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PaGouas nporpamma coctaBieHa B cOOTBETCTBUU ¢ DejiepaibHbIM rocyaap-
CTBEHHBIM 00pa30BaTe/IbHbIM CTAHIAPTOM BbICLIEr0 OOpa30BAHUS MO Hallpaslie-
HUtO noarotoBku: 23.03.03 «Dkerutyatauusi TpPaHCIOPTHO-TEXHOJOTMYECKUX Ma-
WKH 1 KoMriekcoBy. [Ipuka3z MunoOpHayku Poccun Nel470 ot 14.11.2015 .

PaGouas mporpamMma yTBep:KA€Ha Ha 3aceJaHud  Kadeapbl XMMUH
(npotokon Ne 4 ot ¢/ O X 201 & 1)

3aBeayrowmuii kadeapoi e — [Hanownunk A. B.

Pabouas nporpamma pekoMeH/10BaHa K UCIOJIb30BAHUIO B y4eOHOM Ipoliec-
ce METOAMYECKON KOMHUCCHel arpouHkeHepHoro dakyibrera (nporokon Ne &3

ot 04084 R0/ wecsu, ron).

[Ipeacenarenb MmeToAHUYECKONH KOMUCCHH K /)&C?WW/M
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1. Ipenmer. Ilean u 3a1a4u AUCHUIIIMHBI, €€ MECTO
B CTPYKTYype 00pa30BaTeibHOM NPOrpaMMbl

Juctpmummaa  B.1.5.12  «Xumust»  siBisiercss  QYHIAMEHTAIBHON HAYKOW M CIYKHT
OCHOBOW JJI1 M3Y4EHMs IJUCLUMIUIMH €CTECTBEHHOTO M IPUKIAJHOIO IMKJA, M3y4aeMbIX Ha
arpoMHXCHEPHOM (PaKyIbTeTE.

Ieab0 u3ydeHMs] NUCHMIUIMHBI XUMUS SIBJIIIETCA OCBOCHHE OCHOBHBIX XHMHMYECKHX
MIOHATHH, 3aKOHOB XHMMHHM, a TaKXKe 3aKOHOMEpPHOCTEHM XMMHUYECKHUX IIPEBPALLCHUH,
OOBSICHAIOIUX CBOMCTBA PA3JIMYHBIX BEHIECTB M MPOTEKAIOIIMX XUMHUYECKUX IMpPEBpaICHHUIX
BHYTPH TEXHOJIOTUYECKUX CUCTEMAX U HA IIOBEPXHOCTH.

OCHOBHBIMU 3aJa4aMH Kypca SBISIOTCA OBJIQJICHHE TEOPETHUUECKUMU 3HAHUSIMHU
3aKOHOB XHMHM, XUMHYECKOI'O DPABHOBECHUS, OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX ITPOILIECCOB,
KOMIUIEKCOOOpa30BaHMs, CBOWCTB PacTBOPOB DJJIEKTPOJIUTOB, a TaKkKe NpuoOpeTeHue
MPaKTUYECKUX HABBIKOB, MO3BOJIAIOIINX OOBSCHATH SBJICHUS B TEXHOJOIMYECKHX CHCTEMax, a
TaKKe€ IMO3BOJIAIOIIMX BBITNOJHATE HAINPABICHHOE PETYJIMPOBAHMS IPOTEKAIOIIUX B HUX
IIPOLIECCOB.

[Ipn u3yyeHnn xuMHuM NPUOOPETAETCS MHOTOCTOPOHHSS U clieuaibHas HHPOopMaIus o
CTPOCHHMH, XMMHUYECKHMX CBOMCTBAX HEOPraHWYECKHX M OPraHMYECKHX BEIIECTBAX, A TaKkKe
3aKOHOMEPHOCTSIX HUX TNpeBpalleHuil. 3HaHHME OCHOB XHMHUHU CHOCOOCTBYET MOATOTOBKE U
(hopMHUPOBaHHIO BBICOKOKBATU(HUIIMPOBAHHBIX HHEKEHEPOB.

2. Tlepeyenb NJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHs MO JUCHUILUIMHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH Pe3yJIbTaTaAMH OCBOCHHS 00pa30BaTeIbHOM POrPaMMbl

Komnerenius [Tnanupyemblie pe3yabTaThl 00ydeHHs
Kon Hazsanue
OK-7 CIOCOOHOCTBIO K | 3HaTh. OCHOBBI KJIacCCU(DHKAIIMA U HOMEHKJIATYPhI OKCH-
caMOOpraHu3aluu U | 0B, OCHOBAHHUM, KUCJIOT, COJICH, YTJIEBOJOPOIOB,
camMo00pa30BaHHUIO MOJIMMEPOB; BayKHEHIIINE 3aKOHBI XUMUU U UX TPUMEHEHHE;
yMeTb!

PasnnanL, CpaBHHUBAaTb MW aHAJIU3HUPOBATH BCIICCTBA.
OHGHI/IBaTB BJIMAHUC PA3JTUYHBIX q)aKTOPOB Ha COCTaB
BCIICCTBA JIA IIPOTHO3HUPOBAHUA HAITPaBJICHUA IIPOLECCOB,
MMPpOUCXOAIHUX C HUMHU.

HMETb HaBBbIKH u/njian OINIbIT AeATEJIbHOCTHU
KBaHI/I(I)I/II_II/IpOBaHI/IH BCIICCTB IO KAYCCTBCHHOMY U
KOJIMYCCTBCHHOMY IIPU3HAKY.

OIIK-3 | rOoTOBHOCTEIO IIPUMCHATE | 3HATB: XHUMHYECKUE U (1)1/131/1%01(1/16 CBOMCTBa BEIIECTB H

cucremy UX BIIMSHUE HA KayeCTBO CO3/1aBaMbIX MaTepHUasoB.
(byHJaMEHTaJIbHBIX ymerb: Kiaccudpukanuro, oOLIyl0 XapaKTEepUCTHKY U
3HaHUH (MaTeMaTUYeCKHX, | HOMEHKJIATypy, OCOOEHHOCTH CTPOGHHMS M  CBOWCTB,
€CTECTBEHHOHAYYHBIX, ¢u3nUeckrue 1 XMMUYECKHE CBOIICTBA BEIIECTB
MH)KEHEPHBIX U | HMeTb  HaBbIKH  M/MJIM  ONBIT  JAeSAITEILHOCTH
HKOHOMHUYECKHUX) JUIS | IPOTHO3MPOBAaTh M YNPABIATH XUMHUUYECKUMHU IIpOLIECCAMU
UACHTUDUKALINH, IPOTEKAIOIUMH B TEXHOJIOTHYECKUX YCTPOHCTBAX.
(bopMynMpoBaHUS u

pElIEHNs TEXHUYECKUX MU

TEXHOJIOTMYECKUX

npobseM  IKCIUTyaTaluu

TPAHCIIOPTHO-

TCXHOJOTHYCCKHUX MallluH
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1 KOMIUIEKCOB
OIIK-4 | rOTOBHOCTBIO MPHUMEHSTH | 3HATh!
B npakTuieckoi | OCHOBHbIE 3aKOHOMEPHOCTH IIPOTEKAHUS
NESITEIbHOCTH IIPUHLIMIIBI | PEAKLMIL,IPOLIECCOB B PacTBOPAaX HERJIEKTPOJIUTOB U
panKoHaAIBLHOIO DIIEKTPOJIUTOB, 0COOEHHOCTH KHCJIOTHO-OCHOBHOTO
HCII0JIb30BAHUS paBHOBecHMss B BOJAHBIX  pacTtBopax.  OCHOBHBIE
MPUPOJHBIX PECYPCOB U | 3aKOHOMEPHOCTH  JJIEKTPOXUMUYECKUX  IMPOLECCOB U
3aLUThI OKpY)Kalolllel | MpOLIecCOB,  MPOTEKAIOIIMX B TETEPOreHHbIX U
Cpelbl MUKpOT€TEepOr€HHbIX CUCTEMAX.
yMeTb!
Ha ocHoBe sKkclepyMMEHTaIBbHOrO Marephajia IpPOBOAUTH
paccueTsl (U3UKO-XUMHYECKUX XapaKTePUCTHK
TEPMOJIMHAMHYECKHUX CUCTEM
HMeTh HABBIKH W/WJIM ONBIT JAeSITeJIbHOCTH YIPaBICHUS
XMMHUYECKUMH MPOLIECCAMU B TEXHOJIOTUYECKUX CHCTEMAX.

3. O0beM IMCHUIIIMHBI M BUJIbI Y4e0OHO0Il padoThl

OuHas 3aoyHas
Bz yue6Hoii pa6oThi dbopma oOyueHus dbopma oOyueHus
00bEM YacoB 00BEM YacoB
1 cemectp 1 cemectp
?agf;ﬂ TPYA0EMKOCTb JUCUMILIJIMHBI, 108/3 108/3
KonrakTtHas pabora
AyIATOpHBIE 3aHITHSI 54 12
Jlexmun 32 6
[IpakTnueckue 3aHsATHS - -
CemuHapsbl - -
JlaGopaTopHbie pabOTHI 26 6
Jlpyrue BUbl ayIMTOPHBIX 3aHATUN - -
CamocTrosarenbHas pabota oOydyaronmxcs 50 96
Jac, B T.4.
[ToaroToBka K ayAUTOPHBIM 3aHATUSIM - -
BrinosineHue KypcoBOro npoexTa - -
[ToaroroBka u 3amuTa pedeparos,
pacdyeTHO-rpaduIeCKUX paboT ) )
[ToaroroBka u 3amuTa peq)epaTua WIH i KoHTpotbHas pabota
Jpyrye BUJIbl CAMOCTOSTEIHHON PabOThI
Jlpyrue Buapl caMOCTOATEIBHON PabOThI - -
Bun utoroBoro KoHTpoJIs (3a4eT, SK3aMeH) 3auer 3a4eT

4. Conep:kaHue JUCUUIJIUHBI
4.1 Pa3esibl AUCUMIJIMHBI M BUIbI 3AHATHH (TeMaTH4YeCKM TJIaH)

i}i Paznen nucrunianHe JI C3 113 JIP CP
ouHas popma oOydeHus
1 XUMHUYECKUE CUCTEMEI 14 - - 10 20
2 Peakiinonnas criocoOOHOCTh BEILIECTB 18 - - 16 30
Bcero 32 26 50
3a04Has (hopma 00yueHHs
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1 XHUMHUYECKUE CUCTEMBI 6 - - 6 40
2 PeakumnonHas criocoOHOCTD BEIECTB - - - - 56
Bceero 6 6 96

4.2 Coneprxanue pa3ieioB y4eOHON TUCHHUIIMHBI

BBenenune B mpeamMeT XUMHH, CBA3b C JAPYTMMH AUCHUIUIMHAMu. lcnosib3oBaHue
XMUMHMUYECKUX [OHATHI, 3aKOHOB W METOJIOB HCCJIEIOBAaHUS B €CTECTBEHHBIX HayKax.
Heopranuueckue u  OpraHMyeckue BEUIECTBA, MCIOJb3YyEMbIE B  TEXHOJIOTMYECKOM
IIPOU3BOJICTBE. DKOJIOTHYECKAsh ONAaCHOCTb MPUMEHEHMsI BEIIECTB B TEXHUKE U B CEJIBCKOM
XO34MCTBE.

Pa3zjnen 1 Xumuveckne cucTeMbI

1.1 Crpoenne aroma. Ilepumoguueckuii 3aKOH W  TepUOAMYECKass CHCTEMa
.. .Menneneea. CoBpeMeHHasi GopMyJIHpOBKa MEPUOINIECKOr0 3akoHa. O0IIMe XUMHUIECKUE
CBOMCTBA JJIEMEHTOB U MEPUOJUYECKUI XAPAKTEp UX U3MEHEHUH.

1.3 Xwumndyeckass cCBsA3b. THIBI CBsI3€: KOBaJIeHTHAs, HWOHHAs, MeETaAJIMYECKasl.
BonoponHas cBsi3b. XapaKTepUCTUKHU CBSI3€H: 3JIEKTPUUECKUE JAUIOIbHBIE MOMEHTBI, SHEPTUS U
JUIMHA CBsI3€H, HANpaBJIE€HHOCTh M HACBIIEHHOCTh, CTENEHb MOHHOCTU. [IposiBieHuEe CBOICTB
XMUMHUYECKOHN CBSI3U B TBEPAOM COCTOSIHUU BEIIECTB, KPUCTAIIMYECKHE PEIIETKH TBEPOTro Tela.
[IpumeHeHus TeOpUN XUMHUYECKOH CBSI3U B OMOJIOTHH.

1.4 Xwumuueckas KHHETHMKAa W XUMHUYECKOe paBHoBecue. IlonsTne o ckopoctn
XUMHUecKkor peakuuu. OCHOBHBIE (DAKTOPBI, BIUSIOUIME HAa CKOPOCTh peakIuu. 3aKOoH
JNEUCTBYIOUIMX Macc I DJIEMEHTApHOW cTaand. KOHCTaHTa CKOPOCTH peakiuu. 3aBUCUMOCTh
ckopocTH peakiuu oT Ttemneparypbl. [IpaBumo Bant-I'odpda. CocrosHme XUMHUYECKOTO
paBHOBECHS, €r0 TMHAMUYECKUI XapakTep. 3aKOH AeHCTBYOMMX Macc. KoHCTaHTa paBHOBECHS.
Cwmemenne xumuyeckoro papHoBecus. [Ipunuun Jle [llatense. Ponb XuMudecknx paBHOBECHI B
MIPUPOJIE.

1.5 PactBopsl. Ompenenenue mnoHsATUs "pacTBop". IlpmumHBl 00pa3oBaHHsS BOIHBIX
pactBopoB. IIpupoma MeXMOJNEKYJISIpHBIX CHJI B pacTBopax: cwibl Ban-mep-Baanbca, moH-
JUMOJIBHOE B3aUMOJICHCTBUE, BOJOpOAHAs CBsi3b. CrocoObl BBIpaKEHHUS COCTaBa PAacTBOPOB.
buonornueckoe 3HaueHWe pacTBOPOB. PacTBOpel 3neKTpoJWTOB. ['miaparamusi, >Heprus
ruapatauuu. Kpucramiorunparsl. Cnabeie snekrponutsl. CTENeHb U KOHCTAHTa JUCCOLMALUU
ciabbIxX AMeKTpouToB. AM@onuthl. Boma kak cnabblii 31ekTpoiauT. MoHHO-MOJEKyIspHbIE
ypaBHeHUs peakuuii oOmeHa. lonHoe mpou3BeneHue BOIbI, BoAoponHblii (pH) wu
ruapokcwibHbIld (pOH) mokazarenu. CocoOsl uamepenus pH. bydepusie pactBopsl. ['uaponus
coJiell. 3HaueHHEe PaCTBOPOB 3JIEKTPOJIUTOB B OMOIOTHH.

1.6  OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKHUCIEHHS U €€
onpeneneHue. CTeneHb OKUCIEHUS U BAJICHTHOCTh. OKHCIIEHHE U BOCCTaHOBJICHUE. BaxHelnme
OKUCJIIMTETM M BOCCTAaHOBUTENHU. CTEXHOMETpHUYECKHE KOIPPHUIIMEHTH OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuuii. OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIC (97eKTpOIHBIC)
noreHuuanel. OnpenerneHue HaMpaBlICHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIHM,
BiusgHUe pH Ha ux nporekanue. TUIBI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAaKIMi. 3HaUEeHUE
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM B IPUPOJIE U CETbCKOM XO3SIHMCTBE.

1.7 Kommnekcuble coeanHeHus. CTpyKTypa KOMILIEKCHBIX coenuHeHuil. Homenkmarypa
KOMIUIEKCHBIX coeAauHeHuil. llpencraBieHuss O XUMHUYECKOM CBS3M B KOMIUIEKCHBIX
coenuHeHUsX. KoMIIeKchl ¢ XemaTooOpa3ylolmuMU W MaKpOIMKIMYECKUMHU JIUTaHJIaMH,
MHOTOSIIEpHbIE  KOMIUIEKCHl.  M30Mepusi  KOMIUIEKCHBIX  COEAMHEHMH. Y CTOMYMBOCTH
KOMIUIEKCHBIX CO€IMHEHHH B pacTBopax. KoHCTaHTa yCTOMYMBOCTH M KOHCTAHTa HECTOMKOCTH.
@DaxTOopHI, BIUSIONIME Ha YCTOWYMBOCTh KOMIUIEKCHBIX COEIMHEHUH B pacTBOpax (TeMreparypa,
XETaTHBIA U MAaKPOIMKIHYECKUN 3 HEKTHI, 3apsl HOHA-KOMIIJIEKCOOOpa30BaTeys U €ro Pajnyc).
3HayeHHe KOMIUIEKCHBIX COETMHEHNH B OMOJIOTMH U CEJILCKOM XO3SHCTBE.

Pa3nen 2 PeakumonHasi CiocOOHOCTH BEeLIECTB
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2.1 Bogopona, Boja. OcOOEHHOCTH CTPOEHMsI aToMa BOJOPOJA, XUMUYECKHE CBOMCTBA
MOJIEKYJIIpHOTO Bojopoja. ['maparanus npotoHa. buHapHble coeAMHEHUsT BOJIOPOJa, THIAPUIbI
LIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METANIOB. BogopoaHas CBsi3b U €€ 3HAUY€HHE B OMOJIOTHH.
Bona, crpoenne Mosiekynbl Boabl. CTpyKTypa JKUIKOM BOJBI M JibJa. XUMHUYECKUE CBOMCTBA
BOJibl. Boja kak pacTBopuTenb U JIMraHj]. 3Ha4€HHWE BOJIOPOJA U BOJBI B MPUPOJIE U CETHCKOM
X035UCTBE. DKOJOTUYECKUE ACTIEKThI BOJIOTIONB30BAHMS.

2.2 Dnemensl [A - moarpynmel. OOmive XMMUYECKHE CBOMCTBA 37eMeHTOB. KaTHOHBI
IIEJIOYHBIX METAJUIOB KaK BaKHEWIas XUMUYecKas (hopMa WX CYIIECTBOBAHUS B IMPHPOJIC, UX
cBoiicTBa. ['mapaTupoBaHHBIC KATHOHBI MIEIOYHBIX METAJIIOB.

2.3 Dnementsl IIA - moarpymmel. OOmme cBoiicTBa 31eMeHTOB. OcoOEHHOCTH
XUMHYECKUX CBOWCTB OCPWILIHS, €ro CoeAMHCHUH. AM(OTEPHOCTh OCpHUIUIHS, €r0 OKCHUAA U
ruapokcuaa. KomriekcHbie coetuHeHus: Oepriiiusi. XMMAYECKUE CBOMCTBA MarHus M KajabIus U
UX COEIMHEHUN (OKCHUIOB, TMAPOKCUAOB, coieil). KaTHOHbI MarHus W Kajblus, UX CBOMCTBA.
Katronsl Maruaus u kanelivsg B HOHHOM oOMeHe. KoMriekcHbIe coeIMHEHUsI MarHUsT U KaJIbIIUs.

2.4 DOnementsl IIIA - mnoarpynmel. OOmue XUMHYECKHE CBOICTBA 3JIEMEHTOB.
Oco0EHHOCTH 3JIEKTPOHHOTO CTPOCHHMs Oopa W aIIOMUHHUA. XHUMHUYECKHE CBOWCTBa Oopa.
Kucnoponueie coeauHeHust O6opa: OKcul, OOpHas KHUCJIOTA, IMOJUKUCIOTHI OOpa, WX COJIH.
XUMHUYECKHE CBOWMCTBA amtOMHUHHSA. AMMOTEPHOCTh ATIOMUHHUS, €r0 OKCHJIAa W THAPOKCHIA.
AKBaKOMIUIEKC alFOMUHUS, OCOOCHHOCTHM €ro CTPOCHHUsI W ToBeaeHHs B pactBopax. Cosm
ATIOMUHHUS, UX THAPOJIN3. KOMIUIEKCHBIE COSTMHEHNST aTIOMIHHMSL.

2.5 Dnementsl IV A - moarpynmsl. Xumus csizu C - C, C - H, C-N, C - O, Si - O.
XUMUYECKHE CBOWCTBA HEOPTaHMYECKHX COCIWHEHWH YIJIepojaa: YIJIEKHCIOrO0 ra3a W €ro
npousBoHbIX. CBsizu C - H, C - C, C = O kak ocHOBa OMO’HEPIeTUKH U KOHCTPYKIIMOHHBIX
poJiel yriieBOJAOB U JIUIIHUJIOB B KJIETKE. 3HAUCHUE COCUHEHHI YriIepoaa B CEIbCKOM XO3SIHMCTBE.
DKOJIOTHYECKHE aCMEKThl XUMHUU yriepoja. XUMHUYECKUE CBOMCTBA KpeMHus, ero okcuaa (I1V),
KPEMHUEBBIX KHUCIIOT.

2.6 Dniementsl VA — noarpynmbl. OCOOEHHOCTH XUMHUUYECKHUX CBSI3€H a30Ta ¢ BOJOPOJAOM,
YTIEPOJOM U KUCIOPOJIoM, pocdhopa — ¢ kucmopoaoM. XUMHUECKHUE CBOIMCTBA MOJIEKYIISIPHOTO
a30Ta, aMMHaKa, OKCHJOB, a30THOM M a30THCTOM KHCJIOT M MX CoJiell. B3anMmoaeicTBre a30THOM
KHCIIOTBI € MeTaulaMH. AJuloTponHble Moaudukanuu ¢ocdopa. bunapusie coearHeHUs.
XUMHYECKHE CBOMCTBA OKCHIOB, opTodochopHOil KuCIOTH U ee coseil. KoHnaeHcupoBaHHbBIS
(dhochopHBIE KUCIOTHI U UX COJIH.

2.7 Dnementsl VIA-noarpymnmel. OOmme XMMHYECKHE CBOWCTBa. [IpoyHOCTH CBsI3M
KHCIIOPO/Ia C YIIIepoJIoM, KpeMHueM, GpocdopoM, cepoil, Bogopo oM. MoeKysipHbIi KUCIOPOI,
ero xumuueckue cpoiicta. Ilepokcua Bogopoaa. MoneKkymnspHbIi KUCIOPO B OHOIHEPreTUKE.
XUMUYECKHE CBSI3U CEPhl, €¢ CBONCTBA. buHapHble coequHeHHs cepbl. XUMHUYECKHE CBOMCTBA
CepOBOAOPOJIA, OKCUIIOB CEPBI, CEPHOI U CEPHUCTOM KUCIOT U UX COJICH.

2.8 Dnementsl VIIA - mnoarpymmel. OOmme xumudeckue cBoicTBa. I[IpodHoCTb
oOpa3dyeMbIX TrajoreHaMu cBs3eil. XUMHYeCKHe CBOMCTBA  MoOJeKyasipHoro  ¢ropa,
¢dbropoBosiopoaa, (HTOPOBOMOPOIHON (TUIABUKOBOK) KHCIOTHL. DTOp KaKk OHOJOTHYECKH
HEOOXOIUMBIH AIEeMEHT U KaK 3arpsA3HUTENb OKpYKarollei cpepl. XuMHU4ecKre CBONCTBA XJIopa
1 €ro COeTUHEHUH (XJIOpOBOIOPOAA, OKCUAOB, KUCIOPOICOIEPKAIINX KUCIOT U UX COTIEH).

2.9 Ilepexomnble MeTaibl. OOmME XUMHUYECKHE OCOOEHHOCTH MeETaioB. Bricmiue
OKCHUJIbI METaJUIOB M HX MPOU3BOJHBIE: KHUCIOTHI, MOJIUKUCIOTHI, coiu. KomriekcHbie
coeauHeHust KaTHoHOB MeTtaiuoB. Ocobennoctu xumun: V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo. 1x
BOKHEUIINE COEAMHEHUS: OKCUIbI, KUCIOThI, THAPOKCH/IBI, COJIU, AKBAKOMILIEKCHI.

4.3 IlepeyeHb TeM JIeKIUH

No O0beMm, 4
I /;1 Tema nekuun ¢dopma 0byueHus
oyYHas 3a04Has
1 OCHOBHBIE 3aKOHBI M TTOHATHST XUMHUH 2 1
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2 Kunernka u xkaraan3 XuMHYECKUX B3aUMOACHCTBUI 2 1
3 XUWMHUYECKOE PAaBHOBECHE 2 -
4 PacTBOpBI, CIOCOOBI BBIpXKEHHUS X KOHIICHTPALIUH 2 0,5
5 PacTtBopsI 251ekTposinTOB. KOJUIMraTuBHBIE CBOMCTBA 5 05
pacTBOpPOB ’
OcHOBHBIC KJIaCChl HECOPTAHUYECKUX COCTMHECHUN
6 (TIpocThIe BemiecTBa, OKCUIBI, KUCIOTHI, OCHOBAHUS U 2 0,5
COJIN)
7 [MonsiTus ayotponus. JluarpaMMbl COCTOSTHHSI BELIIECTB 2 0,5
8 Bogopoanslii mokazatens. bydepHsie pacTBopsI 2 1
9 I'unponus 2 1
10 OKHCINTENbHO-BOCCTAHOBUTEIIBLHBIE MTPOLIECCHI 2 -
11 DIIEKTPOIIN3 2 -
12 DNEKTPOXUMHUYECKHE HCTOYHUKU TOKA 2 -
13 Koppo3zus 2 -
14 XuMHYecKue U PU3NUECKUe CBONCTBA MEPEXO0THBIX 5 i
METaJJIOB
Bcero 28 6
4.4 IlepeyeHb TeM NPAKTHYECKUX 3AHATHH (CEMHUHAPOB)
He npenycmoTpensl
4.5 Ilepeyenb TeM J1a0OPATOPHBIX 3aHATHI
No ) O0BeM, 4
i Tema nabopaTopHOt pabOTHI dbopma oOyueHus
OYHas 3a04Hast
1 XHWMHUYECKUE CBOMCTBA U HOMEHKIIATypa OCHOBHbIX 6 1
KJIACCOB HEOPraHWYECKUX COEeTMHEHUN
2 PactBOpbI, 351eKTpoTMTHYECKAS TUCCOIMAIIHS 4 1
3 Omnpenenenue pH, 6ydhepHbie pacTBOpbI 4 1
4 IM'uaponus conent 4 1
5 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 4 1
6 KoMitekcHbie coenuHeHUS 4 1
Bcero 26 6

Bo Bpems nmabopaTopHbIX 3aHATUN oOywaromiuecss paboTaloT oThenbHo. JlaboparopHas
pabora BKIIO4YaeT B ceOs paboTy OOydaromMXCs TMOJ PYKOBOJACTBOM IPEMNoJiaBaTes,
HAIPAaBJICHHYIO HAa MPUOOPETeHNE HOBBIX (PAKTHUECKUX 3HAHUI U MPAKTUYECKUX YMEHUH.

4.6 Buapl caMmoCTOSITEILHOMH padoThI

4.6.1 IloaroroBKa K ayIMTOPHBIM 3aHATUAM

[lepen ouepenHBIM ayIUTOPHBIM 3aHATHEM HEOOXOIMMO 3aKPEMUTh MOTyYCHHbIC 3HAHUS.
J11s1 3TOr0 HEOOXOTUMO:

1. M3yYUTh KOHCIIEKT JIEKIIUH IO MPEBIIYILENH TEME;

2. UW3y4UTh COOTBETCTBYIOUIMH pa3liel IO TeMe€ B OCHOBHOM peKOMEHAyeMOM
IuTepaType;

3. O3HAaKOMHUTBCS C COOTBETCTBYIOIIMM pa3leioM MO TeME B JIONOJHUTEIbHOMN
PEKOMEHIyeMO JIuTepaType.

Ocob0oe BHHMMaHHE HEOOXOAMMO OOpaTUTh Ha CTPOGHHE AaTOMOB JJIEMEHTOB,
XUMHUYECKYIO CBSI3b B HEOPTaHUYECKUX COCTMHEHUSIX U UX PEAKIMOHHYIO CIIOCOOHOCTD.

[Ipn moAroTOBKE K MOCIEAYIOUUM 3aHITHIM HEOOXOIUMO M3YyYUTh COOTBETCTBYIOIIHIA
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Marepuail B OCHOBHOM PEKOMEHI0BaHHOM JIMTepaType.
4.6.2 IlepeyeHb TeM KYpPCOBBIX padoT (IIPOEKTOB)
He npegycmoTpeHsl.
4.6.3 Ilepeuenn Tem pedepaToB, pacueTHO-rpauUecKux pador
He npexgycmoTpeHsl.

4.6.4 IlepevyeHb TeM H Y4eOHO-MeTOAHYECKOT0 00ecTeYeH s IJIsl CAMOCTOSITEIbHOTO

U3y4YeHHsl.

No YuebHo- O0beM, u

. /;1 Tema camocToATENBHON PaOOTHI METOUYECKOE ¢dopma oOyueHus

obecnieuenne OYHas 3a04Has

1 OCHOBHBIE TIOHSTHS XUMHH U 3aKOHBI CTEXHOMET- 4 5
pun. Kusszes JI.A.,

2 |Moub, MOJISIpHAst Macca, MOJISIPHBIA 00BEM. Cwmapsirun C.H. 3 5

3 | Xumudeckoe paBHOBECHE Heoprannuecka 6 5

4 Karanus, karanuruyeckue peakuuy, S XUMUS 4 5
(hepMeHTAaTUBHBIN KaTaIn3 Hpoda

5 |OHepreTka XUMHYECKUX PEAKIUI. 2015 5 8
DIEKTPOHHOE CTPOCHHE aTOMOB JJIEMEHTOB,

6 |pacmpocTpaHEHHOCTH IEMEHTOB M UX KPYrOBOPOT 4 7
B IIPHPOJIE.

7 dusznyeckre CBOMCTBA A1eMeHTOB. [lomyuenue 6 10
3JIEMEHTOBR. Xomuenko ['.IL.,
OKCHIbI, KHCIOPO/HbIE KNCIOTHL, am{oTtepupe  |LWATOBHY VLK,

g |COCIMHEHNS, OCHOBAHMUS, COTHM KHCTOPOIHBIX Heopranuyecka 8 10
KHCIIOT KaK BaKHEHIIIME KIIACCHI HeOpranuyeckux |1 XMMHUsA
COCTMHEHHMI. I'parmt

9 |CsoiicTBa S-, p-, d-ameMeHTOB 2012 5 10

10 OCHOBHBIE XUMHYECKHE 0COOCHHOCTH JIAHTAHOUJIOB 5 10
Y aKTHHOMJIOB

11 |BeimonHeHne KOHTPOJILHOM paboThI - 20

Bcero 50 96

4.6.5 [Ipyrue Buabl CAMOCTOSITEILHOIH PadoThI

OO6yuaromuiics 3a04HON (HOPMBI 00yUEHHSI BBIMOIHSIIOT KOHTPOJIBHYIO padoTy.

4.7. IlepeyeHb TeM U BUI0B 3aHSITHI, IPOBOJAMMbIX B HHTEPAKTUBHOM Gopme

Ne dopma Tema 3ansTHA HNHTepakTUBHBII ObmweMm, 1
3aHATUS METO/I
1 JIII3 KavecTBeHHbIE peakiyu Ha PaboTa B ManbIx 2
KaTHOHBI rpymnmax
1 M3 KauecTBeHnsie  peakuuu Ha Pabora B MambIx 5
AHHOHBI rpymnmnax
Bceero 4

5. ®oHJ OLIEHOYHBIX CPEICTB JIS POBeIeHHUS MPOMEKYTOUYHOM
aTrecTaluu

5.1. ®OC Tekyuero KOHTPOJIs.

TCKYH_IHﬁ KOHTPOJIb 3HaHUH 06yqa101u1/1x051 HUMCECT CIICAYIOIINEC BUBI:
- YCTHLIﬁ OMpOC HA 3aHATUAX;
- IPOBEpPKa BbIINOJIHCHHBIX pa60T;
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- TECTUPOBAHUE

- KOHTPOJIb CAMOCTOATEILHON padOThl 00YUAIOITUXCS.

Pe3ynbTaThl TEKyIEH aTTeCTaluy UCTIONB3YIOTCS B KOHTPOJIE U YIIPABICHUH Y4EOHBIM
MIPOIIECCOM.

5.2. ®OC npomMe:KyTOYHOr0 KOHTPOJIS.

A. 3auyer
Kpurepun onenku 3HaHui Ha 3a4ere:
«3aueT» BBICTABIISIETCA, KOTJa MOKa3aHbl IIyOOKHE 3HAHUS IpeaMmeTa, 00sA3aTeIbHOU U

JOTIOJIHUTEIBHOM JIUTEpaTyphbl, apryMEHTUPOBAHO M JIOTMYECKH CTPOMHO M3Jaraer maTrepual,
MO>KET IPUMEHUTh 3HAHUSA JJIs1 aHAJIN3a KOHKPETHBIX CUTYalUi, Mpo(eccCnOHaIbHBIX TPOo0IieM;

«HE3a4€T» CTaBHUTHBCA, KOrjaa 06yqa}01111/1171c;1 HE YCBOMJII OCHOBHOI'O COJACpKaHHUA

npeaMeTa U cnabo 3HaeT PeKOMEH/I0OBAHHYIO JTIUTEPATYPY.

N

©

10.
11.

12.

13.

14.

15.
16.

17.

18.
19.

20.

b) 3x3amen. He npexycMoTpeH

IlepeyeHb BOIPOCOB Ha 3a4eT.

Pa3nen 1

OO6mme XuMHUIECKHE CBOMCTBA DJIIEMEHTOB M MEPUOMYECKHUI XapaKkTep UX U3MCHEHUSI.
Xumudeckas CBsi3b. THITBI XUMUYECKOUN CBA3U: KOBAJECHTHAs, MIOHHAS, METAJUTMYECKasl.
XapakTepUCTUKH CBS3EU: AIEKTPUUECKUIM JAUIMOJIBHBI MOMEHT, SHEPTHS U JUIMHA CBS3H,
HANpaBJIEHHOCTb, HACBIILIAEMOCTh, CTENIEHb HOHHOCTH. [lonsipuzarus.

Brmusiane  ocoOeHHOCTEH  XMMHYECKHMX CBs3€H HA  CBOWCTBA TBEPABIX  Tell.
Kpucrannnueckue pemeTku TBEpAbIX Tell.

Bonoponnas cBs3b. BzaumopeiicTBne OMOMOJIEKYJ ¢ BOJOM KaK CJIEACTBHE 00pa30oBaHUs
BOJIOPOJHBIX CBSI3EH.

[ToHaTHE O CKOPOCTH XUMHUYECKOW peakmuu. 3akoH AeucTByromux wmacc (3/IM).
[TpaBuno Baut-I'odda. YpaBHeHnue Appenunyca.

HeobOpatumbie u oOpatumble xumuueckue peakuuu. CoCTOsSHHE XUMHUYECKOTO
paBHOBECHS, €r0 TMHAMUYECKUI xapakTtep. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.
Cwmemenue xumudeckoro pasaosecust. [Ipunnun Jle [larenbe.

PactBopsl, ux knaccudukanus. [Ipuunnel ob6pazoBanus pactBopoB. Poib pacTBOpoB B
OMOJIOTMYECKHX Mpoleccax.

CriocoObl BBIpa)KEHUS COCTaBa PAaCTBOPOB.

PacTtBOpbl CHUIBHBIX 3JEKTPOJMTOB. THIBI CHIBHBIX 3JIEKTPOJIUTOB U HUX pOJIb B
KU3HEAEITEIIbHOCTU PACTEHUI U IOYBEHHBIX MpoIleccax.

Jluccouumanus CHIIbHBIX JIEKTPOJIUTOB. AKTUBHOCTD, KOA(G(GUIIMEHT aKTUBHOCTH, HOHHAS
cuia.

PactBopbl cnalObIX S7eKTPONUTOB. THUIBI CHAObIX 3JEKTPOJIUTOB M HMX 3HAUYCHHUE B
KU3ZHEJEATEIIbHOCTH KIIETKU U IOYBOOOPA30BAHHH.

Huccouunarust ciaabbix 37aekTpoauToB. CTeneHb M KOHCTaHTa JHCCOLMAIMU. 3aKOH
pazbasnenust OcTBanpa.

AmboTepHbIe STIEKTPOIUTHI (aM(POTHUTEHI).

Nonnoe npoussenenue Boasl. Bogopoausiii (pH) u ruapokcunshseiii (pOH) mokaszaremnu.
Poinbs pH B mouBEeHHBIX IIpoLIECCaAX.

Bydepnsie pactBopsl. CoctaB u pacuetr pH OydepHbix pactBopoB. bydepHas eMKOCTb.
BydepHbie cBolicTBa MOYBHI.

['maposns coseit, TUIIBI THAPOJIU3A.

Crenenb M KOHCTaHTa ruaponu3a. Pacuer pH pacTBOpoB TIuaponM3yoOMMXCA COJEH.
3HaueHue npouecca THAPoJin3a B IOUYBEHHBIX CHCTEMAX.

Komnnekcubie coequnenus. CTpykTypa 1 HOMEHKIIATypa KOMIUIEKCHBIX COEMHEHUH.
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21.
22.

23.

24,

25.

26.

27.
28.

©ooN oA

14.

15.
16.

17.

18.
19.
20.

21.
22.
23.
24,

25.

XuMHYecKasi CBSA3b B KOMIIJIEKCHBIX COCUHEHMSIX.

Kommuiekcel ¢ xenmatooOpas3yromumMu U MaKpOLMKIMYECKUMH  JIMTAHAAMH,
MHOTOSIICPHBIE KOMILIEKCHI.

H30Mepurst KOMIUIEKCHBIX CO€ITMHEHU.

Jucconmanus KOMIUIEKCHBIX COCIMHEHMH B pacTBOpax. KOHCTaHTa HECTOMKOCTH U
KOHCTaHTa YCTOWYMBOCTH. 3HAUE€HUE KOMIUIEKCHBIX COCAMHEHUN B JKU3HENEATEIbHOCTH
KJIETKA ¥ MUTAHWUU PACTEHUH.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKIMM, CTENEHb OKUCIEeHUA. OKUCIUTENU U
BOCCTaHOBHTEIIH.

Tunel  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  peakuuid. CocTaBieHHE  YpaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIAMN.

DneKTpoJHbIe (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE) NOTEHLIMANbI. Y paBHeHue HepHcera.
Koncranta  paBHOBECHSI  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBLHOW  PEAKIUU. Posb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM B TEXHOJIOTMYECKUX MPOLIECCAX.

Paznea 2

Bonopon, ero xumnueckue cBoiicta. I 'mapuasl. ' mapartanus npotona. Poas Bogopoaa B
MIPUPOJIE U CENBCKOM XO3SHCTBE.

Boaa, ee xumuueckue cBorictBa. COBpEMEHHbIE MPEJCTABICHUS O CTPYKType Bobl. Boma
KaK paCTBOPUTEIb U JIUTAHI.

Ponbs BoaBI Kak cpemooOpa3yromiero BemecTsa KieTku. Boma B 6mocdepe u ceabckoM
XO35MCTBE. DKOJOTMYECKHE ACIIEKThI BOJOMOIb30BAHMS.

XapakTepucTuKa 3J€MEHTOB [A-TOATpyIIbl, UX XUMHYECKHE CBOMCTBA.
Xapakrepuctuka 3neMeHToB [[A-noarpynnel, nX XUMU4YECKUE CBOMCTBA.

Oxkcunpl, THAPOKCUBI, COJIM MATHUS U KAJIBLIMSL.

XecTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Xapakrepuctuka 31emMeHToB [IIA-noarpynmnel, ©X XMMUYECKUE CBOICTBA.

Kucnoponueie coenunenust 6opa (OKcua, OOpHas KHCIIOTA, MOJHMKUCIOTHI, COJH), HX
XUMHUYECKHE CBOMCTBA.

. ATTIOMUHHM, €r0 OKCU, THIPOKCHU, UX XUMUUYECKUE CBOMCTBA.
11.
12.
13.

Conu amOMUHUS, €T0 KPUCTAIIOTUIAPATHL, THIPOIIH3.

XapaktepucTtuka 31eMeHTOB [V A-TIoarpymnmsl, UX XUMAYECKUE CBOMCTBA.

CpoiictBa xummudeckux cBszeit C-C, C-H, C=0O B Ouomomumepax. YTiepoa Kak
BOKHEHUIIINIA OMOTEHHBIN AJIEMEHT, YTIIepOo1 KaKk KOHCTPYKITMOHHBIN MaTepHall.

Oxcupl yriepoja, yrojibHas KUCJIOTa, COSIUHEHHs] YIiIepoia ¢ a30TOM, UX XUMHUYECKUeE
cBoiicTBa. Posb yriekucioro ra3za B TEXHUKHU.

DKOJIOTUYECKHUE aCEeKThl XUMHH YIIIepoaa.

Kpemuuii, coenunenuss kpeMHHS (OKCHIbI, KPEMHHEBBIC KHUCIOTBI, THUAPUIBI), HX
XMUMHYECKHUE CBOMCTBA.

VYrnepoq M KpeMHUH — OCHOBAa MHPUPOAHBIX MOAUMEpoB. COeIUHEHUsS KpPEMHUS B
TEXHHUKE.

XapakTepucTuka 35eMeHToB VA-oarpynmnel. A30T, €ro0 XUMUYECKHE CBOMCTBA.
AMMMaK, IOJIyueHHe, XuMu4yeckue cBoiicTBa. CoJln aMMOHUS.

Okcuapl a30Ta, a30THasi U a30TUCTask KUCIOTHI, HUTPATBl U HUTPUTHI, UX XUMHUUYECKHE
CBOMCTBA.

docdop, ero okcuabl, pochopHbIE KUCIOTHI U UX COIU, HX XUMUYECKUE CBOMCTBA.
Oco0eHHOCTH XUMHH U TOKCHYHOCTh CYPbMBbI, MBIIIbSIKA, BACMYTa U UX COSIMHEHUIA.
XapakTepucTtuka sneMeHToB VIA-moArpynmnsl, uX XUMHYECKUE CBOICTBA.
MonexkynspHblii  KHCIOpPOJ  Kak  OKHCIUTeNdb. OKCUABL, THUAPOKCHIBI,  COJIU
KHCTIOPOICOJEPKAIUX KUCIOT, aM(pOTEpHbIE COEAMHEHUS KaK BaKHEHIIHE KIIacChl
HEOPraHMYECKUX BEIECTB.

MonexkynsapHbIi KHCIIOPOJT B OMODHEpIeTHKE. Ponp (yHKIIMOHATBHBIX
KHCTIOPOICOACPKAIIUX TPYII B OHOMOJIEKYNIaX. DKOJOTHYECKas pPOJb KHCIOpoaa M
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030Ha aTMOC(EpHI.

26. [lepokcua BOOpOAA M IpyTUe IEPOKCUIBI, UX XUMUYECKHE CBOMCTBA.

27. Cepa, OKCHUIBI CEpPbI, MX XMMHYECKHE CBOWCTBA. bHOTEHHAas POJb CEphl, POJIb CEPHI B
OMOMOJIEKYITax.

28. CepoBOIOPO/, CEPHUCTASI KACIIOTA U €€ COJIH, UX XMMUYECKHE CBOICTBA.

29. [loryyeHne, XMMUYECKUE CBOMCTBA CEPHOM KHCIIOTHI U €€ COJICH.

30. [IpumeHeHne COeTMHEHUH Cephl B CEIILCKOM XO3SHCTBE.

31. Xapakrepuctuka 3nemMeHToB VIIA-moarpynmnsl, ©X XkMUYECKHUE CBOKCTBA.

32. Xumudeckue CBOMCTBa ropa U ero coeAMHEHNH (PTOPOBOAOPO/I, INIABHUKOBAS KHCIOTA
u ee conn). OTOp KaK OMOJOTUYECKH HEOOXOIUMBIN 3JIEMEHT U KaK 3arpsi3HUTEIb
OKpYKarollEen Cpeibl.

33. Xitop, ero XuMHUYEeCKUEe CBOMCTBA.

34. X11opoBOAOPOa, OKCHIBI XJIOpPa, KHUCIOPOJHBIE KHCIOTHI XJIOpa, HMX XHMHYECKUE
cBolicTBa. [I[ppuMeHeHne coeIMHEHUH XJI0pa B TEXHUKE.

35. OcobeHHOCTH XUMUU OpoMa | HoJia.

36. XapakTeprCcTHKa MEPEXOIHBIX METAIIIOB, XUMUYEeCKHe ocoOeHHOCTH VA-tioarpymms! d-
JJIEMEHTOB.

37. KoMIUIEKCHBIE COEOVWHEHWUS KAaTHOHOB 3 d-mMeTaiuioB. 3HAYEHWE BakHeMmux d-
2JIEMEHTOB (BaHAQ/JWS, XpOMa, MapraHia, xeiie3a, KoOajlbTa, HHUKENS, MEIH, IHHKa,
MOJO/IeHa) B TEXHUKE.

38. Banaauii 1 ero coequHeHUs.

39. XpoMm u ero coeTMHEHUSI.

40. MonubneH, MomOIeHOBAsT KUCIIOTa U €€ COJIH.

41. Maprasen u ero coeuHeHus: (OKCUABI, THAPOKCUABI). [lepMaHTraHaThl 1 MaHTaHATHI, UX
OKHUCJIUTEIbHbIE CBOMCTBA.

42. Kenezo, ero coemMHEHUS (OKCHIBI, THIPOKCHUIBI, COJIA, KOMILIEKCHBIC COCTUHECHHS ).

43. KobGanbT, HUKENb, UX COCIUHCHHS.

44, Menp u ee coeTMHEHHS. Mellb KaKk MUKPOAJIEMEHT.

45. [IuHK ¥ ero COeUHEHHUS: OKCUJI, TUIPOKCHU, UX aM(OTEPHBINA XapaKTep.

46. DKOJOTUs ¥ TOKCUYECKOE BO3/ICHCTBUE METAJLIOB.

b. Jx3aMeH He MpexyCMOTPEH.
6. YueOHO-MeTOAMYECKOE O0ecniedeHHe TUCHMIIINHBI
6.1 PexoMmenayemasi iureparypa
6.1.1 OcHoBHas JuTEpaTypa
Kou-Bo
Ne I'pud Nznaren I'on HIECMILT
n/m ABTOp 3arnasue U3JIaHUS BCTBO U3JIaHUs AIDOB B
onbIMOT
eKe
1 Kuszes JI.A., Heoprannueckas MO P® Tipoda 2015 299
Cmapeirun C.H. | xumus
4 Xomuenko I''Il., | Heoprannueckas yHeOHHK
Iurosny LK. UM st c.-x. | I'panut 2012 122
BY30B
6.1.2 JlonoJiHUTEIbHAS JINTEPaTypa
Ne ABTOp 3armnaBue HN3narenbcTBO Ton
/1 U3JaHUS
1 Vraii SA. OO01ast 1 HeOpraHuvyecKasi XuMus Bricmrag mkoia 2000
2 Vraii SA. OO011ast 1 HeOpraHuvyecKasi XuMus Bricmrag mkoia 2002
3 VYraii S.A. OO11ast 1 HeOpraHMYECKasi XUMHsI Beicias mkona 2007
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4 Axmeros H.C. OOm1ast 1 HeOpraHMyeCcKasi XUMHSI Beicias mikona 2001
S) AxmeroB H.C. OOm1ast 1 HEOpraHMYECKast XUMHUSI Beicmias mkona 2003
6 Axmeros H.C. OOm1ast 1 HEOpraHMYECKast XUMHSI Bricias mikona 2009
TeopeTnueckre OCHOBBI
7 Eropos B.B. p . Jlanp 2005
HEOPraHNYeCKON XUMUU
Heoprannueckas xumus
O] Pe/l.
8 (OuoreHHble 1 AOMOTEHHBIE Jlanp 2009
B.B.Eropos
3JIEMEHTHI)
9 [TaBnos H.H. OO011ast 1 HEOpraHUYeCcKask XUMHUSI Hpoda 2002
OCHOBBI OMOHEOPraHUYECKOM
10 | Yucrakos 10.B. P KomnocC 2007
XUMHH
6.1.3 JlutepaTtypa, uznansas B BI'AY
Ne | Howme I'o
P ABTOp 3arnasue HN3nareancTBO a
I/ | 3aKasa W3IaHUS
Emenbsizos JLE., OCHOBHBIE XUMHYECKUE
MTOHSATHS U KJIACCHI
Haymenko JL.O., HEOPraHUYECKUX COCTMHEHUM
1 2340 |PemernukoBa A.K., MeTpo HeCKIE a3a)1{1/15[ J'IfI. BI'AYy 2004
Txauenxo C.B., CT eiTOB Hele{I;ﬁ Hu 3ao)tI1H0171
HpsikonoBa O.B. YA A
dbopm o0ydeHus
Heoprannueckas u
AHAJIUTHYECKAs] XUMHUS:
Mertoanueckue ykazaHus u
3aJIaHus 11 KOHTPOJIBbHBIX
pabot. CTyneHTamM 3a09YHOTO
Kortos B.B,, 00y4EeHHS TIO CTICIIUATBHOCTSIM:
Haymenko JI. @., |310200 — “Arponomus’,
Kocunosa A. H. 310100 — “Arpoxumus u
2 2180 : POXHM BrAY 2004
PemernukoBa A. K.,|arponiouBoBeaenue”, 320400 —
EmenbsnoB [.E., |“Arposkosiorus’, 310800 —
Tkauenko C. B. “Berepunapusa’, 310700 —
“3o0oTexumsn”, 311200 —
“TexHoJIOrus MPOU3BOACTBA U
nepepadoTKu
CEIIbCKOXO3SIMCTBEHHOM
IPOJTyKIUN
®ponosa B.B., Meroanueckue yKka3zaHus
CokoioBa C.A., (TecToBBIC 3a/1aHKS) IO XUMUHU
3 3516 |/IpsikonoBa O.B., |ms caMOCTOSTENBHOM pabOTHI BIrAy 2007
[Teperonuas O.B., |cTyneHTOB OMOIOTHUECKUX
HerecoBa I'.A. CHEHHaJIbHOCTEN
DNEKTPOTUTHIECKAS
u nanusi. OKUCIUTEIIBHO-
Koros B.B,, EOEE”?:HO;II/ITGHSHLIZ G;K I/IISI)
4 4072  |Illanomuuk A.B., DCAKHIH. BrAY 2009
KomruiekcHbIe coequHEHHUS.
Tkauenko C.B.
MeTtonudeckue yKazaHus K
71a00paTOpHBIM padoTam.

6.2 CpencrBa o0ecrieyeHHs] OCBOCHUSI JUCIUIIIMHBI
6.2.1 KomnbrorepHbie 00y4yamue 1 KOHTPOJIMPYIOIIHE POrPaMMbl
KomnsrotepHas nporpamma AST — KOHCTPYKTOP.




Crpannna 13 u3 16

6.2.2 Aynuo- u Bueonocooust

He npenycmoTpensl

6.2.3 KomnbroTepHble Ipe3eHTAUN Y4eOHBIX KYPCOB

He npenycMoTtpensl

7. MaTtepuajibHO-TeXHHYECKOe o0ecnedyeHne JUCIUIIUHbI

Ne | HammenoBanue [lepeuenb ocHOBHOTO 00OpYyI0BaHUS,

1/ | 000pyIOBaHHBIX y4EOHBIX npuOOpPOB U MaTepuasoB

n | KaOMHETOB, OOBLEKTOB I
MPOBEICHUS 3aHATHI

1 | JlekunoHHas ayquTopus Kommnext mynbTuMeInitHOT0 000py10BaHUS
168

2 | Cnennanu3upoBaHHAs Kommnekt peakTHBOB U XMMHYECKOW MOCY/bl, MPUOOPHI IS
nabopatopus CHEKTPAJbHOTO M OINTHYECKOTO aHajuu3a, A H3MEpeHUs
MHCTPYMEHTAJIbHBIX IJIOTHOCTH U BS3KOCTHU KHJIKOCTEH, MOTEHIIMOMETPUYECKOTO
METO/IOB aHaJIn3a aHaJIM3a.

3 | Aymutopus s YuranpHbli 3251 HayaHou OubmmoTekn BI'AY ocHameHHbIN

CaMOCTOSITEILHOU PabOThI
(YuTtanbHbIi 3a77)

KOMIIBIOTEPHOH TEXHUKOH C BO3MOXXHOCTBIO TIOAKITIOYCHHUS K
cetn «MIHTEpHET» M 00ECIIEYEHUEM JIOCTYIA B 3JICKTPOHHYIO
nH(popMarmoHHO-00pa3oBaTenbHyt0 cpeay BI'AY.
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8. MexkaucuuninHaApHbIe CBSA3H

IIporoxoa
COTJIACOBaHMUsA paboyel MporpamMmbl ¢ IPYTUMU JUCITUTUTMHAME
[Ipemioxenn
'l
00
HaumenoBanue
IUCIIAILINHEIL, C M3MCHCHHAIX
L Kadenpa, B paboueit .
KOTOPOU . 3aB. kadenpoit
C KOTOPOH TTPOBOIUIIOCH COTJIACOBAaHUE | TporpamMe.
MPOBOTMIIOCH
3akiIroueHue
COTJIaCOBAHUE
00 urorax
COTJIaCOBaHHU
P’
TexHr4ecKkoro cepBruca M TEXHOJIOTHUHU
MaTepHuaioBEICHUE Cormacosano | Acranud B.K.
MaIIMHOCTPOCHHUS
TexHoNOTHYECKHE
MPOIIECCHI
TexHru4ecKoro cepBruca M TEXHOJIOTUHU
TEXHUYECKOTO Cormacosano | Acranud B.K.
MaITHHOCTPOCHUS
00CITy>)KMBaHUSA U
pemonta T u TTMO
[IpousBocTBEHHO-
TEXHUYECKAS TexHr4ecKoro cepBruca M TEXHOJIOTHUH
Cormacosado | Acranud B.K.
nH(ppacTpykTypa MaITuHOCTPOCHUS
NPEINPUSITHI
Be3omacHocTH XU3HENEATEILHOCTH,
IM'uppaBnuka u MEXaHU3alluU )KUBOTHOBOICTBA U COracoBaHo Briconkas
THUAPOITHEBMOIIPUBO] | IEPEPabOTKH CEIbCKOX035HCTBEHHON E.A.
IPOIYKIUU
Be3omacHocTH XU3HENEATEIFHOCTH,
Be3omacHocTh MeXaHHU3alliH )KUBOTHOBOJCTBA U COracoBaHo Briconkas
JKU3HENEATEIHLHOCTH nepepaboTKU CeNbCKOXO03SHCTBEHHON E.A.
IPOTYKIIUU
Be3omacHocTH )XKU3HENEATEIHLHOCTH,
MeEXaHHU3alluH )KUBOTHOBOACTBA U Briconkas
OKOJIOTUSI N . CornacoBaHoO
nepepaboTKU CeNbCKOXO03SHCTBEHHOU E.A.
POAYKIHUH
Texunueckas
DKCIuTyaTalliyd MAIIUHO-TPAKTOPHOTO
JKCILUTyaTalus CornacoBano | JIbsuxoB A.Il.

aBTOMOOWIIEH

napka
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ABTOMOOMWJIbHBIE
JIBUTATEINA

TpakTopoB u aBTOMOOHIIEH

CornacoBaHo

IlonuBaeB
O.1.

JIncer nepnoauveckux npoBepok padoyeii nporpaMmsl

JIomKHOCTHOE JIHIIO,
MIPOBO/IUBIIIEE MPOBEPKY:
®.1.0., 10KHOCTD

Jara

[TorpebHOCTE B
KOPPEKTHPOBKE

IlepedyeHb MyHKTOB,
CTp., pa3JIeNoB,
TpeOyIOImMX
W3MEHEHUN

ITomnuce
MPOBEPSIOLIETO
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JIncr usmenenuii padoyeii nporpaMmmsl

Howme
P [Tonnuce
MPOTOKOJIA CrpaHulibl [Tepeuenn
Ne 3aBEIYIOLIETO
3acelaHusl | C U3MEHEHUSIMU | OTKOPPEKTUPOBAHHBIX MTYHKTOB .
Kadenpoit

kadeapel U 1ara




