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Pabouas nporpamma yue6Hoi nucuumiunbl Y'Y /(.04 OcHOBbI XuMuu pazpadboTaHa
B cootBeTcTBUM ¢ ®I'OC cpeanero odmiero oopazoBanus (IIpukaz MunuctepcTBa
oOpa3zoBanusg u Hayku P® ot 17 mas 2012 r. Ne 413 «O06 yTBepkaAcHUU
dbenepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO OOIIEro
oOpa3oBaHuUs»), C YydyeToM TpeOoBaHUM (QeaepaibHOr0 TOCYAapCTBEHHOIO
00pa3oBaTEILHOTO CTAaHAApTa CPEAHEro MPoheCCHOHAIBHOTO 00pa3oBaHUs IO
cnenuanbHoctr 13.02.03 Dnexktpudeckue cranmuu, cetu u cucremsl ([Ipukas
MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit deneparuu ot 22 nexadps 2017
roga Ne 1248), npumepHOW OCHOBHOW 00I11€00pPa30BATEILHON MPOrPAMMBI
cpenHero odmiero o0pa3oBaHus, 0J00PEHHOM peleHueM ¢eeparbHOro yuyeOHo-
METOANYECKOr0 O0BeaUHEHUs] 1o oOmeMy obOpa3oBanuio OT 28 wuroHs 2016r.
nporokosl Ne 2/16-3, mpuMepHoW pabodeil o00meoOpa3oBaTebHON YyueOHOH
JTUCIUIUTMHBI «XUMHUS» ISl TPOPECCUOHANBHBIX 00pa30BaTeNIbHBIX OpPraHu3alui,
mporpaMMbl  BOCHHMTaHUS  oOydaromuxcs no  crnenuanbHocTH — 13.02.03

QHGKTPI/I‘IGCKI/IG CTaHIIMHU, CCTH U CUCTCMBI

Opranmzamus-paspadotunk:  ['BIIOY  «Tpounkuit  TEXHOIOTHYECKHIA
TEXHUKYM.
Pazpaboruuk: JLM. Tumodeena, IpernoaBaTeib BBICIIICH

KBTI (UKAITMOHHON KaTETOPHH.

PaccmoTpena Ha 3acemaHuM UKIOBOM METOJUYECKOM KOMUCCHUU TMpenogaBaTesie

obmeoo6pazoBarenbHbIX AuctuuinH, OI'CD u EH nukios
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1. MACIOPT IPOT'PAMMBI YYEBHON JUCIIUIJIUHBI YY/1.01.03
OCHOBbBI XUMHNHA

1.1. ObsacTh NpUMEHEHHsI IPOrPaAMMBbI

[Iporpamma yueOHOM aucuuIUIMHBL OCHOBBI XUMHUHU SIBISIETCS YaCThIO
ocHOBHOM oOpa3zoBatenbHOM nporpammel ['BIIOY «Tpounkuii TeXHOIOTHYECKUI
TEXHUKYM» 10 cnienuanbHocTh 13.02.03 DnekTpudyecKue CTaHIMU, CETU U CUCTEMBI.

1.2. Mecto 0011€00pa30BaTEJBHOI0 Y4YeOHOr0 MNpeAMeTa B CTPYKType
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI

OO6mieobpa3oBaTenbHbIil  yueOHbIH TpeaMeT «OCHOBBI XUMHUM»  SIBJISICTCS
y4yeOHON  JHCUUIUTMHON  JTOTIOJHHUTEIBHOW  00meo0pa3oBaTenbHOr0 — ITUKJIA
00pa3oBaTeIbHON MPOTPAMMEI.

1.3. leau n 3aga4u JUCHUIIMHBI — TPeOOBaHMS K pe3yJibTATAM OCBOCHUA
AUCUMILTUHBI:

B pamkax mporpammbl ydeOHON AUCIUIUIMHBI 00YYaIOITUMUCS OCBAUBAIOTCS
JUYHOCTHBIE, METANpPEeIMETHbIE U TMPEIMETHBIE PE3yJbTaThl B COOTBETCTBUU C
tpeboBanusimu DPI'OC cpennero obmiero obpas3oBanus: JUYHOCTHBbIE (JIP),
MeranpeameTHbie (MP), npeaMeTHble 1ist 6azoBoro ypousi usyuenus (I1P):

Koawbt [Inanupyemble pe3yJbTAaThl 0CBOCHHS JUCIUIINHBI BKIKYAIOT
pe3yJibTaToB
JIP 04 ChopMHpOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BHUTHA HAYKU U O6HICCTB€HHOI71 IMPaKTUKKW, OCHOBAHHOI'O HAa JHUAJIOIC
KYJIIbTYp, a4 TaKXC PA3JIMYHbIX (I)OpM O6H.I€CTB€HHOFO CO3HaHHA, OCO3HAHHC
CBOCI'O MCCTA B INIOJIMKYIIETYPHOM MHUPCE.

JIP 07 Hagriku COTPYAHHNYCCTBA CO CBEPCTHUKaMHU, ACTbMH MJIAAIICTO BO3pacTa,
B3pOCJIbIMU B 06pa30BaTean017I, 06H_IGCTB6HHO HOHGSHOﬁ, yqe6Ho—
HCCHGEOB&TGHLCKOﬁ, HpOCKTHOﬁ U JPYrux BUaax OCATCIbHOCTH.

JIP 09 T'0TOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOpPa30BaHMIO,
Ha TPOTSHKEHUU BCEW JKU3HU; CO3HATENbHOE OTHOIICHHE K HEMpPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCIIEHIHON IpodeccrnoHalbHON U 00IIecTBEHHON
JESITENIbHOCTH.

JIP 13 Oco3HaHHBIH BBIOOp Oyaymied mnpodeccud M BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K TNpodeccHoHaIbHO
JEATETLHOCTH KaK BOBMO)KHOCTH y4aCTHsI B PEILICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYIapCTBEHHBIX, 00IIEHAIIMOHAIBEHBIX IPOOIeM

MP 01 YMeHne caMoCTOSTEILHO ONpCACIIAThL HCJIN ACATCIBHOCTH U COCTABJIATD IJIAHBI
JACATCIIbHOCTH, CaMOCTOATECIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATH n
KOPPCKTHPOBATh ACATCIBHOCTL, MCIIOJIB30BaThb BCC BO3MOXXHBIC PCCYPChI JIS
JOCTHKEHMSI TOCTaBJICHHBIX MHeler u pca3aniu IJIAHOB JCATCIbHOCTH;
BLI6I/IpaTL YCIICIIHBIC CTPATCTUU B PA3JIMYHBIX CUTyallUAgX.




MP 02

YMeHue mpoayKTHBHO OOIIAaTbcs M B3aMMOJEHCTBOBAaTH B  IIpOIECCE
COBMECTHOM JI€ATENbHOCTH, YYUTHIBaTh IO3ULUU JPYTUX YYACTHUKOB
JeATeNbHOCTH, Y3PPEKTUBHO pa3zpemarb KOHPIUKTHL.

MP 03

Bnanenne HaBbIKaMHM  IO3HABATENBbHOM, y4eOHO-HCCIENOBATENBCKON |
IPOEKTHON NEesTeIHbHOCTH, HaBBIKAMHU pa3penieHusi mpolieM; CriocoOHOCTh U
TFOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB PEUICHUS NPAKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJ0B ITI0O3HAHHUS.

MP 04

I'oTOBHOCTE ¥  CHOCOOHOCTP K  CaMOCTOSATENBHOW — MH(OPMAIMOHHO-
[IO3HABATEJIIbHOM  JESTENIbHOCTH,  BJIAJICHUE  HaBbIKAMHU  IOJIyYEHHS
HeoOXonuMoW  WHpOpMAMKM U3 CIOBapeld pasHBIX THUIOB, YMEHHUE
OPUEHTHPOBATHCSI B PA3IUYHBIX HMCTOYHMKAX WH()OPMAIUK, KPUTHUYECKH
OIICHUBAaTh U MHTEPIPETHUPOBATH MHMOPMAIIHIO, MMOIYYaeMYI0 U3 Pa3iINYHbIX
HCTOYHUKOB.

MP 05

YMeHue Hcnonb30BaTh CpecTBa MHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosnoruil (manee - UKT) B pemreHun KOrHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3al[MOHHBIX 33Ja4 ¢ COOII0AeHUEM TPeOOBAaHUN APrOHOMHUKHU, TEXHUKU
0€30MacHOCTH, TUTUEHBI, pecypcocOepexeH s, IPaBOBbIX U STUYECKUX HOPM,
HOpM UHGOPMAITMOHHON 0€30MTaCHOCTH.

MP 07

VYMenne caMoCTOSATEILHO OLCHUBATh U NPUHUMATh PCUHICHUA, OIIPCACIIAIOIINEC
CTPaTCruIo NOBCACHUA, C YUCTOM I'PAKIAHCKUX U HPaBCTBCHHBIX HeHHOCTeI\/’I.

MP 08

B.]'Ia)IeHI/Ie A3BIKOBBIMU CPEACTBAMU - YMCHUEC SICHO, JIOTUYHO U TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUs, UCIIOJIB30BATh aICKBATHEIC SA3bIKOBEIC CPCICTBA.

1IPo1

CdopMHUpOBaHHOCTH MPEICTABICHUN O MECTE XMMHH B COBPEMEHHOW HAyIHOM
KapTUHE MHUpaA; MOHUMAaHUE POJIM XUMHH B (OPMUPOBAHMU Kpyrozopa H
(YHKIIMOHATILHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pEHIeHHsI TPAKTHYECKHX 3aa4

11P02

Bnagenue ocHOBOMoJaralOIMMUA XUMHYECKUMHU TMOHSTHUAMH, TEOPHIMHU,
3aKOHAMM W 3aKOHOMEpPHOCTSMHU; YBEPEHHOE IIOJIb30BAHWE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

11P03

BJIAICHUC OCHOBHBIMHU MCTOJaMM HAYYHOI'O IIO3HAHHA, HCIIOJIB3YCMBIMU B
XHUMHU: Ha6J'IIOI[eHI/IeM, OIMHUCAaHUEM, HU3MCPCHUEM, OJKCIICPUMCHTOM, YMCHUC
O6pa6aTBIBaTB, 0OBACHATH pPE3YIbTAaThl IMPOBEACHHBIX OIIBITOB W A€JIaTbhb
BBIBOJbI, TOTOBHOCTH H CIIOCOOHOCTD IIPUMEHATE MCTOABI IIO3HAHHA IIpU
PEIICHNH ITPAKTHYCCKUX 3a1a4.

11P04

CdopmupoBaHHOCTH YMEHUS J1aBaTh KOJIWYECTBEHHbIE OIICHKH U MPOU3BOAUTH
pacueTsl 10 XUMHUYECKUM (opMyJiaM U YpaBHEHHUSIM.

I1POS

Bnanenue IIpaBHJIaMH TCXHHUKHU 0€30I1acCHOCTH IIpu HCIIOJIb30BaHUH
XMMHNYCCKHX BCIICCTB.

11P06

C(I)OpMI/IpOBaHHOCTb COOCTBEHHOH MO3UIMHU TI0 OTHOIICHHIO K XMMHUYECKOM
I/IH(I)OpMaI_[I/II/I, HOHy‘I&CMOﬁ M3 pa3HbIX KCTOYHUKOB.

Oco0oe 3HaveHHWE AUCIUIUIMHA UMEET NMPH (HOPMUPOBAHUU M PA3BUTUHM OOITUX

KOMIIETEHIINM

OK 01. Beibupars criocoObl pemieHust 3aaad npodeCcCHOHATBHON JeSATeIbHOCTH
MIPUMEHHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02.

OcymecTBisATh TOWCK, aHAIN3 W WHTEPIpETANuio HWH(OpMAIIUH,

HEOOXOUMOM sl BHITIOJIHEHUS 3a7a4 Npo(eCcCUOHANIBHOU JIeSITEIbHOCTH.
OK 03. IlnanupoBaTh M peaau30BbIBaTh COOCTBEHHOE NPO(ecCHOHATBHOE H
JIMYHOCTHOE PA3BUTHE.




OK 04. Pabotath B KOJUIEKTHUBE MU KOMaHje€, 3()(PEKTUBHO B3aUMOJAEHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KIMEHTAMH.

OK 05. OcymecTBisaTe YCTHYIO W HUCBMEHHYK0 KOMMYHHUKAIIMIO Ha
rocy1apcTBeHHOM sA3blke Poccuiickoit denepauum ¢ ydeTtoM OCOOEHHOCTEN
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBAsATh IpakIaHCKO-TIATPUOTUYECKYIO MO3ULHI0, AEMOHCTPUPOBATH
OCO3HAaHHOE MTOBEICHNE HA OCHOBE TPAJMLIMOHHBIX O0IIEUEIOBEYECKUX HEHHOCTEN
OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIECH Cpe/ibl, pecypcocOepekeHUIO,
3¢ (PEeKTUBHO 1€MCTBOBATH B UYPE3BhIUAWHBIX CUTYAIUSIX.

OK 09. HcnonwszoBath MHGOPMAILMOHHBIE TEXHOJOTHMH B MpodeccHOoHaIbHOM
JEeSTENbHOCTH.

OK 10. ITons3oBarbes npodeccuoHanbHON JOKYMEHTAlUe Ha TOCYIapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

OK 11. Hcnonws3oBaTh 3HaHMS MO (PUHAHCOBOM TI'PAMOTHOCTH, IJIAHUPOBATH
peINPUHUMATEIBCKYIO JeATEILHOCTh B MpodhecCuoHaNbHOM chepe.

1.4 IlpuMeHeHne 3JIEKTPOHHOTO O0OY4YeHHUS M TEXHOJOTHil JUCTAHIMOHHOIO
o0pa3oBaHus
Peanuszanusa coxmepkaHusi HporpaMMbl  BO3MOXHA C  [PUMEHEHUEM

AIEKTPOHHOTO O0YYEHUS U TEXHOJIOTUH AUCTAHIIMOHHOTO 00pa30BaHusl, OTKPBITHIX
o0Opa3oBaTeIbHBIX PECYPCOB.
1.5 Peanu3zanms coaepkaHusi nporpamMmel s odydaromuxcsa ¢ OB3

Peanuzanus conepkanust 00pa3oBaTeNbHON MpOrpaMMbl M KOHTPOJIb

PE3YNIBTATOB €€ OCBOCHHUS VISl OOYUaIOIUXCSl C OTPaHUYEHHBIMH BO3MOKHOCTSIMU

3M0pOBbSI M  WHBAJIWAOB OpPraHM3yeTcsl C Y4eTOM OCOOCHHOCTEH  HX

NCUXO(DU3UIECKOTO Pa3BUTHUS, HHAUBHAYAIbHBIX BO3MOXKHOCTEH M COCTOSHHS

3I10POBBSI.

1.6 Kosiu4yecTBO 4aCOB HA MPOrpaMmMy y4eOHOIl JUCHUIINHBI:

o0BeM 00pa3oBaTenbHOM HArpy3Ku Bcero - 44 yaca,

ydeOHas Harpy3ka BO B3aUMOJCHCTBUU C TIpemnojiaBaresieM (BCEro), B TOM YHUCIE B
dbopMe mpakTUYECKON MOATOTOBKH (TPUKIATHON MOIYIh): 42 Haca;
CaMOCTOATEIHHOM paboThl 0OyJaromierocs: 0 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCHUILJIUHBI

2.1. O6bem yueOHOM NTMCHUIJIMHBI M BUIbI Y4e0OHOH HATPY3KH

Bua yueOHo# padoTnl Oovem uacos
OO0pa3zoBarenbHasi Harpy3ka (Bcero) 44
CamocrositebHasi padora 0




YueOHan Harpyska BO B3aNMMOJEHCTBHH C nmpenoaaBaTejiemM (Bcero)

42

B TOM YHCIJIC:

Teoperndeckoe oOydeHHe 32
1a00paTOPHBIC 3aHATHS He
npeoycmMompenbl
MPAKTUYECKHUE 3aHATHS 10
[IpakTrueckas moAroToBKa He
npeoycmompenl
CamocrositenpHas pabora odydaromierocs (Bcero) 0
B TOM YHCJIE: 0
camMocCTosiTeNIbHAasg ~ paboTa HaJd  UHAMBUAYAJbHBIM  IPOEKTOM  (eciH
MIPEAYCMOTPEHO)
Koncynpranuu 2

Umoecosas ammecmayus 6 popme ouppepenyuposannoco 3auema




2.2. TeMaTH4eCKHUH IUIAH U COAEP:KAHME YUeOHOM IUCHUIIMHBI KOCHOBbI XMMHUM»

Haumenoeanue Cooeporcanue yueonozo mamepuana u popmul opeanuzayuu Yposenw Oovem Koowt oougux

paszoenoe u mem desmenbHOCmMU 00y4alOWUXcs 0ceoenus uacoe KomnemeHyuil
(yKazannwix ¢ pazoesne
1.2) u ruunocmuvix
MemanpeomMenHulX,
npeomemmvix
pe3yiomamoa,
dopmuposanuio
Komopuix
cnocoocmeyem
971eMEeHm NPOZPamMMmbl

1 2 3 4 5

Pa3nen 1. OcHOBBI OpraHn4yecKkoii XuMum 22

Tema 1.1. IlosiBaaenue u | [Ipeamer opranmveckoit xumun. OpraHu4eckre BENIECTBA. 1 2 Memanpeomemnmnuie:

pa3BuTHE MPO01, MP04, MPO05,

OPraHuYecKoil XUuMHH MPO7

kak Hayku. [Ipeamer Ilpeomemmnuwie:

OpPraHuYecKoil XUMMH. IIP01, IIP02, IIP03,

MecTo ¥ 3HAYEHHE I1P04, IIP05, ITP06

OpPraHuYecKoii XuMHHU B OKO01, OK03, OK04,

cucTeMe eCTeCTBEHHBIX OKO05, OKO07

HAYK.

Tema 1.2. Xumudeckoe | Teopus ctpoeHus opranndeckux coennaenuii A. M. bytieposa. 2 2

CTPOeHHE KaK MOPAI0K
COeIMHEHHS ATOMOB B
MoOJIeKYJIe COTJIACHO UX
BAJIECHTHOCTH.
OcHOBHBIE MOJIOKEHH S
TEOPUH XMMHYECKOI0
CTPOEHUA
OPraHMYecKux

YraepoaHsblil CKeIeT OpraHM4ecKoi MoJieKysbl. KpaTHOCTh XUMUYECKOM
CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUUYECKOTO CTPOEHUS
Mouekyn. M3omepus u usomepsl. [lonarue o pyHKIIMOHANBHOM rpyMIe.




coeIMHEeHU I

A.M. Byraeposa.
Ilousitue o
(pyHKkuHOHANBLHOM
rpyiie.

Tema 1.3. AJKaHbI.

Anxanbl. CmpoeHnue monexynivl memana. ' OMOJIOTUYECKUI PsiJ] AJIKAaHOB.
I'omonoru. Homenknatypa. MI3oMepust yriepoaHOro CKeJera.
3aKOHOMEPHOCTU U3MEHEHUS! PU3NYECKUX CBOMCTB. XUMHUECKUE
CBOMCTBa (Ha MpUMeEpe METaHa 1 3TaHa): peakluu 3aMeIleHUs
(rajmoreHupoBaHuUE), JETUAPUPOBAHUS KaK CIIOCOOBI MOTyUEHUS
BAKHEWIINX COCIMHEHHUI B OpraHM4eCKOM CUHTe3e. | opeHne metaHa kak
OJIMH U3 OCHOBHBIX UICTOYHHUKOB TEIJIa B IPOMBIIINIEHHOCTH U OBITY.
HaxoxpaeHnue B mpupo/ie U NpUMeHEHUe alkaHoB. [lousamue o
YUKTIOANIKAHAX.

Tema 1.4. AJIKeHBI.

Ankenbl. Cmpoenue moaexynvt smuienda. 'OMOJIOru4ecKuil psii aIKEHOB.
Howmenknarypa. M3omepus yriaepoaHOro CKejneTa v MOJIOKEHHS KpaTHOU
CBSI3U B MOJICKYJIE. XMMHUECKHE CBOMCTBA (Ha MpUMeEpe ITHIICHA):
peakiuu npucoenHeHus (rajJoreHupoBaHue, euopuposanue,
TUAPATALNS, 2UOPO2ATI02eHUPOBAaHUE) KaK CTIOCO0 MOTydeHUs
(YHKIIMOHATBHBIX TPOU3BOAHBIX YTIIEBOAOPOIOB, TOPEHHUSL.
[Tonumepu3anus 3TUIEHa KaK OCHOBHOE HAINPaBJIEHUE €ro
ucnoJib30BanHus. [lomuaTuneH Kkak KpymHOTOHHAaXHBIA TPOIYKT
XMMHUYECKOTO Mpou3BocTBa. [I[pumenenue sTuieHa.

Tema 1.5
JlaGoparopHas padora
Ne 1 IMonyuenue
3THJIEHA U U3yYeHHue
ero CBOICTB.

JlaGopaTtopnas padota Ne 1 TlomyueHnue sTuIeHA ¥ M3ydeHHE €0 CBOMCTB.

Tema 1.6. AIkaaueHbl
U KayYyKH.

Ankanuens! ¥ Kayuyku. [IoHsTHe 00 ankaaneHax Kak yriieBoJopoaax ¢
JBYMsI TBOWHBIME CBsi3sMHE. [lonumepu3anus nuBunma (Oyraauena-1,3)
KaK croco0 MOoJy4eHusi CUHTeTHUECKOro kayuyka. HaTypanbHblil 1
CUHTETUYECKUN Kayyyku. Bynkanusanus kaydyyka. Pesuna. [Ipumenenue
Kay4yKa U PE3UHBL




Tema 1.7. AIKMHBI.

Anxunsl. Cmpoenue monekynvl ayemunena. ' oMoOIOruuecKuii psia
ankuHoB. Homenkiatypa. Mi3oMepust yriiepoiHOTO CKelleTa U MOJI0KEHUS
KpaTHOM CBSI3U B MOJIEKyJie. XMMUUYECKHE CBOMCTBA (Ha MpuMepe
alleTUJICHA): peaKLUy IPUCOeANHEHNS (TaJOreHUPOBaHUE, cUOpUposaHue,
ruapaTanus, uopo2aio2eHuposanue) Kak cnocod rmosydeHus moJuMepoB
U IPYI'UX MOJIE3HBIX NPOAYKTOB. ['OpeHune anernneHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JJI CBAPKU U PE3KU METaJIIOB.
[IpuMeHeHne aneTuiIeHa.

Tema 1.8.
JlabopaTopHas pa6ora
Ne 2 KoncrpyupoBanue
LIAPOCTEePKHEBBIX
Mo/iesieil MOJIEKY.JI
OpPraHu4ecKux
BeleCTB.

Jlaboparopnas padota Ne 2 KoHcTpynpoBaHue mapocTep>KHEBBIX
MOJIeNIe MOJIEKYJT OPraHUYECKUX BEIECTB.

Tema 1.8. Apenbl.
Bben3oa kak
NnpeacTaBUTEb
apoMaTHYeCKUX
YIJIEBOJAOPO/IOB.

Apensl. beH301T Kak IpeACTaBUTENTh ApOMAaTHIECKUX YIIIEBOAOPOIOB.
Cmpoenue monexkynvl beH301a. XAMAYECKHE CBOMCTBA: PEaKIINU
3aMeIIeHus (TaIoreHUPOBaHUE) KaK CIIOCO0 MOTydeHUS XUMUUYECKUX
CpPE/CTB 3alIUThl paCTEHUH, TPUCOCTMHEHNUS (THAPHPOBAHNE) KaK
JI0Ka3aTeIbCTBO HEMPEIEILHOTO XapakTepa OeH3oma. Peakius ropeHus.
[Ipumenenne OeHzoa.

Tema 1.9. CninpTbl
Knaccupuxkaums,
HOMEHKJIaTypa.
MeTaHO0J M 3TaHOJ KaK
NnpeacTaBUTeIH
0JTHOATOMHBIX
CIIMPTOB.

Crnuptsl. Knaccuduxanus, HoMeHKIaTypa, U30Mepus CIUPTOB. MeTaHou
Y ATAHOJI KaK MpeICTaBUTENN IPEIeIbHBIX OJJHOATOMHBIX CITUPTOB.
XuMHYeCKUE CBOMCTBA (Ha MpUMEPE METaHOJIa U STAHOJIA):
B3aMMO/ICHCTBUE C HATPHEM KaK COcO0 yCTaHOBJICHUS HAJIUYUS
TUAPOKCOTPYIIIBI, PEAKIHS C raJloreHOBOAOPOJaMH KaK CIoco0
MIOJIy4€HUSI PACTBOPUTENEH, IeruIpaTains Kak crioco0 norydyeHus
sTHIIeHa. Peakius ropeHus: CiupThl Kak TommBo. [Ipumenenue
MeTaHoJia ¥ 9TaHoJa. DU3HoIornueckoe AecTBUe METaHoIa U ATaHOJIa
Ha OpPraHH3M 4YeJIOBeKa. DTUJICHTIIUKOJb U TIUIEPUH KaK IPeICTaBUTENN
MpeiebHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIUPTHI U €€ NPUMEHEHHUE JJIs paCliO3HABAHMS TIIMIEPUHA




B COCTaBC€ KOCMCTUYCCKUX CPCACTB. HpaKTI/I‘-IGCKOG IMPUMCHCHUC
OTUJICHTJIMKOJIA U TTIMICPHUHA.

Tema 1.10. JIaboparopuas pabota Ne 3 CBolicTBa 0JTHOATOMHBIX 1 MHOTOQTOMHBIX 2
JlabopaTopHas pabora | CIMpPTOB.
Ne 3 CpoiicTBa
0/THOATOMHBIX H
MHOT0aTOMHBIX
CIIMPTOB.

CamocTosrenpHas paboTta 0

JlabopaTopHbie pabOThI 0

[IpakTdeckast moIroToBKa 0

Pasnen 2. Teopernyeckue 0CHOBbI XUMHH 20

Tema 2.1. [Iepnognueckas cucrema xumuueckux snnemeHToB JI.M. Menneneesa. 2 Memanpeomemnuwie:
IMepuoguveckas Otkpsitue . . Menaeneessim [lepronnueckoro 3akoHa. [lepuoanyecknii MPO1, MP04, MP05,
cucTreMa XuMH4eckux | 3akoH B dopmymupoBke J[. M. Menneneesa. Ilepmoamdeckas Ttabmuia MPO7
sjemenToB JI.W. XMUMHUYECKUX AJIEMEHTOB — rpaduueckoe 0TOOpakeHUE MEepPHOIUUYECKOro Ilpeomemmnuie:
MenpesieeBa. 3akoHa. CTpyKTypa TMEepUOAMYECKON TaONHIIBl: TEpHOAbl (Majbie W IIP01, IIP02, IIP03,
dusuveckuii CMbICT Oonpive), rpynmnbl (r1aBHass W moOouHas). DOU3MYECKH  CMBICI ITP04, IIP0S, ITP06
Iepuoauveckoro [Tepnoanueckoro 3akona JI.1. Menneneesa. IIpuunHbl 1 3aKOHOMEPHOCTH OKO1, OKO03, OKO04,
3akona JI.H. W3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH 110 IEPUOJaM U IPyIIaM. OKO05, OKO07
Menpaeieena.
Tema 2.2. Mexanu3m 00pa3oBaHUs KOBAaJCHTHOM CBsI3U (OOMEHHBIN U JOHOPHO- 2
KoBajienTHas u aKUENTOPHBIN). DIeKTpooTpuLiaTeabHOCTh. KoBaneHTHbIe NosspHas u
BOJOPOAHAS HenoJigpHas cBsizu. KpaTHOCTh KOBaJIGHTHOM CBsA3H. MoJieKylspHbIE U
XUMHYecKHe CBA3U. aTOMHBIE KpHUcTajuInyeckue peuieTku. CBoiCTBa BEIIECTB C
Meranaudeckas u MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJUTMYECKUMU PELIETKaMU.
HOHHAasI CBSI3M. Mertannnueckas KpUCTaITHYEeCKas perieTka 1 MeTalinyecKas
IpuunnbI XUMHUEeCcKas cB3b. DU3nueckue CBONCTBA METAJIIOB.
MHOTr000pa3us
BeleCTB.
Tema 2.3. Peakuuu coenvHeHus, pa3noKeHus, 3aMeleHns], 0OMeHa. 2
XuMHYeCKHe Karanutnueckue peakun. OOpaTuMble U HEOOpPATUMbIE PEAKIIUH.

peakuuu.

I'oMoreHHbIe U ICTCPOrCHHBIC PCAKITNH. 9K30TepMI/I‘IeCKI/Ie n




T'omMorennnie u
rereporeHHble
XHMHYECKHEe PeaKkum.

SHJIOTEPMHUUECKUE peakiuu. TemnoBoil 3(h(hexT XUMIUUECKUX peakuii.
TepMoXuMuUyecKre ypaBHEHUS.

Tema 2.4.
JlabopaTopHas pa6ora
Ne 4 Pemienne
IKCHEPUMEHTATbHBIX
3ajJad4 1o reMe
«MeTanab».

JlaboparopHas padota Ne 4 PemieHue sKkCIiepuMeHTAITBHBIX 33124 110 TeMe
«MeTamib».

Tema 2.5. Ckopoctb
XHMHYECKOH peakuuu
U ee 3aBHCHUMOCTb OT

[ToHsiTHE O CKOPOCTH XMMHUYECKUX peakuii. 3aBUCUMOCTb CKOPOCTHU
XMUMHMUYECKUX PEAKLUN OT pa3Iu4HbIX (JaKTOPOB: MPUPOABI PEArHPYIOIINX
BEILIECTB, NX KOHLEHTPALMHU, TEMIIEPATYPbI, TOBEPXHOCTH

Pa3IHYHBIX CONPUKOCHOBEHHUS U UCIOJIb30BaHUS KaTaIN3aTOPOB.

(¢pakrTopos. OO6paTtumble 1 HeOOpaTUMBble peakluu. XUMHUECKOE paBHOBECUE U
OobparumocTtb CrocoObI €ro CMEIICHHUSI.

XMMUYECKUX peaKkiuid.

XumMuveckoe

paBHOBecHe.

Tema 2.6. Jlaboparopnas pabota Ne 5 UccnenoBanue BIMSHUS Pa3IMUHBIX (GaKTOPOB

JlaGoparopHas padora
Ne 5 UccaenoBanue
BJIMSIHUS PA3JINYHBIX
¢akTopoB Ha
CKOPOCTb XUMHUYECKUX
peakuuii.

Ha CKOPOCTh XUMUYECKHX PEaKIIHii

Tema 2.7. Peaknuu B
pacTBopax
3JIEKTPOJIUTOB.
I'mapoaus codeii.

BHCKTpOJ'II/ITBI W HCIJICKTPOJIUTHI. 3H€KTpOJ'II/ITI/ILIeCKa$I JucCcoluanus.
MexaHu3MBbl SJICKTPOJ'II/ITI/I‘ICCKOI‘/'I Jucconnanuvu 1Jisd BEIICCTB C
Pa3JIMIHBIMUA TUIIAMHA XUMHYEeCcKOr cBs3u. I’ UAPATUPOBAHHLIC U
HCTUAPATHUPOBAHHBIC HOHBI.

Tema 2.8. 3nauenue
TUApPOJU3a B
OHMOJIOTNYeCKHX
00MEHHBIX NpoLeccax.

HpaKTI/I‘IeCKOG M OMOJIOTHYECKOE 3HAYEHHE IruapoJin3a. FI/I,Z[pOJ'II/IS 0eIKOB
B ’)KMBbIX OpTraHU3MaXx. rI/I,I[pOJ'II/IS YIJIEBOJOB B KHUBBIX OpraHru3Max.
FI/II[pOJ'II/IB JKUPOB B JKUBBIX OpTraHU3Max.




Tema 2.9. Koppo3us
MeTaJUI0B: BH/bI
KOPPO3MH, CIIOCOOBI
3alIMThl METAJVIOB OT
KOpPPO3MH.
OxuciauTeJbHO-
BOCCTAHOBHMTEJIbHbIE
CBONCTBA MPOCTHIX
BellleCTB-MeTaJJI0B.

Creneub okuciaeHud. OKACIUTEIL U BOCCTAHOBIIEHNE. BOCCTAHOBUTEID U
oKkucieHrne. MeTo1 aJIeKTpOHHOro OanaHca JAjisi COCTaBJICHUSI YPaBHEHHI
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Tema 2.10. Xumus n CoBpeMeHHbIE HICTOYHUKH 3HEPTUu. TpaJulliOHHOE U allbTEPHATUBHOE 2
JHepreTuxka. XuMusi B | TOIJIMBO. PoJib XMMUM B peIIEHUN YHEPTETUUECKUX MTPOOIIEM.
CTPOUTEJIbCTBE.
CamocTosrenbHas paboTta 0
JlabopaTopHbie pabOTHI 0
[TpakTdeckas moIroToBKa 0
Hroro: 42




2.3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOI
JAEATEJIBHOCTHU CTYAEHTOB

Coaep:xxkanue | Kou-Bo XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH CTY/ACHTOB
o0y4eHHs 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)

Paznen 1 22 YMeHue 1aBath ONpEEICEHUE U ONEPUPOBATh CIECAYIOUIUMU XUMUYECKUMU

Ocrosel HOHITUSIMU: YTJIEPOJHBIA CKEJEeT, (PYHKUMOHAJIbHAs TPYIIa, U30MEpUs

OpraHUYeCKOn - YHIep - OYH pynia, pH,

XUMHH TOMOJIOTHSI.
XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOJYyYEHUSI U IPUMEHEHUS
BAYKHEHIIMX KJIACCOB YIJIEBOJOPOAOB (AJIKAHOB, IIMKIOAJIKAHOB, AJKEHOB,
QJIKMHOB, ape€HOB) U MX Hambojee 3HAYMMbIX B HApOJHOXO3SIICTBEHHOM
IUIaHe TpeJCTaBUTeNIed. AHAJIOIMYHAs XapaKTepUCTUKAa Ba)KHEHIINX
Mpe/ICTaBUTENEN IPYruX KJIacCOB OPraHUYECKUX COEAMHEHUN: METaHoJa U
3TaHOJIa, CIOKHBIX A3(UPOB, )KUPOB, MBI, aJdbACTHAOB ((hoOpMaTbIETUIOB U
aleTanpJerujaa), KeTOHOB (aleTroHa), KapOOHOBBIX KHCIOT (YKCYCHOM
KHCIIOTBHI.

Paznen 2. 20 YMeHue naBath ONpeesieHne U ONEepUPOBaTh CIECAYIOUUMU XUMUYECKUMU

Teopernueckue

MOHATHUSMH:  BEIIECTBO, XWMHYECKHH JJIEMEHT, aToM, MOJIEKYJIa,
OCHOBBI XUMHUH

OTHOCHUTENIbHbIE aTOMHAas M MOJIEKYJIsIpHasT MacChl, WOH, aJUIOTPOIU,
M30TOMbI, XUMHUYECKasl CBS3b, AJIEKTPOOTPULIATEIHHOCTh, BAJIEHTHOCTb,
CTETNeHb OKHWCJIEHHs, MOJIb, MOJSIpHAas Macca, MOJISIpHBIM 00beM
ra3o00pa3HbIX BEUIECTB, BEIIECTBA MOJEKYISIPHOTO M HEMOJEKYISPHOTO
CTPOEHUS, PACTBOPBI, DJIEKTPOJIUT U HEIIEKTPOIUT, SICKTPOJIUTHYECKAS
JUCCOLIMAlMs,  OKUCIUTEIh W BOCCTAHOBHTEIb, OKHUCJIEHHE U
BOCCTaHOBJICHHE, TeIJIOBOH 3((eKT peakuuu, CKOPOCTh XHUMHYECKOH

peakluu, KaTaiau3, XUMUYECKOE PABHOBECHE.

@opMyIHpPOBAHNE 3aKOHOB COXPAHEHMS! MAcChl BEIECTB U IOCTOSHCTBA
COCTaBa BEILIECTB. YCTAaHOBKA MPUYMHHO-CIIEIICTBEHHOW CBSI3U MEXKIY
COJIep’)KaHMEM JTHUX 3aKOHOB M HANHMCaHUEM XUMUYEeCKHX GopMyn H
ypaBHEHUH. YCTaHOBKA HBOJIIOIMOHHOW CYIIHOCTH MEHJIEIEEBCKON U
COBPEMEHHOU GopMyIHpOBOK Nepuoanyeckoro 3akoHa /. . Menzaeneena.
OObsacHenue (GU3MUECKOr0 CMBICIIA CUMBOJIMKH MEPUOJAUYECKON TaOIHIIbI
xumuueckux sneMeHnToB J1. V1. MenaeneeBa (HOMEpOB 3JI€MEHTa, IEPUOAA,
CPYNIbl) U YCTAHOBKA MPUYUHHO-CJIEACTBEHHOM CBSI3M MEXAY CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSMHM W3MEHEHUS CBOMCTB DJJEMEHTOB U
00pa30BaHHBIX MMM BEIIECTB B MEPUOAAX M Tpymmax. XapaKTepHCTHUKa
JJIEMEHTOB MajblX M OOJBIIMX TEPUOJOB IO UX TMOJOXKEHHIO B
[Tepuonnueckon cucreme 1. 1. Menneneesa.

OObsicHEeHHE CYIIHOCTH XUMHUYEecKHX mpoleccoB. Krnaccuduxarms
XUMHUUYECKUX PEAKIUN 110 pPa3IU4YHbIM IPU3HAKAM: YHUCIY U COCTaBY
MPOJIYKTOB M PEareHToB, TEIUIoBoMY 3¢ ¢eKTy, HampaBleHuio, ¢dase,
HAJIMYMIO KATaIM3aToOpa, U3MEHEHUIO CTEIEHEN OKHUCIEHHUS JJIEMEHTOB,
00pa3ymoIuX BelIecTBA. YCTAaHOBKA MPU3HAKOB OOIIET0 U Pa3IMYHOTO B
TUNOJIOTUM PEAKIMU JUIi HEOPraHWYECKOW M OpPraHUYeCKOM XHMUH.




KHaCCI/I(i)I/IL[I/IKaHI/IH BCUICCTB M IMPOLECCCOB C TOYKU 3PCHUA OKHCJICHHA-
BoccTaHOBIIeHHs. COoCTaBlIeHNE YpaBHEHHMH peakiuil ¢ MOMOIIBI0 METOa
a5eKTpoHHOTO Oananca. OObsICHEHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON
PEaKIMU U TOJI0KEHUSI XUMHUUECKOTO PABHOBECHSI OT PA3JIMYHBIX (PaKTOPOB

Brmmonnenne XAMHYECKOTO OKCIICpUMCHTAa B IIOJHOM COOTBETCTBUH C
npaBuwiamMu  Oe3omacHocTH. HaOnromenwe, ¢ukcamuss u  onmcaHue
PE3YJIbTaTOB IPOBEICHHOTO YKCIIEPUMEHTA.

HToro: 42

3. YCJIOBUSI PEAJIM3AIINM YYEBHOM IUCIUIIIAHBI
3.1. MaTrepuajibHo-TeXHHUYECKOe oOecIevyeHne:

st peanuzanuu mporpaMMbl y4eOHOM AMCHMIUIMHBI B HAJIM4YMU HMMeEeTcsl y4eOHbIN
kabuHer. B coctaB kaOuHeTra XuMHUM BXOAUT Jjabopartopusi ¢ J1aOOpPaHTCKOM KOMHATOM.
[Tomemenne kabuHeTa yaoBieTBopseT TpeOoBaHusIM CaHUTAPHO -3 IEMHOJIOTUYECKHUX MPABHII
u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHaIIeHO TUIIOBBIM 000PY/I0BAHHUEM.
Ob6opynoBanme yueOHOro KabmHeTa:
- IOCaJI0YHBIE MECTA M0 KOJIMUECTBY 00y4aroONInXcs;
- pabouee MECTO MPEno/1aBaTels;
- KOMIUIEKT Y4eOHO-HATJIAIHBIX TOCOOUNH « XUMUS»;

TexHnyecKHue cpeJicTBa 06V‘{€HI/I$I:

- KOMIIBIOTEP, MYJIbTUMEIUNHBIN TPOECKTOP
Komruiekt yaeOHO-MeTOINYECKOW TOKYMEHTAINH ;
- paboyass mporpamMma y4eOHOM JUCIUIUIMHBI, METOJMYCCKHE YKAa3aHHS 110 BBIMOJHCHHIO

IMPAKTUYCCKUX SaHﬂTHﬁ, KOHTPOJIBHO-U3MCPHUTCIIbHBIC MAaTCPHAJIbI.

3.2. UupopmanunoHHoe odecnevyeHre peaju3any NporpaMmmbl
3.2.1 OcHOBHBIE NIEYATHBIE U3JaHUS

1.I'abpuensu O. C., OctpoymoB U. I'. Xumus s npodeccuid M cnenuaibHOCTEN
TEXHUYECKOTO MPOUIIs: yUeOHUK IS CTY/I. YUPEKICHUN cpel. mpod. oOpa3oBaHUSI.
— M., 2014.
3.2.2 OCHOBHBIE 3JIEKTPOHHBIE U3IAHUS
www. pvg. mk. ru (onumnuana «I[lokopu BopoObeBbI TOphI»).
www. hemi. wallst. ru (O6pa3zoBaTeabHBIN CAUT JJIs MIKOJIBHUKOB « XHUMUS).
www. alhimikov. net (OGpa3oBaTeIbHBINA CAUT JJIS IKOJIBHUKOB).
www. chem. msu. su (OnekTpoHHass OMOIMOTEKA IO XUMUH).



www. enauki. ru (MHTEpHET-U3AaHUE AJis1 yuuTenel «EcTeCTBEHHbIE HAYKN» ).

3.2.3 JlonoaHUTENbHBIC HCTOYHUKHI

1.T'a6puensu O. C., JIsicoBa I'. I'. Xumus: kHUTa A mpenoaBaTeisi: yuel.-MeTo 1.

rmocobue. — M., 2012.
2.T'abpuensan O. C. u ap. Xumus st npodeccuil U CreuuagsbHOCTEH TEXHUYECKOTO

npoduiia (3MEKTPOHHOE TPUIIOKEHHE).



4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJBHOHU YYEBHOU JUCIUIIJIMHBI

Pesynomamut 00yuenus

Memoowt oyenku

I1P01

TectupoBanue (TEOPETHUECKOE).

OrneHka pe3ynbTaTOB BBIIOJIHEHHUS JIA0OPATOPHBIX padoT,
IIPAKTUYECKUX 3aJaHUM.

DKcrnepTHoe HaOII0IeHNE BBITIOJHEHNS PAKTHIECKUX PadoT.

1P 02

TectupoBaHnue (TEOpETUUECKOE).

OneHka pe3yabTaTOB BBIIOJHEHUS JIA00OPaTOPHBIX padoT,
MIPAKTHUYECKUX 3aJIaHUMN.

DKcrepTHOE HaOJI0ICHUE BBIMOJTHEHUSI TPAKTUYECKUX paboT

TP 03

TectupoBaHue (TEOPETUIECKOE)

OneHka pe3yabTaTOB BBIIOJHEHUS JIa0OpaTOPHBIX padoT,
MIPAKTHUYECKUX 3aJIaHUMN.

DKCNepPTHOE HAOIIOICHUE BHITIOJTHEHHS MPAKTHICCKUX PadOT ISt

I1P 04

Hrorosoe TectupoBanue

OneHka pe3yabTaToB BBIOJHEHUS JIa0OpaTOPHBIX padoT,
MPAaKTHUYECKUX 3a/IaHUMN.

DKcrepTHOE HabJI0/IEHNE BBINOJIHEHUS J1a00paTOpHBIX paldoT.

TP 05

O1nieHKa pe3yabTaTOB BBINOJHEHHS TPAKTHYECKUX 3aJaHUI
DKCnepTHOE HAOIIOICHUE BHITIOJIHEHHS JIA0OPATOPHBIX PadOT.




5. MEPOITPUATHSA, SAIINTAHUPOBAHHBIE HA ITEPUO/ PEAJIM3AIIUN
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI
COI'JIACHO KAJIEHIAPHOMY ILIAHY BOCIIUTATEJIBHOM PABOThHI

Hara Conep:xanue u popmbl Mecro Koani
JeATeJbHOCTH NMpoOBeACHUS JIP
deBpaib Kiaccupiit yac «JleHb poccuiickoit HayKu» Vn. Crpowuteneit, | JIPOI,
24 JIP04,
JIPO7
Mait becena «Jlenp xumuka» Vn. Crpoureneit, | JIPOI,
24 JIP04,
JIPO7
Hronb becena «Ob6nuHackas ADC» Vn. Crpoureneit, | JIPOI,
24 JIP04,
JIPO7




IIpuioxkenune
TeMbl 10KJI210B

1.buoTtexHomnorus u reHHas uHxeHepus — Texnonoruu XXI Beka.

2. HaHOTEXHOJIOTUs KaK MPUOPUTETHOE HANIPABJICHUE PAa3BUTHUSL HAYKH U MPOU3BOJICTBA B
Poccuiickoit @enepaunu.

3.CoBpeMeHHbIE METO/1bl 00€33apakBaHUs BOBI.

4. Annotponusi METaIOB.

5. XKwuzsb u nesarensuocth . . Menaeneena.

6. «Ilepuoanueckomy 3aKoHy Oynyliee He TPO3UT Pa3pyLICHUEM. ...

7. Cunres 114-ro anementa — TpuyM@ poccUCKuX (HU3UKOB-5IEPIIUKOB.

8. M3oTombl Bogopoa.

9. Ucnonb3oBaHue paIiOaKTUBHBIX U30TOMOB B TEXHUUYECKUX ESX.

10. PeHTreHoBCKOE M3IIy4EHHE U €T0 MCIOJIb30BaHUE B TEXHUKE U MEAUIIMHE.

11. PactBopsI Bokpyr Hac. Tursl pacTBOpOB.

12. Bona kak peareHT u cpejaa Juisi XMMUYECKOro Mpoliecca.

13. XKwuzns u gesrensHocts C. AppeHnyca.

14. Bxmaxg OTEUECTBEHHBIX YYEHBIX B pa3BUTHE TEOPUHM  BJIEKTPOJIUTHUYECKOU
JUCCOIIMAIINH.

15. Ycrpanenue XeCTKOCTH BOJIbI Ha MPOMBIIIIEHHBIX MTPEANPUATHSIX.

16. Cepnas kucinotra — «xJjied XUMHUECKOU MPOMBIIUICHHOCTH Y.

17. Viconp30BaHne MUHEPATIBHBIX KUCIOT HA MPEANPUATHSAX PA3IUYHOTO TIPODUIISL.

18. Okcuapl U COTU KaK CTPOUTEIIbHBIC MaTEPHAIIHI.

19. UcTtopus rurca.

20. [ToBapeHHast COJIb KaK XUMHYECKOE ChIPhHE.

21. MHoronvkuii kKapOOHAT KaJbIUs: B MPUPOJIE, B MPOMBINIJICHHOCTH, B OBITY.

22. Peakuuu ropeHUs Ha MMPOU3BOJICTBE U B OBITY.

23. BupTyanbHOe MOJEIMPOBAHNE XUMUYECKUX TIPOIIECCOB.

24. DNEeKTPOIN3 PaCTBOPOB AIEKTPOIUTOB.

25. DIEKTPOIN3 PacIuIaBOB JIEKTPOJIUTOB.

26. IlpakTrdeckoe NPUMEHEHHE OJJIEKTPOiu3a: padUHUPOBAHUE, TaTbBAHOIUIACTHKA,
rajabBaHOCTErUs

Tembl pedpepaToB
1. [Ina3ma — yeTBEpTOE COCTOSIHUE BEILIECTBA.
2. AMopdHBIC BelecTBa B MPUPOJIC, TEXHUKE, OBITY.
3. OxpaHa OKpYKaroIIeH Cpeibl OT XUMHUUECKOTO 3arps3HEHUSI.
4. Konn4ecTBEHHbIE XapaKTEPUCTUKU 3arpsSI3HEHUS OKPY>KAIOIIEH Cpe/ibl.



5. [IpuMeHeHne TBEpIO0To U ra3000pa3Horo okcuaa yriaepoaa (IV).

6. 3ammTa 030HOBOr'O 3KpaHa OT XUMHYECKOT0 3arpsi3HEHUS.

/. T'pybonucrnepcHble CUCTEMBI, MX KilaccU(UKalMs U  HCIOJIb30BaHHE B
npo¢eCCUOHANILHON JIEATEIIbHOCTH.

8. KocmeTnueckue remnu.

9. [IpumeHeHue CyCTeH3Ul U SMYJIbCUN B CTPOUTEIBCTBE.

10. MuHepasbl ¥ TOpHBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

TeMbl HHAUBUAYAJIBbHBIX IIPOCKTOB

. Kuznsb u gedarensHoctsh C. AppeHuyca.

. Bknag oTe4ecTBEHHBIX YUEHBIX B PA3BUTUE TEOPUH IIEKTPOIUTUYECKON TUCCOLUALINY.
. YcTpaHeHHe )KeCTKOCTH BOJAbl Ha MPOMBIIIUIEHHBIX TPEIPUATUSX.

. CepHas KucioTa — «Xj1e0 XUMUYECKON TPOMBIIILIIEHHOCTH.

. Ucnionb30BaHre MUHEPATIBHBIX KUCIIOT HA MPEANPUATUIX PA3TUIHOTO MPOQUIIS.

. OKCUJBI U COJIU KaK CTPOUTENBHBIE MAaTEPUAIIBI.

. UcTopus rurmca.

00 3O Ol WN B

. [loBapeHHas coJib Kak XMUMHUYECKOE ChIPhHE.

9. MHoronukuit KapOOHAT KaJIbLIMS: B IPUPOJIE, B TPOMBIIIIIEHHOCTH, B OBITY.

10. Peakniuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

11. BupryanbHoe MOAEIUPOBAHNE XUMUYECKUX MPOIIECCOB.

12. DnexTponu3 pacTBOPOB ANEKTPOIUTOB.

13. DaekTponu3 paciiaBoB JIEKTPOIUTOB.

14. Tlpaktuueckoe MNPUMEHEHHUE OHIIEKTPOIH3a: padUHUpPOBAHUE, TabBAHOIUIACTHKA,
raJIbBaHOCTETUSl.
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