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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

]_ICJ'IB OCBOCHUA NTUCHUIUIMHBIL: ITOJTYYCHUE 3HAHWH 110 XUMHU, 06GCHC‘H/IBaIOH_II/IX OCHOBY
IIOATOTOBKH 6a1<anaBpa, ,Z[OCTaTO‘IHOfl AJI PEIICHUS ITPONU3BOACTBEHHO-TEXHOJIOINYECKUX,
OpTraHHU3alMOHHO-YIIPAaBJICHYCCKNX, HAYUYHO-HUCCICAO0BATCIILCKUX U IIPOCKTHLIX 3a71a4.

B 3aJa4i JUCHHMIIIIMHBI BXOAUT U3YyYCHUC!

1. COBPECMCHHEIX HpeILCTaBJIeHI/If/'I O CTPOCHHH BCIUICCTBA, O 3aBUCUMOCTHU CTPOCHUA U
CBOMCTB BC€HICCTB OT ITOJOXKCHUA COCTABJIAIOIIUX UX 5JICMCHTOB B Hepnozmqecxoﬁ
CUCTCMC M XapaKTEpa XUMHUYCCKOM CBSI3H INPpUMCHUTCIIBHO K 3aja4aM XHUMHYICCKOMN

TEXHOJIOTHH;

2. MMprUpPOAbI XUMHUYCCKUX peaKL[I/IfI, HCIOJIb3YCMbBIX B IPOU3BOJACTBC XMMUUCCKUX BCUICCTB U
MaT€pHralioB, KHHETHYCCKOI'O 1 TCPMOJUHAMHUYCCKOI'0 IIOAX0J0B K OITMCAHUIO XUMHUYCCKUX ITPOLECCOB C

OEJIBIO OIITUMHU3alIUNU YCJIOBI/Iﬁ ux
HpaKTH‘lCCKOﬁ pcain3anuu,

3. BXHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOXKEHHUS COCTABJISAIONINX MX JeMeHTOB B [lepuonanueckoii cucreme;
4. COBpPEMCHHBIX TCHJCHIMW pa3BUTUS HEOPTaHMYECKOM XUMHH W  HEOPraHWYECKOIo

MaTCpHaAJIOBCACHUA.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 AU CHUILINHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JOCTHKCHHUSA KOMIIeTeHIINii

KOI[ 1 HAMMCHOBAHUC KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3ynabTaThl O0yYEHHS 10
JTUCIUILINHE, 00eCTIeunBaloIne TOCTIKEHNE
IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocob6en pemates | OIIK-1.1 [Ipumensier

TUTIOBBIC 33]Ia4H OCHOBHBIC 3aKOHBI
podeCCHOHAIBHOM MaTEeMaTHYECKUX U
JeSATEILHOCTH Ha OCHOBE €CTECTBCHHBIX HAYK JIJIS
3HAHWI OCHOBHBIX 3aKOHOB | PEIICHUS CTAHIAPTHHIX 3a/1a4 B
MaTeMaTUYECKUX U obnactu nanamadTHON
€CTECTBCHHBIX HAyK C APXUTEKTYPBI

IPUMECHECHUEM
MH(}OPMaILMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIA;

3HaeT
XUMHUYECKYI0  TE€PMHMHOJOIHIO,  CBOICTBa
XUMHUYECKHUX DJJEMEHTOB M HUX COEIUHEHUH,
COCTaBJISIOLIUX OCHOBY CTPOUTEJIbHBIX
MaTepuaioB. ECTECTBEHHOHayUHYIO CYILIHOCTb
pooJIeMm, BO3HHUKAIOIIIHNX B xoze
poeCCUOHAIBHOMN IeSITETbHOCTH;

OCHOBHbIE XHMMYECKHE SIBICHUSA, 3aKOHBI U
TEOPHUM KJIIACCUYECKOW U COBPEMEHHON XMMMH,
OCHOBHbBIE TOJIOKEHHUSI U PACUETHBIE METObI

€CTECTBEHHO-HAYYHbIX JTUCIUILINH, Ha
KOTOPBIX 0azupyercs U3y4YeHUe
pohecCuOHANBHBIX TUCIUIUINH

ymeer

BBISIBJISITH  €CTECTBEHHO-HAYUYHYIO CYIIHOCTh
npobyieM,  XapakTepHbIX  JJid  JIaHHOU

PO eCCUOHAILHOMN IeSITETbHOCTH;

MPUMCHATH IMOJTYYCHHBIC 3HAHWA 110 XUMHHU ITPU
HU3YUCHUU  JPYrux  AUCHMILINH, BBIABJISAATH
KOHKPETHOE XHMHYECKOE COJCpXKaHUE B
MPUKIATHBIX  3a7adax  MpogecCHOHATBHON
JESITEIbHOCTH

BJajeeT

uH(popManiell O Ha3HAUYEHUH U O00JACTIX
MPUMEHEHUS] OCHOBHBIX XHMHUYECKUX BEIIECTB,
WX COCTUHEHUA U MaTepuaoB, UCIOJIb3yEeMbIX
B Mpo¢eCCHOHATBHON IeATETHHOCTH.

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
Hannast tucruruinHa (MOyib) BKIoueHa B brnok «luctumnuaet, moxynu» b1.0.12 ocHOBHOM
npodeccnoHaabHOM 0O0pa3oBarenbHOI nporpammsl 35.03.10 JlanamadTHas apXxUTEKTypa 1 OTHOCHTCS K

00s13aTeNIbHOM YacTH y4eOHOr0 TUIaHa.




Ne Kona n HauMeHOBaHWE UHIUKATOPA
[IpenmecTByOMME TUCITUATITAHBI

/1 IOCTHIKEHHUS KOMIIETEHITUN
1 |BeIcmias MaTemMaTHKa OIIK-1.1, YK-2.1, VK-2.3, YK-2.4
2 | Oxomnorus VK-8.1

3 |Boranuka

JlMcuuIuiMHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO U €CTECTBEHHO-HAyYHOTO IIUKIIA U
OCHOBBIBACTCS HA 3HAHUSX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTATE OCBOCHUS XUMHUH
(6a3uCHBIN YpOBEHB), PU3UKU U MATEMATUKH IPH TOJIYYCHUH CPETHEro 0011Iero o0pa3oBaHus. Y CIICITHOMY
OCBOCHHIO JTUCIUIUTHHBI COITYTCTBYET MapaJlIeIbHOE U3ydeHHe (PU3UKH U MaTEMAaTUKH KaK 0a30BbIX
€CTECTBEHHO-HAYYHBIX JUCIUILINH.

JIJ1st yCHenHOro OCBOSHHMSI TUCIUIUTHHBI CTYICHT JOJKEH

3HATB!

1. BaKHEHIIIME XUMUYECKUE TIOHSITHS: BEIECTBO, XHMUYCCKHIA DIIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHAs] MAacChl, HOH, aJUIOTPOITUS, M30TOITbI, XUMUYECKasi CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, BAICHTHOCTbD, CTEIIEHb OKUCIICHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIH 00beM,
BEIIIECTBA MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, JICKTPOIUT U HEIJICKTPOJIHT,
ANEKTPOIUTUYCCKAS JUCCOIMAIUS, OKUCIIUTENh M BOCCTAHOBHUTEIb, OKHCICHUE U BOCCTAHOBIICHHE,
TETUIOBOM 3P PEKT peakinu, CKOPOCTh XUMHUYECKON PEaKIIuH, KaTaln3, XUMUIECKOE PaBHOBECHE;

2. OCHOBHBIE 3aKOHBI XUMHHU: COXPAaHCHHS MACChI BELIECTB, TIOCTOSIHCTBA cOCTaBa, [leproauueckuit
3aKOH;

3. OCHOBHBIC TEOPHH XUMHUHU: XUMUYECKOH CBS3H, IIEKTPOJIUTHICCKON JUCCOIMAIINY;

4. BayKHEHUIIIME BEIIECTBA U MaTePHAaJIbl: OCHOBHBIC METAJLIBI M CIUIABBI; CEpHAsi, COJISIHAS, a30THAS U
YKCYCHasl KUCJIOTBI; IIIEJI0YH, aMMHAK, MUHEPAJIbHBIC yI00PEHUS, METaH.

YMETh:
1. Ha3BIBaTh HEOPTAHUYECKUE BEILIECTBA 110 «TPUBUAIBHOWY WM MEKTyHAPOIHON HOMEHKIIATYPE;

2. OIpeaeNATh: BaICHTHOCTh U CTEIIEHb OKUCIICHUS XUMUUECKUX SJIEMEHTOB, THII XUMUYECKOM
CBSI3U B COCIMHEHUSX, 3apsi/l HOHA, XapaKTep CPe/Ibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHH,
OKHCIIUTENb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: 3JIEMEHTHI MaJIbIX MIEPUOOB M0 UX MOJ0XKEeHHIO B [lepuoanueckoii cucreme
J.W. MenpeneeBa; o0Iiie XUMUYECKHE CBOWCTBA METAIIIIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTMHEHUII;

4. 00BACHATH: 3aBUCUMOCTH CBOWCTB BEIIIECTB OT X COCTAaBa U CTPOCHHUS; MPUPOIY XUMHUECKOM
CBsI3H (MOHHOM, KOBAJIGHTHOM, METAIITUYECKOH ), 3aBUCIMOCTh CKOPOCTH XUMHUYECKON PEaKIu U
MOJIO’KEHUSI XUMHUECKOTO PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB:

5. BBINIOJIHATh XUMHUECKHUI SKCIEPUMEHT IO PACIIO3HABAHUIO BAKHEUILINX HEOPTAHUYECKUX
BEILECTB;

6. TPOBOAMTH CAMOCTOSITENIbHBIN MOMCK XMMHUECKON HH(POPMAIIH C UCIOIBF30BAHUEM PA3IUYHBIX
MCTOYHUKOB (HAYYHO-TIOMYISPHBIX HU3JaHUI, KOMIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ncmnonb3oBaTh KOMIIBIOTEPHBIE TEXHOIOTHH U1 00pabOTKU U Tepeaaun
XUMHUYECKOH MHPOPMAITUH U €€ TIPEICTABICHUS B Pa3IMYHbIX (hOpMax; MPOBOIUTh KPUTHUECKUN aHAIIN3
JIOCTOBEPHOCTU XUMHUYECKOMN

nH(MOpPMAIINHY, TTOCTYTAOIIEH U3 Pa3HBIX HCTOYHUKOB.

BIIAJICTh:

1. moaxonamu K 0ObSICHEHUIO XUMUYECKUX SBJIEHUH, POUCXOIALINX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. METOAaMU OIPEACTICHUS BO3MOKHOCTH NPOTEKAHNUA XUMHUYCCKHUX HpeBpaHleHI/Iﬁ B pa3JIMYHBIX
YCIIOBUAX U OLCHKU UX HOCH@HCTBHﬁ;

3. cnocobamu 6e30macHOro oOpalieHus ¢ TOPIOYUMU U TOKCHYHBIMH BELIECTBAMHU, Ja00PaTOPHBIM
00opyI0BaHUEM;

4. MeTojaMU ITPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALUN.




[Tocnenyromnye AUCITUTITHHBI

KOII U HAMMCHOBAHHMEC MHAHUKATOpa
JOCTHXKCHUA KOMIICTCHIIHN

1 |Be3omacHOCTH KHU3HEAESATEIHLHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4,
OIIK-3.1, OIIK-3.2

2 [OcHoBbI pecTaBpalii 00bEKTOB JaHAMA(THOW apXUTEKTYPHI

I1K-1.1, T1K-1.2

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloIuXxcs ¢ npenojaBaresieM (110 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSAITEJIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
U3 Hux yacel Ha
Bun yueGHoi paboTh Beero MPaKTUYECKYIO
4acoB 3
NOATOTOBKY
KonrakrHas pa6ora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3ausaTus (J1ad) 16 0 16
[Ipaktuueckue 3anstus (IIp) 16 0 16
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE:
KOHCYJIbTAIIUU 110 KYpCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAlMIO (Cava 3a4era,
3ayeTa C OILICHKOM; 3allUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIBTaIHA TTepea SK3aMEHOM M cl1adya
Yachl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 56 56
O61masi TpyA0eMKOCTh AMCHUTIJIMHBI (MO1YJINA)
Jachbl: 108 108
3a4YeTHbIC eIUHHIbI: 3 3

5. Conep:xaHue THCHHMILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 110 pa3jesiaM (TeMaM) ¢ yKa3aHHEM

OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)

Konrakthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
& HUHIAUKATOP
a
g | Jnexkuuu I13 JIP Bcero,
No Paznesns! qUCIUINIMHEBL S CP qac JOCTHKEHU
Q .
@) U3 HUX U3 HUX U3 HUX a
Ha Ha Ha KOMIICTCHI]
MpaKTH- MpaKTH- TIpaKTH-
BCETO 4eCKyIO BCETO H4eCKyIo BCETO 4eCKyI0 nun
MOJTO0- THOJATO- TOTOo-
TOBKY TOBKY TOBKY
1. |1 pa3nen. OGmas Xxumus
1.1. | O6mas xumus 3110 12 10 36 68 OIlK-1.1
2. |2 paznen. OcHOBBI (hHU3MUECKOMH
U CTPOUTEIHEHON XUMUHU
2.1. | CnenuanbHbIe BOIIPOCH XUMUH | 3 6 4 6 20 36 OIlK-1.1
3. |3 pa3aen. Kontpoins
3.1. | 3auer 3 4 OIlK-1.1




5.1. JIexuun

Ne
pasn

HaunmenoBanue paznena
U TEMBEI JIEKITUH

HaumeHnoBanue u kpaTkoe coaep:kaHue JEeKIUn

OO0was xumus

Knaccudukanus HEOpraHMueCKuX COSTMHCHUN U UX CBOMCTBA
Kiaccudukanmst HCOPraHMIeCKUX COSIUHEHUN (OKCUIBI, KHCIIOTBI,
OCHOBaHWUs, COJIM CPEIHKE, KUCIIbIe, OCHOBHbIE): HA3BaHUs, OCHOBHbBIE
XAMHUYECKHE CBOMCTBA.

OO0mmas xumus

KosmmuectBo BemecTBa. XMMHUYECKUN SKBUBAJICHT

OcCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUSI MACChI, IIOCTOSTHCTBA COCTaBa,
KpaTHBIX OTHOIICHUH, ABoraapo). OCHOBHBIE MOJIOKEHUSI ATOMHO-
MOJIEKYJIIpHOTO yueHus. KomnuecTBo BeriecTBa. DKBUBAJIICHT BEILIECTBA.
Pacuér skBUBaJICHTHBIX MACC CIOXKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OOmast xumMus

PacTBOpBI 1 CBOICTBA paCTBOPOB

O6pazoBanue pacTBOpoB. PacTBOpuMOCTb, (haKTOPBI, BIUAIOIINE HA
pPacTBOPUMOCTH BellecTB. PacTBopumocTs razos. 3akoH ['enpu.
KoHuenrpanus pactBopoB. HacbllieHHbIEe, HEHACHILICHHBIE U
nepeHachIeHHbIe pacTBOPBL. CIIOCOOBI BEIpaKEHUSI KOHIICHTPAIHii
pactBopoB. uddys3us u ocMmoruueckoe napiaeHue. O6mue cBoiicTBa
pactBopoB. 3oronunueckuii korddunuent. 3akon Paymns. Temneparypa
KHUIICHUS ¥ 3aMEpP3aHUs paCTBOPOB.

OOmast xumMus

XuMudeckasi KWHETHKA U paBHOBECHE.

CkopocTh XUMUYECKOH peakiuu. PakTopsl, BIUSIONINE Ha CKOPOCTh
peakumii. 3akoH aeiicTtBus Mace. I[IpaBuno Bant-I'odda. Dueprus
aKTHBAIMU. Y paBHEeHUE AppeHunyca. BiausiHue kataiuzaTopa Ha CKOPOCTh
XAMHYECKUX PEAKIUM.

OO6parumbie peakunu. XuMuieckoe paBHoBecue. KoncranTta paBHOBecHs
B TOMOT€HHBIX U FE€TEPOreHHBIX Ipoleccax. CMelieHne paBHOBECHS.
ITpunnun Jle Hlarense.

OO0mast XumMus

PaBHOBecus B pacTBOpax
pH pactBOpOB, ruIponn3 CONeH, MPOU3BEAECHUE PACTBOPUMOCTH COJIEH,
yCIIOBUE BBINAJICHUE OCaIKa

CrneunanbHble BOIPOCHI
XUMHAU

OCHOBBI XMMHUYECKOH TEPMOJIMHAMUKH

XuMuyeckasi TepMoinHaMuKa. TemnoBoi 3h(hekT XUMUUECKUX PEeaKIIHii.
ITousTue suranenud. 3akoH ['ecca, cneacreue 3akoHa I'ecca. Ilonsarue
sHTponus. I3MeHeHne SHTponuH B Xo/ie peakiuu. Dueprus ['ud0ca.
CaMonpou3BOIbHOE IPOTEKAHUE PEAKIINH.

CrneunanbHble BOIPOCHI
XUMHAU

XUMHUYECKHUE MPOUECCHI B BSOUKYIIIMX CTPOUTEIIBHBIX MAaTepHaIax
['unicoBble BsKyIIME BelleCcTBA. XUMUUYECKAN U MUHEPAIIbHBIN COCTAaB
TIVH. ['eHe3uc rIvMH U KaoJuHOB. [lopTinaHiieMeHT — XUMUYECKUH U
MHUHEpAIIbHBIN COCTaB, MOJyYeHUE. B3anMo1eiicTBE MUHEPAIIOB
MopTIaHaIeMeHTa ¢ Bojaoi. Koppo3us nieMeHTHOro KaMHs ¥ OeToHa.
Bunael kopposun.

CrnenuanbHble BOIPOCHI
XUMHH

OCHOBBI OPraHUYECKON XUMUU U XUMHH TOJIUMEPOB.

OCHOBHBIE KJIaCChl OPTaHUYECKUX COCTMHEHUHN U MOJTUMEPOB.
BricokomouiekynsipHble COeAMHEHHS. TepMorIacTUYHbIE U
TEPMOPEAKTUBHBIEC MOJUMEPBI. XUMUYECKasi CTOUKOCTh, CTAPEHUE U
JIECTPYKIIUS TOJTUMEPOB.

5.2. IlpakTuyeckue 3aHsITHS

HanmenoBanue pasaciia

No .

1 Y TEMbI MPAKTUYECKUX HanmeHnoBanue u copep:kaHue NPakTUYECKUX 3aHATUN
P 3aHSITUI

1 O61mas XHMHS Knaccudukanmst HEOpraHM4ecKux COeTUHEHUN




Kiaccudukanus HeOpraHM4ecKuX COSTUHEHNH (OKCHIbI, KUCIIOTHI,
OCHOBAHMSI, COJIU CPEJIHHUE, KUCITbIE, OCHOBHBIC): Ha3BaHMS, OCHOBHBIE
XUMHYECKHE CBOUCTBA.

OO0was xumus

Pemenne 3a1a4 Ha OCHOBHBIC 3aKOHbI XMMUU, XMMHYCSCKHI SKBHBAJICHT
OCHOBHBIE 3aKOHBI XUMHH: COXpPaHCHUA MaCChI, IIOCTOAHCTBA COCTaBa,
KpaTHbIX 0THOH.ICHHI>1, ABoraz[po). OCHOBHBIE ITOJIOKEHHS aTOMHO-
MOJICKYJIIPHOI'O YUCHUA. KommuectBo BCIICCTBA. OKBHBAaJICHT BEIIESCTBA.
PacuéT sKBHMBaJICHTHBIX MACC CJIOJKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO0was xumus

PacTBOpBI 1 CBOICTBA pacTBOPOB.

Pemenue 3anau: Konuenrpaius pactBopoB. CriocoObl BEIpaKEHUS
KOHIeHTpauui pactBopoB. Auddysus u ocmoruueckoe gasienue. Odume
cBOlcTBa pacTBOpOB. M3oToHNYeckmid ko3 duiiment. 3akoH Payis.
TemnepaTypa KuneHus U 3aMep3aHUs PaCTBOPOB.

OOmast xumMus

Pemenue 3aga4 Ha KUHETUKY U XUMHYECKOE PAaBHOBECHUE

Pemrenue 3amau: @akTopsl, BIUAIONINE HA CKOPOCTh PEAKLUi. 3aKOH
neiicreus mace. [lpasuno Bant-I'odda. Dueprust akTuBarmu. Y paBHeHHE
Appennyca. BiusiHue karann3aTopa Ha CKOPOCTh XUMHUYECKHX PEAKIIUH.
Pacuér paBHOBecHBIX KOHIIeHTpauuii. KoHcTaHTa paBHOBECHS B
TOMOTEHHBIX U T€TePOreHHBIX Iporieccax. CMeleHne paBHOBECHS.
[Ipunnun Jle Hlatense.

OOmast xumMus

PaBHOBecus B pacTBOpax
Pemenue 3agau: pacu€t pH pacTBopoB, KOHIIEHTpAIIUil HOHOB,
onpe/eleHUue MPOYKTOB THIPOJIN3a, YCIOBHM BBIMAICHUE OCATKOB

CrernuanbHbIe BOIIPOCHI
XUMHAH

Tepmoannamuka
Pemenue 3amau: pacuér sHTaIBIUN peakuuu, YHepruu ['md0ca,
TeMIIepaTypbl Hayalla peaKkLuu

CHCI_[I/IS.JIBHLIC BOITPOCKHI
XUMHNHU

OCHOBBI 2JIeKTpOXUMUH. ["asibBaHUUECKHE dT1eMeHThI. Koppo3us
METaJJIOB. METO/IbI 3aIIUThI OT KOPPO3UU

Bo3HukHOBEHHE CKauka MOTEHIMANIa HAa TTOBEPXHOCTH Pa3fieia MExXIy
METaJJIOM U pacTBopoM. Bosopoanslii anektpoa. CTaHaapTHbBIE
3IIEKTPOJIHBIE MOTEHINANLI. Y paBHeHHEe HepHcTa. Psijt akTuBHOCTH
MeTaJlJIoB. XMMHUYECKHUE CBOMCTBA METAJIJIOB.

["anibBaHWYECKHE PIIEMEHTHI. Y CTPOMCTBO demMenTa Jlanuais — SIkoou.
Pacuer B/IC.

OnpeneneHne KaTOAHBIX U AHOIHBIX MPOIECCOB MPHU IEKTPOJIU3E,
oIpeJieJIeHUE MPOIYKTOB JIEKTPOIN3a, 3akoH Dapajies.

KOppO3I/IH MeTaJUI0B. Buasl KOPPO3HH. MeToas! 3alIUThl METAJIJIOB OT
KOpPpO3uu. 3aH_II/ITHBIe IMOKPBITHA. Buapr HOKpLITHfI, AHOIHBIC 1 KaTOOHBIC
IOKPBITHA. 3HeKTp0XI/IMI/I‘{eCKa${ 3aluTa, NPpUHIOUIL JIEHCTBHS.

5.3. JJaboparopHbie paboThI

HanmenoBanue paszaciia

pJ:;')ﬂ U TeMbI J1a0OpaTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
pabot

CBolicTBa HEOPraHUYECKUX COCTUHEHUIN

1 Obmast xumus N3yuenne cBONCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHU.
XUMHAYECKUN SKBUBAJIEHT

1 O61mas XUMHus Omnpenenenre MOJISIPHOM MacChl SKBUBAJIEHTa U (pakTopa
SKBUBAJIEHTHOCTH MPOCTOTO U CJI0KHOTO BEIIECTBA.
[IpuroroBneHnue pacTBOpoOB
Pacuér xoHUeHTpanuii pacTBOPOB U MPUTOTOBJIEHUE PACTBOPA 3aJaHHOI

1 OO6mas xumust

KOHILICHTPALUU.
Omnpenenenne KOHIEHTPALMU PacTBOPa METOIOM NPSMOTO TUTPOBAHHUS




PaBHOBecue B pacTBOpax

1 OO0was xumus I/IsMepeHHe pH pacTBOpPOB, U3YYCHHUE IIpOoLC€CCa THAPOIM3a U d)aKTOPOB,
BIMAKOIIMWX HA HCTO
TepMOI[I/IHaMI/IKa B CTPOUTCIIBHBIX ITpOoIEccax
) CHCI_[I/IaJ'II)HBIe BOIIPOCEHI I/I3yquI/Ie 9HO0- U 3K30TCPMHUUCCKHUX peaKHI/Iﬁ IIpH MOJYYCHUU
XUMUU CTPOUTEIIbHBIX MaTCPUAIOB. TepMOI[I/IHaMI/ILIeCKI/Ie OCHOBEI ITPOLECCOB
ruapaTaliiOHHOI0 TBEPACHHUA BAXKYIIHUX BCHICCTB.
C I/ISY‘IGHI/IG IIponecccoB BHCKTpOXHMH‘IGCKOﬁ KOppO3uH MCTAJIJIOB
2 TICLHATIBHBIC BOIIPOCHL | 173y yeppe koppo3un MeTallIoB B pasHEIX cpenax. HaHeceHye 3aimTHOro
XUMUH IIOKPBITUA, CPABHCHUEC CKOPOCTH KOPPO3HH IIOCJIIC HAHCCCHUE ITOKPBITHUA.
C I/I3yquI/Ie IMpOHECCOB IMIPHUI'OTOBJICHUSA CTPOUTEIILHOI'O MaTCpHraia
2 TICMHATBHBIC BOHPOCHL HonyquI/Ie THIICA, U3YUYCHUE ITPOLECCOB U YCJ'IOBI/Iﬁ €ro 06paSOBaHI/I$I.

XUMHHN

Hccnenoanue nporecca 00xura (CrieKaHus )

5.4. CamocTosTenbHas paboTa 00yJaronnxCs

No
pasn

HaumenoBanue pasaciia
JUCHUIIIINHBI 1 TEMBI

ConeprkaHue caMOCTOSATEIILHON PabOTEI

OO0was xumus

Knaccudukanus HeopraHuuecKux coeAMHEHNUN

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE IOMALIHETO 3a/1aHMUSI.
Odopmnenne oTuéra no gaboparopHoii padote. [ToaroroBka k 3a4éry.

OO0was xumus

Pemrenue 3a1au Ha OCHOBHbBIE 3aKOHBI XUMUHU, XUMUYECKUN SKBUBAJIEHT
PaGota ¢ KOHCTIEKTOM, OCHOBHOM U AOMOJIHUTEIBHOMN JIUTEPATypOH,
3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JIOMALTHETO 3a/1aHMUS.
Odopmnenne oTuéra no gaboparopHoii padote. [ToaroroBka k 3a4éry.

OoOmast XumMus

PacTBOpEI 1 CBONCTBA pacTBOPOB

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JONOJHUTENbHOM JTUTEPATypOH,
JJIEKTPOHHBIMU PECYPCAaMHU, BBIITOJIHEHUE JOMAIIHETO 3a1aHMUs.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.

OO0mast XumMus

XuMH4eckast KHHETHKa U PaBHOBECUC

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIONIOJIHUTEIBHOM JIUTEPATYpOH,
QJICKTPOHHBIMHA PECYpPCaMM, BBIITIOJHCHUC JOMAIIHETO 3aaHus.
Odopmienne otuéra no nabopatopHoit padote. [lonroroska k 3auéry.

OO0was XxumMus

PaBHOBecus B pacTBOpax

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIONIOJIHUTEIBHOM JIUTEPATYpOH,
AJIEKTPOHHBIMU PECYPCAaMU, BHITIOJIHEHHUE JOMAITHETO 3a1aHHUS.
Odopmienne otuéra o mabopatopHoit padote. [lonroroska k 3auéry.

CrneunanbHble BOIPOCHI
XUMHAA

OCHOBBI XUMHYECKOU TEPMOJTMHAMUKHI

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJHUTEIBHOU JIUTEPATYPOH,
3IIEKTPOHHBIMHU PECYPCAMU, BHITIOJTHEHUE JJOMAIITHETO 3a/1aHus,
odopmiienue nabopatopHoro otuéra. [loaroroBka k 3auéTy.

CHCI_[I/IaJ'IBHLIC BOIIPOCHI
XUMHNHU

OCHOBBI 2JIeKTPOXUMHH. ["asibBaHUUECKHE dTIeMeHThI. Koppo3us
METaJIOB. METO B! 3aITUTHI OT KOPPO3UU

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPOH,
AIIEKTPOHHBIMU PECYPCAMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
Odopmnenne otuéra no aboparopHoii padore. [Toaroroka k 3auéry.

CHCI_[I/IaJ'IBHLIC BOIIPOCHI
XUMHNHU

JucnepcHbie cUCTEMBl. XUMHUYECKHUE TTPOLIECCHI B BSIKYIINX
CTPOUTENBHBIX MaTepraliax

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOM JTUTEPATYPOH,
3JICKTPOHHBIMH pecypcaMu, 0(hOpMIICHHE JJaOOpaTOPHOT'O OTYETA.
[ToaroroBka K 3a4€ry.

CnenuaibHble BOIPOCHI

OCHOBBI OPraHUYECKON XUMUU U XUMHH TTOJITUMEPOB.




XHUMHHN

Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
ANEKTPOHHBIMU PECYPCAMH, BBIIIOJIHEHUE JOMAIIHETO 33 IaHUS.
[ToaroroBka K 3auéry.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

VY4eOHast mporpaMma BKIIOYAET HE TOJIBKO ayJUTOPHBIC 3aHATHUS, HO yIEsIeT BAXKHOE BHUMAaHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyneHTa. J[isi yCrenHoro ocBOeHUsI TEOPETHIECKOTO
MaTepuana, IpruoOpeTeHrs HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl y4eOHBIM MaTepuaioM (y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEpaTyphl, ayJA10- U BUJICO3ANKCEH ); COCTABICHHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 10
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 M YIpaXHEHUH; Ecu caMoCcTOATeIhHO HE yaaeTcsi pa3o0paThes B
Mmarepuaie, Heo0X0auMo c(hOPMYIHPOBATH BOTIPOC U 33/1aTh €T0 MPENOIaBATENI0 Ha JEKIINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepral, MPAKTHYCCKUX U JIAOOPATOPHBIX 3aHITHH, MPEAIOIararuiux
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta
00yJarnIMXxcs, KOTopas BKIIOYAET B C€0s M3yUCHUE TEOPETUUSCKUX BOIIPOCOB JAUCITUILIMHBI, IOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOIr0 OCBOCHUA JUCHUITIMHBI H€O6XOI[I/IMO IIoCC€IaTh BCC 3aHATHUA, T.K. JIF000H IIpOITyCK
3aHATHA OCJIOKHACT OCBOCHUC IIPCIMCETA. Ha MNPaKTUYCCKUX U na6opaTopme 3aHATUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U TaOOPATOPHBIM 3aHATHSAM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKHUE 33/1aHUS B PAMKaX U3y4aeMoi TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIC MaTepHAIbI 1JIsl IPOBEACHUS TEKYIero KOHTPOJIS YCIIeBAEMOCTH M NPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

Kon n HamMmeHoBaHuE
Ne KoHTponmpyembie pa3aeisbl TUCITATITHHBI . Bun oneHowHOTO
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMITETCHIUH
1 |O6mas xumus OIK-1.1 Y CTHBIN ONPOC, TECTHI,
' penieHue 3aaaqy
CTHBIHN OIpocC
2 |CnenuanbHble BOIPOCH XUMHUH OIIK-1.1 Y poc,
pEIICHHE 33124, TECTHI.
3 |3auer OIK-1.1 YCTHBIH OIpOC,
pelIeHue 3a1a4, TECThI.

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WIH UHbIE MaTepHalIbl TEKYIIIETO KOHTPOJISl yCIIEeBAEMOCTH,
HE0OXOIUMBIE 1JI OLICHKH 3HAHUI, yMEHHUI U HaBBIKOB U (WJIM) OIbITa MPOPECCUOHAIBHOMN JEITEeIbHOCTH,
XapaKTEepU3YIOMIUX ATArbl POPMUPOBAHUS KOMIIETEHIIUN B IMIPOLIECCE OCBOCHUS IUCIUILIUHBI

[Tonydenune 3a4€ra 1Mo TUCUUIUIMHE MIPEAINOIaraeT BHIIIOJHEHHUE JIBYX aTTECTAllMOHHBIX paboT 3a
CEMECTp JJIsl TPOBEPKHU CHOPMUPOBAHHOCTU MHIMKATOpa HocTrxkeHus kommerenmuii OIIK 1.1

ATtTectaninonHas pabota Nel Bkitoyaer B ce0sl TEMbI: KJIaCChl HEOPIraHUYECKUX BEILECTB,
SKBUBAJICHT, KWHETHUKA XUMUUYECKUX PEAKLUN, XUMUYECKOE PaBHOBECHE

ATttecranonHas pabota Ne2 BkiitouaeT B ceOsl TEMbI: 3JIEKTpOIUTHYECKast Juccoruanus, pH,
TUIPOJIN3 COJIEH, OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, FAIbBAHUUECKUIN DJIEMEHT, KOPPO3Hs
METAJIJIOB, KECTKOCTH BOJBI.




BapuaHnT 3aganuii 11 ATTecTallioHHON paboThl Nel

Nel. TTo popmynam HanucaTh Ha3BaHus BemecTs: a) SNO2, 6) CH3COOH, B) AICI3, r) BaOHCI;

[0 HAa3BaHWIO Hamucath (GOpPMyJbI BemiecTB: a) Opomua Harpus, 0) ruapokcun 3omota (1),
B) THIPOCWJIMKAT KaJlUsl.

K kakxomy Kaccy OTHOCHTCS KaXKJI0€ BEIIECTBO (OKCHU, OCHOBAHUE, KUCIIOTA, CPEIHSS, KHCTas,
OCHOBHas COJIb)?

No2. Tlpu B3aumozeiicTBuu 3,24 T TpEXBAJICHTHOIO METaJlIa ¢ KUCJIOTOM Bhiaensiercs 4,03 i
BOJZI0po/a (H.y.). Beruncnure sKBUBaJIEHTHYIO MOJISIpPHYI0O MAKB U MOJIsipHYI0 M Macchl MeTaia.

Ne3. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh peakiuu mpu S0°C, eciu npu ACHCTBUN KaTalu3aTopa
sHeprus akTuBauuu ymenbiaercs ¢ 70 k/Ix mo 50 kJx?

Ne4. Oxucnenue cepbl mpoTekaeT no ypapHeHuto: StB + 02 = SO2. Kak U3BMEHHTCS CKOPOCTh
IPSIMOM PEAKITNH MPU YMEHBIIICHHH 00bEMa CHCTeMEBI B 4 pa3a?

Neo5. HanmcaTh BbIpaKeHHE KOHCTaHTBI paBHOBecHs Juis cuctembl 2H20 =2H2 + 02, AHr0O = +483,7
k/[x; B xakom HampaBieHUM OyIeT CMEMIATLCS PABHOBECHE: a) IIPH YBEITUYCHUU TEMIIEPATYPHI; 0)
YBEJIMUCHUH JIaBIICHUS; B) YBEIMUCHUN KOHIICHTPAIIMHN BO0poIa?

No6. B cocrosinuu paBaoBecus cuctembl 3H2 + N2 = 2NH3 koH1ieHTpanyum BemecTs COCTaBIsIOT
(mouse/): [NH3] = 1; [N2] = 0,5; [H2] = 3,5. Boruuciauth KOHCTAaHTY PAaBHOBECHS M UCXOIHbIC
KOHIICHTpAIlMX a30Ta U BOJOPO/IA.

Bapuant 3aganuii 11 ATTecTaliioHHON paboThl Ne2

Nel. 3anucate Aucconuanuio BeIecTB: THAPOKCU HATPHS, CEPOBOJOPOIHAS KUCIOTA, XJIOPH
ATFOMHUHHUS, TUAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/T TFOMUHHMS, THAPOKCHT aMMoHusL. i cimabbix
JIEKTPOJIUTOB 3AITUCATHh BRIPAKEHUE KOHCTAHTHI TUCCOIHAIINH.

Ne2. Kmuc (CH3COOH) = 1,8-10-5. Beruucnure, BO CKOJIBKO pa3 pa3invaeTcs KOHIICHTPAIUs HOHOB
Bogopoaa H+ B 0,1M pacTBOpax yKCyCHOU U COJISTHOM KUCIOT?

No3. Paccuurarh CTENeHb AMCCOIMANNM (B TIPOIICHTaX ) Tuapokcuaa ammonus B 0,5M pactBope.
Knmue (NH40H)=1.76-10-5

Ne4. Ompenenuts pH pactBopa, o0bsemom 100 mit, B koTopom comepxutcs 0,063 r a3oTHOM
kucnothl. Paccuntars pH 0,1 M pactBopa ruapokcuaa ammonwus. Knue (NH40H)=1.76-10-5

Ne5. TTogseprarores au ruaposn3y pactBopsl cienyromux coieit: NaNO2, Cul2, K2S04, PbCr207?
CocCTaBUTh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS THIPOJIN3a COOTBETCTBYIOIINX Ccojiei. ONpeneuTs cpeay
u ykazaTth pH pactBopoB (<7, >7 wiu = 7). B xakoii BeT Oy/eT OKpallleH METUJIOPAaHK B paCTBOPE 3TOMH
cou ?

Ne6. PaccTaButh K03(pPpHUIIMEHTHI B ypaBHEHUSX PEAKIMI METO/I0M 3JIEKTPOHHOr0 OaaHca.
CocTaBUTh JIEKTPOHHBIC YpaBHEeHUS. JIJIs KaXI0i peakIiy yKa3aTh, KAKOe BEMIECTBO SBIISETCS
OKHCITUTENIEM, KAKO€ — BOCCTAHOBHUTEIIEM; KAaKOE€ BEIIECTBO OKUCIISETCS, KAKO€ BOCCTAHABIMBACTCSI.

CuS + HNO3(xoni1.) = CuSO4 + NO2 + H20

Neo7. Berancauth 3/1C raqbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO M3 TUTACTHH KaAMUS U MarHus,
OMYIIEHHBIX B PACTBOPBI CBOMX couiell ¢ koHreHTpanuei [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH CXeMy
3JIEMEHTa, HalKuCcaTh YpaBHEHHS IEKTPOIHBIX mporieccoB. ¢° (Cd2+/Cd) =-0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

Ne8. PaccunraTh 3HaUCHHE AIIEKTPOAHOTO IMOTEHIIMANIA XpOMa TPH KOHIIeHTpanuy HoHoB Cr3+ B
pactBope 10—2 moub/m.

Ne9. CocraBuTh cXeMy AJIEKTPOXUMHUECKONW KOPPO3HUHU Mapsl SN — Ag, MPOTEKaIOMIeH C
KHCJIOpOaHOM aenonspu3anueii B kucnoit cpegae (HNO3). Ykazats mpoayKThl KOPPO3HUH.

7.3. Cuctema OlleHUBAHHS PE3YILTATOB O0YUYEHHS MO AUCHUILITHHE (MOAYIIIO) MIPH MPOBEACHUH TEKYIIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE MCIIOJB30BaHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKU I'PAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YM€eT OPHEHTHPOBATHCS B TCOPHUSAX, KOHIIETITUAX M HAPABJICHHUIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEIILHO U TBOPUYECKH pelIaTh CIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO KCIIOIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0» (3aU4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEMIUAX U HATIPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUN HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLECMIUAX U HAIIPABJICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa noj| pyKOBOJCTBOM IIPEIOIaBaTeNsl Ha MPAKTUYECKUX 3aHATUSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIINUX 3TAIbl (JOPMUPOBAHUS KOMIETSHIIUA B MMPOILIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

[IpumepHBIE BOIIPOCHI

1. Knaccugukanys HeopraHmueckux COeAMHEHUH (OKCHIbI, KUCIIOThI, OCHOBAHHUS, COJIU CPEIHHE,
KHCJIble, OCHOBHBIE): HA3BaHUS, OCHOBHbIE XUMHUYECKHE CBOMCTBA.

2. CriocoObl BeIpa)Ke€HUS KOHIEHTPALlMU pacTBOPOB: Ha3BaHUs, (YOPMYIIbI, €TUHHUIBI H3MEPEHMUS,
MEepPeCUYET U3 OJTHOTO BUJIa KOHIEHTAPALNU B IPYTOM.

3. Kunetnka XuMH4YECKHMX peakIni. 3aKOH AEUCTBYIOMMI Macc. MI3MeHeHne CKOPOCTH peakuy Ipu
M3MEHEHUHU KOHIIEHTpAIH BEIeCTB, 1aBiIeHus, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBUCHUT, OT KaKUX HE 3aBHCHT.

4. BoznelicTBue TemnepaTypsl Ha CKOpOCTh peakuuu, [Ipasuno Baut-I'odda, ypaBHenune
Appennyca. KaranuzaTopsl: onpeeneHyue, IpUHLIUI ASHCTBUS Ha MEXaHU3M peaklni.

5. X¥MHUYECKO€e PaBHOBECHE: YCIIOBUE BO3ZHUKHOBEHUS, 3aIIMCh BBIPAXKEHUSI KOHCTAHTHI PABHOBECHSI.
[Tpunnun Jle HlaTense. BiusHue Temneparypsl, JaBJI€HUS U1 KOHIEHTPALMI BEIIECTB Ha CMELIEHUE
paBHOBeECHS.

6. DnexTponuTHueckas aucconuanusi. CuibHbIe U caa0ble 3JEKTPOIUTHI: ONpeiesieHue, IPUMEPHI.
CreneHnb 1 KOHCTaHTa Aucconranuy. CMenieHre XMMIUYeCKOro paBHOBECHUS ITPH TUCCOLIMALNY (BIIUSHUE
TEeMIEPaTypbl, pa30aBieHUs], OTHOMMEHHBIX HOHOB).

7. NonHoe npounsBeaeHue Boabl. BogopoaHblii mokaszarenb cpepl. Pacuer pH cuimbHBIX B cltaObIx




AJIEKTPOJIUTOB.

IMuaponus coneid. CMmelieHre XMMUYECKOr0 paBHOBECHS IpolLecca THAPOIIn3a (TeMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

8. 'anpBaHUYECKHI SJIEMEHT: IPUHIIUI PaOOTHI, IPOIIECCHl HAa KaTOJIe, MPOLIECCHl Ha aHO/IE.
VpaBuenue HepHcra — BeIuncieHre moTeHIMaNa st 3yiekTpoaa. CTaHaapTHBINA 3€KTPOIHbBIN MOTEHIIUAIL.
DIEKTPOXUMUYECKUH psil HanpspkeHust MeTaiioB. JJIC raibBaHUYECKOrO JIeMEHTa.

9. DaeKTpOaN3: ONpeaesICHUE, OTIUYHUE OT FaJIbBAHMYECKOTO 3JIEMEHTA. DJICKTPOJIN3 BOJIBI, COJICH,
KHUCJIOT U OCHOBaHUM. 3akoHbl Dapases.

10. Koppo3ust MeTalIoB B KUCJIOW, HEUTPAIIBHOW CPe/ie B KUCIOPOJIHON U OCCKUCIOPOIHOM cpee.
Buael koppo3uu. MeTopl 3a1UThl METAJLUIOB OT KOPPO3HUH.

11. Baxkueiinve npupoHble COSIUHEHUS KAJIbIIH, BO3AYIIHbBIE U TUIPABINUYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - IPOIIECCHI ITPU UX MOTYYEHUHU U TBEPACHUU.

12. TlonumepHbIe MaTepHalibl, X 0COObIE CBOMCTBA, OCHOBHBIC BUBI TIOJUMEPOB, 00IACTH UX
PUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHus JUIsl POBECHUS TPOMEKYTOUYHON aTTECTAIIUN O0YJarOIITIXCSI

1. Hammcath ypaBHEHHE XUMHUYECKON PEAKIIMH, PACCTAaBUTh KO3(PPHUITUCHTHI.

2. PaccunTtarh BBIXOJI MPOAYKTA, UCIOJb3Ys 3aKOH SKBUBAJICHTOB.

3. Paccuurath TermmoBoi 3pheKT XUMUUECKONU PEaKIIHH.

4. PaccunuTaTth U3BMEHEHHE CKOPOCTH XMMHUUYECKOM peakiiMy P U3MEHEHUH KOHILICHTPAIIUHU BEILIECTB
WJIM TeMIepaTyphbl.

5. Hanmucatb ypaBHEHUE 3JEKTPOIUTUYECKON JUCCOIMALIMM U BhIPaKEHUE JJI1 KOHCTAHThI
JIMCCOIAAIIHH.

6. PaccunTtarh 3HaU€HHE BOJOPOIHOIO IMOKA3ATENS CPEIbI.

7. Hanucath ypaBHEHUE TUIPOJIM3A COJIH.

8. CocTaBUTh CXEMY rajibBaHUUECKOTO 3JIeMeHTa, paccuutaTth DJC 3TOro sneMeHra.

9. BeI4uCIUTh MacCy BEIIECTBA, BBIACIUBIIETOCS IIPU AJIEKTPOIU3E.

10. CocTaBUTh OKHCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKIIUIO, ONPECTUTh OKUCIUTENb U
BOCCTaHOBUTEb.

11. HanucaTe ypaBHEHUE peakiiuy MeTajljla ¢ BOJIOM, KUCIOTON WJIM PACTBOPOM IIETOUH.

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UU METAIIIOB.

[MpakTrueckue 3a1aHus A1 IPOMEKYTOUHOM aTTecTaliu pa3mMeleHsl o aapecy SMOC Moodle
(https://moodle.spbgasu.ru/course/view.php?id=1403#section-15)

7.4.3. IlpumepHble TEMBI KypcoBOi paboThI (MpoekTa) (IpyU HaJIUYUN)
KypcoBble npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI.

7.5. Metoanyeckne MaTepuasl, OIpeIeAOIne MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB U
(unu) onbiTa NPO(heCCUOHATBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIKeE 3Tanbl POPMUPOBAHUS KOMIIETEHIIUH

KoHTposb ypoBHS yCBOGHHBIX 3HaHUM, OCBOEHHBIX YMEHUI U MPHOOPETEHHBIX HABBIKOB (BJIaJCHUMN)
OCYIIIECTBIISIETCS] B paMKaX TEKYILEro ¥ MPOMEKYTOUYHOTO0 KOHTPOJIS B cOOTBETCTBUH ¢ [lonokeHuem o
TEKyIeM KOHTPOJIE U TPOMEKYTOUHOM aTTecTanuu odyvarornuxcs B CIIOIACY.

[Ipouenypa npoBeneHNs MPOMEKYTOUHOHN aTTECTAllMU U TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH
peraaMeHTHpYeTCsl JOKaIbHBIM HOPMATHUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3aluy U
MPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTalui 00yJarommxcs.

[Ipouenypa onenuBanusi GoOpMUPOBAHUS KOMITETEHIIUH MPH MPOBEACHNUN TEKYIIETO KOHTPOJIS
npuBeseHa B 1. 7.3. TunoBble KOHTPOJIBHBIE 3aJIaHUS WM UHBIE MaTepUaibl TEKYIEr0 KOHTPOJIS
IIPUBEJEHBI B 1. 7.2.

Texyiuit KOHTPOJIb OCBOEHUSI KOMIETEHIIMN M0 TUCIHUIUINHE IPOBOAUTCS IPU U3YUEHUU
TEOPETUYECKOr0 MaTeprasa, BHIIOJHEHUH 3aJaHUN Ha MPAKTUYECKUX 3aHATHSX, CAaue OTYETOB IO
71ab0paTOpHBIM paboTaM, BRIIOJIHEHUN UHAUBUIYAIbHBIX 33JaHUI B (pOpME KOHTPOJIBbHOM paboThI,
pacueTHo-

rpaduueckoil padboTel. TekyieMy KOHTPOJIIO MOUIEKUT MOCEIIaeMOCTh CTYA€HTaMU ay TN TOPHBIX
3aHATHH U paboTa Ha 3aHATHUSX.

HToroBoii o11eHKOM OCBOCHUSI TUCLUIUIMHAPHBIX KOMIIETEHINH (Pe3yabTaTOB 00YUEeHHUS 110
JUCIUIUIMHE XUMHUS) SBIIIETCS IPOMEXYTOUHAs aTTectanus B (hopMe 3auéTa, MPOBOJUMAS C YUETOM
PE3yJIBTaTOB TEKYLIETO KOHTPOJISA B CEMECTPE.



7.6. Kputepuu onieHuBanusi chopMHPOBAHHOCTH KOMIIETCHIIUN TTPH MIPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDOBEHb OCBOCHHMS U OLICHKA
Onenka Onenka
«HEYIOBIETBOPUTEIND | «yAOBIETBOPUTENHH [ OLEHKA «XOPOIIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3a4TCHO» «3a4TEHOY»
YpoBeHb OCBOEHHUSI | YPOBEHb OCBOCHUS | YPOBEHb OCBOCHMS YpoBeHb OCBOEHHUS
KOMITETCHIIUHT KOMIIETCHIIUHT KOMITETCHIIH KOMITETCHIIHI
«HEOOCTATOYHBII. «IOPOTOBBIN. «IPOJBUHYTBIN. «BBICOKHI.
Kommerenuu He Kommerenun Kommerenun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3nanus oTcyTcTBYOT, | CdhopmupoBansl | 3HaHUS OONIMPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. Y MEHUS | apryMEHTHPOBAHHBIE,
Kputepuu c(OpMHPOBAHBI 3HaHUU. Y MEeHUS HOCAT _ | BeecTopoHHHe. YMenus
OlICHUBAHIA dbparmMeHTapHbI U pPEnpOaYyKTUBHBIN YCHEIIHO
HOCST XapakTep, MIPUMEHSIOTCS K
pPEnpOIYKTUBHBIN MIPUMEHSIOTCS K PELICHUIO KaK
XapakTep. PELICHUIO TUIIOBBIX TUIOBBIX, TAK U
JlemoHcTpUpyeTcs 3a/IaHMi. HECTaHJapPTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCss | TBOPUYECKHUX 3aJaHUl.
CaMOCTOSITEJIbBHOCTH JIOCTaTOYHBII JlemoHCTpUpYETCs
MIPaKTUYECKOTO YPOBEHb BBICOKUI YPOBEHb
HaBbIKa. CaMOCTOSITEJIBHOCTU | CaMOCTOSATEIbHOCTH,
YCTOMUYHBOIO BBICOKAsl aJalITUBHOCTh
MIPAKTUYECKOr0 | IPaKTUYECKOI'0 HaBbIKa
HaBbIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHaia.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOCHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITTOJTHCHMS 3aJaHHI.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4deHus (3HAHMsI, YMEHHUSI, BIaJICHUE HABBIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMYeCKOoe H MaTepHATbHO-TEXHUYecKoe ofecneyeHue JUCIUIITHHBI (MOLYJIs1)
8.1. IlepeueHb OCHOBHOM U JIOTMOJHUTENILHON JINTEPATYPbI, HEOOXOAUMOM U1l OCBOCHUS JUCLUIUINHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 |AxwmeroB H. C., O6mas u sHeopranndeckas xumusi, CI10.: Jlans, 2014 50
9 Axwmeros H. C., O6mas u neopranudeckas xumusi, Cankt-ITerepOypr: Jlaub, https://e.lanbook.com
2023 /book/267359

XamutoBa A. U., Aatonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBbI

3 OpF&HH‘-ICCKOﬁ XHUMUU. OpFaHI/IquKHe MNOJIUMCPHBIC MaTCPHAJIbI, KazaHsb:

Kazauckuii HallmoOHAIBHBIN UCCIIEA0BATENbCKUHA TEXHOIOTUYECKUI
yHuBepcutet, 2010

http://www.iprbooksh
0p.ru/61993.html

4 [Tensdpman M. U., FOctparos B. I1., Xumus, CII6.: Jlans, 2017 50
JIOOJHUTEJLHAS JUTEPATYPA
1 I'munka H. JI., [Tonkos B. A., babkos A. B., O0mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: U3natensctBo FOpaiit, 2019 434185




AobakymoBa P. A., Axkumos JI. 1., AuapeeBa H. A., banemakos M. /1.,
Il'onuaposa U. B., Uauuk B. B., Muponos A. M., Muposnos /I. A., [TaioB A.
., Cysepuena O. JI., Yxuna A. B., Xanuna O. M., Akumos JI. W., Xumusi,

http://ntb.spbgasu.ru/
elib/00091/

CII6., 2008

OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3JI0POBBSL.

8.2. Ilepeuenn pecypcoB uHDOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXOIUMBIX JIJIs

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenoanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

OcHoBbl xumuH. MHTepHET-yueOHUK (A. B. Manyiinos, B. H.
Pomuonos, HI'Y, HoBocubupck)

http://www.hemi.nsu.ru/

Kypc B Mynn "l[lpukinannas xumus"

https://moodle.spbgasu.ru/course/view.p
hp?id=1403

[HerpoBa XUMU A BAXYIIUX CTPOUTEJIBHBIX
MATEPHAJIOB

va.pdf

http://lib.ulstu.ru/venec/disk/2009/Petro

8.3. [lepeueHn coBpeMeHHBIX MPOodeCCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

DJIEKTPOHHO-O0MOIMoTeuHas cucreMa n3narenbersa "'IPRsmart”

http://www.iprbookshop.ru/

DIIEKTPOHHO-O0MOIMOTEeUHas cucrteMma usnarenscersa "FOPAUT"

https://www.biblio-online.ru/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

Cucrema aucranimonnoro ooydenus CII6IACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas s;mekTpoHHas
o6udamnorexka eELIBRARY.RU

Poccuiickast rocygapcTBeHHasi OMOIMOTEKA

www.rsl.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM INTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

HNudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XuUMHUECKOTO
dakynapTeTa MI'Y SBIISICTCS COBOKYITHOCTBIO 0a3 JAaHHBIX 1O XUMUH
(oOpa3oBaHue, HayKa, TEXHOJIOTHS), PacIIpeICICHHBIX Ha -CEpBEpax B
npeiesiax pocCUicKoi yacTu ceT Internet u BkiroyaeT 0Te4eCTBEHHBIC U
3apyOexHble HHOPMAIMOHHBIE PECYPCHI 10 XUMHUU

www.chem.msu.su

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

[lepuonnueckue nznanus CII6IACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie_
izdaniya/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOTO U CBOOOIHO PaclpoCTPaHsIeMOro

MPOTrPaMMHOTO 00eCIIeUeHUs

HanmenoBanue

Crioco6 pacmpocTpaHeHus

(TMIIEH3UOHHOE WIIH CBOOOIHO

pacnpocTpaHsIeEMOE)

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE




8.5. MarepuanbHO-TeXHUYECKOE 00eCIIedeHnEe UCITUTUTNHBI
Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayTUTOPUNA U MIOMEIICHUH JJISI CAMOCTOSITEIHbHOM pabOThI

HaumeHnoBanue yaeOHBIX ayJUTOPHUI U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OcHaieHHOCTh 000PYAOBaHUEM U TEXHUYECKUMU
cpeacTBaMu 00y4YeHuUs

40. YueOHbIC ayAUTOPUH JJI IPOBEACHUS
MPAKTUYECKHUX 3aHATHH, TA00OPATOPHBIX
paboT,rpyIIOBBIX M HHIUBUIYaTHHBIX
KOHCYJIbTAIIMH, TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOYHOM aTTeCTaluu

Meb6ens: Ctonsl (mapThl), 10CKa MENIOBasi, JOCKa
MapkepHas, ctoi taboparopusiit JIO-J100, cron
naboparopusbrii Mansiii JIO-O0, mkad BHITSKHON €
MIO/IBOJIOM BOJIBI,

O6opynoBaHue: MPOEKTOP, IKPaH, BECHl TEXHUYECKUE,
yCTaHOBKA TUTPOBaJIbHAas, CEKYHIOMED,
naboparopHblit peoctat, KoHaykTomerp Waterproof
ECScan Low, Becel ananutnueckue GR-120,
MarHUTHBIE MENIAJIKK, BEChl JabopaTopHbie: BJITD
2200, BJIT-1100, BJITD-150, neuysr mydenpHas 3 1
CHOJI-3/11, cymmnbsnbiii mikad NOL 24/200, pH-
MeTp-muuBoibT™MeTp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
n3meputenb «CtaTyc-2», CUETUUK a3POUHOB
«Candup»

Xumudeckas nocya (mpoOUpKH, IITaTUBEI, CTAKAHBI,
KOJIOBI, OIOPETKH, MUTICTKH, IITATUBBI JJI MPOOUPOK),
XUMHYECKHE PEaKTHBBI.

Y4eOHOo-HarIIHbIE TOCOOUS U MIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIel U TuApOKCcH10B, CTENeHb
JUCCOLMAIIUU KUCIOT ,IIENI04Ye U Coliel B BOJIHBIX
pactBopax, [IpousBeneHnue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecT npu 180 C,
KoHCcTaHTBI HECTOMKOCTH KOMIUIEKCHBIX HOHOB, CxeMa
BOJIOPOAHOTO 3JIEKTpoAa, P HanpsKeHUst METaIIJIOB.
HopwmanbHbie (cTaHIapTHBIE) SIEKTPOAHBIE
MOTEHIMabl, XUMUUECKHE CBOICTBA METAIIIOB,
3amuTa MeTasuia oT Koppo3uu(mpoTekropHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamioB, Cxema
KOPPO3MOHHOTO pa3pylICHUS Kele3a

39. YueOHble ayAUTOPHH TSI IPOBEICHUS
JICKIIMOHHBIX 3aHITHIHA

VYyeOHast ayIuTOpus AJis1 IPOBEACHUS 3aHATHH
JIEKIMOHHOIO TUIA, KOMIUJIEKT MYJIbTUMEIUNHOTO
o0opynoBaHus (IEpPCOHATBHBIN KOMITBIOTED,
MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHne Kk kommbiorepHoit cetn CITI6IACY,
BbIXOJ B IHTEpHET.

39. YueOHble ayAUTOPHUH JJIsl IPOBEICHUS
MPAKTUYECKUX 3aHSATUH, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJHEHHS KypCOBBIX padoT),
TPYMIIOBBIX U WHAWUBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIETO0 KOHTPOJIS U MIPOMEKYTOUHON
aTTecTaluu

KomMmIuiekt MynbTUMeTMiHHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, IKPaH, ayIUOCUCTEMA), 10CKA, KOMILJIEKT
y4aeOHOU MeOemH, MOKII0OUYeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Beixon B HTEpHET.




[Tomernenue a1 caMOCTOSTENHHON pabOTHI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- 1K gmst mur ¢ OB3 (cuctemHslii 010K,

39. Ilomemienust AJ1si CaMOCTOSITEIIBHONW PaObOThI MOHUTOD, KJIaBHATypa, MBIIIb) C MOJKIIOYCHHEM K
cetu «HTepHeT» u o0ecrieueHneM JA0CTyma B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

s naBanuoB u ymi ¢ OB3 obecriednBaroTCs CrICIIHATBLHBIC YCIOBHS TSl TIOTyYSHUS
00pa3oBaHM B COOTBETCTBHH C TPEOOBAHHUSIMH HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB.
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