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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
]_IGJIB OCBOCHMU NJUCHUIIIMHBI - TTOJYUCHUC 3HAaHUHU 1O XUMHU, 066CH€‘-IPIB8.IOH.I€I>1 OCHOBY IMOATOTOBKHA

Oakanaspa,

NOCTAaTOYHON

hilas: |

pereHust

IPOU3BOJACTBCHHO-TCXHOJIOTHUYCCKUX,

OpTraHHU3allMOHHO-YIIPABJICHUYCCKNX, HAYUYHO-UCCICAOBATCIILCKUX U MPOCKTHBIX 3a41a4.

B 3amaun qucuMniMHbl BXOJAUT U3YYEHUE:

1. coBpeMEHHBIX MPECTABICHUN O CTPOCHUH BEUIECTBA, O 3aBUCUMOCTH CTPOCHHS U CBOMCTB
BEILIECTB OT MOJIOKEHHS COCTABIIIOLIMX UX JJIEMEHTOB B [lepruoanueckoi cucreme u xapakrepa
XAMHYECKOM CBSI3U MPUMEHUTEIIBHO K 3a/1a4aM XUMUYECKON TEXHOJIOTUU;

2. IpUPOIbl XUMUYECKUX PEAKIINH, UCTIOJIB3YEMbIX B TPOU3BOICTBE XUMHUECKUX BEIIECTB U
MaTEepUAIOB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOAX0I0B K ONMCAHUI0 XUMHUYECKUX ITPOLIECCOB C

OEJIBIO OIITUMHU3alIuNU YCHOBI/Iﬁ ux HpaKTquCKOﬁ pcair3anuu,

3. BaXHEUIIINX CBOMCTB HEOPraHUYECKUX COCAMHEHUM U 3aKOHOMEPHOCTEN UX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOXKEHHUS COCTABJIAIONINX MX 31eMeHTOB B [lepronnueckoi cucreme;
4. COBpEMEHHBIX TCH/ICHIIMH Pa3BUTHS HEOPTaHUIECKON XMMHUHU U HEOPTAaHUYIECKOTO

MaTCpHaJIOBCACHUA.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCHUIINHE (MOYJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIUI

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUIKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocoben
IPUMCHSTh
€CTeCTBEHHOHAYYHBIEC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/bl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
B IIPO(HeCCHOHATTLHOM
NeSITeTTbHOCTH;

OIIK-1.1 BeisBnsier u
KiIaccupuuupyer Gu3ndecKue
Y XMMUYECKHUE MPOIIECCHI,
IPOTEKAIOIINE Ha 00BEKTE
npodeCcCHOHAIBHON
JeSTEIbHOCTH

3HaeT

XUMHUYECKYI0O  TEPMHMHOJIOTHIO,  CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB W MX COCIMHECHM,
COCTAaBJISIOIIUX OCHOBY CTPOUTEIIBHBIX
MaTepHaIOB.

yMeer

IIPUMEHSATH IIOJIy4CHHBIC 3HAHUS 110 XUMUU [IPU
WU3yYEHUU JPYyrUX JUCUUIUIMH, BBISABIATH
KOHKPETHOE XHMMHMYECKOE COACp)KaHHE B
NPUKIAJHBIX  3aJadax  [podecCHOHATbHOU
JIEATEITbHOCTH

BJIajieeT

uHpopManued 0 Ha3HAYCHUM M 00IacTsIX
MPUMEHEHUS] OCHOBHBIX XMMHYECKHUX BEIIECTB
U UX COETMHEHNH.

OIIK-1 Cnocoben
PUMEHSTH
€CTeCTBEHHOHAYYHBIEC U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEMATHYECKOTO
aHaJM3a ¥ MOJICITMPOBAHUS
B PO eCCHOHATHHOM
NeSITeTTbHOCTH,

OIIK-1.3 Onpenenser
OCHOBHBIE XapaKTEPUCTUKU
XUMHYECKOT0 IIporecca
(sIBJI€HUA), XapaKTEPHOT'O JJIs
00BEKTOB MpOodhecCHOHATEHOM
NeSITeTTHHOCTH, HAa OCHOBE
TEOPETUIECKOTO
(9KCTIEpUMEHTAJIBHOTO)
HCCJIEIOBAHMUS

3HaeT
OCHOBHBIE XUMHWYECKHE SBJIECHUS, 3aKOHBl H
TEOPHUM KJIIACCUYECKOW U COBPEMEHHON XMMMH,
OCHOBHBIE IIOJIOKE€HHSI U PACUYETHBIE METOMbI

€CTECTBEHHO-HAYUYHbIX JUCIUILINH, Ha
KOTOPBIX Oazupyercs N3y4YeHUe
pohecCuOoHANBHBIX TUCIUIUINH

yMmeer

ONpEeNATh XapaKTEePUCTUKA  XUMHUYECKHX
BEUIECTB M XMMHMYECKUX PEaKIHH, UCIONIb3Ys
JOCTHKEHUS ~ COBPEMEHHOM  TEXHUKH U
TEXHOJIOTHH.

BJajieeT

HaBbIKAMU  pabOTBl €  COBPEMEHHBIMHU
MeTOoJIaMU 9KCIIEPUMEHTAJILHOTO

uccieoBanus (IUIAHUPOBAHKE, TOCTAHOBKA M
00paboTKa SKCTIepUMEHTA)




OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC U
00IIIenH)KEHEePHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
B IIPO(HEeCCHOHATILHOM
JIEATEIHLHOCTH;

OIIK-1.4 IIpeacraBnser
bu3ndecKuil (XUMHIECKHIN)
npoiiecc (SBJICHUE),
MPOTEKAIOMINN Ha 00BEKTE
npodeccuoHanbHOM
NESITEIbHOCTH B BHJIE
ypaBHeHU (1)

3HAeT
XHUMUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
CTpOEHHUE u CBOMCTBA COCIUHCHHH,
UCIIONB3YEMBIX B 00OJIACTH  CTPOUTEIHHOU
MPOMBIIIICHHOCTH

yMeeT

BBISIBIIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTH
po0Jem, XapaKTEePHBIX TS JaHHOMH
poeCCHOHAIBHOMN IESITEILHOCTH

BJIAJIEET

HaBBIKAMH HCIOJIL30BaHUS MIPUMEHEHUS
XHUMHUYCCKUX 3HaHI/II71 JUIA peH_IeHI/IH
MIOCTaBJICHHON  3ajauv, B TOM  YHCIIC
HaIpaBJICHHOMN Ha COBEPILIEHCTBOBAHUE

MPOLECCOB MPOCKTUPOBAHUS U CTPOUTEIBLHOIO
IIPOU3BOJCTBA

OIIK-1 Cnocoben
IPUMCHSTh
€CTeCTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/bl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
B IIPO(heCCHOHATTLHOM
NeSITeTbHOCTH;

OIIK-1.5 Ocymectisier
BbIOOD (pU3MUECKUX U
XUMHYECKHX 3aKOHOB JIJIs
peleHus 3a1a4n
npoQeCCHOHAILHON
JeSITeTbHOCTH

3HaeT
OCHOBHBIC CI)I/I?,I/I‘-ICCKI/IC U XUMHNYCCKHUEC 3aKOHBI
yMmeeT

pemiath  3aJa4M  TpPEAMETHOH  obrjactw,
OoTJIN4YaThb (1)I/ISI/I‘ICCKI/I nu XUMHAYECKUU
IpOIeCcChl,  MPOTEKalIMe Ha  OOBEKTe
PO eCCUOHAIBHON eI TEILHOCTH

BJajieeT

HABBIKAMU TIPUMCHEHUS XUMHUYCCKUX 3HAHHMA
JUIS pelIeHusl TOCTABJIICHHOW 3aJayd, B TOM
qucJie HAlpaBJICHHON Ha COBEPLICHCTBOBAHUE
MIPOIIECCOB MPOEKTUPOBAHUSA U CTPOUTEIHHOTO
MIPOU3BOJICTBA

VK-1 Cnocoben
OCYIIIECTBIISITh TIOUCK,
KPUTHYECKHUM aHAJIN3 U
CUHTE3 UHpOopMaIuy,
NPUMEHSTh CUCTEMHBIN
MOJIXO/J AJISl peLICHUS
MOCTaBJIEHHBIX 3aja4

VYK-1.1 OcymectBusier
CHCTEMHO-CTPYKTYPHBIH BEIOOp
MH(OPMAaLIMOHHBIX PECYPCOB (B
TOM 4ucIe B LU(poBOH cpefe)
JUIsI TOMCKa UHpOpMauu B
COOTBETCTBUU C MIOCTABJIICHHON
3a1auen

3HaeT
MepeYeHb OCHOBHBIX CIIPABOYHBIX MAaTEPHAJIOB,
Ta0IUI], CXEM 10 XUMUH

ymeet

MIOJIB30BATHCS, MOJIYYaTh CIIPABOYHBIC JAHHBIC
13 CIPAaBOYHBIX MaTEPUAIIOB, CXEM, TAOJIHUI]
BJIajieeT

HABBIKAMU TIOJTYYCHUS CIIPABOYHBIX JAHHBIX U3
OCHOBHBIX CIPAaBOYHBIX MAaTEPHAIIOB, CXEM,
Tadym u WHPOPMAIMM O HA3HAYCHUH U
00J1acTSIX MPUMEHEHUSI OCHOBHBIX XUMHUYIECKUX
BEIIECTB U UX COEIMHEHMUIA.

VK-1 Cnocoben
OCYIIECTBIIATH MTOUCK,
KPUTHYECKHUI aHAJIA3 U
CHHTE3 HH(pOopMaluy,
IPUMEHATH CUCTEMHBIN
NOJXOJ AJIsl pELIEHUS
MIOCTaBJIEHHBIX 3a7a4

VK-1.2 Brigasiaser
MH(pOpMaLNIO, 3HAYUMYIO JISI
MMOCTaBJIICHHON 3a1aun

3HaeT
3aKOHBI, 3aKOHOMEPHOCTH W TOHATHUS XHMHH,
UX MaTEeMaTUYEeCKWW ammapar, CBOHCTBA H
CTPOEHHE HEOPTaHUYECKUX COSAMHEHUI

ymeeT

0000IIaTh W  HCHOJB30BATH  XUMHYECKHE
3aKOHBI M CBOMCTBAa XUMHUYECKUX IJIEMEHTOB U
UX COEIMHEHWH ISl PelIeHUsl MMOCTaBICHHOM
3a71auu

BJajieeT

HaBbIKaMU 0000mIeHNUs W AuQQepeHIranum
€CTECTBEHHO-HAYUHBIX 3aKOHOB JUIS PELICHHS
MMOCTaBJICHHON 3a1a9H




VK-2 Cnocoben
OTIpENIETIATh KPYT 3a/1a4 B
paMKax MOCTaBJICHHOMN
1€ ¥ BEIOUpATh
ONTHUMAJIbHEIE CITOCOOBI MX
pEIICHUS, UCXOIS U3
JIEHCTBYIONIUX TTPABOBBIX
HOPM, UMECIOIINXCS
PECYpPCOB U OTpaHUYCHUH

VK-2.4 CocraBnser
MOCIIe0BATEIHHOCTh
(anropuTM) pelIeHus 3a1a9u

3HaeT

MaTeMaTHYeCKUi ammapaT A HPOBEICHUS
pacyeToB M0 pa3zeiaaM XUMUAN

ymeet

pemiate  337a4d  OpPEAMETHOW  oOnacTH,
OoTIMYaTh (PU3NYECKU M XUMHUYECKHI Tporecc,
NpOTEKaIoIue Ha 00bEKTe MPOpECCHOHATBHON
JeATEIIEHOCTH

BJIa/IeeT

aNTOPUTMaMH PELICHUS 3a/a4 10 OCHOBHBIM
(U3UKO-XMMUYECKIM 3aKOHAM

3. Yka3zaHue MecTa JUCUUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

JlanHas qucruruinHa (MOyJib) BKirodeHa B biok «/{ucuummuael, Mmoxynu» b1.0.13 ocHOBHOIM
npodeccuoHaibHON 00pa3zoBarenbHOl porpammsel 23.03.03 DkcruryaTays TpaHCIIOPTHO-
TEXHOJOTMYECKHUX MAIlIMH U KOMIUIEKCOB U OTHOCHUTCA K 00s13aTEIbHOM YacTH y4eOHOTO MIIaHa.

JlucuuniuHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHYECKOIO U €CTECTBEHHO-HAYYHOT'O IIUKJIA U
OCHOBBIBACTCS Ha 3HAHUAX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTe OCBOCHUS XUMHHU
(6a3ucHBIN ypoBeHb), PU3UKU U MATEMATUKH MPU MOTYYSHUH CPEIHEro o0IIero oopa3oBaHus. Y ClIEIIHOMY
OCBOGHUIO JUCIUILIMHBI COMMYTCTBYET MapauiebHOE 3ydeHHe (PU3MKU U MaTeMaTHKU Kak 0a30BbIX
€CTECTBEHHO-HAYYHBIX JTUCIIUTUINH.

J1Jig ycTIenmHOro OCBOCHHUSI TUCIUIUIUHBI CTYIEHT JOJKEH

3HAThb.

1. BakHEHIIIMEe XUMHYCSCKHUE TIOHATHSA BCIICCTBO, XHUMHYCSCKHI 9JICMCHT, aTOM, MOJICKYJIA,
OTHOCHUTCIIbHBIC aTOMHAA U MOJICKYJIAPHAA MACChbl, HOH, AJUIOTPOIINA, U30TOIIbI, XUMUYCCKasl CBA3b,
QJICKTPOOTPpULIATCIIbHOCTD, BAJICHTHOCTD, CTCIICHb OKHUCJICHHWA, MOJIb, MOJISIPHAA Macca, MOJ'IHprIﬁ O6I>€M,
BCIIECCTBA MOJICKYJIAPHOI'O U HEMOJICKYJIIPHOI'O CTPOCHUA, PACTBOPLI, SJICKTPOJIUT U HEOJICKTPOJIIUT,
QJICKTPOJIUTHYCCKAA AUcconuanusa, OKHCIUTCIIb U BOCCTAHOBUTCIIb, OKHCJICHUC U BOCCTAHOBJICHHC,
TEIIOBOM Bq)(l)eKT pC€aKluu, CKOPOCTb XHUMHYECKOMN pC€aKluu, KaTajlin3, XUMHUICCKOC PAaBHOBCCHUC,

2. OCHOBHEIC 3aKOHBI XUMHH: COXpPAaHCHUA MACChI BCUICCTB, IIOCTOAHCTBA COCTAaBa, HepI/IOILI/I‘ICCKI/Iﬁ

3aKOH;

3. OCHOBHbIE TEOPUN XUMHUU: XUMUUECKOHN CBSI3H, AJIEKTPOJIUTUUECKON JUCCOLIUALNH;
4. BakHeHIIMe BellecTBa U MaTepHUalIbl: OCHOBHBIE METAJUIbI U CILIaBbl; CEpHasl, COJISIHASL, a30THAs U
YKCYCHasl KMCIIOTHI; I1I€JI0YH, aMMHUAK, MUHEpaJIbHbIE YA00pEHUs, METaH.

YMETh:

1. Ha3BIBaTH HEOPTaHNYCCKUC BCIICCTBA I10 ((TpHBHMBHOﬁ» nin Me)KILYHapO,HHOﬁ HOMCHKIJIATYPCE,

2. OIPCACIIATh: BAJICHTHOCTD U CTCIICHDb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, THUIL XUMHUYECKOH
CBA3U B COCAUHCHUX, 3apda]l HOHA, XapaKTCP CPEAbl B BOAHBIX pACTBOPAX HCOPTAaHNUYCCKUX COC,I[I/IHCHPlﬁ,
OKHCIINTECIIb U BOCCTAHOBHUTCIIb,

3. XapaKTCPU30BaATh: JICMCHTBI MAJIbIX IICPUOJO0B 110 UX IMOJIOKCHUTIO B Hepnonﬂqecxoﬁ CHUCTEMC
I[I/I MeH):[eJIeeBa; O6IJ_II/Ie XHUMHYECKHE CBOMCTBA MCTAIJIOB, HCMCTAIJIOB, OCHOBHBIX KJIACCOB
HCOPTaHNYCCKUX COC,Z[I/IHCHI/II\/’I;

4. 00OBSICHATH: 3aBUCHMOCTh CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUSA; IPUPOAY XUMHYSCKOMN
CBA3HU (HOHHOﬁ, KOB&]’ICHTHOIZ, MCTaHHquCKOﬁ), 3aBUCUMOCTDb CKOPOCTHU XUMHUYECKOH pCaKkuu u
MOJIOKCHUA XUMHUYCCKOI'0 PABHOBCCHUSA OT PA3JIMYHBIX (baKTOpOBZ

5. BBIIOJHATh XUMUUECKHUIH OKCIICPUMCHT I10 PACTIO3HABAHUTIO BaKHEHUIITHX HCOPTaHNYCCKUX

BCIICCTB;

6. IPOBOJUTH CAaMOCTOSTENIbHBIA TOUCK XUMUYECKOH HH(OPMAIIMK C UCIIOIb30BaHUEM PA3ITMUHBIX
UCTOYHUKOB (HayYHO-TIONYJISIPHBIX M31aHUIN, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); ucrnonb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIsi 00paObOTKHU U Mepeadn
XUMHUYECKON MH(DOPMAIUK U €€ MPECTABICHHS B Pa3IMYHbIX (JopMax; MPOBOAUTH KPUTUUECKUNA aHATIN3

AOCTOBCPHOCTU XUMHUYECKOH

HH(bOpMElL[PIH, l'IOCTyTIaIOIJ_Ieﬁ N3 pa3HbIX HCTOYHUKOB.




BJIaACTh:

1. mogxonaMu K OObSACHEHHIO XUMUYECKHX SIBICHUH, TPOUCXOIAIINX B IPUPOJE, OBITY U Ha

IIPOU3BO/ICTBE;

2. METOJlaMU OIIpeEIEHUS] BO3MOKHOCTH ITPOTEKAHUS XMMUUECKUX MPEBPAILEHUIN B pa3InYHbIX

YCJIOBUAX U OLUCHKU UX HOCJ’IGI[CTBI/II\/'I;

3. cmocobamu 6€301MacHOr0 OOPAIIeHNUs C TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMH, TAOOPAaTOPHBIM

000pyI0BaHUEM;

4, MCTOAaMU MMPUTOTOBJICHUA PaCTBOPOB 3aHaHHOI>'I KOHIOCHTpAlHH.

Ne
/o

[Tocnenyromuye TUCITUTITUHBI

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

1 |Dxomorus

VK-8.1, OIIK-2.7

2 |Be3omacHOCTb XU3HEAEATENBHOCTHA

VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM TUCHHUILUIUHBI (MOYJISA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloimuXxcs ¢ npemnojaaBaresieM (o BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00oTy 00y4Yar0IIuXCst

Kypc
W3 Hux yacel Ha
Bun yuebHolt paboThl Beero MPaKTHYECKYIO
4acoB 1
NOATOTOBKY
KonTakTHas padora 12 12
Jlexumonnsie 3ausatus (JIek) 4 0 4
Jlaboparophsie 3ausaTus (J1ad) 4 0 4
IIpaktuaeckue 3ansatus (Ip) 4 0 4
WNHasi koHTaKTHAs paboTa, B TOM YucJIe:
KOHCYJIbTAIIUU 110 KYypCOBOU paboTe (IPOeKTY),
KOHTPOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaJa 3a4era,
3ayeTa C OICHKOI; 3almTa KypcoBoi paboTh
(mpoexTa); cnaua KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KOHCYbTAIUS TIEPE] SK3aMEHOM U c/1ava
Yacel Ha KOHTPOJIb 4 4
CamocrositesibHast padota (CP) 92 92
O0611as TPY10eMKOCTh JUCIUNIITUHBI (MOTYJIs1)
yacel: | 108 108
3a4YeTHbIe eIUHHNIbI: 3 3




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii TIaH TUCIUIUIMHBI (MOJTYJIS)

KonTtakTHast pabota (110 yueOHBIM
3aHATHSIM), Yac. Kox
HWHJUKATOP
a
Q
JIEKITUHA 113 JIP Bcero
Ne Paszenbl AUCLMILIMHBL 5 I CP ac > | JOCTIKEHN
4ac.
N3 HUX N3 HUX N3 HUX !
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- un
YECKYIO YECKYI0 YECKYI0
nmoaro- Imoaro- Imoaro-
TOBKY TOBKY TOBKY
L1 paznen. OoieTeopeTuIecKue
BOTIPOCHI XUMHH
OIlIK-1.1,
OI1K-1.3,
OO01eTeopeTHIECKHIEe BOIIPOCH OI1K-1.4,
1.1. 1 4 2 4 65 75
XUMHHA VYK-1.1,
YK-1.2,
VK-2.4
2. |2 paznen. CnieunanbHbie
BOIIPOCHI XHMHUH
OIlIK-1.1,
OI1IK-1.3,
OIIK-1.4
2.1. |Cnenmanbabie BOonpockl Xumuu | 1 2 27 29 '
YK-1.1,
YK-1.2,
VK-2.4
3. |3 pazzmen. Konrpons
OI1IK-1.1,
OI1K-1.3,
OIIK-1.4
3.1. | 3auér 1 4 '
YK-1.1,
YK-1.2,
VK-2.4
5.1. Jlekuuun
Ne | HaumeHnoBanue pazzaena .
. HaumenoBanue u KpaTKoe coaepskaHue JIEeKIUi
pasn U TEMBI JIEKIIUI
CtpoeHue aToMa U CHCTeMaTHKa XMMHYECKHUX dJIEMEHTOB
1 | ObwereopeTnieckue | oppeventoe mpeacTaBieHNe O CTPOCHHH aTOMA.
BOIPOCKL XUMUH Cucremarnka XUMAYECKHAX DJIEMEHTOB 10 CBOICTBAM.
06 XuUMHUYECKas CBSA3b U MEKMOJIEKYIIPHBIC B3aNMOJICHCTBHS
1 MCTCOPETHHCCKIC | )epoBHbBIE BUIBI XUMUUECKOM CBSI3H.
BOTIPOCBI XUMUH BausHue Tuma cBs3M Ha CBOMCTBA BEIIECTB.




5.2. [TpakTrueckue 3aHATUS

Ne
pasng

HaunmenoBanue paznena
Y TEMBI IPAKTUIECKUX
3aHATHHI

HanmenoBanue u cogepxanue NpakTUYECKUX 3aHITUI

OomereopeTnyueckue
BOIIPOCHI XUMHU

OCHOBBI 3JIEKTPOXUMUU

Bo3HuKHOBEHME CKayKa ITOTEHIMAIA HA IOBEPXHOCTH pa3ziesa MExXIy
METaJUIOM U pacTBOpoM. Bogopoansiii anektpoa. CtanaapTHbie
JJIEKTPOJIHbIE IOTEHIMANIBL. Y paBHeHUe HepHera. P akTuBHOCTH
METaJuI0B. XMMHUYECKUE CBOMCTBA METAJLIOB.

["anpBaHMYECKHE AIEMEHTHI. Y CTpOicTBO neMeHTa lanuansa — Sxobu.
Pacuer DJIC.

Onpenenenne KaToAHbIX U aHOJHBIX MPOLIECCOB IIPU JIEKTPOIIN3E,
OIpeIeTICHUE IIPOLYKTOB JIEKTPOIn3a, 3akoH dapazes.

CriennanbHble BOIPOCHI
XUMHUU

Kopposus metannoB. MeTo/ bl 3a1IUTEL OT KOPPO3HUHU.
OcHoBHbIE BUIbI KOPPO3UH METAJNIOB, METO/bI 3aIIUTHI M CHUKCHUS
CKOPOCTH KOPPO3HH.

5.3. JTaboparopHbie pabOTHI

HaumenoBanue paznena

pJ;:IL 1 TeMBbI J1aG0paTOPHBIX HaumeHoBaHuE U cofepKaHue 1ab0paTOPHBIX paboT
pabot
] O61eTeopeTuueckue | K1accuduKaiys HEOPraHUYECKUX COSAMHEHHA.
BOTIPOCH! XHMHH U3ydenue CBONCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COEIHMHEHHIA.
XuMHST METAJIIIOB
1 Obiereopernyeckue 3ydenune peakiuii B3aUMOJIEHCTBYS METAIIOB C BOJOMN, KUCIOTAMH,

BOIIPOCHI XMUMHH

meja0o4aMu.

5.4. CamocTrosrtenpHas pabota 00ydaromuxcs

Ne | HaumenoBanue pazaena .
CogeprkaHue caMOCTOSATETLHON padOThI
pasa| AUCUMIUIMHBI U TEMBI
06 CrtpoeHue aToMa U CUCTEMAaTUKA XUMHUYECKUX DJIEMEHTOB
1 IMETCOPCTUICCKUC | paGoTa ¢ OCHOBHOM U JOMOTHUTENLHOMN TUTEPATYPOii. BrimonHeHNe
BOTPOCBI XMMIH JOMAIIHKX 3anaHuii. [IoaroToBKa K 3a4ETy.
06 XUMUYECKas CBSI3b U MEKMOJIEKYJISIPHBIE B3aUMOICHCTBHUS.
1 HETCOPETHHCCKHE | paGoTa ¢ OCHOBHOI 1 IOMOTHUTENHHOMN THTEPaTypOii. BrimonHeHne
BOIPOCHI XUMHH JoMalHuX 3aganui. [ToarotoBka k 3a4é€ry.
06 OCHOBHBIE 3aKOHBI U TIOHSTHUS XUMHUH
1 ETCOPCTHHICCKHC | paGoTa ¢ OCHOBHOI M OTONHUTENEHOM INTEPATYpOii. BrmonHenue
BOTIPOCHI XUMUH JoMaiHux 3agaHuid. [loaroroska k 3a4€Ty.
Knaccudukanus HeopraHmueckux CoeAMHEHUN
1 O6mereopernyeckne | Opopmienre oTuéra no naboparopHoii pabore, pabora ¢ OCHOBHOI U
BOIIPOCHI XUMUH JIOTIOJTHUTEIIBHOW JIMTEPAaTypOl. BeIlTONIHEHE TOMAIIIHUX 3aJaHUMN.
IToaroroBka k 3auéry.
06 DHepreTuka XUMUYECKUX peakluii
1 IIETCOPCTIHCCKHC | paGoTa ¢ OCHOBHOI M IOTIONHUTENBHOM INTEPATYpOii. BrinmonHenne
BOTIPOCBI XUMUH JoMalHux 3agaHuid. [loaroroska k 3a4€Ty.
06 XUMHYecKasi KHHETHKA U PAaBHOBECHE
1 IETCOPCTIHCCKHC | paGoTa ¢ OCHOBHOI M IOTIONHUTENEHOM INTEPATYpOii. BrimonHeHne
BOTIPOCBI XUMUH JoMalHux 3agaHuid. [loaroroska k 3a4€Ty.
06 PacTBOpBI M CBOICTBAa pacTBOPOB
1 IHETCOPETHHCCKUC | paGoTa ¢ OCHOBHOI M IOTIONHATENLHOI TNTEPaTypoil. BeImonHerwe

BOIIPOCHI XUMHU

JoMalmHuX 3agaHui. [ToarotoBka k 3a4€Ty.




OO01mereopeTndecKue
BOITPOCHI XUMHU

OKHCTUTENIbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUI
PaboTa ¢ OCHOBHOI U JOTIOJTHUTEIILHON JTUTepaTypoid. BeimonHeHne
noMaiHux 3agaHuid. [TlonrotoBka K 3a4€Ty.

OO6miereopeTnyecKue
BOIIPOCHI XUMHU

XUMUS METAJIOB

Odopmienne oT4€TOB 110 Ta0OPATOPHBIM padboTaT, paboTa C OCHOBHOU U
JIOTIOJIHUTEIILHOM JINTEpaTypOil. BhINOIHEHNE NOMAIIHUX 3a1aHUM.
[ToaroroBka k 3auéry.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

OcCHOBBI 2JIeKTpOXUMUU. ["albBaHUUECKHE IIEMEHTHI.
PaboTa ¢ 0CHOBHOI M JIONIOJIHUTEILHON JTUTEpaTypoid. BeimmonHeHne
noMairHux 3ananuil. [logroroBka k 3a4éry.

CrenmaabHbIC BOITPOCHI
XUMHNHU

Kopposus metannos. MeToipl 3a1iUThl OT KOPPO3UU
Pemenue 3a1a4, OAroTOBKA K 3a4€Ty.

CrenmanabHbIC BOITPOCHI
XUMHNHU

OCHOBBI OPraHMYECKOW XUMHUH U XUMHUH TTOJIUMEPOB.
[ToaroToBka K 3a4€Ty.

CrnennanbHble BOIPOCHI
XUMHU

XUMHUYECKHUE MPOIECCHI B BSKYIIMX CTPOUTEIIbHBIX MaTepHraiax
IToaroroBka k 3auéry.

CHCI_[I/IB.JIBHLIG BOITPOCHI
XUMHNHU

XUMHYECKHUE MPOLIECCH B BKYILIUX CTPOUTENIBHBIX MaTepHUaax
Pabota ¢ 0cHOBHOM U JONIOJIHUTENBHOM IUTEpPaTypoil. BeinonHeHue
JoMamHux 3aganuid. [lonrotoBka K 3a4€Ty.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayJUTOPHBIE 3aHATHS, HO yIEsIeT BaXKHOE BHUMAaHUE
BHEAYJIUTOPHON CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexiun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHBIM MaTepraioM (ydeOHUKA, TEPBOUCTOYHHUKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3sily; pellleHrne BapuaTUBHbBIX 33/1a4 U yIpaxxHeHU; Eciu caMocToATebHO He yaeTcsl pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHIATUHI, HA KOTOPBIX AAETCS
OCHOBHOHM CHCTEMAaTH3UPOBAHHBIN MaTepHal, MPAaKTUYECKUX U J1a00PaTOPHBIX 3aHATHIH, MPEAIIONIATAIOLIIX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome Toro, BaXxHBIM 3TAIlOM W3Yy4EHUS TUCLMILIMHBI SBJISETCS CaMOCTOsATENbHAs paboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

Jl1sl yCHeIHOro OCBOCHMSI IUCLUIUIMHBL  HE00XOIMMO MOCEIIaTh BCE 3aHATHUS, T.K. JIFOOOH MPOIYCK
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha nmpakTuueckux 1 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Tpuctynas K U3y4eHUIO TUCITUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkanueM PITJ] st
CTYJCHTOB 3209HON (hopMbI 00ydeHus. [Ipy MOArOTOBKE K MPAKTHYECKUM U JTA0OPATOPHBIM 3aHITHSIM U B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTD MPAKTHUYECKUE 33/JaHUS B paMKaxX U3y4aeMOi TeMbI; 3) 03HAKOMUTHCS C METOIUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
nabopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHITIOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBbIE MaTEePHAJIbI /Il IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAaeMOCTH M IIPOMEKY TOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHMe
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Moyist) KOMITETEHLIH CcpeacTBa

OIIK-1.1, OIIK-1.3, OIIK- | YcrtHbI# onpoc, TECTHI,

1 | OOmereopeTnyeckre BOMPOChl XUMUU 1.4, VK-1.1, VK-1.2, VK-2.4 | pemenne 3anau

OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,

2| CrienmanbHeIe BONPOCK! XHMUHK 1.4, VK-1.1, YK-1.2, YK-2.4 |pemienue 3a1a4, TECTHI.

OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,

3 |3auér 1.4, YK-1.1, YK-1.2, YK-2.4 | peluenue 3a/au, TecTbl.




7.2. TunoBble KOHTPOJIbHBIE 33JaHUSI UM UHBIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS yCIIEBaeMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenue 3a4€ra Mo IMCUUIUIMHE MIPEAIOIaraeT BHIIOJHEHHE IBYX aTTECTAllMOHHBIX padoT 3a
CEeMECTp ISl TPOBEPKHU C(HOPMUPOBAHHOCTH MHIMKATOpa gocTkenus komnerenuii OIIK 1.1, 1.3, 1.4,
1.5, VK. 1.1,1.2,24

KypcoBsie nmpoekThI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI

ATttectanimonHas pabota Nel Bkitouaet B ce0si TEMbl: CTPOSHHE aTOMa, XUMHYECcKasl CBsI3b, KJIacChl
HEOPraHMYECKUX BEIECTB, KBUBAJICHT, KHHETHKA XUMHUUECKUX PEaKIIHii

ATtTectannonHas pabota Ne2 BKIIOYaeT B ce0sl TEMbI: AJIEKTPOJIMTUYECKas nuccounanus, pH,
TUAPOIIU3 COJIeH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3US
METaJIJIOB, KECTKOCTD BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTs! Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3aUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoHpurypanuto aroma. KakoBa BaJleHTHOCTh aToma?

Ne2. 3anmcars IpOIYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIMEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

Ca0O + KOH = ...

No3. IIpu B3aumoieiicTBun 3,24 r TpEXBAJIGHTHOTO MeTajlla ¢ KUCJIO0TOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure 3KBUBaEeHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METalIa.

Ne4. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh peakiuu mpu S0°C, eciu npu ASHCTBUN KaTalyu3aTopa
sHeprus aktuBauuu ymenbaercs ¢ 70 kJx qo 50 x/x?

No5. 3amucarh IUCCOIMAIMIO BEIIECTB: THIPOKCH] HATPHSI, CEPOBOIOPOIHAS KHCIIOTA, XJIOPHU/T
AITIOMUHHMS, TUAPOKApOOHAT HATPHUS, TUAPOKCOXJIOPH ATFOMUHUS, THIAPOKCU aMMOHMS. [ cliaObIx
3JICKTPOJIUTOB 3aMMCaTh BBIPAXKEHNE KOHCTAHTHI JIUCCOLUAIINH

Bapuant 3aganuii 1uig ATTectaiiuoHHON paboThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M, B koTopoMm coaepxutcs 0,063 r a30THOM
KHCIIOTHI.

Ne2. TToxBepraroTcs Jiu THAPOSIU3Y pacTBOPHI cieayronux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJICKYIISIPHBIEC ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIINX COJIEH.

Ne3. PacctaButh K03(ppHUIIMEHTHI B ypaBHEHUSIX PEAKIMI METO/I0M 3JIEKTPOHHOTr0 OanaHca.
CocTaBUTh DIEKTPOHHBIE ypaBHEHHS. J{J1s1 K&KIOH peakuy yKa3aTh, KaKOe BEIIECTBO SBISIETCS
OKHCITUTEJIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

CuS + HNO3 (koni1.) = CuSO4 + NO2 + H20

Ne4. Berancauts 3/1C raqbBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMHUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couieli ¢ koHteHTpanuei [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIMCaTh YPaBHEHHUS 3JICKTPOAHBIX mpoiieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

NeS5. Kakyro maccy Ca(OH)2 nyxxH0 100aBuTh K 50 J1 BOJIBI, YTOOBI YCTPAHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOJIb/1?



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ TITYOOKO€ YCBOEHHE OCHOBHOM M JTOTIOTHUTEIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb C(POPMHUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET X0/ PELICHUS 33/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKIX/CEMHHAPCKHX/Ta00PaTOPHBIX 3aHITUSAX, AaKTUBHO yJacCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil Mo AUCUMILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbI UCTIOJHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHUEC ACJIATh BBIBOJAbI 663 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
pabodeii mporpaMme KOMITETEHITUI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UICTOYHUKOB, PEKOMEHIOBAaHHBIX padoUel mporpaMmoit 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He0OX0IMMBIE I OLIEHKU 3HAHUI, YMEHHUI U HaBBIKOB U (WUJIM) OIbITA PO ECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS
[TpumepHbIe TeOpeTHYeCKHEe BOMPOCHI [T MPOBEICHUS MPOMEXYTOUHOM aTTeCTallui 00yJaroINXCs
1. Knaccugukaius HeOpraHn4eckux CoeIMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBI€ uncia: 0003HaYeHUe, PU3NIECKUN CMBICIT.
. Hpunun [Haynu. [pasuno Xynnaa. [Ipasuno KieukoBckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.
. [lepuoanueckuii 3aKkoH u nepuoanyeckas tadbmuna J[. 1. Menaeneesa.
. Xumnueckas cBsa3b. KoBaneHTHas nossipHasi, HEMOJsIpHAasi, HOHHASI CBS3b.
. XumMuueckas cBsa3b. Mertammueckast cBA3b. BonopoaHas cBs3b.
. KommniekcHbie coeiMHEHUs: CTPOCHHE, MTOTyYEeHUE, HOMEHKJIaTypa.
. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUHA.
. Kunetnka xumuueckux peakuuid. 3aKoH JelcTByOmUM Macc. I3MeHeHne cKopocTH npu
M3MEHEHUU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.
10. Temmeparypa kak ¢pakTOp KHHETUKH XUMUYECKHX PEAKIIHMii: BO3IEHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,
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MIPUHIIMI JEHCTBUS HA MEXAHU3M PEaKIUi.
11. Xumnueckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHHS, 3alIMCh KOHCTAHTY PaBHOBECHS B 00I1IEM
Buje. [Ipunuun Jle [llatense. Bausiaue TemnepaTyphbl, JaBIE€HUS M KOHLIEHTPaWd BEIIECTB HA CMEIIEHUE

paBHOBECHS.

12. CiocoObI BeIpaKeHHS KOHIICHTPAIIMU PAaCTBOPOB: Ha3BaHUs, (HOPMYJIbI, CIUHUIIBI U3MEPEHUS.

13. Dnektponutrueckas aucconnanus. CUabHbIC U Ca0bIe AIEKTPOIUTHI: ONPEACIICHHE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa aucconanu. CMENeHne XUMHUYECKOTO paBHOBECHS TP TUCCOIIMAIINA (BIUSHUAC
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

14. NonHoe npousBeaeHue Boibl. BomopoaHblii mokasareins cpeabl. PacyeT pH cuiibHBIX 1 cl1aObIx

QJICKTPOJIMTOB.

IMuaponus coneli. CMeleHrne XUMUYECKOT0 PaBHOBECHS MPOIlecca THIPOJIn3a (TeMreparypa,
paz0aBiieHHe, OTHOUMEHHBIC HOHBI).
15. XecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI YCTPAHCHHS.
16. JlucnepcHbIe CUCTEMBI, HX KJIacCU(PUKAIINSI, CTPOCHUE MHIIEILIBI.
17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAILIOB (B3aMMOICHCTBUE K HEMETaUIAMH,
BOJIOM, KUCIoTaMu, kucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 konir).
DIEKTPOXUMUYCCKUN PsiJl HAPSDKSHHS METAILIOB.
18. I'ambBaHMYECKUH DJIEMEHT: MPUHIIAIT PaOOTHI, IMPOIECCHI HA KaTO e, POIIECCHl Ha aHOIE,
OTJINYWE OT 3JIEKTpoJin3a. Y paBHeHHE HepHCTa — BEIYKCIICHHE MTOTEHIIMANA I JeKTpoaa. CTaHaapTHHIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMYECKOro dJIEMEHTA.
19. DnexTposn3: onpeaeacHue, OTIANYHNE OT TAIbBAHMYECKOTO 2JIEMEHTA. DJIEKTPOJIN3 BOJIbI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.
20. Koppo3ust MeTauioB B KUCJIOW, HEUTPAIBHOU Cpe/ie B KUCIOPOIHOM 1 OECKUCIOPOIHOM Cpeie.
Buas! koppo3un. MeTopl 3aIUTHI METAIIOB OT KOPPO3HH.
21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE ¥ THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI IIPU UX MOTYYEHUU U TBEPACHUU.
22. IlomumepHbIE MaTepHAaJIbl, UX 0COOBIE CBOKWCTBA, OCHOBHBIC BUIBI ITOJIMMEPOB, 001aCTH UX

IMPUMCHCHUA.

7.4.2. IlpakTueckue 3aJaHus AJs IPOBEACHUS IPOMEXKYTOUHOM aTTecTalluy 00yJyaronxcs
[pakTuyeckue 3aaHusl 1J1sl IPOMEKYTOUYHON aTTecTaluu pa3MelleHsl o aapecy JMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IIpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (pu HaTHYUH)
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne MaTepuasl, OIPeIeSOINe MPOLEeAYPbl OLIEHUBAHNS 3HAHUW, YMEHUHN, HABBIKOB U
(unu) onbiTa NPO(heCCUOHATIBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUH
[Ipouenypa npoBeneHNs MPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpYeTCs JOKaJIbHBIM HOPMaTUBHBIM aKTOM, OMPEEIISIOINM MTOPSAI0K OpraHru3aluy U
IPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTallui 00y4yarommxcs.
[Tponenypa orieHHBaHUS POPMUPOBAHUS KOMIIETEHLIUH MPH NMPOBEJCHUN TEKYIIEro KOHTPOJIsI IPUBEICHA B
. 7.3. TUNIOBBIE KOHTPOJIBHBIE 3a/JaHUS WIIM MHBIE MaTEpUANIbl TEKYILIETO0 KOHTPOJIS PUBEICHBI B 1I. 7.2.
[TpomesxyTouHas arTecTanus MO AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa. 3a4eT MPOBOIUTCS C yUETOM
pPE3yJIBTAaTOB TEKYLIETO KOHTPOJIS B CEMECTPE.

7.6. Kputepun onieHrBaHus cpOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPH MTPOBEIEHUH MPOMEKYTOUHON

aTTecTaluu
YpoBEeHL OCBOCHHUS U OIIEHKA
Kpurepun Ornenka Orenka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOpOIIO» O11eHKa «OTIUYHO)
OLICHUBAaHUS o o
HO» »

«HEC 3a4YTCHO»

«3a4TCHO»




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMoHCTpUpYyETCS | TBOPYECKUX 3alaHUM.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOINPOCHI OuiIeTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuaa. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1ay.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CIIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yI0BIETBOPUTEIHHOY/ «3aUTEHOY BBICTABIIACTCS, €CITU CPeIHee apuMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOEe U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHre JUCHUILIMHBI (MOXYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
N KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATEILCTBO, IOl U3JaHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI IRSCMILT APOB/3IEKTp
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
1 I'muaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451561
9 I'muaka H. J1., TTonkos B. A., Babkos A. B., O6mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451562
JonoJHuTeIbHAS JIUTEPATYPA
1 [AxwmeroB H. C., O6mias u neoprannueckas xumusi, CI16.: Jlanp, 2014 50
5 I'enspman M. U., FOctparos B. I1., Heopranuueckas xumusi, CaHkT- https://e.lanbook.com
[MerepOypr: Jlans, 2022 /book/210713
3 Xowmuenko I'. I1., [lurosuu U. K., Heopranuueckas xumusi, CaHKT- http://www.iprbooksh
[MerepOypr: Keampo, 2021 op.ru/103109.html
Axumos JI. 1., AHz[peE:Ba H. A, AKI/IMOBvJI. ., Xumus, CaHKT-HCTep6¥pFZ https:/Awww.iprbooks
1 |Cankr-IletepOyprckuii rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTEITBHBIH

yauBepcutet, ObC ACB, 2013

hop.ru/26881.html

OObyuaromuecs u3 ynciia uHBaIUI0B 1 nul ¢ OB3 oOecnieunBaroTCs meyaTHHIMU U (UITH)
ANEKTPOHHBIMU 00pa30BaTEeNbHBIMU pECypcaMu B (popmax, afanTUPOBAHHBIX K OTPAaHUYECHUAM UX
3/I0POBBSI.

8.2. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH «THTepHET», He0OXOIUMBIX IS
OCBOEHUS AUCHUILIUHBI (MOTYJIs)

HanmenoBanme pecypca cetn «/HTEpHET»

DNEeKTPOHHBIN ajipec pecypca

XuMus B CTPOUTCIILCTBC

3/files/88.pdf

http://window.edu.ru/resource/163/6516

[lerpoBa XUMU A BAXYIIUX CTPOUTEJIBHBIX
MATEPHAJIOB

3/files/88.pdf

http://window.edu.ru/resource/163/6516

O6mas xumus i cryaentos UBOO

hp?id=3157

https://moodle.spbgasu.ru/course/view.p

8.3. IlepeueHb coBpeMeHHBIX TPOPECCUOHATBHBIX 0a3 TaHHBIX U MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

DJIIeKTPOHHO-O0MOIMoTeUHasl cucTeMa nsarenscrsa "Jlans"

https://e.lanbook.com/

Cucrema qucranumonHoro ooyyenust CIIOIACY Moodle

https://moodle.spbgasu.ru/

WuTepHeT-TpeHaxepsl B cepe oOpazoBaHus

http://www.i-exam. ru

Poccuiickas rocynapcTBeHHast 6ubanorexa

www.rsl.ru

EnunbIi 371eKTpOHHBIN pecypc yd4eOHO-METOAMYECKON IUTEPaTyphl
CIIoI'ACY

www.spbgasu.ru

Nudopmannonnas cers CHEMMET (Poccust) Ha cepBepe XuMHYECKOTO
dakynbprera MI'Y sSBIsIETCSI COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclipe/ieJICHHBIX Ha -CEpBepax B
npeJienax poccuiickoi yactu cetu Internet u BkitoyaeT 0TeuecTBEHHBIE U
3apy0exHbie THHOPMAIMOHHBIE PECYPCHI 0 XUMUU

www.chem.msu.su

ObpazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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




[epuonnueckue nznanus CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie

izdaniya/
DNeKTPOHHO-0MOIMoTeyHas cucreMa uznarensersa "' IPRsmart” http://www.iprbookshop.ru/
DIIeKTPOHHO-6UGIHOTeuHAs cucTeMa u3atenberpa "FOPAUT" https://www.biblio-online.ru/

8.4. Ilepeuenb HH(POPMAITMOHHBIX TEXHOJIOTUH, UCTIONIB3YEMBIX NP OCYIIECTBICHUH 00pa30BaTEIHLHOIO
npolecca o JUCUUILINHE, BKIII0Yas IIEPEUCHb JIMIIEH3NOHHOTO U CBOOOHO PacIpOCTPaHSIEMOro

POrPaMMHOTO 00eCTICUeHUs

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrpocTpaHsieMoe)

LibreOffice

CBOOOJTHO pacIpoCTpaHsIEMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
Caenenusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHHUH JUIsl CaMOCTOSITENIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPHUI U
MOMELLEHUH 17151 CAMOCTOSATEIbHOU paboThl

OcHaieHHOCTh 000PYA0OBAaHUEM U TEXHUICCKUMU
cpelcTBaMu O0yuYeHuUs

40. JTabopaTopusi FIKCIEPUMEHTAIbHON (PU3UKU U
XUMHUHU

Va. Eroposa 1.5/8

Ayn. 131E, 132E, 134E, 135E, 317, 317-1

Becsl mabopatopusie 1100. Becsl maboparopHbie
BJIT3-2200 I'. pH-meTp CHECKER (c moBepxkoit),
CH, HANNA-98103. pH-metp- MumuiuBosasT™MeT p pH
-150MU. AxBaguctumiat op A/lDa-4-. AcnimpaTtop
AM-5M. Becst GR-120. Becsr naboparopusie BJITO-
2200.

Becol naboparopusie BJIT3-150. Monometp-
uzmepurens "Craryc-2". Kongykromerp ECTestr Low
MBLIEBIAro3amiy MeHHbINH

KapMaHHbIN 0e3 noBepku. [leus mydenbnas 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeo6p. PH- meTpuu. nad.
"Craryc".

Cuetunk aspononoB CAIIOUP-3K. CymmnpHelii
mkad NOL 24/200. YcraHoBKa TUTpOBajbHAs
1200*643*1830.

[[Ixad BBITSKHOM C MOBOAOM BOJIbI. MarHuTHas
memanka [13-0319. MarauTtHas memanka [13-6100.

Marnutnas memanka [196110 ¢ mogorpeBom
1.75.45.0020

40. YueOHble ayTMTOPUU JIs1 IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

Y4ueOHast ayTUTOpUS AJIsl IPOBEACHUS 3aHITHIA
JIEKIIMOHHOTO TUIMA, KOMIUIEKT MYJIbTUMETUHHOTO
o0opynoBaHus (IEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOP, IKpaH, ayJHOCUCTEMA),
JI0CKa, dKpaH, KOMIUIEKT yuyeOHOI Meben,
nojkItoueHue Kk kommnbiotepHoit cetu CIIOI'ACY,
BbIX0J B IHTEpHET




40. YyeOHble ayAUTOPUH IS IPOBEIACHUS
NPaKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpynInoBbIX U UHANBUAYAIBHBIX
KOHCYJIbTAIlHiA, TEKYIIET0 KOHTPOJIS 1
MIPOMEXKYTOUYHOM aTTECTALNKU

Meb6ens: Ctonsl (mapThl), 10CKa MEJIOBast, JOCKa
MapkepHas, ctoJ mabopatopusiit JID-JI00, cron
naboparopubiii Majbiid JIO-OO0, mkad BHITIKHOMN C
MIO/IBOJIOM BOJIBI,

O6opynoBaHue: MPOEKTOP, IKPaH, BECHl TEXHUYECKUE,
yCTaHOBKA TUTPOBaJIbHAasl, CEKYHIOMED,
naboparopHblit peoctat, KoHaykTomerp Waterproof
ECScan Low, Becel ananutnyeckue GR-120,
MarHUTHBIE MENIAJIKH, BEChI JabopaTopHbie: BJITD
2200, BJIT-1100, BJITD-150, neusr mydenpHas 3 1
CHOJI-3/11, cymmnbsnbiid mikadg NOL 24/200, pH-
MeTp-muiuiBodbT™MeTp pH-150MMU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
n3meputenb «CtaTyc-2», CUETUUK a3POUHOB
«Candup»

Xumuyeckas nocyja (mpoOdupKu, MTaTUBbI, CTAKaHBI,
KOJIOBI, OIOPETKH, MUTICTKH, IITATUBHI JJIs MPOOUPOK),
XUMHYECKHE PEaKTHBBI.

Y4eOHOo-HarIIHbIE TOCOOUS U MIAKATHI:
[Tepuoanueckas cucTeMa XMMHYECKUX DJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIE
BaKHEHIINX cojel U ruipokcuioB, CTeneHb
JIMCCOLMAMU KUCIIOT ,IIEJI0YE U COJIEH B BOIAHBIX
pactBopax, [Ipon3Benenne pacTBOPUMOCTH
HeKoTophIX BemiecTs mpu 180 C,

KoHcTaHTBl HECTOHKOCTH KOMIUIEKCHBIX HOHOB, Cxema
BOJIOPOJHOTO 3JIEKTpoAa, P HanpsoKeHust METaIjIoB.
HopwmanbHble (cTaHgapTHBIE) AIEKTPOAHbBIE
MOTSHIIHAIbI, XMMHUYCCKHE CBOMCTBA METAILIOB,
3amuTa MeTauia OT Koppo3uu(mpoTekropHas), Cxema
KOHTAaKTHOM KOppO3un MeTauioB, Cxema
KOPPO3MOHHOI'O pa3pylICHUs Kele3a

40. ITomemieHus a1 caMOCTOSITENILHOM pabOTHI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmoreku, aya. 217): [IK-23 mr., B
T.9. 1 .- [IK gmst mur ¢ OB3 (cuctemusiii 010K,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHEM K
cet «HTEpHET» M o0ecrieueHreM A0CTyma B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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