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1 BBenenue

Pabouast mporpamma u QOHJ OIEHOYHBIX CPEACTB AUCHMILTUHBI «Heopranwdeckas Xu-
MUSI» COCTABJICHBI B COOTBETCTBHU C TpeOOBaHUSIMH (peiepaibHOTO roCyIapCTBEHHOro o0pa3o-
BaTENBHOTO CTAaH/AApTa, YTBEPKICHHOTO Npuka3zoM MunoOpHayku Poccuiickoii denepanuu ot
07.08.2020 Ne 922, u ocHOBHOM NpodecCHOHATBHOM 00pa30BaTeILHOM MTPOrpaMMbl TIOATOTOBKH
«XUMUYeCKass TEXHOJOTUsSl TMPUPOJHBIX SHEPrOHOCUTENICH U YIIIEPOAHBIX MaTEpPHAIIOB» IO
HamnpapyieHUIO ToAroToBKH «18.03.01 XuMuueckasi TEXHOJIOTHS.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[podeccronansblii craumapt 19.002 «CIHEUAJIMCT 110 XUMUYECKOM ITEPE-
PABOTKE HED®TU U T'A3A».

O6o0menHas tpynoBas pynkiusa: B ObecrnieueHne U KOHTPOJIb pabOTHl TEXHOJOTHYE-
CKUX OOBEKTOB U CTPYKTYPHBIX MOJApa3eieHull HedrerazomnepepadaThiBarONICH OpraHU3aluu
(Mpou3BOICTBA).

H3-3 Mertoab!l npoBeieHNs aHATTU30B, UCTIBITAHUM U JPYTUX BUAO0B UCCIEJOBAHUM.

[Ipodeccuonanpupiii crangapt 19.024 «CIIEHUAJIUCT IO KOHTPOJIKO KAYE-
CTBA HE®TU U HEGTEITPOAYKTOB».

O6o6mennas Tpynosas ¢pyakius: B mkeHepHoe obecrieueHre padoT Mo KOHTPOJIIO Ka-
yecTBa He()TU U MPOAYKTOB €€ MepepadOTKH.

H3-2 O6opynoBanue 1abopaTopuu, MPUHIIMITEL €r0 paOdOTHI U MTPaBHiIa SKCILTyaTalllH.

3amaun JUCIH- | CTYACHTHI IOJKHBI TO3HAKOMHUTHCS C TEOPETUUECKUMU OCHOBAMH 0a30BbIX
TUTAHEI pa3aenoB XMMUH, OCBOUTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUA pa3-
JUYHBIX TUIIOB XUMUYECKUX PEAKIUI C yYaCTUEM HEOPraHUYECKUX Be-
IIECTB, OCHOBHBIE METO/IbI U IPUEMBI PAOOTHI B JTA0OPATOPUSX HEOPTaHHU-
YeCKOU XUMHUH.

OCHOBHEBIC pasae- TeopeTuquKue OCHOBBI HEOpFaHI/I‘IeCKOﬁ XUMHUHU
JbI / TeMBI aucuv- | XuMHusi 3J1EMEHTOB
IIJIMHBI

2 IlepeyeHb IUIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU A0CTHKEHHUS KOMIIeTeH Ui

ITponecc usyyenus aucuuminHsl «Heopranuueckas XMMus» HampaBiieH Ha (hOpMUpPOBa-
Hue cienyomux komnereHuuid B coorBercTBUU ¢ O®I'OC BO u ocHoBHOW 00pa3zoBaTelbHOMN
nporpammoii (Tabnuua 1):

Ta6muma 1 — KomneTeHmu u MHANKATOPHI UX TOCTHKCHHS

KO,Z[ 1 HAMUMCHOBAHHC I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA HHaHI/IpyeMBIC PE3YIbTAThI
KOMIIECTCHIIUNU O6yquI/I$I 10 JUCIHHUITIINHE

O6menpodeccrnonanbHbIE

OIIK-1 CnocobeH u3y- OIIK-1.1 3Haer oCHOBHEIE ecTe- 3HaeT: TEOpETUYECKUE I10-
4aTh, AaHAIU3UPOBATh, UC- | CTBEHHO-HAy4YHBIE 3aKOHBI, MEXa- JIO’KEHUS U 3aKOHBI pa3zena
I10JIb30BaTh ME€XaHU3MBbI HU3MBbI XUMHWYCCKUX peaKuMﬁ, npo- " UX CJICACTBHA, CBOMCTBA
XUMHUYECKHUX PEAKIIUM, UCXOJSAIINX B TEXHOJOTUYECKUX pacTBOPOB; OCHOBHBIE 3aKO-
HNPOUCXOJAIINX B TEXHO- Ipoleccax U OKpyXarolleM MUpeE, HOMEPHOCTH XMMHUYECKHUX




JIOTUYECKHX IMPOLEccax U
OKpPY’KaroIlleM MHUPE, OCHO-
BBIBAsICh HA 3HAHUSX O
CTPOEHUH BEIIECTBA, IIPHU-
pOAE XMMUYECKOU CBA3U U
CBOMCTBAX Pa3IN4HbIX
KJIACCOB XMMUYECKHUX 3JIe-
MEHTOB, COCIMHEHUH, Be-
LIECTB U MaTEpPUAJIOB

CBEJICHUS O CTPOCHUU BEIIECTBA,
MPUPOAEC XUMUYECKOU CBS3U U
CBOMCTBAax pa3jIMYHbIX KJIACCOB XHU-
MHYECKHUX DJIECMEHTOB, COSIUHCHUM,
BEILIECTB U MAaTEPHUAJIOB

OIIK-1.2 Ymeer oCylecTBIATh XH-
MUYECKHUE PEAKIINH, IIPOUCXOISAINE
B TEXHOJIOTMYECKHX MPOIECCaAX U
OKpYarollleM MUPE, OCHOBBIBASICh
Ha 3HAHUSIX O CTPOCHUHU BEIIECTBA,
IIPUPOJE XUMUYECKOU CBA3H U
CBOICTBAax pa3jIMYHbIX KJIACCOB XHU-
MHWYECKHUX DJIEMEHTOB, COEJIMHEHUM,
BEIIIECTB U MaTEpHUaIOB

OIIK-1.3 Bianeer HaBbIKaMH aHa-
JiM3a MEXaHU3MOB XUMHYECKUX pe-
aKIIMi, MPOUCXOAIUX B TEXHOJIO-
TMYECKUX MPOLECCax U OKPYXKaro-
IEM MHUPE, OCHOBBIBAsICh HA 3HAHU-
SIX O CTPOCHUH BEIIECTBA, MPUPOIE
XHUMHYECKOM CBSI3U M CBOMCTBAX
Pa3JIMYHBIX KJIACCOB XMMUYECKUX
3JIEMECHTOB, COCIMHCHHUM, BEIIISCTB U
MaTepualioB

IIPEBPALIEHUI; JIEKTPOHHOE
CTPOEHHE ATOMOB U MOJIE-
kyn u [lepuonuyecknii 3a-
koH .. Mennenee-

Ba. YMEET: OCYLIECTBIATh
HEO0OXOIUMBIE PACUEThI C
IIPUMEHEHUEM 3aKOHOB U HX
CJIEJICTBUI; HAXOAUTh HEOO-
XOJUMBbIE CIIPAaBOYHbIE J1aH-
HbIe; 00pabaThIBaTh MOTY-
YEHHBIC JJAHHBIC; TPUBOJIUTD
apryMEHTUPOBAHHbIE BBIBO-
npl. Brnapeer: TeopeTuue-
CKMMH METOJIaMU ONMCAHUSA
CBOMCTB IIPOCTBIX U CJIOXK-
HBIX BEILIECTB HA OCHOBE
AJIEKTPOHHOI'O CTPOEHUS UX
aTOMOB U 1nojioxeHus B [le-
PUOJUYECKON CUCTEME XHU-
MUYECKHX 3JIEMEH-

TOB; OCHOBHBIMHM METOJIaMU
uccienoBaHus PU3NIECKUX
Y XUMUYECKUX SIBJICHUH;
HaBbIKAMH IPAKTUYECKOTO
MPUMEHEHHUS 3aKOHOB XH-
MHUHU

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuunnuna «Heoprannueckas Xumus» u3ydaercs Ha 1 Kypce, 2 cemecTpe.
JucuuniauHa BXOIUT B cocTaB 0oka 1 «Jlucuuruinael (MOAYIIHN)» U OTHOCHUTCS K 0a30-

BOI1 4acCTH.

I[J'IH OCBOCHUS AUCHUIIITNHBI H€06XOZ[I/IMBI 3HaHUs, YMCHUA, HABBIKH U / MW OTBIT nmpak-
THYECKOM ACATCIIBHOCTH, C(l)OpMI/IpOBaHHBIC B IMpoHeCcCe U3YUCHUA NUCHUILINH / IMPAKTHUK: «XHu-

MU,

3HaHI/I$I, YMCHHA U HABbIKH, C(l)OpMPIpOBaHHLIe IIpU U3YUCHUHN AUCHUIIIINHBI «HeopraHH—

yeckasi XUMHUsI», Oy1yT BOCTpeOOBaHbI MPU U3yUEHUH MOCIEAYIOINX UCHUIUIMH: «MeTposorus,
CTaHJapTH3alMs U cepTudUKanusy», «MarepuanoBeieHuey, «AHAIUTHYECKas XUMUs», «OcHO-
Bbl OMOXHMMUU U OHOTEXHONIOTUNY, «Du3nueckas XuMus», «KoonaHas XuMus».

HucuumuimHa «Heopranndeckas XUMUs» YaCTHYHO peain3yercs B (opMe MpakTHYECKOU
noArotoBku. [IpakTudeckas moAroToBKa OpraHU3yeTcs MyTeM MPOBEIEHUS / BHIIIOJIHEHUS MpaK-
TUYECKUX 3aHATUH, 1a00paTOPHBIX PabOT, CAMOCTOSTENbHBIX PAOOT.

HMucuunnuna «Heopranudeckast XMMHs» B paMKaX BOCIUTATENIbHOM pabOThI HallpaBiieHa
Ha (opMHUpOBaHHE Y OOyYArOMIMXCSl aKTUBHOM I'pakKJaHCKOW IMO3UIMH, YBOKEHHUS K IpaBaM U
cB00OZaM 4eloBeKa, 3HaHHs MPAaBOBBIX OCHOB U 3aKOHOB, BOCIHTAHHWE YYBCTBA OTBETCTBEHHO-
CTH WJIM YMEHHS apTyMEHTUPOBATh, CAMOCTOATEIBHO MBICIUTh, pA3BUBAET TBOPUECTBO, Mpodec-
CHOHAJIbHBIE YMEHUS WJIM TBOPYECKH PA3BUTOM JINYHOCTH, CHCTEMBI OCO3HAHHBIX 3HAHUMU, OT-
BETCTBEHHOCTH 32 BBIIIOJHEHUE Y4eOHO-TIPOM3BOJICTBEHHBIX 331aHUH U T.JI.
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4 O0beM AUCHHUILVIMHBI (MOAYJIs1) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKa/JleMU4eCKHUX YacoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4YaroluXxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAATEJbHYIO padoTy 00y4aromuxcst

OO61mmas TpyI0eMKOCTh (00beM) TUCIUIIINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnpenenenne o0beMa AMCIUIUIMHBI (MOAYJISI) TIO BUAAM y4EOHBIX 3aHSATHHA MPEICTaB-

JIEHO B Tabimie 2.

Ta6ymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHATHH

O0BeM JUCHUITINHEL

Bcero akanemu-
YEeCKHUX YacOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

144

KonrakTHas aynuropHasi padoTa o0y4aroummxcs ¢ npenogasareseM (1o
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

64

B ToM uncie:

3aHAITUSA JEeKIHUOHHOr0 THNA (JIGKIMU W MHbIC yueOHbIC 3aHATHS, TIPEIy-
CMaTPHBAIOIIKE NMPEUMYIICCTBEHHYIO Tepenady yueOHol HHpOopManuu 1e-
JArOrMuecKMU pabOTHUKaMH), B TOM 4ucie B opMe MPaKTHUUECKOM Mo/I-
TOTOBKH:

32

3aHATHA CEeMHMHAPCKOI0 THUIA (CEMUHApPbl, IPAKTUUYECKHUE 3aHATHS, IPaK-
TUKYMBI, JJaOOpaTopHble PabOThl, KOJUIOKBUYMBl M MHbIE aHAJOIMYHBIC 3a-
HATUS), B TOM 4uClie B (popMe MPaKTUIECKON MOATOTOBKHU:

32

CamocrosiTeibHAas paboTa 00y4aroIMXcsl M KOHTaKTHast padora, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIWBHAYAIbHYIO paboTy o0yuaro-
HIMXCS C MpernojaBaTeNssMu (B TOM YHWCIE€ WHIUBUAYAIbHBIE KOHCYIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIBHOM
cpelie By3a

44

[TpomesxyTouHas arrectanus oOyJaromuxcs — JK3aMeH

36

5 Copepxkanue TMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3jaesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIHYeCTBA AaKAIeMUYEeCKUX YaCOB M BUJ0B Y4eOHOM

padoThbI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYyIs)

HanmenoBanwue paszienoB, TeM 1 | Buzsl yaeOHON pabOThI, BKIIIOYAsi CAMOCTOSITENIEHYIO pado-
coJiepKaHue MaTepuaa Ty 00yYaroIMXCs U TPYTOEMKOCTD (B 4acax)

MUC

KonraktHas pabota npenoaasatens ¢ ooydatou- | CPC

TUYECKHE 3aHSITHS)

Jlexiuu | Cemunapckue (mpak- | JlaboparopHbie
3aHATHUS

TeopeTuvyecKkue OCHOBbI HEOPTaHMYECKON XUMHUU




KBaHTOBO-XMMHYECKOE ONMUCA-
HHe CTPOEHHUSI aATOMAa

Hepnolmqeume CBOMCTBA aTo-
MOB

Ilepuoauveckue cBoiicTBa co-
eIMHEeHU

BBenenue B coBpeMeHHbIE T€O-
pPYH XMMUYECKON CBA3M

MeTtoj BajleHTHBIX cBsi3eii. Me-
TOJX MOJIEKYJIAPHBIX OpOuTAJIel

Teopum cTpoeHNs1 KOMILJIEKC-
HBIX COeIMHEHH I

TepMoaUHAMHUKA M KHHETHKA
peakuuii ¢ y4acTuemM KOM-
IVIEKCHBIX COeIHHEeHU

KoMiiiekcHbIe coeTUHEeHU S

Teopernueckne 0CHOBBI HEOP-
raHNYecKoil XUuMH

14

Xumusa

3JIECMECHTOB

HEOpFaHH‘IECKaﬂ XUMHUA HEME-
TaJ1J10B

I'ajioreHsl 1 KX CoeTMHEHHUS

Kucaopon u ero coenunenus.
XaabKOTreHbl U UX COeTUHEHUsI

A30T U ero coequHenus. ITnuk-
TOI¢HbI 1 UX COCANHCHUA.

Boxopona u ero coennHenust

Yraepon, KpeMHuUil, repMaHuid U
HX COeIMHEHHUS.

HNuepTHbIe razpl. DTopUabl
KCEHOHA M KPUIITOHA

10

XHUMHA METAJIJIOB

30HHAas TeopHust METAIHYECKUX
KPHCTAJJIOB

Ile109HBIE U IIEJTOYHO3EMETb-
Hble MeTaJLJIbI

Xumusa d-3j1eMeHTOB




Xumus f-3;1eMeHTOB 2
PeaxozeMesbHBIE 3JIEMEHTHI 2
Pojp MeTa/1JI0B B OMoOJIOrHye- 10

CKHUX IIpomeccax

MeToabI CCJIETOBAHNS B3aU- 2
MoOJeHCTBHI B METAJJIOXUMHUYe-
CKHX cHCTeMax

Mertannoxumus 2

Koppo3us 2

Kaacrepsl 10
ATTecTauus

HUTOI'O no xucuuminne 32 16 16 44

6 BaeaynuTopHasi caMocTOsiTeIbHASI PA00Ta 00y4aIOIMXCH MO JUCHUILIHHE (MOAY-
JI10)

[Ipu naHUpOBaHUKM CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaTHCsI CICTYIOIIUM PACTIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — Pexomenyemoe pacnpeieJieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KoMIIoOHEeHTHI cCAaMOCTOAITEILHOM PadoThI KosnyecTBo yacos
N3yueHne TeopeTHYeCcKUX pa3iesioB JUCIUILIMHEI 14
[TonroroBka K 3K3aMeHY 30

7 OueHoYHbIE CpeICTBA /sl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U POMeKYTOYHOMH
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

(DOHI[ OICHOYHBIX CPCACTB AJIA MPOBCACHUA TCKYIICTO KOHTPOJIA YCIIECBAEMOCTH U IIPO-
MEXYTOUHOM aTTecTaluu npesacrasieH B [Ipunoxenun 1.

ITosHBIA KOMIIJIEKT KOHTPOJIbHBIX SallaHI/Iﬁ WM WMHBIX MaTCpHuajioB, HGO6X0}II/IMBIX I
OLIEHUBAHMsI PE3Yy/IbTAaTOB O0YUYEHUS MO JUCIUILIMHE (MOAYIIO), MPAKTUKE XPAaHUTCS Ha Kade-
pe-pa3zpaboTurke B OyMakHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMYecKoe H HH(POPMALMOHHOE o0ecnedeHne TUCHUIIIMHBI (MOIYJIA)

8.1 OcHoBHas nuTEparypa

1. Axwmeros, H.C. OGmas u Heopranuueckas Xumus : yaeoHuk st By3oB / H. C. AxmeTos.
- 5-e u3x., ucmp., 4-e u3a., ucnp. - M.: Beicimas mkona: Axagemus, 2003; 2001; 1998. -
744c.
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. I'munka, H.JI. O6mas xumus : yuebnoe mocobue s By3os / H. JI. I'munka; mox pen.
A.MN.Epmaxkosa. - 30-e uzs., uctp. - M.: Uarerpan-IIpecc, 2010; 2007; 2005; 2004; 2002.
- 728c.
NI, P. Heoprannueckas xumus: [llnapraaka. — Mocksa : PUOP. — 157 ¢. - ISBN 978-
5-369-00657-3. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/773830 (mara oOpamenus: 12.09.2020). — Pexum
JIOCTYTIA: TI0 TIOATIHCKE.
. boromonosa, 1. B. Heoprannueckas xumus : yuyebnoe nocooue / U.B. boromomnoga. -
Mocksa : MTH®PA-M, 2020. - 336 c. : ui. - (ITPODUns). - ISBN 978-5-98281-187-5. -
Tekcr : anekrponnbiii. - URL: https://znanium.com/catalog/product/1061490 (mara o6-
pawenus: 12.09.2020). — Pexxum foctyna: 1o noJInucKe.
[lleBnunpina, JI. B. Heoprannueckas xumust / JI. B. lllepauneiaa, A. Y. Anapues, P. E.
Cunuypuna. - HoBocubupck : HI'TVY, 2011. - 107 c. - ISBN 978-5-7782-1574-0. - Tekct
: anexTpoHHbId. - URL: https://znanium.com/catalog/product/546179 (nata oOpaiieHus:
12.09.2020). — Pexxum gocTyma: 1o moImicKe.
MaprteiHoBa, T. B. Heopranunueckas xumus : yueOnuk / T.B. MapteinoBa, .M. Cymo-
nunkas, 10.C. AreeBa. — Mocksa : UHOPA-M, 2018. — 336 c. + [on. marepuaisl
[DnexTpoHHBIH pecypc; Pexxum noctyma: http://new.znanium.com]. — (Beiciiee oOpa3o-
Banue: bakanmaBpuar). — www.dx.doi.org/10.12737/25265. - Pexum nmocryna:
https://new.znanium.com/document?id=302331. - ISBN 978-5-16-012323-3. - Tekcr :
anektpoHHbd. - URL: https://znanium.com/catalog/product/940420 (mara oGpamieHwus:
12.09.2020). — Pexxum g0CTyma: 1Mo MOIMHCKE.
. Heopranmueckas xumus : xumus d- u f-anementos: Ilpaktukym / banguna JI.U., I'yceBa
A., Atmanckux M.H., - 2-e u3na., crep. - Mocksa :@nunta, U3n-Bo Ypain. yn-ta, 2017. -
68 c. ISBN 978-5-9765-3141-3. - Tekcr : omekrpoHHsii. - URL:
https://znanium.com/catalog/product/945519 (mata obpamenus: 12.09.2020). — Pexum
JIOCTYTIA: TI0 TIOATTHCKE.
WBanos, B. I'. Heoprannueckas xumus. Kpatkuit kypc / B.I'. IBanos, O.H. I'eBa. - M.:
KYPC: HUI[ UHOPA-M, 2019. - 256 c. - ISBN 978-5-905554-60-5. - Tekcr : amek-
tpounbiii. - URL: https://znanium.com/catalog/product/1026945 (nara oOpameHus:
12.09.2020). — Pexxum gocTyma: 1o moImricKe.

8.2 JlomosHUTENBbHAS TUTEpaTypa

OOw1ast 1 Heopranuueckasi XuMmus : yueOHoe nocodue juist By3oB / B. B. Jlenucos, B. M.
Tananos, U. A. Jlenucosa u ap. - PoctoB H//]: ®enukc, 2013. - 575¢.

Heopranuueckas xumus : yueOHUK 1711 By30B: B 3 T. T.1 : ®U3HKO-XMMHUYECKHE OCHOBBI
Heopraumdeckoit xumun / o pen. FO. . TpetbsikoBa. - 2-¢ u3., uchp. - M.: AkajgeMus,
2008; 2004. - 235c.

Heoprannueckas xumus : ydeOHUK 175 By30B: B 3 T. T.2 : Xumus HenmepexoIHbIX 3iie-
meHToB / nox pen. F0./1. TperbsikoBa. - M.: Akagemusi, 2004. - 367c.

8.3 Meronnueckue yka3zaHus 1Js CTYACHTOB 110 OCBOEHHUIO TUCIUIUINHBI

Kommnekcasie coemunenus: Meroanueckue ykazanusi /Coct. B.B.Temem. — Kowmco-
Moibck-Ha-Amype: OYBIIO «KHAI'TY», 2003. — 8 c.

OneKTpoXuMHUecKas Koppo3us MeTaisioB: Meronuueckue ykazanuss /  Cocr.
N.1.3onotapes. - KomcoMmonbck-Ha-AMype: KoMcomomnbckuii-Ha-AMype rocyaapcTBeH-
HBII TEXHWYECKHM yHuBepcurert, 2008. - 12 c.

P — BJIEMEHTHI: METOIUYECKHE YKa3aHUs K BBIITOJHEHHUIO TJa00paTOPHOI paboThI 10 KypCy
«Obmas n Heoprannueckas xumus» / coct. T. A. KynmukoBa. — Komcomonbck-Ha-Amype
: ®I'bOY BIIO «KHAI'TY», 2016. — 10 c.
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d — 37eMeHTBI: METOIUYECKUE YKa3aHUs K BBHIIIOJHCHUIO JJAOOPATOPHBIX pabOT MO KypCy
«Obmas n Heopranuveckas xumus» / cocT. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. — 12 c.

8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX ¥ HUH(OPMAIIMOHHBIE CIIPABOYHBIC

CHUCTEMBI, UCITIOJIB3YEMBIC IIPU OCYIICCTBIICHUU O6p330BaTeHBHOFO mponecca 1o AMCIUILINHE

1.

2.
3.
4

10.

11.

12.

https://www.krugosvet.ru/enc/himiya
http://www.newlibrary.ru/genre/nauka/himija/neorganicheskaja himija/
http://www.viniti.ru/products/viniti-database)

Alkalinity Calculator (water.usgs.gov/alk) » Bba3a qaHHBIX 1O HIETOYHOCTH U METOJaM
€€ OMpE/ICIICHUSI.

ChemDB Web Interface Index (ics.uci.edu) » ChemDB mnpennaraer OecruiaTHblii OH-
JaifH WHCTpyMEHTapuil mo xuMuu. Tekymas Bepcust COAepX HUT Ooniee 4 MIIH OMHMCAHUMA
COeIMHECHUH 1 OoJiee 8 MITH H30MEPOB.

ChemSpider (chemspider.com) » Pecypc OTKpBITOro A0CTyIa, 00eCIeYnBaONIHK 10~
CTYNl K MIJIJIMOHAM OMHCAHHHA XUMHUYCCKHX CTPYKTYp. [IOMCK MPOBOJMTCS MO HECKOJIb-
kuM 6a3aMm, B ToM uncie PubMed u NCBI Entrez u nip.

ChemSynthesis (chemsynthesis.com) » ba3a gaHHBIX XHMHUYECKHX BEIIECTB, COMAEP-
JKHUT TaK)Ke HWHPOPMAIMIO [0 METOJaM X CHHTE3a W (DU3UYECKUM CBOMCTBAM, TaKHUM
KaK TIOTHOCTb, TOYKA TUIABJICHUS, TOUKA KHUIICHHS U T.]I.

Crystallography Open Database (crystallography.net/cod) » ba3a maHHBIX KpHCTaLIU-
YECKUX CTPYKTYp OPTaHHUYCCKHUX, HEOPTaHHMUYCCKUX, METAIO-OPTaHHUSCKUX COSTUHEHUH
Y MHHEPAJIOB, 338 UCKIIFOUYCHUEM OHOIIOIMMEDPOB.

NIST Chemistry WebBook (nist.gov) » Caiit npeaocTaBiaser JOCTYI K JaHHBIM 10 XH-
mun 1 ¢pusuke. Komrexkun noxnepxusarorces [porpammoii NIST.

PubChem Project (syntheticpages.org) » Ilouck Goiee 8 MIIH COeAMHEHUI MO pa3Iny-
HBEIM KpuTepusM. CailT moyiepkuBaeTcs HannoHaIbHBIM IEHTPOM 110 OHOTEXHOJIOTHSIM.
SyntheticPages (syntheticpages.org) » Dto GecriatHas MHTepaKTHBHAs 0a3a JaHHBIX
10 XUMHYECKOMY CHHTE3Y.

TOXNET (nlm.nih.gov/index.htm) » Ba3a naHHBIX 10 TOKCHKOJIOTHH, ONTACHBIM XUMH-
YECKHUM COEMHEHHSIM, COCTOSIHUIO OKPYKAIOIIEH CPEBI M 3[0POBBSI.

8.5 Tlepeuenn pecypcoB mH(MOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOU cetn «MHTepHeT»,

HeO6XO,I[I/IMI>IX 11 OCBOCHUSA JUCHUITIINHBI (MOI[y.]'IfI)

1.
2.
3.

4.

Buxunenus http://ru.wikipedia.org

Xumuueckuit moprain http://www.xumuk.ru

Hayunas anextponnas 6ubnmoreka eLIBRARY.RU [Onexrponssiii pecypc]. - Pexum
nocryna: http://elibrary.ru, ceo6oHbI#.

EctecTBeHHOHay4yHBIN 00pazoBaTeNbHBIN MOpTan [DIEKTPOHHBIN pecypc]. - Pexum go-
cryna: http://en.edu.ru, cBoOOIHBII.

8.6 JIunieH3noHHOE U CBOOOIHO pacpoOCTpaHIEMOE MPOTpaMMHOE 00ecTieYeHIE, UCTIOIb-

3yeMoe MpH OCYLIECTBICHUH 00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE
Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOTO 00eCeUeHHsI

Hanmenosanme [10 PexkBu3UTHI / yCII0BUS UCTIOIB30BAHUS

OpenOffice YCIIOBHSI UCTIOIB30BAHUS 110 CCHLITKE:

https://www.openoffice.org/license.html

Microsoft Imagine JlunensnonHbIi qoroBop AD223 Ne008/65 ot 11.01.2019



https://www.krugosvet.ru/enc/himiya
http://www.newlibrary.ru/genre/nauka/himija/neorganicheskaja_himija/
http://www.viniti.ru/products/viniti-database
http://elibrary.ru/
http://en.edu.ru/
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Premium

9 OpraHu3auMoOHHO-TIEIATOrHYEeCKHe YCI0OBUS

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriaMeHTUPyeTCss Y4eOHbIM IIIAHOM M pac-
nucaHueM y4deOHbIX 3aHATUH. SI3bIKk 00ydeHus (mpernonaaBaHus) - pycckuil. s Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJAOJKUTENBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaIbHON 00pa3oBaTeNbHON TpaeKTopuHu oOyyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOIIMX JUCIHILINH U MPO(EeCcCHOHAIBHBIX MOJTY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbIA 0CBOOOXkKAaeT 00yyarole-
rocsi OT HEOOXOUMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTHH

VY4ebHblil npoliecc Npy NMpernoAaBaHuu Kypca OCHOBBIBAETCS HAa UCIOJIb30BAaHUM TPau-
OUOHHBIX, HHHOBAaIMUOHHBIX N I/IH(l)OpMaLII/IOHHI)IX 06p330BaTeJH)HI)IX TEXHOJIOTHH. TpaI[I/IIII/IOH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMU U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATUAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBereHus 3anatuii. Madopmanmonase
o0Opa3oBaTelbHbIE TEXHOJIOIMH PEATU3YIOTCS IyTeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpee.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpenojaraeT CUCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOINPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu nekrop 00s3aH MpeaynpeIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH KypcC.

JIeKIMOHHBIN KypC JOJKEH JaBaTh HanOoJdbIIui 00beM MH(opManuu 1 obdecrednBaTh
Oosee riry0oKoe MOHUMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHS NPEJCTABISAIOT COO0N NETATU3AIMIO JIEKIIHOHHOTO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEAX 3aKPEIIEHUs Kypca U OXBaThIBalOT BCE OCHOBHBIE Pa3/Ielbl.

OcHoBHO# (hopMOIi TPOBEJICHHSI CEMHUHAPOB SBJSIETCS 00CYX/IeHHe Hauboiee nmpooieM-
HBIX M CJIO’KHBIX BOMPOCOB IO OTAEIBHBIM Te€MaM, a Takke pa30op MPUMEpPOB M CUTYyalUd B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIIM ¥ KOHCYJIbTUPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, NpeJiaraeMble MPENoiaBaTeseM;

- y4acTue B JUCKYCCUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

- aCCUCTUPOBAHUE MPENOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT oJKeH ObITh apTYMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHHKH.

JIoKJIafgpl M ONIIOHUPOBAaHUE JNOKIAA0B IPOBEPSAIOT CTEICHb BIIAJCHUS TECOPETHUECKUM
MaTepUasoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCThb PacCyKACHUI.
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OneHuBaHue 3a/1aHUi, BBIIOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padboTa 00y4yarommxcsi M0 JMCHUIINHE (MOILYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANIPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUH, yMEHUIN 0e3 HEeNOCPEICTBEHHOIO0 y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICSI NPEAMETHONW HANpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJEM H
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUaroIIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTEMAaTH3alHs U 3aKPEIJICHUE TIOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

- (poopMUpOBaHUE YMEHUN HCIIOJIb30BATh HOPMAaTUBHYIO U CIPAaBOYHYIO JOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BHUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATUBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aluy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUYaIbHO WM TPYHIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMATHKH.

TexHonorus opraHu3any caMOCTOSTENbHONU pabOThl CTYICHTOB BKJIIOYAET UCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
MPOXOJIUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOHN opMe.

CTyneHTbl JOJDKHBI MOJXOAUTh K CAaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPEIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxca 0 OCBOCHHUIO JUCHUIIJIMHbBI

ITpu n3ydyeHun AUCHUILIMHBI O0YYarOIUMCs 1IeJIe€CO00Pa3HO BBIIOJIHATh CIEAYIOIINE pe-
KOMEHIaLlUH:

1. U3ydyenue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHCTEMATHUECKH.

2. Ilocne n3yuyeHHst Kakoro-imbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTephaiam
PEKOMEHIyeTCs 110 MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPENCIICHUS, TOHATHUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEYET YAETUTH BHIMOTHEHUIO OTYETOB [0 MPAKTUYECKUM 3aHSTH-
SIM ¥ UHJJMBHIyaIbHBIM KOMIUIEKCHBIM 3aJJaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.

4. Bes TeMaTtHka BOIIPOCOB, U3yY4aE€MbIX CaMOCTOSATENIBHO, 33JJa€TCS Ha JIEKIUAX MPEIo-
naBatenieM. MM ke TaroTcs UCTOYHMKM (B IEPBYIO OYEPE]lb BHOBb M3/IAHHBIE B IEPUOANYECKON
Hay4yHOMU JuTepaType) 1uist 0oJiee 1eTalbHOr0 MOHUMAHUSI BOITPOCOB, O3BYYEHHBIX HA JICKIUH.

IIpu camocTosTeNEHON MPOPAOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAETCHUS U (PAKTHI;

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKLIMOHHOM 3aHATHM MaTepuana U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3Y4YUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, aHHOTAL[UU U KOHCIIEKTBI
Han0oJiee BaKHBIX MOMEHTOB;

11
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- CaMOCTOSITEIHHO BBITIOTHATH 33/IaHUS, AaHAIOTMYHBIC TIPEIaraeMbIM Ha 3aHATHUAX;
- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepHaibl JOH/IA OLIEHOUHBIX CPEJCTB.

10 Onucanue MaTepHaAIbHO-TEXHUYECKOI0 o0ecriedeHusi, He00X0AMMOro JIs1 0Cy-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECcca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOEe 000pyaI0BaAHHE

Tabnuna 6 — [lepeuens 00opymoBaHuUs 1a00paTOPUN

Aynuropust | HaumenoBanue ayau- | Mcrnonb3yemoe 000pypoBaHue
Topuu (JTaboparopun)

417/1 MynbsTumenvitHas CoBpeMeHHbIE CpeICTBa BOCIIPOU3BEACHUS U BU3YyallU3a-
ayauTopus, BMECTH- UM 0001 BUJIEO U ayin0 UH(GOPMAIUH, TTOTY4YEHUS U
MoCTbIO 30 yenoBek. nepeaun AIEKTPOHHBIX IOKYMEHTOB. TUmnoBas KoM-

IUIEKTALMs MYJIbTUMEIUNHON ayIUTOPUN COCTOUT U3:
MYJBTUMEAUMHOTO IPOEKTOPa, aBTOMAaTU3UPOBAHHOIO
IIPOEKIIMOHHOTO 3KpaHa, aKyCTUYECKON CUCTEMBI, BKJIIO-
Yarollel Tauy CKpUH JI0CKY, IEPCOHAIbHBINA KOMIBIOTED (C
TEeXHUYECKUMU XapakTepuctukamu He Hike Intel Core
13-2100, DDR3 4096Mb, 500Gb), unTepdeiics moi-
ximoueHus: USB, audio, HDMI.

431/1 JlaGoparopus obmieit | Xumudeckast ocy/a, peakTuBbI, 1aO0OpaTopHbIE yCTa-
XUMHAH HOBKU

[Tpu peanuzanuu aucuuanHbl «Heoprannyeckas Xumus» Ha 6aze npoQUIbHON OpraHu-
3allUU UCTOJIb3YeTCS MaTepUaIbHO-TEXHUYECKOE 00eCTIeUeHHE, TepeurciieHHoe B TadmuIe 6.1.

Ta6n1/1ua 6.1 — MaTepI/IaJ'ILHO'TeXHI/ILIeCKOG obOecrneucHue JUCIUITIIMHBI

CrangapTHOE UM CIIENMAIU3UPOBaHHOE 000pyJ0BaHKe, o0ecreunBao- Haznauenue 060-
11ee BBIOJHEHNE 3aaHui pYyIOBaHUs

YuebHoe 000pyn0BaHKe, ClICMATIM3UPOBAHHAS MEOEIb, XUMUYECKAs 1M0- | MPOBEJICHUE XUMU-
cyna, sanekrporuTtka «bBMOTEKy; 3I1T001-1,5«BT, mrratus nadopa- YECKHUX OITbITOB
topHbIil [LHIOP-MM, Becsl anekrponnsie ED 224S-RSE, akBagucTuiuistTop
J12-4-02.

10.2 TexHu4eckue M 3IeKTPOHHbIE CPeACTBA 00y4eHHA
OTCyTCTBYIOT
11 Hunie cBeaenus

MeToanyecKue PEKOMEHAAIUHA 11O oﬁyqeﬂmo JIMI[ ¢ OTPAHUYCHHBIMHA BO3MOYKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBocHue JAUCLHHUITIIMHBI 06yLIaIOIJ_[I/IMI/ICSI C OrpaHUYCHHBIMU BO3MOXKXHOCTIAMU 310POBbBA
MOJKET OBITH OpTraHM30BaHO KaK COBMECTHO C APYIruMHU 06yLIaIOH_II/IMI/IC$I, TaK U B OTIACIIBHBIX
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rpynmnax. [Ipennonaratorcst cienuanbHble YCIOBHS s TIOTY4eHUsT 00pa30BaHuUs 00yJaroIuMu-
Csl C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKHUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUYAIBHBIMU NPOrpaMMaMH peaOMIMTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMONHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBUU ¢ METOAMYECKUMHU peKoMeHAausIMu MuHoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTUMHU CTYACH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YaIbHOM, C HCHOJB30BAaHUEM CIELHHUATIBHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucruiuinHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT MPUCIOCOOIEHUE ayTUuTo-
puit k Hyxnaam aun ¢ OB3.

dopma npoBeACHUS ATTECTAIMK JIJISl CTYACHTOB-UHBAINIOB YCTAHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl 1ocTymnHas (opMa mpeloCTaBlIeHuUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TIEYaTHOW WM DJCKTPOHHOM ¢opMme (s IUI C HAPYMEHUSIMH OIMOPHO-
JBUTATEIBLHOTO alaparta);

- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (POpME C yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (IU1s1 JIUI] C HApYILIEHUSIMH CIIyXa, peyuH, 3pEeHus);

- METO/IOM UTEHUSI aCCUCTEHTOM 33a1aHUs BCIYX (JUIs JIUL C HAPYIIECHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTCs AOCTYNMHas (Gopma mpeaocTaB-
JIEHUs1 OTBETOB Ha 3aJ]aHusl, & UMEHHO!

- IUCbMEHHO Ha OyMmare wiM HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HApyILIEHU -
MU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JUI C HApYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIllapaTa);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHUS], OOPHO-IBUTATEIBHOTO arlapara).

ITpu HEOOXOAMMOCTH 17151 00YUAIOIMIMXCS ¢ MHBAIUIAHOCTBIO MPOLIEypa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.

13
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«HeopraaneCKaﬂ XUMMUS»

HanpaBneHHe IIOATrOTOBKH

18.03.01 XumMuueckas TEXHOJIOTU

Hanpasnennocts (npoduib) ob6pazoBa- XHUMUYECKas TEXHOJIOIHs MPUPOAHBIX SHEPrOHOCUTE-
TEJIbHON IPOrpaMMBbl

JIEW U YIJIEPOJHBIX MaTEpUAIIOB

KBanudukamnms BbITYyCKHIKA

bakanasp
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Inanupyemble pe3ynbTaThl
00y4YeHUs IO TUCIUTLIINHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnocoben u3zy-
4yaThb, aHAJIM3UPOBATH, UC-
M10JIb30BaTh MEXaHU3MBbI
XAMHYECKUX PEAKIUH,
MPOUCXOASAIINX B TEXHO-
JIOTUYECKHX MPOLEccax U
OKpPY’KaroIlleM MUPE, OCHO-
BBIBAsICh HA 3HAHUSX O
CTPOCHUH BEILIECTBA, IIPHU-
pOae XUMHUYECKOM CBSI3U U
CBOMCTBAaxX Pa3IN4HbIX
KJIACCOB XMMUYECKUX DJIE-
MEHTOB, COCIMHEHU1, Be-
LIECTB U MaTEpPUaJIOB

OIIK-1.1 3HaeT OCHOBHBIE
€CTECTBEHHO-HAY4YHBIE 3aKOHBI,
MEXaHU3Mbl XUMHUYECKHUX PEaK-
UM, MPOUCXOIAIUX B TEXHO-
JIOTMYECKUX Tpolieccax u
OKpYKarollleM MUpPE, CBEICHUS
0 CTPOCHMH BEILIECTBA, IPUPOJIC
XUMHYECKOM CBSI3H M CBOMCTBAX
Pa3JIMYHBIX KJIACCOB XMMHUYE-
CKHX 3JIEMEHTOB, COSIMHCHUM,
BEIIIECTB U MaTEpHUaIOB
OIIK-1.2 Ymeer ocyliecTBIATh
XUMHUYECKHE PEaKIuu, MPOUC-
XOISIINE B TEXHOJIOTHUCCKUX
MIPOLIECCAX U OKPYKAIOILIEM MH-
pe, OCHOBBIBASICh HA 3HAHUSX O
CTPOEHUHU BEUIECTBA, IPUPOLIE
XUMHYECKOM CBSI3H M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XMMUYE-
CKHX 3JIEMEHTOB, COCIMHCHUM,
BEILIECTB U MAaTEPHUAJIOB
OIIK-1.3 Binageer HaBbIKaMu
aHaJn3a MEXaHU3MOB XUMUYeE-
CKHUX PEAKLHM, IPOUCXOIAIINX
B TEXHOJIOTMYECKHX IPOLECCaX
1 OKPYXKaIOIIEM MUPE, OCHOBBI-
BAsICh HA 3HAHUSAX O CTPOCHUHU
BEILIECTBA, IPUPOAE XUMUYE-
CKOM CBS3U U CBOMCTBAX pas-
JIMIHBIX KJIACCOB XMMHUYECKHX
3JIEMEHTOB, COCIMHEHUI, Be-
1IECTB U MaTEPUAJIOB

3HaeT: TeOpEeTHUECKHUE MOJI0Ke-
HUS U 3aKOHBI pa3zielia u ux
CJIEZICTBHUS; CBOWCTBA PacTBO-
POB; OCHOBHBIE 3aKOHOMEPHO-
CTH XMMUYECKHX IpeBpallie-
HUI; SJIEKTPOHHOE CTPOCHHE
aToMOB U MoJjiekyn u Ilepuonu-
yeckuit 3akoH JI.11. Menpaenee-
Ba. YMeeT: OCYLIECTBIATh He-
00X0JIMMBIE pacyeThl C IpUMe-
HEHHMEM 3aKOHOB U UX CJe]l-
CTBUI; HAXOJAUTh HEOOXOUMbIE
CIPaBOYHbIE JIaH-

Hble; 00pabaThIBaTh MOJIYUYECH-
HbI€ JIaHHbIE; IPUBOJIUTH apry-
MEHTUPOBaHHbIE

Ibl. Biageer: TeopeTnyeckumMu
METOJIaMH OIHMCAaHUs CBOMCTB
IIPOCTBIX U CIIOYKHBIX BEILECTB
Ha OCHOBE 3JIEKTPOHHOT'O CTPO-
€HUS UX aTOMOB U TOJIOKEHUS B
[Tepuonuueckoit cucreme Xu-
MHUYECKHX IJIEMEH-

TOB; OCHOBHBIMU METOJIaMH HC-
clieIoBaHUs (PU3MUECKUX U XU-
MUYECKUX SIBJICHUHN; HaBbIKaMH
IIPAKTUYECKOI0 IPUMEHEHUS
3aKOHOB XUMHH

Tabmuua 2 — [Taciopt ¢oHIa OIIEHOYHBIX CPEICTB

KoHTposmpyembie pa3aesibl ®opmupyemas HaumenoBanmue one- IMoxka3zarenan
(TeMBbI) TUCHUIJIMHBI KOMIIETeHIUS HOYHOI0 CpeaCTBa OLIEHKHU
PI'P OIIK-1 PI'P BBITIOJTHEHNE
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2 MeToauyeckne MaTepHuaJIbl, ONpee/solue Npoue1ypbl OLeHUBAHNUS 3HAHM,
YMeHUil, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yolue npouecc popmupo-
BaHMs KOMIIeTeHIUil

MeTtoanyeckre MaTepualbl, ONpPEACISIONIMe MPOIEIyphbl OIICHUBAHUS 3HAHUM, YMECHUH,
HaBBIKOB M (WJIM) OMBITA IEATEIBHOCTH, MPEICTABICHBI B BH/IE TEXHOJIOTHUECKOW KAPThI AUCIIH-
TUTHHEI (Tadsuna 3).

Tab6ymia 3 — TexHoyiornueckas Kapra

HaumenoBanue Cpoxu BbI- HIkana oue- Kpurepun oueHuBanus
OLICHOYHOI0 Cpel- NOJIHEHUS HUBaHUS
cTBa
2 cemecTp

IIpome:xxyTouHast arrecTanusi B Gopme «IK3aMeH»

PI'P 16 Henens 100 [IpaBunpHOE peleHue 3aaa4
Texkymmii KOH- 100 6annoB

TPOJIb:

DK3aMeH 21 nwenens 200 [TuceMeHHBIH OTBeT Ha | TeopeTrye-

ckuit Boripoc (100 G6an-mos/Borpoc) u

pemenue 3agaun (100 6amios/3agaya).
[TpaBUIBHOCTH 1 TIOJTHOTA OCBEIICHUS
BOIIpOCa

JK3aMeH: 200 6ayu1oB

HUTOIO: 300 6amoB

KpuTtepuu onieHKH pe3y/ibTaTOB 00y4eHHs 10 JTUCHUIIMHE:

0 — 64 % oT MakcUMalbHO BO3MOKHOM CyMMBbI 0aJIJIOB — «HEYAOBJIETBOPUTENBLHO» (HEIOCTa-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIIMH 1O JUCIUTUINHE);

65 — 74 % 0T MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJJOBJIETBOPUTEIBHOY (TOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);

75 — 84 % oT MakcUMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIIMYHOY (BBICOKHIA (MaKCHMaITb-
HBII) YPOBEHB)
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3 TumoBble KOHTPOJIbHBIE 3aJaHUS WIH HHbIe MATEPHAJIbI, He00X0AUMBbIE J1JIsl
OLlEHKHU 3HAHU, YMEHHN, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapAKTEPU3YIOLIH e
npouecc GopMuUpoOBaAHUA KOMIETEHINH B X0/1e 0CBOEHHs 00Pa30BaTeIbHOM IPOrpaMMBbl

PI'P 110 HEOPTAHUYECKOMN XUMHUH

1. Jns  mnenTudukanuy U nornomenus okcuaa yriuepoaa(lV) npumensior
aMMHUayYHbIe paCTBOPHI a30THOKHUCIIOrO cepedpa u xnopuaa menu(l). Ha kakux cBoiicTBax
okcupa yriaepona(l\V) ocHoBaHbI peakIuu B3aUMOICUCTBUS €TI0 C 3TUMH peareHTaMu?
Hanummure ypaBHEHHS peakivi.

OtBetbl: 1) npucoeAHEHUs, 2) OKUCTUTENBHBIX, 3) BOCCTAHOBUTENBHBIX, 4)
KOMILIEKCOOOpa3yIOIIHX.

2. TwuokapOoHaThl, THOYroJbHas KUcioTa. [lonyueHue, cBOWCTBa, ycTOHUMBOCTD. Kakoe
IPOCTPAHCTBEHHOE PACIIOI0KEHNE XapaKTEPHO sl TPHOKCOKapOOHAT- U
TpUCYIb(PUI0KapOOHAT- HOHOB, KAKOB TUI THOPUIN3ALIMU aTOMHBIX OpOUTalieii aToma
yriepoja B HUx?

Otsertsl: 1) Sp, 2) sz, 3) Sp3, 4) nuHeiHOoe, 5) TpeyroipHOe, 6) TETPAdAPUUECKOE.

3. Kakwuie u3 npuBeCHHBIX PEaKIHii MOTYT OBITh HCIOIB30BAHBI IS IOJAYICHUS AUCYIbhUIA
KpeMHUsI?
Otsersr: 1) Si+S  2) H,S+Si 3) SiCly+H,S(p)  4) NapSiOs(p)+H2S(r)

4. K 50 mxt 1% -Horo pactBopa anerara Harpus go6asieHo 10 miu 0,1 M pactBopa
XJIOPOBOAOPOIHOU KucaoThl. Beruncnute pH nomyuennoro pacrsopa. K(CH3COOH)
=1,84x10",

Otsetsr: 1) 6,5; 2)7,2; 3)8,2; 4)9,0.

5. 3akonunte ypaBHenus peakiuii: a) SNCl, + NH,OH + NaOH — NH3 + ...; b) SiF4+ H,0
ﬁ

VKaKXHUTe YUCIIO0 MOJICH OKHUCITUTEINS B PEaKIMHU a) U YKCIIO MOJIei BOJIbI B peakiuu b).
OtBertsl: a - 1) 1 Moib, 2) 3 mMons, 3) 5 mosneit; b - 1) 1 mons, 2) 2 Mo, 3) 3 Mods.

6. Kak  u3MeHHUTCS NaBiIeHUE HACBHIILEHHOTO I1apa paCTBOPUTEIS IIPU PacCTBOPEHUU B
HeM Kakoro-inbo Hesnerydero BeuiectBa? [lpu oO0bpsicHeHNN Hcnionb30BaTh npuHIMN Jle-
laTense. [1epBolii 3akoH Paysns, aBe GopMyITupoBKH 3aKOHA, MaTeMaTHUYECKasl 3alHCh.

7. BauseT 1M NpUCYTCTBHE M30BITKA CONMSHOM KMCIOTHI Ha 2NEKTponpoBogHocTs K B
pactBope KCI?

8. M3BeCcTHO, YTO 3HEPTHUS BOJOPOIHOMN CBSI3H MEXIy aHHOHOM N0, u MOJIEKYJIaMH BOJIBI B
psny ClO, - SO,% - PO, - SiO4* Bospacraer ot 7,1 10 35,6 kJ[x/Monb. Kakast 3aBHCHMOCTD
CYILIECTBYET MEXKIY 3apsiIOM U pa3MEepOM aHMOHA U €r0 CKJIOHHOCTBIO K Tuaponu3y? Kakas
CYIIIECTBYET B3aUMOCBS3b MEXIY CKIIOHHOCTBIO aHHOHA K THAPOJIN3Y U CIIOCOOHOCTHIO
00pa30BaHHOW UM KUCJIOTHI K KUCIOTHON MoHM3anuu? Kak n3MeHseTcsi CKIIOHHOCTh K
TUAPOIN3Y B YKA3aHHOM psiy?

9. Beruucauts [1P pocdara cepebpa , eciu pacTBOPUMOCTH ITOM COJIM B BOJIE COCTABIISACT
4.68x107® moms/m.
10. CoctaBbTe ypaBHEHHE PEAKIIMH OKHCICHHS BOCCTAHOBJICHHUS 10 CIIEAYIOMICH CXeMe U

YKAXXUTC CBA3b SKBUBAJICHTHBIX U MOJIBHBIX MAaCC OKUCIIUTCIISTI U BOCCTAHOBUTCIIA
VSO; + HNO3 = H,SO, + VO(N03)2 + NO

17
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KoHTpoJibHBIE BONIPOCHI K IK3aMEHY
Crtpoenue atoma. Teopust bopa — 3ommepdenba.
IIpencraBnenue o kBanTax. KBantoBble uncia.
EMKOCTB sHepreTuueckux ypoBHeu, noaypoBHei. [Ipunnun [laynu.
[IpencraBieHne 0 COCTOSHUU JIEKTPOHA B aToMe. ATOMHBIE opOuTanu. [Tonstre 06 371eKTpoH-
HOM OO0JIaKe.
Crpoenue 31eKTpOHHBIX 0007109eK aToMOB. [IpaBuino KiiedkoBcKOro. 3J1eKTpOHHBIE (HOPMYITHI.
OHeprusi HOHU3ALNUN; CPOACTBO K 3JIEKTPOHY, 3IEKTPOOTPULATEIBHOCTb, OTHOCUTEIIbHAS JJIEK-
TPOOTPULIATEIILHOCTD.
Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema 351eMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH,
BBIPaKacMbI€ B CUCTEME.
Mertanmnuueckas cBs3b. OcOOCHHbBIE CBOWCTBA JIEMEHTOB C METAINTUYECKON CBA3BIO.
Bonoponnas cBa3b. KoMIIeMeHTapHOCTb.
JIOHOpHO-aKUENTOpPHAs CBS3b.
3aKOHbI TEPMOXHUMHUU. DHTPOIUS BEIIECTBA, SHTAJIBIIUSA XUMUYECKOTO MPOLIECCa.
OHtponus. Bropoe Hayano TepMOIMHAMUKHU.
B03M0OXKHOCTB ¥ HalpaBJIeHUE MMPOTEKAHUS XUMHUECKOTO Tiporecca. Dueprus [ mooca.
CKOpOCTh TOMOT'€HHBIX XMMUYECKUX PEAKIMI. 3aKOH JIEUCTBYIOIINUX MacCC.
CKOpOCTb IeTepOreHHbIX XUMUYECKUX PEaKIUil.
@akTOopbl, BAUSIOIINE HA CKOPOCTh XUMHUECKUX PEAKIIMil.
Bnustare Temriepatypsl Ha CKOPOCTh XUMHUYECKUX peakuuil. [IpaBuno Bant-I'odda. Dueprus
aKTHBALUU.
XUMUYECKOE paBHOBECHE. 3aKOH JAEMCTBYIOLIMX MAcCC JJIsl XMMHUYECKOTO paBHOBECHSI.
Xumnueckoe paBHoBecue. [Ipunuun Jle-IllaTense.
Onexrponutnyeckas aucconuanus. Cinadsie snexTponuTsl. Koncranra nucconumanuu. CTeneHb
JUCCOLIMALINY.
OnexTponauTnyeckas auccouuanusi. CUbHbIE 3JeKTPOIUTh. COCTOSHUE CUIIBHBIX 3JIEKTPOJIU-
TOB B pacTBope. Kaxxymniascs cTeneHp JUCCOUAIMHI; aKTUBHAS KOHLICHTPALUs HOHOB.
DnexTpoiauThyeckas aucconuanus Boabl. Koncranra quccounanuu. MlonHoe npousBeieHne
BOJIBI.
IMuaponus coneii. Crenens ruaponusa. Koncranra ruaponmsa.
MOHATHE 00 MEKTPOJHOM noTeHuuane. CTaHJapTHBIN 3JeKTpoIHbINH noTeHnnan. CTaH1apTHBINA
BOJIOPOJIHBIN MMOTEHIIHA.
INanpBannueckuii anement. [Ipunnun padotsl. [Iponeccer Ha anekTponax. SC. YpaBHeHue
HepHcra.
I'anpBannueckuii anement. [lonsipuzanus n genonspusanus.
Koppo3us metannos. XuMudeckas ¥ 3J€KTPOXUMHUECKas KOPPO3us. DIEKTPOIHBIE IIPOIIECCH B
pa3HbIX cpenax. Kucnopoanas u BogopoaHas AeNOIspru3anys.
Binsiaue xucnopoaa Ha KOppO3MOHHOE pa3pylIeHHE MeTalla.
MeTo1bl 3aIIUTEl METAJJIOB OT KOPPO3HUH.
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

TunoBble IK3aMeHANMOHHBIE 3212491
1. Tana xommiekcHast coib [CO(NH3)s]Cls. KoncranTta ycToiHUnBOCTH MO MOCHIEIHEH CTYIEHU
paBHa KyCTA,6:2.5*1O4. IIpu kakoit Temnepatype Oyzaer 3amepsars 0.01 M pacTBop 3TOM COH
(kprockomnruecKast KOHCTAHTa BOJBI Kyop,=1.86)?

2. IIpennonaras, 4To KOHICHTpanus KomruiekcHoro nona [Co(N H3)6]3+ B 0.01 M pactBope conu
U3MEHsEeTCs KpaliHe maiio, paccunTaiite koHueHTpanuo NHs, oOpasyronierocst mo nepBoi cTy-
[IEHU IMCCOLMANNU (KOHCTAaHTa YCTOMUMBOCTH 10 NOCIEAHEN CTYIIEHH paBHA KYCT.,6:2.5*104).



