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1. HeJII/I M 3aJa491 0CBOCHUSA JUCHUITJIMHBI

Llenp AWCHMIUTUHBL: CHOPMUPOBATH TMPEACTABICHUE OO0 OCHOBHBIX XHUMHUYECKUX
CHUCTeMax M Ipoleccax; O PEaKIMOHHONW CIOCOOHOCTH BEUIECTB; O METOAAX XHUMHUYECKOM
UACHTH(HUKAIIMY BEIIECTB; O HOBEHUINUX OTKPBITUAX B OOJIACTH XHUMHUU;, O XUMHUYECKOM
MoenupoBaHuu. [IpuBuTh npodeccruoHanbHble U COIMAIBHO 3HAYMMbIE KaueCTBa JIMYHOCTU
Y WHTEJUICKTYalIbHO-TI03HABATEIbHBIC YMEHHS U HABBIKA B COOTBETCTBUH C 00pa30BaTEIILHON
IIPOrpaMMoOil U MUCCHEN YHUBEPCUTETA.

3amauu JUCHUILIAHEL:

— TPUBUTH HABBIKU B TPOBEICHUH XUMHUYECKUX SKCIHEPUMEHTOB U XHMHYECKUX PACUETOB;

— J1aTh OIpEJCNICHHBI KOMIUIEKC 3HAHUH, HEOOXOAMMBIM JUIsl YCHEIIHOTO HW3Yy4eHUs
NOCEYIONUX JUCIUTUINH;

— TPUBUTH HABBIKU O€30MacHON pabOThI C Pa3IMYHBIMU XUMHUUECKUMH BEIIECTBAMH, HABBIKU
B TPOBEIEHUM XUMHMYECKMX OHKCIEPUMEHTOB M XHMMUYECKHX pacueToB, HAYYUTh
00001IeHNsIM HaOMI01aeMbIX (DaKTOB;

— BOOPYKUTb 3HAHUSIMHM I10 OXPaHE OKPY>KaIOLIEeH cpeabl;

— OTPa3HTh POJIb PYCCKHUX YUYEHBIX B PA3BUTHUH OTEYECTBEHHON U MUPOBOIl HAYKH;

— TPUBUTh KOMMYHHKATHBHBIC U MHTEJUICKTYAIbHO IMO3HABATEIbHBIC HABBIKH MTOBE/ICHHS B
COOTBETCTBUH C KOMIIETEHTHOCTHOW MO/JIEIIBIO BBIITYCKHHKA,

— TIPUBUTH HABBIKM CAMOCTOSITEIbHOW pPAabOThl € HCIHOJIb30BAHUEM HH(POPMALIMOHHBIX
texnosoruii (Internet, moxanbpHbIE CETH U T.1.)

2. Mecto gucuumiunsl B crpykrype OIIOII BO

Jucuumnnuaa XuMusi OTHOCUTCS K TUCHUIUITMHAM 00s3aTeNIbHOM YacTH yueOHOro IMyiaHa.
Heo6xoauMbIMu yCTIOBUSIMU 1711 OCBOCHUSI TUCIUTITAHBI SIBJISTIOTCS
3HaHUe.
— XMMHYECKHX JIEMEHTOB U UX COCIMHCHHI;
— METOJIBI M CPEJICTBA XMMHUYECKOTO MCCIICIOBAHHUS BEIIECTB U UX MPEBPAICHUS.
ymenue:
— COCTaBJISITh M AaHAJIM3UPOBATh XUMUUYECKHUE YPABHEHNS,
— co0r01aTh Mepbl 0€3011aCHOCTH PU paboTe ¢ XMMUYECKUMHU PEaKTUBAMH.
enaoenue.
— HaBBIKAMM MPOBEACHUS XUMHUECKOT0 IKCIIEPUMEHTA;
— HaBBIKAMH pa0OTHI C XUMHUECKIUMU BEIIECTBAMHU, XUMHUYECKOU MOCYI0H U 000PYI0BaHUEM;
— CIIEIMAJIbHOM XUMHAYECKON TEPMUHOIIOTUEM.

Coneprxanue TUCIUIUIMHBI CITY>KMUT OCHOBOM JIJIs1 OCBOEHUS AMCHUIUIMH Heoprannueckas
xumus, Opranudeckas xuMus, MarepuajaoBeIecHHEe U TEXHOJIOTUsl Matepuanon, Ousnyeckas
xumusi, AHanuTHdeckas xumus, Ousuka, [IpoekTHast nesTenbHOCTh, HXKEHepHas SKOJIOTus,
be3omnacHOCTh KU3HEACATEIIBHOCTH, DKOJIOTHS H JIP.



3. Pe3yabTaTbl 00yuYeHUs MO JUCIHUIIMHE

[Ipouecc wu3ydeHus

KOMIIETECHIINH:

JUCLUILINHBI

HampaBJIeH Ha

(dhopMupoBaHUE  CIEAYIONMINX

Tabmuma 3.1

KO,I[ N HAUMCHOBAaHHEC

Ko v HaumeHoBaHue
WHJIMKATOpa JOCTUKEHUS

Kon n HamMmeHOBaHue
pe3ynbrara o0ydeHus 1o

KOMITCTCHITHH
1t kommnereHuu (MJIK) NUCHAIIINHE
3uaTp 31 nmyTy noucka
VE-110 MH(POPMAIMOHHBIX
) 6‘ CYMECCTBICT | yorounnkon
BBIOOD aKTyaJIbHBIX
p aKty Ymers Y1 npumMeHsTh
POCCHUHCKHX U
MOJTyYeHHYIO 1 00paboTaHHYIO

VK-1. Cnocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKHUI aHAJIN3 U CUHTE3
uHpopMaln, IPUMEHATh
CHUCTEMHBIN NOAXOM JUIS
pELIeHNs IOCTAaBICHHBIX 3a/1a4

3apyOEIKHBIX
HMCTOYHHUKOB, a TAKIKE
MOKCK, COOp U 00pabOTKY
nH(pOpMaIny,
HEo0X0IUMOM JIs
pEILICHHS TOCTABICHHOM
3a7a9u

UHGOPMAIIUIO I PEeIICHUS
XUMHUYECKUX 3aJ1a4

Baagers B1 metogamu
BBIOOpA, HICTOYHUKOB, a TAKXKE
noucka, coopa 1 00paboTKH
uHdopmaiuu, Heo0X0IUMOKN
JUISL pEUIEHUS TOCTaBICHHOU
3aJa4y 1o oOIIel XUMUU

YK-1.2.
Cucremarusupyer u
KPUTHUYECKH aHAIH3HPYET
nHpopmanuio,
MOJTyYEHHYIO U3 pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHUM C
TpeOOBAHUSIMU U
YCIOBUSIMHU 33J1auu

3HaTh 32 KakuM 00pazoM
CJIEIyeT CUCTEMATU3UPOBATh U
KPUTHYECKU aHATU3UPOBATh
UH(POPMALIUIO TIOTYIEHHYIO U3
pa3HbIX HCTOYHUKOB

Ymers Y2
CUCTEMAaTU3UPOBAT,
KPUTUYECKH aHAJIU3UPOBATH
UH(GOPMAIIUIO, TIOTYYSHHYIO U3
Pa3HBIX HICTOYHUKOB

Baagerns B2 HaBeIkKaMu
MIpUMEHEHUsI UHPOPMaIIUH B
COOTBETCTBHUU C TpeOOBaHUSIMU
1 YCJIOBHSIMM 33/1a4 O011ei
XHUMHH

VK-1.3. Ucnonb3yet
METOAUKHU CUCTEMHOTO
MOAXO0/a MPU PEIICHUH

IIOCTABJICHHBIX 3aJ1a4

3uartb 33 paznnuHble
METOJIUKH CUCTEMHOIO
MO/IX0J1a TIPU PeLIeHUN
XMMHUYECKHX 3a7a4

Ymers Y3 npuMeHATH
METOAMKH CHUCTEMHOTO
MOJIXO/a TIPH PEIICHUH 33124
o01iel XuMuu

Baaagers B3 meTonnkaMu
CHCTEMHOTO IOJX0JIa K
pelieHuto 3a1a4 o01el XuMuu

YK-2 Criocoben omnpenensith
KpYT 3aj1a4 B paMKax
MMOCTaBJICHHON LEIIN U
BBIOMpATH ONTUMAJTBHBIC
CIIOCOOBI X PEIICHUS, HCXOIS
13 JICHCTBYIONTMX MTPABOBBIX

VYK-2.1 IIpoBoaut
aHaIn3 IIOCTABJICHHON
ey u GopMyIupyeT

COBOKYITHOCTb
B3aMMOCBS3aHHEIX 3a/1a4,
KOTOpPBIE HEOOXOAMMO

3HaTh 34 MeTOOBI
XMMHYECKOI0 aHaIMu3a
HEOO0XOAUMBIE IS pealin3alu
MIOCTaBJICHHBIX LIeJIeH U 3a/1a4.
YMmers Y4 popmynupoBaTh
B3aMMOCBSI3aHHbIE 3a/1a4H
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HOPM, UMEIOIINXCS PECYPCOB U
OTpaHUYCHUN

PEIINTD A1 €€
JOCTHIXKCHHUA.

BO3HUKAIOIIHE MTPU
peanu3alnny NOCTaBICHHBIX
eJIeu U 3amad.

Baagerns B4 merogamu
XHMUYECKOr0 aHaJIN3a
HEOOXOIMMBIMU JUIS
peanu3aiuy MOCTaBICHHBIX
HeaeH u 3amad.

VYK-2.2Br16upaer
ONTUMAJILHBIN CITOCO0
pelieHus 3aaa4, UCXOs
U3 UMEIOIINXCS PeCypcoB
U OTPAaHUYECHUM.

3natpb 35 criocoObl peneHus
XUMHUYECKUX 3a]1a4, UCXOMS U3
UMEIOIINXCS PECYPCOB U
OTpaHUYECHUU.

Ymetb Y5 BoiOUpaTh
ONTUMABHBIN CIIOCO0
peleHus 3aaa4, UCXOIs U3
MMEIOIINXCS PECYPCOB U
OTpaHUYCHUH.

Baagers BS ontumanbHbIMU
crocobaMu perieHus 3aaad,
UCXOJI U3 UMEIOLITUXCS
pPECYPCOB U OTPaHUYCHHIA.

4. O0beM TUCHUNINHBI

OO0uuii 00beM JUCHUILUIMHLI COCTABISET 3 3aueTHbBIC eaquHuIbl, 108 yacos.

Tabmuma 4.1.
AynuTtopHbIe
3aHSATUS/KOHTAKTHAs
®opma
®dopma Kypc/ pabora, Jac. CamocrosTensHas .
KonTponbe | mpomMexyTodHO
o0yueHUs ceMecTp JlaGoparo pabora, 4ac.
aTTeCTaIUuK
Jlekinn pHBIE
3aHSATHUS
Ounas 11 18 34 20 36 DK3aMeH

5. CTpyKTYypa U cofiep:KaHue JUCHUTIMHbI

5.1. CrpykTypa AUCIHUIUTHHBIL
5.2.

o4Has gopma odyuenust (OPO)

Tabmuna 5.1.1

Ne CTpyKTypa IUCIHILTIHHBI/ MO IS AYRHUTOPHbIC SAHATH, Bcee
gac. CPC,
n/ ro, Kon MJIK OlLIeHOYHBIE CPEe/ICTBA
Howmep yac.
I HawnmenoBanue paznena JL Mp. | Jlad. qac.
paznena
VK-1.1,
YK-1.2
L 1 EBTZEIM/IZ.Be ecTBa 2 i 2 2 6 YK-13 (ITpu ](“)izz;me 7)
P n VK-2.1 pit
YK-2.2
VK-1.1,
2. 2 OcHoBHbIE 3AKOHOMEPHOCTH 3 - 6 2 11 VK-1.2 Tect (ITpunoxenne 9)
XUMHYECKUX IIPOIIECCOB
VK-1.3
YK-2.1
YK-2.2
Beinonuenue
UHJMBUyalbHbBIX
3ananuii (IIpunoxenue
VK-1.1, 2)
3. 3 PactBopbl. CBOICTBA pacTBOpPOB 3 - 8 4 15 VK-1.2 Tecr, ([Ipwioxenue
VK-1.3 10)
VK-2.1 OTYET 10
VK-2.2 naboparopHoii pabote
(ITpunoxenue 4)




Brinonnenue
WMHIUBHUIYaTbHBIX
VK-1.1, 3azanuit (ITpunoxenue
4 3neISTp0x14anec1<He MIPOLIECCHI. 3 ) 8 4 15 VK-1.2 1)
CBolicTBa METAJLIIOB VK-1.3 Tecr (Ipmnoxenue 6),
' OTYeT 110
YK-2.1 naboparopHoii padote
VK-2.2
e (ITpunoxenue 4)
Koo e crenc YK-1.1, Bomnpocsl k ycTHOM
5 i chJz MI/LII[HBI U JHCIIEpCHBIE 2 i 2 4 8 VK-1.2 sanurte
VK-1.3 (ITpunosxenue 11)
VK-2.1
YK-2.2
YK-1.1,
Opranudeckue CoeIMHEHUs U VK-1.2 Tecr,
6 3 - 4 2 9 )
MOJMMEPHBIC MaTCPHAIbI VK-1.3 (ITpunosxenue 8)
VK-2.1
VK-2.2
XuMHuUecKas ACHTH(PUKALIHS, VK-1.1, Bomnpocs! K ycTHOI
7 OCHOBBI (PU3UKO-XUMHYECKOTO 2 - 4 2 8 VK-1.2 3aIIUTE
aHanmsa VK-1.3 (Ilpunoxenue 11)
YK-2.1
YK-2.2
YK-1.1, Bomnpocs! k 3x3aMeHy
YK-1.2
DKk3aMeH - _ _ 36 36 VK-1.3
YK-2.1
VK-2.2
HUroro: 18 - 34 56 108

5.2. Coneprxanve AUCHUTLITHHBL.

5.2.1. Conmeprxanue pa3enoB JUCIUTUINHBI (IMIAKTHYECKIE SAMHUIIBI).
Paznen 1. «Beenenue. CTpoeHue BeLECTBay.
OnpenieneHne XMMHUHM Kak ecTecTBEHHOW Hayku. [Ipenmer u 3amaum xumuu. Mecto

XUMHHU B POy q)YHI[aMCHTaJ'H)HBIX HayK. 3HaueHHEe XUMHH Kak HpOI/I3BO,I[I/ITeJ'H>HOI71 CHIJIBI
06H_ICCTBa B q)OpMI/IpOBaHI/II/I CCTCCTBCHHOHAYYHOT'O MBINUICHUA, B H3YUCHUW IPUPOIBI.
OCHOBHBIC XUMHYCCKUE ITOHSITHS.

Crpoenue atoma. CoBpeMeHHasi TEOpPHUs CTPOEHUS aTOMa. B3anMOCBS3b IOJIOKEHHUS
sneMmeHTta B llepmoamyeckoir cucreme snementoB JI.M. MeHneneeBa M cocraBa aroma.
DnekTpoHHas 0000uka atoma. AToMHast opoutanb. KBantossie uncina. [lopsimok 3amomHeHus
9JIEKTPOHAMHM JHEPreTHYEeCKUX ypOBHEH, mnoaypoBHel, opOutaneid. I[lpunnun Ilaymu.
[Tpunuun Haumensbined sHepruu. [IpaBuno Xynna. Crpyktypa Ilepmomnueckoil cucremsl
anemeHToB JI.MI. MeHneneeBa ¢ TOUKM 3pEHHS COBPEMEHHOH TEOpUM CTPOEHUS aTroMma.
3aBUCUMOCTh CBOMCTB 3JEMEHTOB (OpOMTANbHBIA paguyc aroma, SHEprus HOHU3ALUH,
CPEICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD) OT 3JIEKTPOHHOM CTPYKTYpPBI UX aTOMOB.

CrpoeHue MoJieKyabl. Tumbl XUMHUYECKMX CBA3ed B MoJekysne. [lapamerpsl
XUMHYECKOH cBsi3u. KoBaneHTHas cBA3b. MeToj BalleHTHEBIX cBA3eil. CBoliCTBa KOBAJIEHTHOM
CBSI3M (HACBHIIIAEMOCTb, HAIIPABJIEHHOCTD, MOJISPHOCTH). [lonsipHocTs Monekyn. MoHHas cBs3b.
CaoiicTBa MOHHOU CBsI3U. MeTanmnueckas cBsi3b. CBONCTBA METAJNINYECKON CBSI3H.

ArperaTtHoe cocTosiHUE BeliecTBa. [ 'a3000pa3Hoe cocTosiHue BemecTBa (map). XKumakoe

cocrosiHue BeuecTBa (xkuakoctu). Cuinel Ban-nep-Baanbca. Bonopoanas cBs3b. BzanMocBssizb
THIIA MEXMOJIEKYJISIPHOM CBSI3M UM TEMIEPATYPbl KUIICHWS JKUIKOCTU. TBEpIOE COCTOSHUE
BemecTBa (TBEpaAbie Tena). Kpucrammmyeckoe cocrosiaue. Knaccudukanus KpuCTaios.
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AmMopdHOE COCTOsSHUE.
Paznen 2. «OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX MTPOIIECCOBY.
TGDMOI[I/IHaMI/IKa XUMHYCCKUX IIPOIICCCOB. HOHSITI/IG TepMOILI/IHaMI/I‘-ICCKaSI cucrema.

Buytpennsis sHeprust cuctembl. Teruora um paborta. IlepBbiii 3aKOH TEPMOJMHAMUKH.
CrangapTHble ycaOBMsI TEPMOAMHAMUKHU. 3aKoH ['ecca. DHTanbnusi oOpa3oBaHMs BELIECTBA.
OHTaJIbIMS PEAKIMUA. DHJO0- U DK30TEPMHUUYECKUE PEAKLUU. DHTPONMS BEILECTBA. JHTPONUS

peakiuu. |l 3akoH TepmoamHammku. DHeprus [mu60ca oOpa3oBaHUs BeEmIECTBA. JHEPTHUS
['n66ca peakiun. HanmpaBieHHOCTh XUMHUYECKUX MTPOLIECCOB.

Kuneruka xumudeckux nporeccoB. CKOPOCTh TOMOT€HHBIX U F€TEPOT€HHBIX PEAKIIHA.
3aBUCHUMOCTh CKOPOCTH PEaKLHUU OT KOHLIEHTPALUU BEUIECTB. 3aBUCUMOCTb CKOPOCTH OT
temneparypsl. Katanus.

XuMmuyeckoe paBHoBecue. HeoOpaTumble W oOpaTHMble TPOLECCHl. XHUMHUYECKOE
paBHoBecue. Cmenienne xumuaeckoro papHosecust. [Tpunmun Jle-1llatense.
Paznen 3. «PactBopsl. CBOMCTBA PaCTBOPOBY.

PactBopsl. XKuakue pactBopsl. DHTanbIUs pactBopeHus. ConbBartsl (ruapatsl). CocTaB

pacTBOpoB. MeTonbl BBIpaXXEHHsI cocTaBa pacTBOpoB. MpueanbHblil pactBop. CBolicTBa
UJCAIIbHBIX pacTBOPOB. /laBiieHNE HACBHIIIEHHOT O I1apa HaJ pacTBOpoM. TeMmepaTypa KUIIEHUs
U 3aMmep3aHus  pacTBOpoB. PactBopsl 2nexTponuToB. Teopus  3IEKTPOIUTHYECKON
qucconpanuy. MexaHusM AMccouualuy COSAMHEHUH ¢ MOHHOM W IOJISIPHOM KOBAJIEHTHOU
cBs3b10. CHiIbHBIE U clladble AeKTpouThl. KoHcTaHTa nucconuanuu ciaadblxX 3J1€KTPOIUTOB.
Juccouunanust coyieif, KHUCIOT M OCHOBaHHWM. OJIEKTPOJIMTUYECKAss IUCCOLUALMUS BOIbL.
Heiitpanbhas, kucnas u ocHOBHas cpefibl. Bomopoauerit nokasarens (pH). Unaukatopsl.

Pasnen 4. «Qnekrpoxumudeckue rnpouecchl. CBOMCTBa METAIIOBY.

Onpenenenne U KiacCUPUKALUSA AIEKTPOXUMHUUYECKUX MpoueccoB. OKHUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIE peakuu. BaxkHeline oKUCIUTENN U BOCCTAaHOBUTENN. OKHUCIUTENIBHO-
BOCCTAHOBHTEJNIbHBIN NOTeHIMA. HanpasiieHre MpoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peaKkumid. DIEKTPOIHBIN NOoTeHIMaNl. Bo1opoaHbIi 2eKTpo cpaBHEHuUs. Y paBHeHHe HepHcera.
PaBHOBecue Ha rpaHuIle METaII—PAacTBOp. XMMHUECKHE UCTOYHUKU TOKA. | 'anbBaHMYECKHE
DIIEMEHTBL. AKKYMYJSATOPBI. OJNEKTPOABIDKYIAs CHUJAa. OJEKTPOJIU3 KAaK OKHCIUTEJBHO-
BOCCTAaHOBUTEJIBHBIN IpOIecC. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHM aHOJAMH.
XuMuyeckass ¥ 3JeKTpOXUMHUYecKass Koppo3usi MeTauioB. CrocoObl 3alllUThl OT KOPPO3UH.
CaolicTBa METaJIOB.

Paznen 5. «KommonaHeie U AUCTIEPCHBIE CUCTEMBI.

JucriepcHoCcTh M JMcniepcHble cucTembl. Krnaccupukanus IUCTIEPCHBIX CHCTEM.
Cycnensun u smynbcun. Knaccugpukaius KoIonaHbIX cucteM. ['enn u 301mu. Munensl, ux
oOpa3zoBaHue u cTpoenue. Kpurnueckas KOHIEHTpals MULeIo00pa3oBanus. OnTudeckue u

ANEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX CHCTEM. MeToabl TMOJNyYEeHHs W pa3pyLIeHUs
KOJUIOUJIHBIX cucTeM. KoutoniHbIe CHCTEMBI B TPUPOE.

Paznen 6. «Opranndeckue COeMHEHUS U TIOJIMMEPHBIE MaTepUalIbDy».

OcoOeHHOCTH  OpraHMYecKHX coeauHeHui. Teopus XUMHYECKOrO CTPOCHHS

oprannueckux coenuHeHuit A.M. ByrnepoBa. M3omepus. Kiaccudukanus opraHudecKux
COEIMHEHUN. YTIeBOI0POAbl. ApOMaTHYECKUE YraeBO0poabl. [Ipon3BoIHbIE YIII€BOIOPOIOB.
Cruptsl. Kucnotsl. Anpaeruasl. KetoHsl. Dpupst.

Opranuyeckyue M HEOPraHMYECKHE NOJUMEpbl. MeToabl MOJy4YeHHs MOJIHMMEPOB.
Ctpoenue nmomumepoB. [Ipumenenne momumepos. [lmactmacchl, BOIOKHA, TUIEHKH (OpraHUYeCKHe
CTEKJIa), KaydyKH (PE3UHBI), TaKH, KJIEH, 1 KOMITO3UIIMOHHBIC MAaTEPHAITBI (KOMITO3UTHI).

Paznen 7. «Xummuueckass uaeHTUUKAIMSA, OCHOBBI (DH3MKO-XMMHYECKOTO aHAIIM3a»
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Xumuyeckas: uaeHTH(UKAIMS BeniecTB. KauecTBEHHBI XUMUYECKUN aHAIU3.

KonnuecTBeHHBIN aHaIn3. XUMHUYECKAE METOABI aHann3a. OU3HKO-XUMHUUYECKHUE METOABI U

(du3nuecKre MeTObI.

5.2.2. ConepxaHue AUCIUIUIMHBI IO BUAAM YUCOHBIX 3aHITHIM.

JleknuoHHBIE 3AHATHSA

Tabmuma 5.2.1

Ne i/ Howmep paznena O6mweMm, gac. Tema
JCLUIITHHBI P —
00
1. 1 0,5 Crpoenue aroma
2. 1 0,5 CrpoeHue MOJIEKYIIbI
3. 2 1 TepmonnHaMIKa XUMHYECKHUX POLIECCOB
4. 2 1 KuHeTHka XMMHYIECKHUX MPOLIECCOB
5. 2 1 XuMmIgecKkoe paBHOBECHE
6. 3 1 PactBopsl. CocTaB pacTBOpOB
7. 3 1 PacTBOpBI 3JIEKTPOJIUTOB
8. 3 1 Hucconumanus Boasl. ['uaponus cone
9. 4 1 OIEeKTPOXUMUYECKHE TPOLIECCHI, FAIbBAHUYECKHIE JIEMEHTHI
10. 4 1 DNEKTPOJN3 PACIUIaBOB U BOJHBIX PACTBOPOB
11. 4 1 Mertamnsl. ColicTBa MeTaiioB. Kopposus Metaninos
12. 5 1 Komnnouanslie u aucnepcHble CUCTEMBI
13. 6 1 Teopust XUMHUYECKOTO CTPOEHUS OPIraHUYECKUX COCIUHEHUN
14. 6 1 Knaccugukanus opraHuyeckux CoeuHEHNN
15. 6 1 Opraandeckue 1 HeOpraHM4YeCKHe MOJTHMMEPHI
16. 7 1 Xumuueckasi HIeHTU(HUKAIHS BEIIeCTB
17. 7 1 KauecTBeHHBII 1 KOTHYECTBEHHBIM XUMUYECKUN aHAIIN3
18. 7 0,5 XHUMHYECKHUE METO/IbI aHATH3a
19. 7 0,5 OM3UKO-XUMUYECKUE METOIBI U (PU3HUCCKIE METOIBI
20. - 1 OK3aMeH
HUroro: 18
IIpakTHyeckne 3aHATHA
IIpakTrueckue paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.
JlabopaTropHbie padoThI
Tabmuma 5.2.3
Ne n/m | Homep paszena TucouIInHbl O6ren, tac. HaunmenoBanue mabopaTopHoi paboThI
00
1. 1 4 KnaccmvHeopraHquCKnx coeauHeHui. Tunsl
peakuuii
2. 2 4 TemnoBble 3QPEKTH XUMHIECKUX TIPOLIECCOB
3. 2 2 Xumuueckast KHHETUKA U paBHOBECUE
4. 3 4 Peaxuynu nonnoro oomMeHa
5. 3 4 I'unponus coneit
6. 4 4 OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUU
7 4 4 INanpBaHMYECKUN 2TIEMEHT. XUMHUECKast
KOPPO3HsI METAJLIOB
8. 4 4 DNeKTpoIu3 pacTBOPOB colei




4

4

CBolicTBa METANIOB

Hroro:

34

CamocrosiTesibHAsi padoTa CTyIeHTa

Tabmuma 5.2.4

No Howmep O6BeM, Tac.
y paznena Tema Bug CPC
n/n
JMCIUTIIAHEI 00
IlogroToBka Kk
IloaroroBka k Teme: aBopaTopHOit
CTpOCHHME BEILECTBA,
1. 1 2 POCH! t ’ paboTe,BBINOTHEHUE
Ba)KHEUIIIME KJIACChHI
HEOPraHMYECKUX COETUHEHUN MHNBUAyaIbHOTO
3aJJaHUs
IlogroToBka kK
ITonroroBska k Teme: o
n1a00paTOPHOIA
) SHEPreTHKA XUMHYECKUX
. 2 2 pabore,BbINOTHEHUE
MPOIIECCOB, KNHETHKA U
HHIUBUYaIbHOTO
paBHOBecHE
3aJJaHUs
IlogroToBka Kk
IToaroroBska K Teme: o
nabopaTopHoOH
3 PacTBOPBI, PEaKIIIi HOHHOTO
. 3 4 paboTe,BEITIOTHEHHUE
oOMeHa, peakiuu THIPOIu3a, MR IIVAIBHOL
OBP JUIBHLY
03aJaHus
ITonroroska k Teme: ITonroroBska x
AIEKTPOXUMHUYCCKUE nmabopaToOpHOA
4 4 4 MIPOIICCCHI, TATbBAHUICCKUH paboTe,BEIITOTHEHIE
3JIEMEHT, 3JIEKTPOJIU3 COJIEH, WHUBUYaJIbHOTO
KOPpO3Usl METAIJIOB, CBOMCTBA 3aJJaHUs
METAJIOB
IlogroToBka kK
abopaTopHoii
ITonroroBska k Teme: paTop
5. 5 4 paboTe,BhINOIHEHHE
JIUCTIEPCHBIE CUCTEM
HHIUBUYaIbHOTO
3alaHUs
IToxroroska x
IoxroroBka k Teme: nmabopaToOpHOA
6. 6 2 CBOWCTBA OPTaHUIECKUX paboTe,BEITOTHEHIE
coequaennii, BMC MHIUBUAYAIbHOTO
3aJaHUs
IlogroToBka kK
[ToaroroBka k Teme: nabopaTopHOH
7. 7 2 METO/IbI KOJIMYECTBEHHOIO U paboTe,BEINIOTHEHHE
Ka4eCTBEHHOI'O aHaIu3a WHIUBUAIYAITEHOT
03aJaHKs
8. 1-7 36 - [MoaroToBKa K 3a4eTy
Hroro: 56

5.2.3. IlpemonaBaHue MUCHUTUIMHBI BEACTCS C MPHUMEHEHHEM CIICAYIONINX BHJIOB

00pa30BaTeNbHbIX TEXHOJIOTHA:

— Bu3yanuzanus yueOHoro marepuana B PowerPoint B tuanorosom pexume

(JIeKIIMOHHBIC 3aHATHSA).

6. TemaTuka KypcoBbIX paGoT/IIPOEKTOB
Kypcosbie paboThl/poeKTsl Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHBI.

7. KoHTpoJibHBbIE padoThI
7.1. MeToan4eckue yKazaHusl AJ1s1 BbINIOJIHEHHS KOHTPOJILHBIX padoT:

— Kaxnast koHTpOsIbHAsE paboTa 10KHA OBITH BHITIOJIHEHA B OT/IEIBHOM TETpaIy B KIIETKY
YepHUIIAMH JIF00O0T0 11BETa, KpoMe KpacHOro. Heo6Xo1umMo oCTaBiIsATh MO IMPUHOMN
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2 — 3 cM. [Tl 3aMEYaHUH PEIeH3EHTa.
B 3aronoBke paboThl Ha OOJIOKKE TETpaau JOJDKHBI OBITH SICHO yKa3aHbl (paMuius

CTYJEHTa, €r0 MHUIIMAJIBI, HOMEP BapHaHTa—TocHeAHs s nudpa B 3auéTke, Ha3BaHUE
JTUCLUTUIMHBL, 3]1€Ch XKE CIIeyeT YKa3aTh Ha3BaHHE y4eOHOTO 3aBEICHHS.

B paboty nomkHbI OBITH BKIIFOUEHBI BCE 3aJayd, YKa3aHHbBIE B 3a/laHUHU, CTPOTO IO
NOJIOKEHHOMY BapuaHTy. KoHTponbpHBIE PalOTHI, colaepKallue 3aadyd HE CBOETO
BapUaHTa, HE 3aCYUTHIBAIOTCA.

Pemenus 3agau HaZo pacnosaraTh B MOPSJIKE BO3PACTaHUS UX HOMEPOB, YKA3aHHBIX B
3a/laHusAX, COXpaHss HOMepa 3a/1ad.

[lepen pemeHueM KaxaoW 3aJaud HagO MOJHOCTBIO BhINHMCATh €€ yciioBue. B Tom
Cllydae, €ClId HECKOJIbKO 3a/lady, M3 KOTOPBIX CTYIEHT BBIOMpPAET 3aJaud CBOETO
BapHUaHTa, UMEIOT OOIIyI0 (OPMYIUPOBKY, CIEIAYET, NEPENnUChIBas YCIOBUE 3aJauH,
3aMEHUTH OOIIHE JaHHbIE KOHKPETHBIMU, B3SITBIMU U3 COOTBETCTBYIOIIETO HOMEpA.
Pemenue 3anay ciaenyeT uznarath moApoOHO U aKKYPATHO, OOBSCHSS U MOTHBHPYSIBCE
JEHCTBUS MOXOy PEIICHUs U IeTasi HEOOXOAUMbIE YEPTEKH.

Ecnu mpoBepeHHasi BeIylIMM IIpenojaBaTeieM pabdoTa BO3BpallleHa CTYIACHTY MAJis
WCIIPABJICHUSI BCEX OTMEUYEHHBIX PEIEH3EHTOM OIIMOOK, CTYACHT JOJDKEH BHECTHU
UCIpaBleHUsl (WU JONOJHEHHS) U B KOPOTKUH CpPOK caaTh paboTy Al HOBOH
MIPOBEPKHU.

B cnydae nezau€ra paboThl U OTCYTCTBHUS MPSIMOTO yKa3aHUSl PELEH3EHTa O TOM, YTO
CTYJEHT MOKET OTPAaHHUYUTHCS MPEACTABICHUEM UCIPABICHHBIX PEIICHUN OT/IEIbHBIX
3aja4, Bcs paboTa JOKHA OBITH BHITIOJHEHA 3aHOBO.

[Ipy  BBICBUTIaEMBIX  HUCOpPABIEHUSAX  JODKHA  00fA3aTeNbHO  HAXOAUTHCA
npopeneH3upoBanHas pabota u perensuss Ha Hee. [loaToMy pekoMeHayeTcs Mpu
BBITIOJTHCHUH KOHTPOJIBHON pabOThl OCTABJISITh B KOHIIE TETPAJH HECKOJIBKO YUCTBIX
JUCTOB [UJIsl BCEX JOINOJHEHUH M HCIPaBICHUNW B COOTBETCTBUU C YKA3aHUSAMHU
peueH3eHTa. BHOCUTH HcHpaBiIeHMs] B caM TEKCT pabOThI MOCIE €€ PEelleH3UPOBaHuUs
3arpeniaercs.

1. Xumus: mporpaMma, METOJUYECKHE YKA3aHUS U KOHTPOJIbHBIC 3aJaHus IO

BBITIOJTHEHUIO KOHTPOJIbHOU paboThl Ne 1 asist oOydaromuxcst o HanpaBIeHHSIM:
"CrpourensctBo", "TemnosHepreTvka U TeIUNIOTEXHUKA" 3a04HOI opMbl 00yueHus /
TroMI'HI'Y ; coct.: JI. A. [lumueBa [u ap.]. - Tromens: TroM['HI'Y, 2016. - 48 c. -
OnektponHas oudmmoreka TUY. - bubnuorp.: c. 47. - ~b. 11. - TekcT: HemoCcpeICTBEHHBIH.
http://webirbis.tsogu.ru/

2. Xumus: nmporpamMmma, METOAUYCCKUEC YKA3aHUS U KOHTPOJIbHBIC 3aJaHHs T10

BBITIOJTHEHUIO KOHTPOJILHOUM paboThl Ne 2 71t 00ydaromuxcsi Mo HarnpaBiIeHUIM:
"CtpourennctBo", "TemnosHepreTvka U TEIIOTEXHUKA" 3a04HOM Gopmbl 00yueHus /
TroMI'HI'Y ; coct.: JI. A. IlumueBa [u ap.]. - Tromens: TroM[HI'Y, 2016. - 50 c. -
OnektponHas 6udimoreka TUY. - bubnuorp.: c. 49. - ~b. 1. - TekcT: HemoCcpeICTBEHHBIH.
http://webirbis.tsogu.ru/

oyHas ¢popma o0yuenusi (OPO)
KonTtponbHble paboThl y4eOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

10


http://webirbis.tsogu.ru/
http://webirbis.tsogu.ru/

8. OmneHka pe3yJibTaTOB OCBOEHHS TUCIHIIUHBI
8.1. Kpurepun orieHMBaHHSI CTETICHH MOJIHOTHI M KAYECTBA OCBOCHHSI KOMIIETEHIUI B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yiIbTaTaMu 00ydeHus npuBeaeHbl B [Ipunoxennn 1.
8.2. PeliTHroBas cuctemMa OLICHUBAHHS CTEIICHH TOJHOTHI U Ka4eCTBa OCBOCHUS
KOMITETCHIIMH 00yJaromuxcs 09Hor popMbl 00yueHus npeacTasicHa B Tadsmie 8.1.

Tabnuua 8.1
Ne Bupl KOHTPOJIBHBIX MEPONIPHUATHI TEKYIETO KOHTPOJIS Bannbr
1 JlabopaTopHas pabota - Kiaccel HeopraHHUECKHUX COeaMHEHMH. THIThl peakunit 0-2
2 JlabopaTopHas pabota - TemioBbie 3 HEKTH XUMHIECKUX IIPOLIECCOB 0-2
3 JlabopaTopHas paboTa - XuMudecKkasi KHHETHKA U paBHOBECHE 0-2
4 TectupoBanne: OCHOBHBIE KIIaCCHl HEOPTAHMYECKUX COSTHHEHHH 0-10
5 TectupoBanne — Xumuueckas cBsi3b. CTpOSHHE BEIIeCcTBa 0-14
HUTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-30
6 JlabopatopHas pabota - Peakiin noHHOTO 0OOMEHa 0-2
7 JlabopatopHas padora —['mapomms coeit 0-2
8 JlabopaTopHas padota —OKHUCIATENFHO-BOCCTAHOBUTEIBHBIC PEAKITHA 0-2
9 Tect — OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX IPOLIECCOB 0-5
10 WunuBunyansHoe 3ananue: — CBOWCTBA pacTBOPOB. XUMHYECKash KHHETHKA. 0-5
XMMHYECKOE paBHOBECHE.
11 TectupoBanue — PacTBopEI 0-14
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALUIO 0-30
12 JlaGoparopHas pabota - ['anpBaHMYECKHH SJIeMEHT. XHMHYECKas KOPPO3H 0-2
METaIOB
13 JlabopaTopHas paboTa - DICKTPOIU3 PACTBOPOB COJICH 0-2
14 JlabopatopHnas padota —CBOICTBa METAILIIOB 0-2
WunuBunyansHas paboTta 1o TeMe — DIICKTPOXUMHYECKHE TIPOLECCHI. 0-7
15 VYcTHas 3ammra: 0-7
a) KomtonaHble 1 TUCTIEPCHBIE CHCTEMB.
6) Xumudeckas uaeHTH(GUKALNSA, OCHOBBI (PU3UKO-XMMUYIECKOT0 aHAIN3a
16 TectupoBaHue — INEKTPOXUMHUICCKHE TIPOIIECCHI. 0-10
17 TectupoBanue - OpranndecKkue COSIMHEHIS U TIOJTMMEPHBIC MaTePHAIIbI 0-10
HUTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 0-100
18 Tect st 00yuaronuxcsi, Habpasmx MeHee 61 O6amia Mo pe3ysibTaTaM TEKYIIEro 0-100
KOHTPOJIS

9.  YueOHO-MeTOAMYeCKOe H HH(POPMAILIMOHHOE 00ecniedeHUe U CIMIIIMHBI
9.1. IlepedeHb peKOMEHyeMOM IUTEpaTyphl pescTaBieH B [Ipunoxkenuu 2.
9.2. CoBpemeHHbIe Tpo()eCCHOHATBHBIC 0a3bl JaHHBIX W WH(OOPMAIMOHHBIC
CIPaBOYHBIE CUCTEMBI:
- DIeKTPOHHBIN Katanor/DnekTpoHHas oubnmuoreka TUY  http://webirbis.tsogu.ru/
- Iludporoit obOpa3zoBaTeNbHBIN pecypc — OumbOamorewynas cucrtema IPR SMART —
https://www.iprbookshop.ru/
- DieKkTpoHHO-0rOMMoTeuHast ciuctema «KoHCyabTaHT cTymeHTa» WWw.studentlibrary.ru
- DnekTpoHHO-0nOMoTeuHas cucrema «Jlanp» https://e.lanbook.com
- O6pasoBarensHas miatdgopma FOPAUT www.urait.ru
- Hayunas snextponnas 6ubmmorexka ELIBRARY.RU http://www.elibrary.ru
- HaumonaneHas snexrponHast oubnuorexa (HOb)
bubimorexku HeTsIHBIX By30B Poccum :
- OnexkTpoHHas HedTerazoBas Oubnuoreka PI'Y Heptn wu raza wum. ['yOkunHa
http://elib.gubkin.ru/
- DnekTpoHHas OuONMOTEKa Y(PUMCKOTO TOCYIapCTBEHHOTO HE(PTSIHOTO  TEXHUYECKOTO
yauBepcureta http://bibl.rusoil.net/
- bubnnoreyHo-nHPOPMAIMOHHBIN KOMIUIEKC YXTHUHCKOTO T'OCYIapCTBEHHOTO TEXHUYECKOTO
yauBepcureta YI'TY http://lib.ugtu.net/books
9.3.JIunieH3noHHOE ¥ CBOOOHO pacipoCTpaHsIeMOe MPOrpaMMHOE 00eCTICUeHHE, B T.4.
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OTCYCCTBCHHOI'O HpOI/IBBO,Z[CTBaI
— Microsoft Office Professional Plus;

— Windows 8.
10.

MarepuajibHO-TeXHHYECKOe o0ecneyeHne JUCHMIIIMHBI

[Tomemenust ans OpoOBEJCHHUS BCEX BUAOB pPabOThL, MPETyCMOTPEHHBIX Y4eOHBIM

IJIaHOM, YKOMIIJICKTOBAHbI HGOGXO[[I/IMBIM OGOpy,Z[OBaHI/IeM U TCXHUYCCKUMH CpPCACTBAMU

00y4eHusl.

Tabmuma 10.1

O0ecne4eHHOCTh MaTePpHAJbLHO-TEXHHYeCKHX ycao0Buil peanusanuu OIIOII BO

Ne | HammenoBanme yueOHBIX HaunmenoBaHue nmoMerieHuii Ui npoBeaeHus | Anpec (MecTONoI0KeH)E) TOMEIIeHHH
/I HpEeIMETOB, KypCOB, BCEX BUJIOB y4eOHOH NEATEIBHOCTH, UTS TIPOBEJICHUS BCEX BHIOB yaeOHOIT
JUCIHIUTHH (MOIyIel), HpeyCMOTPEHHOH Yy4eOHBIM IIAHOM, B TOM JeATeTbHOCTH, IPEyCMOTPEHHOH
MIPAKTHKH, UHBIX BUJIOB YHCIIe TOMEIIEHHS JUTSl CaMOCTOS TETIBHOM y4eOHBIM IIaHOM (B cirydae
y4eOHOH AesTEeNbHOCTH, paboTEHI, C yKa3aHUEM ITePedHs] OCHOBHOTO peanu3anuy 00pa3oBaTeILHON
MpeIyCMOTPEHHBIX 000opyaOBaHUS MIPOrpaMMBI B CETEBOH (opme
y4eOHBIM IIIAHOM JOTIOJTHUTETBHO YKa3bIBaeTCS
o0pa3oBaTensHOM HaMMEHOBAHUE OPTaHU3ALUH, C
IIPOrpaMMBbl KOTOPOH 3aKJII0UEH JOTOBOP)
2 3
1 | Xumus Jlexyuonnvie 3ansamusi: 625039, TromeHcKast 00J1acTh,

VYueOHast aymuTopus JUIL  [IPOBEINCHMS  3aHATHI
JIEKIIHOHHOTO THIIA; TPYIIOBBIX M WHIMBHIYaJIbHBIX
KOHCYJIbTallM; TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM
aTTeCTalluu

OcHawennocmo:
VYueOHast MeOenb: CTONBI, CTYIbs, IOCKa ayJHTOpHAs
Komnerorep B kommuiekre — 1 wT., npoekrop — 1 mr.,

JKpaH — | mT., KOJIOHKa -2 mT. Buneomaraurodon -1
LIT., BUJEOKamepa -1 miT.

r.TiomeHb, yin. MenpHukaiite, 72, aya. 435.

Jlabopamopnvie 3anamus:

VuebHast  ayauTopusl U1l NIPOBENCHMS  3aHATHIL
CEeMHHApCKOro  THHA  (TabopaTopHBIE  3aHATHA);
TPYNIIOBBIX W  WHAWBHAYaJIbHBIX  KOHCYJIBTAIlWH;

TEKYIIEro KOHTPOJIA M IPOMEKYTOUHOM aTTecTaluy
OcHawennocmo:

VYueOHas MeOenb: CTOJbI, CTYJIbs, 10CKa ayAUTOPHAsL.
Berrsokaoit mkad - 1 mr., kad mms peaktuBos - 2
., HIxad nms nocyasr 1 nmpubopos - 3 mr.,
anektporuuTka - 1 ., Tymba metamindeckas - 2 mrt.,
Jlocka kmaccHas - 1 mrt., Cremnaxk yHUBepcalbHbIH - 1
., CymunpHeri mxad - 1 mr.

625039, TromeHckas 00JacTh,
r.Tromens, yin. MenbHukaiirte, 72, ayxn. 408.

Jlabopamopnvie 3anamus:

VYueOHas ayauTopust Uil TIPOBEINCHUS  3aHATUH
ceMUHapckoro  tuma  (labopaTopHble  3aHATHSA);
TPYNIOBBIX WM WHAMBHIYAJIbHBIX  KOHCYJIBTALMI;

TEKYIIET0 KOHTPOJIS U MPOMEXKYTOYHOH aTTeCTaIHH.
Ocnawennocmo:

VYueOHas MeOeb: CTONBI, CTYJbS, OCKa ayUTOPHAsL.
KommbroTep B KOMILIEKTE — 5 MIT.

BermsokHol mkad - 1 mT., Tymba MeTamdeckas - 5 mr.,
croin - 2 wt., [llkad ans peaktuBos - 2 wr., HIkad mus
nocyzisl ¥ pr6opos - 3 mrT., Tabyper abopaTopHsIii -
19 mr., Tenexka - 1 mr., TymOsl - 3 mr., Cremiax
apxuMBHBII - 1 MWT., AKBaJUCTWIATOP DJIEKTPUUECKHUN
AJ19a-10C3MO - 1 wrT., CaxapuMeTp yHHBEpPCalbHbIN
CVY-4 - 3 mr., Ilomspumerp kpyrosoit CM-3 - 2 mr.,
Tepmocrar TC-1/80CITY - 1 mr., Meram JIB-31
(meramnorpaduyecknii Mukpockon) - 1 mr., Becsr HR-
120 - 1 ., Becsr anektponneie OHAUSPA

213 - 1 mr., Becst HL-400 - 1 mr, VYuebGHo-
11a00paTOPHBIH KOMIUIEKC «XHMHs» - 4 IIT., AHHOH-
4100 pH-metp - 2 wr., Monomep U- 160MU - 1 mr.,
Koumyktomerp  «Ammon» 410K - 2 .,
Mukpotsepgomep IIMT-3M - 1 mr., Mogyms
«Tepmuyeckuit ananmus» - 3 wr., Moaynp «Tepmocrar»
-2 T., Monynb «YHUBepCaIbHBII KOHTPOILIEP) - 3 IMIT.,
Monynb «Qnektpoxumusi» - 1 mr., Mogyns
«Tepmoctaty - 1 wmr., Ph- merp PH-150M - 1 .,
Pedpakromerp UPD-45462M - 2 mr., pH-merp
AHHNOH-4100 - 1 wr., pH- merp PH-150M - 2 mwrt.,
pH- merp OH-150M - 1 mr., ®otomerp KDK-3-01-
«30M3» doTodaeKTprIecKHii - 2 mIT.

625039, TriomeHcKas 00IacTh,
r.TiomeHb, yi. MenpHukaiite, 72, ayxa. 410.

12




Jlabopamopnvie sansamus:

Vuebnas ayauTopus A NIPOBCACHHS — 3aHATHIL
CEMUHApPCKOro  THma  (nabopaTopHble — 3aHSTHSA);
TPYNNOBBIX M  WHIMBHUAYaJIbHBIX  KOHCYIIbTAlHil;

625039, TromeHckas 00JacTh,
r.TromeHsb, yi. MenbHuKaiite, 72, ayn. 433.

TEKYIIEr0 KOHTPOJIS ¥ IIPOMEXYTOYHOI aTTecTalnm.
OcHawennocmo:

YueOHast MeOenb: CTOJIBI, CTYIIbS, JOCKA ayJUTOPHAs.
Boimsoxaoit mkad - 1 mr., Hlkad ams omexast - 2 mwr.,
lIxa¢ g npubopos - 2 mr., mKad AI1 JOKYMEHTOB -
2 wr., Tym0a noakarHas - 4 1wT., CTOJN-MOMKa - 1 mit.,
cTelulak HaBecHOM K Mmoiike - 1 mr., Illtatus
nabopatopHelii - 1 mrT., 3nekTporumTka - 1 mr.,
BBINIPSMHUTENb - 1 1IT., raJlbBaHOMETP - 3 LIT.

Jlabopamopnvie sansamus:

VYyeOHast ayauropust JUIs  IPOBEIEHUS  3aHATHH
CEMHUHApPCKOro  Tuma  (IpaKTUYECKHe  3aHATHA),
TPYNIOBBIX M WHIMBHAYAJIbHBIX  KOHCYJbTALHA;
TEKYLIEro KOHTPOJIS M MPOMEXKYTOUHOH aTTeCTaIH.
OcHawennocmo:

VYueGHast MeOelb: CTOJIBL, CTY/bs, JOCKA ayAUTOPHAS.
llka¢ BerTspKHON - lmiT., Becst HR-120 -1 mit., Becobt
naboparopusle ananutnieckre AND HR-250A - luir.,

AKBaIMCTHJUIATOpD  dieKkTpudyeckud - 1 mr,
JlaGopaTopHbIil PErysIsaTop HANPSHKEHUS - 2 MIT.,
onekrporumrka - 1 mT., CymwibHeIE — mKkad

SNOL24/200 - lwr., llkad mis peaktuBoB - 2wWiT.,
Ikad st nocyasl 1 npubdopos - 3mrt., Cron BC - 1.

625039, TromeHcKas 00JacTh,
r.TiomeHb, yi1. MenbHukaiite, 72, ayxa. 406.

Jlabopamopnvie sanamus:

VYueOHas ayauTopust U NPOBEICHHS  3aHATUI
CeMHHApCKOro  THHAa  (J1abopaTopHbIE  3aHSATHA);
TPYNIIOBBIX ¥ WHIWBHAYalbHBIX  KOHCYJbTAIlUid;
TEKyLIEro KOHTPOJIS X IPOMEXKYTOUHOH aTTecTaliu.
OcHawennocme:

YueOHast MeOellb: CTONBI, CTYIbS, JOCKA ayAUTOPHAsL.
Kommnerorep B komruiekre — 1 mir.

Cron npubOpHBIi - 2 wT., BerrspkHOM mkad - 1 wrT.,
[Ixa¢ i mocyns! ¥ puOOPOB - 2 IIT., CTOI-MOHKa - 1
LIT., SIEKTPOIUIUTKA - 1 MIT., BBIIPAMUTEND - 1
ImT.,rameBaHoMerp - 1 mr., AxBaguctuwiustop JID-
10OMO - 1 mt.

625039, TriomeHcKass 00JacTh,
r.TromeHb, yi1. MenpHuKaiite, 72, aya. 438

JlabopamopHuvie 3anamus:

VYueOHas ayauTopust UL TIPOBEICHHS  3aHATHI
CEMMHApCKOro  TWma  (1abopaTopHEIE  3aHATHS);
TPYNNOBBIX W WHAMBHIYaNbHBIX  KOHCYIbTAIMM;
TEKYIIEro KOHTPOJIA U MPOMEXKYTOYHOH aTTeCTaluH.
OcHawennocmo:

VYueOHas MeOenb: CTOJbI, CTYJIbs, I0CKa ayUTOPHASL.
Moiika - 2 mT., BRITSOKHOH MKad - 7 mT., cTON 7ab. - 2
mT., Tabyper - 12 mr., mKad a1 peakTHBOB - 2 IIT.,
YcranoBka — THTpoBanbHas - 8  mT., OKpaH
SkreenMediaManual 213*213 MW nacrennsiii - 1 mr.,
Pedpaxromerp UPD-4552M ¢ moxcBeTkoi u Jor.
Llxkasoii - 2 mrt., dnekrporututka 3iara- 114t - 15 mr.,
Becsr anextporasie OHAUS PA213 - 1 mit., lxad
cymmneHbrid 1HIC-80-01CITY - 2 mr., M3meputens
temreparypsl u Brnakaoctd CENTER370 - 2 mir., pH-
metp kapmanubii  pHep4 (1...14pH; 0+60rpan)

WaterprofFamily mox. HI98127 - 1 mr.

625039, TriomeHcKas 00JacTh,
r.Tiomenb, yi1. MenpHuKaiite, 72, aya. 430
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Jlabopamopnvie 3ansamus: 625039, TromeHckas 001acTs,
Vuebnast ayaumTopust sl mpoBedeHHs  3aHsATHil |T.TroMeHs, yi. MenbHuUKaiiTe, 72, ayn. 436.
CEeMUHApPCKOro  THma  (abopaTopHble  3aHSTHSA);
TPYNIIOBBIX M  HHAWBHAYaJbHBIX  KOHCYJIBTAIlUH;
TEKYIIEero KOHTPOJIS M IPOMEKYTOUHOU aTTeCTaIllHU
OcHawennocmo:

YueOHast MeOellb: CTONBL, CTYIbS, 1OCKA ayAUTOPHAsL.
Kowmmslorep B kommuiekte — 1 mr.

JlaGopaTopHbIii CTON ABYXTYMOOBBIH - 2 MIT., CTOI
11ab0paTOpHBI - 6 1IT., CTOJ MpUCTaBKa - | wT., Moiika
JIAB- PRO - 1 mr., Tymba meram - 2 mr., Tymba
nojkarHas - 4 wr., Tadypers! - 12 wr., cry:a - 11 mr.,
BerrspxHO# mikad - 1 mr., cTemnax yHuBepcaabHIHCY -
1- 1 wr., AKBaIUCTHIISITOP JIEKTPUUECKHii - 1 mT.,Beckl
CF-200 - 1 mr., Uonomep U-160 benapycs - 2 wrT.,
Honomep «Annon-7010» - 1 mr., Konbonarpesatens
I15-4130M - 1 mt., KongykromeTp

«AHHOH»4 10K - 1 wmT.,
KoHmykTOMeTp/KOHIIEHTpATOMED 11abopaTOPHBIA
Annon 4120 - 4 mr., MarautHas Memajika c

nozgorpesoM [19-6100 - 1 wir., Ph-merp PH-150M - 3
mwr., pH- merp AHMOH-4100 - 2 ., pH-metp 1-160
M(9-kananpHblii) - 3 wT., pH-MeTp-MUILTHBOIBTMETP
PH-150M - 3 mwr., Tutpatop ammepoMeTpHyYeCcKHit
Okcnept-001A - 2 mr., YcraHOBKa THUTpOBaJIbHAS - 2
T., YcTpoiicTBO Mt cymky nocyxst I19- 2000 - 1 mT.,
HItatuB mabopatopusrii [19-2700 - 3 mt., MarautHas

memaika [13-6100 - 5 mr.

11. Metoauyeckue yka3zanusi no opranusauuu CPC
11.1. Memoouueckue yxkazanus no nod20moeKe K RPaAKmMuU4ecKum, 1a00pamopHsm
3AHAMUAM.

Opranudeckass XUMUS: METOJAMYSCKHE YKa3aHUS IO JIA0OpaTOPHBIM paboTam Jyis
oOyuaromuxcs cneruansHoctu 28.03.03 "Hanomarepuansl" ounoit popmsl o0ydenus / TUY;
coct. JI. K. Kotnosa. - Tromens: TUY, 2023. - 49 c. - Dnektponnas 6udbnuorexka THUY. -
bubmuorp: c¢. 44. - ~b. um. - Tekcr: anexTpoHHbIid.http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64_ft.exe?

Knaccudukanus  Heopranmdeckux coeauHenuil. [lomydyeHue wu  cBoiicTBa:
METOJMYECKUE YKa3aHus i J1aOOpaTOpHBIX 3aHATHH 10 JaucuuIUinHe "Xumus" s
CTYAEHTOB, oOyuatomuxcs o HanpasieHuto 08.03.01 "CrpoutensctBo” / TUY; coct. JI. A.
[MTumueBa. - Tromens: TUY, 2017. - 40 c.: tabn., puc. - DnekrponHas o6udimuorexka THUY. -
bubmuorp.: c. 38. - Tekct: HemocpeAcTBeHHbIH. Pexxum moctyna: http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64_ft.exe?

OO0mmas 1 HEOpraHUYEeCKass XUMHUS: METOAUYECKHE YKa3aHUs Uil J1a00paTOPHBIX
3aHSATUHN JUIsl CTYJIEHTOB BCEX CIEIMATLHOCTEN M HAIPaBIECHUN OYHOW U 3a04HOM (Hopm
oOyuenus. Y. 1. OcHOBHBIE KJIACCHI HEOPTaHUYECKUX COCAMHEHMH. XUMHUYECKash KMHETHKA.
Xumnueckoe pasaosecue / TroM HI'Y; coct.: H. M. Xneirosa, JI. H. Makaposa. - TioMeHb:
TioM[HI'Y, 2015. - 29 c.: Tabu. - [OcHOBHBIE KJIAaCChl HEOPTAHUUYECKUX COSAMHEHMIA]. -
[Xumudeckass kuHeTHKa]. - [Xwmuueckoe paBHOBecwe]. - buOmmorp.: c¢. 25. - Tekct:
HEMOCpPeCTBEHHBIN. Pexxum JOCTyTA! http://webirbis.tsogu.ru/cqi-
bin/irbis64r_plus/cqgiirbis_64 ft.exe?S21COLORTERMS=0&LNG=&721ID=GUEST&I21D
BN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=brief
HTML ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=%D0%A3%D0%94%D0%9A
%20544%2807%29%2F%D0%9E%2D28%2D514594%3C.%3E&USES21ALL=1

JucnepcHble CHCTEMBI: METOAMYECKHE YKa3aHUsl MO JucuuiiiiHe "Xumusg" K
naboparopHO# paboTe cTyaeHToB, oOydatomuxcs mo HampasiienusMm 131000 - "Hedrerazosoe
neno" / TromI'HI'Y; coct.: JI. . Aunpuanosa, A. I1. [Tuesa. - Tromens: Trom[HI'Y, 2015. - 22
c. - Pexxum mocryma: http://webirbis.tsogu.ru/cgi- bin/irbis64r_plus/cgiirbis_64_ft.exe?

11.2. Memoouueckue ykazanusa no opeanu3zayuu camocmoamenbHoi padomel.
XuMus: METOIUYECKHE YyKa3aHUs [0 H3YyYCHUIO JUCHUIUIMHBI W OpTaHU3alud
CaMOCTOSITEIIbHOW pabOoThI /715 CTYACHTOB HarpasieHus moarotoBku 23.03.03 "Dkcruryatanus
TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIIIUH U KOMILICKCOB" Bcex hopm oOyuenus / TUY; coct. B.
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http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?S21COLORTERMS=0&LNG&Z21ID=GUEST&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI%3D%D0%A3%D0%94%D0%9A%20544%2807%29%2F%D0%9E%2D28%2D514594%3C.%3E&USES21ALL=1
http://webirbis.tsogu.ru/cgi-

B. lImuar. - Tromenn: TUY, 2018. - 24 c. - DnekrponHas 6ubimoreka TUY. - Tekcr:
HEMOCPEICTBEHHBIH. Pexum JOCTyTIA: http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?

[TouMepsl: METOAMUYECKHE YKa3aHUs 1O AUCHMILIMHE "XUMUSA" K CaMOCTOSITENbHOM

pabote cTymeHTOB, oOydarommxcs mo HampasieHusm 131000 - "Hedrerasosoe npeno" /
TroMI'HI'Y; cocr.: JI. . Aunpuanosa, A. I1. [Tuesa, JI. H. Makaposa. - Tromens: TroM[ HI'Y,
2015. - 18 c¢: wmn. - Pexum  jgocryma: http://webirbis.tsogu.ru/cgi-

bin/irbis64r plus/cqiirb-i.s 64 ft.exe?

CamocrosrenbHas paboTa SBISETCS OJHOM U3 BaKHEHIINMX (GopM H3ydeHus JroOon
JUCHUITIIUHBI. Ona mo3BOMISIET CUCTCMATU3UPOBATL U yI‘JIy6I/ITb TCOPCTUYCCKUC 3HaHUA,
3aKpenUTh YMEHUS M HAaBBIKHM, CIOCOOCTBYET Pa3BUTHIO YMEHMH IOJIb30BAThCA HAY4YHOU U
yueOHO-MeToiuYeckol  nuTepaTypoil. Ilo3HaBaTenbHas  JEATENBHOCTH B IpOLECCE
CaMOCTOSITeNIbHOW paboThl TpeOyeT OT CTYAEHTa BBICOKOI'O YPOBHS aKTUBHOCTU U
CaMOOPIraHU30BaHHOCTH.

B yueOHOM mporecce BBIAEIAIOT J1Ba BU/Ia CAMOCTOSITEIbHOW PaOOThL: ayJUTOPHAs U

BHEAyIUTOPHASI.

AymuTopHas caMocTosiTelIbHass paboTa MO JUCLUIUIMHE BBIIOJIHIETCS Ha Y4eOHBIX
3aHATHSIX 0] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIpENoaBaTesis U 110 €ro 3a/1aHul0.

BHreaynuropHas camocTosiTenbHas paboTa CTyIeHTOB IIPE/ICTAaBIIAET COOOH JIOTHUECKOe
NPOJIOJDKCHUE ayIUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHHM Ha BBINOJIHEHHE ATOH paboTHI
periaMeHTUpYoTCs pabounM yueOHbIM I1aHOM. PexxuM paboTsl BEIOHMpaeT caM o0yJaromuncs
B 3aBUCHUMOCTH OT CBOHMX CIIOCOOHOCTEH M KOHKPETHBIX YCIIOBHA.

CamocrosTrenbHas paboTa MOXET OCYLIECTBIATHCS WHAMBUIAYAJIbHO WIM TPYIIaMU
CTYJEHTOB B 3aBUCUMOCTHU OT IIeJId, 00beMa, KOHKPETHOM TEMaTUKH CaMOCTOSTEIbHON
paboThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH CTY/I€HTOB.

CamocrosiTenbHast paboTa BKIIIOUaeT B ce0st pabOTy ¢ KOHCIEKTOM JIEKUUH, U3ydeHHE
U KOHCIIEKTUPOBaHME PEKOMEHJIYeMOHl  JuTepaTypbl, IOATOTOBKAa  MYJIbTUMEAHA-
COO0O0ILIeHN I/ TOKIIaJI0B, TOTOTOBKA pedepara, TECTUPOBAHUE, PEIICHNE 3a7aul yIpaKHEHUN
no oOpasly, pelleHHe BapHAaTUBHBIX 3aj]ay, BBINOJHEHHE YEpTEXeH, CXeM, pacyeToB
(rpaduueckux paboT), peleHue CUTYalMOHHbBIX (ITpodecCHOoHaNbHBIX) 3a7a4, MOJATOTOBKA K
JICIOBBIM MI'PaM, INPOEKTHUPOBAHUE U MOJECIMPOBAHUE pPa3HbIX BHJIOB U KOMIIOHEHTOB
npoQeCCHOHATIBHON 1EeATENbHOCTH, HAyYHO-UCCIIEI0BATENBCKYIO pabOTy U JIp.

KoHTposib pe3ynbTaToB BHEAYIUTOPHON CaMOCTOSATENbHON pabOThI CTYJIEHTOB MOXKET
OCYIIIECTBIISITHCS B MpeZesiax BpEMEHHU, OTBEACHHOTO Ha 00s3aTeNbHble yYeOHbIE 3aHATHUS 110
JUCLUIUIMHE U BHE ayTUTOPHYIO CAMOCTOSTENIbHYIO paObOTy CTYIEHTOB IO AUCLUIIIUHE, MOKET
MIPOXOJUTH B MHUCbMEHHOM, YCTHOM WJIM CMeIIaHHOM (opme.
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[Tpunoxenue 1

IInanupyemMble pe3y/abTaThbl 00y4eHHUs A1 (POPMHPOBAHNUS KOMIIETEHIIMH U KPUTEPHH UX OLIEHUBAHUSA

Jucrunnuaa — Xumus

Hanpasnenue moarotosku: 15.03.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE 00CCIICUCHNUE MAIIMHOCTPOUTEIBHBIX TIPOU3BOJICTB
abaTeIBarOIIero 000PYI0BaHUS M HHCTPYMEHTATIBHBIX CHCTEM

HanpasnenHocts (mpoduis): KoHcTpykTOpckoe obecnedeHne MeTauioo0

Kopx u HaumeHoBanue
pesyJibTara 00y4eHus 1o

Ko u HauMeHOBaHKE

Kon xomnerenuuun pe3yibTaTa 00y4eHus 110

Kputepnu olieHHBaHUS pe3yIbTaTOB 00YICHHS

1-2 3 4 5
JMCLUILINHE JIMCLMIINHE
3natsb 31 nytu noucka He 3naer nytu noucka Henocrarouno xopomo Xopolo 3HaeT nmyTH B cosepieHcTBe 3HaeT
NH()OPMAIMOHHEIX NH(OPMAIMOHHEIX 3HAeT ITyTH ITOUCKa MOMCKa HHPOPMALMOHHBIX | ITyTH HOHCKa
HCTOYHHKOB HCTOYHHKOB MH()OPMAOHHBIX HCTOYHHKOB HMH()OPMAOHHBIX
HCTOYHUKOB HCTOYHUKOB

YMmers Y1 npumeHsiTh
HOJIy4EHHYIO U
00paboTaHHYIO
uHpOpMALHIO 1S
PEIICHUS] XUMHIECKUX
3a1a4

VK-1.1 OcymecTBisier
BBIOOD aKTyaJIbHBIX
poccuiickux u
3apyOeKHBIX HICTOUYHUKOB,
a TaKXKe MOUCK, cOop u

00paboTKy HH(pOpMALKH,

He ymeer npumensth
HOJIy4EHHYIO U
00paboTaHHYIO
uH(pOpMALIHUIO 1S
PEIICHUS] XUMHIECKUX
3a1a4

TlocpencTBeHHO ymeeT
HPHMEHSATH IIOJTy4CHHYIO H
0o0paboTaHHYIO
uHGOpPMALHIO 115
PELICHUSI XHMHYECKUX
3aa4

XopoI1110 yMeeT IpUMEHSTh
HOJIY4CHHYIO U
00paboTaHHYIO
HHOOPMALIHIO TS
PELICHHS XUMUYECKUX
3a1a4

B coBepiieHcte ymeer
MIPUMEHSTH IIOTy4YCHHYIO U
0bpaboTaHHYIO
HHGOPMALUIO IS
PEIICHUSI XUMHIECKUX
3aa4y

HEOOXOXMMOH 1IIst
peLIeHUs OCTABICHHON
3aaun

Baagers B1 meronamu
BbIOOpPA, HCTOYHUKOB, &
TaKXe IMOUCKa, coopa u
00paboTKN MHPOPMALIUH,
HEOOXOIUMOI TSt
PpEIIeHNUS TIOCTaBICHHON
3aJla4ui 110 O0IIEeH XUMHUHU

He Bnageer metomamu
BbIOOpPA, HICTOYHHUKOB, &
TaKXe IMOUCKa, coopa U
00paboTKN MHPOPMALIUH,
HEOOXOTUMOI TSt
PpELICHHUS TOCTaBICHHON
3aJ1a4ui 110 OO0IIEel XUMHUHU

TlocpencrBenHo Biajgeer
MeEToJlaMu BbIOOpA,
HMCTOYHHKOB, a TAKIKE
rmoucka, coopa u
00paboTkn MH(OpManuy,
HEOOXOIUMOi TS
peIIeHUs TOCTaBIEHHOMN
3aJ1a4yM 110 O0IIeN XUMHH

Xoporo Biaaeer
MeToJaMH BbIOOpA,
HUCTOYHHKOB, a TAKXE
MoUcKa, coopa u
06paboTku nH OpManuH,
HEOOXOIUMOI JITst
pelIeHus MOCTaBIEHHON
3a7a4H 110 00IIEeH XUMHH

B coBepuieHcTBe Biageer
MeToJlaMu BbIOOpA,
HMCTOYHHKOB, a TAKIKE
roucka, coopa u
006paboTku nHMOpMAaHH,
HEOOXOAUMOi TSt
PEIIeHUs TOCTaBIEHHOM
3aJla4yy 110 00IIel XUMHUHU

VK-1 CriocoGex 3HaTh 32 KakuM o6pazoM

He 3naer xakum oOpazom

ITocpencTBeHHO 3HAET,

Xopo11o 3HaeT, KakuM

B coBepmiencTse 3Haer,

OCYILIECTBIIAT TIOHCK cremyer cremyer KaKHM 00pa3oM CliesyeT obpasoM cremyer KaKHM 00pa3oM ClieqyeT
o ’ CHCTEMaTH3UPOBATh U CHCTEMaTU3UPOBATh U CHCTEMaTH3UPOBATh U CHCTEMaTH3UPOBATh U CHCTEMaTU3HPOBATh U
KPUTHYECKUil aHaIn3 U
KPUTHYECKU KPUTHYECKU KPUTHYECKU KPUTHYECKU KPUTHYECKU
cuHTe3 HHbOPMAIHH, P P P P P
L HaJIM3UPOBATH HaJIM3UPOBATH HaJIM3UPOBATh HaJIM3UPOBATH HaJIM3UPOBATh
TIPHMEHSTH CHCTEMHBII aHAIU3HPOBA aHAIU3HPOBA aHaIN3HPOBA aHaIU3MPOBA AHAJIU3HPOBA
TTO/TXOJT TS PEMICHHS uHpopMaLIo uHpopMaImo, HHpOpMALHIO, uH(OpPMALHIO, HHpOPMALHIO,
MOJTy4eHHYIO U3 Pa3HBIX MOJTy4eHHYIO U3 Pa3HbIX MOTyYEeHHYIO U3 Pa3HBIX MOJTy4eHHYIO U3 Pa3HBIX MOTYYEHHYIO U3 Pa3HBIX
TOCTABJIEHHBIX 3a/1a4 VK-1.2. Cucremarusupyer YHCHHY p YHCHHY p YCHHY p YHCHHY p YHCHHYIO 13 p
HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHUKOB
U KPUTUYECKU
aHaTM3MpyeT Ymers Y2 He ymeer [MocpencTBenno ymeer Xopomo ymeer B cosepiiencTse ymeer
HH(OpMALHIO CHCTEMATH3HPOBATh, CHCTEMATH3HPOBATh, CHCTEMaTH3HPOBATh, CHCTEMaTH3HPOBATh, CHCTEMATH3HPOBATh,
>
KPUTHYECKU KPUTHYECKU KPHTHIECKU KPUTHYECKU KPHTHYIECKU
MOJTYYEHHYIO U3 Pa3HBIX P P p p p
HCTOUHIKOB. B aHaIU3UPOBaTh aHaIN3UPOBaTh aHATU3HPOBAThH aHaIU3UPOBATH aHAIN3UPOBATh
COOTBET CTBm’{ c nHbOpMaIHIO, nHbOpMaIHIo, nHdopManuo, nHdopManuIo, nHdopMmarmio,
TpeGOBAHMAMH H HOJy9eHHYIO H3 Pa3HBIX TIOJTy9EHHYIO U3 Pa3HBIX MOTy9IEHHYIO U3 Pa3HBIX TIOJTYEHHYIO U3 Pa3HBIX TIOJTYYEHHYFO U3 Pa3HBIX
HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHUKOB

YCJIOBUSAMH 3a/1a41

Bananers B2 naBbikamu
IpUMeHeHNs nHGopMaLuu
B COOTBETCTBUHM C
TpeOOBaHUAMH U
YCIIOBUSIMH 3a/1a4 00LIei
XUMHH

He Brnageet HaBbIKAaMH
IpUMeHeHNs nHGopMarun
B COOTBETCTBUH C
TpeOOBaHUAMH U
YCIIOBHSAMH 3a]1a4 0o0Ien
XUMHHU

ITocpencTBenHo Biageet
HaBbIKaMU IIPIMEHEHHS
uHpOpMaLUK B
COOTBETCTBHUH C
TpeGOBaHUAMHU U
YCIIOBHSIMH 3a71a4 001eit
XUMHUN

Xopo1o BiajgeeT
HaBBIKAMH IPHMEHEHHSI
uHpopManuu B
COOTBETCTBHH C
TpeOOBaHUSIMH
YCIIOBHAMH 3a]1a4 00IIeH
XUMHHI

B cosepmenctse Biageer
HaBbIKaMU IIPIMEHEHHS
uHpOpMaLUH B
COOTBETCTBHU C
TpeOOBaHUAMH U
YCIIOBHSIMH 33134 001iei
XUMHHU

VYK-1.3. Ucnonssyer
METOJIMKH CHCTEMHOT'O
HOJIX0/1a MPH PEIICHUH

TIOCTABJICHHBIX 3314

3HaTth 33 pa3nuuHbIe
METOANKH CUCTEMHOTO
HOJIX0/1a MPH PEIICHUH
XUMHYECKHUX 3a1a4

He 3naer meToauk
CUCTEMHOI'0 IMOAX04a IpU
PELICHNH XUMHUYCCKUX
3aga4

HOCpeZ{CTBeHHO 3HACT
METOAUKHU CUCTEMHOI'O
rnoaxoAa npu pereHun
XUMHUYCCKUX 3a1a4

XOpOHIO 3HACT MCTOOAUKHU
CUCTEMHOI'0O ITOAX0Aa IpU
PCIICHNH XUMHUYCCKUX
3aaa4

B COBCPIICHCTBE 3HACT
MCETOAUKH CUCTEMHOT'O
noaxoaa npu peleHun
XUMHUYECCKHUX 3a1a4
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YMmeTs Y3 npuMeHsITH
METOJMKH CHCTEMHOIO
MO/IX0/Ia TIPH PELICHUH
3ama4 o0mel XUMUKI

He ymeer npumensth
METOJJMKH CHCTEMHOTO
MO/IXO/Ia ITPH PELICHHI
3a/a4 O0MIEH XUMUHU

IocpencTBenno ymeer
HPHMEHATh METOJMKH
CHCTEMHOT'0 IO/IX0/1a ITPU
peIIeHUH 3a1a4 o0men
XUMHUA

XopoIo ymeeT IpUMeHSTh
METOJIMKH CHCTEMHOTO
MOXO0/a TIPU PEIICHUH
3aa4 O0IIeH XUMUU

B coBepiieHcTBe 3HaET
METOJMKH CHCTEMHOTO
[10JIX0/1a IIPH PELIEHUU
XUMHYECKHUX 3a1a9

Baagers B3 MeTogukamm
CHCTEMHOT0 ITOJXO0/[a IPH
pelIeHny 3a1a4 o0Imei
XUMHHI

He Bageer MeToukaMu
CHCTEMHOT0 [0/IX0/1a K
PpEIIeHUIO 3a1a4 00Ie
XUMHH

IlocpencTBeHHO BrageeT
METO/IMKAMH CHCTEMHOTO
[10/1X0/1a MIPH PEIICHUH
3a/1a4 00IIeH XUMHUHA

XopoI1o BiaaeeT
METOJUKAMHU CUCTEMHOTO
MOAXO0/a IIPHU PeIICHHI
3a7a4 o01Iel XUMHUHU

B coBepiiieHcTBE Briaeer
METOIUKAMU CUCTEMHOTO
MOIX0/1a TIPU PEIICHUN
3a71a4 o0IIeH XUMUKI

VYK-2 Criocoben
OIPEACNATh KPYT 3a/a4u B
paMKax MOCTaBJICHHOU
LIESH U BBIOMPATh
ONTHMAJTBHBIEC CITOCOOBI KX
pELIeHNs, HCXOMS U3
JIEACTBYIOIIMX MPABOBBIX
HOPM, UMEFOIIUXCS
pecypcoB U OrpaHUYEHUN

VK-2.1 IlpoBomut aHamm3
MOCTaBJIEHHOH 1IN U
dhopmymupyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33]1a4,
KOTOpbIE HEOOXO0IUMO
peumTh IS ee
JIOCTHKEHHSI.

3natpb 34 MeToab!
XHMHYECKOT0 aHajm3a
HEOOXOIUMBIC ISt
peanH3aniy MoCTaBIeHHBIX
nesneii u 3agay.

He 3Haer MeTo/ib1
XHMHYECKOT0 aHajm3a
HEOOXOIUMBIC ISt
peanH3aniy MoCTaBICHHBIX
neseii u 3agad.

TlocpencTBeHHO 3HaeT
METO/Ibl XHMHUYECKOTO
aHaJ3a He0OXOIMMBIE IS
pean3alny MOCTaBICHHBIX
1enei u 3a1au

X0poI1110 3HAET METO b
XMMHYECKOTO aHaJIn3a
HEOO0XOIUMBIE IS
pea3aniy MOCTaBICHHBIX
nenel u 3anau

B cosepiuenctse 3HaeT
METO/Ibl XUMHUYECKOTO
aHaJM3a HeOOXOIMMBIE IS
peann3ainy MOCTaBICHHBIX
1esnei u 3a1au

Ymers Y4
dhopmynpoBatb
B3aUMOCBSI3aHHBIC 3a]aUl
BO3HHUKAIOIHE TIPH
peanu3anum MocTaBICHHBIX
nesneii u 3a1a4.

He ymeer ¢popmynupoBats
B3aMMOCBSI3aHHbIC 331241
BO3HHKAIOLIHE [IPH
pea3aIiy MOCTaBIEHHBIX
LeJiel 1 3aaad4.

TlocpeacTBeHHO ymeeT
(dopmynrpoBaTh
B3aMMOCBSI3aHHbIE 3a/1a4
BO3HHKAIOIKE TIPH
peann3anny MoCTaBIeHHBIX
nenei u 3aaay.

Xopomo ymeer
hopmymupoBath
B3aHMOCBSI3aHHbIC 331a41
BO3HUKAFOIIKE TIPH
peaH3anny MOCTaBICHHBIX
nenei u 3a1a4.

B coBepiieHcTBE ymeeT
(hopMyHpoBaTh
B3aMMOCBSI3aHHbIE 3a/Ia4l
BO3HHKAIOIIUE TIPH
peann3ainy MoCTaBICHHBIX
nenei u 3amay.

Baaners B4 MeTonamu
XAMHYECKOTO aHAIN3a
HEOOXOIUMBIMH JIJISI
peanu3anuy MoCTaBICHHBIX
nesneit u 3amad.

He Bnageer meTomamu
XUMHUYECKOTO aHaJIHM3a
HEOOXOIUMBIMH JIJIsI
peanu3annm MoCTaBICHHBIX
nesneit u 3amad.

ITocpencTBeHHo BiajgeeT
METOJaMH XMMHYECKOTO
aHaan3a HEOOXOIMMBIMHU
JUTS peaTu3anuu
TOCTaBJCHHBIX IEIeH U
3a/1a4.

XopolIo Biajieer
METOAaMU XUMHUYECKOTO
aHaJIM3a HEOOXOIMMBIMHU
JUTSL peai3anuu
TOCTaBJICHHBIX 1I€JIEH 1
3a/1a4.

B cosepienctse Briageer
METOJaMHi XUMHUYECKOTO
aHaJIM3a HeOOXOIUMBIMU
JUTSL peaTn3aluu
TIOCTaBJICHHBIX LIEJIEN 1
3a/1a4.

VK-2.2 Beibupaer
ONTUMANBHBIN CII0CO0
peleHust 3a1a4, HCXOIsI U3
HMEIOIIHXCSI PECYpPCOB H
OTrpaHUYeHUH.

3HaTth 35 criocoOsI
PeIIeHHUs] XHMIYECKHX
3aj1a4, UCXO/Is 13
HUMEIOLINXCSI PECYPCOB H
OrpaHHYEHHH.

He 3Haet cniocoOst
pEIIeHNS XUMUYECKHX
3a/1a4, HCXOMA U3
MMEIONIMXCS PECYPCOB U
OrpaHHYEHHUI.

IocpencTBenHo 3HaeT
CIOCOOBI PEIIeHNUS
XMMHYECKHUX 3a/1a4, HCXO/I
U3 UMEIOIIUXCS PECYPCOB U
OrpaHUYEHMI.

Xopom1o 3HaeT Crnocoost
pEIIeHNs XUMUYECKHX
3a1a4, UCXOAS U3
UMEIOIHXCS PECYPCOB U
OrpaHHYEHHH.

B coBepiencTse 3HaeT
CHoCcOOBI pereHust
XUMHUYECKHX 3a/1a, HCXO/
13 UMEIOIIUXCS PECYPCOB U
OrpaHHYEHHIA.

Ymetb Y5 BHIOUpATH
ONTHMAJIBHBIN CIIOCO0
PpelIeHus 3312, HCXOIS U3
HUMEIOLINXCSI PECYPCOB U

He ymeer BbiOupaTth
ONTHMAJIBHBIN CIIOCO0
PpeleHus 3842, HCXOISI 13
HUMEIOLINXCSI PECYPCOB U

ITocpencTBenno ymeer
BEIOMPATh ONTHMAJIbHBIA
croco0 peleHus 3anay,
HMCXO/Is U3 UMEIOIIUXCS

XopoI1o ymeeT BEIOMpaTh
ONTHUMAJIBHBIN CIIOCO0
PpelIeHus 3813, HCXOIS 13
HUMEIOLIHXCSI PECYPCOB U

B coBepmiencTtse ymeer
BEIOMPAThH ONTHMAJIbHBIH
croco0 peneHus 3anad,
HMCXOJIs U3 UMEIOIIUXCS

OTrpaHUYCHUI. OTpaHUYCHUI. PECypcoB U OrpaHUYCHUI. OTrpaHUYCHUI. PECypcoB U OTpaHUYCHUI.
Baapers BS He Bnaneer IMocpencTBeHHO BIaJeeT Xoporo BrajgeeT B coBepiieHcTBE BajeeT
OITUMAJILHBIMH OITUMAJILHBIMH ONTUMATbHBIMU ONTUMAJIbHBIMH ONTHMATbHBIMU

croco6amu penreHus
3aj1a4, HCXOLI M3
MMEIOIIHUXCS PECYPCOB H
OTpaHUYCHUIL.

croco6amu penreHus
3aj1a4, HCXOJIsI U3
MMEIOIIUXCS PECYPCOB U
OTrpaHHUYEHUL.

crnoco6amu peneHus
3a/1a4, MCXO/LI U3
HMEIOIIHXCS PECYPCOB U
OrpaHHYCHUN.

crocobamu penreHus
3a/1a4, HCXOJISI M3
MMEIOLIHUXCS] PECYPCOB
OrpaHHUYeHUi.

CIIO0co0aMu penIeHus
3a/1a4, MCXOZLI U3
HMEIOIIHXCS PECYPCOB U
OrpaHHYCHUH.
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[punoxenue 2
KAPTA
00ecre4eHHOCTH JUCHUILIMHBI YUeOHOI 1 y4eOHO-MeTOUYeCKOil JIuTepaTypoi

JTUCIHUIUIAHBL: XUMHUS

Hanpasnenue moarorosku: 15.03.05 KoHCTPYyKTOPCKO-TEXHOIOTHYECKOE 00ECTICUCHUE
MalIMHOCTPOUTEIIBHBIX TPOU3BOJICTB

Hamnpasnennocts (mpoduis): KoHcTpykTOopckoe obecrneueHne MeTaiioo0padbaThIBatoIIero
000pyIOBaHUS U HMHCTPYMEHTATbHBIX CHCTEM

KonTuarenr
HasBanwue yue6HOTO, yaeOHO- Ob6ecnedeHHOCTD Hamnuue
KommyectBo oOyyJarommxcs,
Ne METOJUIECKOTO U3TaHHMs, aBTOP, obydaronmxcs JIEKTPOHHOTO
9K3eMILTIPOB B HCHOJIb3YIONIHX .
/I W31aTeNbCTBO, BUI U3aHHUS, TOX JIUTEPaTypoi, BapuanTa B ObC
BUK YKa3aHHYIO 0
U3IaHus % (+-)

JUTEpaTypy

T'munka, H.JI. O0mas xumus : y4eGHOC]
mocoOue I CTYICHTOB HEXUMUYECKUX
cnenuansHoctel By3oB / H. JI. I'nHKa ;
pen.: B. A. Tlonkos, A. B. ba6kos. - 17
1 ¢ u3d., Jom. U mepepabd. - Mocksa : 287 30 100 -
IOpaiir, 2010. — 886 c.

T'muaka, H. JI.  OOGOmas xumus .
yueOHuK st By3oB / H. JI. ['nunKa ;
noj pepakuueir B. A, Ilomkosa,
2 A. B. babkoBa. — 20-¢ u3 1., mepepab. oOPpP* 30 100 +
u non. — MockBa : W3narenscTBo
IOpaiir, 2025. — 717 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-
19092-2. — TeKCT : IMeKTPOHHBIH //
O6pazoBaTensHast wiarpopma
IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/569090

T'nuaka, H. JI. OOmas xumus :
yuebHuk ans By3oB / H. JL
I'munka ; mox penakuueit B. A.
TlonkoBa, A. B. BabkoBa. —
20-¢ w3n., mepepab. u gom. —
Mockaa : N3natenscTBO
IOpaiit, 2025. — 717 c¢. —
(Briciee  obpa3oBaHue). —
ISBN 978-5-534-19092-2. —
Tekcr : ONEKTPOHHBIA  //
Ob6pasoBaTenbHas 1IaTpopma
Opaiitr  [caiitT]. — URL:
https://urait.ru/bcode/569090

Op* 30 100 +

Awnnpuanosa JI. M. O6mas xumus :
yuebHOe mocobue Mo JUCHHIUINHE
"Xumua" K caMOCTOSTEIbHOM
paboTe CTYIEHTOB HEXMMUYECKUX
4 | cmenmanbHOCTEH OYHOM  OPMEI 43+DP* 30 100 +
obyuenus / JI. 1. Aanpuanosa, A.
II. Iuesa ; TroM[HI'Y. - 2-¢ u3n.,

nepepad. u gom. - TromeHb
TioM[HI'Y, 2014. - 102 c. - URL:
https://clck.ru/3Fw3Ci.

Awnppuanosa, JI. M. O0mas xumus :
yuebHOe TOocoOHe MO TUCIUILTHHE
"Xumus" K CaMOCTOSTEIBHOM H
KOHTPOJIEHOU paboram TSt
CTY/ICHTOB 3a0YHOMI (hopmbt
o0yuenus mo Hampasiennio 131000
- "Hedrerazosoe nemo" / JI. WU.
5 | Augpuanosa, A. II. TlueBa ; 167+5P* 30 100 +
TomM['HI'Y. - Tromens : TroM[HI'Y,
2014. - 116 c. : mi., rpad. - URL:
https://e.lanbook.com/book/58756. -
Pexxum  pmoctyma: i aBTOp.
0JIb30BaTeNEH. - DJIeKTpOHHAs
oubmmorexka TUY.

OP* — 3eKTPOHHBIN pecypc Ui aBTOP. MOJIb30BATEINICH TOCTYIEH Yepe3 DICKTPOHHBIN
katanor/DaekTpoHHyo oubnunoreky TUY http://webirbis.tsogu.ru/



https://urait.ru/bcode/569090
https://www.biblio-online.ru/book/obschaya-himiya-v-2-t-tom-2-434186
http://webirbis.tsogu.ru/
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