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Pabouas mporpamma cocTaBlieHa B COOTBETCTBUHM C IpukazoM MunHoOpHayku Poccun
Ne1470 ot 14.12.2015 r. 06 yrBepkaeHnn (enepaibHbIM TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBICIIETO OOpa3zoBaHus Mo HampapieHuio moarotoBku: 23.03.03 «Dkcmmyaranus
TPAHCIIOPTHO-TEXHOJOTHYECKUX MalIuH» (ypoBeHb OakaliaBpuaTa). 3aperucTpupoBaHo B MuH-
focte Poccun 18 staBaps 2016 1. Ne 40622.

Pabouas mporpaMma yTBep kaeHa Ha 3aceqanuu Kadeapsl xumun (mpotokosn Ne 01 ot 30 aBry-
cra 2017 1.)

BaBenywmmii kagenpoii xumun —==—__(Illamomnuk A.B.)

Paboyas nmporpamma peKoMeH0BaHa K UCIIOJIb30BaHUIO B y4EOHOM ITpOIiecce METOANY e-
CKOM KoMHCcHel arpoumkeHepHoro (¢akynsrera (mporokos Ne0l or 30 aBrycra 2017 r.)

IIpencenaresib MeTOANYECKON KOMHUCCHU pee (KocTtukor O.M.)
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1. IIpeamer. Lleau u 3agaun IUCHUIINHBI, €€ MECTO
B CTPYKTYype 00pa3oBaTebHOM MPOrpaMMbl

IIpeaMeToM AMCHMIUIUHEI SBISETCS U3YYCHHE CBOMCTB BEILIECTB, UCIIOIb3YEMbIX B Kaue-
CTBE KOHCTPYKIIMOHHBIX MaTepUAIOB, TEXHUYECKUX KHUJIKOCTEH U TOIUIMBA B TEXHUKE, B CEllb-
CKOXO035ICTBEHHOM MPOU3BOJICTBE U B TEXHOJIOTHUYECKOM ILIHKJIE.

Heabio xypca TUCHUIUIMHBI «XHUMHS» SBISIETCS PACIIMPEHHE M OCBOECHHUE OCHOBHBIX
XUMHUYECKHX MOHATHIA, 3aKOHOB U 3aKOHOMEPHOCTEH, OOBSICHSIONINX MMOBECHUE U CBOMCTBA Ma-
TEpPHUAJIOB U BEIIECTB, UCIOIb3YEMbIX B TEXHHUKE, HA OCHOBAHHUH MPEICTAaBICHUM O XMMHUYECKUX
CBOMCTBAxX AJIEMEHTOB M 00pa3yeMbIX UMHU COSAMHCHUN.

3agayamMu SBISIOTCS O3HAKOMJICHHE C MHJMBUIYaJIbHBIMU OCOOCHHOCTSMU CTPOCHUS U
CBOMCTBaMH BelIeCTB, 0OOCHOBAHHO HCIOJIb3yeMbIX B IMOCTPOCHHH TEXHUYECKOTO 000pYHIOBa-
HUS U MallliH, a TaKXe MPOTHO3UPOBAHHE BO3MOXKHOCTU HCIIOJIB30BAHUS MPOAYKIUU XUMHUYE-
CKHX IMPOMU3BOJICTB B KAUECTBE KOHCTPYKIIMOHHBIX MAaTEpUAJIOB U TOIUIMBA B TEXHUKE, B CEJIb-
CKOXO3SIICTBEHHOM IIPOU3BOJCTBE U B TEXHOJIOTHUECKOM ITHKJIE.

MecTo AUCHUIUIMHBI B CTPYKTYype o0pa3oBaTejibHOW mnporpammsl. Jlucuuruimaa
b1.5.10 «Xumus» oTHOCUTCS K 6a30BbIM TUCIUIUIMHAM, ABIsETCS (PyHAAMEHTaIbHOW HAYKON U
CIIY’)KHT OCHOBOH JIJIl MU3yUCHUs JUCIHILIAH €CTECTBEHHOTO IHMKJIA, & TAKXKE MPOQIIBHBIX HC-
[UIUIMH, U3y4aeMbIX Ha arpOUHKEHEPHOM (aKylIbTeTe.

2. IlepeyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS M0 JUCHHUILINHE, COOTHE-
CEHHBIX C INIAHMPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM MPO-
rpaMMbl

Kommerenius

Kon

HazBauue

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OK-7

CIOCOOHOCTBIO K CaMOop-
raHu3aluu M camooOpa-
30BaHUIO

-3HAaTh. OCHOBHBIE IyTU MOJy4YeHUs WH(popManuu o Gusu-
YECKMX M XUMHUYECKHX CBOMCTBAX BEIIECTB M MATEpUAJIOB
Ha UX OCHOBE, O BO3MOXKHBIX (ha30BBIX MpPEBpAILCHUSX, 00
M3MEHEHUU XUMHYECKMX M (PU3MYECKHX CBOICTB BEIIECTB
IIPU U3MEHEHUH UX CTPOCHHS.

-yMeThb. HCII0JIb30BaTh HH(POPMAIIUIO U3 PA3IMYHbIX UCTOY-
HUKOB 00 HCHONB3yeMbIX MaTepuajlaX U ONTHUMHU3HUPOBAThH
JalbHEelIIee NPUMEHEHHE BELECTB C YYETOM OCOOEHHO-
CTEH XMMUYECKUX CBOMCTB BEIIECTBA B YCIOBUAX U3MEHE-
HHUs TIApaMETPOB COCTOSIHUS BHEIIHEW Cpelbl U PEKHMOB
UX JKCIUTyaTaluu.

- IMeTh HABBIKH W/MJIM ONBIT JesiTeJIbHOCTH. cOopa UH-
dopmanuu, MPOrHO3UPOBAHMUS XUMHYECKUX OCOOEHHOCTEH
M3MEHEHHUs COCTaBa, U3MEHEHUE (PU3NYECKUX CBOMCTB Ma-
TEPUAJIOB Ha OCHOBAaHUM CIIPABOYHBIX BEJIIMYMH: JUarpamm
COCTOSIHMS BEIIECTB, JUAIEKTPUUYECKUX KOHCTAHT, BA3KOCTH
U IIp., @ TaK)Ke INPEACTaBICHUN O XMMHUYECKUX CBOMCTBAX
HCITOJIB3YEMBIX BEIIECTB: OKUCIMTEIbHBIE, YIEKTPOIUTHYE-
CKHE, KUCIIOTHO-OCHOBHBIE, BO3MOXKHBIX ITPOLIECCAX IITUMU-
HUPOBAHUS, OJVMEPU3ALMH U JIP.

OIIK-3

TOTOBHOCTBIO TIPUMEHSATH
cucteMy (QyHIaMeHTalb-
HBIX 3HaHUN (MaTeMaru-
YECKUX, €CTEeCTBEHHOHa-
YUHBIX, WH)KEHEPHBIX U
HKOHOMUYECKHUX ) JUISL

-3HATh. 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKHX IPO-
[IECCOB B TOJI BIUSHHEM (HaKTOPOB OKPYKAIOIICH CpeIbl
(Temneparypa, AaBJI€HUE, COCTaB CpeIbl): B PacTBOpax
ANIEKTPOJIUTOB M  HEIJIEKTPOJIUTOB, B  OKHUCIHTEIBHO-
BOCCTAHOBUTEIBHBIX CUCTEMAX (3aKOHOMEPHOCTH 3JIEKTPO-
XUMHUYECKHUX TPOIECCOB), OCOOCHHOCTH PEAKIHMi C y4acTH-
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uneHtTudukanuu, hopmy-
JUPOBAHUS H PEIICHUS
TEXHUYECKUX U TEXHOJIO-
THYECKUX MpoOJIeM 3Kc-
TUTyaTaluy TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIUH
Y KOMIUIEKCOB

€M OPraHMYeCKMX BEIIECTB, a TAK)KE IPOILIECCOB, MPOTE-
Karmux B reTCPOrcHHbIX U MUKPOTCTCPOrCHHBIX CUCTCMAX.
-YyMeTh. 3KCHEPUMEHTAIIbHO MNPOrHO3UPOBATh W MOIATBEP-
KIOaTh IIOBCACHUEC BCUICCTB M CHCTEM, HaXOAAIIHUX B KOH-
TaKkTe C Pa3IMYHBIX YCIOBUS OKpYKarollel cpenbl (CocTas,
TeMIlepaTypa, JaBJICHHUE), a TaKXKE YMETb IpeaoTBpaiiaTh
BIUSHUE (AKTOPOB Cpellbl Ha H3MEHEHHEe (U3NYECKUX U
XUMHUYECKUX CBOWCTB MaT€pUAJIOB.

- MMeTh HABBIKH HW/MJIHM ONBIT JAEATeIbHOCTH. HaBbIKU
OMpCACIICHH A, IPOTHO3UPOBAHUSA W 3allIUTBI MAaTCPpHUAJIOB OT
arpecCUBHOIO BO3JCHCTBUS YCJIOBUH TEXHOJIOTMYECKOM
JKCIUTyaTallud, IPUBOASIINAE K XUMHUYECKOM IECTPYKLMH
TEXHUYECKHUX CUCTEM.

OIIK-4

TOTOBHOCTBIO IIPUMCHSATH
B IPaKTUYECKOH  nes-
TCJIBbHOCTHU IMPUHIUITBL
paLMOHATIBHOIO  UCIIOJb-
30BaHUs IIPUPOIHEIX pe-
CYpCOB U 3allUThl OKpY-
JKAIOLLEH Cpeabl

-3HATh. KOJIMYECTBCHHBIC OCOOCHHOCTH B3aUMOJCHCTBHI,
MIPOTEKAIOLINX MEXAY BEIIECTBAMHU, YMETh ONPENEIATh U3-
OBITOK M HEJIOCTATOK BEIIECTB, HEOOXOIUMBIX JIJISi XUMUYe-
ckux B3aumojeiicTBuil. COOTHOCUTh (pU3NYECKUE CBOMCTBA
MaTepHaJIOB C UX XUMUYECKUM COCTaBOM M 3HaTh 00 OCO-
OCHHOCTSIX U3MEHEHHsI COCTaBa, MPUBOIAIINX K U3MEHEHUIO
KauecTBa MaTepUaJIOB, U OKpYXKaroleh aTMOC(ephl.

-YyMeTh: IIPOBOJIUTh TEOPETUUECKUE U IKCIIEPUMEHTAIbHBIC
000CHOBaHUSI Ka4eCTBEHHOTO COCTaBa Marepuaja B COOT-
BETCTBUU C HAOOPOM MPEIbABISAEMBIX (U3ZUKO-XUMHUYECKUX
CBOMCTB BEIIECTB, a TAK)KE YMETh OOBSCHATH U MHTEPIIpE-
THUPOBAThH MPOLIECCHI, MPOTEKAIOIINE B TEXHUYECKHX OOBEK-
Tax, a TaKKe€ B OKPYXKAIOIICH Cpelie B 3aBUCUMOCTH OT H3-
MEHEHHUSI UX COCTaBa.

- HIMeTh HABBIKM M/WIN ONBIT AeSITeJIbLHOCTH. TIPaKTHYe-
CKHME HABBIKM ONTHUMAJIBHOTO MPOEKTUPOBAHUS XUMUYECKO-
r0 COCTaBOB MAaTEPHAIIOB B 3aBUCUMOCTH OT TPEOYIOITUXCS
(U3UKO-XMMHUYECKHUX CBOWCTB.

[1K-10

CIIOCOOHOCTBIO BBIOMPATH
MaTepuaibl AN TpUMe-
HEHHS TP SKCIUTyaTaIiH
U PEMOHTE TPaHCIOPT-
HBIX, TPaHCIOPTHO-
TEXHOJIOTHYECKHX MAIluH
U 000pyIOBaHUS Pa3JINy-
HOI'O Ha3HAuYeHUs C yue-
TOM BIUSHUS BHEIIHUX
dbakTopoB U TpeOOBaHMIA
Oe3omacHO, d>(deKTuB-
HOW  OKCIUTyaTalluu U
CTOUMOCTH

-3HaTh. (PU3UYECKHE M XUMHUYECKHE CBOMCTBA BEIIECTB M
MaTepuasoB, UCIONb3yeMbIX B aBTOMOOMIECTPOCHUU U CO-
MYTCTBYIOIINX OTPACIISIX TPOMBIIIICHHOCTH.

-yMeTb. COOTHOCUTH (DU3MKO-XUMHUYECKHE CBOICTBA Be-
IIECTB C TPEOOBAHUSMU, MPEABIBIIEMbIMU K KaYECTBY Ma-
TEpUAJIOB B MAIIMHOCTPOCHUH.

- UMeTh HABBIKH W/MJH ONBIT JAeATeJIbHOCTU. HABBIKU
nonbopa BelecTB (MaTepuaioB, pacTBOPOB, TOIUIMBA) MO
TpeOyrommumMcs: (U3UKO-XMMHUYECKUM CBOWCTBAM, a TaKkKe
COOTHOCHUTH CBOWCTBAa MAaTEpHANiOB C WX OE30MaCHOCTHIO,
HAJIe)KHOCTBIO U JTOCTYIHOCTBIO B IPOIECCE KCIUTyaTalluu
U 00CITY)KMBaHUS aBTOTEXHHUKH.
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3. O0beM IMCUMILVINHBI M BUABI Y4e0HOiIl padoThl

Ounas ¢popma oOydeHHst

3aounas popma

9K3aMeH, KypcoBas paboTa / IpOeKT)

o0yJeHus
Bunpl yue6HOM paboTh
, BCErO
BCero 00bEM Yacos
3au.en./ 1acoB
4acoB 1 cemectp 1 xypc
O01ast TPYI0EMKOCTh THCHHIIIHHbI 3/108 3/108 3/108
OO0mas koHTaKkTHasi paboTa 40,65 40,65 12,65
Oo0mas camocrositesibHast padora (1Mo 67.35 67.35 95,35
yueOHOMY IJIaHY)
K K
OHTaKTHAS pa6(3Ta IIPH [IPOBEICHUHT 40,5 40,5 125
yueOHBIX 3aHSATHMA, B T.4.:
JIEKLIUA 14 14 6
MPAKTUYCCKHUE 3aHATHSI - - -
nabopaTopHbIe PAOOTHI 26 26 6
rpynnoBbie koHcynbTanuu (I'K) 0,5 0,5 0,5
CamocrosiTenbHast paboTa mpu npoBeie-
PadOTa HpH HpOBeA 58,8 58,8 86,5
HUW Y4EOHBIX 3aHSATHI
KonTakTHas paboTa TEKyIIero KOHTPOJs, i i i
B T.U.
3aluTa KOHTPOJIbHOU paboThI - - -
3aIlMUTa pacueTHO-Tpaduueckoit pado- i i i
TBI
CamocTosTenbHast paboTa TEKyIIero i i i
KOHTPOJIS, B T.4.
BBITIOJTHEHUE KOHTPOJILHOU PabOTHI - - -
BBITIOJTHEHUE pacueTHO-rpapuuecKoi i
paboThI
KoHTakTHas paboTa MpOMEKyTOUHOM
© paboTa HPOMEIYTO IHO 0,15 0,15 0,15
atrectanuu odydaroruxcs (KTP), B T.4.
KypcoBast paboTta - - -
KYpPCOBOM IPOEKT - - -
3a4er 0,15 0,15 0,15
JK3aMeH - - -
CaMochOﬂTenLHasI paboTa mpu IPOMExKY- 8.85 8.85 8.85
TOYHOM aTTeCTallHH, B T.U.
BBITNIOJTHEHHE KYPCOBOM pabOThI - - -
BBITIOJTHEHHE KYPCOBOTO ITPOEKTA - - -
MOJITOTOBKA K 3aUeTy 8,85 8,85 8,85
MOJITOTOBKA K SK3aMEHY - - -
Bun npoMexxyTodHON aTTecTanu (3a4eT,
AL 1P YT mwwH ( 3a4er 3a4er 3a4er
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4. Conepxanue TUCHUIINHBI
4.1 Pa3nennbl AMCHMIIJIMHBI M BUAbI 3aHATHI (TeMaTHYeCKUH TJIaH)

11\/@11 Pa3nen muciuIninHbl JI 113 JIP CP
ouHasi hopMa oOydeHus

1 XUMHYECKHE CHCTEMBI 6 - 8 20

2 PeakunonHas CritocoOHOCTD BEIIECTB 8 - 18 38,8
3aouyHas (hopma oOydeHHS

1 XHUMHYECKHE CHCTEMBI 2 - - 30

2 PeakunonHas criocoOHOCTh BEIIECTB 4 - 6 56,5

4.2 Conepxxanue pa3/iesioB y4eOHO JUCHUNIIHHBI

BBenenue B npeIMeT XMMHUH, CBA3b C JPYTMMH JUCHUILUIMHAMU. Mcronb3oBaHue XUMU-
YEeCKUX IMOHATHI, 3aKOHOB M METO/IOB HUCCJIEIOBAaHUS B €CTECTBEHHBIX HayKaX. DKOJIOTMYECKas
6€3011aCHOCTb MPUMEHEHHSI BELIECTB B TEXHUKE U B CEJILCKOM XO3sIHCTBE.

Pa3nesn 1 Xumnueckne cucreMbl

1.1 Ilepuonnyeckuii 3aKOH U NEPUOJIUYECKasi cUCTeMa 3JeMEHTOB. O0ILue XUMUUYECKUEe
CBOMCTBA JIEMEHTOB U NEPUOJNYECKUN XapPAKTEP UX U3MEHEHUM.

1.3 Xumuueckas cBs3b. TuIbl cBA3€i: KOBaJE€HTHAs, HOHHAs, MeTalinueckas. Bomopoa-
Hasl CBSI3b. XapaKTEPUCTUKHU CBS3EH: DJIEKTPUUYECKHE TUIOJbHBIE MOMEHTBI, SHEPrUsl U JJIMHA
CBSA3€H, HAIIPABJIEHHOCTh U HACBILICHHOCTD, CTENIEHb HOHHOCTH. IIposBiIeHNE CBOWCTB XUMHYE-
CKOH CBSI3U B TBEP/IOM COCTOSIHMM BEILLECTB, KPUCTAININYECKUE PELIETKU TBEPJOTO TeNa.

1.4 XuMnyeckass KMHETHKA U XUMU4ecKoe paBHoBecHe. IloHaTne o ckopoctn Xxumuye-
ckoil peakuuu. OCHOBHBIE (DAKTOPBI, BIUSIOLIME HA CKOPOCTb pEaKUUU. 3aKOH JACHCTBYIOIIUX
Macc JJIs AEMEHTAapHO! CTaAuH. 3aBUCUMOCTb CKOPOCTH PeakLuu oT TeMieparypsl. CocTosHue
XUMHUYECKOI'O PaBHOBECHUSI, €ro JuHaMu4eckuil xapakrep. Koncranra paBHoBecus. Poiab xumu-
YECKUX PaBHOBECHI B TEXHHUKE.

1.5 PactBopel. Onpenenenue noustus "pactBop". IlpuuuHbel 00pa3oBaHus PacTBOPOB.
[Tpupoaa MeXMOJEKYISPHBIX cull B pacTBopax. CrocoObl BEIPaXKEHUsI COCTaBa pacTBOPOB. 3Ha-
YeHHe pacTBOPOB B TexHuKe. PacTtBopsl anekrponuToB. Kpucramioruaparsl. Ciaalble 35eKTpo-
auThl. CTeneHb U KOHCTAHTa JUCCOLMALUU cIaObIX 3eKTponuToB. Amdonutsl. Boxa kak cia-
Ob1il aexTponuT. oHHO-MOJNEKyIsIpHbIE YpaBHEHHs peakiuii oOMeHa. MloHHoe mpousBeneHue
BOJIbl, BostopoiHbi (pH) u ruppokcunbhblii (pOH) nokazatenu. Cnoco6s! u3mepenus pH. by-
dbepHbIe pacTBOpPHL. [ MIponu3 comnei.

1.6 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiMU. CTENEHb OKUCIIEHUS U BAJIEHTHOCTD.
OxkucneHne 1 BOCCTaHOBJIEHUE. BakHelne OKUCIUTENN U BOcCTaHOBUTENN. CTEXHOMETpuye-
CKue  KOX(PQUIMEHTHl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE (AJIEKTPOJIHBIE) MOTeHIMaNbl. OnpeneneHue HanpaBieHUs! OKUCIUTENbHO-
BOCCTAHOBUTENIBHBIX PEAKIINNA. 3HAUEHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM B TEXHU-
Ke.

1.7 KommniekcHble coennHeHns. CTpyKTypa KOMILIEKCHBIX coequHeHuil. Homenknarypa
KOMIUIEKCHBIX coenrHeHui. [IpeacTapneHnss 0 XUMUYECKOM CBSA3M B KOMIUIEKCHBIX COEJMHEHHU-
ax. KoMIuiekcsl ¢ XxenaTooOpas3yromyMy U MaKpOUMKIMYECKUMH JIMTaHAaMU, MHOTOSJICpPHbIE
KOMIUIEKCBI. M30Meprsl KOMIUIEKCHBIX COEAMHEHUMN. Y CTOMYMBOCTh KOMIUIEKCHBIX COEAUHEHUN
B pacTtBopax. KoHCcTaHTa yCTOMUMBOCTM M KOHCTaHTa HECTOWKOCTH. (DaKTOpbI, BIMSIOIIAE Ha
YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHMI B pacTBopax (TemmepaTrypa, XeJaTHbIH U MaKpOIUK-
arueckuil 3 GEeKTH, 3apsa HOHA-KOMIUIEKCOOOpa30BaTelis U ero paauyc). 3HaueHHe KOMILIEKC-
HBIX COEJTUHEHHH B TEXHHKE.

Pa3nes 2 PeakumoHHasi CHOCOOHOCTH BeleCTB

2.1 Bogopon, Boja, XUMHYECKHE CBOMCTBA MOJIEKYJIIPHOTO BOJIOpoaa. [ 'uaparamus npo-
TOHA. buHapHbIE cOeqMHEHNS BOAOPOA, THAPU/BI IIETOYHBIX U HIETIOYHO3EMEIBHBIX METAIIIIOB.
Boga, ctpoenne monekyibl Boabl. CTpyKTypa >KMIKON BOABI U JibJja. XMMHYECKHE CBONCTBA BO-
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nbl. Bosia kak pacTBOpUTENb U JIMTaH]l. 3HAY€HHUE BOJOPOa U BOJIbI B TEXHUKE.

2.2 Dnemensl 1A - moarpynmsl. O0IHME XUMUYECKHAE CBOMCTBA 3JIEMEHTOB. KaTnoHsI 1m1e-
JIOYHBIX METAJUIOB KaK BaKHEHIas XUMHUYecKas popma UX CyIIIeCTBOBAHUS B MPUPOJIE, UX CBOM-
cTBa. ['MapaTupoBaHHbIE KATUOHBI LIEIOYHBIX METAJLIOB.

2.3 Dnementsl IIA - moarpynmel. O0mmme cBoicTBa dy1eMeHTOB. OCOOCHHOCTH XHMHYE-
CKHX CBOWCTB Oepuiuiusi, ero coequHeHuil. AM(OTEpHOCTh OepUILIUS, €T0 OKCUAA U TUIPOKCH-
na. KoMmrekcHble coeiMHEHUsT Oepriiius. XUMUUYECKHE CBOMCTBA MarHusl U KaJbIUs U UX CO-
euHeHn (OKCUIO0B, THAPOKCHUJIOB, cojieii). KaTnoHbkl MarHus u Kajblus, UX cBolicTtBa. Katuo-
HBI MarHUs ¥ KaJbIMs B MOHHOM oOMeHe. KoMIuiekCHbIe COeIMHeHNS MarHus U Kanbius. JKecT-
KOCTb BOJIBI.

2.4 Dnemenrsl IIIA - noarpynmnsl. O01re XUMHUECKUE CBOMCTBA 31eMeHTOB. OCOOEHHO-
CTH 3JICKTPOHHOTO CTpoeHusi 6opa u amoMHHUA. XUMHYECKHe cBoiicTBa Oopa. Kucinopoansie
coeuHEeHUs1 0opa: OKCh, OOpHAsl KUCIIOTa, MOJMKHUCIOTH 00pa, UX COMM. XUMHUYECKUE CBOMCT-
Ba aMIOMUHUSA. AMGPOTEPHOCTh aJTIOMUHUS, €r0 OKCHA U THAPOKCUAA. AKBAKOMILUIEKC aTlOMHU-
HUS, OCOOCHHOCTH €ro CTPOCHHS M TOBelIeHUs B pacTBopax. Coiu amlOMUHUS, UX THIPOIH3.
KoMIuiekcHbie COeTMHEHUS ATFOMUHUA.

2.5 Dnementsl IV A - moarpymnmer. Xumus cesizu C - C, C - H, C -N, C - O, Si - O. xu-
MUYECKHE CBOMCTBA HEOPraHUYECKUX COEIMHEHMI yriepoja: yrieKHCIIOro ra3a M ero Mnpous-
BOJHBIX. 3HAYEHUE COCIMHEHUM YIIepoJa B TEXHUKE. JKOJOTUYECKUE aCMEKThl XUMHH YTIIEpO-
na. XuMU4eckre cBoicTBa KpemHusi, ero okcuaa (IV), kpemuueBbix kuciot. Kpemuesem, cuinu-
KaTbl, AIIOMOCHIIUKATHI

2.6 DnemenTsl VA — noarpytibl. OcoOEHHOCTH XMMHYECKHX CBS3€H a30Ta ¢ BOJOPOJIOM,
YIIEPOJOM U KUCIOPOJoM, (ocdopa — ¢ KHCIOPOIoM. XUMHUYECKHAE CBOMCTBA MOJICKYJISIPHOTO
a30Ta, aMMHaKa, OKCHJI0B, a30THOM M a30TUCTOM KHUCIIOT U UX colield. BzaumoneiictBue a3oTHOU
KHCIIOTHI ¢ MeTaymiaMu. KpyroBopot azora B mpupoje. AjutoTpornHsie Moaudukamuu gocdopa.
bunapnsie coenuneHusi. XMMHYECKHE CBONCTBA OKCHIOB, OpTO(POCcHOPHON KUCTOTHI U €€ COJICH.
KonzaencupoBanusie pochopHbIe KUCIOTHI U UX COJIH.

2.7 Dnementsl VIA-noarpynmel. Obmue xumudeckue cBoictBa. [IpoyHOCTh CBSI3U KU-
clopojia ¢ yriepoaoM, KpeMHueM, gochopoM, cepoid, BOAOpo oM. MONEKyIIpHBIA KUCIOPO,
ero xumuueckue cpoictBa. Ilepokcun Bomopona. MolsieKynsipHBIM KHUCIOPOA B JHEPIrEeTHKE.
DKOJIOTHYECKasi poJib KHCIOPOJia U 030Ha B aTMOoc(hepe. XUMHUECKUE CBSI3H CEPhl, €€ CBONCTBA.
bunapHble coennHeHUs cepbl. XUMHUECKUE CBOMCTBA CEPOBOAOPOIA, OKCUIIOB CEPbI, CEPHOU U
CEPHUCTOM KUCIIOT U UX COJECH.

2.8 Dnementsl VIIA - moarpynmel. O6mue xuMudeckue cBoiicta. [Ipounocts ob6pasye-
MBIX TaJIOT€HaMH CBs3eH. XMMHYECKHE CBOMCTBA MOJIEKYJIApHOTO PTOpa, propoBomopoaa, hro-
POBOJIOPOIHOM (TITAaBUKOBOM) KUCTAOTHL. DTOp Kak OMOIOTUYECKH HEOOXOIUMBIN IIEMEHT U Kak
3arpsiI3HUTENb OKpY Karollel cpepl. XUMUYECKUE CBOMCTBA XJI0pa U €ro COeIMHEeHuH (XJI0poBo-
JI0poja, OKCUI0B, KUCIOPOJICOAECPKAIINX KUCIOT U UX COJIEH), €r0 COEMHEHHUS B TEXHUKE.

2.9 Tlepexonnbie MeTaiuibl. OO0IIME XUMUYECKUE OCOOCHHOCTH METalioB. BeIciine Ok-
CHJIbl METAJJIOB U UX MPOU3BOJHBIE: KHCIIOThI, OJUKHUCIOTHI, COJii. KOMIUIEKCHbBIE COeIMHEHNUS
KaTHOHOB MeTaiiioB. Ocobennoctu xumuu: V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo. Ux BaxkHeiinme
COEIMHEHUS: OKCU/IbI, KUCIIOThI, TUAPOKCUBI, COJIU, AaKBAKOMILJIEKCHI.

2.10 Oprannueckass XMMHs, TEOpUS XUMUYECKOTO CTPOCHMSI OPraHUYECKHUX BEIIECTB.
Tunel oprannyeckux peakuuii. Kimaccel opranndeckux coeinHeHuil Ankansl. [Ipupoansie u no-
nyTHble Ta3el. Hedrsuble raspl. Micnonp3oBaHue aakaHOB B HAPOJAHOM XO3SHCTBE. AJIKEHbI. AJl-
KUHbL. PU3NUECKNEe U XUMUYECKUE CBOMCTBA ankuHOB. [lonyuenue anerunena. benszon. Ctpoe-
HUE, TPUPOJA apOMATHIECKOTO cocTosiHus. Tonyos. Knaccudukanus rugpOKCHIBHBIX TTPOU3-
BOAHBIX. OOIIHE CITOCOOBI MOMYyUYEHUS MPEAECTBHBIX OJHOATOMHBIX CUPTOB. PU3HUYECKUE CBOM-
CTBa OJHOATOMHBIX CIHPTOB. XHMHYECKHE CBOMCTBA OJHOATOMHBIX CHUPTOB. METUIIOBBIN U
STHJIOBBIA CIUPTHI. MHOTOATOMHBIE CIUPTHI. DTHICHTIUKONb, TuiieprH. OOIIe MOHATHS XH-
MHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHD MOJUMEpH3a-
LMW, CPEIHssT MOJIEKYJsipHas Macca. Peakuus noauMepusanuu U noiaukonaeHcanuu. [lommone-
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¢unbl. [TomucTuposn, MOMMBUHUIXIOPHU, TOTUMeTHIakpuiar. VX crpoeHue, CBOMCTBa, Moyyde-
Hue u npumenenue. [lomuonedunsl. [lomusTunen, nomunponuieH. Ux crpoenne, CBOMCTBA, 1MO-
Jly4eHHE U NpUMeHeHHe. Kaydyk HaTypajlbHbI U CUHTETUYECKHUN. [I0NIMKOHIEHCAllMOHHBIE BhI-
COKOMOJIEKYJISIpHbIE coenuHeHus. [lonmmamuabl, CHHTETHYECKUE BOJIOKHA: aHU], KarpoH [lonu-

3UpPBI, CHHTETUIECKOE BOJIOKHO: JIaBCcaH, (eHOI(hOpMahJICTHIHBIE CMOJBI.

4.3 llepeueHb TeM JieKIMid

Ne
n/n

Tema nexuun

O0beMm, u

dbopma 0OyueHus

ouHas | 3aoyHas

Pa3nen 1. XumMnueckue CUCTEMEI

OCHOBHBIE 3aKOHBI U MMOHATHS XUMUU. KHHETHKA U Ka-
TaJIN3 XUMUYECKUX B3aMOJECHCTBUHI

Xumuueckoe paBHOBecHe. OTKPBITHIE U 3aKPHIThIE XH-
Muueckue cucreMsl. [lonsatus amtorponus. JJuarpaMmsl
COCTOSIHHSI BEIIECTB

PactBopsl anextposntoB. KosMraruBasie cBOMCTBA
pacTtBOpoB. CriocoOBI BhIpa)keHHsI KOHLIEHTpAIUU pac-
TBOPOB.

Hroro no pasneay 1

Pazgen 2 Peakimmonnas criocoOOHOCTE BEIIECTB

OcHOBHbIE KJIacChl HEOPraHUYECKUX COeIMHEHUH (IIpo-
CTBI€ BEILIECTBA, OKCHUJIbI, KUCIIOTHI, OCHOBAHHMS M COJIH)
Bogopoausiii nokaszarens. bydepusie pacTBopsl

DNeKTpon3. DIECKTPOXUMUUECKIE HCTOUYHUKH TOKA.
Koppo3sus. Xumudeckre u pu3nvecKue CBONCTBA mepe-
XOJHBIX METAJIJIOB

Oprannueckasi XuMusi, TEOPUsI XUMUYECKOTO CTPOEHUS
OpPraHWYECKUX BEHIECTB. THIBI OPraHUYECKHUX PEaAK-
uuid. Kiaceel oprannueckux coequnenuid. [Ipupoaneie
u nonyTHble Ta3bl. HedTsauble rasel. Mcnons3oBanue
OpPraHUYECKUX BEUIECTB B HAPOJHOM XO35UCTBE.

OOmrrie MOHATHS XMMHU BBICOKOMOJIEKYISIPHBIX COENIH-
HEHMI: TOJIMMep, CTPYKTYPHOE 3BEHO, CTEMNEHb IOJIM-
MEpU3aluu, CpenHss MOJICKYJsIpHas Macca. Peaxius
NOJIMMepHU3ali U nosiukoHaeHcauuu. I[lommoneduHsl.
[TomucTrpon, MONMMBUHWIXJIOPUA, TOJUMETHIIAKPHIIAT,
UX CTpPOEHHME, CBOWCTBA, IOJIyYeHHE M IPHUMEHEHHE.
Kayuyk HaTypanpHbI U cuHTeTHYEeCKUN. [lonnkoHneH-
CallMOHHbIE BBICOKOMOJIEKYJISIpHBIE coeuHenus. [lonu-
aMHJIbI, CHHTETHUECKHE BOJIOKHA: aHWJ, KanpoH. [lomm-
3Upbl, CHHTETHYECKOE BOJIOKHO: JIaBcaH, (eHonpop-
MaJIbJIETUHBIE CMOJTBI.

HTroro mo pasneay 2

Bcero

14 6

4.4 IlepeyeHb TeM NPAKTUYECKUX 3aHATHI (CEMUHAPOB)
He npenycMoTpeHsL.
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4.5 IlepeyeHb TeM JIAOOPATOPHBIX 3aHATHI

No ) O0beMm, u
W Tewma mabopatopHOi pabOTHI dhopma oOyueHust
OYHas \ 3a04Has
Pa3zgen 1. Xumnueckue CUCTEMEI
1 XuMUYecKue CBOfICTBa OCHOBHBIX KJIACCOB HEOPTraHHUYe- 4 )
CKHX COCIMHCHUI
2 PactBopbl. CriocoOb! BbIpa)K€HUsI KOHLIEHTPALIUU pac- 4 i
TBOPOB. DJIEKTPOJUTUYECKAS TUCCOIUAITNS
Hroro no pazaeny 1 8 -
Pazzen 2 PeakipioHHast ClIOCOOHOCTD BEINECTB
3 Omnpenenenue pH, 6ydhepHbie pacTBOPHI 4 2
4 IM'uaponus coneit 4 -
5 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 5 2
6 KomriekcHbIe COeqMHEHUS. 5 2
HTtoro no pazueny 2 18 6
Bcero 26 6

Bo Bpems 1abopatopHbIX 3aHATHH OOydaromuecs paboTaioT coBMecTHO. JlabopaTopHast
pabota BKiIO4aeT B cebs paboTy oOydaromuxcs TMOJ PYKOBOJCTBOM IpernojaBaTels,
HAIPABJICHHYIO HA TPHOOPETEHUE HOBBIX (DAKTHYECKUX 3HAHUI U MTPAKTUICCKUX YMEHUH.

4.6 Buabl camocTosiTeIbHOI padoThl

4.6.1 IloaroroBka K y4eOHbIM 3aHATHAM

[lepen aynuTOpHBIM 3aHITHEM 00YYAIOIIEMYCsl HEOOXOIUMO: U3YUUTh KOHCIIEKT JICKIIUN
MO MpeAbIAYIIeH TeMe; U3y4YUTh COOTBETCTBYIOIIUN pa3/ell 1Mo TeMe B OCHOBHOM peKoMeHIye-
MOM JUTEpaType; O3HAKOMHUTHCS C COOTBETCTBYIOIKMM DPAa3AeiioM I10 TEME B JOIOJHUTEIbHON
PEKOMEH1yeMOM JTUuTepaType.

[Tpy mOATOTOBKE K MOCIEAYIOUUM 3aHITHSIM HEOOXOJUMO M3YyYUTh COOTBETCTBYIOIIUN
MaTrepuai B OCHOBHOM PEKOMEHIOBaHHOU JIUTEpaType.

4.6.2 IlepevyeHnb TeM KypCOBBIX padoT (IIPOEKTOB)
He npegycmotpensl.

4.6.3 Ilepeyens Tem pedepaToB, pacueTHO-rpaguyecKux pador
He npenycMoTpeHs!.

4.6.4 Ilepevyenb TeM M y4eOHO-METOAUYECKOI0 O00ecneYeHHsl I CAMOCTOSTeIbHOMN
padoThI 00y4YaAIOIINXCH.

VYuebHo-MeToquueckoe o0ecreueHue O0beMm, 1
No | Tema camocTosITEND-
. dhopma oOyueHust
n/n HOMU paboTHI
ouHAas | 3aouHas
Paznen 1 XuMnueckne cuCTEMBbI
['munka H.JL. O6mas xumust: yaeOHUK
Jutst 0aKajIaBpoB : yueOHOe rocodue
AToMmHO- JUTS CTY/IGHTOB HEXUMUYECKHUX CIIEIHU-
1 MOJICKYJISIpHAs anpHOCTeH By30B / H.JI. ['miHKa; oz 10 10
CTpyKTypa BemecTtBa |pei. B.A. [lonkosa, A.B. babkoBa .—
18-e u3n., mepepad. u qor. — MockBa:
HOpaiit, 2013 . ¢ 33-58
9 Crexuomerpuueckue | Kasze [I.A. Heopranudeckast xumusi: 5 10
pacyeTsl. yaeOnuk 1t OakanaBpoB / JI.A. Kus-



http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%D0%9B.%5B1,1004,4,101%5D&LANG=rus
http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%9A%D0%BD%D1%8F%D0%B7%D0%B5%D0%B2,%20%D0%94.%D0%90.%5B1,1004,4,101%5D&LANG=rus
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3eB, C.H. Cmapbirun.— 4-e uzm. —
Mocksa: FOpaiir, 2012 — ¢ 8-13
I'pann6epr U.W. Oprannueckas Xumus
OCHOBHBIE IPUHIUIBI|
3 peaKIHORHOH CrTo- : YUeOHUK AJis1 OaKanaBpoB / I/II/I 5 10
COBHOCTH BEIECTE FpaHz[6epr.v— 8-e u3x. — Mocksa:
HOpaiit, 2013.c 63-98.
Hroro no pazneny 1 20 30
Paznen 2 PeakimonHasi ciocoOHOCTb BEIIECTB
I'muaka H.JI. OOmias xumust: yaeOHUK
U1 6aKaIaBpoB : yueOHOe mocodue
DHepreTHKa XUMIC- ALS CTYZICHTOB HEXHMUECKHX CIIeLH-
4 OKUX peaxuii anpHOCTEH By30B / H.JI. ['munka; mox 15 20,5
’ pen. B.A. Ilonkosa, A.B. babkoBa .—
18-e u3x., mepepad. u nomn. — MockBa:
IOpaiir, 2013. C221-243
Kuszes J[.A. Heoprannueckass xumus :
5 UM S1EMEHTOR yuebHuk A 6akanaBpoB / JI.A. Kus- 238 36
3eB, C.H. Cmappirun.— 4-e uzn. —
Mocksa: FOpaiit, 2012 . 256-387 c.
HToro no pazueny 2 38,8 56,5
Bcero 58,8 86,5
4.6.5 Jlpyrue BHibl CAMOCTOAATEJbHOMH PadoThl 00y4aK0IMXCS
Ne i/t Buna camocTosiTenpHOM pabOThI
1. Odopmiienne pabouux TeTpajielt 1 OTUYETOB IO J1aOOPaTOPHBIM paboTam
4.7. IlepeyeHb TeM H BH0B 3aHATHI, IPOBOAMMbIX B HHTCPAKTHBHOMI (popme
Ne ®dopma 3a- Tema 3ansaTHA WnTepaktuBHbI Me- | O0beM, 4
HATHUS TOJ
1 JIII3 PactBopbl. CrniocoObl  BbIpaxe- PaGora B manbIx 2
HUSl KOHIEHTpallud PacTBOPOB. rpymnmnax
DNeKTpoIuTHYEeCKas JAUCCOINa-
s
1 13 Ompenenenne pH, OydepHbie Pabota B manbix 2
PacTBOpPEI rpynmax
Bcero 4

5. ®ona 0LEHOYHBIX CPEICTB /51 NPOBEIeHHs IPOMEKYTOYHON aTTeCTAMH

[TonHoe ommcanue GoHIA OIIEHOYHBIX CPEACTB TEKYIIEH U TMPOMEKYTOUHON aTTeCTAINKI
0o0yJaromuxcsi ¢ mepeyHeM KOMIETSHIINH, OMMcaHueM ToKa3aTeNled U KPUTEPUEB OICHUBAHUS
KOMITETCHIINH, IIIKaJI OIIEHUBAHUS, TUTIOBBIC KOHTPOJIbHBIC 3aJaHHS U METOIMYECKHE MaTEPHAITbI
MpeJCTaBICHBl B (DOH/IE OICHOYHBIX CPEACTB MO JAHHOW AMCUHUILUIMHE (B BHUJE OTIAEIBHOTO JO-

KYMEHTA).



http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%93%D1%80%D0%B0%D0%BD%D0%B4%D0%B1%D0%B5%D1%80%D0%B3,%20%D0%98.%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%D0%9B.%5B1,1004,4,101%5D&LANG=rus
http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%9A%D0%BD%D1%8F%D0%B7%D0%B5%D0%B2,%20%D0%94.%D0%90.%5B1,1004,4,101%5D&LANG=rus
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6. YueOHO-MeTOANYECKOE 00ecIedeHne TUCIMILTHHBI

6.1 Pexomenayemasi iureparypa
6.1.1 OcHoBHas1 JIMTEpaTypa

[TepedyeHb U peKBU3UTHI TUTEPATYPHI (ABTOP, Ha3BaHUE, TOJl U MECTO
W3aHUS)

IKoi1-BO 3K3. B 610
JINOTEKE.

I'muuaka H.JI. OGmias xumus: yaeOHUK 1711 OaKajaaBpoB : yueOHOe mocooue
JUTSL CTYJIGHTOB HEXUMHUYECKHX crieranbHocTeid By30B / H.JI. ['nmunka; mox
pen. B.A. TlonkoBa, A.B. babkoBa .— 18-¢ u31., mepepad. u gom. — Mo-
ckBa: IOpaiit, 2013 .— 899 c.

223

MunaeBckas, JI. B.

OO6mas xumus. J{Jis MHKEHEPHO-TEXHUUECKUX HAPABJICHUHN MOJTOTOBKH U
CIeNUaIbHOCTEN [ DNeKTPOHHBIN pecypc] : yueOHoe mocodue / MuHaeBckas
JI. B., leronuxuna H. A. — Cankr-IlerepOypr : Jlans, 2020 .— 168 c. —
Kuaura u3 xkoiuekuuu Jlages - Xumusa .— ISBN 978-5-8114-3837-2 .—
<URL:https://e.lanbook.com/book/126907>

[sexTpoHHbIit
pecypc]

6.1.2 JlonoJHUTEJbHAS JTUTEPATYypa

IlepeueHb U peKBU3UTHI IUTEPATYPHI (aBTOP, HA3BaHUE, FOJl U MECTO U3/a-
HUA)

Kom-Bo 3K3. B
OnoOIHNOTEKE.

Kuszes, JI.A. Heopranndeckas xumus : yaeOHHK 17151 6aKanaBpoB . AJis
CTYJICHTOB BY30B, OO yUYaIONIUXCS [10 arPOHOMHYECKHM HAIIPABJICHUSM IO/~
TOTOBKM 0akaiaBpOB M MaruCTPOB U arpOHOMHYECKHM HAIIPaBJICHUSIM MO/-
TOTOBKH JUILUIOMUpPOBaHHBIX crieruanucToB / [I.A. Kuszes, C.H. Cmapsbl-
ruH .— 4-e u3a. — Mocksa : HOpaiit, 2012 .— 592 c.

198

[Teperonuas O.B. O0mas xumus : yueOHOE TOCOOHE M0 AUCHUTIIMHAM:
"Xumus", "Heopranuyeckas xumus'; Boponex. roc. arpap. yu-t .— Bo-
poHex : BopoHexxckuii rocyapcTBEHHBIN arpapHblii yausepcuret, 2013
— 162 c.

95

I'ensdman, M. U.

Heopranunueckas xumus [Onexkrponssiii pecype] / 'enbpman M. ., FOct-
paroB B. I1. — 2-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2009 .— 528
c. — PexomennoBano CuOMpPCKUM perMoHaIbHBIM YU4EOHO-METOANUYECKUM
LIEHTPOM BBICHIET0 TPOPECCHOHATBLHOIO 00pa30BaHMsl Il MEKBY30BCKOT'O
WCIIOJIb30BAHUS B KAUECTBE yUeOHOTO TOCOOUS ISl CTYJEHTOB, 00y4aro-
IIMXCS [T0 TEXHOJIOTHYECKUM HalpaBIeHUsIM U crielnanbHOCTIM .— KHura
n3 kojureknuu Jlans - Xumusa .— ISBN 978-5-8114-0730-9 .—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4032>

[>nexTpoHHbIit
pecypc]

Kpyrmsixos I1. M. ®usuueckas 1 KouionaHas Xxumus: yue0. nocoodue / I1.
M. Kpyrnskos, T. H. XackoBa.— M3a. 2-e, ucnp. — M. : Beicu. mik., 2007
— 319 c.: un. — bubnwmorp.: c. 319 .

117

I'pann6epr .M. Oprannueckast Xxumus : yueOHuK 17151 6akanaspos / V..
I'parn6epr.— 8-e nu3n. — Mocksa: FOpaiit, 2013 .— 608 c.

497

Coxkonosa, C.A. OCHOBHBIE IOHATHUS OPTraHUYECKON XUMHH. Y TIIEBOAOPO-
npl. OpraHudeckuie MoJMMepsl : yuebHoe ocodue it CTyIEHTOB arporH-
KEHEPHOro (akxyibTera, ooydarormxcs no HamnpasiaeHusM: 110800.62-
"Arpounkenepus”, 190600.62- "Okcmiyaranus TpaHCIOPTHO-
TEXHOJIOTHYCCKUX MaIlIMH 1 KOMILIEKCOB"; 1 crenuanbHocty 190109.65-
"HazemHble TpaHcniopTHO-TexHosnornueckue cpeactra” / C.A. Cokososa,
B.B. ®ponosa ; Boponex. roc. arpap. yH-T .— BopoHex : Boponexckuit
TOCYJapCTBEHHBIN arpapHbiii yHuBepcuTeT, 2013 .— 95 c. : un .— bubnu-
orp.: c. 88 .— <URL:http://catalog.vsau.ru/elib/books/b85747.pdf>

[>exTpoHHbBII

pecypc]



http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%D0%9B.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19775&TERM=%D0%9C%D0%B8%D0%BD%D0%B0%D0%B5%D0%B2%D1%81%D0%BA%D0%B0%D1%8F,%20%D0%9B.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/126907
http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=30150&TERM=%D0%9A%D0%BD%D1%8F%D0%B7%D0%B5%D0%B2,%20%D0%94.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D0%BD%D1%87%D0%B0%D1%8F,%20%D0%9E.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19775&TERM=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%BC%D0%B0%D0%BD,%20%D0%9C.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032
http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%9A%D1%80%D1%83%D0%B3%D0%BB%D1%8F%D0%BA%D0%BE%D0%B2,%20%D0%9F.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21425&TERM=%D0%93%D1%80%D0%B0%D0%BD%D0%B4%D0%B1%D0%B5%D1%80%D0%B3,%20%D0%98.%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19775&TERM=%D0%A1%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0,%20%D0%A1.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/elib/books/b85747.pdf
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6.1.3. MeToauyeckue yKkazaHus 1Jisi 00y4alomMXxcs 10 OCBOEHUIO AW CHMIJIMHBI.

Ne
/o

[TepeueHs U peKBU3UTHI TUTEPATYPHI (AaBTOP, HA3BAaHUE, TOJl M MECTO H37a-
HUS)

Komn-Bo 3K3. B
onbInoTeKe.

XuMUS : METOJUYECKUE YKa3aHUs K JIaDOpaTOpHBIM paboTaM Ui CTYACHTOB
arpoMH>XEHEpHOro (hakynpreTa, 00yJaromuxcs M0 HalpaBIeHUsAM OATOTOB-
ku: 35.03.06 (110800) - "Arpounxenepus”, 23.03.03 (190600) - "Okcmnya-
TalUs TPAHCIIOPTHO-TEXHOJIOTNYECKUX MALIMH U KOMIUIeKcoB" / BopoHex-
CKHUIi TOCy1apCTBEHbIHI arpapHblil yHuBepcureT ; [cocT.: C. A. Cokoiosa, O.
B. JIpsikonoBa, C. B. Tkauenko, O. B. [leperonyas, I'. H. Jlanunosa] .— Bo-
poHex : BopoHexckuii rocy1apCcTBEHHBIN arpapHblii yHUBepcuTeT, 2015 .—
78 c. : win. — bubmumorp.: ¢. 49 .—
<URL:http://catalog.vsau.ru/elib/books/h107662.pdf>.

75

6.1.4. [lepuoanueckue U3IaHUA.

HepequL MEPUOANICCKUX I/ISI[aHI/Iﬁ

BectHuk BopoHe)cKoro rocyJapcTBEHHOTO arpapHOTO YHHBEPCUTETA: TEOPETUIECKUH 1
HaYYHO-TIPaKTHUECKU XypHai / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2019

TexHHUKa U TEXHOJOTUH MUIIEBHIX mpon3BoacTB / PI'BOY BO «KeMepoBckuit rocynapcer-
BeHHBIN yHHBepcuTeT», 2018 / Pexum noctyna cBobonnslii B cetu MuTtepuer: http://fptt.ru/

ABToMobubHas poMbILIeHHOCTH / OO0 «M3marenbeTBo « IHHOBAIMOHHOE MAITMHO-

ctpoenuey, 2009-2018/ Pexxum noctyna cBoOO HBIN B ceTu MHTEepHET:
https://www.mashin.ru/eshop/journals/avtomobilnaya_promyshlennost/

6.2. Ilepeuenr pecypcoB HHGPOPMAIUOHHO-TEJEKOMMYHUKANMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHHUS THCHMILINHBI.

Ne HaumenoBanue HNudopmanus Anpec B ceru UnTepHer
n/n pecypca 0 NMOCTaBIMKeE
1. OBC «Jlanb» 000 «3bC-nanp» http://e.lanbook.com
2. 3BC «Znanium.comy 00O «3uaHuym» http://znanium.com
3. Hayunas anexrponnas Oubimo- | OO0 «PYHDIB» www.elibrary.ru
texka ELIBRARY .RU
4, HarmonanbHas anekTpoHHas | DexepanbHOE rocynapctBeHHoe | http://H30.pd/
6ubmuorexa (HOB) OroxeTHOE yupexkaeHue «Poccuii-
CKasi TOCYHapCTBEHHas OWOIMoOTe-
ka» (PI'BY «PI'by)
5. [Nonmurematnyeckass pedeparus- | DenepanbHOE rocyIapcTBEHHOE B UnTtpacern

Ho-OmOnnorpadguyeckass u Hay- | OIO/KETHOE yupeXIeHHUE
koMmerpuueckas  (Oubnmomerpu- | "I'ocynapcTBeHHas myOiMdHasi Ha-
yeckasi) 0Oa3a maHHBIX Web of | yuHO-TexHHMUeCcKas oubmmoreka
Science  xommanum  Clarivate | Poccun

Analytics (Scientific) LLC (BJ
Web of Science)

[Nonmurematnyeckass pedeparus- | enepanbHOE rocyaapcTBEHHOE B Unrpacern
Has W HayKoMeTpudeckas Oaza | OropkerHoe yupexaenue «locy-
JIaHHBIX W3/aTeNbCTBA | JIApCTBEHHAs ITyOIMYHAs HAyYHO-

Elsevier Scopus TexHU4eckasi onbimoreka Poccum»



http://catalog.vsau.ru/elib/books/b107662.pdf
http://e.lanbook.com/
http://znanium.com/
http://www.elibrary.ru/
http://нэб.рф/
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HNuTepHeT-pecypcebl CBOOOIHOIO T0CTYIA

1. Caiit xadenpsl XuMHUH, CTpaHHULIA «YYEOHBIH MPOLIECC) COACPKUT HEOOXO MBI yueo-
HBIE U METOIMYECKHUE cBeneHus. http://chemistry.vsau.ru/?page id=13
2. Ha caiire: https://himi4ka.ru/ npencrasiena uHGpoOpMaIns, Kacatomasicss XUMHUU dJIEMCH-
TOB M UX COCIMHEHUIA
3. Caiiter: WWW.XUMuUK.ru u www.wikipedia.orqg sBistoTCs ClipaBOYHBIMHU 0a3aMu JTaHHBIX
M0 Pa3IMYHBIM BOIIPOCaM, B TOM YHCIIE B 00JIACTU XUMHUECKUX 3HAHUM.
4. TlouckoBbie cucteMsbl ceT «MHTEpHET»: WWW.Yyandex.ru, www.rambler.ru,
www.google.ru
5. Cenbckox034iCTBEHHAs AJIEKTPOHHAsE OmOnunoreka 3HaHui (CObu3)-
http://www.cnshb.ru/AKDIL,;
6. AGRICOLA — B]l mexxaynapoHas 6a3a naHHBIX Ha caiite [leHTpanbHON HAyYHOU Celb-
ckoxo3siictBennoi oubmmorekn PACXH - http://www.cnshb.ru/f t_jour.shtm.
Ne HaumenoBanue HNudopmanus Anapec B cetu UnTepHET
n/n pecypca 0 NMOCTABUIUKE
7. OBC «Jlaub» 000 «3BC-naub» http://e.lanbook.com
8. 3BC «Znanium.comy» 00O «3naHuym» http://znanium.com
6.3. CpeacrBa o0ecnevyeHnsi OCBOCHUS AUCIUTIINHBI.
6.3.1. KomnbrorepHbie 00y4yaomue 1 KOHTPOJIMPYOLIMe IPOrpaMMBbl.
OyHKIHS TPOrPaMMHOT0 odec-
No Bun yuebnoro HanmenoBanue CYCHUS
/T 3aHATHS MIPOTrPaMMHOTO TIPOAYKTA KOH- MOJICTTH- 00y-
TPOJIb pyomias | yaromias
Oneparriondsie cucteMbl MS Win- +
dows / Linux
[Makersr oducHbx npunoxenuit Of-
fice MS Windows / OpenOffice
[Tporpammel Juist mpocMoTpa ¢aitinos
JaGopatopHsie Adobe Reader / DjVu Reader .
Bpayzepst Google Chrome / Mozilla
1, | AT, JIek Firefox / Internet Explorer
AU, CAMOCTOSI-
AntuBupycHas nporpamma DrWeb
TenbHas paboTa
ES
[Mporpamma-apxusatop 7-Zip
MynsTumeana MIPOUTPHIBATEINb
MediaPlayer Classic
[Tnatrpopma OHJIAH-00yueHUS
eLearning server
3 [TpomexyTou- Cucrema KOMIIBIOTEPHOTO TECTUPO- +
" | HBIM KOHTPOJIb BaHus AST Test

6.3.2. Ayano- u BU€0nocoous.
He npenycMmoTtpeHsl.



http://chemistry.vsau.ru/?page_id=13
https://himi4ka.ru/
http://www.xumuk.ru/
http://www.wikipedia.org/
http://www.yandex.ru/
http://www.rambler.ru/
http://www.google.ru/
http://www.cnshb.ru/AKDiL
http://www.cnshb.ru/f_t_jour.shtm
http://e.lanbook.com/
http://znanium.com/
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6.3.3. KoMmnbloTepHble NMpe3eHTalun Y4eOHbIX KYPCOB.

No .
i TeMblI JIeKIUH, 1O KOTOPBIM MOATOTOBJICHBI TPE3EHTALIUN
Pa3zgen 1. XuMunueckue cucTeMbl
1. XUMHUYECKast KHHETHUKA
2. CBolicTBa pacTBOPOB
3. DIEKTPOIMTHYECKAs TUCCOLUALIMS

7. Onucanue MaTepHAJIbHO-TeXHUYECKOH 0a3bl, He00X0AUMOM JJIf1 OCYIIeCTB-
JICHUs1 00Pa30BaTEJbHOI0 MPOLECCa MO JUCHHUILIMHE.

Ne
n/n

HanmenoBanue 060py10BaHHBIX
y4eOHBIX KAOMHETOB, OOBEKTOB IS
TIPOBEACHNS 3aHATHIA

[lepeueHs OCHOBHOTO 00OPYIOBaHWSI, TPUOOPOB U MaTE-
puasoB

YueOHble ayAUTOpUH AJIs IPOBE/Ie-
HUS 3aHSITUN JIEKIIMOHHOI'O THIIA

KomrutekT MynbTUMeInitHOro 000pya0BaHUs

Crenmanu3upoBaHHbIE 1a00paTo-
puu 1715t Ta00PaTOPHBIX (TIpaKTHYe-
CKUX) 3aHSTHH, IPOBEICHUS TEKY-
LIEr0 KOHTPOJIS ¥ POMEKYTOYHON
arrecrarmu Ne 159a, 159, 158, 154

Ayn. Ne 159a.

MeGenb U1t XUMHUECKUX JabopaTopuii: mKad Al XH-
MHUYECKOM MOCY/bl U peaKTUBOB, 1a00pAaTOPHBIE CTOJIBI C
TymOaMu.

OO6opynoBaHue i BBINOJIHEHUS J1a0OpPaTOPHOro IMpak-
tukyma: pH-meTp, (oToKOIOpUMETP, KOHIYKTOMETD,
TUTPOBAJIbHbIE YCTAHOBKU, BEChl TEXHUYECKUE, ra30BbIE
TOPEJIKH, PEaKTHBBI, TabopaTOpHas mocyna

Ayn Ne 159

Crennanu3upoBaHHas MeOeIb ISl XUMHYECKUX J1a0o-
paropuii: mKad BBITSKHOM, CTOJIBI TAOOPATOPHBIE C
TymMOaMu, HaBeCHbIE MIKa(BI.

OO6opyoBaHue A7 BHIIOJIHEHUS J1aOOPaTOPHOTO MPaK-
THUKYMa: Ta30Bbl€ TOPEJKH, IITATUBBI C pEAKTUBAMH,
IITaTUBBI C MPOOMPKaMH, TabopaToOpHas mocya.

Aym.Ne 158

Crnenuanu3upoBaHHas MeOeb U XUMUYECKUX J1a0o-
paTopuil: 1abopaTopHbIE CTOJIBI IPUCTEHHBIE C TyMOa-
MU, HIKad 1151 XUMUYECKON TOCY/Ibl M pEaKTHBOB.
ObopyaoBaHue Ui BBIIIOJHEHUS J1aOOpaTOPHOTO MpakK-
TUKyMa: IITaTUBBI C pEaKTUBaMH, IITATUBBI C TPOOUP-
KaMHU, TUTPOBAJIbHbIE YCTAaHOBKH, ra30Bas ropesika, ¢o-
TOKOJIOPUMETD, JJabopaTopHasi Mocyaa.

Ayn. Ne 154

Crnenuanu3upoBaHHas MeOelb U XUMUYECKUX J1a0o-
paTopuil: 1abopaTopHbI€ CTOJIBI IPUCTEHHBIE C TyMOa-
MU, IIKad 151 XUAMUYECKON TOCY/Ibl M pEaKTHBOB.
ObopynoBaHue Ui BBITIOTHEHUS J1a0OpaTOPHOTO MpakK-
TUKyMa: IITaTUBBI C pEaKTUBaMH, IITATUBBI C IPOOUP-
KaMHU, TUTPOBAJIbHbIE YCTAaHOBKH, ra30Bas ropesika, ¢o-
TOKOJIOPUMETD, JIa0OpaTOpHasi MOCyAa.

[Tomemnienus Ay caMOCTOSATENb-
HOU pabOTHI - YUTATIHBIE 3aJIbI
HayyHoU 6ubnuotexkn BI'AY Ne

YuTanbHbli 3a51 HaydyHO!H Oubmorexu BI'AY ocHatieHHbIH
KOMITBFOTEPHOM TEXHUKOH C BO3MOYKHOCTBIO MOJKIFOUEHUS
K cetu «/HTepHeT» 1 o0ecrieyeHneM J0CTyNa B 3JIEKTPOH-
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232a, Ne331 ru. Koprl. HYI0 HHPOPMAIMOHHO-00pa3oBaTebHyo cpeny BI'AY.

4. | TlomernieHust Isl XpaHSHUS U PeaktuBbl, ipubOpsl 1 000PYIOBaHKE ISl TIOATOTOBKH Jia-
PO UIAKTHIECKOTO 00CITy)KHBa- | OOPaTOPHOTrO MPAKTHKyMa U MPOGUIAKTUYECKOT0 00CIy-
HUS y4eOHOTro 000pyAOBaHUS. KUBaHUS y4eOHOTO 000pyI0OBaHHUA.
Ne 156 ayn. u maboparopuu kaden-
Dbl XUMUH

5. | Ayauropuu JUisi TPYIIIOBBIX U [penogaBarenbekast Kageapsl XUMHM, OCHALICHHAS KOM-
WH/IMBUYaJIbHBIX KOHCYJIbTAIIMN | MBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO TONKITIOYCHHS K
No 150 cetu «MIHTEpHET» U 00ECTICUCHNEM JIOCTYTIA B AJIEKTPOHHYIO

nHOPMAITMOHHO-00pa3oBaTebHyIo cpexy BI'AY.

8. MexaucuunjnHapHbie CBA3HU
IIporoxoa

corjacoBaHus paboyell mporpaMmbl ¢ IPYTUMU AUCITUTUTHHAMEI
[Ipemnoxenus 00 M3MEHEHUSIX
HanMmenoBanue IUCUMINIAHEL, o o
. Kadenpa, ¢ xotopoit mpoBo- B paboueii mporpamme. 3a-
C KOTOpPO¥ IIPOBOIUIIOCH CO-
JIUJIOCH COIJIaCOBaHUE KJIFOYeHHe 00 UTOrax coriaco-
rJIacOBaHUE
BaHUA
DKcmlyatallud — TPaHCHIOPT- Her
MarepuanoBeneHue HBIX H TEXHOJOTHUECKUX )
CoriacoBaHo.
MaIIug
CelbCKOX03IHCTBEHHBIX
TonmmBo U cMa304YHbBIE MaTe- Her.
MAaIlliH, TPAKTOPOB U aBTO-
puabl . CornacoBaHo.
MoOuiIei
TeopeTrnueckre OCHOBBI
MIPUMEHEHHUS] XUMHUYECKHUX Her
peareHTOB, MPOIIECCOB M Ma- | XHUMHUHU )
CoracoBaHo.
TE€pUaJIOB B aBTOMOOUIEHOM
TPaHCIIOPTE
XHUMUYECKUE MaTepUallbl B v Her.
ABTOMOOMIJIBHOM TPaHCIIOPTE CornacoBaHo.




Crpanuna 16 u3 17

IIpunioxenne 1
Jluct n3MeHeHuit pabodei mporpaMMbl

Howme Howmep nporokona
p p 1p CtpaHulpl ¢ [Tepeuens otkoppek- | ®UO 3aB. kaden-
U3MeHe- | 3acenaHus Kadeapbl o
W3MEHEHUSMH | TUPOBAHHBIX TYHKTOB poii, mOJUChH
HUS U JaTa
1. ITporokon Nel or | Ctp.11-12 Buecensl KoppekTu- [Tanomnuk A.B.,
02.09 2019 POBKH B pazjen 6.1. 3aBEYIOIIHI Ka-

«Pexomennyemas nu-
Teparypa»

benpoii XxuMuu
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Hpunioxenne 2

Jluct nepmoauyeckux NpoBepok paboueil mporpaMmMbl

JIOKHOCTHOE JIUIIO,
MIPOBOIUBIIIEE TTPO-

[TorpebHOCTH

IlepedyeHb yHKTOB,

Bepky: ®.1.0., Hlara B KOPPEKTHPOBKE TP, PA3ICIIOB, Tpe”
OyIOIUX U3MCHECHHIA
JOJIKHOCTD, OJITUCH
Manomxuk A.B. 3aB. Her
Kadenpoi ximun 13.06.2018 Pabouas nmporpamma ax- HET
_ TyanuzupoBaHa s 2018-
‘ ' T 2019 yuebuoro rozga
ManomHuk vAB(b’ Ecth.
3aBCAYIOIINN Kapen- Pa6ouas mporpamma ax-
pou xumuu 02.09.2019 TyaJu3UpoOBaHa I 2019- CTp 1 1'12, pasacia 6.1
A — 2020 y4. roga
[ManourHuk A.B. 3aB. Her
Ka(enpot Xumii 16.06.2020 PaGouas nporpamma ax- HET
: e TyanmusupoBana st 2020-
¢ 2021 yuyebHoro roga
anomxuk A.B. 3aB. Her
KaQenpoi ximun 10.06.2021 Pabouas nporpamma ax- HET
_ TyanusupoBaHa ais 2021-
“ ' - 2022 yuebHoro rozia
[[ManomHuk A.B. 3aB. Her
Kadeapoi XumMumn
19.05.2022 PaGouas mporpamma ax- HET
LAEBARD o iy Tyalu3UpOBaHa IS
2022-2023 yuebOHoro roma
anomxuk A.B. 3aB. Her
kadenpoit xumun
17.05.2023 PaGouas mporpamma ax- HET

&M‘I"—de—.‘

TyaJqu3upoOBaHa s
2023-2024 yuyebHoro roga
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