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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
MOJTy4YeHUE 3HAHUKA MO0 XUMHH, 00eCIeYHBAIOICH OCHOBY MOJATOTOBKH OakaiaBpa, JOCTATOYHOU IS

pelieHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPTraHU3aAlIMOHHO-YIIPABJICHYCCKNUX, HAYYHO- UCCIICAOBATCIbCKUX

Y IPOEKTHBIX 3a]a4
Nzyuenue:

1. COBPCMCHHBIX HpCI[CTaBJICHI/Iﬁ O CTPOCHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHUS 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, KHHETHYCCKOI0O 1 TCPMOAUMHAMHUYCCKOI'0 IMMOAXOJ0B K OIMMCAHUIO XUMHUYECCKUX IIPOUECCOB C LEIBIO

OIITUMMH3allU YCJIOBI/II>'1 nux

HpaKTquCKOﬁ pcain3anuu,

BAKHEMIIMX CBOWCTB HEOPraHUYECKUX COCIMHEHUHM W 3aKOHOMEPHOCTEM HMX H3MEHEHUS B

3aBHCHUMOCTH OT ITOJIOXKCHHA COCTABIAIOININX UX 3JICMCHTOB B HCpHOHquCKOﬁ CHUCTEMC,

3.
4.  COBpPEMEHHBIX
MaTepHaJIOBEICHHUSI.

TEHJICHUUA  pa3BUTHS

HEOPraHUYECKOU

XHUMHHU nu HCOPraHNn4eCKOro

2. IllepeyeHb IUIAHHPYEMbIX PpPe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU J0CTHKEHHUs KOMIIeTeHIN

Kona n Haumenosanue
KOMIIETEHIIN U

Ko u nHaumenoBaunue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JMCLUIUIMHE, 00eCIIeUnBaIOIINe JOCTHKEHHE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben pemathb
MIPUKJIATHBIC 3a7a9u
CTPOUTEIIBHOM OTpaciH,
UCTIONIB3YSl ~ TCOPHIO |
MeTONIbl  (pyHIAaMEHTaTbHBIX

HayK

OIIK-1.1 BrisaBnsier u
Kiaccuuupyer pusndeckue u
XUMHUYECKU MIPOLIECCHI,
MPOTEKAIUX  Ha  OObBEKTe
npodeccnoHanbHOM
JEeSATEIEHOCTH

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

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

OasupyeTrcss Hu3ydyeHue MpodeccHoHaTbHBIX
JUCLUILINH

ymeer

BBISIBJSITH  €CTECTBEHHO-HAYYHYIO  CYIIHOCTB
npooem, XapaKTEePHBIX JUIs JTAaHHOMN

npohecCuoHaNbHOM AeSITETbHOCTH

MPUMEHSATH MOJIYYEHHbIC 3HAHUS 110 XUMUH TIPU
W3Y4YEHUU JIPYIMX JUCLMIUIMH, BBISBIATH
KOHKPETHOE€  XHMMHYECKOE COAEpKaHUE B
MPUKIAAHBIX  3adadaXx  MHpodeCcCHOHaTbHOU
eATeIIFHOCTH

BJIaJleeT

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

3. Yka3anue MecTa JUCHMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Jannass aucuuruimHa (Moaynb) BkimrodueHa B biok «Jucuumnuuel, moaymu» b1.0.13 ocHoBHOIM

npodeccuoOHaIbHON 00pa3oBaTeIbHOM MPOTrPaMMBbI

08.05.01 CrpouTenbcTBO YHMKQJIBHBIX 3/JaHUH U

COOPY>KEHHUI M OTHOCHUTCS K 00s13aTeIBHON YacTH yueOHOTO TIIaHa.




JlucuuruimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO W E€CTeCTBEHHO-HAYYHOTO IHKIA H
OCHOBLIBACTCSA HA 3HAHUAX, HABbIKAX U YMCHUAX, HpI/IOGpeTeHHbIX B pC3yJIbTATC

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHb), GU3MKA M MATEMATHKH TPHU TOJYYCHHH CPEIHETO OOIIero
o0pa3oBaHMs. YCIEIIHOMY OCBOEHHIO ITUCHMIUIMHBI COMYTCTBYET MapajulelibHOe H3yueHHE (QHU3UKU U
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIHILIHH.

I[JISI YCHICUIHOTO OCBOCHU A NUCHUIUIMHBI CTYACHT JJOJIKCH

3HATh:

1. BaxHeWIINEe XUMHUYECKHUE TMIOHATHSA: BEIIECTBO, XUMHUYECKUHA SJIEMEHT, aTroM, MOJEKyIa,
OTHOCUTEIIbHBIC aTOMHAass W MOJICKYJIsIpHAsi MacChl, HWOH, aJUIOTPOIHWsS, H30TOIbI, XHMHYECKas CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, BAJICHTHOCTL, CTCIICHb OKHUCIICHHA, MOJIb, MOJIAAPpHAA Macca, MOJ'ISIpHBIfI O6’beM,
BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI, JIIEKTPOIUT W HEIJICKTPOJIHT,
QJICKTPOJIUTHUYICCKAA JUCCOHALUA, OKUCIIUTECIIbL U BOCCTAHOBUTCIIb, OKHMCIICHUC U BOCCTAHOBJICHUC, TEIJIOBOU
3 PEKT peakum, CKOPOCTh XUMUYECKOH PEakIiy, KaTallu3, XAMHUUECKOE PABHOBECHE;

2. OCHOBHBIE 3aKOHBLI XUMHUHU: COXpPAaHCHUA MACChl BCUICCTB, IMOCTOSIHCTBA COCTAaBa, HepI/IOI[I/I‘IeCKI/Iﬁ
3aKOH;

3. OCHOBHLIE TCOPHUUN XUMUHU: XUMHYECKOU CBA3H, BHCKTpOHI/ITI/I‘ICCKOf/’I Jucconuanuu,

4. BaKHEHIIIME BEIIECTBA U MaTEpPHAIbl: OCHOBHBIC METAJUIBI U CIUIABBI, CEpHAsl, COJISTHAs, a30THAsI U
YKCYCHas KMCJIOThI; ICJI0YU, aMMUAK, MUHCPAJIbHBIC yIIO6p€HI/I$I, MCTaH.

YMETh:

1. Ha3BIBaTh HEOPTAaHUYECKHE BEIIECTBA M0 «TPUBHAIBHONY WIIM MEKTyHAPOIHON HOMEHKIIATYPE;

2. onpeAeAaTh: BAIGHTHOCTh U CTENEHb OKUCIICHUSI XUMHUYECKUX JIEMEHTOB, THUIl XUMHUYECKON CBS3HU B
COEMHEHHUSX, 3apsAJl HOHA, XapaKTEP CPelIbl B BOAHBIX pACTBOPAX HEOPraHMYECKUX COCIMHEHUMN, OKUCIUTENb U
BOCCTAaHOBUTEb;

3. XapakTepu30BaTh: JIEMEHTHI MaJIbIX MEPUOJIOB MO UX mojioxkeHuto B [lepuoanueckoii cucreme /. 1.
MenpeneeBa; o0mue XMMHUUYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHEHHH;

4. OOBSACHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS; MPUPOTY XUMUICCKOMN CBS3U
(MOHHOM, KOBAJEHTHOM, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON PEaKIUU U TOJOXKCHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB:

5. BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT MO PACTIO3HABAHUIO BAKHEUIIINX HEOPTraHUYECKUX BEILIECTB;

6. TPOBOJUTH CAMOCTOSTENBHBIM MOMCK XUMHUYECKOH HH(POpPMAIMH C HCIOJIH30BAHHUEM Pa3IHUHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); mcmonap30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Il 00pabOTKU M Tepeaadn
XUMUYECKON WH(}OpMAIMM U €€ TMPEACTaBICHUS B Pa3IMYHBIX (PopMax; MPOBOIUTH KPUTHUUECKUN aHAIHU3
JIOCTOBEPHOCTU XUMHUYECKON

nH(pOpMaInU, TOCTYMAOIIEH U3 pa3HBIX UCTOYHHUKOB.

BJIAJICTh:

1. moaxomamMu K OOBSCHEHUIO XHMHUYECKUX SIBJICHUH, MPOUCXOIALIMX B MpUpoJe, ObITY W Ha
MIPOU3BO/ICTBE;

2. METOAaMHU OIPCACIICHHUA BO3MOXHOCTH HNPOTCKAHUA XHMHUUYCCKHX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCJIEICTBUM;

3. crmocobamu 6e30macHOro oOpalleHHsl ¢ TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMM, JIAOOPATOPHBIM
00opynoBaHUEM;

4. MeToJlaMu TIPUTOTOBJIEHHS PACTBOPOB 331aHHON KOHIIEHTPAIIUH.

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyromue AUCHUIIIMHBI
n/n JOCTHKEHUS KOMIIETEHLIUN

OIIK-6.8, OIIK-9.4, OIIK-9.5, VK-

1 |Be3omacHOCTD KU3HEAEATEILHOCTH 8.1, VK-8.2. VK-8.3. VK-8.4

2 |CrpoutenbHble MaTepuaibl. YacTp 2 OIlK-3.4, OIIK-3.12

3 |BbicokonmpouHble KOHCTPYKLIMOHHBIE MaTepPHAaIIbI I1K-1.7




4 [’Kene300eToHHBIC U KAMEHHBIE KOHCTPYKIIMU

OIIK-4.6, OIIK-6.6, OIIK-6.9, OIIK
-6.11, OIIK-3.10, OIIK-3.12

4. O0beM IUCHUIIMHBI (MOAYJIf) B 3a4€THBIX €IUHUIAX C YKA3aHHEM KOJMYECTBA AKAJAeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBarejeM (10 BHAAM Y4eOHBIX

3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yacel Ha
Bup yaeOHoit paboTh Beero [PaKTUYECKYIO
4acoB 1
NOATOTOBKY
KonTakTHas padora 48 48
Jlextmonnsbie 3auatus (JIek) 16 0 16
JlabopaTophbie 3ausTus (J1ad) 16 0 16
[Ipaktuueckue 3anarus (I1p) 16 0 16
MNuasi KOHTaKkTHas1 padoTa, B TOM YHCJIe:
KOHCYJIbTAIlMU 110 KYpCcOBOH paboTe (IpoeKTy),
KOHTpOJbHBIM paboTtam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caava 3a4era,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOH pabOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas pab0OTa Ha aTTECTALUIO B CECCHIO
(KOHCYNIbTAIHS TIEPe/T SK3aMEHOM U C/1aua dK3aMeHa)
Yacel HAa KOHTPOJIb 4 4
CamocTrositesbHast pa6ora (CP) 56 56
O0masi Tpy10eMKOCTb IUCHMILIUHBI (MOAYJISA)
yacel:| 108 108
3a4eTHbIE eTHHHUIBI: 3 3
5. Coaep:xxanue IMCHUILIMHBI (MOAYJisI), CTPYKTYPHPOBaHHOe MO pas3jejaM (TeMaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJIS)
KonTakTHast paboTta (110 yueOHBIM
3aHITHSIM), Yac. Kon
MHMKATOP
= a
9| nexkuum I13 JIP Bcero
Ne Pasgensl qUCIUIUINHEI g 1L CP > | mocTrxkeHn
() qac. q
U W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- MpaKTH- MpaKkTH- KOMIICTCHIT
Bcero | ueckyro | Bcero | weckyro | Bcero | geckyro un
moAro- IoJro- moAro-
TOBKY TOBKY TOBKY
L |1 paszen. ObueTeopeTnyecKkue
BOIPOCHI XUMUHU
OOb1ieTeopeTHUECKUe BOIPOCHI
1.1, | OHereop POCRl 11 10 14 16 47 | 87 | ONK-1.1
XUMHH
2. |2 pa3nen. CrienuanbHble
BOIIPOCHI XUMUU
2.1. |Cnenmanbable Bonpockl xumun | 1 | 6 2 9 17 OIlK-1.1
3. |3 pa3nen. Has koHTaKTHasA
pabota
3.1. |KoHTpob 1 OIIK-1.1
4. |4 paznen. Konrponb




4.1. |®opma KOHTPOJISI 1 4 OIIK-1.1
5.1. Jlekuuu
No | HaumenoBanue paznena o
o HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
pasnx Y TE€MBI JICKITUH
Crpoenue aToMa ¥ CUCTEMAaTHKA XUMUYECKUX DJIEMEHTOB
CocraB atomubIX sifiep. M3otonsl. CTpoeHHe 37IeKTPOHHBIX 000JI0UEK aTOMOB.
[Mpuntun HeonpeneneHHoctu IeiizenOepra. KeantoBeie umcina. IlpaBuia
1 Obmiereoperutieckue 3aIlOJIHEHUS 3JIEKTPOHAaMU aTOMHBIX opOutane. [Ipunuun Ilaynu. IIpaBumno
BOIIPOCHI XUMHUH X Mpasiwio KiIeqkoBCKor
yazaa. [Ipasuiio KneukoBckoro.
[Tepnonnueckuii 3akon u Ttabmuna J[.M. Menneneesa. IlepuonnuHocTh
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOTO CTPOCHHUSI.
XUMHUYECKas CBA3b U MEXKMOJIEKYJISIPHbIE B3aUMOJCHCTBHS
1 O6ereopeTnyeckre |Xumu4ecKas CBsa3b. KoBaneHnTHas mOJApHAst, HENONAPHAS, JIOHOPHO-
BOIPOCHI XUMUHU aKLeNTOpHas, MOHHAs CBs3b. Meraimyeckas cBA3b. BomoponHas CBA3b.
Bnusiaue tina cBs3u Ha (PU3MKO-XMMUYECKHE CBOWCTBA BELIECTB.
DHepreTuka XUMUYECKUX PeaKiuii
XuMu4deckass TepMOJIWHAMUKA. TertoBoil 3(PGeKT XUMHUYECKHX PEaKIUi.
1 Obuereopetirieckie IToustue suranemusa. 3akoH I'ecca, ciemcTBue 3akoHa I'ecca. Ilomsitue
BOHPOCHI XMMHUH sHTponusi. V3MeHeHue SHTponmuu B XoAe peakuuu. OHeprus [ubOca.
Camonpoun3BoJIbHOE MPOTEKAHUE PEAKITUH.
PacTBOpBI M CBOMCTBa pacCTBOPOB
OOpa3zoBanue pacTBOpoB. PacTBopuMOCTb, (aKTOpbI, BIHSAIONIME Ha
pacTBopuMOCTb  BemiecTB.  PactBopumocTth  ra3oB. 3akoH ['enpwu.
1 Oomereoperrueckue  |KoHuenrpanus pacTBOPOB. Haceiennsie, HEHACBIILIEHHbIE u
BOIIPOCHI XUMUH MePEHACHIIEHHBIE  pacTBOPBl. CrHOCOOBI  BBIPAKEHUS  KOHIICHTpAIUi
pactBopoB. [duddysus u ocmoruueckoe pasinenue. OOmume CcBoiicTBa
pactBopoB. M3oronmueckuii kodddurment. 3akoH Payms. Temmeparypa
KHUIIEHUS ¥ 3aMEP3aHUs paCTBOPOB.
1 O6mereopernueckue |CBOWMCTBA METAILIOB
BOIIPOCHI XUMUM B3auMozeiicTBue MeTamioB ¢ BOJAOH, MIeN0YaMu, KUCIIOTaMHU.
JucniepcHble CUCTEMBI.
Knaccudukanus ITuCHEpCHBIX CHUCTEM MO pa3Mepy YacTHIl M arperaTHoMy
2 COeImAILHEIS BOIPOCHL cocrosauio. (CBOHCTBa BeMIECTBA B  BBICOKOJWCIIEPCHOM  COCTOSIHUH.
XUMHH CBoOonHas MOBEPXHOCTHAs SHEpPTrHUsl. SIBnenus copOuuu.
DIEKTPOKMHETHYECKHUE SIBJICHUSI.
XUMHYECKHUE TIPOLIECCHI B BUKYIIMX CTPOUTENIBHBIX MaTepuanax
['uncoBeie BsKyIIME BellecTBa. XUMHUYECKUN U MUHEPAIbHBIN COCTaB TJIMH.
5 CnenuansHbie Bompock! |['eHe3uc riaun u KaonuHoB. [TopTaanaueMenT — XUMUYEeCKUI U MUHEPAIbHbIH
XUMHUU coCTaB, TOJiyueHHE. BzaumonelicTBe MHUHEpAIOB MOPTJIAHILEMEHTa C
Bos10M. Koppo3sust neMeHTHOr0 KamMHs 1 6eToHa. Buasl koppo3uu.
OCHOBBI OPraHUYECKON XUMUU U XUMHH TOJIUMEPOB.
OCHOBHBIE  KJIAaCChl ~ OPraHMYECKUX  COCAMHEHHMHM U TOJHUMEPOB.
2 CoenpaibHEIe BOIPOCHL BricokomouiekynsipHbie COCTMHCHHUSI. TepmonmacTuyHbIC u
XUMHH TEPMOPEAKTUBHBIE TMOJAUMEPbl. XHUMHUYECKas CTOWKOCTb, CTapeHHe U
JIECTPYKIIUS TOJTUMEPOB.
5.2. IlpakTuyeckue 3aHATHS
Ne HaumenoBanue pasziena
pasn U TeMbl PaKTHYECKHX HanmeHnoBanue u cofep:kaHue MPakKTUYECKUX 3aHATHIA
3aHSTUI
1 Oo6mereoperndeckue |Kmaccudukarus HEOpraHUYECKUX COCTUHEHHI
BOIIPOCHI XUMHUHU




Knaccudukanus HEOPraHMYECKUX  COCAMHEHWNM  (OKCHIBI, KHUCIIOTHI,
OCHOBaHUS, COJH CpEeIHUE, KHUCIbIe, OCHOBHBIC): Ha3BaHUS, OCHOBHBIC
XUMHUYECKUE CBOUCTBA.

OO6mereopeTHdecKre
BOIPOCHI XUMUHU

OcHOBHBIE 3aKOHBI U ITOHSTHUSI XUMUHU

OCHOBHBIE 3aKOHbl XMMHUHMO COXpPaHEHHUS Macchl, IOCTOSHCTBA COCTaBa,
KpaTHBIX OTHOLIEHUH, ABoraapo). OCHOBHbIE IIOJIO)KEHUS AaTOMHO-
MoOJIeKyJsipHOro yudeHus. KoimdecTBO BemiecTBa. ODKBHBAJICHT BEILECTBA.
Pacuér skBUBaJIEHTHBIX MacC CJIOKHBIX BELIECTB. 3aKOH 3KBHUBAJICHTOB.

Oo0mereopeTryueckue
BOIIPOCHI XUMUHU

XuMHUECcKasi KHHETHKa U paBHOBECHE.

Ckopocth xumudeckoi peakiuu. @DakTopbl, BIHMAIONME HA CKOPOCTH
peakuuii. 3akoH neiictus Macc. [Ipasuino Baut-I'odda. Dueprus aktuBanuu.
VpaBaenue AppeHuyca. BrnusiHue karammzaropa Ha CKOPOCTb XUMHYECKHX
peaKuui.

OOparumble peaknuu. XUMU4eckoe paBHoBecue. KoHcTaHTa paBHOBecus B
TOMOTEHHBIX U TeTepOreHHbIX nporeccax. CMemenue pasHoBecus. [Tpunuun
Jle Ilarense.

Ob6mereopeTnyeckme
BOIPOCHI XUMHHU

PacTBOpBI M CBOMCTBa paCTBOPOB.

PactBops! anekrponutoB. CuibHbIE U Clla0ble 3JIEKTPOIUTHI. JlHccoruamms
COJICH, KHUCIIOT, OCHOBAaHUH. DJIEKTpOIUTHYECKass auccouuanus. CTeneHs u
KOHCTaHTa Juccouuanuu. 3akoH paszoasnenusi OctBanbna. MonHoe
MPOU3BEJCHUE BOAbl. BomoponHslii mokazarenb. Buubl cpenbl B BOJHBIX
pactBopax. ['uaponus cosneit. CriocoObl yCHIIEHUS THAPOIU3A.

Ob6mereopeTnyeckme
BOIPOCHI XUMHHU

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu.

CreneHb OKHUCJICHUA 9JICMCHTA. OKHCIUTEIBEHO-BOCCTAHOBUTEIILHEIC
p€aKuuu, HX THIIBIL. OKHuCIIMTEIM W BOCCTAaHOBHTEIIH. HanpaBneHHe
IMPOTCKAHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX IMTPOLECCOB.

Ob1ereopeTryueckue
BOITPOCHI XUMHU

OCHOBBI JIEKTPOXUMHUHU.

Bo3HHKHOBEHME CKadka IMOTEHIMAjda HAa IOBEPXHOCTH pa3fena MExXIy
METalIoM U pacTBOpoM. Bomopoansiii  snektpon.  CrangapTHbie
ANEKTPOJHBIE MOTEHIMANbI. Y paBHeHne HepHeTa. Psii akTHBHOCTH METAIIIOB.
XHUMHYECKHE CBOMCTBA METAIJIOB.

["anpBaHMYeCKUE AJIEMEHTHI. YCTpoilcTBO 3nemeHTa Jlanmansg — SxoOwu.
Pacuer DJIC.

OrmpeznesieHre KaTOMHBIX M AaHOJHBIX TIPOIIECCOB TMPHU  DJIEKTPOIIHU3E,
onpeaeseHue MPOAYKTOB 3JIEKTPOan3a, 3akoH Dapajes.

CriennanbHble BOIPOCHI
XUMHUH

Koppo3sus meranioB, MeTonbl 3a1UThl OT KOPPO3HH.

Koppo3uss meramnoB. Buabl koppo3uu. MeToasl 3alllUThl METAJUIOB OT
KOPPO3UH. 3alUTHBIE MOKPHITUA. BUABI MOKPBITHI, aHOIHBIE U KaTOAHbBIE
MOKPBITHS. DNEKTPOXUMUYECKAST 3aIUTa, IPUHIINAT ISHCTBHS.

3

KonTpons

3auéTHOoE 3aHATHE

5.3. JJaboparopHsble pabOThI

HaunmenoBanue pasnena

Ne
any| H TEMEL 1a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
P paboT
1 O6mereopernueckue |Kinaccupukanus HeOPraHUYECKMX COEIMHEHHM.
BOIIPOCHI XUMHH N3ydeHune CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.
06 OcHOBHBIE 3aKOHBI U MTOHITUSI XUMUHI
T TUYECKU .
1 HeTeopeTHHeckue Omnpeznenenre MOJISIPHOI Macchl SKBUBaJICHTa U (DaKTOpa SKBUBAIEHTHOCTH
BOIPOCHI XUMHHU
orpoc MIPOCTOTO U CJIOKHOTO BELIECTBA.
OGimereopeTHyeckie XuMHyeckasi KHHETUKa U paBHOBECHE
1

BOIIPOCHI XUMHU

HBy‘IeHI/IC BJIMAHUSA KOHOCHTPpAUWHN U TEMIICPATYPhI Ha CKOPOCTH




XUMHUUYECKON peaKlMM, U3y4eHNE PABHOBECHOTO MpoIiecca.

PacTBOpBI 1 CBOICTBAa pacCTBOPOB

OO01IETEOPETHUECKHE
1 m p N3yuenue npoliecca quccoIanyy BEeIECTB B pacTBOpax,
BOIPOCHI XUMUU .
M3y4deHUe Ipoliecca TUAPOIN3a COJICH.
OKHCIHTEbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
1 O6mereopernyeckue |[HM3yueHne OKHUCIMTENBHO-BOCCTAHOBUTENLHBIX —PEAKIMH  IIE€PMaHIraHara
BOIPOCHI XUMHUH KaJIis, TUXpoMara Kajivs, HOau/1a KaJiusl B 3aBUCHMOCTH OT CPeJIbl pacTBOpa.
XUMHS METAJIOB
1 O6mereopetnyeckue  |OOmMe GU3MIECKHE M XMMUYECKUE CBOMCTBA METAILIOB (B3aUMOJECHCTBUE C

BOIIPOCHI XUMHU

HEMETaJUIaMH, BOJIOW, KHcIoTaMHu, kuciotamu-okuciutensmu: HNO3 paso,
HNO3 konn, H2SO4 koH1).

5.4. CamocTosiTenpHas paboTa o

OyJaromuxcs

No | HaumeHnoBaHue pasnaena o
ConeprxaHue caMOCTOSTEIILHOU PabOThI
pa3a| AMCUMILIMHBI U TEMBI
CrtpoeHue aToMa U CUCTEMAaTHKAa XUMHUYECKHUX 3JIEMEHTOB
1 O6mereopernyeckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIOIOJIHUTEIBHOM JIUTEPATYpOid,
BOIPOCHI XUMUH AJIEKTPOHHBIMU PECYypCaMU, BBIIIOJIHEHHE AOMaIIHero 3ananus. [loaroroska
K 3auéTy.
XuMHYeckas CBSI3b U MEXKMOJIEKYJIIPHbIE B3aUMOECHCTBHUSL.
1 O6mereopetndeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHMTENLHOH JIMTEPaTypoH,
BOIIPOCHI XMMHH AJIEKTPOHHBIMU PECypCaMU, BBIIIOJIHEHUE JoMallHero 3ajnanus. Iloaroroska
K 3auéTy.
OHepreTuka XMMHUYECKUX PEeaKIui
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHHMTENBLHOM JHMTEPATYypOH,
BOIIPOCHI XUMUH JJIEKTPOHHBIMU PECYPCaMH, BBIIIOJIHEHHE AOMaUIHEro 3axanud. Ilonroroska
K 3a4€Ty.
Knaccugukaius HeopraHn4eckux coelMHeHUH
1 OOmeTeopeTHUECKUE PaGota ¢ KOHCIIEKTOM, OCHOBHOM U JOINOJHUTEIBHOW JUTEPATYpOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU peCypcaMHu, BBINOJIHEHUE JJoMallHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [ToaroroBka k 3a4€Ty.
OcHOBHBIE 3aKOHBI U TOHSTHUSI XUMUHI
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHMTENBLHOH JIMTEPaTypoOH,
BOIPOCHI XUMUH AJIIEKTPOHHBIMU PECYpPCaMU, BBITIOHEHUE JoMalHero 3aaanus. OdopmiieHne
oTuéra 1o naboparopHoii padore. [ToaroroBka k 3auéTy.
X1MHY€ECKasi KHHETUKA U PaBHOBECUE
1 OOmeTeopeTHUECKUE PaGota ¢ KOHCIIEKTOM, OCHOBHOM U JOINOJHUTEIBHOW JUTEPATYpOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU peCypcaMH, BBINOJIHEHUE JJoMalHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [loaroroBka k 3a4€Ty.
PacTtBOpBI 1 CBOICTBAa paCTBOPOB
1 O6mereopetnyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM M JIONOJHMTENHLHOH JIMTEPaTypOH,
BOIIPOCHI XMMHH 3JIEKTPOHHBIMU PECYpCaMu, BBIIIOJIHEHUE JoMallHero 3aganus. OgopmieHue
oTuéra 1o aboparopHoii padore. [ToaroroBka k 3auéTy.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
1 O6miereoperndeckue [PaboTa ¢ KOHCHEKTOM, OCHOBHOM M JIONOJHHMTENHEHOM JIMTEPATYypOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMH peCcypcaMHu, BBIINOJIHEHUE JJoMaIIHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [ToaroroBka K 3a4€Ty.
OCHOBBI 2JIEKTPOXUMUU. ['albBaHUUECKHUE AIIEMEHTHI.
1 O6mereopetnyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOH M JIONOJHMTENHLHOH JIMTEPATypOH,

BOIIPOCHI XUMHU

AIIEKTPOHHBIMU PECYpPCaMU, BBITIOHEHUE JoMatHero 3aaanus. OdopmiieHne

oTuéra 1o naboparopHoii padore. [ToaroroBka k 3auéTy.




OobmereopeTryueckue
BOIIPOCHI XUMUHU

XUMUsI METAIIIIOB

Pabota ¢ KOHCIEKTOM, OCHOBHOHW U JOTOJHUTEIBHON JIMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMU, BHIMIOTHEHHE JOMaNTHero 3aaanus. OdopmieHne
otuéra 1o 1aboparopHoi padbore. [ToaroroBka k 3a4é€ry.

CHCI_[I/IaJ'II)HBIe BOITPOCHI
XUMHNU

Koppo3sust Meramios. MeToasl 3alIUTEI OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOH M JONOJHHUTEIBHOH JHTEpaTypoOu,
ANEKTPOHHBIMU PECYpCaMu, BBINOIHEHNE AOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o siabopaTopHoii padote. [TonroroBka k 3a4éry.

CHCI_[I/IaJ'II)HBIe BOITPOCHI
XUMHNU

I[I/ICHepCHbIG CUCTEMBI. XMMHUYCCKHUE IMpOLECChbl B BAKYIIUX CTPOUTCIIbHBIX
MaTepuagax

PabGota ¢ KOHCIIEKTOM, OCHOBHOH H JONOJHUTENBHOW JHMTEPATypOH,
JNIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE IOMAIlHero 3aaanusd. [loaroroska k
3a4€ETy.

CrnennanbHble BOIPOCHI
XUMUU

OCHOBBI OPraHMYECKON XUMHUH U XUMHUU TTOJIUMEPOB.

PaGota ¢ KOHCIIEKTOM, OCHOBHOH U JIOTIOJHUTEIBHON JIMTEPATypOH,
3JIEKTPOHHBIMU PECYPCaMu, BBITIOJIHEHHE JOMaIlIHero 3a1anus. [loaroroska k
3a4€Ty.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

VYuyeOHast mporpamMma BKJIIOYACT HE TOJBKO ayAWTOPHBIC 3aHATHUS, HO YAETSIET BaXXHOE BHUMAaHUE
BHEAYIUTOPHON CaMOCTOATENIFHON paboTe cTyneHTa. [ ycrnemrHoro OCBOSGHHsI TEOPETHYECKOr0 MaTepuara,
npuoOpeTeHuss HeoOXOAMMBIX 3HAHUH M HAaBBIKOB Ba)KHA peryispHas paboTa ¢ KOHCIIEKTOM JIeKInH (00paboTka
TEKCTa); TOBTOpHAas paboTa Hajx ydeOHBIM MarepuanoMm (ydeOHHKA, MEPBOMCTOYHUKA, IOTOJHHUTEIBHON
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
CHCTeMaTH3alluu y4eOHOTo MaTepHaja; pelieHre 3a1ad M YNpakKHeHUH MO0 o0pasily; peuieHHue BapHaTUBHBIX
3a1a4 W ynpaxHeHud; Ecim camocTosTeNbHO HE ymaeTcsa pa3o0parhCsi 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 OOydaromerocss HeoOXOAMMBIX 3HAHWN, YMEHUH U
HaBbIKOB. KpoMe TOro, BaKHbIM 3TallOM HW3Yy4€HUS JUCLUIUIMHBI SIBJISETCS CaMOCTOsITelbHas paboTa
o0ydJaromuxcs, KoTopasi BKIOYaeT B ceOd M3ydeHHE TEOPETHUECKUX BOIPOCOB JAMCUUIUIMHBI, MOJATOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3auéTy.

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

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOXOIMMO 03HAKOMUTHC ¢ cofepkanueM PITJI st crynenToB
OouHON (opmbl 00ydeHus. llpm MOATOTOBKE K MPAKTHUYECKUM H JaOOPATOPHBIM 3aHATUSM H B pPaMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOoxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JIUTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusl B paMKax HM3y4aeMol TeMbl; 3) O3HAKOMHUTbCA C METOJMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHHUIO JTA0OPATOPHBIX padoT; 4) MOATOTOBUTH OTYETHI 1O BBITOJHEHHBIM JIAOOpAaTOPHBIM paboTam; 5)
MIOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHo4Hble MaTepHAJbI JJsl NMPOBEJCHUsS] TEKYLIero KOHTPOJISI YCIEeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIMI ¢ yKa3aHUEM 3TaIoB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOEHUS AUCIMITIINHBI

Konx n nammeHoBaHMe
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpencTaa
KOMIIETEHIINHU
VCeTHBIIE OmpoOC, TECTHI
1 |O6mereopeTndecKkrue BOMPOCH XUMHUHU OIlIK-1.1 poc, ’
pelieHue 3a1a9
CTHBIN OIIPOC, PEIICHHE
2 |CroenuanbHbIE BOPOCH XUMUHU OIIK-1.1 Y poc, p
3aJ1a4, TECThI.
3 |Kormpom OIK-1.1 YCTHBIA OIPOC, pEIICHUE
3a/1a4, TECTEI
4 |®opma KOHTPOIIS OIIK-1.1 YCTHBIH OTPOC, PeLIcHHe
3aJ1a4, TECThI.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW ¥ HABBIKOB U (MJIM) OIbITA IPO(ECCUOHATBLHON ASSITENFHOCTH, XaPaKTEPU3YIOLITUX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Tomyuenue 3au€Ta MO AMCHUUIUIMHE TMPEIIONaraeT BHINIOJHEHHE ABYX aTTECTAllMOHHBIX pPadOT 3a
CEMECTp JJIsl TPOBEPKHU CHOPMHUPOBAHHOCTH MHIUKATOpa noctrxeHus komnerenuit OIIK 1.1, 1.3, 1.4, 1.5

AtrectanimonHasi padora Nel BkitodaeT B ceOsl TEMBI: CTPOSHUE aTOMa, XMMHUYECKas CBS3b, KIACCHI
HEOPraHWYECKHUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKLIUI

ATtrectanmonHasi padora No2 BKIIFOYAET B c€0sl TEMBI: dJIEKTPOIUTHYECKas qucconunanus, pH, ruaponus
COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUHUH, TaJlbBaHUYECKUM 3JIEMEHT, KOpPPO3Us METaJUIOB,
HKECTKOCTh BOJIbI.

Bapuant 3amanuii 1 ATTectaiinoHHON paboThl Nel

Nel. Onpenenuts 4nciIO 3MEKTPOHOB B ATOME IIMHKA. 3aMMCaTh MOJHYIO AIEKTPOHHYIO KOH(UTYpaLnio
aroma. KakoBa BaJIeHTHOCTh aTroma?

Ne2. 3anmcaTs mpOyKTHI peakIiy, paccTaBbTe KO3(PPHUINEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO+KOH=...

No3. Tlpu B3aumogeiicTBuu 3,24 r TpeXBaJI€HTHOTO MeTajla ¢ KUCIO0ToM Beiaensiercs 4,03 1 Bogopoia
(H.y.). Beluncaure SKBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl METaJLIA.

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: THAPOKCHUJI HATPHs, CEPOBOAOPOJHAS KHUCIIOTA, XJIOPHI
QTIOMHUHHMS, TUIAPOKApOOHAT HATPHsS, THAPOKCOXJIOPHU] ATIOMUHUS, THUIPOKCHI amMoHwms. J[is ciiadbix
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 KHUCIOTHI.

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 PEAKIIUN METOAOM dJIEKTPOHHOTO Oananca. CoCcTaBUTh
3JIEKTPOHHBIE ypaBHEeHHUA. 11 KaX10l peakluu ykas3aTh, KAKO€ BELIECTBO SBJISETCS OKUCIUTENEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKOE BEILIECTBO OKUCISETCS, KAKOE BOCCTAHABJINBAETCS.

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

Ned4. Bpruucnute 3JIC rajpBaHMUYECKOTO 3JEMEHTA, COCTOSLIEr0 W3 IUIACTUH KaJMHsS 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 Hy»xHO 106aBUTH K 50 71 BOJIBL, YTOOBI yCTPAHUTH KAPOOHATHYIO )KECTKOCTH,
paBHYyIO 5,8 MMoub/11?

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



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

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

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIC CUTYAIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (HeKTUBHO UCTIONB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMaTU3WPOBAHHBIC 3HAHUS 1O JUCLIHUIUINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

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

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUYECKH IPABUIHHO
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:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOJUKY BBIMOJIHEHUS 3a/1aHUi;

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




Onenka 3HAHUS:

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

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

- UCMOJIB30BAHNE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

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

- BJIaJIeeT MHCTPyMEHTapueM y4eOHOH TUCIUILINHBI, YMEHUE €T0 UCTIONIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbI UCITOJIHEHUS 33/IaHUM;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» |- (parMeHTapHbIC 3HAHUS 110 TUCIUTIIHHE,

(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:

- HU3KMU YPOBEHb KYJIBTYPBI HCIIOJHEHUS 3a/1aHNM;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BONPOCHl W MPAKTUYECKHE 3aJaHUS JJIsl IMPOBEJIEHUS IPOMEKYTOUHOM arrectalnuu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BOMPOCHI Il MPOBEIEHHS TPOMEKYTOUHOM aTTecTali 00yJaroIuxcst

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

2. Crpoenue atoma. KBaHToBble uncna: 0003HaueHue, GU3NUECKUNA CMBICI.

3. Ipunmun Iaymu. ITpaBuno Xynaa. IlpaBuno KneukoBckoro. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB.

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

5. Xumuueckas cBA3b. KoBaneHTHas MOJSIpHAsL, HETIOSIpHAs!, HOHHASI CBSI3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

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

9. Kunetnka XMMHYECKMX peakuii. 3aKOH JeHCTBYOIMN Macc. MI3MeHeHne CKOpOCTH TPU U3MEHEHHUH
KOHIICHTPALIMHU BEIIECTB, AaBleHUs, 00bEMa. KOoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. Temnepatypa Kak pakTop KHHETUKA XUMHUECKUX PEaKIMii: BO3IEHCTBHE TeMIIEpaTyphl Ha CKOPOCTh
peakuuu, [IpaBuiio Bant-I'odda, ypasuenne Appennyca. Katanuzaropsl: onpeneneHue, IpUHIIA ISHCTBHS HA
MEXaHU3M peaKIuil.

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




Buze. [Ipunuun Jle [larenbe. BnusHue temmneparypbl, AaBICHHUS W KOHUEHTPAIMI BEIIECTB HA CMENICHUE
paBHOBECHS.

12. CriocoObI BRIpaKEHHS KOHIIEHTPAIIUH PaCTBOPOB: Ha3BaHUs, (DOPMYJIbI, €TUHUIIBI H3MEPEHUS.

13. Dnekrtponutrueckas nuccoruanua. CHUIbHBIE M Cl1a0ble 3JIEKTPOJIUTHL: OINpeesIeHUe, TPUMEPHI.
Crenenb M KOHCTaHTa auccornuanuu. CMeElIeHHe XHUMHYECKOTO PaBHOBECHS IPU HUCCOIMAIMU (BIUSHUC
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

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

I'mapomu3  coneit. CMmenieHue XHUMHYECKOTO paBHOBECHsI IpoIlecca TUAposin3a (TeMIiepaTrypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

15. XKecTkocTh 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-okuciaurensimu: HNO3 pa36, HNO3 kounn, H2SO4 koHI). DAeKTpOXUMHUYECKHHA psij
HaIPsDKEHUS METaJLIOB.

18. N'anpBaHWYECKUH AIEMEHT: MPUHIIUI PabOTHI, MPOLIECCHI HA KAaTO/Ie, MPOIIECCHl HA aHOJe, OTIINYUE
OT 3JIeKTpoJin3a. YpaBHeHHEe HepHcTa — BhIUMCIIeHHe TOTeHITaa s AJiekTpoaa. CTaHIapTHBINA AJIEKTPOTHBIHN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

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

20. Koppo3usi MeTa/sioB B KHCJIOW, HEHTPAJIILHON Cpelie B KUCIOPOJAHOM U OSCKHCIOPOIHOM cpene.
Buns! xoppo3un. MeTos! 3alIUTHl METAILUIOB OT KOPPO3HUHU.

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

22. TlonumepHbIE MaTepualibl, UX OCOOBIE CBOWCTBA, OCHOBHBIE BHJIBI IOJMMEPOB, O0JIACTH HX
MIPUMEHEHUS.

7.4.2. [lpakTryeckue 3aJaHus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlH 00yJaroIInXCsI

1. HanucaTh ypaBHEHHE XMMUYECKON peaKkIuK, pacCTaBUTh KO3 PHULIUEHTHI.

2. PaccuuTtath BbIXOJ NMPOIYKTA, UCIIOJIb3YS 3aKOH SKBUBAJICHTOB.

3. Paccunrtath TemiaoBoi 3¢ eKT XUMHUIECKON peakimu.

4. PaccunTtaTh U3MEHEHHE CKOPOCTU XMMHUYECKOW peakluy NMPH W3MEHEHUU KOHLEHTPAllU BELECTB
WM TEMIIEPATYPHI.

5. Hamucate ypaBHEHHE JJIEKTPOJIUTUYECKOM JHUCCOLMALIMM U BBIPAKEHHE [UISI KOHCTaHTHI
JUCCOLUAIIH.

6. PaccunrtaTh 3HaUeHHE BOJOPOIHOTO MMOKA3ATENs CPEIbL.

7. Hanucatb ypaBHEHHE TMIPOJIN3a COJIH.

8. CocTaBUTh CXE€MY rajlbBAHHYECKOTO 3JIeMeHTa, paccuntath DJ[C 3Toro sneMeHra.

9. BeuncianTh Maccy BEIIECTBA, BBIAEIUBILErOCs IIPH AJIEKTPOIIH3E.

10. CocTaBUTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKIUIO, ONPEAENUTh OKUCIUTEIb U
BOCCTAaHOBUTEb.

11. Hanmncate ypaBHEHHE peakLMU METaUIa ¢ BOJOM, KUCIOTON WIH PaCTBOPOM HIENOYH.

12. CocTaBUTB CXEMY JIEKTPOXUMHUYECKON KOPPO3UU METAILIOB.

[pakTrueckue 3amaHus JUIs TPOMEXKYTOUHON arTecTalnuu pasmenieHsl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPH HATUYNHN)
KypcoBble npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MIPEYCMOTPEHBI

7.5. Metoaudeckue MaTepuaibl, OMPEIeIoNIre MPOoIeIypbl OIICHUBAHMS 3HAHWUN, YMEHHM, HABBIKOB U (WJIN)
OTIbITa MPOPECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHUINUN

KoHTpob ypoBHSI YCBOGHHBIX 3HAHWN, OCBOSHHBIX YMEHUH M MPUOOPETEHHBIX HABHIKOB (BIAICHHIMA )
OcyH_[eCTBJ'IHeTCﬂ B paMKaX TGKYHIGFO 158 HpOMG)KyTO‘IHOFO KOHTpOJ’IfI B COOTBETCTBUHU C HOJ'IO)KGHI/IGM (6] TeKyHIeM
KOHTpOJIE U IPOMEXKYTOUHOM arTecTanmu odydaromuxcs B CIIGIACY.

TGKYHH/Iﬁ KOHTpOJ'H) OCBOCHUA KOMHeTeHHI/Iﬁ II0 JAUCHUIINIINHEC HpOBOJII/ITCSI HpI/I I/ISYIIGHHI/I
TeOpeTI/I‘IeCKOI‘O MaTepI/Iana, BBITIOJTHCHU A 3aIIaHHI>i Ha HpaKTI/I‘-IeCKI/IX 3aHATUAX, CcAad€ OTYCTOB IIO
J1a00paTOPHBIM PadOTaM, BBEIITOJIHEHUN WHINBUIYAIbHBIX 3a0aHnil B GOopMe KOHTPOIBHON pabOTEL,



pacuyeTHo-

rpapudeckoil paborel. TekymemMy KOHTPOIIO MOJUIEKHT IOCEIAEMOCTh CTYIACHTAMHU ayIUTOPHBIX
3aHATHUI 1 paboTa Ha 3aHATUSIX.

W TOroBoii 01IeHKOM OCBOCHUS AUCIUILTMHAPHBIX KOMIIETCHIIUHN (PE3yIbTaTOB 00yUYSHHS O TUCIUILIIHE

XuMmusi) SBISETCS MPOMEXKYTOUYHAs arTecTanus B popme 3au€ra, IpOBOAUMAS C YUETOM PE3yJIbTaTOB TEKYIIETO
KOHTPOJISI B CEMECTDE.

7.6. Kpurepuu orieHHBaHus CPOPMUPOBAHHOCTH KOMIETEHIIMIA [TPH MPOBEIECHUU MPOMEXKYTOUHON aTTECTAllUN

YpoBeHbL OCBOCHUS U OLIEHKA

Ornenka OrneHka
«HEYJOBIIETBOPHUTEND | «yIOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3aUTEHOY» «3a4TEHOY
YpoBeHb OCBOEHUSI | YPpOBEHb OCBOEHHS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETCHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniun He Kommerenmn Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE

0a30BbI€ CTPYKTYpBI

CUCTEMHBIE. Y MEHUA

BCECTOPOHHHE. Y MEHHUS

Kputepun c(hopMHUPOBaHbI 3HaHUU. YMeHUs HOCSIT YCHEIIHO PUMEHSIIOTCS
OLICHUBAHMUS (dbparMeHTapHbI 1 pPENpOAYKTUBHBIN K PELICHUIO KaK
HOCSIT XapakTep, TUIOBBIX, TAK U
PENPOAYKTUBHBIN MIPUMEHSIOTCS K HECTAHAAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3alaHUN. JeMmoHcTpupyeTcs
HU3KUN YPOBEHb JeMoHcTpupyercs BBICOKU YPOBEHb
CaMOCTOSTEIIBHOCTH JIOCTaTOYHBIN CaMOCTOATEIIbHOCTH,
MIPAKTUYECKOT O YPOBEHb BBICOKAs aJallTUBHOCTh
HAaBBIKA. CaMOCTOATEIIBHOCTH | MPAKTUYECKOTO HaBbIKa
YCTONYUBOTO
MPaKTUYECKOTO

HaBBbIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHABIIUBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii
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 HEKOPPEKTHbBIE

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 nonmyckaet omm6ox

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

I'pamoTHO

00OCHOBBIBAET X0
perieHus 3aiay.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pe3yibTaTaM oOy4eHHS (3HAHUS, YMEHUS, BIaJCHUEC HAaBBIKAMU).
OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.
OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.
O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISICTCS, €CIIU CpeIHEE apu(PMETHIECKOE HAXOUTCS B
uHTEepBajue ot 2,5 1o 3.,4.
OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHue JUCIUIINHBI (MOYJIs)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

. KonnuectBo
No ABTOp, Ha3BaHHE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/IaHUs YUeOHOU U
n/m y4eO0HO-METOIMUECKON JTUTEPATYPHI SK3EMIILAPOB/SNEKTD
OoHHBIIT aapec DBC
OcHOBHasl JINTEPATYPA
XamurtoBa A. 1., Aatonosa JI. B., byceirnna T. E., Ky3nenos A. M., OcHOBBI
1 opranudeckoii xumuu. OpraHmyeckue IOIMMEpHbIe Marepuansl, Kaszans:| http://www.iprbooksh
Kazanckwuit HalMOHAIbHBIH HCCIEAOBATEIbCKUM TexHojorndeckuii|  0p.ru/61993.htmi
yHuBepcuTeT, 2010
http://www.iprbooksh
2 |bontpomerok B. B., O6mias xumus, Munck: Beimsiimas mkoia, 2012
P H : 0p.ru/20236.html
n C, T E. C. .
CemepukoB C., T'epacumoBa C S dusnyeckas XHMHA CTPOHTENBHBIX http://www.iprbooksh
3 |marepuanos, ExatepunOypr: Ypanbckuii (emepanbHblii yHuBepcuTeT, DBC

ACB, 2015

op.ru/68308.html

JlonmoJHMTEIbLHAS JIUTEPATYPA




AbGakymoBa P. A., Akumos JI. U., Aanpeesa H. A., banemakos M. /1., 'onuapoBa
1 |W. B., Unuuk B. B., Muponos A. M., Muponos /1. A., ITasnos A. 1., CyBepHeBa
O.JI., Yxuna A. B., Xanuna O. M., Axumos JI. 1., Xumus, CII6., 2008

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

I'enspman M. U., Kosanesuu O. B., FOctpatos B. II., Kommougnas xumus,| https://e.lanbook.com
Cankr-IlerepOypr: Jlans, 2023 /book/288854

3 [AxmeroB H. C., O6mias u Heopranudeckas xumusi, M.: Beicmr. mk., 2002 59

AxumoB JI. U., AaapeeBa H. A., AxumoB JI. U., Xumus, Cankrt-IlerepOypr: http://www.iprbooksh
1 |Cankr-IlerepOyprckuii  rOCYAapCTBEHHBIH  apXHUTEKTYPHO-CTPOHUTEIbHBIN OF.) fu /268.81 html
vausepcurer, 95C ACB, 2013 ' '

OO6yuaromuecs u3 ynciaa nHBATHIOB 1 Jinll ¢ OB3 obecrieunBaroTCs MeYaTHBIMU U (HITH ) DJICKTPOHHBIMHU
00pa3oBaTebHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSIM HX 370POBBSI.

8.2. Ilepeuenp pecypcoB MH(OPMAIMOHHO-TENIEKOMMYHUKAIMOHHON cetu «HTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AMCUUIIINHBI (MOTYJIs)

Haumenosanue pecypca cetu «HTepHET» DJIEeKTPOHHBIN ajpec pecypca

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

O6mas xumus ais cryaeatoB CIT6IACY hp?id=2994

I'enbpman M. U., FOctpatoB B. II. Heopranmveckas Xumus:
VuebHnoe nmocobue. 2-¢ uz., crep. - CI16.: M3xarenscTBo 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 BSXKVIINX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

AxmeroB H. C. O0mmas u Heopranuieckas Xumus: Y 4eOHuK. — 8 -¢ .
3., crep. - CII6.: U3parenscTBo «Jlane»,2014. - 752 C. hiips://e.lanbaok.com/baok/50684

OcHoBbl xumuu. HHTepHer-yueObHuk (A. B. Manyitnos, B. U.

Pomoros. HI'Y. HoBocHGHpeK) http://www.hemi.nsu.ru/

8.3. IlepeueHb coBpeMeHHBIX MTPO(eCCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HawnmenoBanue DJIeKTPOHHBIN apec pecypca
DJICKTPOHHO-O0MOIMOTeYHAas crcTeMa u3aaTenbersa "Jlans" https://e.lanbook.com/
Cucrema nucrannuonnoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/
HHTepHET-TpEHAXEPHI B chepe 0Opa3oBaHus http://www.i-exam. ru
Hayunas 3JIEKTPOHHAs
Hayunas snektponnas oubnuoreka eLIBRARY.RU
YHA SICKTPOHHaR DIBIMOTEK 6ubmorexa eLIBRARY.RU
Poccuiickast rocyiapcTBeHHas OHOIHOTEKA www.rsl.ru
Enunblil  SNEeKTpOHHBIH pecypc  y4eOHO-METOJUYECKOW —JUTepaTyphl

CIIGIACY www.spbgasu.ru

Nudopmanuonnas cetb CHEMMET (Poccus) Ha cepBepe XuUMHYECKOTO
¢dakynprera MI'Y sBisieTcss COBOKYITHOCTBIO 0a3 JaHHBIX IO XUMHH
(0bpasoBaHMe, Hayka, TEXHOJOTHs), pAaclpelelieHHbIX Ha -cepBepax B[WWWw.chem.msu.su
mpezenax poccuiickoit yactu cetu Internet u BxitodaeT OTeYeCTBEHHBIE U
3apyOekHble MH)OPMAITMOHHBIE PECYDCHI 10 XUMHUH

https://www.spbgasu.ru/Univer
OobpazoBarenbubie HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://www.spbgasu.ru/Univer
[Tepuonnueckue u3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJOTHH, HCIOIL3YEMBIX MPH OCYIIECTBICHHH O0pa30BaTEIHHOTO

mnmponecca 1Mo AUCHUILINHE,
MPOrpaMMHOTO 00ecTIeueHUs

BKJIFO4asls TMNCPCUYCHb JIMOCH3MOHHOTO H

CBOOOJIHO  pacIpoCTPAHIEMOTO

Crnoco6 pacrpocTpaneHus

HaumenoBanue (JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)
. . oroBop Ne 132009689201 ot
Microsoft Windows 10 Pro A
18.12.2020r
8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHIE TUCITUTUTMHEI
CaeJnieHust 00 OCHANICHHOCTH YIEOHBIX ayIMTOPUI M IIOMEIICHHUI IS CAMOCTOSITEIbHON pabOThI
HaumenoBanue yueOHBIX ayauTOpHil U momenieHuii|  OCHAIIEHHOCTh 000OPYJOBAaHUEM U TEXHUYECKUMU
JUTSL CAMOCTOSITEIBHON pabOThI cpencTBaMu o0ydeHUs
Komruiexr MYJIbTUMEIUNHOTO o0opyoBaHUS
40. VYdeOHbIE ayAWTOPUU JJIs  MPOBEIACHUS . Y A Py o
. (mepcoHaTBHBIM KOMITBIOTED, MYJIbTUMEIUMHBIHI
MIPAKTUIECKUX 3aHSATHH, TPYMIOBBIX u
o MIPOCKTOP, 9KpaH, ayJuOCHCTEMa), JIO0CKA, KOMIUJIEKT
WHUBUIYaJIbHBIX KOHCYJIbTAIIHH, TEKYILEro

KOHTPOJIS U IPOMEKYTOUHOM aTTECTallN

y4aeOHOI MeOeln, OJKIIOYCHHE K KOMITBIOTEPHOU CeTH
CII6I'ACY., Beixoa B UHTEpHET

40. ITomenieHust 1151 CaMOCTOSTEIBLHON pabOThI

[TomereHue A cCaMOCTOATEILHON pabOThI (YMTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.9. 1 mT.- [IK
s gmn ¢ OB3  (cucreMHBId  OJIOK, MOHHUTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOYEHHEM K CETH
«MHTepHET» M 00CECIIEYCHUEM JOCTYIA B JEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10,




Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jjabopatopubiii JID-JI00, cron
nabopatopubiii Manbii JI®-O0, mkad BHITSHKHON ¢
MO/IBOJIOM BOJBbI,

O6opynoBaHue: MPOEKTOP, IKpaH, BEChl TEXHUYECKHE,
YCTaHOBKA TUTpPOBajJbHasi, CEKyHAOMEp, J1a00paTOpHbI
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHUTHBIC MEIIAJIKH,
Bechl Jaboparopuble:  BJITD 2200, BJIT-1100,
BJITD2-150, mneur wmydensnas 3 a1 CHOJI-3/11,
CYIIUJIbHBIN mkad NOL 24/200, pH-
METP-MWIINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUYECKUN
u3Mepurensb «Craryc-2», c4éTuuk adpouHoB «Carndupy»
Xumuyeckasi nocyna (IpoOHpKH, MITATUBBL, CTAKAHBI,
KOJIOBI, OFOPETKH, TMHIIETKH, INTATHBHI JJIS MPOOUPOK),
XUMHUYECKHUE PEAKTHUBBIL.

YueOHo-HarIs AHbIC nocoous u TJIaKaThI:
[lepuoanueckas cuUcTeMa XHUMHUYECKHUX OSJEMEHTOB
AN .MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJE
BOXKHEHIIUX  cojied W ruapokcuaoB, CreneHb
JIUCCOLIMAMNA KHMCIIOT ,IIEJIOYEH U COJIEM B BOJHBIX
pactBopax, [IpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoncraHTsl
HECTOWKOCTH KOMITJIEKCHBIX HOHOB, CxemMa BOJAOPOIHOTO
anektpona, Psn wanpsokenus meramuioB. HopmanbHbie
(cTangapTHBIC) SJEKTPOJHBIC MOTEHIHANBI, XUMHUUECKHE
CBOIiCTBa METaJIJIOB, 3amura MeTania oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTaiIoB, CxeMa KOppO3MOHHOTO pa3pylleHus Kee3a

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

VYuebHast ayauTopus sl TPOBEIAEHUS  3aHATHH
JIEKIMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOTO

000pyIOBaHUSA MePCOHATbHBIN KOMIIBIOTE
40. VYyeOHble ayaUTOPUM 1S  IPOBEICHUS Py N (nep P,
s MYJIBTUMEIUIHHBIA TPOEKT KpaH, ayJIuoCHUCTEMA
JIEKIIMOHHBIX 3aHATHH Y A POCKTOD, 5KpaH, aylIHOCHCTe ),
JIOCKa, 9KpaH, KOMILIEKT yueOHOM Mebenu,

nojakitoueHue K kommbrotepHoir cetu  CIIGIACY,
BEIXOJI B MaTepHer

Jns uaBanuos u un ¢ OB3 obecnieunBatoTcs crienuaibHbIE YCIOBUS IS MOIY4YeHHUs 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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