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1. OBIIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI IPEJIMETA

AVIL 12.5 XUMUSA
1.1. Ob6aacTh NpMeHEeHUs1 NMPOTrPaAMMbI
Pabouass mporpamma yueOHOW muctmmuiuabl AVYIL12.5 Xumus sBiIseTcs dacThiO

IPOTPaMMBbI ITOATOTOBKH CIICIIUAIMCTOB CPEAHEr0 3BeHa | pa3paboraHa B cooTBeTcTBUU ¢ PI'OC
CIIO mo mpodeccun 15.01.05 Cpapmuk (py4HOW W YaCTUYHO MEXAHM3WPOBAHHON CBapKU
(HaruIaBKM)), YTBEPXKACHHBIM MpHUKa3oM MuHHCTEepcTBa 00pa3oBaHust W Hayku Poccuiickoit
®enepanuu ot 29 stuBaps 2016 r. Ne 50

[Iporpamma yueOno#t mucnmmuivabl JIYII.12.5  Xumus cocraBieHa Ha OCHOBE
OPUMEPHOM  HporpaMMbl IO  JUCHMIUIMHE  XUMMS  JUId  CHELUAJIbHOCTEH  CpEeIHEro
npodeccuonansHoro oopazosanus (Xumus. [IpumepHas nporpamma juis npodeccuil HauaaIbHOTO
npodecCHOHATBHOTO  00pa3oBaHUS W CHEUUAIBHOCTEH  CpegHero  mnpodecCHOHAIBHOTO
obpazoBanusi. — M.: ®I'Y «DUPO» Mwunobpuayku Poccum, 2015r, aBrop O.C.I'abpuensH,
N.I".OctpoymoB).
1.2. MecTo npeamera B cTpyKTYpe o0pa3oBarteibHoii nporpammsbl CIIO:

AVIL.12.5 XuMus BXOIUT B UK 0011€00pa30BaTeNbHbIX JUCHUIUIMH

1.3 Pe3yabTaThl 0CBOECHHS MpeaMeTa:

OcBoenue conepxanus npeameta JYI1.12.5 Xumus obecneunBaeT JOCTHIKEHNE
00yJarouMMuUCs CIEAYIOIINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

[Inanupyemsble TMYHOCTHBIE pe3yabTaThl ocBoeHus OOIl:

JIP 5) chopMHUPOBaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCIHUTAHUS B COOTBETCTBUU C
OO0IIeYEeTTOBEYECKUMH IIEHHOCTSIMH W HWJACaTaMU TPa)XIaHCKOTO OOIIECTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOM JESATEIbHOCTH;

JIP 7) HaBBIKM COTPYOHMYECTBA CO CBEPCTHHKAMM, JE€TbMHU MJAJLIEr0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-MCCIE0BaTEeNbCKOM,
MIPOEKTHOM M PYTHX BUAAX ACSITEIHLHOCTH;

JIP 9) roTOBHOCTb M CHOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, Ha
NPOTSDKEHUH BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHONW U 00IECTBEHHOM JesITeIbHOCTH;

JIP 11) npunsTHEe ¥ peaiu3alyio [EHHOCTEW 30pOBOTO U Oe30macHOro obpasa KU3HU,
NOTPEOHOCTH B (PU3HUECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIHHON
JESTCIIbHOCThIO, HENPHUSATHE BPEAHBIX TPUBBIYCK: KypEHUS, YIOTPEOJICHHUS  aIKOTOJIS,
HapKOTHKOB;

JIP 13) oco3nanHblii BeIOOp Oyaymied mnpodeccnt ¥ BO3MOXKHOCTEH peaTu3aiuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATHHON IeSITENbHOCTH Kak
BO3MOXKHOCTH  y4acCTHsl B  PCIICHWW  JIMYHBIX, OOIIECTBEHHBIX, TIOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

JIP 14) cdopMHPOBAHHOCTh HKOJOTHYECKOTO MBIIIICHNS, TOHUMAHUSA BIWSHUSI
COLMAIbHO-9KOHOMHYECKUX MPOILECCOB HAa COCTOSHUE TNPUPOAHOM W COLUAIBHOW Cpeibl;
nproOpeTeHNe OTBITa YKOJIOTO-HATIPABICHHON JeITEITbHOCTH;

MeTal'lpe)lMeTHle: (pePyJIHTI/IBHBIC, IIO3HABaTCIbHBIC, KOMMyHI/IKaTI/IBHBIC)

MP1) ymeHue caMOCTOSITEIBHO OMPEACNATh MU JEITeIbHOCTH W COCTaBJISTH IUIAHBI
JEATENIbHOCTH;  CAMOCTOSITEIbHO  OCYILIECTBIATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH



JESATENIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIs JOCTUKEHMSI TOCTABJICHHBIX LENen
U peajn3aluy MIaHOB IeATeIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETMH B PA3INYHBIX CUTYALIUAX;

MP 2) ymeH#e npoayKTUBHO OOLIAThCSA M B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh [O3UIMU JIPYTMX YYaCTHUKOB JESTEIbHOCTH, 3(H(HEKTHBHO
pa3pemaTh KOHQIUKTHL;

MP 3) BnaneHue HaBbIKAMU MO3HABATEILHON, YIEOHO-UCCIEI0BATEIIBCKON M MMPOSKTHOM
NEeSITeIbHOCTH, HaBBIKAMU  pas3pelieHus MpoOiieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSTEJIBHOMY ITOMCKY METOAOB PELICHUs MPAaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JInYHbIX
METOJI0B I03HAHNUS;

MP 4) roToBHOCTP M CHOCOOHOCTH K CaMOCTOSTEIIBHOW HMH(POPMAIIMOHHO-
MIO3HABATEILHOM JIESITEIBHOCTH, BJIAJICHUE HABBIKAMH IOJyYEHHUS HEOOXOAMMO# HH(pOpManmu
U3 cloBapei pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B Pa3IMYHbIX UCTOUHUKAX WH(pOpMaLUH,
KPUTUYECKH OLIEHUBATh M HWHTEPIPETHUPOBATh HH(POPMAIUIO, MOTYyYaEMYI0 W3 Pa3IHYHBIX
HMCTOYHHKOB;

MP 5) ymeHue HCHONB30BaTh CpPEACTBa WH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosoruil (nanee - UKT) B pelmieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX
3aa4d ¢ CcoONroJicHHeM TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€30MacHOCTH;

MP 7) yMeHue camMOCTOSITEIbHO OLEHMBaThb U NPUHUMATh DPELICHUS, ONPEIEIIAIoIIne
CTPATETUI0 MOBEACHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

MP 9) BnangeHue HaBbIKAMU IIO3HABATEJIbHOM pe(eKCUU KaK OCO3HAHMS COBEPILAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMI, TPAaHUL] CBOETO 3HAHUSA U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JIOCTUKEHUSI.

OOyyarommuiicsas Hay4YuTCst (pery/IATUBHbIC YHHMBEPCAJIbHbIC Y4eOHbIC N1eHCTBHUS):

YV Pl - caMoCTOATENBHO ONPEAENATh L€, 33aBaTh IAPAMETPbl U KPUTEPHUH, 110
KOTOPBIM MOKHO OIIPENEIUTh, YTO LENIb JOCTUTHYTA;

VYV]I P2 - oneHuBaTh BO3MOXHBIE IMOCICACTBHUS JIOCTH)KCHUS TOCTABJICHHOW IICIH B
NEeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HU OKpYXKAIOIIMX JII0JIel, OCHOBBIBasCh Ha
COO0OpaXEHUSIX STUKU U MOpaJlu;

YV P3 - craButb U (opMyaHpoBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTeNbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

VYVJI P4 - oueHuBarb pecypchl, B TOM YHUCJIE BpPEMsl W Jpyrue HeMaTepHajbHbIC
pecypchl, HEOOXOAUMBIE AJIsi AOCTUKEHUSI TIOCTABJIEHHOM 11ETH;

YV] PS5 - BolOuparh ImyTh JOCTMXKEHHUS LIEJH, IJIAHUPOBATH PEIIEHUE MOCTABICHHBIX
3a/1a4, ONTUMU3HPYsI MaTEPUAIIbHBIE U HEMATEPUAJIbHBIC 3aTPAThI;

YV]I P6 - opranuszoBbiBaTh 3()(PEKTUBHBIM MOUCK pecypcoB, HEOOXOIUMBIX IS
JIOCTH>KEHMS TOCTABJICHHON LIETIN;

YV P7 - conocraBisTh IOJYYEHHBIM pE3yabTaT ACATEIBHOCTH C IIOCTaBIECHHOMN
3apaHee LEIbIO.

OOyyarommiicss HayunTcs (MO3HABAaTeJIbHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBHA):

YV II1 - uckath U HaXOAUTh OOOOIEHHBIE CIOCOOBI pEIIeHUs! 3a/lad, B TOM YHUCIE,
OCYILECTBIIAATh PAa3BEPHYTHIH HMH(OPMAIIMOHHBIA TMOUCK M CTAaBUTh HAa €ro OCHOBE HOBBIE
(yueOHbIEe 1 TO3HABATENIbHBIC) 33/1a4H;

YV]| I12 - xpuUTHYecKH OIICHHMBAaTh M HMHTEPIPETUPOBATh HMH(OPMAIMIO C Pa3HBIX
MO3UIMH, pacno3HaBaTh U (PUKCUPOBATh MPOTUBOPEYUS B UHPOPMAIIMOHHBIX HCTOUHUKAX;

VYV 114 - HaxoauTh ¥ NPUBOAUTH KPUTHUECKHE apryMEHTHl B OTHOLIEHUH JEHCTBUM U
CY)KJIEHHM JpYyroro, CIOKOMHO M pa3yMHO OTHOCHUTBCS K KPHUTHYECKMM 3aME4YaHUsIM B
OTHOILIEHHH COOCTBEHHOTO CYX/IEHUs, pACCMaTPUBATh X KaK Pecypc cOOCTBEHHOTO pa3BUTHS;



YV 115 - BbIXOAUTH 32 paMKH Y4€OHOTO MpeMeTa U OCYIIECTBIIATH IeJICHANPaBICHHBIN
HOUCK BO3MOYKHOCTEH JUIs IUPOKOTO NEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS;

Oo0yuawmuiics  HayuyuTcsi (KOMMYHHUKATHBHbIe YHUBeEpPCAJbHbIe  Yy4eOHbIE
aeiicTBUsA):

YV Kl ocymecTBiaTh JE€JI0BYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCJIBIMH (KaK BHYTpU 00Opa30BaTEIbHON OpraHM3alliM, TaK U 3a €€ MpejesiaMu), MoJoupaTh
NapTHEPOB JUIA JENIOBOM KOMMYHUKALMM HMCXOJS W3 COOOpaXEHUH pe3yabTaTUBHOCTH
B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATHH;

YV] K2 npu ocymecTBiIeHUH TpPYyNIOBOH pabOThl OBITh KaKk PYKOBOJUTENEM, TaK U
YIEHOM KOMaHIbl B Pa3HBIX pOJsiX (reHeparop ujed, KPUTHK, HUCIOIHUTENb, BBICTYMAIOIINMN,
AKCIEPT U T.1.);

YV ]I K3 koopaIMHHPOBATh U BBITOIHATH PAOOTY B YCIOBUSAX PEAIBHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/IEICTBUS;

YV ]I K4 pazBepHyTO, JOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BaHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

IIpexmeTHbIX:

1) chopMHpPOBaHHOCTDH MPEACTABICHUN O MECTE XUMHUH B COBPEMCHHOM HAy4HOU

KapTUHE MHpa; TIOHMMaHue poOJU XUMHH B (DOpMHpOBAHMHM Kpyrozopa u
(GYHKIMOHATBLHON TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUs TPAaKTUYECKUX 3a]1ay;

2) BiIaJIcHHE OCHOBOITOJIATAIONUMU XUMHUYCCKUMU MMOHATHIMHU, TCOPHSIMH, 3aKOHAMHU

Y 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U

CHMBOJINKOH;

3)Bi1ajicHIEe OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHHUS, UCTIOIB3YEMBIMU B X UMHH:

HaOII0/IeHNEM, OMTMCAaHUEeM, U3MEPEHUEM, SKCIIEPUMEHTOM; yMeHHEe 00pabaThIBaTh,

OOBSICHSITH PE3YJIbTATHI MPOBEJICHHBIX OMBITOB U JIEJIATh BBIBOJIBI, TOTOBHOCTD U

CHOCOOHOCTH MPUMEHSTH METObI TO3HAHHUS TIPU PEIICHUH MTPAKTUYECKHUX 3a]1a4;

4) chopMHPOBAHHOCTH YMEHHS JIaBaTh KOJIMYCCTBEHHBIC OLICHKU M TPOU3BOIUTH

pacueTsl 0 XUMUYeCKUM GopMyliaM U YpaBHEHHSIM;

5) BitazieHHe TIpaBUIIaMU TEXHUKH O€30MMaCHOCTH MPH UCIOIb30BAHUN XUMHUYCCKUX

BEILIECTB;

6) chopMHPOBAHHOCTh COOCTBEHHON TO3HMIIMKM IO OTHOIICHHIO K XHMHYECKOM
uH(pOpMaIK, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.

OcBoenue coaep:xkanus npeamera VIl 12.5 obecnieyuBaeT 10CTHIKEHUE
00yYAKOIUMHUCH CJACAYIONUX Pe3yJbTATOB peajn3aluy NPOorpaMMbl BOCIIMTAHUS:

JIP 3-CoOmromaromuii HOPMBI TPABOIOPSIIKA, CIEAYIOUMN UAeaiaM TpakJIaHCKOTO
oOmiecTBa, oOecrieueHHst O€30MaCHOCTH, MpaB U cBoOOj rpaxnaaH Poccun. JlosuipHBIR K
YCTAaHOBKAM M NPOSIBICHUSAM NpeJCTaBUTENed CYyOKyIbTyp, OTIMYAIOIIMA HMX OT TPYII C
JECTPYKTUBHBIM M JIEBUAHTHBIM  IOBEACHHEM. JIEMOHCTPUPYIOIIMHA  HENpUITHE U
IpeIynpex a0l COLNaIbHO OMACHOE MOBEJECHUE OKPYKAIOLIUX

JIP 9-ColGmroaroniuii 1 mponaraHIupyromuii mpaBuia 310poBoro 1 06ezonacHoro oopasa
JKU3HHU, CIOPTa; MpeaynpexAaroliuidi 1100 NpeooJIeBAOINNA 3aBUCUMOCTH OT aJIKOTOJIs,
Tabaka, MCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UTp U T.A. COXpaHSIOUMHA TMCHUXOJIOTHYECKYIO
YCTOHYMBOCTH B CUTYaTUBHO CJIOKHBIX WJIM CTPEMHUTEIFHO MEHSIOIUXCS CUTYalUsIX

JIP 10-3a0otrsmmiics o0 3alUTe OKpPY)KaIoLIed cpeapl, COOCTBEHHOM U YyXKOH
0€30MacHOCTH, B TOM YHclie UPPOBOI



2.CTPYKTYPA U COAEP/KAHUE ITPEJIMETA
JAVIL12.5 Xumus

2.1. O6beMm npeamera, BUAbI y4eOHOH padoThI

Bujn yueOHoii padoThI O0beM yacos

MaxkcumajibHasi ydyeOHasi HATPY3Ka 72

CamocrosTenbHas padoTa (ke 6on1ee 20%) -

Oos3aTenbHas yyeOHasi HATPY3Ka -

B TOM YHCJIC:

TeopeTnieckoe oOydeHue 41

nmabopaTopHBIE 3aHATHS (€CIH MPETyCMOTPEHO) -

MPaKTUICCKUE 3aHITUS (€CITH MPEIYCMOTPEHO) 30

KypcoBasi paboTa (poeKT) (ecau mpeaycMOTPEHO) -

KOHTpOJIbHas paboTa 1

CamocmosmenvHas paboma (Mmoavko 0151 pabouux npocpamm -

IIpome:kyTouHast aTTecTalUs NPOBOAUTCS B (hopme Opyeue popmur konmpona




2.2. TemaTnueckuii IJIaH U coepkanue yyeOHou qucuumiannsl AYI1.12.5 XUMUSA

Haumenosanue Cooeporcanue yuebnozo mamepuana u popmul opzanuzayuu Obvem yyvia Koo JIP peanuzayuu
paszoenos u mem oesasmenvHocmu 00yuarnuuxcs uacoe npozpammol
éocnumanus
1 2 3 4 5
Baenenue Cooeporcanue yuedbnozo mamepuana Yposenv | 1 JIP 5,9,11;MP 2,9;
0C60€eHUA YVIAP24;VVIII
3HaYCHUE XUMUH IS BRIOpaHHOH npodeccuu. MeTo bl TTO3HAHUS 2 24; YYIK134 JIP 3
BelecTBa. MoenupoBaHue XUMUYECKUX MIPOIIECCOB.
Paznen 1. Cooepircanue yuedonozo mamepuana Yposenw
OBIIIAA 1 0ce0enus
HEOPI'AHUYECKAS | OcHoBHbIe OHATUSA XUMHHA. OCHOBHEIE 3aKOHBI XMMHHU. 3 1 JIP 5,9,11;MP 2,9; JIP 3
XUMUA YYAP24;YYOII
Tema 1.1 24, YYONK134
OCHOBHbIE TIOHATHS 1 Ilpakmuueckoe 3anamue -
3aKOHBI
Tema 1.2 Cooepircanue yuedbnozo mamepuana Yposensn
Ilepuoauueckuii 3aKoH 0CBOEHMS
u Ilepuonnueckas Ilepuonuueckuii 3axon /1. 1. Menneneena 2 1 JIP 5,7,9,11;MP 2,9; JIP 3, JIP 10
CHCTEeMa XMMHUYECKUX YYAP24;VYOATII
anemenToB /. U. 24; YYOK134
Menneneesa u Crtpoenune atoma u llepuoanueckuii 3akon JI. 1. Menneneena 2 1 JIP 5,9,11;MP 2,9; JIP 3, JIP 10
CTpOEHHE aToMa YYAP24;YVIII
24, VYOIK 1,34
Ilpakmuueckoe 3anamue
1.PacueTrsl M0 XUMUYECKUM (OpPMYJIaM U yPaBHEHUSAM 3 2 JIP 13,14; MP ,3,4,9; JIP 3, JIP 10
YYAI14; VY]
K2;VYI P 5,6,7; 114
2.Mopenuposanue nocrpoerus «Ileproandeckoil TaOIUIBI XUMUYECKUX 3 2 JIP 13,14; MP JIP 3, JIP 9
3JIEMEHTOBY. 1,3,4,5,7;
YYATI14; VY]
K2;VYI P 5,6,7; 114
Cooepircanue yuedbnozo mamepuana Yposenw




Tema 1.3 0C60€eHUA
CrpoeHne BemecTBa. Tlonstue o xumudeckol cBs3u. KoBaneHTHass XUMHUeCKas CBS3b 2 JIP 5,9,11;MP 2,9; JIP 3, JIP 9
YVAP3;YYAII24,
YVIK13,4
Honnas xumudeckas cBsi3b. MexaHu3M 00pa30BaHUs HOHHOU CBS3H. 2 JIP 5,7,9,11;MP 2,9; JIP 3,JIP 9
YVAP24 ;YY1
24, YYONK 1,34
Merannngeckass xuMudeckas cBsi3b. OCOOBII THIT XUMHYECKOM CBS3H, 2 JIP 5,9,11;MP 2,9; JIP3,JIP 9
CYILLECTBYIOIIMM B MeTallIaxX U cIulaBax. Ee oTiauuus u cXoAcTBO € YVYAP24;VYIII
KOBQJIEHTHOH M MOHHOM CBSI3SIMU. 24, YYONK1,34
ArperaTHble COCTOSTHUS BEILIECTB U BOJIOPOIAHAS CBSI3b 2 JIP 5,7,9,11;MP 2,9; JIP3,JIP 9
YYIAP24;YVIII
24; YYONK134
YucTele BElecTBa U CMECH 2 JIP 5,7,9,11;MP 2,9; JIP 10
YVYIAP24;YVIII
24; YYONK134
JucnepcHbie CUCTEMBI 2 JIP 5,9,11;MP 2,9; JIP 10
YVIAP3,YYAII24;
VVIK13,4
Ilpakxmuueckoe 3anamue
3.Pemrenue 3amad Ha COCTaB cCMecer 2 JIP 13,14; MP 3,4,9; JIP 3, JIP 9, JIP 10
YYAII 1,5, YY1
K2; YY1 P 5,6,7; 14
Tema 1.4. Bona. Cooepircanue yuedonozo mamepuana Yposenw
PactBopsL. 0ceoeHUs
DNEKTPOIUTHYECKAS Bona. PactBoprl. PacTBopeHue 2 JIP 5,9,11;MP 2,9; JIP 3, JIP 10
JIucconuanus YYAP24;VYOATII
24; YYONK134
DNEKTPOTUTHYECKAS JTUCCOITUAITHS 2 JIP 5,9,11;MP 2,9; JIP 3, JIP 10
YYAP24;YVIII
24; YYONK134
Ilpakmuueckoe 3anamue
4.IIpuroToBiieHIE PAaCTBOPOB PA3NIUYHBIX BUIOB KOHIICHTPAIIUN 3 JIP 13,14; MP JIP 9, JIP 10
1,3,4,5,7,

VYIII 1,5, YY)
K2;YYIP 1,3,5,6,7;
114




5.Pemienue 3a1a4 Ha MaccoBYIO JOJIIO.

JIP 13,14; MP 3,4
VYU 1,5; YY]I
K2;VV/I P 5,6,7; I14

JIP 9, JIP 10

Tema 1.5. Cooeporcanue yuebnozo mamepuana Yposenw
Knaccudpukarus 0ceoeHUsA
HEOPTraHMYECKIX Kucnors! 1 ux cBoMCTBA. 2 JIP 5,7,9,11;MP 2.9, JIP 3, JIP 9, JIP 10
COEIUHEHNN U UX YVAP3;YYAII24,
CBOICTBa YVIAK13,4
OcCHOBaHMS U X CBOMCTBA 2 JIP 5,9,11;MP 2,9; JIP 3, JIP 9, JIP 10
YVAP24 ;YY1
24; YYIK134
Comu ¥ uX CBOMCTBa 2 JIP 5,7,9,11;MP 2.,9; JIP 3,JIP 9
YVIAP3,YYAII24;
YVJK13,4
OKcHBI U UX CBOMCTBA 2 JIP 5,7,9,11;MP 2.,9; JIP 3,JIP 9
YVYIAP24;YVIII
24; YYAK134
Ilpakmuueckoe 3anamue
6.Knaccngukarus HeopraHUIecKuX COSIMHCHUH. 2,3 JIP 13,14; MP 3,9; JIP3,JIP 9
YVII11,5YY]
K2;VV P5,6,7
Tema 1.6 Cooepircanue yuednozo mamepuana Yposenw
XUMHYECKUE PEaKIHU 0ceoeHus
Knaccudukanus xummdeckux peakiuii. OKUCIUTETHHO- 2 JIP 5,9,11;MP 2,9; JIP 3, JIP 9
BOCCTaHOBUTENbHBIE PEAKLINU YVAP3,YVYAII24;
YYAK 13,4
CKOpOCTh XMMUUYECKHX pEaKLMN 2 JIP 5,9,11;MP 2,9; JIP 3, JIP 9
YYAP24 ;YYOTII
24; YYOK134
O06paTUMOCTh XUMUUECKHUX PEaKIIHid 2 JIP 5,7,9,11;MP 2.,9; JIP 3, JIP 9
YYAP24;YVIII
24; YYOK134
Ilpakmuueckoe 3anamue
7.3aBHCHMOCTB CKOPOCTH XMMUYECKOH PEaKkIny OT pa3IHIHBIX (haKTOPOB 3 JIP 13,14; MP 1,3; JIP 3,JIP 9
YYIOIT1,5,YY]
K2;¥yvaP1,35,6,7
1.7. Meramibl 1 Cooepicanue yuedbnozo mamepuana Ypogenw

HCMCTAJJIBI

0C60CHUA




Mertanast 2 JIP 5,7,9,11;MP 2,9; JIP 3, JIP 9, JIP 10
YVAP24 ;YY1
24, YYAK1,34
Hemeransr. 2,3 JIP 5,9,11;MP 2,9; JIP 3, JIP 9, JIP 10
YVAP24 ;YY1
24, YYINK1,34
Ilpakxmuueckoe 3anamue
8.ITomyuenne, cobupanme U pacrio3HaBaHHE T'a30B. 2,3 JIP 13,14, MP 5,7, JIP 3, JIP 9, JIP 10
YVIAII1,5, VY]
K2;VVI P 1,3,56,7
9./3yueHne CBOMCTB METAJNIOB U HEMETAJIIOB. 2,3 JIP 13,14; MP JIP3,JIP 9
1,3,4,5,7;
YYIAI11,5 YV
K2;YYAP5,6,7
10.Pemmenne sxcriepuMeHTaIbHBIX 3a/1a4. 2,3 JIP 13,14; MP 1,3,7; JIP3,JIP 9
YVIIT1,5YY]
K2;YYAP56,7;,114
Tema 2.1. Cooepircanue yuedonozo mamepuana Yposenw
OCHOBHEBIE MOHATUS 0C60CHUA
OpraHUYECKON XUMUU [IpenMeT opraHnyecKoil XUMHUHU. 2 JIP 5,9,11;MP 2,9; JIP3,JIP 9
Y TEOPHsI CTPOCHUS YV P24 ;VYIL
OpTaHUYECKUX 24, YYINK1,34
COEIMHEHN I
Teopus ctpoenust opranuueckux coequHeHuit A. M. bytieposa.. 2 JIP 5,7,9,11;MP 2,9; JIP3,JIP 9
YYAP24 ;YYOTII
24, YYONK 134
Knaccudukamnus opranmyeckux BemecTB. Knaccupukamus peakuuii B 2 JIP 5,9,11;MP 2.9; JIP 3,JIP 9
OpraHu4yecKor XMMUHU YYAP24 ;YY1
24; YYOK 134
Ilpakmuueckoe 3anamue 3
11.0npenenenrue n30MepPOB U TOMOJIOTOB 3 JIP 13,14; MP 1,3,7; JIP3,JIP 9
YYIOI11,5, YY)
K2;YYAP5,6,7
Tema 2.2 Cooepicanue yuedbnozo mamepuana Ypogenw
VYTI1eBOAOPOIbI U UX 0C60CHUSA
MIPUPOJTHBIE AJIKaHBI 2 JIP 5,9,11;MP 2,9; JIP 3,JIP 9
HWCTOYHUKHU YVAP24;YVIII

24, YYIK1,34




AKeHbI

JIP 5,9,11;MP 2,9;
YYAP24 ;YYOTII
24, YYINK134

JIP 3,JIP 9

JueHsl 1 Kayuyyku

JIP 5,7,9,11;MP 2,9;
YYIIP 2,4 VY] II
2,4; VYK 134

JIP 3, JIP 9

ANKHWHBI

JIP 5,7,9,11;MP 2,9;
YYJIP 2,4 VY] II
2,4; VYK 134

JIP 3, JIP 9

ApeHBI.

JIP 5,9,1 1;MP 2,9;
VYJIP 2,4 ;VYIII
2,4 VYIK13.4

JIP 3, JIP 9

IIpuponHble HCTOYHUKU YIIIEBOAOPOIOB

2,3

JIP 5,9,1 1;MP 2,9;
VYJIP 2,4 ;VYIII
2,4 VYK 13,4

JIP 3, JIP 9, JIP 10

Hpakmuueacoe 3anamue

12.CocraryieHie U Ha3BaHUE (HOPMYIT YIIIEBOJIOPOIOB IO MEXKTYHAPOTHOM
HOMEHKJIaType

JIP 13,14; MP 1,5,7;
VYOI 1,5, YY)
K2;VVII P 56,7

JIP 3, JIP 9, JIP 10

Tema 2. .3.
Kucnopozconepsxarime
OpraHUYECKHe
COEIMHEHUS

Cooepircanue yuedonozo mamepuana

Yposenw
o0ceoeHus

CrnupTsl

2

JIP 5,7,9,11;MP 2.,9;
VYO P3 VY24
VYK 1,34

JIP 3, JIP 9, JIP

denon

JIP 5,7,9,11;MP 2,9;
VYO P24 VYT
24; YYIK 134

JIP 3, JIP 9, JIP 10

AJbaErubl.

JIP 5,7,9,11;MP 2,9;
VYJIP 2,4 VYl
2,4 VYIK13.4

JIP 3, JIP 9

Kap6oHOBBIE KHCITOTHI

JIP 5,7,9,11;MP 2,9;
VY P3;VYII2,4;
VYK 1,34

JIP 3,JIP 9

CrnoxHbIe 3UPHI U )KUPBI

JIP 5,7.9,11;MP 2,9;
VYIIP 2,4 VY] II
2,4 VYIK13.4

JIP 3,JIP 9

Yrnesonpl.

JIP 5,7.9,11;MP 2,9;
VYJIP 3 VY] 2,4;

JIP 3,JIP 9
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VYK 1,34

Hpakmuueacoe 3anamue

13.CocraBienne 1 Ha3BaHue GOPMYJ KHUCIOPOACOIEPIKAIIUX 2 2 JIP 13,14; MP 4,5,7, JIP 3,JIP 9
OpraHUYECKHUX COCIUHEHUH VVIAII1,5, VY]
K2;YY P 5,6,7
Tema 2.4. Cooeporcanue yuebnozo mamepuana Yposenw
AzoTcozeprxamue 0C80CHUA
OpTraHNYecKHe AMUHEL 2 1 JIP 5,7,9,11;MP 2,9; JIP 3, JIP 9, JIP 10
COCAUHCHHUS. YVAP3;YYAII24,
[omumepsr YVIAK13,4
AMMWHOKHCIIOTEI. 2 1 JIP 5,7,9,11;MP 2,9; JIP3,JIP 9
YYAP3;YVIII24,;
YYAK 13,4
benku. 2,3 1 JIP 5,7,9,11;MP 2.9; JIP 3, JIP 9
YYAP3;YVIII24,
YYAK 13,4
[Tonumepsl. [lnacTmaccsl. 2 1 JIP 5,7,9,11;MP 2,9; JIP3,JIP 9
YYAP3;YVIII24,
YYAK 13,4
BonokHa, ux xiaccugpukarms. 2 1 JIP 5,7,9,11;MP 2,9; JIP3,JIP 9
YYAP3;YVIII24,
YYAK 13,4
Ilpakxmuueckoe 3anamue
14 PemeHne 3KCTIepIMEHTAIBHBIX 3a7ad Ha WACHTH(QHUKAIINIO 2.3 2 JIP 13,14, MP 1,3; JIP 3,JIP 9
OpPraHUYECKHUX COCIUHEHUM. YVYIAII1,5, VY]
K2;YYIA P 5,6,7
15.Pacrno3HaBanue miacTMacc U BOJIOKOH. 2,3 2 JIP 13,14; MP 1,5,7; JIP 3,JIP 9
YYAII 1,5, YY1
K2;YYA P 5,6,7
KontponpHas padora 2,3 1 JIP 13,14; MP JIP 3,JIP 9
1,3,4,5,7;
YVYAII 1,5, YV
K2;YYAP 1
Hroro 72
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3. YCJIOBUSA PEAJIMZALIUUA ITPOT'PAMMBI
AVIL12.5 XUMUSL
3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanuzamus nmporpammbl yueOHoOM mucturinabel A VIIL.12.5 TpeOyer Hamuuus yueOHOTO
kaOuHeTa «ECTeCTBeHHOHAYYHBIX JTUCIIUATLIIHY.

O6opynoBanue yaeOHOTo KabUHeTA!

MOCaJI0YHBIC MECTA 110 KOJUYECTBY 00yUaOIIUXCS;
pabouee MecTo mpernogaBaTess;
nepuoauyeckas cucrema . 1. Menneneena;
KOMIUICKT Y4eOHO-HATISTHBIX TOCOOMit: « Moaenu aTOMOB JJIsi COCTABICHUSI MOJIEIeH
MOJIEKYJI CO CTEPIKHSIMM;
TaOJIMIIBI U IIAKATHI,
KOJUICKITUS 00pa31ioB HEPTH U HEDTEPOAYKTOB, KOJUIEKIIU «KaMEeHHBINH yroiab U IPOIyKITUs
KOKCOXHMMHYECKOT0 MPOU3BOJICTBA»; Kosuiekius «Ilnactmaccely; «Munepaibl U TOpHBIE
nopoaby; «UyryH u ctanby; «MeTamisl U cruiaBby; «HedTh 1 MPOAYKTHI TepepaboTKI»;
«TonnuBoy; «BomokHay;
yu4e0HO-METOINYECKUN KOMILIEKT JUCIUILINHBI.

TexHudeckue cpencTpa 00yueHuUs:
KoMITbtoTep ASUS, MHTEPAKTUBHAS JIOCKA, IPUHTED.

3.2. Hugpopmayuonnoe obecneuenue 06yuenusn
OcHo6Hble UCMOYHUKU (neyamHble U30AHUA):

1. I'abpuensn O.C., OctpoymoB N.I'. Xumus ans npodeccuil v crenuanbHOCTEN TEXHUYECKOTO

npoduns: yueOHUK IS CTYA. yUpekaeHuu cpen. npod. odpazoBanusi. — M.: Uznarenbckuit

neHTp «Akagemus», 2017. ISBN9785446865727

2. I'abpudnsn O.C., Octpoymosa E.E., Octpoymos U.T'., CnagkoB C.A. Xumusi: npakTUKyM
y4ae0. mocobue s CTyJ. yupexaeHuit cpen. mpod. oopazosanus / O.C.I'abpuass, E.E.
OctpoymoBa, N.I'. OctpoymoB, C.A.Cnankos; noxa penakuueit O.C.I'abpusnsna, — 6-e uzn.,
crep. M : U3narenbckuit ieHTp «Akamemus»., 2017 - 304c. ISBN 978-5-4468-4807-2

Jlononnumenvnuvle ucmouynuxku (neuamuole U30aHUA)

3. I'abpurnsH O.C., Octpoymosna E.E., Octpoymos WN.I'., Cnagkos C.A. Xumus s npodeccuit
U CIEIUATFHOCTEHN €CTECTBEHHO-HAYYHOTO TPOoduiis: yuel. It CTY. YUPEKICHUM cpel. mpod.
obpazosanusi / O.C.I'abpuasia, E.E. Octpoymosa, N.I'. OctpoymoB, C.A.Cnaakos; noj
penakuueit O.C.I"'abpudnsina, — 4-e uza., crep. M : U3pgarenbckuit ieHTp «Akagemusi».,2018 -
400c. | SBN 978-5-4468-6572-7

(21ekmponnble u30anus):

4.becninaTHasi 37€KTpoHHas OubnMoTeka oHnaiiH "EnuHoe OKHO JocTyma K 0Opa3oBaTelbHBIM
pecypcam. [DnektpoHHbIH pecypc] — Pexxum nocryna:http://window.edu.ru/ cBoGomubIii —
(3.06.2020).

5. ®depepanpHbld LEHTp HMHPOPMALMOHHO - oOpa3oBarenbHbIX pecypcoB (PLIMOP)
[DnexTponHsIii pecypc] — Pesxxum moctyma http://fcior.edu.ru/ ceo6oamsrit — (3.06.2020).

7.9BC "HOpaiit Pexxum nocryna: https://biblio-online.ru/ ceo6oansrii — (3.06.2020).

12


http://window.edu.ru/
http://fcior.edu.ru/
https://biblio-online.ru/

4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU

OBYYAIOIIUXCA

Cooepircanue odyuenusn (pazoenni
npozpammut)

Xapaxmepucmuka 0CHO6HbIX 61006 OeAMEIbHOCHU
ooyuarowuxca (Ha ypoene yueoHvix Oelcmeuil-
npeomemmnuix)

Dopmut u Mmemoowl
ouenku

BBenenue
OOBACHATD  XMUMHYECKHE SIBJICHHSA, NPOHMCXOISIINX B | DKCIpecc-OIpoc.
NIpUpOJIE, OBITY M HA IPOU3BOJICTBE.
Pazpen 1. [aBaTb ONpENENICHUsT M  OIEepUpOBATH

OBIIAS 1 HEOPTAHUYECKA
XMW

Tema 1.1

OCHOBHBIE TTOHATHS U 3aKOHBI

XUMHUYCCKUMU ITOHATUAMHA

@opMynupoBaTh 3aKOHBI COXPAaHEHHUS! MACCHI BEILECTB U
MIOCTOSTHCTBA COCTaBa BEIIECTB. YCTAHOBKA HPUYMHHO-
CJIEZICTBEHHOHN CBSI3U MEXKJIYy COAEP)KaHHEM STUX 3aKOHOB
1 HalMCaHWEM XMMHUUYECKHX (hOpMYII M ypaBHEHHUN

TecTupoBaHHue;

Okcmpecc-ompoc.

Tema 1.2 Ilepuoanueckuii 3aK0oH U
Ilepuoauueckas cucrema
XUMUYECKuX 3yiemMeHnToB Jl. U.
MenpeneeBa 1 CTpOEHHE aTOMa

JaBaTe ompeneneHus U ONEPUPOBATh  XUMHUECKUMHU
TIOHSTHAMH

VYcraHaBiauBaTh 9BOMTIOLUOHHYIO CYILIHOCTb
MEHJEJICEBCKOH M COBPEMEHHOH  (opMyIHPOBOK

nepronnieckoro 3akoHa J[.J.MenneneeBa. OObscHEHHE
(U3NIECKOTO  CMBICTa  CHMBOJHKH — EPHOJUYECKON
TaOMIBI  XUMUYecKuX djemeHtoB JI.JM1.Mennaeneena
(HOMepoB dJeMeHTa, Tepuona, TPYNINbI) W yCTaHOBKA
MIPUYHHHO-CJIECTBCHHON CBSI3U MEKAY CTPOCHHEM atoMa
U 3aKOHOMEPHOCTSMU H3MEHEHHS] CBONCTB JJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B MIEPHOAX U TPYIIIAX.

IIpakTuueckoe
3austuel,2

TectupoBanue;

DKcnpecc-omnpoc.

Tema 1.3
CtpoeHue BeliecTna.

VYcranaBauBaTh 3aBUCUMOCTb CBOMCTB XMMHMYECKHX
BEIIECTB OT CTPOCHUs aTOMOB 0OOpasyloIluX HUX
XUMHUUYECKUX D3JIEMEHTOB. XapaKTEpPUCTHUKA Ba)KHEUIINX
TUIIOB XMMMYECKUX CBSI36M M OTHOCHUTEIBHOCTU JTOU
THUIIOJIOTUU.

TectupoBanue;
DKcnpecc-onpoc.

[IpaxkTrueckoe 3anaTHe3

Tema 1.4. Boxa. PacTtBOpHI.

JaBaTte ompeneneHus W ONEpUpOBaTh  XuMUueckumu | TecTupoBaHue;
ONeKTpoIuTHIECKAas JUCCOLAALMS
MOHATUSMHI
DKcnpecc-ompoc.
Hcnons3oBath B y4yeOHOW ® mpodeccHoHaNbHOM
[IpakTuueckoe
AEATENBHOCTH  XMMHMECKHE TEPMMHBI M CHMBONAKY. | 0 1«
Otpaxats XHUMHUYECKHE TIPOLECCHI C TOMOUIBIO ’
YpaBHEHUN XUMHUYECKUX pPEaKLUN
DopmynupoBaTh OCHOBHBIE  TIOJIOKEHHUSI  TEOpUHU
SIEKTPOIUTUYECKON IUCCOIMALMM U XapaKTepUCTHKA B
CBET€ JTOW TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX COEJUHEHUN
Tema 1.5. Knaccudukarms
OOBACHATD  XMUMHYECKHE SIBJICHHS, HPOHMCXOIAIUX B | TecTHpoBaHHE;

HeOpFaHH‘{eCKI/IX COGJ]I/IHGHI/Iﬁ n nx
CBOMCTBa

pupoe, OBITY U Ha IPOU3BOJCTBE.

DKcnpecc-omnpoc.

[IpaxkTryeckoe 3aHATHEO

Tema 1.6
XUMHUYECKUE peaKIUU

OOBSICHATE 3aBHCUMOCTH CKOpPOCTU XUMHYECKOU peaKkunu

[IpoBepounas pabora;

TectupoBanue;
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U TIOJIO)KEHUS XUMHYCCKOTO PABHOBECUS OT Pa3IUYHBIX
(hbakTopoB

VYcraHaBnuBaTh  3aBUCMMOCTb MEXAY Kaue€CTBEHHOH U
KOJIMYECTBEHHON CTOPOHAMH XHMHUYECKHX OOBEKTOB H
mporeccoB. PemeHne pacdeTHBIX 3a1ad M0 XUMHYECKIM
(dbopMynaM U ypaBHEHHSIM

KnaccudummpoBaTs  BemecTBa W IPOLECCH C TOYKH
3peHus OKUCJICHUSA-BOCCTAHOBIICHMUSL. CocraBneHue
YPaBHEHUU pEaKkUUid C IIOMOIUBIO METOJA 3JIEKTPOHHOIO
OanaHca.

Dkcnpecc-omnpoc.

IIpakTraeckoe 3anarue’

1.7. MeTanabl 1 HEMETAJLIbI

L[aBaTb OIPCACIICHUA W OICPUPOBATH
TIOHATHUAMHU

XUMHYCCKUMHU

VYcTaHaBIMBaTH 3aBHCUMOCTh CBOMCTB XHUMHUYECKUX
BEIIECTB OT CTPOGHUA AaTOMOB OOpasyloImIMX HUX
XMMHYECKUX 3JIEMEHTOB. XapaKTepHU30BaTh COCTaB,
CTPOCHHE, CBOMCTB, IIONy4eHHS M  HPUMEHEHUS
BaxxHeWmmx MetauioB (IA u II A rpymm, amromMuHUS,
xKeresa

[IpoBepounas pabora;
Tectuposanue;
DKcnpecc-omnpoc.

IIpakruueckoe
3anaTre8,9,10

Tema 2.1.

OCHOBHBIE IOHATUSL OPTraHUYECKOM
XUMUH U TEOPUS CTPOECHUS
OpraHuYeCcKUX COeANHEHUHN

I[aBaTL OIpPCACIICHUA M OICPUPOBATH XUMUYCCKHUMU
IIOHATHUAMH
qDOpMyHPIpOBaTL OCHOBHEBIC ITOJTOXKCHHUA TCOpUHN

XUMHUYECKOI'0 CTPOCHHUA OpPTraHUYCCKUX COCZ[I/IHCHPIFI n

ITpoBepounas pabora;
TecTupoBaHue;

DKcnpecc-omnpoc.

XapaKTEepUCTUKA B CBETE 3TOH TeOpUH CBONCTB OCHOBHBIX | [IpakTnueckoe
KJIACCOB OPTaHUYECKUX COENHEHUN 3anaTuel 1
IIpoBoauTh CaMOCTOSTEIBHBIM TOUCK XUMHWYECKON
“HGOPMAIIUU C UCIIOJIB30BAHUEM Pa3IMYHBIX UCTOUHUKOB
(HayJHO-TIOMTYNSIPHBIX ~ M3/IaHUM, KOMIIBIOTEPHBIX 0a3
JAHHEIX, pecypcoB MHTepHETA).
Tema 2.2 YrneBomopoasl U UX
JaBaTh ompeneneHuss U ONEPUPOBATH  XUMHUYECKUMH | TecTupoBaHue;
MPUPOJIHBIE HCTOUHUKH
MOHATHIMH
DKcnpecc-omnpoc.
Ha3biBate u3yuyeHHBIE BeUIeCTBa 10 TPUBUAIBHOM WU
N [IpakTryeckoe
MEXAYHAapOIHOW HOMEHKJIAType W OTpa)XX€HHE COCTaBa
3aHsaTHE ]2

9THUX COGZ[I/IHCHI/Iﬁ C IIOMOIIBIO XUMHUYCCKUX (I)OpMyJ'I.

XapaKkTepu30BaTh COCTaB, CTPOCHUE, CBOMCTBA,
MOJIYYCHUA nu MMPUMEHCHUA BaYKHEHIIIMX KJIaCCOB
YIJIEBOAOPOAOB  (AJKaHOB, IMKJIOAJKAHOB, AJKECHOB,
aJIKWHOB, apeHOB) M WX HauOojee 3HAYNMBIX B

HﬁpO}lHOXO3ﬂﬁCTBGHHOM IJ1aHe Hpe}lCTaBHTeHeﬁ.

Tema 2. .3. Kucnopozacoaepxaiiye
OpPraHUYECKUE COCTUHCHHUS

HaBaTb ONPCACIICHUA W OIEPUPOBATH XUMHYCCKUMHU
NOHATUAMU
Ha3sriBaTh H3Yy4YCHHBIC BCIICCTBA IIO TpHBHaJ'IBHOfI J5R10%¢

MC)KZ[yHapOZ[HOﬁ HOMCHKJIATYPE M OTPAXKCHHUC COCTaBa
9THUX COGZ[I/IHCHI/Iﬁ C IIOMOIIBIO XUMHUYCCKUX (I)OpMyJ'I.

Amnanorndnas XapaKTepUCTHKA Ba)KHEHIINX
NIPEACTaBUTENEeH  JPYrMX  KJIACCOB  OPTraHMYECKUX
COCIMHEHHI: METaHOJa W JTaHOJNA, CIOXKHBIX 3(HUPOB,
KUPOB,  MBUI, anpAeTuAoB  ((OpMaNbAETHIOB W
areTabJIeTH/a), KETOHOB (aIleTOHa), KapOOHOBBIX KHCIIOT

HpaKTI/I‘IeCKOC 3aHATUC
13

Tema 2.4. AzoTcoaepikaniue
OpPraHHUYECKUE COCIUHCHHUS.
ITonumepsl

OmnpeneneHne BO3MOXHOCTEH NPOTEKaHHS XHUMHUYECKHX
MpeBpalleHii B pa3auyHBIX ycnoBusax. CoOmromeHue

[IpoBepounas paboTa;
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MpaBUJI  DKOJOTUYECKH TPaMOTHOIO
OKpY’KaroIlieu cpene.

Amnanorndsas XapaKTepUCTHKA
TIpeaCcTaBUTeNeH IPYTUX KJIaCCOB
COCTMHCHUH

MOBCACHUA B

BaKHEHIITHX
OpPTaHUIECKHAX

TectupoBanue;
DKcnpecc-omnpoc.

IIpakTuueckoe
3aasaTuel4.15
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