKOH. OTAEAbHbIE MPEACTaBUTEAM XMMUUYECKUX BOAOKOH.




MpakTuueckoe 3aHATUE 2

Pacno3HaBaHWe NAacTMacC M BOAOKOH.

CamocTtosiTeAbHas paboTta 0bydatroLmxcs. 12

MoAroToBUTL CO0bLLEHNS NO TeMe: XKM3Hb-3TO cnocob cyllecTBoBaHWE 6EAKOBbIX TEA. [TOATOTOBUTL Npe3eHTaLmm

no teme: «beAkn» «Yraesoabl» «Knpbl» «BUTaMuHb «[ToAMMEpPBI» « XUMUYECKas NPOMbILUAEHHOCTb»

MpomexyTouHasa attectaums B popme aAnddepeHUMpoBaHHOro 3aUéta 2
Bcero: 194




3. YCAOBUA PEAAUSALIMKM NMPOrPAMMbI YYEEHOW AUCLMMNAUHDI

3.1. AA9 peanv3aupu nporpaMMbl yueGHOW AUCUMMAMHBI  MPEAYCMOTPEHbI CAEAYHOLLME
cneunaAbHble NOMeLLEHHUS:

KabuHeT Xxumuu:
AOCKa ayAUTOpHas;
yyebHbl€ CTOAbI U CTYAbS;
pabouee MeCTO NpenopaBaTens;
cteHA no Th.
TexHuueckune cpepcTBa 0byueHus:
3KpaH;
KOMMbIOTEP;
MYABTUMEANUHBIN NPOEKTOP.

3.2. UHpopmaLmoHHOoe obecneveHne obyyeHus
3.2.1. OcHoBHas AMTepaTtypa:

MNeyaTtHble U3paHUA:

1. EpoxuH HO.M. Xvmunsi ana Npodeccrin M cneunmanbHOCTEM TEXHUMUECKOrO U eCTECTBEHHO-
Hay4yHOro NPOodUAEN: YUEOHUK AASI CTYA. YUPEXAEHUIN cpea. Npod. o6pa3oBaHUsA - 4-e U3A.,
ctep. - M.: U3paTtenbckui LeHTp “Akapemun”, 2017.

3.2.2. AonoAHUTEALHAA AUTepaTypa:
IAEKTPOHHbIE U3AQHUS:

1. AHduHoreHosa, M. B. Xumus : yuebHUK U NPAKTUKYM AAS CPEAHEr0 MPodeCCMOHAABHOIO
obpasoBanua / U. B. AHpuHoreHoBa, A. B. Babkos, B. A. lonkoB. — 2-e U3A., UCNP. U AOM. —
MockBa : N3patenbctBo HOpanTt, 2020. — 291 c. — (MpodeccruoHanbHoe obpal3oBaHUE). —
ISBN 978-5-534-11719-6. — TeKCT : 3AeKTpOHHbIM // IBC Hpawut [cant]. — URL:
https://urait.ru/bcode/452856

2. HukonbCckui, A.B. Xumusi: yyebHUK U MPAKTUKYM AN CPEAHETO0 MNPOPECCUOHANBHOIO
obpazoBaHus / A. b. Hukoabckui, A. B. CyBopoB. — 2-e 13A., nepepab. u aon. — MockBa :
N3patenbctBo HOpainTt, 2020. — 507 c. — (MpodeccruoHanbHoe obpasoBaHue). — ISBN 978-
5-534-01209-5. — TeKcT : O9AEKTpPOHHbIM // 3BC Hpawt [camt]. — URL:
https://urait.ru/bcode/452591


https://urait.ru/bcode/452856

4. KOHTPOAb Y OLEHKA PE3YALTATOB OCBOEHUA YYEBHOW AUCLIUMAUHDI

KOHTPOAb U OLEHKA PEe3yAbTaTOB OCBOEHMSA YUEOHON AMCLMMAMHBI OCYLLECTBASETCS
npenoaaBaTeAeM B NPOLIEcce NPOBEAEHNUS NMPAKTUUECKUX 3aHATUI U AabopaTOpHbIX paboT,
TECTUPOBAHMWSA, @ TAKXKE BbINOAHEHWUA 0OyUaOLLIMMCS UHAMBUAYAAbHbIX 3aAaHWUIA, MPOEKTOB,

UCCAEAOBAHUMN.

Pe3yAbTaTbl 06yueHus

®opMbl U METOALI KOHTPOAS! U OLIEEHKM
pe3yAbTaTtoB 00yyeHus

/AMYHOCTHbIE

BocnutaHWe vyBCTBa rOPAOCTU U YBaXEHUA K
WUCTOPUU U AOCTUXXEHUAM OTEYECTBEHHOM XMMUYECKOM
HayKW; XUMWYECKM TpamMOTHOE [MOBEAEHWE B
NpodecCUoOHaAAbHOW AEATEAbHOCTM U B ObiTy npu
obpaleHun c XUMUUYECKUMU BeLLeCcTBaMu,
MartepuaramMmu U npoLeccamu;

®OpMUPOBHME TOTOBHOCTM K MPOAONKEHUIO
06pasoBaHUs M MNOBbIWEHUA KBaAUOUKALMKU B
n3bpaHHON MPODGECCUOHANBHOW  AEATEABHOCTU W
06bEKTUBHOE 0CO3HaHue poAu XUMMUUECKUX
KOMMETEHLIMIN B 3TOM;

Pa3BuTME YMEHUS UICNOAB30BaTb AOCTUXEHUS
COBPEMEHHON XMMUWUECKOM HAYKM U XUMUUYECKMX
TEXHOAOTUI ANA NOBbILLEHUSA COOCTBEHHOrO
WUHTEAAEKTYaAbHOTO pa3BUTUA B BblGpaHHOM
NPodpEeCCUOHANBHOMN AEATEABHOCTHU;

[MpakTnyeckne 3aHATUA
CamoctosiTenbHas paboTa

AnddepeHUMpoBaHHbIM 3a4eT.

MetanpeameTHbIe

OcBoeHue pa3AUYHbIX BUAOB
NMo3HaBaTEeAbHON  AESATEAbHOCTU " OCHOBHbIX
WMHTEAAEKTYaAbHbIX onepauuii (NOCTaHOBKM 3apau,
bGOPMYAMPOBAHMA TWMNOTE3, aHaAM3a W CUHTE3a,
CpaBHeHWS, 0606LeHUs, cucteMaTtmnsaumu,
BbIAIBAEHUSA MPUUUHHO-CAEACTBEHHbIX CBSI3EH, NOUCKa
aHanoroB, GOPMYAUPOBAHUS BbIBOAOB) AAS PELLEHUS
NMOCTaBAEHHOW  3apauM, MPUMEHEHWE  OCHOBHbIX
METOAOB  MO3HaHMWSA (HabAatoAeHMS, Hay4yHOro
IKCNEPUMEHTA) AN M3YUYEHUA Pa3AUUHbIX CTOPOH
XUMUYECKUX OOBEKTOB W MPOLECCOB, C KOTOPbIMMU
BO3HMKaET Heob6X0AMMOCTb CTaAKMBaThCA B
npodeccroHanbHON chepe;

M3yueHWe  pasAMUHbIX  WCTOUHWKOB  AAS
MOAYYEHUS  XMMWUYECKON  UHPOopMaUMWU, YMeEHUe
OLEHWTb €€ AOCTOBEPHOCTb AASl AOCTUXEHUSA XOPOLLINX
pe3yAbTaTtoB B MPOdECCUOHANBHOM CHEpE;

MpaKTuyeckne 3aHATUA
CamocrosiTeAbHas pa60Ta

AnddepeHUMpoBaHHbIM 3a4erT.

lpeameTHble

dopmupoBaHMe COOBCTBEHHOW MNO3ULMK MO
OTHOLLEHUIO K XUMUUECKOW MHOOPMALIMK,NOAYYaEMOM
M3 PasHbIX UCTOYHMKOB.

BraaeHuve OCHOBOMOAAratLLMMHK
XUMUUYECKUMMU MOHATUAMMU, TEOPUAMMU, 3aKOHAMU
M  3aKOHOMEPHOCTAMM, YBEPEHHOE MOAb30BaHWE
XUMUUYECKOM TEPMUHONOTUEN U
CUMBOAMKOW;

BAAAEHWE OCHOBHbIMW METOAAMM  Hay4yHOro
NMO3HaHWUSA, UCMOAb3YEMbIMU B XUMWUW: HADAIOAEHUEM,
onncaHuem, U3MepeHUeM, IKCNEPUMEHTOM; YMeHUe
obpabaTbiBaTb, 0OBLACHATL PE3YAbTAThl NPOBEAEHHbIX
OMbITOB U AeAaTb BbIBOAbI; FOTOBHOCTb M CMOCOBHOCTbL
NPUMEHSATb  METOAbl  MO3HAHUSA NPU  pPeLleHuK

MpaKTnyeckne 3aHATUA
CamoctosiTeAbHas pa60Ta

AnddepeHUMpoBaHHbIM 3a4erT.




NpaKTUUecKUX 3apay;

dopmMurpoBaHUe yMeHus AaBaTb
KOAMUYECTBEHHbIE OLEHKU WU MPOU3BOANTL pacyeTbl No
XUMUUYECKUM GOPMYyAaM U yPaBHEHUAM;

BAGAEHUE npaBuMAaMK TEXHUKM
6e30nacHOCTM  MpPU  MUCMOAb30BAHUM  XMMUUYECKMX
BELLECTB;

dopmMupoBaHMe COOBCTBEHHOM MO3ULIMK MO
OTHOLLEHUIO K XMMUUYECKOM UHOOPMALIMHK,
NOAYYaeMOM U3 PasHbIX UCTOUHMKOB.
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