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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJ'IB OCBOCHHA NUCHUIIIMHBI: MMOJIYYCHHUC 3HAHUU 1O XHUMHU, 06ecneq1/113a}0umx OCHOBY IMOATOTOBKH

OakamaBpa,

INOCTAaTOYHOU

TSt

pelieHus

IMPOU3BOACTBCHHO-TCXHOJIOTMYCCKUX,

OpraHU3alMOHHO-YIIPABJICHUYCCKUX, HAYYHO-UCCICAOBATCIILCKUX U IIPOCKTHLIX 3a1a4.
B 3aia4v JUCHUIIJIMHBI BXOAWUT U3YYCHHC!
1. COBpPEMECHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTHU CTPOCHUSA U
CBOICTB BCIICCTB OT IMOJIOKCHHUA COCTABIAOIINX UX 9JICMCHTOB B HepHOHquCKOﬁ
CHUCTEMC U XapaKkTepa XHUMHYCSCKOH CBSI3U IIPUMCEHUTEIILHO K 3a1a4yaM XHUMHYECKOU

TEXHOJIOTHUH;

2. Opupoabl XUMHUYCCKHX peaKHHﬁ, HCIIOJIB3YEMBIX B IIPOU3BOACTBE XHUMHUYCCKUX BCIICCTB U
MaTepraIoB, KHHCTHYCCKOI0O U TCPMOANHAMHUYCCKOI'0 MMOAXO0J0B K OIMMCAHUTIO XUMHUYCCKUX ITPOLCCCOB € LCJIBIO

OIITUMM3alln YCJ'IOBI/II\/'I Hux

HpaKTquCKOﬁ pcajir3anuun;

Ba)KHEHUIIINX CBOMCTB HEOPTaHNYCCKUX COG,Z[I/IHGHI/Iﬁ n BaKOHOMepHOCTefI X HU3MCHCHUSA B

3aBUCUMOCTH OT ITIOJIOXKCHHA COCTABIAIOIINX UX 3JICMCHTOB B HepHOﬂquCKOﬁ CUCTEMC,

3.
4.  COBpPEMEHHBIX
MaTepUaIOBEICHUS.

TCHJICHIIUA  Pa3BUTH

HEOPraHUYECKOMN

XUMHHU n HCOPraHn4eCKoro

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n HaumeHoBanue
KOMIIETEHIIN U

Ko u HaumenoBaunue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JUCLHUIUIMHE, 00€eCIIeUnBalOIINe JOCTHKEHHE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben pemartb
THTIOBBIC 3aa9u
npodeccnoHanbHOM
JESITEeIbHOCTH HAa OCHOBE
3HAHUNA OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHX u
€CTECTBEHHBIX C
MIPUMCHCHHEM
MH(pOPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

HayK

OIIK-1.1 TIpumeHsieT OCHOBHBIE
3aKOHBI ~ MATEMAaTUYECKUX H
€CTECTBEHHBIX HayK TUISE
pelIeHUs CTaHJAPTHBIX 33134 B
oOJactu nasamadTHOMI
APXUTEKTYPHI

3HaeT
XUMHUYECKYIO TEPMHUHOJIOTHIO, CBOMCTBA
XUMHAYECKHX DIIEMCHTOB M WX COCIAMHCHUIA,
COCTABIISFOLIIX OCHOBY CTPOUTEIIbHBIX
MarepuaioB. ECTeCTBEHHOHAYYHYIO CYIIHOCTH
mpo0Oem, BO3HHUKAOIIHNX B X0J1e
npohecCuoHaNbHOM AeSITETbHOCTH;

OCHOBHBIC XHUMHWUYCCKHEC ABJICHUS, 3aKOHBI H
TEOPUHU KIIACCUYECKOW U COBPEMEHHON XMMHH,
OCHOBHBIC IIOJIOKCHUA W PACYCTHBIC MCETOJbI
€CTECTBEHHO-HAYYHBIX JUCIUILTNH, HA KOTOPBIX

OasupyeTcss Hu3ydyeHue MpodeccHoHaTbHBIX
JUCLUILINH

ymeer

BBISIBJSITH  €CTECTBEHHO-HAYYHYIO  CYIIHOCTB
npooem, XapaKTEePHBIX JUIs JTAaHHOMN

npogecCuoHaIbHOM NesITeNbHOCTH;

NPHUMCHATH MMOJTYYCHHBIC 3HAHUA 110 XUMHWU ITPU
U3YYEHUH JPYTUX JUCLHUIUIMH, BBISBIATDH
KOHKPETHOE  XMMHYECKOE COJepKaHWe B
NPUKIAAHBIX — 33aJadax  MpodecCHOHAIbHON
JeSITeTbHOCTH

BJajeeT

nHpopManMeli O Ha3HaYeHWH U 00IacTsIX
MPUMEHEHHsI OCHOBHBIX XMMHUYECKHUX BEILECTB,
UX COEMHEHHUH M MaTepUasoB, HCIOJIb3YeMbIX
B Mpo¢eCCUOHATbHON 1€ TEIbHOCTH.




3. Yka3aHue MecTa IUCHUILIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Hannas pucuumivHa (MOAyJsb) BiiItoueHa B brok «Jluctunnauael, moxynu» b1.0.12 ocHoBHOI
npodeccuoHaibHONW 00Opa3zoBarenbHol mporpammbl 35.03.10 JlanmmadTHas apXUTEKTypa W OTHOCHTCS K
00s13aTeNIbHON YacTH Y4eOHOr0 IJIaHa.

Ne TTpeALeCTEVIOME IO Koj u HanMeHOBaHHME WHIMKATOpa
n/m pedl YIOMMHE AuCh JIOCTYDKEHUST KOMIICTCHIIMH

1 |[BeIcmas maTemaTuKa OIIK-1.1, YK-2.1, VK-2.3, VK-2.4

2 |Dxojorus VK-8.1

JucuuruiiHa OTHOCUTCS K 0a30BOM 4YaCTH MaTEMAaTHYECKOTO W E€CTECTBEHHO-HAYYHOTO IHKIA H
OCHOBBIBACTCS HA 3HAHUSX, HABBIKAX M YMEHUSX, IPUOOPETECHHBIX B PE3yJIbTATE

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHB), GU3UKA M MATEMAaTHKH IPH TMOJIYYECHUH CPETHEro OOIIEero
oOpa3oBaHMs. YCHEIIHOMY OCBOSHHUIO JHUCHUIUIMHBI COMYTCTBYET MapajulelibHOC W3Y4YeHHE GU3UKH U
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIHILIHH.

JIyist yeTienmHoro OCBOSHUS TUCIUTUTHHBI CTY/ICHT JOJKCH

3HATh:

1. BaxHEWIINE XWMHUYCCKUE TIOHSATHUS: BEIIECTBO, XUMHUYECKHA JJIECMEHT, aToM, MOJICKYIa,
OTHOCHUTEIIbHBIC aTOMHAas W MOJICKYJIsIpHAsi MacChl, HWOH, aJUIOTPOIHUS, H30TOIbI, XHMHYECKas CBS3b,
AEKTPOOTPHUIATEILHOCTh, BaJCHTHOCTh, CTCIICHb OKHCICHHUS, MOJb, MOJISPHAs Macca, MOJSIPHBIH 00BeM,
BEIIECTBA MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHsSI, PACTBOPBI, D3JCKTPOJUT U HEICKTPOIIUT,
AJIEKTPOIUTUYECKAsT JUCCOIMAINS, OKACIUTENb U BOCCTAHOBUTEIh, OKHCICHUE U BOCCTAHOBJICHUE, TEIIOBOM
3 HEKT peakum, CKOPOCTh XUMUYECKOH peakIiy, KaTallu3, XAMHUUECKOE PABHOBECHE;

2. OCHOBHBIC 3aKOHBI XMMHH: COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA cOCTaBa, llepwoaumdeckwuii
3aKOH;

3. OCHOBHBIC TEOPUU XUMHUU: XUMHUECKOH CBSI3U, JIEKTPOJIUTHICCKON JTUCCOIUAIIHH;

4. BaKHEHIIIME BEIIECTBA U MaTEpPHAIIbl: OCHOBHBIC METAJUIBI U CIUIABBI, CEpHAsl, COJISIHAs, a30THAsI U
YKCYCHAsI KUCIIOTBI; IIEJI0UH, aMMHAK, MUHEPAJIbHBIC YIOOPEHUS, METaH.

YMETh:

1. Ha3pIBaTh HEOPTAHMYECKHUE BEUIECTBA MO «TPUBUATIBLHOM WIIM MEXIYHAPOJIHON HOMEHKIIATYPE;

2. onpeaensTh: BAJICHTHOCTh U CTENEHb OKUCIICHUS] XMMUYECKUX AJIEMEHTOB, TUIl XUMUYECKOHN CBSI3U B
COEAMHEHMUSX, 3apsAl HOHA, XapaKTeP CPeIbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHHM, OKUCIUTEIb U
BOCCTaHOBUTEIb;

3. XapakTepu30BaTh: dJIEMEHTHI MaJIbIX TIEPUOJIOB MO UX MojiokeHuto B [lepuoanueckoii cucteme J[.U.
MenpeneeBa; oOIIre XUMUYECKHE CBOWCTBA METAIJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COEeIMHEHHH;

4. OOBICHSTH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOAY XUMHUECKOM CBS3H
(MOHHOM, KOBAJEHTHOM, METAJUTMYECKOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON pEaKIUu U TIOJOXKCHHS
XMMHUYECKOTO PABHOBECHUS OT Pa3IUYHBIX (DAKTOPOB:

5. BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT MO PACMIO3HABAHUIO BAKHEUIIIMX HEOPraHUYECKUX BEILIECTB;

6. TPOBOJUTH CAMOCTOSTENBHBIM MOMCK XUMHUYECKOH HH(POpPMAIMH C HCIOJIH30BAaHHUEM Pa3IHMUHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ucmonap30BaTh KOMIOBIOTEPHBIE TEXHOJOTHH N7l 00pabOTKU U mepenayn
XUMUYECKON WH(}OpMAIMU U €€ TMPEeACTaBICHUS B Pa3IWYHBIX (PopMax; MPOBOIUTH KPUTHUECKUH aHAIH3
JIOCTOBEPHOCTU XUMHUYECKON

uH(OpMaIK, TOCTYMAOIIEH U3 pa3HBIX UCTOYHHUKOB.

BJIAJICTh:

l. moaxomamu K OOBSCHEHUIO XHMHUYECKUX SIBJICHHH, MPOUCXOJIINIMX B MpHUpoAe, ObITY M Ha
MIPOU3BO/ICTBE;

2. METOAaMHU OIPECACIICHHUA BO3MOXHOCTH HPOTCKAHUA XHMHUYCCKHX npeBpameHI/H‘/i B PA3JIMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCIEICTBUM;

3. crmocobamu 6e30macHOro OOpalieHus] ¢ FOPIOYMMH U TOKCHYHBIMU BEIECTBaMH, J1a0OpaTOPHBIM
000pynOBaHUEM;

4. MeToITaMH IPUTOTOBIICHHS PACTBOPOB 33JaHHON KOHIICHTPAIHH.




No Kon u HauMeHOBaHuE MHIUKATOPA
[Tocnenyromuye TUCHUIIIIMHBL
JIOCTHKEHHUS KOMITETCHIINH

VK-8.1, VK-8.2, VK-83, VK-84,
OIIK-3.1, OIIK-3.2

1 |Be3omacHOCTD XKU3HEAEATEILHOCTH

2 |OcHOBBHI pecTaBpalii 00BEKTOB JaHAMAPTHOW apXUTEKTYPhI IK-1.1, TIK-1.2

4. O0beM TUCHUILVIMHBI (MOYJIS1) B 324E€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKNX YacoB,
Bbl/IeJIECHHBIX HA KOHTAKTHYIO pa0oTy 00y4aloumuxcs ¢ npemnojanaresiaeM (Mo BUIaM yUeOHbIX 3aHATHI) U
HA CAMOCTOSITE/IbHYI0O Pa00Ty 00y4arommXxcs

Cemectp
W3 Hux yacel Ha
Bun yueOHoi paboTh Beero MPaKTUYECKYIO
4acoB 3
TIOATOTOBKY
KonTakTHas padota 48 48
Jlextmonnsbie 3ausatus (JIek) 16 0 16
JlaGoparopHsie 3ausaTus (J1ad) 16 0 16
[paxTuueckue 3austus (I1p) 16 0 16
Muast kouTakTHasi padoTa, B TOM YHCJIE:
KOHCYJBTAIMH 110 KypCOBO# paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caavya 3a4era,
3a4yeTa C OIICHKO; 3alIuTa KypcoBOH paboThI
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(KOoHCYIBTAIUS TTepeT YK3aMEHOM U c/1ada dK3aMeHa)
Yacpl Ha KOHTPOJIb 4 4
CamocTtositeqbHasi padora (CP) 56 56
O0mas TPy10eMKOCTh THCIUILIMHBI (MOXYJIsT)
yacpr:| 108 108
3aYeTHbIE eTHHHUILI: 3 3

5. CoaepikaHue AUCHHMIVIMHBI (MOYJs), CTPYKTYPHPOBaHHOe MO pasfelamM (TeMaM) € YKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKAa/IeMHUYeCKUX YACOB U BUAOB Y4eOHbIX 3aHATHI
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJIS)

KonTakTtHas pabota (110 yueOHBIM

3aHATHAM), Yac. Kon
WUHIUKATOP
= a
8| Jnexkuuun I13 JIP Bcero,
Ne Paznensl AuCHUMIIMHEL S CpP JIOCTHKEHH
yac.
3 Pl
W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHIT
BCETO YECKYIO BCECTO YECKYIO BCECTO YECKYIO nn
TOATrOo- THOJATO- THOATO-
TOBKY TOBKY TOBKY

1. |1 pazgen. Obmas xumus
1.1. |OO6mas xumust 3| 10 12 10 36 68 OIlIK-1.1

2 |2 paznen. OcHOBBI HU3HUECKON H

CTpOHTCJ’ILHOﬁ XUMUHU

2.1. |CnenmanbHble BONpock! xumun | 3 | 6 4 6 20 36 [ OIIK-1.1

3. |3 paznen. Konrponb
3.1. |3auer 3 4 OIlK-1.1




5.1. Jlekuuu

Ne
pasn

Haunmenosanue pazaena u
TEMBI JIEKIIUHU

HanmenoBanue u kpatkoe coaep:kaHue JEKIUun

OO01mmas xumus

Knaccudukanus HeoOpraHuuecKkux COeIMHEHUH U UX CBOMCTBA
Knaccudukanus HEOpraHMueCKuX COeAMHCHUN (OKCHIBI, KHCIIOTHI,
OCHOBaHUS, COJIM CpEAHHE, KHUCIbIE, OCHOBHBIC): Ha3BaHHUS, OCHOBHBIC
XAMHYECKHE CBOMCTBA.

OO0mmas xumus

KomndaecTBo BeniecTBa. XUMHUUECKHHA SKBUBAJICHT

OCHOBHbBIE 3aKOHBI XHUMHHU: COXPAHEHHS MAcChl, IOCTOSHCTBAa COCTaBa,
KpaTHBIX OTHOIIEHUH, ABoraapo). OCHOBHBIE TIOJOXXEHHS aTOMHO-
MOJIEKYJIIpHOTO yueHus. KoyimuecTBO BemiecTBa. DKBHUBAJICHT BEILECTBA.
PacuéTt »KBUBaJIEHTHBIX MAacC CJIOKHBIX BEIIECTB. 3aKOH dKBHBAJIEHTOB.

OOmast xumMus

PacTBOpBI 1 CBOICTBA paCTBOPOB
O6pa3oBanue pacTtBOopoB. PacTBopuMOCTS,
pacTBOpUMOCTh  BemlecTtB. PactBopumMocTh  razoB. 3akoH ['eHpw.
KoHnuenrpanus pacTBOpPOB. Hacrerimennsie, HEHACHIIIICHHBIC u
NepeHachlllleHHble  pacTBOpbl. CrmocoObl  BBIpAXKEHHS]  KOHIEHTpalul
pactBopoB. Juddysus m ocmormueckoe naBineHue. OOmme cBolcTBa
pactBopoB. M3otonuyeckuit kosddunument. 3akon Paynsa. Temmepatypa
KHUIICHUS ¥ 3aMEP3aHUs paCTBOPOB.

bakTophl, BIMAOLME Ha

OOmast xumMus

XuMHUUecKasi KHHETHKa U paBHOBECHE.

CkopocTb XuUMHMUYECKOW peakuuu. @akTopbl, BIUSIOIIME Ha CKOPOCTb
peaxnwmii. 3akoH neiictBus macc. [Ipasuno Bant-T'odda. Dueprus akruparmm.
VYpaBHeHue AppeHuyca. BiusHue katanmzaTopa Ha CKOPOCTh XMMHUYECKUX
peaKuuii.

OOparumble peakuuu. XuUMHU4yeckoe paBHoBecue. KoHcTaHTa paBHOBecHs B
TOMOTEHHBIX U TeTepOreHHBIX mporeccax. CMerienue pasHoBecus. [IpuHIun
Jle llarense.

OOmast XumMus

PaBHOBecus B pacTBopax
pH pactBOpOB, TUApOIN3 COJIEH, NPOU3BEAECHUE PACTBOPUMOCTH COJIEH,
YCIJIOBHE BBINIAJICHAE OCAJKa

CrneunanbHble BOIPOCHI
XUMUU

OCHOBBI XMMMUYECKON TEPMOINHAMUKH

XuMuyeckasi TepMoauHaMuKa. TernoBod 3()(eKT XUMHUYECKHX peaklui.
[Tonsste sHransnus. 3akoH I'ecca, cnenctBue 3akoHa ['ecca. IlonsaTue
sHTponus. l3MeHeHue HHTponuu B Xone peakuuu. OHeprus ['nodbdca.
CaMonpon3BOIbHOE IPOTEKAHUE PEAKIINN.

CrneunanbHble BOIPOCHI
XUMUU

XHUMHUYECKUE TTPOLIECCHI B BUKYIIMX CTPOUTENIbHBIX MaTepHuanax

['uncoBble BSKyIIME BEIIECTBA. XMMHYECKUM U MUHEPAJIbHBIN COCTAB TJIMH.
I'ene3uc rnuH U kaoauHOB. [lopTianALIeMEHT — XUMHUYECKUH 1 MUHEPATIbHBIN
COCTaB, MOJy4YeHHE. B3anMoieicTBHEe MHHEpPAIOB IOPTJIAHALEMEHTA C
Bo10i. Koppo3sust ieMeHTHOrO KaMHs U 0eToHa. Buasl Koppo3uu.

CrnenuanbHble BOIPOCHI
XUMHH

OCHOBBI OPraHMYECKON XUMUHU U XUMHUH TOJIMMEPOB.

OCHOBHBIE  KJIaCChl ~ OPraHMYECKUX  COCIWHEHHH W IOJIMMEPOB.
BricokOMoOnEeKyIsIpHbIE COCIMHEHUS. TepmoruracTuyHbIe u
TEPMOPEAKTUBHBIE MOJIMMEPBI. XHMHYECKass CTOMKOCTb, CTApEHHE U
JECTPYKIUS IOJIUMEPOB.

5.2. IlpakTnyeckue 3aHsATUs

No
pasn

HaunmenoBanue paznena u
TEMBI IIPAKTUYECKUX
3aHATHUU

HanmenoBanwne u COACPIKAHNUE NPAKTHICCKUX 3aHATHI




OO0was xumus

Knaccudukanus HeOpraHmuecKux COeAMHCHUN

Knaccudukanust HeOpraHWYeCKUX  COCAMHEHHH  (OKCHABI, KHCIJIOTHI,
OCHOBaHH#A, COJIH CpeILHI/IC, KHCIIBIC, OCHOBHBIG)Z Ha3BaHHs, OCHOBHBIC
XUMHYSCKHE CBOMCTBA.

OO0mmas xumus

Pemenue 3a1ay Ha OCHOBHBIE 3aKOHBI XMMHH, XMMUUYECKUN IKBUBAJICHT
OCHOBHBIE 3aKOHBl XHUMHM: COXPAaHEHHMs MaccChl, IIOCTOSIHCTBA COCTaBa,
KpaTHBIX OTHOILIEHUH, ABorasipo). OCHOBHBIE I1OJ0XKEHUS aTOMHO-

MOJICKYJISIDHOTO Y4YCHUSI. KommuectBo BCIIIECTBA. OKBHUBaJICHT B€HOICCTBA.
PacuéT sKBUBaJICHTHBIX MACC CIIOKHBIX BCIICCTB. 3aKOH SKBHBAJICHTOB.

OO0was xumus

PacTBOpBI U CBOICTBA pacTBOPOB.

Pemenne 3amau: Konuentpanuss pactBopoB. (CrnocoObl  BbIpayKE€HUs
KOHIIeHTpauuil pactBopoB. uddy3us u ocmorudeckoe napieHue. OOuue
cBOiicTBa pacTBOpoB. M3oToHmueckuit kodpduument. 3akon Paysms.
Temmneparypa KUIEHUs U 3aMep3aHKsl paCTBOPOB.

OOmast xumMus

Pemenune 3a1ay Ha KUHETUKY U XUMHUYECKOE PaBHOBECHE

Pemienne 3amau: dakTopbl, BIUAIONIME HAa CKOPOCTh peaKui. 3aKOH
neiictBust macc. [IpaBuno Baut-I'odda. DHeprus aktuBaiuu. YpaBHEHUE
AppeHnnyca. BnusiHue katanusaropa Ha CKOPOCTh XUMUYECKUX PEaKIil.
Pacuér paBHOBecHBIX KOHIIeHTpauuii. KoHcTaHTa paBHOBECHS B TOMOI'€HHBIX
U reTeporeHHbIx nporeccax. Cmemenue pasHosecus. [Ipunuun Jle Hlatense.

OOmast xumMus

PaBHOBecus B pacTBOpax
Pewrenne 3anau: pacuér pH pacTBOpoB, KOHLIEHTpALUK HOHOB, OIIPEACIICHHUE
IPOAYKTOB T'MJPOJIN3a, YCIOBUH BbIIIAJICHUE OCAIKOB

CHGI_[I/IaJ'IbHBIC BOITPOCHI
XUMHNU

TepmoanHamuka
Pemenue 3anau: pacuér sHTanbIMi peakuuu, suepruu ['u60ca, remneparypbl
Hayaja peakluu

CrneunanbHble BOIPOCHI
XUMUU

OcHoBBI 3nekTpoxuMun. ["aibBaHUYecKre 31eMeHThl. Koppo3usi MeTasioB.
MeToabl 3a1UTHI OT KOPPO3UHU

Bo3HMKHOBEHME CKauka MOTEHIMAjJa HAa ITOBEPXHOCTH pa3fena MExXIy
METalIoM U pacTBOpoM. Bomopoaneiii  snektpon.  CrangapTHbIe
ANEKTPOJHBIE MOTEHIMANbI. Y paBHeHEe HepHeTa. P akTHBHOCTH METAILIIOB.
XHUMHYECKHE CBOMCTBA METAIJIOB.

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

OrmpeznesieHre KaTOMHBIX M AaHOJHBIX TIPOILIECCOB TMPH  DJIEKTPOJIHU3E,
OIpeAEIeHUE MIPOAYKTOB JIEKTPOIU3a, 3aK0H Dapaes.

Koppo3us meramnoB. Buasl koppo3un. MeTonbl 3aliMThl METAIIOB OT
KOpPpO3uH. 3alUTHBIE MOKPBITHS. BUIbI MOKpHITHI, aHOJHBIE U KaTOJHBIE
HOKPBITUS. DIEKTPOXUMHUYECKas 3aIUTa, IPUHIUI ACUCTBHUS.

5.3. JJaboparopHsble pabOThI

HaunmenoBanue paznena u

Ne
| TEMBI 1a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
P paboT

CBoiicTBa HEOPraHMUECKUX COCTUHEHUIN

1 OO01mast xumust < .
M3yueHre CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHWMYECKUX COSAMHEHUIA.
XUMUYECKUN SKBUBAJICHT

1 OOmast XuMust Omnpenenenyre MOJISIPHOI Macchl SKBUBaJICHTa U (DaKTOpa HKBUBAIEHTHOCTH

IMPOCTOI0 U CIIOKHOI'0O BCIICCTBA.




[IpuroroBneHue pacTBOpOB
Pacuér KoHIEHTpauuii pacTBOPOB W MPHUTOTOBICHUE PACTBOpA 3aJaHHOMU

1 OO01mmas XumMus
KOHIIEHTpAL1H.
OrnpeneneHne KOHIEHTPAUKA PacTBOPA METOAOM MPSMOTO TUTPOBAHUS
PaBHOBecue B pacTBopax
1 OO0was xumus Wsmepenne pH pactBOpoB, M3ydeHHE TMpoliecca ruaposm3a u (aKkTopoB,
BIIMSIOIIMX HA HETO
TepMmoanHaMHKa B CTPOUTEIBHBIX IPOIECCaxX
N3ydeHue 3H10- U SK30TEPMHUUECKUX PEAKIIUNA ITPU MTOIYy4EHUN
CrnennanbHble BOIPOCHI
2 CTPOUTENIBHBIX MaTepualoB. TepMOIMHAMHUYECKHE OCHOBBI IIPOLIECCOB
XUMHIH TUPATallMOHHOTO TBEPACHHUS BSDKYILMX BEIIECTB.
N3ydeHne npoueccoB 31EKTPOXUMUUECKON KOPPO3UH METAIIIOB
CrnennanbHble BOIPOCHI
2 N3yuenue koppo3uM MeETalIOB B pa3HbIX cpenax. HaHeceHuwe 3amuTHOrO
XUMHUH HOKPBITHUS, CPABHEHUE CKOPOCTU KOPPO3UU T0CIIE HAHECEHUE MOKPBITHSIL.
C N3yuenue npoieccoB MPUrOTOBIEHUS CTPOUTEIIBHOIO MaTepuaia
MEeLUATIbHBIE BOIPOCHI o
2 1 p [Tonydyenue rwurca, W3y4eHHE MPOIECCOB M YCIOBUH €ro 0Opa3oBaHMIL.

XHUMHHN

HccnenoBanue nporecca 00kura (CrieKaHus)

5.4. CamocrositenpHas paboTa 00y4aromuxcs

Ne | HaumenoBaHue paszaena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3i| AUCHUIUIMHBI U TEMBI
Knaccudukanus HeopraHmueckKux COeAMHEHUN
Pabora ¢ KOHCHEKTOM, OCHOBHOM M JIONOJHUTEIBHOW JIUTEPaTypoOH,
1 Obwas ximus AIEKTPOHHBIMU PECYpCaMu, BBIIIOJIHEHUE JoMalIHero 3aaanus. OgopmieHue
otuéra 1o taboparopHoii padore. [ToaroroBka K 3auéTy.
Pelenue 3a1ay Ha OCHOBHbBIE 3aKOHBI XUMUHU, XUMUYECKUN SKBUBAJICHT
PaGora ¢ KOHCHEKTOM, OCHOBHOM M JOMOJHUTEIBHON JIUTEPaTypoOH,
1 Obwas xumus AIIEKTPOHHBIMU PECypcaMu, BBITIOJIHEHUE JoMalHero 3aganus. OgopmieHue
oTuéTa 1o JyiabopaTopHoii padote. [TonroroBka k 3auéry.
PacTtBOpBI M CBOMCTBa paCTBOPOB
PaGora c KOHCIEKTOM, OCHOBHOM U JOIOJHUTEIBHOW JIUTEPATypoOH,
1 Obwas xunms AIIEKTPOHHBIMU PECypCaMu, BBIIIOJIHEHUE TIoMallHero 3aganus. Ogopmienue
otuéTa 1o nabopaTopHoii padote. [TonroroBka k 3auéry.
XuMHnueckasi KHHETHKA U PABHOBECUE
PaGora ¢ KOHCHEKTOM, OCHOBHOM M JOMOJHUTEIBHOW JMTEPaATypOH,
1 Obwas xumus AIIEKTPOHHBIMU PECypcaMu, BBITIOJIHEHUE JoMalHero 3aganus. OgopmieHue
oTuéTa 1o yabopaTopHoii padote. [TonroroBka k 3auéry.
PaBHOBecus B pacTBopax
PabGota ¢ KOHCHEKTOM, OCHOBHOW U JONOJIHUTEIBHON JIUTEpaTypoH,
1 Obwas xunpa 3JIEKTPOHHBIMU PECYpCaMu, BBIIIOJIHEHUE JoMallIHero 3aganus. OgopmieHue
oTuéra 1o aboparopHoii padore. [ToaroroBka k 3auéTy.
OCHOBBI XUMHYECKON TEPMOAMHAMUKHI
9 CnenmanbHble Bonpockl [PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JOIOJIHUTENLHOW JIMTEPATypOH,
XUMUU AIIEKTPOHHBIMU PECYPCaMHU, BBHITIOTHEHUE JOMAIITHETO 3aaHus, 0(hOpMIICHHIE
naboparopHoro otuyéra. [lonroroBka k 3auéry.
OCHOBBI 3JEKTPOXUMHH. ['aTpBaHUYECKHE 3JIEMEHTHI. KOoppo3us MeTaos.
Mertoapl 3aIUTHl OT KOPPO3UU
2 Crienmai:HpIC BONpOCh! PaGora Cc KOHCIEKTOM, OCHOBHOW U JIONOJHUTEIBHOM JIUTEPaTypoH,

XUMHUHN

AIIEKTPOHHBIMU PeCypCcaMu, BBITIOJIHEHUE ToMallHero 3aganus. OgopmieHue
oTuéra 10 J1aboparopHoit padore. [loaroToBka k 3a4€Ty.




JucnepcHele cucTeMbl. XUMHUECKHE MPOLIECCHl B BSYKYILIUX CTPOMTEIBHBIX
MaTepuanax
2 CneumanbHbIe Bonpock! PabGora ¢ KOHCIIEKTOM, OCHOBHOM W JIOTMOJHHUTEILHOW JIUTEPaTypoOH,
XUMHUH JJICKTPOHHBIMH  pecypcamu, OGOpPMIICHHE  JTaDOpaTOpPHOTO  OTYETA.
[ToaroroBka K 3auéry.
OCHOBBI OPraHMYECKON XUMUU U XUMUH OJIMMEPOB.
5 Cnenmanbuble Bonpockl |Pabora ¢ KOHCIEKTOM, OCHOBHOM M JOIOJHUTENBHOW JIMTEPATYpOH,
XUMHH JIEKTPOHHBIMU PECYpCaMU, BBIIIOJIHEHUE JloMallIHero 3ajnanus. Iloaroroska
K 3a4€Ty.

6. MeToanuyecKue MaTepuaJbl 1Jis CaMOCTOSITEIbHOI pQGOTLI oﬁyqamumxcﬁ no JTUCHUIIJIMHE (MO)Iy.TIlO)

VY4eOHass mporpamMma BKJIIOYAeT HE TOJBKO ayIUTOPHBIC 3aHATHS, HO YIENSeT BaXHOC BHUMAHHE
BHEAYJAUTOPHOW CaMOCTOATENBbHOM paboTe cryaeHTa. s yCHemHoro OCBOGHUSI TEOPETUUECKOT0 MaTepuania,
npuoOpeTeHus: HeOOXOAMMBIX 3HAHHI Y HABBIKOB Ba)KHA PErysipHasi paboTa ¢ KOHCIIEKTOM JIeKInu (00paboTka
TEKCTa); MOBTOpHAs paboTa Haj ydeOHBIM MarepuasioM (yuyeOHHWKa, MEePBOMCTOYHHKA, IOTIOTHUTEIBHOM
JUTEpaTyphl, ayJuo- M BUICO3AIUCEH); COCTABICHHE IUIAHA M TE3UCOB OTBETA; COCTABICHHE TAOJMII VIS
CUCTeMAaTH3aliKi YIeOHOTO MaTepuaia; pelieHue 3a1ad ¥ yIpaXHCHUH 1Mo 00pasily; pelieHue BapUaTHBHBIX
3ajad W yHpaxHeHuH; Eciam caMocTosTenbHO HE ymaeTcs pa3o0parbCsi B Marepuaie, HEoO0X0IUMO
chopMyIHPOBATH BOIIPOC ¥ 33/1aTh €ro MPEIoIaBaTelio Ha JISKIIHH, TPAKTHYECKOM 3aHSTUHU, KOHCYIIbTAIHH.

[IporpamMmmoil IUCUMIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKUMOHHBIX 3aHATHI, HA KOTOPBIX HAETCs
OCHOBHOM CHCTEMaTU3UPOBAHHBI MaTepual, MPaKTUYECKUX U JaOOpAaTOPHBIX 3aHSITUH, MPENNOoJararolinux
3aKperyieHue M3Y4eHHOTO Marepuaia u (GOpMHUpPOBaHHE y OOYUYalOIErocss HEOOXOAMMBIX 3HAHUH, YMEHHH U
HaBBIKOB. Kpome TOro, BaKHBIM JTamoM W3yYeHUS IUCLUUIUIMHBI SIBIISIETCS CaMOCTOsITeNbHas padora
oOyuaromuxcsi, KOTopasi BKJIIOYaeT B ce0s M3y4eHHE TEOPETHYECKHX BOIPOCOB IUCIUIUIMHBI, MOJITOTOBKY K
MIPaKTUYECKUM U J1a00paTOPHBIM 3aHATHSIM, IIOATOTOBKY K aTTECTALlMOHHBIM paboTaM, OJrOTOBKY K 3a4ETy.

s ycrnemHoro ocBOeHUsl AMCHMILTUHBI HEOOXOIMMO IMOCEIIaTh BCE 3aHATHS, T.K. JIOOOH MPOMmycK
3aHATUS OCJIOXHSET OCBOCHME IpenMmera. Ha mpakTHdeckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKPETIsSeTcs
Marepua, U3JI0KEHHBIN Ha JIEKIUX.

[Tpuctynas Kk U3y4eHUIO TUCHUIUIMHBI, HEOOXOJMMO 03HAKOMUTHCS ¢ cofeprxkanuem PI1J] ans cryneHTos
oyHOM ¢opmbl 00yueHus. IIpm MOATrOTOBKE K MPAKTUUYECKUM M JAaOOPATOPHBIM 3aHATUSAM M B PaMKax
CaMOCTOSITENIbHOM pabOThl MO M3YYEHHMIO JUCHMIUIMHBI O00ydaloIuMcs HeoOoxoaumo: 1) MOBTOpUTH
3aKOHCIIEKTUPOBAHHBIN MaTepUa, UCIOIb30BaTh OCHOBHYIO U JONOJIHUTENBHYIO JIMTEPATYPY; 2) BBIIOJIHUTH
MpaKTUYECKHE 3aJaHMsl B paMKax H3y4yaeMoW TeMbl; 3) O3HAKOMMTHCS C METOAMYECKMMM YKa3aHUSIMHU K
BBINOJIHEHUIO J1a0OPaTOPHBIX padoT; 4) MOArOTOBUTH OTYETHI 1O BBITOJHEHHBIM J1JAOOpAaTOPHBIM paboTtam; 5)
MOJAITOTOBUTHCS B BBINOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OueHoYHble MATePUAJIBbI JJsi NMPOBEJEHUs] TEKYIIero KOHTPOJISi YCIEeBAeMOCTH H NMPOMEKYTOYHOM
arTecTauvy 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. IlepedeHb KOMIIETEHIIH ¢ yKa3aHUEM JTaroB UX (YOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Koxa n HaumeHoBaHue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL . Bun onenounoro
WHJIUKATOpa KOHTPOJIUPYEMOl
/1 (Moy1is) cpencTaa
KOMIICTCHITUH
1 |0O6mas xumus OIK-1.1 YCTHBIM  OIPOC, TECTHI,
penieHue 3a1a4
CTHBIM OIIPOC, PEIICHHE
2 |CrenuanbHbBIE BOPOCH XUMUHU OIIK-1.1 Y poc, p
3aJ1a4, TECThIL.
3 [3auer OIK-1.1 YCTHBIA OITPOC, pEIICHUE
' 3a]1a4, TECTEL

7.2. TUMOBbIE KOHTPOJIbHBIE 3aJIJaHHsI UM WHBIE MaTepHajIbl TEKYIIETO0 KOHTPOJIS YCIIeBAeMOCTH, HEOOXOTUMbIE
JUIS OLICHKH 3HAHUI, yMEHHUH 1 HaBBIKOB U (MJIN) OMBITA MPO(ecCHOHATbHOMN NeSTEIbHOCTH, XapaKTePU3YIOIINUX
sTanbl HopMUPOBAHMS KOMIETEHIIUI B ITPOIIECCE OCBOCHUS AUCLUTUIUHBI




[TomyueHnue 3auéra Mo IUCHUIUIMHE MPEANojaraeT BHIIOJHEHUE IBYX AaTTECTAIl[MOHHBIX padoT 3a
ceMecTp sl IPOBEPKH CHOPMUPOBAHHOCTH MHIAUKATOpa AocTrkeHus komnerermmii OIK 1.1

AtrectanonHasi pabora Nel BkitouaeT B ceOst TEMBbI: KJIACChl HEOPTaHUYECKUX BELIECTB, YKBUBAJICHT,
KMHETHUKA XUMUYECKUX PEAKIUNA, XUMUYECKOE paBHOBECHE

ATtTecTtanonHast pabota Ne2 BKItoUaeT B ce0sl TEMbI: AJIEKTpOJIUTHYeCKas aucconuanus, pH, ruaponus
COJIeH, OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, TalbBAaHUYECKUM HJIEMEHT, KOPpPO3HUs METaJUIOB,
KECTKOCTDH BOJIBI.

BapuanTt 3aganuii 11s ATTectaiiuoHHON padoTsl Nel

Nel. TTo popmynam Hamucath Ha3Banus BemecTs: a) SN0O2, 6) CH3COOH, B) AICI3, r) BaOHCI;

[0 Ha3BaHMIO HamucaTh (OPMYJbl BEIIeCTB: a) Opomua Hatpus, 0) ruapokcun 3oiorta (1),
B) TUJIPOCUIIMKAT KaJHsL.

K kakoMy Kiaccy OTHOCHTCS KaXKIO€ BEIIeCTBO (OKCHI, OCHOBAaHWE, KHCIOTA, CPEIHSS, KHUCIas,
OCHOBHas COJIb)?

Ne2. Tlpu B3aumoneiicTBum 3,24 T TpeXBaJIGHTHOIO METa/UIa ¢ KUCI0TOH Bhlnensercs 4,03 11 Bogopona
(1.y.). Beruncante SKBUBaJICHTHYIO MOJISIpHYIO MAKB U MOJIsipHYt0 M Macchl MeTaa.

Ne3. Bo cKombKO pa3 M3MEHHUTCS CKOpPOCTh peakiuu npu S0°C, ecnu mpu AEHCTBUM KaTaiau3aTtopa
sHeprus aktupanuu ymenblnaercs ¢ 70 kIx go 50 x/{x?

Ne4. Okwucnienue cepsl mporekaer 1mo ypaBaeHuto: St + 02 = SO2. Kak U3BMEHHUTCSI CKOPOCTh MPSIMOMA
peakiuu Npyu yMeHbIIeHuU 00bEMa cucTeMsl B 4 paza?

Ne5. Hammcath BbIpakeHUE KOHCTAHTBI paBHOBecHs it cuctembl 2H20 =2H2 + 02, AHr0 = +483,7
k/[x; B kakom HarpaBieHuu OyAeT CMEIIaThCs paBHOBECHE: a) TP YBEIMYEHUU TeMIIepaTypbl; 0) yBeTHYCHUN
JIABJICHUS;, B) YBEIIMYCHUH KOHIICHTPAIUH BOAOPOIa?

Ne6. B cocrosinun paBHoBecus cuctembl 3H2 + N2 = 2NH3 koHIEHTpanuu BEIIECTB COCTABIISIOT
(moue/n): [NH3] = 1; [N2] = 0,5; [H2] = 3,5. BbIuuciuth KOHCTaHTY PAaBHOBECHS M MCXOJIHBIC KOHIICHTPALIUU
a30Ta U BOJAOPOJA.

BapuanTt 3aganuii 1151 ATTecTaimoHHONW paboThl No2

Nel. 3amucarp auMcconManuio BELIECTB: TUAPOKCH]J HATpPUs, CEPOBOJOPOJHAs KHUCIOTA, XJIOPULI
AMIOMUHUS, THUAPOKAPOOHAT HATPUsS, TUAPOKCOXJIOPHA ATIOMHHHUS, TUAPOKCHI amMMoHus. Jlms cralOeix
3JIEKTPOJIMTOB 3alHUCaTh BHIPAXKEHNE KOHCTAHThI TUCCOIMALINY.

Ne2. Knue (CH3COOH) = 1,8-10-5. Beruuciute, BO CKOJBKO pa3 pa3iuyaeTcsi KOHIEHTPAIUS HOHOB
Bogopoaa H+ B 0,1M pacTBopax yKCyCHOHN M COJISTHON KHUCIOT?

Ne3. PaccuuTaTh cTenens Aucconuanuu (B mpoueHTax) rugpokcuaa ammonus B 0,5M pactBope. Knuc
(NH40H)=1.76-10-5

Ned4. Onpenenuts pH pactBopa, o6bemom 100 mut, B koTopom coaepxkutcst 0,063 T a30THON KUCTOTHI.
Paccuutars pH 0,1 M pactBopa ruapokcuga ammonus. Kauc (NH40H)=1.76-10-5

Ne5. TloaBepratorcst i THAPOJIM3Y pacTBOpsI cieayrommx coieit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHMsI TMJIPOJIM3a COOTBETCTBYIOIUX cojiei. Onpenenuts cpeay u
ykazatb pH pactBopoB (<7, >7 unu = 7). B kakoil et Oy1eT oKkpallleH METUIIOPaHX B pacTBOpE 3TOH conu ?

Ne6. PaccraButh K03(h(HDUIIMEHTHI B YpaBHEHUSAX PEAKIMIA METOIOM 3JIeKTpoHHOro 6ananca. CocTaBuTh
AJIEKTPOHHBIC ypaBHEeHHA. NI KaKIOH peaknuu yKa3aTh, KAKO€ BEUIECTBO SIBISICTCS OKMUCIUTEIEM, KaKOe —
BOCCTAHOBHUTEJIEM; KAKOE BEIIECTBO OKUCIISETCS, KAKOE BOCCTAHABIMBAETCSI.

CuS + HNO3(xo#1r.) = CuSO4 + NO2 + H20

Ne7. Bpruucnute O/IC ranbBaHMUECKOTO 3JEMEHTA, COCTOSIIEr0 W3 IUIACTMH KaJMHUS W MarHus,
OIYIIEHHBIX B PacTBOPHI CBOMX coiyieil ¢ koureHTpamuenn [Cd2+]=[Mg2+]=0,1 momas/m. CocTaBUTh CXeMy
3JIEMEHTA, HAIMCaTh YPaBHEHHUsI AIEKTPOIHbBIX mporieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

Ne8. PaccumraTh 3HaueHHE SJEKTPOTHOTO TMOTEHIMAJIa XpoMma IpHU KoHIeHTparmu HoHoB Cr3+ B
pactBope 10—2 Momb/m.

Ne9. CocTaBuTh cxeMy JIEKTPOXUMHUECKOW KOPPO3UH Mmapbl SN — AgQ, TPOTEKArOIIEH ¢ KUCIOPOTHON
nenonsipusanmeii B kucioii cpene (HNO3). Ykazate mpoayKTsl KOPpO3HH.



7.3. Cucrema OLIEHUBAaHUS PE3YyIbTATOB OOYYEHHS MO AMCHMILIMHE (MOIYJI0) MpPHU MPOBEACHUM TEKYLIETrO

KOHTPOJIA YCIICBACMOCTH

OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBAaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASAIINM 3a MPeaeibl yueOHOM
IIPOrPaMMBl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU IPAMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YyCBOCHHE OCHOBHOM M JOMOJHUTEIBHOM JTUTEPaTypHI,
PEKOMEHI0BaHHOH paboyell mporpaMMoi o JUCHHUIUIMHE (MOLYJIIO)

YMEHUS:

- YM€ET OPUEHTHPOBATHCS B TEOPUSIX, KOHLICIIIUAX U HAIIPABJICHUAX IUCLUUILUIMHBI U
JlaBaTh UM KPUTUYECKYIO OLICHKY, UCIIOIb3Ysl HAY4YHbIE JOCTUKEHHUS IPYTUX
JUCLUILINH

HaBbIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamMme
KOMIICTEHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTEJILHO U TBOPUECKH PeIlaTh CIOXKHbBIE TPOOIIEMBI U
HECTaHJapTHBIC CUTYyaLUH;

- IPUMEHSET TeOPETUYECKHE 3HAHUsI [UIs BbIOOpa METOIUKH BBIIIOJHEHUS 3a1aHUH;
- TPaMOTHO 00OOCHOBBIBAET X0/l PEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM JUCLUIUIMHBL, YMEHHE ero

3¢ PEKTUBHO UCIIOIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO y4acTBYET B
IPYNIIOBBIX 00CYKICHUAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHHUE OCHOBHOM U JIOTIOIHUTEIBHON JINTEPATYPhl, PEKOMEH0BaHHOM padoueit
IpOTrpaMMOil 10 TUCHUIUIMHE (MOYIIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATLCA B OCHOBHBIX TEOPUAX, KOHLECIUAX U HAPABICHUSX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000CHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHHUE €r0 UCIIOIb30BaTh B
MIOCTAHOBKE U PELICHUH HAy4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNNbHAs paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYphl UCTIOJIHEHUS 3a/1aHUI;

- CpelHUi ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 0e3 3aTpyJHEHHI BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pEIICHUs 33134 0e3 3aTpyIHEHHH




Onenka 3HAHUS:

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

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpamMmMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

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

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX 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 TEPMHUHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NEeSTEIbHOCTH,  XapaKTepU3YIOIUX JTanbl  (OpMHpPOBAaHUS  KOMIIETEHIMI B  IPOLECCE OCBOEHUs
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

IIpumepHBIE BOITPOCHI

1. Knaccudukanuss HeOpraHMUECKUX COETUHEHHUH (OKCHIbI, KUCIIOTHI, OCHOBAaHUS, COJU CPEIHHE,
KHCIIbI€, OCHOBHBIE): Ha3BaHUsI, OCHOBHbIE XUMHUYECKHE CBONCTBA.

2. CriocoObl BBIpaKEHUs KOHILIEHTPALMM PAacTBOPOB: Ha3BaHUsA, (OPMYJIbI, €AMHUIBI U3MEpPEHUS,
MEepeCcUY€T U3 OJHOTO BHUJIa KOHIEHTAPALIMH B IPYTOM.

3. Kunetnka XMMHUYECKUX peaklUuid. 3aKOH NEHCTBYIOIIMNA Macc. MI3MeHeHne CKOpOCTH PEeakLuu IpHu
M3MEHEHUHU KOHIIEHTPAIlUM BEIIECTB, IaBieHus, 00bémMa. KoHCTaHTa CKOpOCTH — OT KaKUX MapaMeTpPOB 3aBUCHT,
OT KaKMX HE 3aBUCHT.

4. BozneiicTBue TemmnepaTypbl Ha ckopocTh peakiuu, [Ipasmino Bant-I'opda, ypaBuenne Appenuyca.
Karanuzatopsl: onpenenenne, NpUHLIUI AEUCTBUS Ha MEXAHU3M PEaKLIUM.

5. XMMHUYECKOE PaBHOBECHE: YCIIOBHE BO3HUKHOBEHMS, 3aIIMCh BBIPAKEHHSI KOHCTAHTHI PABHOBECHSI.
IIpunnun Jle Illarense. Bimsgnue temneparypsl, JaBlI€HUs M KOHLEHTPALMM BELIECTB Ha CMEIIEHUE
paBHOBECHS.

6. DnekTponutuyeckas auccoruanus. CuibHbIe U clabble AJIEKTPOJIMTHI: ONpENieTIeHnue, MPUMEPHI.
Crenenp M KOHCTaHTa auccounanuu. CMelieHHe XMMUYECKOrO0 PaBHOBECHS MpPH IUCCOLMALNU (BIUSHHUE
TeMIepaTypsbl, pa30aBiaeHNs, OJHOUMEHHBIX HOHOB).

7. lonHoe npou3BeneHne Bojibl. Bomopoanslii mokaszarens cpenpl. Pacuer pH cuibHBIX U caObix




3JIEKTPOJIUTOB.

I'maponus coneit. CMemieHue XHMMHYECKOTO pPaBHOBECHs Ipoliecca TUApoiu3a (Temreparypa,
pas0aBiieHHEe, OTHOUMEHHBIC HOHBI).

8. 'anmpBaHMUECKU 27IEMEHT: IPUHLUI pabOTHI, MPOIECCHI HA KaTo/ie, MMPOLIECCH Ha aHOJe. Y paBHEHHE
Hepuncra — Bbluucinenue mnoreHuuana i anektpona. CTaHOApTHBIM — 3JEKTPOAHBIA  MMOTEHLHUAI.
DNEeKTPOXUMHUYECKUH psi HanpspkeHust MeTaiioB. 3/1C raibBaHUYECKOTO 3JI€MEHTA.

9. Dnexktponn3: ompeneseHue, OTIMYHE OT TaIbBAHUYECKOTO 3JEMEHTA. DIIEKTPOJIU3 BOJABI, COJIEH,
KHUCJIOT U OCHOBaHM. 3akoHbl Dapajesi.

10. Koppo3usi MeTajioB B KHCJIOH, HEHTpaJIbHON Cpelie B KHUCIOPOJHONW M OCCKHUCIOPOIHOU Cpeje.
Buns! xoppo3un. MeTozs! 3alUTEl METAJLUIOB OT KOPPO3UU.

11. Baxneimne NOpUPOAHBIE COEIMHEHUS KaJbLMS, BO3AYIIHBIE M THAPABINYECKHE BSIKYILHE
CTPOMUTEIIbHBIE MaTEPHUAIIBI - IIPOLIECCHI IIPU UX MOJIYYEHUH U TBEPJICHUU.

12. TlomumepHble MaTepHalibl, UX OCOOBbIE CBOICTBAa, OCHOBHBIC BHUIbI MOJUMEPOB, O0JACTH HX
TINUMEHEHU .

7.4.2. [IpakTryeckue 3aJanus 1J1s POBEICHHS TPOMEKYTOUHOM aTTeCTaK 00yJaroIInuXCst

1. HanucaTh ypaBHEHHE XMMUYECKON peaKuK, paCCTaBUTh KOA(PHULIMEHTHI.

2. PaccuuTtatrh BBIXOJ NMPOJYKTA, UCIIOJIb3Ys 3aKOH SKBUBAJIEHTOB.

3. PaccuuTath TermoBoi 3pPeKT XUMHUUECKON PEaKIIUH.

4. PaccunTtaTh MU3MEHEHHE CKOPOCTU XMMHUYECKOW peakluy NMPH W3MEHEHUU KOHLEHTpPAllUU BELECTB
WIH TEMIIEPATYPHI.

5. Hamucatep ypaBHEHHE JJIEKTPOJIMTUYECKON JAMCCOLMAMM M BBIPAXEHHE JJIsI KOHCTaHTbI
M CCOLIMAIIUH.

6. PaccunrtaTh 3HaYeHHE BOJOPOIHOTO ITOKA3ATENS CPEIbL.

7. Harucath ypaBHEHHE T'HPOJIN3A COJIH.

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

9. BeluncnuTh Maccy BEILECTBA, BBIJICIUBLIETOCS IIPU AIIEKTPOIIN3E.

10. CocTaBUTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKIUIO, ONPEAEIUTh OKUCIMUTEIb U
BOCCTQHOBHUTEIIb.

11. Hanucate ypaBHEHUE peakliMi MeTajljla C BOJOW, KUCIOTON UM pacTBOPOM LIENOYH.

12. CocTaBUTB CXEMY 3JIEKTPOXUMUYECKON KOPPO3UN METAJIIIOB.

[MpakTuyeckre 3afaHus IS MPOMEKYTOUHOM aTTecTaly pasmemieHbl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/course/view.php?id=1403#section-15)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUYUHN )
KypcoBbie npoexTsl (padoThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. Metoanueckue MaTepuaibl, ONpeessoNnne Npole ypbl OlICHUBaHNs 3HaHUM, YMEHHM, HABBIKOB U (MJIN)
OIbITa IPOQECCHOHATBHOM IEATENBHOCTH, XapaKTepU3YIOIUe dTambl POPMUPOBAHUS KOMITETCHIIUI

KoHTponb ypOBHSI yCBOEHHBIX 3HAaHMH, OCBOGHHBIX YMEHMH U NMPHOOPETEHHBIX HABBIKOB (BJIAJCHUN)
OCYILIECTBIISIETCS B paMKaX TEKYIIETo U MPOMEKYTOYHOI'O KOHTPOJISl B COOTBETCTBHH ¢ [losoxkeHneM o Tekyiiem
KOHTPOJIE U IPOMEKYTOUHOU aTTecTanuu odyqaromuxcs B CIIGIACY.

[Ipouenypa mpoBeneHUs MNPOMEKYTOUYHOM aTTeCTallMM W TEKYIIEro KOHTPOJIS YCHEeBaeMOCTHU
perIaMeHTHpyeTCs JOKaJIbHBIM HOPMATUBHBIM aKTOM, ONPEIENISIOIINUM MOPSAJOK OPraHU3alluy U MPOBEACHHUS
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalli 00y4aroIuxcsl.

[Tponienypa oueHuBaHus (OPMUPOBAHUS KOMIETEHIMH NpHU TNPOBEICHUM TEKYLIEro KOHTPOIS
MpUBEJIEeHa B I1. 7.3.

TunoBble KOHTPOJIBHBIE 3a/1aHUS WM HHBIE MaTEPHUAIIbI TEKYILETO KOHTPOJIS IPUBEAEHBI B 1. 7.2.

Texymuii KOHTpPOJIb OCBOEHHUS KOMIIETEHUMH 10 JUCUUIUIMHE NPOBOAUTCA TPU HU3YUYEHUU
TEOPETUYECKOTO0 MaTepHualla, BBINOJIHEHMM 3aJaHui Ha MPAKTUYECKMX 3aHATHUAX, CJade OTYETOB 110
71ab0paTOpHBIM paboTaM, BHIMOIHEHUN HHANBUAYAIBHBIX 33JJaHUI B (pOpME KOHTPOJIbHOM pabOThI, paCYeTHO-

rpapuueckoil paboThl. Tekyiiemy KOHTPOIIO MOJJICKHUT MOCEHIAEMOCTh CTYJICHTaMHU ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHUSX.

WTOroBoif OLIEHKOW OCBOEGHUS TUCHMIUIMHAPHBIX KOMIIETEHLUUH (pe3ylbTaToB OOyd4eHHUsS 110
IUCHUIUIMHE XUMHA) SIBISETCS NPOMEXKYTOUHas arrectanuss B ¢opMe 3auéra, MPOBOAUMAs C YYETOM
PE3YJIBTaTOB TEKYLIETO KOHTPOJIS B CEMECTPE.



7.6. Kpurepun oneHuBaHus cQOPMUPOBAHHOCTHA KOMIETSHIIUIA MIPH MPOBEACHUN IPOMEKYTOUYHOM aTTECTAIINH

YpoBeHL OCBOCHHUS M OIIEHKA
OrneHka OrneHka
«HEY/IOBJICTBOPUTEIb | «yIOBICTBOPUTENbH | OLEHKA «XOPOILIO» OneHka «OTJIIMYHO»
HO» o»
«HE 3a4TCHO» «3aYTECHOY
YpoBeHb OCBOCHHUSI | YPOBEHb OCBOEHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHIIUU KOMIIETECHIIUU KOMIIETCHIIUU KOMIIETEHLINU
«HEIOCTAaTOYHBIN». «IOPOTOBBIN». «MIPOABUHYTHIN. «BBICOKHI.
Kommerenun He Kommerenun Kommerenun Kommerennun
chOpMHUPOBAHBI. c(hOpMHUPOBAHBI. chopMmupoBanbl.  [chopmupoBaHbl. 3HAHUS
3nanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHHS OOMIMPHBIE, | apPTYMEHTUPOBAHHBIE,
YMEHHS Y HaBBIKU HE | 6a30BbIe CTPYKTYPHI | CHCTEMHBIE. Y MEHHS | BCECTOPOHHHE. Y MEHHS
Kputepun c(OpMHPOBAHEI 3HaHUU. Y MEHUA HOCST _ | yCHeIHO PUMEHSIOTCA
OLlCHUBAHHUS (bparMeHTapHbI U pPEnpOaYKTUBHBIN K PELICHUIO KaK
HOCST Xapakrep, TUIIOBBIX, TaK U
penpoyKTUBHBIN NPUMEHSIOTCS K HECTaHJJapPTHBIX
XapakTep. PELICHUIO TUIIOBBIX | TBOPYECKHUX 3aJaHUM.
JlemoHCcTpHpyeTCA 3aJJlaHU . JlemoHcTpupyercs
HU3KHHA YPOBEHb JlemoHCcTpUpYyeTcs BBICOKHI YPOBEHb
CaMOCTOATEJIbHOCTU JIOCTaTOYHBII CaMOCTOSITEJIbHOCTH,
IIPAKTHUYECKOTO YPOBEHb BBICOKAsl aJallTUBHOCTh
HaBbIKA. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HABBIKA
YCTOMYUBOTO
IPaKTUYECKOIro

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;
OIIUOKH IMPU OTBETE HA| BOIIPOCHI, OLTUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUYECKOTO 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, yCTaHaBIIMBATh 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 IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3auay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

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/ «3aU4TEHOY BBICTABIIACTCS, €CIIA CpeAHEe apu(PMETHIECKOE HAXOIUTCS 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 o0ecrneyeHue JUCIUIJIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 [Axmeros H. C., O6mas u Heopranndeckas xumus, CI16.: Jlans, 2014 50

XamurtoBa A. U., AatonoBa JI. B., byceiruna T. E., Ky3neuos A. M., OcHOBbI
o |oprammueckoil xumun. OpraHwdecKue INOTMMEpHBIC Marepuaibl, Kasaus: http://www.iprbooksh

Kazanckuii HaIMOHAJILHBIN HUCCIEI0BAaTEILCKUHA TexHoJoruueckuit| Op.ru/61993.html
vHUBepcuTeT, 2010

3 [Tenppman M. 1., FOctparos B. I1., Xumus, CII0.: Jlans, 2017 50

4 AxmeroB H. C., Obmast u uHeopranuueckas xumusi, Cankr-Ilerepoypr: Jlaus,| https://e.lanbook.com
2023 /book/267359

JlomoJHMTEIbLHAS JIUTEPATYPA

1 I'muuka H. JI., [Tonkos B. A., babkoB A. B., O6mas xumus B 2 T. Tom 2, Mockasa:| https://urait.ru/bcode/
Wz natensctBo FOpaiit, 2019 434185




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

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

OO6yuaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTcs meyaTHHIMU U (HIIK) SJIEKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3710POBBSI.

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

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN ajpec pecypca

OcHoBbl xumuu. MurepHer-yueOHuk (A. B. Manyiinos, B. U.

Pomorios. HT'Y . HoBoCHGHPCK) http://www.hemi.nsu.ru/

Kype 5 My "Tpaxiasas xivus” https://moodle.spbgasu.ru/course/view.p

hp?id=1403
[Terpoa XMUMU A BSAXKYILNX CTPOUTEJIBHBIX http://lib.ulstu.ru/venec/disk/2009/Petro
MATEPHUAJIOB va.pdf
8.3. Ilepeuenb cOBpeMEHHBIX MPOPECCUOHATBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
Haumenoanue DIEeKTPOHHBIN azipec 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 cetb CHEMMET (Poccust) Ha cepBepe XuMHUYECKOTO
dakynprera MI'Y sBHsieTCsl COBOKYMHOCTBIO 0a3 MaHHBIX [0 XUMHUU
(oOpasoBaHue, HayKa, TEXHOJOIHs), paclpeleleHHBIX Ha -cepBepax B[WWW.chem.msu.su
mpenenax poccuickoi yactu cetu Internet u BkIoYaeT oTedyecTBEHHBIE U
3apyOeKHBIe HHOOPMAIIMOHHBIC PECYPCHI IO XUMHUU

EnuHpl  3JIEKTPOHHBIN ecypc €0OHO-METOIUYECKON JIMTEPATYPHI
a p peeype yH 8 patyp www.spbgasu.ru

CIIorACY
Poccuiickast rocygapcTBeHHas OnOanoTeKa WWW.rsl.ru

Hayunas AJIEKTPOHHAS
Hayunas anexktponnas 6ubnuoreka eLIBRARY.RU submorexa L IBRARY RU
HuTepHeT-TpeHa)xepsl B chepe oOpa3oBaHus http://www.i-exam. ru
Cucrema aucrannuoraoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3aaTensersa 'Jlans" https://e.lanbook.com/
DnexTponHas bubnunoreka Upouc 64 n};p/)://ntb.spbgasu.ru/|rb|s64r_p
DJIEKTPOHHO-OMOIMOTEYHAS] CHCTEMA M3aTEIbLCTBA "IOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-O0MOIMOTEeUHas cucTeMa n3garenbera "' IPRsmart” http://www.iprbookshop.ru/

8.4. Ilepeyenb HH(MOPMALMOHHBIX TEXHOJOIHM, HCIONb3YEMbIX IPU OCYIIECTBICHUH OOpa30BaTEIbLHOTO
mporecca IO JUCHUIUIMHE, BKJIIOYas IepedyeHb JIMIEH3HOHHOIO0 M CBOOOJHO paclpoCTpaHsSeMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnoco0 pacpocTpaHeHus
HaumenoBanwue (JIMTIEH3MOHHOE WJIH CBOOOIHO
pacopocTpaHIeMOe)

HoroBop Ne  J[32009689201 ot

Microsoft Windows 10 Pro 18.12.2020r




8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNUE TUCITUTIITHHBI

CBeJieHUs1 00 OCHAIICHHOCTH YY€OHBIX ayTUTOPUI U

MTOMEIIEHUH JIJIsl CAMOCTOSITEIILHON paOOTHI

HaunmenoBanue y4eOHBIX ayIUTOPHI U TOMEIICHUH
JUI CAMOCTOSITENIbHON paboThI

OcHaImeHHOCTh 000PYIOBAaHUEM U TEXHUYECKUMU
CpeAcTBaMu O0Y4CHUs

40. VYuyeOHble
IIPAKTHYECKUX
paloT,rpyIInoBbIX "
KOHCYJIbTAIUH, TEKYLIETrO
IIPOMEXYTOUYHOM aTTecTaluu

ayAUTOPUM
3aHATHI,

Ul TIPOBENICHUS
n1abopaTOpHBIX
WH/IMBU/TyaTbHBIX

KOHTPOJIA u

Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jsabopatopueiii JID-JIOO, cTon
nabopatopubii Manbii JI®-O0, mkad BHITSHKHON ¢
MO/BOJIOM BOJBbI,

O6opynoBaHue: MPOEKTOP, IKpaH, BEChl TEXHUYECKHE,
YCTaHOBKA TUTPOBAJIbHAsS, CEKYHIOMEp, J1a0OpaTOPHBIM
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,
CYIIHWJIbHBIN mkad NOL 24/200, pH-
METP-MWIINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, TICUXPOMETP, MOHOMETPHUUYECKUN
n3Mepurensb «Craryc-2», c4éTdruk adponHoB «Cardupy
Xumuyeckasi mnocyna (IpoOHpKH, IITATHUBBL, CTAKAHBI,
KOJIOBI, OFOPETKH, THIIETKH, INTATUBHI JJISI MPOOUPOK),
XUMHUYECKHUE PEAKTHBBIL.

YueOHo-HarIs AHbIC nocoous u JIaKaThI:
[lepuoanueckas cucTeMa XHUMHYECKHX OSJIEMEHTOB
AN .MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIE
BOXHEHIIUX  cojied W ruApokcuaoB, CreneHb
JIUCCOLIMAMNA KHCIIOT ,IIEJIOYEH U COJIEM B BOJHBIX
pactBopax, [IpousBeneHrne pacTBOPHUMOCTH HEKOTOPBIX
HekoTopeix  BemectB mnpu 180 C, KoHcraHTsl
HECTONKOCTH KOMIUIEKCHBIX HOHOB, CXeMa BOJIOPOIHOTO
anekTpona, Psa wanpsokeHus mertamioB. HopmanbHbie
(cTaHgapTHBIE) STIEKTPOJHBIC MOTEHITHANBI, XUMHUUECKHE
CBOICTBa METaJIJIOB, 3amura MeTania oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTaiioB, CxeMa KOppO3MOHHOI'O pa3pyllIeHUs Kele3a

39. VYuyeGHBle ayauTOpUU
JIEKIIMOHHBIX 3aHATUN

JJIA IMPOBCACHUA

VYuebHasg aymuTtopus s
JEKIMOHHOIO  THIIA, KOMIUIEKT
000pyI0BaHUS (mepcoHaNBHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA TPOEKTOP, IKPaH, ayJuoCUCTEMA),
JIOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOHl  meOeunn,
nojakitoueHue kK kommbrotepHoir cetu  CIIOIACY,
BbIXOJI B IHTEDHET.

MPOBEACHUSA  3aHATUH
MYJIbTUMEAUNHOTO

39. VYuyeOGHBIE ayAUTOPUHU IIPOBEICHUS
MPAKTUIECKUX 3aHATHA, KYpCOBOTO
MPOEKTUPOBaHUS (BBIOJHEHUSI KYpPCOBBIX DPaboT),
TPYIIOBBIX W WHIWBHIYaJTbHBIX KOHCYJIBTAIUH,
TEKYILETro KOHTPOJIS U MPOMEXYTOYHOHN aTTeCTalluu

JIA

Kommiekr MYJBTUMEAUNHOTO 000pyI0BaHUS
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUIHBINA
IIPOEKTOpP, OSKpaH, ayJuOCHCTEMA), OCKA, KOMIUIEKT
yaeOHON MeOenn, TOAKITIOYeHHEe K KOMITBIOTEPHOU CeTH
CII6I'ACY, Bbixoa B UHTEpHET.




39. IlomenieHus Al CAMOCTOSITEILHON pabOTHI

[Tomernenune a1 cCaMOCTOATEIBLHON paOOThI (UM TATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«HTEpHET» M 00EcIeYeHneM J0CTyNa B SJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10

st maBanuos u ymn ¢ OB3 obecrnieunBaioTcs crieiuaibHbIE YCIOBUS IS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.



		2023-11-24T11:58:55+0300
	Михайлова Анна Олеговна




