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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
MOJTy4YeHUE 3HAHUKM MO0 XUMHH, 00eCreunBaroIeld OCHOBY MOJITOTOBKH OakaiaBpa, JOCTATOUYHOU IS

pelieHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPTraHU3aAlIMOHHO-YIIPABJICHYCCKNUX, HAYYHO- UCCIICAOBATCIbCKUX

Y IPOEKTHBIX 3a]a4
Nzyuenue:

1. COBPCMCHHBIX HpCI[CTaBJICHI/Iﬁ O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHUA U
CBOMCTB BCIICCTB OT ITOJIOKCHHS COCTABIAIINX UX 2JICMCHTOB B HepHOHquCKOﬁ
CUCTCMC U XapaKTCpa XHUMHYSCKOM CBA3U IMPUMCHUTCIILHO K 3aia4aM XHUMHYCCKOU

TCXHOJIOT'HH,

2. npupoabl XUMHUYCCKUX peaKHHﬁ, HCIIOJIB3YCMbIX B IMPOU3BOACTBC XHUMHUYCCKUX BCUICCTB U
MaT€praIoB, KHHETHYCCKOI'0O U TCPMOAMHAMHUYCCKOI'0 IMMOAXOA0B K OIMMCAHUIO XUMHUYECCKUX IIPOLECCOB C LECIIbIO

OIITUMMH3allU YCJIOBI/II>'1 nux

HpaKTquCKOﬁ pcain3anuu,

BAKHEMIIMX CBOWCTB HEOPraHUYECKUX COCIMHEHUHM W 3aKOHOMEPHOCTEM HMX H3MEHEHUS B

3aBUCHUMOCTH OT ITOJIOXKCHHA COCTABIAIONINX UX 3JICMCHTOB B HepnonnquKoﬁ CHCTEME,

3.
4.  COBpPEMEHHBIX
MaTepHaJIOBEICHHUSI.

TEHJACHUUNA  pPa3BUTHUSI

HEOPraHUYECKOU

XHUMHHU u HCOPraHNU4YCCKOro

2. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB O00y4YeHHsl N0 IMCHUIJIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTO0CTHKEHUS] KOMIIeTeHIM

Ko n HaumeHoBanue
KOMIIETEHIIN U

Ko n nHaumeHnoBaunue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHHs 110
JUCLUIUIMHE, 00eCIIeUnBalOIINe JOCTHKEHHE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben pemarhb
3aauyu  MPOPECCUOHAIIBHON
JESTEeIbHOCTH Ha OCHOBE

HUCIIOJIB30BaHUA

TCOPCTUICCKUX u
MPAKTUYCCKUX OCHOB
CCTCCTBCHHBIX u

TEXHUYCCKHUX HAYK, a4 TaKXKC
MaTEMaTUYCCKOT O aIlrapara

OIIK-1.1 Brisasnser u
Kiaccuuupyer pusndeckue u

XHMHYECKHE HPOLIECCHI,
[poTeKaIue Ha  OObEKTe
npodeccnoHanbHOM
JeSTeTbHOCTH

3HaeT
XUMHUYECKYIO TEPMUHOJIOTHIO, CBOMCTBA
XUMHAYECKHX OJIIEMCHTOB M WX COCIAMHCHUIA,
COCTAaBIISFOLIIX OCHOBY CTPOUTEIIBHBIX
MaTepuanoB. EcTecCTBEHHOHAYYHYIO CYIIHOCTh
rpo0Oem, BO3HHUKAOIINX B X0J1e
npohecCuoHaNbHOM AeSITETbHOCTH

OCHOBHBIC XHUMHWYCCKHEC ABJICHUS, 3aKOHBI H
TEOPUHU KIIACCUYECKOW U COBPEMEHHON XMMHH,
OCHOBHBIC IIOJIOKCHUA W PACYCTHBLIC MCETOJbI
€CTECTBEHHO-HAYYHBIX JUCIMUILTNH, HA KOTOPBIX

OasupyeTrcss Hu3ydyeHue MpodeccHoHaTbHBIX
JUCLUILINH

ymeer

BBISIBJSITH  €CTECTBEHHO-HAYYHYIO  CYIIHOCTB
npooem, XapaKTEePHBIX JUIs JTAaHHOMN

npohecCuoHaNbHOM AeSITETbHOCTH

MPUMEHSATH MOJIYYEHHbIC 3HAHUS 110 XUMUH TIPU
W3YYEHUU JIPYIMX JUCLMIUIMH, BBISBIATH
KOHKPETHOE€  XHMMHYECKOE COAEpKaHUE B
MPUKIAAHBIX ~ 3aJadaXx  MHpodecCHOHaTbHOU
eATeIIFHOCTH

BJIaJleeT

nHpopManued O Ha3HAYCHUH U 00IacTsIX
NPUMEHEHUSI OCHOBHBIX XMMHYECKHUX BELIECTB
M UX COeTUHEHUI.




OIIK-1 Cmocoben pematb

3amauu  PoeCCUOHATBHON
ACATCIIBHOCTH HA OCHOBEC
WCTIOJIb30BaHUS

TEOPETUYECKUX u
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX u

TEXHUYECKHUX HAYK, a TaKXE
MaTEMAaTUYCCKOrI'O alrapara

OIIK-1.3 Omnpenensier
XapaKTEPUCTHKH  XHUMHUYECKOTO
npouecca (stB7IEHUS),
XapakTEepHOTro T  OOBEKTOB
npodeccnoHaTbHOMI
NeSTeIbHOCTH,  Ha  OCHOBE
AKCIIEPUMEHTAILHBIX

HUCCIIETOBAHUN

3HaeT
oOrmme 3aKOHOMEPHOCTH MPOTCKAHUS
XUMHAYECKHX  TMPOIECCOB  MPHUPOTHOTO  H
MIPOM3BOJICTBEHHOTO XapaKTepa.

ymeet

UCTIOJIB30BaTh OCHOBHBIE METOJIbI XUMHUYECKOTO

HCCJICIOBAHUS BEIIECCTB M COSTMHCHU.
BJajgeeT

HaBBIKAMH OITMCAHWUS OCHOBHBIX XHMHYECKHX
SIBIICHUM

OIIK-1 Cmocoben pemath
3a1auu  podeccuoHanbHOM

NEATEIbHOCTM Ha OCHOBE
HCII0JIb30BAaHUS

TEOPETUYECKUX u
MIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a TAaKXC
MAaTe€MaTUYCCKOroO almapara

OIIK-1.4 IIpeacrasnsier 6a30BbIC
Uil IpOoheCCHOHANTBHOM Chepsl
¢usznyeckue U XUMHUYECKHUE
MpPOLIECChl U SIBICHUS B BUJE
MaTeMaTHYeCKOro(1x)
ypaBHeHUs(i)

3HaeT
ob1ne 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX  MPOLECCOB  MPUPOJHOTO U
MIPOM3BOICTBEHHOTO XapaKTepa.

yMeeT

pemath  3agayd  MNPEAMETHOW  o0iacTw,
OTIPENIETATh HaIpaBJICHUs XUMHAYECKHUX
B3aUMOJICHCTBHUIA.

BJIAJIEeT

HaBBIKAMH  NPUMEHCHHS  MaTEeMaTHYCCKOTO

anmapara Juisi peuleHusl XMMHUYECKUX 3a/1ad U3
OOIIENHKEHEPHBIX U CHEIHATIbHBIX JTUCLMIINH
npoduIn3anuy;  OMNBITOM  HCIOJb30BaHUS
OCHOBHBIX METOJIOB, CIIOCOOOB U CpEACTB
MOJyYeHUsI M TepepadoTKu MH(POPMALUHU IS
peLICHUS KOMIUIEKCHBIX MHKCHEPHBIX 3a1a4

OIIK-1 Cnocoben pemarb
3aga4n  1podecCHOHATbHOM

JCATCIIBHOCTH Ha OCHOBC
HUCITIOJIB30BaHUA

TCOPECTUICCKUX u
MPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX n

TCXHUYCCKUX HAYK, a4 TAKXKC
MAaTE€MaTUYCCKOroO arrmapara

OIIK-1.5 BeiOupaer 06a3oBble

busnueckue W XHMHYCCKHE
3aKOHBI [IJId PpCHICHUA 3adad
npodeccnoHanbHOM
JeSTEeTbHOCTH

3HaeET

OCHOBHBIC 3aKOHbBI XHMMHUHU H IIPCBpPAILICHUA

BCUICCTB, MCTO/AbI aHAJIN3a XUMHYCCKUX CUCTEM
€CTECTBEHHO-HAyYHYI0 CYIIHOCTh HpoOJeM,
BO3HUKAIOIIIYIO B npodeccnoHanbHOI
JeSITETbHOCTH.

ymeet

pemiath 3aa4u B 00JacTH MpodeccHoHaNbHOMI
JESITSIIBHOCTH C WCIOJh30BAaHUEM 3HAHHWHA O
BEIIIECTBE M XUMHUUYECKUX CHCTEMax, paboTaTh ¢
y4eOHOM, CHIpPaBOYHOM M METOJAMYECKOU
JIATEPATYpPOM.

BJajJeeT

HaBbIKaMU OOOOIIEHUS U aHaIH3a MOTyYeHHON
nH(pOpMAIINH; TIPUMEHEHUS OCHOBHBIX
TEOPETUYECKUX 3HAHWUW NJs pelleHHs 3amad,
BO3HHUKAIOIMKUX B 001acTH NMpoQecCuOHATBHON
JESITEIIbHOCTH.

3. Yka3anue MecTa JUCUMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
Hannas mucummuinHa (MOAyJsb) BiiItoueHa B brok «Jluctumamael, momynu» b1.0.14 ocHoBHOIM
npodeccuonansHoit obpazoBarensHOil mporpaMMbl 08.03.01 CTpouTEensCTBO M OTHOCUTCS K 0OsI3aTENbHOM

4yacTy y4eOHOro IJIaHa.

Ne
/o

[IpenmecTByronme JUCHUILTMHBL

KO)I 1 HAUMCHOBAHUEC MHIUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH




1 |Dusuxa VK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.11

2 |Ousixa VYK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.11

Hucuurnnuna oTHocUTCS K 0a30BOM YacTM MAaTEMaTUYECKOr0 M €CTECTBEHHO-HAYYHOIO LHKIA M
OCHOBBIBAeTCS Ha 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B pe3ysbTaTe

OCBOCHHUSI XMMHUU (0a3UCHBIA YPOBEHB), (DM3UKM M MATEMATUKH TPH TOJYyYECHUH CPEIHEro OOIIero
oOpa3oBaHMs. YCHEIIHOMY OCBOEHHUIO JHUCHUUIUIMHBI CONYTCTBYET MapajulelibHOe H3yYeHHe GU3UKH U
MaTEMaTHKHU KaK 0a30BbIX €CTECTBEHHO-HAYYHBIX JTUCITUTLIHH.

Jl1s ycrienmHoro OCBOSHUS! IUCHUIUTHHBI CTYACHT JOJIKEH

3HATh:

1. BaxHeWlIne XWMUYECKHE TMOHSATHS: BEIIECTBO, XUMHUYECKHHA DIIEMEHT, aToM, MOJIEKYIa,
OTHOCUTENIbHBIE aTOMHAasi W MOJEKYJISIpHAas MacChl, HOH, aJUIOTPONHS, HW30TOMbI, XUMHUYECKas CBS3b,
ANIEKTPOOTPHUIATEILHOCTh, BaJCHTHOCTh, CTENEHb OKHCIEHUS, MOJb, MOJIIpHAs Macca, MOJSPHBIA 00beM,
BEILIECTBA MOJICKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, AJIEKTPOJIUT M HEIJICKTPOJIUT,
ANEKTPOJIUTUYECKAs] AUCCOIMAIINS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBIIEHUE, TEINIOBOU
3¢ (deKT peakiuu, CKOPOCTh XUMHUYECKON peaKIiy, KaTajan3, XUMUYECKOE PAaBHOBECHE;

2. OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUS MacChl BEILIECTB, MOCTOSHCTBA cocTaBa, llepuomnyueckuii
3aKOH;

3. OCHOBHBIE TEOPUHU XUMHUU: XUMHUECKOH CBSI3U, DIEKTPOIUTHUECKON AUCCOIUAIINH;

4. BaXHEWIIIME BEIIECTBA U MAaTEPHAJIbl: OCHOBHBIE METAJUThl M CIUIABHI; CEpHAs, COJsHAsA, a30THAs U
YKCYCHasl KUCIIOTHI; I1I€JI0YH, aMMHUaK, MUHEpaJIbHbIE YI00pEHUs, METaH.

YMETh:

1. Ha3bIBaTh HEOPTaHWYECKHUE BEIIECTBA M0 «TPUBUATIHLHOW» UM MEKTyHAPOIHON HOMEHKIIATYPE;

2. ONpeaeNsaTh: BAJICHTHOCTh M CTENEHb OKUCIICHUS] XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKOU CBSI3H B
COEIMHEHUSIX, 3apsj HOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAMHEHUHN, OKHCIUTEND U
BOCCTAHOBHUTEJIb;

3. XapakTepu30BaTh: IEMEHTHl MaJbIX MEPHOIO0B MO UX nojoxkeHuto B [lepuognueckoit cucreme J1.1.
MenpeneeBa; oOnEe XUMUYECKUE CBOWCTBA METAJLIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
COCJIMHEHMH;

4. 0OBACHSTH: 3aBUCHUMOCThH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOAY XUMUUYECKON CBSI3U
(MOHHOM, KOBAJEHTHOM, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaKIuu U MOJIOKEHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

5. BBIMIOJIHATh XUMHYECKUH HKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTraHUYECKUX BEUIECTB;

6. TTPOBOJIUTH CAMOCTOSITEJIbHBIA MOUCK XUMHUYECKOW MH(POPMAIMHU C HUCIOJIH30BAHUEM DPa3IUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYISPHBIX MU3JaHHUI, KOMIBIOTEPHBIX 0a3

JIAaHHBIX, pecypcoB Internet); ncmnoiap30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JJI1 00pabOTKH U Tepeaadu
XUMHUYECKON MH(pOpMAIMU M €€ MPEACTaBICHHs B Pa3NUYHBIX (Qopmax; MPOBOAUTH KPUTUYECKUN aHAIU3
JIOCTOBEPHOCTH XUMHYECKON

uH(pOpMaIIH, TOCTYTAOIEH U3 Pa3HBIX HCTOYHHUKOB.

BJIQJIETh!

1. momxomamu K OOBSCHEHUIO XUMUYECKUX SIBICHUH, MPOUCXOISIIIMX B MpHUpPOAE, OBITY M Ha
MIPOU3BO/ICTBE;

2. MeToJaMHU ONpeAeNeHUs BO3MOXKHOCTH TPOTEKAHUS XMMHUUECKHX MPEBpAlICHUN B pa3IUYHBIX
YCIIOBHSIX M OIEHKH MX MOCJIC/ICTBH;

3. cmoco0amu 0e30macHOro OOpalleHHs] ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMHM, JTaOOPATOPHBIM
o0opyI0BaHUEM;

4. MeToJlaMU MIPUTOTOBJIEHUS PACTBOPOB 33JaHHOM KOHIIEHTPALIUH.

Ne Kon u HauMeHoBaHue HHIUKATOpa
[Tocnenyromuye TUCIUTTITUHBI
/1 NOCTHIKEHUS KOMIIETEHIIUHA

1 |Dxonorus VK-8.1, OIIK-1.10




2 |CrpoutenbHbie MaTepuaibl. Yacts 2

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
-3.9

3 |[Dxonorus

VYK-8.1, OIIK-1.10

4 |CrpourenbHble MaTepuansl. Yacts 2

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
-3.9

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHMIAX € YKa3aHHMeM KOJHYeCTBA aKaJAeMUYeCKHUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yawlnuxcsli ¢ nmpenojgaBartejeM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4YarommXxcsi

Cemectp
W3 Hux yacel Ha
Bup ydeOHoit paboTh Beero MIPaKTUYECKYIO
4acoB 3
TIOATOTOBKY
KonrakTHas padota 48 48
Jlextmmonnskie 3auatus (JIek) 16 0 16
JlaGoparopusie 3ansTus (J1ad) 16 0 16
[paxTuueckue 3austus (I1p) 16 0 16
HNuas xonTakTHas padoTa, B TOM YHcJIe:
KOHCYJIBTAIIMH 110 KypPCOBOH paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3a4eTa C OIEHKOI; 3alIuTa KypcoBOi paboThI
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(KoHCYNBTAIHUS TIEpe]] SK3aMEHOM U cjaua dK3aMeHa)
Yacpl HA KOHTPOJIb 4 4
CamocTtositesqbHasi padota (CP) 56 56
O0mast TPy10eMKOCTh THCIUIIMHBI (MOYJIsT)
yacpr:| 108 108
3aYeTHbIE eTHHHUILI: 3 3

5. Copepxkanne AUCHMIVIMHBI (MOAYJs), CTPYKTYPHMPOBAHHOE IO pa3xejaM (TeMaM) C yKa3aHHEM
OTBeJeHHOI0 HA HUX KOJHYECTBA aKAIeMHYECKUX YaCOB U BI/I0B y4eOHbIX 3aHATHIA
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJIS)
KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Jac. Kon
HUHIAUKATOP
= a
8| Jnexuum I13 JIP Bcero,
Ne Pa3nensl [UCIUILINHEL S CP JTOCTHXKCHH
8 qac. a
W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- TpaKTH- MpaKkTH- KOMIICTCHIT
BCETO YECKYIO BCECTO YECKYIO BCECTO YECKYIO nn
TOATro- THOJATO- TOTOo-
TOBKY TOBKY TOBKY
1 |1 pazzen. ObueTeopeTniecKue
BOTIPOCHI XUMHH
OIIK-1.1,
OO1mreTeopeTHUeCKre BOMPOCHI OIIK-1.4,
1.1. 3110 14 16 47 87
XUMHH OIIK-1.5,
OIIK-1.3
2 |2 paznen. CnenuanbHbIe
BOTIPOCHI XUMHH




OIIK-1.1,
OIIK-1.3
2.1. |CneunansHbie BONpOCHl Xumun | 3 | 6 2 9 17 o
P OITK-1.5,
OIIK-1.4
3. |3 pa3znen. Mnas xkoHTakTHAsK
pabora
OIIK-1.1,
OIIK-1.3
3.1. [Kontponb 3 o
P OITK-1.4,
OIIK-1.5
4. |4 paznen. Kontpomas
OIIK-1.1,
OIIK-1.3
4.1. (®opma KOHTpOIIS 3 4 o
P P OTTK-1.4,
OIIK-1.5
5.1. Jlekuuu
Ne | HaumenoBanue paznena .
o HaumeHnoBaHue 1 KpaTKoe coiep:KaHue JEKIUN
pasnx U TEMBbI JIEKIIU
CrpoeHue aTOMa U CUCTEMAaTUKAa XMMHUYECKHUX DJIEMEHTOB
CocraB aromHBIX siziep. M3oTombl. CTpoeHue IIeKTPOHHBIX 000JI04YEK aTOMOB.
[Tpuntun HeonpeneneHHoctu ['eitzenOepra. KpanToBwie umcia. IlpaBuia
OobwereopeTnyeckue .
1 3ar0JIHEHUs JIEKTPOHAMU aTOMHBIX opoutaneil. [lpunuun Ilaynu. IlpaBuno
BOIPOCHI XUMHH
Xynna. [IpaBuno KneukoBckoro.
[Tepuoauueckuit 3axkoH u Ttabmuna J{.J. MenneneeBa. IlepuonnyHocts
CBOMCTB 2JIEMEHTOB B 3aBUCUMOCTH OT MX IEKTPOHHOI'O CTPOEHHUS.
XuMHYeCcKas CBSA3b U MEXKMOJIEKYJIIPHbIE B3aUMOJCHCTBUS
1 O6iereopeTnyeckue |XuMu4ecKas CBa3b. KoBajeHTHas MONSApHAst, HEMOIApHAs, JIOHOPHO-
BOIIPOCHI XUMHH AKICNITOpHAasd, MOHHAsA CBA3b. Mertammyeckass CBS3b. BOILOpOI[HaSI CBA3b.
Bausinue Tuna cBsi3u Ha (PU3MKO-XMMHYECKHE CBOIMCTBA BEIIECTB.
OHepreTuka XMMHUYECKUX PEeaKIui
XuMuyeckas TepMoauHaMuka. TernnoBod 3PQeKT XUMHUYECKUX peaKuil.
Ob6mereopeTuyeckre
1 [Tonsite sHransnms. 3akoH ['ecca, cnencrBue 3akoHa l'ecca. Ilonsarue
BOIIPOCHI XUMHH
sHTponus. M3MeHeHue sHTponuu B XoAe peakuuu. OHeprusi ['mbOca.
CaMonpoun3BOIbHOE IPOTEKAHUE PEAKIINH.
PacTBOpEI U CBOMCTBA pacTBOPOB
OO6pa3oBanue pacTBOpoB. PacTBopuMOCTb, (aKTOphI, BIUSAIOIINAE Ha
pacTBOopuMOCTh  BemiecTB.  PactBopumocts  razoB. 3akoH ['enpwm.
1 Oomereopernueckue |KoHuenrpanmys pacTBOpPOB. Hacepiennsie, HEHACBHIIIICHHbIE u
BOIPOCHI XUMHH nepeHachlleHHble  pacTBOphl.  CrnocoObl  BBIp@XKEHUS  KOHIEHTpauuin
pactBopoB. uddy3us u ocmoTudeckoe mgamieHue. OOIMe CBOHCTBa
pactBopoB. M3oronnueckuit ko3dduuument. 3axon Paynsa. Temmeparypa
KUIICHUS U 3aMep3aHusi PaCTBOPOB.
1 Oo6wmereopernyeckue |CBOWCTBA METAIIOB
BOIPOCHI XUMHH BzanmoeiicTBrE METAIIIIOB C BOJOM, IISJI0YaMU, KHCIOTaMH.
JlucriepcHble CUCTEMBI.
Knaccudukanus IucnepcHbIX CHUCTEM IO pa3Mepy YacTHIl M arperaTHoMy
CnenuanbHble BOIPOCHI 9y
2 cocrossHuio. (CBolicTBa BEIIECTBA B  BBICOKOJUCIEPCHOM COCTOSIHUM.
XUMHUHU
CBoOoniHas ITOBEPXHOCTHAs SHEPTHUsL. SIBnenns copOouuH.
ONEKTPOKUHETUYECKUE SIBIICHHUS.
XVMHYECKHUE MPOLIECCH B BKYLIUX CTPOUTENBHBIX MaTepHUaax
2 CrientmanbHbie BOMPOCH |['yrcopble BUKyIME BEWIECTBA. XUMUUECKHUiT 1 MUHEPATbHBIA COCTAB TUIHH.
XUMHAN ['eHe3UC IIMH U KAONUHOB. [[OPTIaHAIEMEHT — XUMUYCCKHIA 1




MUHEpaJbHBIM  COCTaB, IOJy4eHHE. B3aumonencTBue  MHUHEPAIOB
MopTIaHIeMeHTa ¢ Bofoi. Koppo3us 1eMeHTHOro KaMHs U O0eToHa. Busr
KOPPO3UH.

CHGHI/IaHBHbIe BOIIPOCHI
XUMHUU

OCHOBBI OPraHMYECKON XMMUU U XUMUU TIOJTMMEPOB.

OcHoBHBIE  KJIACCBl ~ OPraHUYEeCKMX  COCOUHEHMM U IOJIMMEPOB.
BricokOMONEKyIIsIpHBIE COCIMHCHUS. TepmoruracTuyHble u
TEPMOPECAKTUBHBIE IOJIUMEPBl. XHMHYECKasl CTOMKOCTb, CTapeHHe U
JECTPYKILUS IIOJIMMEPOB.

5.2. [IpakTruueckue 3aHATUS

HaumenoBanue paznena

No N
a3 Y TEMBbI IPAKTUYECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
P 3aHATUN
Knaccudukanus HeopraHuueckux CoeAMHEHUN
1 O6mereopernyeckue |[Knaccudukanus  HEOPraHMYECKMX — COEIMHEHMH  (OKCHABI,  KHMCIIOTBI,
BOIIPOCHI XUMHHU OCHOBaHUS, COJIU CpEAHHE, KHUCJIble, OCHOBHbIC): Ha3BaHUS, OCHOBHBIE
XHMHYECKHE CBOMCTBA.
OCHOBHBIE 3aKOHBI U TIOHSTHS XUMHUH
OCHOBHBIE 3aKOHBI XMMHUHUO COXpaHEHHUs Macchl, IOCTOSHCTBA COCTaBa,
Ob6mereopeTnyeckue .
1 KpaTHBIX OTHOILIEHUH, ABoraapo). OCHOBHbIE IIOJIO)KEHUS AaTOMHO-
BOIIPOCHI XUMUH
MOJIEKYJIApHOTrO ydeHus. KoimuecTBO BemiecTBa. DKBHUBAJICHT BEILECTBA.
Pacuér skBMUBaJI€HTHBIX MACC CIOXKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.
XuMuueckasi KWHETHKA U paBHOBECHE.
CkopocTh XHMMHUUYECKOW peakiuu. DakToppl, BIMSIOIIME HA CKOPOCTh
peaxnwmii. 3akoH neiictBus macc. [IpaBuno Bant-T'odda. Dueprus akruparmm.
1 OoOmmereopeTrueckue |YpaBHeHue AppeHuyca. BiusHue katanms3aropa Ha CKOPOCTb XMMHUYECKHX
BOIIPOCHI XUMHUH peaKuHnii.
OOpatumbie peakiuu. XUMHUECKoe paBHoBecre. KoHCTaHTa paBHOBECHS B
TOMOTEHHBIX U T€TEPOreHHBIX Mporieccax. Cmenienune paBHoBecus. [Ipuniun
Jle larense.
PacTBOpBI U CBOMCTBa paCTBOPOB.
PactBops! anektponuToB. CuibHBIE U Clla0dble 3JIEKTPOIHUTHL. JlHccoruamms
COJICH, KHUCIIOT, OCHOBaHUHN. DJIEKTpOIUTHYECKas aucconnanus. CTeneHs u
Ob1ereopeTryueckue
1 KOHCTaHTa Juccoluanuu. 3akoH pa3OaBnenus OctBanpaa. HonHoe
BOIPOCH XUMHUH N
nmpousBeNieHne BOJbl. Bomopoanslii mokazarens. Bumbl cpeapl B BOIHBIX
pactBopax. ['uaponus comneit. CriocoObl yCHIIeHUS THAPOIU3A.
OKHMCIHUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
1 O6meTeopeaneCKHe CreneHb OKHCJICHHUA OJICMCHTA. OKHUCITUTETbHO-BOCCTAHOBUTEIIHHBIC
BOIPOCH XUMHUH peakuuu, ux TtUnbl. OKUCIUTENW U BoccTaHOBUTEnu. HampasieHnue
MPOTEKAHUS OKUCITUTETHLHO-BOCCTAHOBUTEILHBIX MPOIECCOB.
OCHOBBI JIEKTPOXUMUM.
Bo3nukHOBeHME CKauka MOTEHIMAla Ha IOBEPXHOCTU pasjienia MExXIy
METAIJIOM H  pacTBOopoM. Bomopoanswiit  snexkrpon.  CraHgapTHbIE
AJIEKTPOJIHbIE MOTEHIaNbl. Y paBHeHUe HepHcTa. P akTHBHOCTH METaIOB.
Ob6mereopeTudeckre .
1 XUMHYECKUE CBOMCTBA METAJIIOB.
BOIIPOCHI XUMHUH N
['anpBaHWYEeCKUE AJIEMEHTHI. YCTpoicTBO dsnemeHta Jlanwdns — SxoOwu.
Pacuer D]IC.
OnpezneneHne KaTOMHBIX M AHOJHBIX IMPOLIECCOB IMPHU  AJIEKTPOJIU3E,
omnpezaeseHue MpoAYyKTOB 3JIEKTPOIn3a, 3akoH Dapanes.
Koppo3zust MmetanioB, MeTonbl 3a1IUThl OT KOPPO3HH.
9 Crenranbasie Borpockl [Kopposus meramioB. Buasl koppo3ud. MeTOAbI 3alMTBHl METAIOB OT

XHUMHHN

KOppO3UH. 3aIJ_II/ITHLIC IMOKPLITHS. BI/IIlLI HOKpBITHfI, AHOAHBIC M KaTOJHBIC
IMOKPBITHS. 9J'I€K'I’p0XI/IMI/I‘IeCKa$[ 3a1muTa, IpruHIOUIL ﬂeﬁCTBHH.
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KonTpons

3auéTHoeE 3aHATHE

5.3. JJaboparopHsbie pabOThI

HaunmenoBanue pasnena

Ne
azn| 2 TeMBbI Ta00PATOPHBIX HaumenoBanue u conepxkanue 1a00paTOpHBIX paboT
P paboT
1 OO6r1eTeopeTHYECKIE Knaccudukanus HEOPraHMueCKuX COSTMHECHUH.
BOIIPOCHI XUMUH W3ydeHne CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH.
06 OcHOBHBIE 3aKOHBI U MTOHITUSI XUMUHU
€TeopeTHUUECKUe .
1 1 P OnpeneneHre MOISIPHON MacChl SKBUBAJICHTA U (PakTOpa SKBHBAJIIEHTHOCTH
BOIPOCHI XUMUH
IIPOCTOTO U CIIOKHOTO BELIECTBA.
XUMUYECKasi KHHETHKA U PABHOBECHUE
OO0mereopeTryueckue .
1 W3ydeHue BIUSHUS KOHIICHTPAIIUHU U TEMIIEPAaTyphbl Ha CKOPOCTh XUMUYECKOM
BOIPOCHI XUMHH
peakiuu, U3yuyeHrne paBHOBECHOTO Mpoliecca.
PacTtBOpBI M CBOMCTBa pacTBOPOB
OomereopeTryueckue
1 W3ydeHue mpolecca TMCCOMalUY BEIIECTB B pacTBOpax,
BOIPOCHI XUMHH o
p M3y4eHHue Impoliecca TUAPOIN3a COJICH.
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH
1 O6wereopernyeckue |M3yd4eHHE OKUCIMTEIBHO-BOCCTAHOBMTEIBHBIX PEAKLUH IIE€pMAaHIraHara
BOIIPOCHI XUMHUH KaJlus, JUXpoMara Kajus, HOAKN/1a KaJlus B 3aBUCUMOCTH OT CPeJlbl pacTBOpa.
XUMUS METAJIOB
1 O6mereopernyeckue  |OOmME GU3MIECKHE M XMMUYECKUE CBOMCTBA METAILIOB (B3aUMOJIECHCTBUE C

BOIIPOCBHI XMUMHH

HEMETaJUIaMH, BOJIOW, KHCIIoTaMHu, Kuciotamu-okuciurensmu: HNO3 paso,
HNO3 konn, H2SO4 koH1).

5.4. CamocrositenpHas pabota o

OyJaromuxcs

Ne | HaumeHnoBaHnue pasnaena .
Copnep:xkaHue caMOCTOATEIbHON pabOThI
pasa| AMCLMILIMHBL U TEMBI
CrpoeHne aToMa ¥ CUCTEMATHKa XUMHUYECKUX HIEMEHTOB
1 O6mereoperndeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHHUTENBHOM JIMTEPATypOH,
BOIIPOCHI XUMHHU JJIEKTPOHHBIMU PECYpCaMHU, BBIIIOJIHEHUE JOMAIIHEro 3axanus. Iloaroroska
K 3a4€Ty.
XMMHYECKast CBA3b U MEKMOJICKYJIIPHBIE B3aUMOICHCTBHS.
1 O6mereopetnueckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JONOJIHUTENBHOM JIMTEPATYpOH,
BOIIPOCHI XMMHH JIIEKTPOHHBIMHU PECYpCaMH, BBIIIOJIHEHUE JOMaIIHero 3aganus. Iloaroroska
K 3a4€Ty.
OHepreTuka XMMUYECKUX peaKui
1 O6mereopernyeckue [PaboTa ¢  KOHCIEKTOM, OCHOBHOM M JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIIPOCHI XUMHUH JJIEKTPOHHBIMU PECYpCaMH, BBIIIOJIHEHUE JOMAaIIHEro 3ananus. Iloaroroska
K 3a4€Ty.
Knaccudukanus HeopraHn4eckux coeluHEeHui
1 O6miereoperndeckue [PaboTa ¢ KOHCHEKTOM, OCHOBHOHM M JIONOJHHTENHLHOM JIMTEPATYypOH,
BOIIPOCHI XUMHHU AIIEKTPOHHBIMH PECYpPCaMHU, BBIIOIHEHHUE JOMaIIHEro 3aanus. OdopmiicHue
oTuéra 10 J1aboparopHoit padore. [loaroroBka k 3a4€Ty.
OcCHOBHBIE 3aKOHBI U TOHATHS XUMUHU
1 O6mereopetnyeckre [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHMTENHLHOH JIMTEPaTypOH,
BOIIPOCHI XMMHH 9JIEKTPOHHBIMU PECYPCaMHU, BBINOJIHEHUE JOMaIIHero 3ananus. Odopmienne
oTuéra 1o aboparopHoii padore. [ToaroroBka k 3auéTy.
XMMUYECKasi KHHETUKA U PABHOBECHE
1 | OOumeTeopeTHieckne |pagota ¢ KoHCIEKTOM, OCHOBHOH M JOTONHHUTENBHOH JHTEpaTypoil,

BOITPOCHEI XUMHHU

9JICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC NTOMAIITHETO 3a/IaHUS.




Odopmnenne otuéra no aboparopHoii padore. [loaroroska x 3a4éry.

Ob6mereopeTHyecKre
BOHpOCBI XUMHUHU

PacTBOpBI M CBOMCTBAa pacCTBOPOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOM M JOMNOJHUTENBHOM JMTEPaTypOH,
ANEKTPOHHBIMU PECYpCaMU, BBIIOIHEHHE AJOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o yiabopatopHoii padote. [ToaroroBka k 3a4éry.

OO0mereopeTnyueckue
BOIIPOCHI XUMUHU

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U [OTIOJHUTEIBHOM JIMTEPATypOH,
JNIEKTPOHHBIMU PECYpCaMU, BBIMIOTHEHHE JOMaNTHero 3aaanus. OdopmieHue
otuéra 1o JlaboparopHoii padore. [ToaroroBka k 3a4€Ty.

OO6mereopeTHyecKre
BOIPOCHI XUMUH

OCHOBBI 2JIEKTPOXUMUU. ['aIbBaHUUECKHUE SJIEMEHTHI.

PabGota ¢ KOHCIIEKTOM, OCHOBHOH H JOMNOJHUTENBHOW JHMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMU, BBIIOIHEHHE AJOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o naboparopHoii padore. [TonroroBka k 3auéry.

OO0mereopeTnyueckue
BOIIPOCHI XUMUHU

XHUMHS METAJIJIOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U [OTIOJHUTEIBHOM JIMTEPATypOH,
JJIEKTPOHHBIMU PECYpCaMU, BBIIIOJTHCHHE JOMaNTHero 3aaanus. OdopmiieHne
otuéTa o nabopatopHoii padote. [TonroroBka k 3a4éry.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNU

Koppo3sust MeramioB. MeToabl 3a1IUTHI OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMU, BHIIOIHEHNE AOMaIIHero 3aaanusa. OdopmieHue
otuéta 1o JrabopatopHoii padote. [ToaroroBka k 3a4éry.

CHCI_[I/IaJ'ILHBIe BOITPOCHI
XUMHNU

I[I/ICHepCHI)IG CUCTEMBI. XMMHUYECKHE IMpOHECChI B BAXKYIIUX CTPOHUTCIBHBIX
MaTepuaax

Pabota ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
NIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE IOMAIlHero 3a1anus. [loaroroska k
3a4€Ty.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNHN

OCHOBBI OPraHUYECKON XUMUU U XUMHUH TTOJIMMEPOB.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM U JONOJHUTENBHOM JMTEPaTypOH,
3JIEKTPOHHBIMU PECYPCAaMHU, BBIIIOJIHEHHE JOMAIIHEro 3a1anHus. Iloaroroska k
3a4éry.




6. MeTonuyeckue MaTepuaJbl 1JIs1 CAMOCTOATEIbHOI padoThl 00y4AKIIMXCS M0 QUCIHUIINHE (MOLYJII0)

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIET BaXHOE BHHMAHUE
BHEAYIUTOPHON CaMOCTOATENIFHON paboTe cTyneHTa. [ ycrnemrHoro OCBOSGHHsI TEOPETHYECKOr0 MaTepuara,
npuoOpeTeHuss HeoOXOAMMBIX 3HAHHWI U HaBBIKOB Ba)KHA PEryisipHasi paboTa ¢ KOHCIIEKTOM JIeKIuH (00paboTka
TEKCTa); TOBTOpHas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHHKA, JOMOIHUTEIBHOM
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
cCHCTeMaTH3alluu y4eOHOTo MaTepHuaja; pelIeHHe 3afad M YIPaKHEHWH MO 00pasily; pelieHue BapHaTUBHBIX
3a1a4 W ynpaxHeHuMH; Ecim camocTosSTEnbHO He ypaeTcs pa3o0paThcs B Marepuaie, HEoOXOIUMO
copMyIHpOBaTh BONIPOC U 33/1aTh €r0 MPENOIaBATEII0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTalluH.

IIporpaMmMoOil TMCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUHM, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTU3MPOBAaHHBIA MaTepHaj, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATUH, MpeanojararIinx
3aKperuieHue M3y4eHHOTO MaTepuaia U (OpMHpPOBaHUE y OO0y4arollerocss HeoOXOAMMBIX 3HAHWM, YMEHUU H
HaBblKOB. KpoMe TOro, BaXKHBIM 3TalloM HU3y4€HUs IUCLUIUIMHBI SIBISETCS CaMOCTOsITeNbHas padora
o0ydJaromuxcs, KoTopasi BKIOYaeT B ceOd M3ydeHHE TEOPETHUECKUX BOIPOCOB JAMCUUIUIMHBI, MOJATOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IIOATOTOBKY K aTTECTAl[MOHHBIM paboTaM, HOArOTOBKY K 3a4éTy.

s ycnemHoro ocBoeHusl AUCLMILIMHBI HEOOXOJUMO IOCEIIaTh BCE 3aHATUS, T.K. JII0OOH Mpomyck
3aHATUS OCJIOXKHSET OCBOGHHE mpenmera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKperisiercs
Marepual, U3JI0’)KEHHBIN Ha JICKIUAX.

[TpucTynas Kk U3y4eHUIO TUCLUITIIMHbI, HEOOXOIMMO 03HAKOMUTHCS ¢ cofepxanueM PITJ st ctyneHToB
Oo4yHOH (opmbl 00ydeHus. [Ipm MOATOTOBKE K TMPAKTHUECKUM H JaOOPATOPHBIM 3aHATHSM M B pPaMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOoxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIA MaTepuaj, UCIOIb30BaTh OCHOBHYIO M JONOJHUTEIBHYIO JINTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusl B paMKax HM3y4aeMol TeMbl; 3) O3HAKOMHUTbCA C METOJMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHUIO JTA00OPATOPHBIX PadoT; 4) MOArOTOBUTH OTYETHI 1O BBIOJHEHHBIM JIAOOpAaTOPHBIM paboTam; 5)
MIOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHp KOMIETEHIMH ¢ yKa3aHUEM 3TAIOB UX (POPMHPOBAHUS B MPOIIECCE OCBOCHUS AUCIUIINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/1 (Momyms) KOMITETEHIHH cpencTaa

OIIK-1.1, OIIK-1.4, OIIK- 1.5,|YcTHBIIt ONpOC, TECTHI,
1 |O6mereopeTnueckre BOPOCkl XUMUU

OIIK-1.3 pelieHue 3aaa4

2 |CreumanbHbie Bonpocs: xmvim OIIK-1.1, OIIK-1.3, OIIK- 1.5, [ycTHBIi ompoc, perieHue
OIIK-1.4 3aJ1a4, TeCThI.

3 [Kortpoms OIIK-1.1, OIIK-1.3, OIIK- 1.4, [ycTHBIi ompoc, perieHue
OIIK-1.5 3aJ1a4, TeCThI

OIIK-1.1, OIIK-1.3, OIIK- 1.4, |ycTHBIi ompoc, penieHue

4 |®Dopma KOHTPOIS OIIK-1.5 3a7ad4, TECTHL.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIIUH B MPOIIecce OCBOSHUS AUCLUTIITMHBI

[Tomyuenue 3au€Ta MO AMCHUUIUIMHE TMPEIIONaraeT BHINIOJHEHHE ABYX aTTECTAllMOHHBIX pPadOT 3a
CEMECTp IIJIsl TPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOpa nocTrxeHus komrerennuii OIIK 1.1, 1.3, 1.4., 1.5

AtrectanmonHasi padora Nel BKirO4aeT B ce0sl TEMBI: CTPOSCHHE aToMa, XMMHYECKas CBs3b, KIACCHI
HEOPraHWYECKHUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKLIUI

AtTectanmonHasi padora No2 BKIIFOUAET B c€0sl TEMBI: SJIEKTPOIUTHYECKAas Auccoruanus, pH, ruaponus
COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUM, TaJlbBaHUYECKHM SJIEMEHT, KOpPpPO3Us METaJUIOB,
HKECTKOCTh BOJIbI.

Bapuant 3amanuii 1 ATTectaiinoHHON paboThl Nel

Nel. Onpenenuts 4nciIO 3MEKTPOHOB B aTOME IIMHKA. 3aIIUCATh MOJHYIO JIEKTPOHHYIO KOH(PHUTYpAIHIO
aroma. KakoBa BaJIeHTHOCTh aTroma?

Ne2. 3anmcaTs MpOYKTHI peakIiy, paccTaBbTe KOAPPHUIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO+KOH=...

Ne3. Tlpu B3aumoneiictBuu 3,24 r TpeXBaJIEHTHOTO MeTasla ¢ KUCJIO0TOM BeiaenseTcs 4,03 1 Bogopoaa
(H.y.). BpruncauTe SKBUBaJICHTHYIO, MOJIBHYIO M aTOMHYIO MacChl MeTaJlja.

Ne4. Bo ckoiabKO pa3 M3MEHUTCS CKOpOCTh peakmuu npu 5S0°C, ecam mpu ACHCTBHM KaTaiu3aTopa
sHeprus aktuBauuu ymenbiiaercs ¢ 70 kIx no 50 kJ{x?

No5. 3amumcaTe AMCCONMAIMIO BEHISCTB: THAPOKCHI HATPHS, CEPOBOJAOPOJHAS KHCIIOTA, XJIOPHU/I
QTIOMUHUS, TUIPOKApOOHAT HATPHUS, TUIPOKCOXJIOPUJ ATIOMHHHS, THAPOKCUI aMMmonus. [y cialbix
AJICKTPOJIUTOB 3aIKMCATh BBIPAKEHNUE KOHCTAHTHI TUCCOITUAIINN

BapwuanTt 3aganuii 1151 ATTecTaimoHHON paboThl No2

Nel. Onpenenuts pH pactBopa, o0bemom 100 M1, B koTopoM coaepxkutcs 0,063 r a30THOM KUCIOTHI.

Ne2. TloaBepratorcst i THAPOIM3Y pacTBOpsl cieayrommx coieit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHHUS THPOJIN3a COOTBETCTBYIOLIUX COJIEH.

Ne3. PaccTaButh K03 (HUIMEHTH B YPABHEHUSIX PEAKIIMil METOI0M dJIEKTPOHHOTO Oatanca. CoCcTaBUTh
3JIEKTPOHHBIEC ypaBHEeHMA. [l KaXKJ0M peakluu ykas3aTh, KAKO€ BELIECTBO SBJSETCS OKUCIUTENEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKOE BEILIECTBO OKUCISETCS, KAKOE BOCCTAHABJINBAETCS.

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

Ned4. Bpruucnute 3JIC rajbBaHMYECKOTO 3JIEMEHTA, COCTOSIIEr0 W3 IUIACTUH KaJMMS M MarHus,
OMYIIEHHBIX B PAaCTBOPHI CBOMX couieii ¢ koumeHtpanuei [Cd2+]=[Mg2+]=0,1 momb/m. CocTaBUTh CXeMy
AIIEMEHTA, HAITUCATh YPaBHEHUS 3JICKTPOAHBIX mporieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

Ne5. Kakyro maccy Ca(OH)2 ny»xHO 106aBUTH K 50 11 BO/IBI, YTOOBI YCTPAaHUTh KApOOHATHYIO KECTKOCTb,
paBHYyIO 5,8 MMoub/11?

7.3. Cucrema OLIEHUBAHMS PE3yJIbTATOB OOYYEHHS MO JAUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U TIOJTHBIE 3HAHUSA MO0 BCEM pa3zesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMIOJHUTEIBHOM TUTEPaTypPHI,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HayUHbIE TOCTHKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOTUKHU BBITTOJIHEHHSI 33 JaHHIA;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUAX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHUE OCHOBHOH U JIONOJHUTEIBHOMN JIUTEPATYPhl, PEKOMEHI0BaHHOH paboyeit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH U JIOTUYECKH MIPABUIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHSIX, Y4aCTHE B TPYMIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
M3JI0’)KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIEJIaTh BbIBOJIbI 0€3 CYIIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHNH TUIOBBIX 33/1a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(OPMHUPOBAHHOCTH 3as1BICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBeHb C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B paboueil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKH 3HAHWM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Knaccudukanuss HEOpraHMYeCKUX COEAMHEHMH (OKCHIbI, KHCIOTHI, OCHOBAHUS, COJIM CpEIHUE,
KHCJIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XUMUYECKHE CBONCTBA.

2. Crpoenue atoma. KBaHToBble uncna: 0003HaueHue, (GU3nUecKuil CMbICI.

3. Ipunmun Iaynu. IlpaBuno Xynaa. IlpaBuno KineukoBckoro. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aTOMOB.

4. llepunoauyeckuii 3akoH u neproaudeckas tabmumna /1. . Menneneesa.

5. Xumuueckas cBsA3b. KoBaneHTHas MOJISIpHAsSL, HETIOJSIPHAs, HOHHAS CBS3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEMHEHUS: CTPOCHUE, TOJTyYEHNE, HOMEHKIIATypa.

8. CkopocTh XUMHUECKUX peakiuii. OCHOBHBIE (PAKTOPBHI, BIMSIOIINE HA CKOPOCTh PEaKIUii.

9. Kunetnka XMMHYECKMX peaklnii. 3aKOH JEeHCTBYOIUI Macc. VI3MeHeHne CKOpOCTH NPY U3MEHEHNHN
KOHIICHTPALIMHU BEIIECTB, AaBlIeHUs, 00bEMa. KoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. Temnepatypa Kak pakTop KHHETUKA XUMHUECKUX PEaKIMii: BO3IEHCTBHE TeMIIEpaTyphl Ha CKOPOCTh
peaknuu, [IpaBuno Bant-T'odda, ypaBuenne Appennyca. Karanuzaropsl: onpeneneHne, IpUHIIAM TSHCTBUS Ha
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHUS, 3alIUCh KOHCTAHTY PAaBHOBECHS B 00IIEM




Buze. [Tpunuun Jle [larense. BnusHue temmepaTypbl, AaBJICHHS W KOHIIEHTpPALM BEIIECTB HAa CMEIICHUE
paBHOBECHS.

12. CriocoObI BRIpaKEHHS KOHIIEHTPAIIUH PACTBOPOB: Ha3BaHUsA, (HDOPMYJIbI, €IUHUIIBI U3MEPEHUS.

13. Dnekrtponutrueckas nuccoruanua. CHUIbHBIE M Cl1a0ble 3JIEKTPOJIUTHL: OINpeesIeHUe, TPUMEPHI.
CreneHb M KOHCTaHTa auccoruanuu. CMElIeHHe XUMHYECKOTO DPABHOBECHS IMPH JTUCCOIUAIUU (BIUSHUC
TEMIIEPATyphl, pa30aBICHUS, OTHOUMEHHBIX HOHOB).

14. MonHoe mpowm3BeneHrue BoAbl. Bogopoanslii mokaszatenb cpeabl. Pacyer pH cuibHBIX M CitaObIx
3IEKTPOJIUTOB.

I'mapomu3  coneit. CMmenieHWe XHWMHYECKOTO paBHOBECHs IIporecca THUApOIu3a (Temrmeparypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

15. XKecTtkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI YCTPAHCHHS.

16. JlucniepcHbIE CUCTEMBI, UX KJIacCHU(UKAIHS, CTPOSHUE MHIICIUTHI.

17. Obuue pusnyueckre 1 XUMUIECKUE CBOMCTBA METAUIOB (B3aUMOJICHCTBHE K HEMETaJNIaMHU, BOJIOMH,
kuciotamu, kucinotamu-okuciaurerasimu: HNO3 pa36, HNO3 konn, H2SO4 koHIr). D1eKTpOXUMHUYECKHHA Psijt
HaIPsDKEHUS METaJLIOB.

18. N'anpBaHWYECKUH AIEMEHT: MPUHIIUI PabOTHI, MPOLIECCHI HA KAaTO/Ie, MPOIIECCHl HA aHOJe, OTIINYUE
OT 3JIeKTpoJin3a. YpaBHeHHEe HepHcTa — BhIUMCIieHne TOTeHITaa s d5ekTpoaa. CTaHaapTHBIN AJICKTPOIHBIN
noteHman. J/IC raibBaHUYECKOTO 3JIEMEHTA.

19. DaexTposnn3: omnpeaeneHue, OTIMYUE OT rajJbBaHUUYECKOTO 3JEMEHTA. DJIEKTPOJIU3 BOJBI, COJCH,
KHCJIOT U OCHOBaHM. 3akoHbl Dapasesi.

20. Koppo3ust MeTajioB B KUCJIOW, HEHTPAIBHOW Cpe/ie B KHUCIOPOJHOW M OCCKHUCIOPOIHOM cpene.
Bunsl koppo3un. MeTozs! 3alU Tl METAILUIOB OT KOPPO3HH.

21. BaxuHeHlmme NPUPOIHBIC COCAMHCHHS KaJbIUSA, BO3AYIIHBIC M THAPABINYECKHE BSDKYIIHC
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOLIECCHI MTPH MX MOJTYYECHUU U TBEPACHUHU.

22. TlonumepHbIE MaTepuajabl, MX OCOOBIE CBOWCTBA, OCHOBHBIC BHJIbI IOJHMMEPOB, OOJACTH HX
MIPUMEHEHUS.

7.4.2. [lpakTryeckue 3aJaHnus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJaroIIuXCsI

1. HarucaTp ypaBHEHHE XMMUYECKON pPEaKIuy, pacCTaBUTh KO3 PHUIIMEHTHI.

2. PaccuuTtath BBIXOJ NPOJYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccuurath TemnoBoil 3p(HEeKT XUMUUECKON PEaKIIUH.

4. PaccunTtaTh U3MEHEHHE CKOPOCTU XMMHUYECKOW pEaKLUMU NPU W3MEHEHUU KOHLEHTPALlUU BELECTB
WJIY TEMIIEPATYPBHI.

5. Hamucate ypaBHEHHE DJJIEKTPOJIMTUYECKOW JHUCCOLMALMA M BBIPAKEHHE JUISI KOHCTAHTHI
JUCCOLUAIUH.

6. PaccunrtaTe 3HaY€HNE BOJOPOIHOTO IMOKA3ATENS CPEBI.

7. Hanmcatb ypaBHEHHE THIPOIN3a COJIH.

8. CocTaBUTh CXEMY T'alIbBAHUYECKOTO JIEMEHTA, paccuuTars JJ[C 3Toro anemeHra.

9. BbuncanTh Maccy BEIECTBA, BBIEIUBILErOCs MIPU JIEKTPOIIH3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIUIO, ONPEACIUTh OKUCIHUTEIb U
BOCCTaHOBUTEb.

11. Hanncate ypaBHEHUE peakllMM MeTajljla C BOJOW, KUCIOTON MM PaCTBOPOM ILLIENOYH.

12. CocTaBUThH CXEMY 3JIEKTPOXUMUYECKONH KOPPO3UU METAJLIOB.

[IpakTHueckue 3amaHus JUI TPOMEXKYTOYHOM aTTecTanuu pasmerieHsl mo aapecy SMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTepuabl, ONpeeNsonre Mpole ypbl OlIEeHUBaHUs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OTbITa PO ECCUOHATBHOM 1eATENbHOCTH, XapaKTepU3YIOIUe 3Tanbl JOPMUPOBAHUS KOMIIETEHIIUN



KoHTpoJsib ypOBHSI YCBOCHHBIX 3HAHUM, OCBOCHHBIX YMEHHUN M MPHOOPETCHHBIX HABHIKOB (BIAJCHUH )
OCYHICCTBIIAICTCA B paMKaxX TCKYHICTI'O U TPOMCIKYTOYHOTI'O KOHTPOJIA B COOTBCTCTBHUHU C ITonoskenueM o TCKYLICM
KOHTPOJIE ¥ TPOMEKYyTOUHOM aTTecTaruu odydaromuxcs B CIIOIACY.

TGKYH_II/Iﬁ KOHTpPOJIb OCBOCHUA KOMHGTCHI_[I/Iﬁ o JUCHUIUIMHC MPOBOAUTCA HNpU HU3YYCHHUU

TEOPETUYECKOIO MaTc€pHrajia, BbIIIOJIHCHUA 33,[[3HPII>1 Ha TPAKTHUYCCKUX 3aHATHIX,

cgadye oOT4YeTOB II0

J1a00PaTOPHBIM paboTaM, BEIITOJIHEHUN UHINBUAYAIbHBIX 3aaHUi B (hOpME KOHTPOJILHOMI padoTHI,

pacueTHo-rpaduueckoil pabotel. TekylieMy KOHTPOIIO MOMJEKUT MOCEIAEMOCTh CTYIEHTAaMHU ayJUTOPHBIX
3aHATHN U paboTa HA 3aHATHSIX.
HToroBoii O1leHKON OCBOCHHUSI JUCIMILTMHAPHBIX KOMIIETEHUUH (Pe3yabTaTOB 00yUEHHUs [0 JUCIUILTUHE

XuMus) SIBISICTCS IPOMEXKYTOUHAS aTTecTanus B popme 3a4éTa, IPOBOANMAS C YIETOM PE3yIbTaTOB TEKYIIETO
KOHTPOJISI B CEMECTpE.

7.6. Kpurepuu oneHuBaHus cpOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAHUS

YpoBeHbL OCBOCHUS U OILIEHKA

Onenka Ouenka
«HEYJOBIIETBOPHUTEND | «yIOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OneHnka «OTJIIMYHO»
HO» o»
«HE 3aUTEHO» «3a4TEHOY
YpoBeHb OCBOEHHUSI | YPpOBEHb OCBOEHHUS | YPOBEHb OCBOEHUS YpoBEeHb OCBOECHUS
KOMIIETEHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IPOABUHYTHIN. «BBICOKHI».
Kommereniuu ge Kommerenmn Kommerenun Komnerenimn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHUS ¥ HABBIKU HE
chopMuUpOBaHBI

0a30BbI€ CTPYKTYpBI
3HaHUU. Y MeHUs
(dbparMeHTapHbI 1
HOCSAT
PENPONYKTUBHBIN
Xapakrep.
JlemoHCTpHpYETCS
HU3KHUU YPOBEHb
CaMOCTOSITENIbHOCTH
IIPAKTUYECKOIO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
pPENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHHIO TUIIOBBIX
3a/IaHMI.
JleMoHCcTpUpYyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSATEIIbBHOCTH
YCTONYUBOTO
MPAaKTUYECKOTO
HaBbIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO MPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHJaPTHBIX
TBOPYECKUX 3aJaHUMN.
JemoHcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATENIBHOCTH,
BBICOKAs aJallITUBHOCTD
MIPAKTHYECKOr0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBAHHBIC
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MIOHHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepHaa; CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBIICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSICHATH CBSA3h | pamMKax 00CYKIaeMbIX
3HaHUA JOTIOJIHUTENIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U IOCJIEA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI Ha BCE 3aJaHUs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOITPOCHI IK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABHJILHO BBITTOJTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3a7aHue Ouiera ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBIINMHU OTJIUYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKH B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTUICCKHEC 3a/TaHus
BBITTOJTHEHBI U peleHun yueOHOro MaTepuania. 0e3 ommboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3aJaHuM. MPAKTUYECKHE JIOTIOJTHUTCIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOITOTHUTEIIbHBIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHuii
METOJIUKY 3aTPYJHEHUS 10 BBIOMpAET
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO
Jlomyckaet rpyObie BBITTOJTHCHUS METOJIUKY
OIIMOKY TIpH 3aJJaHMH. BBIIIOJTHCHUS
BBITIOJIHCHHH 3a7aHui, | JlomyckaeT ommoKu 3aJaHUN.

HapyLIAIOIINE JOTUKY
pelieHus 3a1ay.
JlenaeT HEKOPPEKTHBIE

MIPH BBITIOJTHEHUH
3aJlaHuM, HapyLIICHUS
JIOTUKH PEIICHUs

JlommyckaeT ommoKu
TP BBITIOJIHCHUH
3aJIaHuM, HE

BBIBOJIBI. 3a1a4. HapylIawoIue
BJIa/ICHUE He moxeT 060cHOBaTh UcnbiTeiBaeT JIOTUKY PELICHUS
HaBbIKAaMH AJITOPUTM 3aTpyIHEHUS C 3aj1a4
BBITMIOJIHEHUS 3a/1aHui. | popmynupoBanuem | Jlemaet KOppeKTHbIE
KOPPEKTHBIX BBIBOJIBI 110
BBIBOJIOB. pe3yabpTaTam
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu [ OOGOCHOBBIBAET X0
000CHOBaHUU perneHus 3ana4 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITIIOJTHEHUS
3aJlaHNM.

IIpumenser
TEOPETUYECKUE 3HAHUS
JUTSL BEIOOpa METOMKHU
BBIIOJTHEHUS 3aJaHUH.
He nonyckaer ommnbox

MIPY BBIMOJHEHUH
3aJIaHUil.
CaMoCTOSTEIIFHO
aHaJIM3UPYyET
pe3yabTaThl
BBITTOJIHCHUS 3aJaHHH.

I'pamoTHO

00OCHOBBIBAET X0
perieHus 3aiay.

OlneHKa MO JUCHMIUIMHE 3aBUCUT OT YPOBHS C(OPMHPOBAHHOCTH KOMITCTCHIIMM, 3aKPEIUICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).
OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CIIM CPeIHee apu(PMETHISCKOE HAXOAUTCS B HHTEpBAJIe
ot 4,5 o 5,0.
OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.
O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.
OneHKa «HEYAOBIIETBOPUTEIHLHOY/ «HE 3aYTEHO» BBICTABISCTCSA, €CIM CpeaHee apudMeTHYecKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHLHON TUTEPATYPBI, HEOOXOIUMOMN AJIsi OCBOSHUS AUCHIUTIIMHBI (MOIYIIS)

. KonunuectBo
No ABTOp, Ha3BaHHE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/IaHUs YUeOHOU U
n/m y4e0HO-METOIMUECKOM JTUTEPaTyphI SK3EMIILAPOB/SNEKTD
OoHHBIIT aapec DBC
OcHOBHasl JINTEPATYPA
1 I'muuka H. JI., [Tonkos B. A., babkos A. B., O6mas xumus B 2 T. Tom 2, Mocksa:| https://urait.ru/bcode/
Wz natensctBo FOpaiit, 2019 434185
XamutoBa A. U., Aaronosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBBI
) opranuyeckoii xumuu. OpraHuueckue IOIMMEpHbIE Marepuansl, Kaszans:| http://www.iprbooksh
Kazanckwuit HalMOHAIbHBIH HCCIEA0BATENbCKUM TexHojorndeckuii|  0p.ru/61993.htmi
yHuBepcuTeT, 2010
JlonmoJJHHUTEIbLHAS JUTEPATYPA
CemepukoB U. C., I'epacumona E. C.,v dusnyeckas XHMHA CTPOMTEIBHBIX http://www.iprbooksh
1 |marepuanos, ExarepunOypr: Ypaibckuii (demepanbublii yHusepcureT, DBC
0p.ru/68308.html
ACB, 2015
2 [Tenspman M. 1., FOctparos B. I1., Xumus, CII0.: Jlans, 2017 50




3 |AxwmeroB H. C., O6mias u sHeopranudeckas xumusi, CII0.: Jlans, 2014 50

Axumos JI. U., AunpeeBa H. A., Axumo JI. U., Xumus, Caukr-IletepOypr: htto://www.iorbooksh
1 |Cankr-IlerepOyprckuii  TOCYAapCTBEHHBIH — apXHUTEKTYPHO-CTPOUTEIbHbIN CF)) fu /268.8% html
yauBepcutet, ObC ACB, 2013 p. :

AbaxymoBa P. A., Akumos JI. 1., AunpeeBa H. A., bansmakos M. /1., 'onuapoBa
2 |W. B., Nauuk B. B., Muponos A. M., Muponos /[. A., I1anoB A. 1., CyBepHeBa
O.JI., Yxuna A. B., Xanuna O. M., Akumos JI. 1., Xumus, CII6., 2008

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

OO6yuaromuecs u3 ynciaa nHBATHIOB 1 Jinil ¢ OB3 obecrieunBaroTCs MeYaTHBIMU U (HITH ) DJICKTPOHHBIMHU
00pa3oBaTeIbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSIM HX 370POBBSI.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEOOXOIUMBIX IS
OCBOCHMS TUCIUIUIMHBI (MOTYIIS)

Haumenoanue pecypca cetu «HTepuer» DNeKTPOHHBIN aJipec pecypca
https://moodle.spbgasu.ru/course/view.p
Oo6mas xumust 1 cryaeatoB CITIGIACY hp2id=2994

I'enbpman M. U., FOctpatoB B. II. Heopranumveckas Xumus:
VuebHoe nmocobue. 2-¢ uz., crep. - CI16.: 3xarenscTBo https://e.lanbook.com/book/4030
«Jlagpy, 2009. - 528 c.

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

XuMus B CTPOUTCIILCTBEC 3/fI|ES/880df

[TerpoBa XUMU A BSXKVYIINX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

AxwmeroB H. C. O0mmas u Heopranudeckast XuMust: Y4eOHuK. — 8 -e )
3., crep. - CII6.: U3parensctBo «Jlanp»,2014. - 752 C. https://e.lanbook.com/book/50684

OcHoBbl xumun. Hutepuer-yueOnuk (A. B. Manyiinos, B. U.

Pomworos, HI'Y. HoBoc6Hpek) http://www.hemi.nsu.ru/

8.3. IlepeueHb cOBpeMEHHBIX MPO(eCcCHOHAIBHBIX 0a3 JaHHBIX U HH(GOPMALIMOHHBIX CIIPAaBOYHBIX CUCTEM

Haumenosanue DNEeKTpOHHBIN aJipec pecypca

https://www.spbgasu.ru/Univer

[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/Univer

OopasoBarenbHbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudopmannonnas cetrb CHEMMET (Poccus) Ha cepBepe XUMHUYECKOTO
¢dakynpTera MI'Y sBisieTcs COBOKYNHOCTBIO 0a3 JaHHBIX IO XMMHUHU
(oOpasoBaHue, HayKa, TEXHOJOIHsS), paclpeleleHHBIX Ha -cepsepax B[WWW.chem.msu.su
npezenax poccuiickoit yactu cetu Internet u BKiIro4aeT OTEeUECTBEHHBIE U
3apyOekHbIe HHOOPMAITMOHHBIC PECYDCHI 10 XUMHUH

EnuHbpIl  3JIEKTPOHHBIN ecypc €OHO-METOIMUECKOU JIUTEPATYPHI
a p peeype - yH A patyp www.spbgasu.ru

CIIoACY
Poccuiickast rocygapcTBeHHas OMOIMoTeKa WWW.rsl.ru

Hayunas AJIEKTPOHHAS
Hayunas snextponnas 6ubanoreka eLIBRARY.RU submorexa L IBRARY. RU
HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus http://www.i-exam. ru
Cucrema aucranimonnoro ooyuenust CII6GI"ACY Moodle https://moodle.spbgasu.ru/

DJIeKTPOHHO-O0MOIHOoTEeYHas cucTeMa mu3iareinbersa "Jlans" https://e.lanbook.com/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHM, HCIIOIB3YEMBIX NPH OCYIIECTBICHUH O00Opa30BaTEIIbLHOTO
mnmponecca 1Mo AUCHUIUIMHE, BKIOYad MNOCPCUHCHL JIMIICH3UMOHHOI'O U CBO60,Z[HO pacrnpoCcTpaHiaCMoro
MPOrpaMMHOTO 00ecTIeueHUs

Crnoco6 pacrpocTpaneHus
HaumenoBanue (JIUIIEH3MOHHOE UJIH CBOOOHO
pacupocTpaHsIeMoe)

HoroBop Ne  J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHIE TUCITUTUTMHEI
CaejieHHs1 00 OCHAIICHHOCTH YYCOHBIX ayAUTOPUI U TOMEIICHHH JIJIT CAMOCTOSITEIBHONW PaOOThI

HaumenoBanue yueOHBIX ayauTOpHil U momenieHuii|  OCHAIIEHHOCTh 000OPYJOBAaHUEM U TEXHUYECKUMU
JUISL CAMOCTOSITENTbHON pabOThI CpeAcTBaMu 00ydeHuUs

Kommiekr MYJIbTUMEAUMHOTO o0opynoBaHus
(mepcoHaTBHBIM KOMIIBIOTED, MYJIbTUMEINITHBII
IIPOEKTOpP, SKpaH, ayJuOCHCTEMA), JI0CKA, KOMIUIEKT
yueOHOI Mebenu, MOAKIIOUEHNE K KOMITBIOTEPHOM CETH
CII6I'ACY. Brixoa B MHTEpHET

40. VYdeOHbIE ayAWTOPUU JJIs  MPOBEIACHUS
MPaKTUYECKUX 3aHSTHH, PYIIOBBIX u
WHIMBHIYJIBHBIX KOHCYJIbTAITUH, TEKYIIETOo
KOHTPOJIS U IPOMEXXYTOUYHON aTTECTAIlUN

[TomerieHue A5t CaMOCTOSTENbHOM pabOThI (YUNTATBHBIH
3an oubmmoteku, aya. 217): [IK-23 mr., B T.9. 1 mT.- [IK
s gmn ¢ OB3  (cucreMHBId  OJIOK, MOHHUTOD,
40. ITomenieHust 1151 CaMOCTOSTEIBLHON pabOThI KJIaBUaTypa, Mblllb) C MOJKIIOUYEHHEM K CETH
«utepHeT» U o0ecreyeHreM J0CTymna B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10,




Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jjaboparopubiii JID-JI00, cron
nabopatopubii Manbii  JI®-OO, mkad BBITSHKHON C
MO/IBOJIOM BOJBbI,

O6opynoBaHue: MPOEKTOP, IKPaH, BEChl TEXHUYECKUE,
YCTaHOBKAa TUTPOBaJIbHAs, CEKYHIOMED, JIAOOPAaTOPHBIN
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHUTHBIC MEIIAJIKH,
Bechl Jaboparopuble:  BJITD 2200, BJIT-1100,
BJITD3-150, mneur wmydensnas 3 1 CHOJI-3/11,
CYIIUJIbHBIN mkad NOL 24/200, pH-
METP-MWUINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUYECKUN
u3Mepurensb «Craryc-2», c4éTuuk adpouHoB «Carndupy»
Xumuyeckasi nocyna (IpoOHpKH, IITATHUBBL, CTAKaHBI,
KOJIOBI, OFOPETKH, TMHIIETKH, INTATUBHI JJISI MPOOUPOK),
XUMHUYECKHUE PEAKTHUBBIL.

YueOHo-HarIs AHbIC nocoous u TJIaKaThI:
[lepuoanueckas cuUcTeMa XHUMHUYECKUX DSJIEMEHTOB
AN .MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJE
BOXHEHIIUX  cojied W TuApokcuaoB, CreneHb
JIUCCOLIMAMNA KHCIIOT ,IIEJIOYEH U COJIEM B BOJHBIX
pactBopax, [IpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopeix  BemectB mnpu 180 C, KoHcTaHTbI
HECTOMKOCTH KOMITJIEKCHBIX HOHOB, CxemMa BOAOPOTHOTO
anektpona, Psn wanpsokenus meramuioB. HopmanbHbie
(cTaHapTHBIC) SJEKTPOJHBIC MOTEHINANBI, XMMHUUECKHE
CBOIiCTBa METaJIJIOB, 3amura MeTaia oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3UH
MeTaiioB, CxeMa KOppO3MOHHOTO pa3pyllIeHus Kee3a

40. VYyeOHble ayaUTOpPUM U HPOBENCHUS
MPAKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpymnIoBbIX u WH/IMBUIYaJIbHBIX
KOHCYJIbTaLUH, TEKYILEro KOHTPOJIS u
IIPOMEKYTOUYHOM aTTECTaluU

VYuebHast ayauTopus i TPOBEICHUS  3aHATHH
JIEKIMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOIO

000pyIOBaHUSA MePCOHAIbHBIN KOMIIBIOTE
40. VYyeOHble ayaUTOPUM 1S  IPOBEICHUS Py N (nep P,
s MYJIBTUMEIUIHHBIA TPOEKT KpaH, ayJIHocHCcTEMa
JIEKIIMOHHBIX 3aHATHH Y A POCKTOD, SKpaH, aylAHOCHCTC ),
JIOCKa, 9KpaH, KOMILIEKT yaeOHOM Mebenu,

nojakitoueHue K kommbrotepHoir cetu  CIIGIACY,
BEIXOJI B MaTepHer

Jns uaBanuos u un ¢ OB3 obecnieunBaioTcs crienuaibHbIE YCIOBUS JJis MOTY4YeHUs 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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