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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

]_IGJIB OCBOCHUS NUCHUIUIMHEI - TOJIYUYCHUC 3HAHUH 110 XUMHU, OGGCH@‘-IHB&IOH.[GFI OCHOBY
HOJATOTOBKU OakanaBpa, JOCTaTOYHON ISl peIICHUS

MMPOU3BOJACTBCHHO-TCXHOJIOTHYCCKUX, OPraHU3aAIITMOHHO-YIIPABJIICHYCCKUX, HAYUYHO-
MCCJIEI0BATENbCKUX U MPOCKTHBIX 3a/1a4.

B 3ala4i JUCHUIIJIMHBI BXOAUT U3YYCHUC!

1. coBpeMEHHBIX MPECTAaBICHUN O CTPOCHUU BEIIECTBA, O 3aBUCUMOCTH CTPOCHHUS U CBOMCTB
BEILECTB OT MOJIOKEHHS COCTABIIAIONINX UX AJIEMEHTOB B [lepuoaudeckoil cucteme u xapakrepa
XUMHYECKOU CBA3U IMPUMCHUTCIIbHO K 3aa4aM XHUMHYECKOU TCXHOJIOTUH,

2. MprUpPOAbI XUMHUYCCKUX peaKuHﬁ, HCIIOJIb3YCMbBIX B IIPOU3BOJACTBC XUMUYCCKHUX BCIICCTB U
MaTCpHraJIOB, KHHCTHYCCKOI'O U TCPMOJAUHAMHUYCCKOI'0 MOAX0J0B K OIMMCAHUIO XUMHUYCCKUX IMPOLECCOB C

OEJIBIO OIITUMHU3alIuNU YCHOBI/Iﬁ ux HpaKTquCKOﬁ pcair3anuu,

3. BXXKHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOXKEHHUS COCTABJISMIONINX UX 3JeMEHTOB B [leprnoanueckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMH Pa3BUTHS HEOPTaHUIECKON XMMHUHU U HEOPTAaHUYIECKOTO

MaTCpHaJIOBCACHUA.

2. [lepeyenb MIIAaHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 M CHHUILINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHS] KOMIeTeHIIUI

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUIKCHUA
KOMIICTCHIIH

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

OIIK-1 Cnocoben
AHAIM3UPOBATH 337291
po(hecCHOHATTLHOM
JIEATEIbHOCTH Ha OCHOBE
MOJIOKEHUM, 3aKOHOB B
METOHO0B B 00JIacTH
€CTCCTBCHHBIX HAYK U
MaTeMaTUKHU

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

3HaeT

XUMHUYECKYI0O  TEPMHMHOJIOTHIO,  CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB W MX COCIMHECHM,
COCTaBIIAIOIIUX OCHOBY CTPOUTEIIBHBIX
MaTepHuasoB

yMeer

MPUMEHSATH MTOJTYYECHHBIE 3HAHUSA 110 XUMUU MPH
W3YYCHUU JIPYTMX JUCLHMIUIMH, BBISBIATH
KOHKPETHOE€ XHMMHYECKOE COAEpKaHUE B
MPUKIAIHBIX  3a7adax  Npo¢ecCuOHATbHOU
eI TeTLHOCTH

BJajeeT

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




OIIK-1 Cnocoben
aHAJTM3UPOBATh 3a/1a41
npodecCuoHATbHON
NeSITeIHbHOCTH HAa OCHOBE
TIOJIOXKCHHH, 3aKOHOB H
METOJIOB B 00JIaCTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKU

OIIK-1.2 Onpenensier
XapaKTepUCTUKU (PU3UUECKOTO
nporiecca (sSIBJICHHUS ),
XapaKkTEepHOTO JJIs 00bEKTOB
npodeccuoHanbHOM
NEeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(3KCTIEpUMEHTATIBLHOTO)
UCCJIEIOBAHUS

3HaeT

€CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOJIeM,
BO3HHUKAWOIIUX B X0J€¢ MNpodhecCHOHATHHON
eI TCIIbHOCTH OCHOBHEIC XUMHYECKHE
SIBJICHHS, 3aKOHBI M TEOPHH KJIACCHYECKON H
COBPEMEHHON XMMUH, OCHOBHBIC TIOJIOKCHUS U
pacyeTHble METOJABl ECTECTBEHHO-HAYYHBIX
JTVCIUTIIINH, HA KOTOPBIX 0a3UpyeTCsl U3YUYCHHE
PO eCCUOHAIBHBIX TUCITUTIIINH

ymeet

3a7aBaTh LENb OKCIIEPUMEHTAa, ITOHUMATh
JNOCTIDKAMOCTh 1M C  UCHOJIb30BAHUEM
BBIOPaHHBIX CpeICTB, H0JIb30BaThCs
(U3UKO-XMUMHYECKUMH npubopamu DI ¢
OIIpEIeTICHUS XapaKTePUCTHK
(U3NKO-XMMHYECKOT0 Ipolecca

BJajieeT

npuéMamu NPOBEICHUS  OKCIEPUMEHTA,

TEXHUKOW O€30MacHOCTU IpU IPOBEICHUU
AKCIIEPUMEHTA. BbIOOpa ONTHMAIBHOIO IYTU
peuieHuss IIOCTaBICHHOW 3aJa4d B BUJC
YpPaBHEHUU.

VK-1 Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKHUM aHAIIA3 U
CHHTE3 HH(pOpMaInH,
NPUMEHSTH CUCTEMHBIN
MOJXO/ JUIsl PELICHUS
MIOCTaBJICHHBIX 3324

VYK-1.1 OcymectBnser
CHCTEMHO-CTPYKTYPHBIH BEIOOp
MH(POPMALMOHHBIX PEeCypCoB (B
TOM YHCJIe B IUPPOBOH cpene)
JUTS IOMCKa MH(OPMAIUH B
COOTBETCTBUU C IIOCTABJIICHHON
3ama4en

3HaeT
M€pEYEHb OCHOBHBIX CIPABOYHBIX MATEPHUAJIOB,
Ta0IUI, CXEM 10 XUMUH

ymeeT

MOJIb30BAThCS, MOJIYYaTh CIPABOYHBIE JTAHHBIC
U3 CIPABOYHBIX MAaTEPUAIIOB, CXEM, TAOIHUI]
BJajgeeT

MOJYYEHHS CIPABOYHBIX TAHHBIX U3 OCHOBHBIX
CIIPAaBOYHBIX MAaTEpUAJIOB, CXEeM, TaOJuI[ U
uHpopManMd O Ha3HAUYEHUH H O0JaCTIX
MIPUMEHEHHUS OCHOBHBIX XMMHYECKUX BEIIECTB
U UX COCTUHEHUM.

VK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
KPUTUYECCKHI aHAITU3 U
CHHTE3 HH(pOpPMaIIUH,
PUMEHSTh CUCTEMHBIH
TIOJIXOJT JJTsl PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.2 BrigaBnger
uH(pOPMAIINIO, 3HAYUMYIO TSI
IOCTABJIICHHON 3aJauu

3HaeT

3aKOHBI, 3aKOHOMEPHOCTU U TOHATUS XHMUH,
UX MaTeMaTHuYecKUi ammapar, CBOicTBa H
CTPOEHUE HEOPTaHUYECKUX COEAMHEHUI

ymeeT

0000IIaTh M  HCHOJB30BATh  XUMHUECKHUE
3aKOHBI M CBOMCTBAa XUMHUYECKUX 3JIE€MEHTOB U
UX COEIMHEHWH ISl PelIeHUsl MOCTaBICHHOM
3a71auu

BJajieeT

Kak o0000meHus, Tak W JuddepeHIranum
€CTECTBEHHO-HAYUHBIX 3aKOHOB JUIS PELICHHS
MMOCTaBJICHHON 3a1a9H




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

VK-2.4 CocraBnser
MOCIIe0BATEIHHOCTh
(anropuTM) pelIeHus 3a1a9u

3HaeT

MaTeMaTHYeCKUi ammapaT A HPOBEICHUS
pacyeToB M0 pa3zeiaaM XUMUAN

ymeet

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

BJIa/IeeT

U QITOPUTMAaMH PELICHUS 3a7ad 110 OCHOBHBIM
(U3UKO-XMMUYECKIM 3aKOHAM

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMmbl

JlanHas qucruruinHa (MOyJib) BKirodeHa B biok «/{ucuummuael, Mmoxynu» b1.0.13 ocHOBHOIM
npodeccuoHaibHON 00pa3zoBarenbHoU porpammsbl 27.03.01 CrarmgapTusamnus 1 METPOJIOTUS U OTHOCUTCS
K 00513aTeJIbHOM YacTH Y4eOHOrO IJIaHa.




JlucuuIuinHa OTHOCUTCS K 0a30BOM YaCTH MaTeMaTHYECKOTO U €CTECTBCHHO-HAYYHOTO ITHKIIAa U
OCHOBBIBACTCS HAa 3HAHMSX, HABBIKAX M YMECHHUSX, IPHOOPETEHHBIX B PE3yJIbTaTE OCBOCHUS XUMUHU
(6a3uCHBIN YPOBEHB), PU3UKU U MATEMATUKH MPH TOJYICHUH CPETHEr0 00111ero o0pa3oBaHus. Y CIICITHOMY
OCBOCHHIO UCIUIUTHHBI COITYTCTBYET MapaJlIeIbHOE U3ydeHHe (PU3UKH U MaTEMAaTUKH KaK 0a30BbIX
€CTECTBEHHO-HAYYHBIX JUCIUILINH.

JlJ1sl yCHenHOro OCBOSHHSI TUCIUTUTMHBI CTYACHT JIOJDKCH

3HATB!

1. BaKHEHIIIME XUMUYECKUE TIOHSTHS: BEIIECTBO, XMMUYECCKHIA DIIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHAS. MAacChl, HOH, aJUIOTPOITUS, M30TOITbI, XUMUYECKas CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCT, BAJICHTHOCTbD, CTCTICHb OKUCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00beM,
BEIIIECTBA MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, JICKTPOIUT U HEIJCKTPOIIHT,
ANEKTPOIUTUYCCKAS JUCCOIMAIUS, OKUCIIUTENh M BOCCTAHOBHUTEIb, OKHCIICHUE M BOCCTAHOBIICHHE,
TETUIOBOM 3P EKT peakinu, CKOPOCTh XUMHUYECKON pEeaKIIuy, KaTalnu3, XHMUIECKOe PAaBHOBECHCE;

2. OCHOBHBIE 3aKOHBI XUMHHU: COXPAaHEHHS MACChI BENIECTB, TIOCTOSIHCTBA cOCTaBa, [leproaunueckuit
3aKOH;

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

4. BayKHEHIIINME BEIIECTBA U MaTePHAaJIbl: OCHOBHBIC METAJUIBI M CIUIABBI, CEPHAsI, COJISIHAS, a30THAS U
YKCYCHasl KUCJIOTBI; IIIEJI0OYH, aMMHAK, MUHEPAJIbHBIC yI00OPEHUS, METaH.

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

2. onpenieNnTh: BaJIEHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKOM
CBSI3U B COEIMHEHUSX, 3aps/] HOHA, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIUHEHHH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: JIEMEHThI MAJIbIX IIEPUOJIOB IO UX MOJI0XKeHUIO B [lepuoanyeckoii cucreme
J.1. Menneneea; oO1re XMMUYECKHE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX COEIUHEHU;

4. 00BSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT X COCTaBa U CTPOEHUS; IPUPOLY XUMHUUYECKON
CBs3U (MOHHOM, KOBaJIEHTHON, METAJIJIMUECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM peakuuu u
HOJIOKEHUS XUMUYECKOT'O PAaBHOBECHUS OT Pa3IMUHBIX (aKTOPOB:

5. BBINOJNHATh XUMUYECKHUM dKCIIEPUMEHT 110 PaCIO3HABAaHUIO BAXHEUIINX HEOPraHMYECKHUX
BEILIIECTB;

6. IPOBOJUTH CaMOCTOSTENIbHBIA TOMCK XUMUYECKOM NH(POPMALIUY C UCIIOIb30BAaHUEM PA3TUUHBIX
MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3aHHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcos Internet);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH Il 00pabOTKHU U Mepejaud XUMHUECKOW HHpOpMalLlUu U ee
NPECTaBICHUS B PA3IMUHBIX (OPMAX; MPOBOAUTH KPUTHUECKUI aHAIU3 IOCTOBEPHOCTH XUMHUUECKOM
UH(OPMaINK, TOCTYNAOLIEH U3 Pa3HbIX UCTOYHUKOB.

BJIAJICTh:

1. moaxoamMu K 0OBSICHEHUIO XUMUYECKUX SIBJIIEHUH, IPOUCXOAIIUX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. MCTOAaMU OIPEACTICHUS BO3MOKHOCTHU NPOTECKAaHNUA XUMHUYCCKHUX HpeBpameHHﬁ B pa3JIMYHBIX
YCJIOBUAX U OLCHKU HUX HOCJIGI[CTBHfl;

3. cnocobamu 6e30macHOro oOpalieHus ¢ TOPIOYUMU U TOKCUYHBIMU BELIECTBAMHU, J1a00paTOPHBIM
00opyI0BaHUEM;

4. MeTojaMU ITPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALUN.

No Kon n HanMeHoBaHue HHIMKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/m JIOCTH>KEHUSI KOMITETEHLIUN
1 |Dxonorus YK-8.1

2 |be3omacHOCTh KU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aliuXxcs ¢ npenoaasareseM (1o BUIAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 2
NOATOTOBKY
KonTakTHas padora 48 48
Jlexumnonnsie 3ausaTus (JIex) 16 0 16
Jlaboparopusie 3austus (JIad) 16 0 16
[Ipaktuueckue 3ausatus (IIp) 16 0 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe:
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OIeHKOM; 3alIiTa KypCOBOM pabOThHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacel Ha KOHTPOJIb 4 4
CamocrositebHast padora (CP) 56 56
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)
qacel:| 108 108
3a4eTHbIC eIUHHIbI: 3 3




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKa/JleMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHI
5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHUAM), Hac. Kox
WHJIUKATOP
= a
3| Jekuumn 113 JIP Bcero
Ne Pasnens! qUCIUTITHHBL % Cp qac > | mocTikeHN
O U3 HUX U3 HUX U3 HUX ' A
Ha Ha Ha KOMIICTCHI]
BCETO l}}; 2:3/1;)- BCETO T; iﬁ;ﬁ; BCETO T; iﬁ;ﬁ; nn
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1 1 paznmen. O0mereopeTHIEeCKUE
BOITPOCHI XUMUU
OIIK-1.1,
OO01meTeopeTHIeCKHE BOMIPOCHI YK-11,
1.1. N 2110 14 16 45 85 YK-1.2,
YK-2.4,
OIIK-1.2
2. |2 paznmen. CnieunanbHbie
BOIIPOCHI XUMUU
OIIK-1.1,
OIIK-1.2,
2.1. [CneunanpHble Bonpocsl Xumuu | 2 | 6 2 11 19 VK-1.1,
YK-1.2,
YK-2.4
3. |3 pasznmen. KonTpoas
OIIK-1.1,
OIlK-1.2,
3.1. [3auér 2 4 VK-1.1,
YK-1.2,
YK-2.4
5.1. Jlekuuun
Ne | HammenoBanue pazaena N
. HanmMeHoBaHMe U KpaTKOe COAEpKaHUE JTEKITUI
pasn Y TE€MBI JICKITUH
CrpoeHue aTomMa U CUCTEMAaTHKA XUMUYECKUX 3JIEMEHTOB
CoctaB aToMHBIX g/ep. M3oTonbl. CTpoeHHe 3IeKTPOHHBIX 000JI04eK
atoMoB. [Ipunnun HeonpenenennoctH [ eiizendepra. KBanToBblie uncia.
1 | OOmeTeopeTHieckue | 11,4500 samonHenns HeKTPOHAMH ATOMHBIX OpOHTaeit. [IpHHIHII
BOHPOCET XUMHH [Maynu. [pasuno Xynaa. [pasuno Kieukosckoro.
[Tepuonuueckuii 3akon u Tabnuua J[.1. Menneneesa. [lepuoandHocTsb
CBOICTB 2JIEMEHTOB B 3aBUCUMOCTH OT UX IEKTPOHHOI'O CTPOEHUS.
XuMHYecKas CBSI3b U MEXKMOJIEKYJIIPHbIE B3aUMOJCHCTBHS
1 O6ueTeopernyeckye | XUMHYCCKas CBsI3b. KOBaneHTHAas MOJISIPHAsI, HEMOJISIPHASI, JOHOPHO-
BOIIPOCHI XUMHUU AKIENITOpHAasd, MOHHasd CBA3b. MerTtammyeckas CBS3b. BO)IOpOJIHafI CBA3b.
Bnusaue tTuma cBsizu Ha (PU3NKO-XUMHUYECKHE CBOMCTBA BEIIECTR.
DHepreTuka XUMUYECKUX PeaKkui
XuMuyeckasi TepMoInHaMuKa. TemnoBoi 3(hekT XUMUUECKUX PEeaKIIHii.
1 | Obmereopernieckne |y1ouarye suramsmms. 3akon [ecca, ciecTre 3akona Necca. [ToHsTHE
BOTIPOCBI XHMHH sHTponus. 3MeHeHne SHTponuH B Xo/ie peakiuu. Dueprus ['ud0ca.
CaMonpon3BOJIbHOE NIPOTEKAHUE PEAKIIUH.




OO01mereopeTndecKue
BOIIPOCHI XUMHU

PacTBOpHI M CBOMCTBA paCTBOPOB

O6pazoBanue pacTBOpoB. PacTBOpUMOCTh, (haKTOPHI, BAUSIONINE HA
pacTBOPUMOCTH BellecTB. PacTBOpUMOCTh ra3oB. 3akoH I 'eHpu.
Konuentpanus pactsopos. HacrelieHHbIE, HEHACHIILIEHHBIE U
NepeHachlleHHble pacTBOpbl. CrIocOOBI BHIPAKEHUST KOHIICHTPAUI
pactBopoB. [uddys3us u ocMmotrueckoe nasienue. O0mue cBoiicTBa
pactBopoB. M3oTonnueckuit koddpunuent. 3akon Payns. Temmneparypa
KHUIICHUS U 3aMep3aHusl PaCTBOPOB.

CrenmanabHbIC BOITPOCHI
XUMHNHU

JlucriepcHbie CUCTEMBI.

Krnaccudukanus qucnepcHbIx CHCTEM IO pa3Mepy YacTHUll U arperaTHOMY
cocrosiHuio. CBOMCTBA BEIIeCTBA B BHICOKOJUCIIEPCHOM COCTOSIHUU.
CBo0OoHAs TOBEPXHOCTHAS SHEPTUA. SIBIIEHUS COPOLIMU.
DNEeKTPOKUHETUYECKUE SIBICHHUS.

CrenmaabHbIC BOITPOCHI
XUMHNH

XHUMHUYECKHUE MPOIECCHI B BSKYIIMX CTPOUTEIIBHBIX MaTepHraiax
['uricoBbie BsKYIIME BEllECTBA. XMMUYECKUI M1 MUHEPAJIbHBIN COCTAB
rvH. ['eHe3uc rivH 1 KaonuHoB. [lopTiaHaeMeHT — XUMUYECKUN 1
MUHEpaJIbHBIN COCTaB, NMOIy4eHue. B3aumoneicTBe MUHEPAJIOB
MopTJIaH/IeMeHTa ¢ Bogoi. Koppo3us rieMeHTHOro kaMHs 1 OeToHa.
Bunsl koppo3uu.

CHCI_[I/IB.JIBHLIG BOITPOCHI
XUMHNH

OCHOBEI OpFaHI/I‘IeCKOﬁ XUMHUHU U XUMHHU ITOJIUMEPOB.

OCHOBHBIE KJIACCHI OpPraHU4YCCKUX COG,Z[I/IHeHI/Iﬁ " IIOJIMMCPOB.
BLICOKOMOHeKyJ'IHprIe COCIUHCHHA. TepMOHHaCTI/I‘lHHC n
TCPMOPCAKTHBHLIC ITOJIMMCPLI. XumMuueckas CTOﬁKOCTB, CTapCHHUC U
ACCTPYKOHA ITOJIMMEPOB.

5.2. IlpakTudeckue 3aHsITHs

No
pasn

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHITUH

HanmenoBauwne u COACPIKAHNUEC NPAKTHUICCKUX 3aHATHH

OO6mereopeTnvecKue
BOITPOCHI XUMHN

Knaccn@nkaunﬂ HCOPTaHUYCCKUX COE€TUHEHUI

Knaccn@nkaunﬂ HCOPTaHUYCCKUX COE€TUHEHUI (OKCI/I,Z[BI, KHUCJIOTHI,
OCHOBAHU4, COJIU CPEAHUC, KUCIIBIC, OCHOBHLIC)Z Ha3BaHUs, OCHOBHBIC
XUMHYECKHUE CBOMCTBA.

OO61mereopeTnieckue
BOINPOCHI XUMHHU

OCHOBHBIC 3aKOHBI M TIOHATHUS XUMUN

OCHOBHBIC 3aKOHBI XMMUHO COXPAaHCHUSA MACCHI, IOCTOAHCTBA COCTAaBa,
KpaTHBIX OTHOI.HCHHfI, ABOl"aI[pO). OCHOBHBIC TIOJI0KEHHS aTOMHO-
MOJICKYJISIPDHOT'O YUCHUA. KoauuectBo BCIICCTBA. OKBUBaJICHT BCIICCTBA.
Pacué€r sKkBHUBaJIEHTHBIX MACC CIIOJKHBIX BEIIIECTB. 3aK0H PKBHBAJICHTOB.

OO6mereopeTHIecKre
BOITPOCHEI XUMHU

XuMuyeckasi KHHETHKA U paBHOBECHE.

CkopocTh XUMHUECKOH peakiinu. DakTopsl, BAUSIONINE HA CKOPOCTh
peakuuii. 3akoH aerictBus Macc. [IpaBuno Baut-I'odda. Dueprus
aKTUBalMu. YpaBHeHUE AppeHnyca. BiausHue katann3aTopa Ha CKOPOCTh
XUMHYECKUX PEAKIIUH.

OO6paTtumsbie peakiuu. XuMuyeckoe paBHoBecue. KoncTanta paBHoBecHs
B TOMOTEHHBIX U F€TEPOreHHBIX Ipoueccax. CMeleHne paBHOBECHS.
[Tpunnun Jle Hlatense.

OO6mereopeTHIecKre
BOITPOCHEI XUMHHU

PacTtBOpHI 1 CBOMCTBA pacTBOPOB.

PacTtBopb! anekTponanToB. CUIbHBIC U ClIa0ble DIEKTPOIUTHL.
Juccoumanus coyieid, KUCIOT, OCHOBaHUN. DIIEKTPOIUTHYECKAs
nucconuanus. CTeneHb U KOHCTaHTa JUCCOIUAINH. 3aKOH pa30aBiIeHHUS
OctBanpaa. Monnoe npousseneHre BoJbl. BogopoaHslil mokasartens.
Bunet cpenbl B BOIHBIX pacTBopax. ['uaponus coneit. CiocoObl ycuieHus
TUAPOIN3A.

OO01mereopeTndecKme

OKHCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pPCaKkunu.




BOITPOCHI XUMHHU

CreneHb OKHCICHUSA d1eMeHTa. OKHCIUTEIRHO-BOCCTAHOBUTEILHEIC
PpCaKuu, UX TUIIBI. OKuCIIUTEIIN ¥ BOCCTAaHOBUTEIIH. HaHpaBJ'ICHI/Ie
IMPOTCKAHUSA OKUCIUTEIIbHO-BOCCTAHOBUTCIIBHBIX IIPOLICCCOB.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

OCHOBBI 3JIEKTPOXUMUH.

Bo3HuKHOBEHME CKadyKa ITOTEHIMAIA HA IOBEPXHOCTH pa3ziesa MExXIy
METaJUIOM U pacTBOpoM. Bogopoansiii anektpoa. CtanaapTHbie
9JIEKTPOIHbIE IOTEHIMANBL. Y paBHeHue HepHcera. Psaa aktuBHOCTH
METaJuI0B. XMMHYECKUE CBOMCTBA METAJLIOB.

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

Onpenenenne KaToAHBIX U aHOJHBIX IPOLIECCOB IIPU JIEKTPOIIN3E,
onpeeeHue IPOLYKTOB IEKTPOIn3a, 3aKkoH Papazest.

CrenmaabHbIC BOITPOCHI
XUMHNHU

Koppo3zus meraino, MeTobl 3alUThI OT KOPPO3HUH.

Koppo3zus meramnos. Buasl koppo3un. MeToasl 3a1UThl METAIIIOB OT
KOpPPO3UH. 3alUTHBIC MOKPHITUSA. BUIbI TOKPBITUNA, aHOHBIC U KATOJAHBIC
MOKPBITHUS. DIEKTPOXUMUYECKASI 3aIUTa, IPUHLIUI ICHCTBHUS.

5.3. JlaboparopHbie pabOThI

HaumenoBanue paznena

Ne
- U TeMbI 1a00paTOPHBIX HaumenoBanue u copeprxkanue 1a00paTOpHBIX padoT
p pabor
1 O6HleTeOpeTI/IquKI/IC KHaCCI/I(bI/IKaHI/IH HCOPIraHNYCCKUX COG,I[I/IHCHI/Iﬁ.
BOIIPOCHI XHMUH N3ydeHne cBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEAMHEHUN.
06 OCHOBHBbIE 3aKOHBI U TOHATUS XUMHH
1 IHETCOPETUHCCKUC | Oppenenene  MOMIAPHOIT MAacChl SKBUBANEHTA U (PAKTOpa
BOHPOCE! XUMHH SKBHMBAJIEHTHOCTH MIPOCTOTO U CJI0KHOTO BEIIECTBA.
06 X¥UMHYECKasi KHHETHKA U PABHOBECUE
1 IHETCOPETHHCCKUC | 113y qenne BIMAHNS KOHIIEHTPALME U TEMIIEPATYPhI HA CKOPOCTh
BOIIPOCHI XUMHH o
XUMHUYECKON PEAKLINU, U3YUEHUE PABHOBECHOT'O MPOLECCa.
06 PactBOpBI 1 CBOMICTBA pacTBOPOB
1 IETCOPCTIHECCKUC | Pl3vyenme mpolecca AMCCOMAIINH BEIIECTB B PACTBOPAX,
BOTIPOCEI XUMHH M3y4YeHUe IIpolecca ruApoan3a CoJeH.
OKHCINTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
1 O6mereoperndeckue | 3yUeHHE OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKLMH IEPMAHTaHaTa
BOIPOCHI XHMUH KaJus, IUXpoMaTa Kajus, Hoaua Kajlns B 3aBUCUMOCTH OT CpeZbl
pacTBopa.
XUMUs METAIIOB
1 O6mereopernyeckne | OOLIME PU3NYECKHE M XUMUYECKHE CBOMCTBA METAILIOB (B3aUMO/IEHCTBHE

BOIIPOCHI XUMHU

K HEMeTallJIaMH, BOJIOH, KUCI0TaMH, KUcIoTaMu-okuciuTensamu: HNO3
pa36, HNO3 konn, H2SO4 konm).

5.4. CamocTosTenbHas paboTa 00yJaroMXCcs

Ne | HaumenoBanue paszaena o
CopepxaHre caMOCTOSITENBHON pabOThHI
pa3a| IHUCIUIUIMHBI U TEMBbI

CtpoeHne aTomMa U CUCTEMaTUKa XUMUYECKUX 3JIEMEHTOB

1 OO61IeTeOpeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM Y JIOTIOJTHUTEIHLHOU JTUTEPATYPOH,

BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3a/laHNA.

[TonroroBka K 3a4€Ty.
XHUMUYECKas CBSI3b U MEKMOJIEKYJISIPHBIE B3aUMOICHCTBUS.

1 O6uieTeopeTHIecKue Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,

BOIIPOCHI XUMHU

3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 33/ 1aHUS.
[ToaroroBka K 3a4€ry.




OO61mereopeTndeckme
BOITPOCHI XUMHU

DHepreTuka XUMHUYECKUX PeaKIui

PaGoTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTOJTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMALITHETO 3aJaHMsL.
[ToaroroBka K 3a4éry.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

Knaccudukanus HeopraHuueckux coeAMHEHUN

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCaMU, BHIMIOIHEHHE JOMAILITHETO 3aJaHHUsL.
Odopmnenne otuéra no JadboparopHoii padore. [loaroroska k 3a4éry.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBHBIE 3aKOHBI U IIOHATUS XUMUHA

Pabota ¢ KoHCIEKTOM, OCHOBHOM U JJOTIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC JOMAIIIHETO 3aJaHUs.
Odopmrnenue otuéra o JaboparopHoit padore. [TloaroroBka k 3a4éry.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

XuMHYecKasi KHHETHKA U PABHOBECHE

Pabota ¢ koHCIEKTOM, OCHOBHOI U JIOTIOJIHUTEIBHON JIUTEPATYPOH,
AJIEKTPOHHBIMU PECYPCaMU, BBIIIOJIHEHNE JOMAIIHETO 3a/1aHusl.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

OO6miereopeTndecKue
BOIIPOCHI XUMHU

PacTBOpBI M CBOMICTBA paCTBOPOB

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJIHUTEIBHOM INTEPATYPOil,
3JIEKTPOHHBIMH PECYPCaMHM, BHIITOTHEHUE JOMAIIHETO 3a/1aHMUSI.
Odopmnenue otuéra no JaboparopHoii padore. [loaroroBka k 3a4€ry.

OO0rmereopeTHIECKHe
BOIIPOCHI XMMHUH

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJHUTEIBHOM INTEPATYpOil,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMAITHETO 3aJaHMUs.
Odopmnenne otuéra no JaboparopHoii padore. [loaroroBka k 3a4éry.

OO0rmeTeopeTHIECKUE
BOIIPOCHI XUMHUH

OCHOBEI OJICKTPOXUMMHH. I'anpBanm4ecKkre PIIEMEHTHI.

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA pECYypCaMU, BBIIIOJIHCHUC JOMAIIHETO 3a/laHU.
Odopmnenue otuéra no JaboparopHoit padore. [ToaroroBka k 3a4éry.

OO6mereopeTnvecKue
BOITPOCHI XUMHU

XUMUS METAJIOB

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JTOTIOJIHUTEIBHON JIUTEPATYPOH,
AJIEKTPOHHBIMU PECYpCaMU, BBIITOJIHEHNE JOMAIIHETO 3a/1aHus.
Odopmnenue oruéra no mabopatopHoi padore. [lonroroska k 3auéry.

CrneunanbHble BOIPOCHI

XUMHHN

Koppo3sus metanioB. MeToibl 3a1IUThl OT KOPPO3UH

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOMN JIUTEPATYpOH,
AJIEKTPOHHBIMU PECYPCAMM, BBIIIOJIHEHUE JOMAILHETO 33/ 1aHUS.
Odopmiienne otuéra no aadopatopHoii padore. [loaroroBka k 3a4éry.

CHCI_II/IS.JIBHLIC BOIIPOCHL

XUMHNHU

JucniepcHblie cUCTEMbI. XUMUYECKHUE IPOLECCH] B BSKYILHUX
CTPOUTEIIBHBIX MaTepuanax

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOMOJIHUTEIBHON JIUTEPATypOH,
JJIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE TOMALIHETO 3aJaHHUs.
IToaroroBka k 3auéry.

CrnenuanbHble BOIPOCHI

XUMHHN

OCHOBBI OPraHMYECKON XUMUHU U XUMHUH TOJIMMEPOB.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM M JIOTIOJIHUTEIBHOMN JINTepaTypoil,
AJIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE TIOMALIHETO 3aJaHHUs.
IToaroroBka k 3auéry.




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

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayTUTOPHBIC 3aHATHS, HO yIEJSeT Ba)KHOE BHUMAaHHE
BHEAYJIUTOPHON CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS paboTa Ha/l y4eOHBIM MaTepraioM (yueOHUKa, TEPBOMCTOYHHKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3sily; peleHre BapuaTUBHBIX 33/1a4 U yIpakHeHul; Eciu caMocTosITensHO He yaaeTcsl pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMoN AMCHUIUIMHBI IPEAYCMOTPEHO ITPOBEACHUE JICKIMOHHBIX 3aHATHH, HA KOTOPBIX JAETCs
OCHOBHOM CHCTEMaTU3MPOBAHHBII MaTepHrall, IPaKTUUECKUX U Ja0OPATOPHBIX 3aHIATUN, IPEAIOIATratoINuX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome Toro, BaKHBIM 3TAllOM W3Yy4EHUs TUCLHUILINHBI SBIIETCS CAMOCTOATENbHAs paboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

JU1sl yCHEeIHOro OCBOCHMS JUCUUIUIMHBL  HE00XO0AMMO MOCEIIaTh BCE 3aHATHUS, T.K. JIIOOOH MPOIycK
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha nmpakTuueckux 1 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Ipuctynas Kk U3y4eHHUIO TUCIUTLINHBI, HEOOXOIMMO 03HAKOMUTKCS C copepxkanueM PIIJL ms
CTYJCHTOB OYHOH (opMbl 00yueHuUs. [Ipr MOATOTOBKE K MPAKTUICCKUM ¥ TaOOPATOPHBIM 3aHSITHUSIM H B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTHPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO M JIOMOJIHUTEIBbHYIO JIUTEPATypy; 2)
BBITIOJIHUTD MPAKTHYECKHUE 3a]]JaHUS B paMKaxX U3y4yaeMoOil TeMbI; 3) 03HAKOMUTHCS C METOUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
1abopaToOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIMOJIHEHUIO aTTECTAIMOHHBIX Pa0oT.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

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

n/m (Moyist) KOMITETEHLIH CcpeacTBa

OIIK-1.1, YK-1.1, YK-1.2, |VYcTHbli onpoc, TeCTHI,
1 | OOmereopeTnyeckre BOMPOChl XUMUU

VK-2.4, OIIK-1.2 penieHue 3agau
2 | CremATHbe BOMDOCH! XHMUH OIIK-1.1, OIIK-1.2, YK-1.1, |ycTHBIi omnpoc,
" p VK-1.2, VK-2.4 pelIeHne 3a1a4, TECTHI.

OIIK-1.1, OIIK-1.2, VK-1.1, |ycTHBIii onpoc,

3 |3auér VK-1.2, YK-2.4 pelieHue 3a1a4, TeCTHI.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM MHBIE MaTepUabl TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenune 3a4€ra 1Mo IUCHUIUIMHE MPEIOIaraeT BhIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEMECTp JJIsl MPOBEPKHU C(HOPMUPOBAHHOCTH MHIMKaTOpa gocTrkenus komnerennuii OIIK 1.1, 1.2, VK.
11,12,24

ATttectanimonHas pabota Nel Bkitouaet B ce0si TEMbl: CTPOCHHE aTOMa, XUMHUECKast CBSI3b, KIacChl
HEOPraHMYECKUX BEIECTB, 9KBUBAJICHT, KHHETHKA XUMHUYECKUX PEaKIIHii

ATtTectanonHas pabota Ne2 BKItOUaeT B ce0sl TEMbI: AJIEKTPOJIMTUYECKas nuccounanus, pH,
TUAPOIIU3 COJIeH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3HUs
METAJIJIOB, KECTKOCTH BOJIBI.

BapuanT 3aanuii st ATrectaiinoHHon padoTsl Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3alUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoH(urypanuto atroma. KakoBa BaJIeHTHOCTb aToma?

Ne2. 3anucars IpOTYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

CaO + KOH =...

No3. IIpu B3aumojieiicTBun 3,24 r TpEXBaJIGHTHOTO MeTajlla ¢ KUCJIOTOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure 3KkBUBaEeHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METalIa.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTalu3aTopa
sHeprus aktuBauuu ymenbaercs ¢ 70 kJx qo 50 x/x?

No5. 3amucarh IUCCOIMAIIMIO BEIIECTB: THIPOKCH] HATPHSI, CEPOBOIOPOIHAS KHCIIOTA, XJIOPHU/T
ATIOMUHHMS, TUAPOKAPOOHAT HATPHUS, THAPOKCOXJIOPHI ATFOMUHHUS, THIPOKCH aMMOHHMSI. J[71s1 cimaObix
3JICKTPOJIUTOB 3aMKMCaTh BRIPAXKEHNE KOHCTAHTHI JUCCOIMAITTN

Bapuant 3aganuii 1uig ATtectaiiuoHHON paboThl Ne2

Nel. Onpenemuts pH pactBopa, o6bemom 100 My, B koTopom coaepxkutcs 0,063 r a30THOMH
KHCIIOTHI.

Ne2. TToxBeprarotTcs iu THAPOIU3Y pacTBOPHI cieayronux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYIISIPHBIC H HOHHBIE YPaBHEHUS THIPOJIN3a COOTBETCTBYIOIINX COJICH.

Ne3. PacctaButh K03(ppHUIIMEHTHI B ypaBHEHUSIX PEAKIIMI METO/I0M 3JIEKTPOHHOr0 OaaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakIuy yKa3aTh, KAKOe BEIIECTBO SIBIISIETCS
OKHCITUTEIIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABIMBACTCS.

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

Ne4. Berancnauts 3/1C raabBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH CXeMy
9JIEMEHTA, HAIlMCaTh YPaBHEHHUS dJICKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

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



7.3. CucteMa OLIeHUBAaHUSI PE3yJIbTaTOB 00YUEHHUS 110 AUCHUILIUHE (MOAYIIIO) IIPU MPOBEIECHUHU TEKYLIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HAHHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBIL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a IPEAEIIBI
y4eOHOI TporpamMmel;

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

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHI0BaHHOM paboyeil mporpaMmoii 1Mo AUCIUIUTHHE (MOTYJIIO)

YMEHUSL:

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

HaBBIKU!

- BBICOKUH YpOBeHb c(hOpMHUPOBAHHOCTH 3asiBIIEHHBIX B paboueii nporpamme
KOMIICTCHITU;

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

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

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yInpeyHo BiIaeeT MHCTPYMEHTapUeM YU4eOHOH TUCIHUITIIMHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

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

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCHUIUIMHE, YMEHHE €r0 UCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

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

- CpeIHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

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




Orneska 3HAHUSA:

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

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

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

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

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

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCliaTh CTAHAAPTHBIC 3ala4r
HAaBbIKH:

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

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU 000CHOBaHNU AJIrOpUTMa BBIITOJIHCHU A SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICIBHBIX UICTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmMon 1o
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PadOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB U (WJIM) ONbITa TPO(EeCCUOHATBLHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS
[TpumepHbIe TeOpeTHYEeCKHEe BOPOCH Uil IPOBEIEHUS MPOMEXYTOUHOM aTTeCTallui 00yJaroIXCs
1. Knaccugukaius HeOpraHn4eckux CoeIMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHE, PU3HUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynna. [Ipasuno Kieukosckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.
. [lepuoanueckuii 3aKkoH u nepuoanyeckas tadbmuna J[. 1. Menaeneesa.
. Xumnueckas cBsa3b. KoBaneHTHas nossipHasi, HEMOJsIpHAasi, HOHHASI CBS3b.
. XumMuueckas cBsa3b. Mertammueckas cBa3b. BonopoaHnas cBs3b.
. KommniekcHbie coeiMHEHUs: CTPOCHHE, MTOTyYEeHUE, HOMEHKJIaTypa.
. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUHA.
. Kunetnka xuMuueckux peakuuid. 3aKoH JAelcTByOmMM Macc. I3MeHeHrne CKopoCcTH npu
M3MEHEHUU KOHIICHTPAIH BEIIEeCTB, NaBleHus, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapameTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.
10. Temmeparypa kak ¢pakTOp KHHETUKH XUMUYECKHX PEAKIIHMii: BO3IEHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,
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MIPUHIIMI JEHCTBUS HA MEXAHU3M PEaKIUi.

11. XuMuueckoe paBHOBECHE: YCIOBHE BO3HUKHOBEHUS, 3aITUCh KOHCTAHTY PABHOBECHS B 00IIIEM
Buje. [Ipunnun Jle [llaTense. Biustaue temnepaTypsbl, JaBIE€HUS U KOHIICHTpAIMi BEIIECTB HA CMEIICHHUE
paBHOBECHS.

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

13. Dnektponutrueckas aucconnanus. CUabHbIC U Ca0bIe AIEKTPOIUTHI: ONPEACIICHHE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa aucconanu. CMENeHrne XMMUYECKOTO0 PABHOBECHS IIPH TUCCOLUAIINH (BIIUSHHAE
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

14. NonHoe npousBeaeHue Boibl. BomopoaHblii mokasareins cpeabl. PacyeT pH cuiibHBIX 1 cl1aObIx
3JICKTPOJIUTOB.

I'uaponus coneli. CMeneHrne XMMUYECKOT0 paBHOBECHSI TIpoIecca THAPOIIU3a (TeMreparypa,
paz0aBiieHHe, OTHOUMEHHBIC HOHBI).

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

16. JlucnepcHbIe CUCTEMBI, HX KJIacCU(PUKAIINSI, CTPOCHUE MHIIEILIBI.

17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAILIOB (B3aMMOICHCTBUE K HEMETaUIAMH,
BOJIOM, KUCIOoTaMu, kKucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 konir).
DIEKTPOXUMUYCCKUN PsiJl HAPSDKSHHS METAILIOB.

18. I'ambBaHMYECKUH DJIEMEHT: MPUHIIAIT PaOOTHI, IMPOIECCHI HA KaTO e, POIIECCHl Ha aHOIE,
OTJIMYHWE OT 3JIEKTpoJin3a. Y paBHeHUE HepHCTa — BEIYKCIICHHE MTOTEHIIMANA IS 1eKTpoaa. CTaHaapTHBIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMYECKOro dJIEMEHTA.

19. DnexTposn3: onpeaeacHue, OTIANYHNE OT TAIbBAHMYECKOTO 2JIEMEHTA. DJIEKTPOJIN3 BOJIbI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.

20. Koppo3ust METaJuIOB B KHCIIOW, HEHTPATBLHOU CpeJie B KUCIOPOTHOUM U OECKUCIOPOTHON Cpee.
Buas! koppo3un. MeTopl 3aIUTHI METAIIOB OT KOPPO3HH.

21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE ¥ THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI IIPU UX MOTYYEHUU U TBEPACHUU.

22. [lonumepHble MaTEepHaNIbl, ©X 0COObIE CBOMCTBA, OCHOBHBIEC BH/IBI TTOJIUMEPOB, O0JIACTH HX
MPUMEHEHUS.

7.4.2. llpakTrueckue 3aJanus sl TPOBEICHUS POMEKYTOYHON aTTECTAIlUUA 00YyUaIOIUXCs

1. HanucaTh ypaBHEHHE XMMUYECKON peakluy, pacCTaBUTh KOA(PPHUIIUEHTHI.

2. PaccunTath BBIXOJ MPOYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrars TennoBoil 3¢ (pekT XUMUYECKOH peakIu.

4. PaccunTath N3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIIUH NTPY U3MEHEHUH KOHLIEHTPALUK BELIECTB
WIM TEMIIEPATYPHI.

5. Hanmcats ypaBHEHUE 2JIEKTPOJIUTUYECKON AUCCOLUALIMY U BBIPAKEHUE JIJIs1 KOHCTAHTBI
JUCCOLNALINY.

6. Paccunrarh 3Hau€HHE BOJOPOJIHOTO MOKA3ATEIS CPEIBL.

7. Hanucatb ypaBHEHHE T'MIPOJIN3a COJIH.

8. CocTaBUTh CXEMyY raJIbBAHUYECKOTO 2JIEMEHTA, paccunTarsh DJC 3T0oro anemeHra.

9. BeruncauTh Maccy BEIIECTBA, BBIIEIUBILErOCS P 3JIEKTPOIU3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, ONIPEAEIUTh OKUCIUTEND U
BOCCTaHOBUTEb.

11. Hanmncatp ypaBHEHUE peakny MeTaulia ¢ BOJOM, KUCIOTON WIM PaCTBOPOM IIENOYH.

12. CocTaBUTh CXEMY DJIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[pakTrueckue 3a1aHus A IPOMEKYTOYHOM aTTeCTalllK pa3MeleHsl o aapecy DM1OC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (P HATHYHH)
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckne MaTepuasl, ONpeIesoIINe MPOLeayPbl OLIEHUBAHUS 3HAHUW, YMEHUHN, HABBIKOB U
(unu) onpiTa NPO(heCCUOHATBHON eI TeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIHHA
[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallUU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
periaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEISIIOIINM MOPSI0OK OpraHU3aliy U
IIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTallui 00yJarommxcsl.
[Iponenypa onernBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU MPOBEICHUH TEKYIIETO KOHTPOJIS IPUBE/ICHA B



1. 7.3. TUunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPUaJIbl TEKYIIIETO KOHTPOJISI IPUBEACHBI B I1. 7.2.
[TpomexxyTouHasi aTTecTalys Mo TUCHUIUIMHE TPOBOAUTCA B (hopMe 3ayeTa. 3aueT MPOBOJUTCS C YIETOM

PE3yJIbTaTOB TEKYLIET0 KOHTPOJIS B CEMECTPE.

7.6. Kputepuu onieHuBanus ¢hOpMUPOBAHHOCTH KOMIIETEHIIMH MTPU POBEICHUH MTPOMEKYTOUHOM

aTTecTauuu
YpoBeHbL OCBOCHUS U OLIEHKA
Onenka Onenka
«HEYIOBJIETBOPUTEIT | «yAOBICTBOPUTENBH | OIEHKa «XOpOLIO» OneHka «0TJIIMYHOY»
HOY» o»
«HE 3a4TCHO» «3a4TEHOY
YpoBeHb OCBOCHHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUSA
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerenun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOHIMPHEIE, 3HaHUs
YMEHMSI U HaBbIKU HE | Oa30BbI€ CTPYKTYpPHI | CUCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu c(OpMHPOBAHBI 3HaHUU. Y MEHUsA HOCAT _ | BeecTopoHHHE. YMenus
S — (bparMeHTapHbl U PENPOAYKTUBHBII YCIIEITHO
HOCAT Xapakrep, IIPUMEHSIIOTCS K
PENpPOAYKTUBHBII IPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3alaHuM. HECTaHIapTHBIX
HU3KHUI YPOBEHb JlemoHCcTpUpyeTCs | TBOPYECKMX 3aJaHHA.
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN JlemoHcTpUpyeTes
IIPAKTUYECKOTO YPOBEHb BBICOKMH YPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHMBOTO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HABBIKA

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET:
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIC o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuaa, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUS, BIIaJICHUE HABBIKAMH).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY BBICTABIISIETCS, €CITH CPEHEE apHUPMETHICCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOIMYECKOE H MAaTepHATbHO-TEXHUYECKoe ofecneyeHue JUCIHUILTHHBI (MOYJIs)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mockaa: FOpaiit, 2020 451561
http://ntb.spbgasu.ru/
2 |Axuwmos JI. ., [TaBnos A. U., Xumus, CII6., 2011 elib/00275/
3 I'munka H. JI., [Tonkos B. A., babkoB A. B., O0mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451562

JIOMOJHUTEILHAS JUTEPATYPA

Bunkosa H. I'., bensiera O. fI., Komesa H. B., Hymraesa A. B., [llymkuna A.

1 A., Tlony6osipunos I1. A., EnaneBa C. U., O0mas xumus. [Ipaktuxym,

[Ten3a: I1eH3eHCKH TOCYAapCTBEHHBIN YHUBEPCUTET apXUTEKTYPhI U
ctpoutenscTBa, DbC ACB, 2013

http://www.iprbooksh
op.ru/75310.html




9 I'eapdman M. U., FOctparos B. I1., Heopranuueckas xumusi, CaHKT- https://e.lanbook.com
[erepOypr: Jlanb, 2022 /book/210713

3 |Teasdman M. U., FOctpatos B. I1., Xumus, CII6.: Jlans, 2017 50

4 | AxmetoB H. C., O6mas u Heopranudeckast xumusi, CI16.: Jlans, 2014 50

OO6yuaromuecs u3 yrciia MHBaIMI0B 1 jinil ¢ OB3 obecnieunBaroTCs meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcaMu B (opMax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX

310POBbA.

8.2. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «HTepHET», HEOOXOUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenoanue pecypca cetu «HTEpHET» DNEeKTpPOHHBIN ajpec pecypca

O6mas xumus asa cryaertoB CIT6IACY

https://moodle.spbgasu.ru/course/view.p
hp?id=2994

XUMHUS B CTPOUTENIBCTBE

http://window.edu.ru/resource/163/6516
3/files/88.pdf

[Merposa XUMU A BSIXKYIIUX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHAJIOB 3/files/88.pdf

OcHoBbl xumuu. MHTEepHET-yueOHuK (A. B. Manyiinos, B. .
Ponnonos, HI'Y, HoBocnbupck)

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

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarensersa "IPRsmart”

http://www.iprbookshop.ru/

DNIeKTpOHHO-O0uOIMoTeuHas cucrema uzaarenscrsa "FOPAUT"

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

[lepuonnueckue n3nanus CIIGIACY

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

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

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

HNudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XuUMHUECKOTO
dakynprera MI'Y sBIsIeTCSI COBOKYITHOCTBIO 0a3 JaHHBIX MO XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclpeieICHHBIX Ha -CEpBEpax B
npeJienax poccuiickoit yactu cetu Internet u BkiroyaeT 0TeuecTBEHHBIE U
3apyOexHbie ”HHOPMAIIMOHHBIE PECYpPCHI 110 XUMUHU

www.chem.msu.su

Enunblil 31eKTpOHHBIN pecypc ydeOHO-MeTOAMYECKON JIUTEpaTyphl
CIIoI'ACY

www.spbgasu.ru

Poccuiickas rocygapcTBeHHasi OubimoTeka

www.rsl.ru

Hayunas snextponnas 6ubnmoreka eLIBRARY.RU

https://www.elibrary.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema qucranumonHoro ooyyenust CIIOIACY Moodle

https://moodle.spbgasu.ru/

DIIeKTpOHHO-O0MOIMoTeuHas cucteMa n3aarenserna "Jlans"

https://e.lanbook.com/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o AUCHUILIMHE, BKII0Yas IIepeueHb JIMIEH3MOHHOIO U CBOOOAHO pacpOCTPAHIEMOTO

MPOTrPaMMHOTO 00eCIIeUeHUs

Crioco6 pacripocTpaHeHUs

HaumenoBanue (TMIIEH3MOHHOE WJTK CBOOOTHO

pacmpocTpaHseMoe)

LibreOffice CB0OOOTHO pacpoCTpaHsIeMOe




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHHs 00 OCHAIIEHHOCTH YUEOHBIX ayJUTOPUI M MOMEICHUN JJIs1 CAMOCTOSITETIbHON paboThI

HanmenoBanue yueOHBIX ayTUTOPUI 1
MTOMEIIEHUH JJIsi CAMOCTOSITENIbHOM pabOTHhI

OcHalleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu o0yueHus

40. JlabopaTopus SKCIEpUMEHTAIBHOU (PU3UKH U
XUMHH

VYn. Eroposa 1.5/8

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

Becrr 1aboparopusie 1100. Becsr mabopaTtopHble
BJIT®-2200 I'. pH-metp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-metp- MumuinBonsT™eT p pH
-150MU. AxBanuctumisat op AlDa-4-. Acriupatop
AM-5M. Becwet GR-120. Becwr 1aboparopusie BJITO-
2200.

Becni nabopatopubie BJIT2-150. MonomeTtp-
u3mepurens "Craryc-2". Kongykromerp ECTestr Low
NBUIEBJIAr03amniy MCHHBIN

KapMaHHbIi 0e3 nmoBepku. [leus mydensnas 31CHOJI-
3/11,kamepa u3 kepamuku. [Ipeodp. PH- meTpuu. 1al.
"Cratyc".

Cuetunk asporonoB CAIIOUP-3K. CymunpHblii
mkag NOL 24/200. YcraHnoBka TUTpOBaIbHAsS
1200*643*1830.

[Ikad BBITSKHOM € TIOJIBOIOM BOJIbI. MarHuTHAS
memanka [19-0319. MarautHast memanka [19-6100.

Marnuthas memanka [196110 ¢ mogorpesom
1.75.45.0020

40. YueOHble ayTMTOPUU TSl IPOBEICHUS
MPAKTUYECKHUX 3aHATUH, TPYIIIOBBIX U
WHAWBUAYaAIbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOI aTTecTaliu

KoMIuiext MynbTuMeIniHOT0 000py10BaHU
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
y4eOHOI MebemnH, TOAKIIYEeHHE K KOMIBIOTEPHON
cetu CIIOBI'ACY, Beixon B HTEpHET

40. YueOHble ayTMTOPUU JIsl IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS 3aHATHIA
JEKIMOHHOTO TUMA, KOMIUJIEKT MYJIbTHMEIUHHOTO
o0opynoBaHus (TIEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUIHBIA TTPOEKTOP, IKPaH, ayTUOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
nojakiIoueHue Kk komnbiotepHoit cetu CIIOIACY,
BbIXOJ] B VIHTEpHET

40. ITomemieHus A1 CaMOCTOSITENILHOM pabOTHhI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmoreku, aya. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qs mur ¢ OB3 (cucremuslii 610K,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHUEM K
cet «HTEepHeT» U obecrieueHreM A0CTymna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

Jlig nuBanuaoB u i ¢ OB3 obecriednBaroTcsl crieiallbHbIe YCIOBUS AJIs MOJTy4YeHUs
0o0pa30BaHMs B COOTBETCTBUHU C TPeOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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