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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
Lenu ocBOeHMSI TUCHUTUIUHBIL:
MOJIy4eHUe 3HaHUM M0 XUMHHU, oOecrieunBarollell OCHOBY MOJATOTOBKHU OakaliaBpa, TOCTaTOUYHOM 1St
peLIeHUs TPOU3BOJICTBEHHO-TEXHOIOTMUYECKHUX, OPraHU3alMOHHO-YIIPaBICHUYECKUX, HAYYHO-
HCCJIEIOBATEIBLCKUX U MPOCKTHBIX 3a/1a4.

3amaun JUCIHUILINHGI

Nzyuenue:

1. COBPCMEHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O CTPOCHHUHU BECUICCTBA, O 3aBUCUMOCTH CTPOCHUSA U CBOICTB
BE€IICCTB OT ITOJIOKECHUS COCTABIIAIOIUX UX 5JICMCHTOB B HepHOHquCKOﬁ CUCTEMC U XapaKTepa
XHUMHYCSCKOH CBSI3U MMPUMCHUTCIJIBHO K 3a1a4aM XHUMHYSCKOH TECXHOJIOTHH,

2. IIpHUPOALI XUMHUYCCKUX peaKHHfI, HCIIOJIB3YEMBIX B IIPOU3BOJACTBC XUMMHUYCCKHUX BCHICCTB U
MaTCpruaJIOB, KHHECTHYCCKOI'O U TCPMOAMHAMUYCCKOI'O IOAXO0J0B K OITMCAHNIO XUMHUYCCKUX ITPOLCCCOB C

LEJIbI0 ONTUMH3ALNH YCIIOBUM UX MPAKTUYECKON pean3aluu;

3. BOKHEUILIUX CBOMCTB HEOPTaHUYECKUX COCAMHEHHUMN U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCUMOCTH OT ITOJIOKEHUS COCTABIIAIOIIMX UX JIEMEHTOB B [lepuoanyeckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMM pa3BUTHUSI HEOPTaHUYECKON XUMUHU U HEOPTaHUYECKOTO

MaTepHaTOBEICHHS.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI M0 AU CHUILINHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIUI

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIUHN

[Tnanupyemblie pe3yabTaTbl O0y4eHUS O
JTUCIUILINHE, 00eCTIeYNBAIOIIUE IOCTHKEHUE
IUTAHUPYEMBIX pe3ysbTaToB ocBoeHus OITOII

OIIK-1 Cnocoben
YYUTHIBATH COBPEMEHHBIE
TEHJICHIIUU Pa3BUTHS
TEXHUKH U TEXHOJIOTHIl B
obnactu TexHochepHou
0€30I1aCHOCTH,
WU3MEPUTEIIBHON U
BBIYUCIIUTEIILHON TEXHUKH,
MH(pOPMaILlMOHHBIX
TEXHOJIOTHW MPU PEIICHUH
TUIIOBBIX 3a71a4 B 00J1acTH
npodecCuoHATbHON

eI TEILHOCTH, CBSI3aHHOU
C 3aIUTON OKpYKaroLen
cpenbl U o0ecrieueHneM
0€30IIaCHOCTH YEJIOBEKA;

OIIK-1.1 lemoncTpupyer
MMOHMMAHHUE COBPEMEHHBIX
TEHJICHIINIA Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHI B 00J1aCTH
TexHochepHoil 0e30MacHOCTH

3HaeT

XMMHYECKYI0O  TEPMHUHOJOTHIO,  CBOMCTBA
XMMHYECKUX DSJIEMEHTOB M HX COCIMHEHUU,
COCTAaBJISIOIIUX OCHOBY CTPOUTEIBHBIX
MaTepHUAJIOB

ymeeT

MPUMEHSTh MOJIYYEHHBIE 3HAHUS 110 XUMHUH MIPU
W3y4YCHUU JPYTrUX JUCHUIUIMH, BbIABIATH
KOHKPETHOE XHMHUYECKOE COAEpKaHUE B
MPUKIAIHBIX — 3aj7a4aXx  Mpo¢ecCHOHAIBHOU
JIEATEIIbHOCTH

BJIajieeT

uHpopManed O Ha3HAYEHWH U 00IacTsIX
MPUMEHEHNSI OCHOBHBIX XMMHYECKHUX BEIECTB
U UX COETMHEHUI.

VK-1 Cnocoben
OCYIIECTBIIATH TTOUCK,
KPUTHYECKHH aHAIH3 U
CUHTE3 HHbOpMAaIUH,
IPUMEHSTh CUCTEMHBIN
MOJIX O/ IJIS PEIICHHUS
[TOCTaBJIEHHBIX 3a1a4

VYK-1.1 OcymectBasier
CUCTEMHO-CTPYKTYPHBIH BBIOOD
MH(OPMALIMOHHBIX PECYPCOB (B
TOM YHCIIe B IU(PpOBOI cpejie)
JUTSI TIOMCKa MH(GOPMAITUHU B
COOTBETCTBHUH C MTOCTABICHHOM
3aj1auei

3HaeT

MepeYeHb OCHOBHBIX CITPABOYHBIX MaTEPHAIIOB,
TAOJIHIL, CXEM 10 XUMUHU

ymeer

MOJI30BaThCH, MOIYy4YaTh CIPABOYHBIE JAHHBIE
13 CIIPAaBOYHBIX MaTEPHAJIOB, CXEM, TAOJIHII
BJajaeer

MOJIYYEHHUS] CIIPABOYHBIX JIAHHBIX U3 OCHOBHBIX
CIIPAaBOYHBIX MAaTEpHalOB, CXEM, TaOJIUIl H
uHpopManMM O Ha3HAYCHUHU M 00JacCTIX
MPUMEHEHUS] OCHOBHBIX XMMHUUYECKUX BEIIIECTB
U UX COCTUHEHUM.




YK-1 Crocoben
OCYIIIECTBISTH TIOUCK,
KPUTHYECKUI aHAIN3 U
CUHTE3 MH(pOpMAIIH,
MIPUMEHSITh CUCTEMHBIN
MOIXOJT JAJIsL PEIICHUS
MOCTABIICHHBIX 3a7a4

VK-1.2 BoiaBiaser
HH(pOpPMALIHIO, 3HAYUMYFO IS
MIOCTaBJICHHOU 3a1a4u

3HAeT

3aKOHBI, 3aKOHOMEPHOCTH U TOHSTHUS XHUMHH,
WX MaTeMaTUYECKUM anmapar, CBOWCTBA U
CTPOCHHE HEOPTAHUYECKUX COSTUHCHHI

ymMeeT

0000IIaTh M  HUCIOJb30BaTh XMMHUYCCKHE
3aKOHEI M CBOMCTBA XMMHYCCKUX 3JICMECHTOB U
WX COEJUHEHUM JUIsl PEIICHUS MOCTaBJICHHOMN
3aJa49u

BJIaJeeT

Kak 0000meHus, Tak u 1uddepeHnnanum
€CTECTBEHHO-HAY4YHBIX 3aKOHOB IJI PEUICHUS
IMOCTaBJICHHOM 3a/1auu

YK-2 Cniocoben
ONPEACIIATH KPYT 3a]1a4 B
paMKax MOoCTaBJICHHOMN
LIETTU ¥ BIOMpATh
ONTUMAJIbHBIEC CITOCOOBI MX
peLIEHHUs], UCXOSl U3
JEHCTBYIOIINX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYpPCOB U OTPAaHUYECHUIN

VK-2.4 CocraBnsiet
MOCJIeI0BATEIBbHOCTh
(ayiropuT™) pelIeHus 3aa4u

3HaeT
MaTEeMATHYECKUN ammapar s TPOBEICHUS
pacyeToB 1o pa3aesiaM XUMUHU

yMmeet

pemiate  3ama4d  MPEAMETHOH  o0racTtu,
OTaMYaTh (U3NYCCKH ¥ XUMHUYECKUHN MPOIECC,
MIPOTEKAOIINE HA 00BEKTE MPOPECCHOHATBHON
JIESITEIIBHOCTH

BJajeeT

U aTOpPUTMAaMU PEIICHUS 33724 10 OCHOBHBIM
(U3UKO-XMMHYCCKIM 3aKOHAM

3. Yka3zaHue MecTa IMCUMILIHHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

Jannas qucuuriauHa (Moyiib) BKirodeHa B biok «/Iucuummunsl, monynu» b1.0.13 ocHoBHOM
npodeccuoHabHON 00pazoBarebHOM porpammbl 20.03.01 TexHocdepHas 0€30MacHOCTh U OTHOCHTCS K
00s13aTeTLHOM YacTH y4eOHOro IJIaHa.




JIMCIUIIINHA OTHOCUTCS K 0a30BOM YaCTH MAaTEMATHYECKOIO U €CTECTBEHHO-HAYYHOI'O IIUKJIA U
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX U YMCHHAX, IPUOOPETEHHBIX B pE3y/IbTaTe

OCBOCHMS XMMHH (0a3MCHBIM YPOBEHB ), (DH3UKH M MAaTEMAaTHKH IIPH MOJYUYCHHH CPEIHETO 00IIero
00pa3oBaHus. Y CICIIHOMY OCBOCHHIO JUCITUIUIMHBI CONYTCTBYET MapalIeAbHOC U3YUCHHE (PU3UKU 1
MaTEMaTHKHU KaK 0a30BbIX €CTECTBEHHO-HAYYHBIX JHCIIUILIHH.

Jlns ycrenHoro oCBOCHUS AUCHMILIMHBI CTYJICHT JTOIKEH

3HATh:

1. BaxKHEHIIINE XUMUYECKHUE TTOHSATHSI: BEIIECTBO, XUMHUYCCKHUI AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAS MACChl, HOH, aJUJIOTPOMUS, U30TOIbI, XUMHUYECKasI CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS, PACTBOPHI, SIEKTPOJIUT U HEAJIEKTPOJIUT,
3JIEKTPOIUTHYECKAS JUCCOIMAIINS, OKUCIUTEIb U BOCCTAHOBUTEb, OKMCICHUE U BOCCTAHOBJICHHUE,
TEIIOBOM 3PP EKT peakiiu, CKOPOCTh XMMHUYECKOM peaKIuu, KaTajanu3, XHMHYECKOC PABHOBECHC;,

2. OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHSI MaCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, [lepuoamdeckuii
3aKOH;

3. OCHOBHBIC TCOPUH XHUMHUHU: XUMHUYECKON CBSI3H, JICKTPOJIUTHICCKON TUCCOLNAIUN;

4. BaKHEUIIIME BEIIECTBA U MaTepHUAIIbl: OCHOBHBIC METAJIBI U CIIABBI, CEPHAs, COJISTHAS, a30THAS U
YKCYCHasl KUCJIOTBI; IIEJI0YH, aMMHaK, MUHEpaIbHbBIE yI00pEHHUs, METaH.

YMETh:
1. Ha3bIBaTh HEOPraHUYECKHE BEIECTBA M0 «TPUBUATBHON)» UM MEKIYHAPOTHON HOMEHKIATYPE;

2. ONIpeAeIATh: BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKHUX AJIEMEHTOB, TUIT XUMHUYECKON
CBSI3U B COCIMHEHUSX, 3apsi/i MOHA, XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUH,
OKHCIIUTENb U BOCCTAHOBUTEID;

3. XapaKTepU30BaTh: JIEMEHTHI MAJIbIX MIEPUOOB 10 UX MOJ0KeHH0 B [lepuoanueckoii cucreme
J.. MenneneeBa; 00II1Me XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPTaHUYECKHX COCJIUHCHUI;

4. 00BSCHATH: 3aBUCHMOCTH CBOWCTB BEIIICCTB OT X COCTaBa U CTPOCHMSI; IIPUPOY XUMHUICCKOM
CBSI3U (MOHHOM, KOBAJIGHTHOM, METAINTMYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIINH U
MOJIOKEHUSI XHMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

5. BBITIOJIHATh XUMHUECKHH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUYECKUX
BEILIECTB;

6. IPOBOIUTH CAMOCTOSITEIHHBIN MOMCK XUMUUECKOW MH(POPMAIIUU C UCTTOJIH30BAHUEM PA3TMIHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX HU3JaHUN, KOMIIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ncrnonb3oBaTh KOMIIBIOTEPHBIE TEXHOIOTHH I 00paObOTKU U Iiepeadn
XUMUYECKON MH(OPMAIIUU U €€ TIPEJICTABIICHUS B Pa3IMYHBIX (DopMax; MPOBOAUTH KPUTHUESCKUN aHATN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIUU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BJIQJICTh:

1. moaxoaMu K 00BACHEHUIO XUMHUYCSCKUX SBJICHUH, IPOMCXOAAIINX B MPUPOJIE, OBITY U Ha
IIPOM3BO/ICTRBE;

2. METOJIaMH OIpeIeICHUS BO3MOKHOCTH ITPOTEKAHUS XMMHUECKHX MPEBPAIECHUI B Pa3IMYHBIX
YCIOBHUSAX M OILICHKH MX IOCJICICTBHUIL;

3. cnocobamu 6e30macHOr0 00paIleHus ¢ TOPIOYNMU U TOKCHYHBIMH BEIECTBAMH, J1a00PaTOPHBIM
000pyI0BaHUEM;

4. METOIaMH TIPUTOTOBJICHHS PACTBOPOB 3aJJaHHON KOHIICHTPAIIHH.

Ne Kon u HauMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/m JOCTH>KEHHS] KOMIIETEHIIUU
1 |DOxkonorus YK-8.1, OIIK-2.2, T[IK-6.2, TIK-6.7

OIIK-1.1, YK-8.1, YK-8.2, YK-8.3,

2 |Be3omacHOCTh XU3HENEATEIBHOCTHA
8 VK-8.4




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy 00y4Yalluxcs ¢ npenojasaresieM (110 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSATEIbHYIO Pa00Ty 00y4ar0IIHXCS

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 2
IOATOTOBKY
KoHTakTHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3ansaTus (J1ad) 16 0 16
IIpaktuueckue 3austus (Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAlMIO (CaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(npoexTa); cnaya KOHTpOIBHBIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIbTaIHA TTepe SK3aMEHOM H cl1adua
Yacbl HA KOHTPOJIb 4 4
CamocTositesbHast padora (CP) 56 56
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Jachbl: 108 108
3a4YeTHbIE eTHHUIIBI: 3 3

5. Conep:kanne TUCHUILIHHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jiesiaM (TeMaM) ¢ YKa3aHHeM
OTBEICHHOT0 HA HUX KOJIMYECTBA AKAJIeMHUYECKHUX YACOB U BUA0OB YUeOHBIX 3aHATHIA
5.1. TemaTruecKuii miIaH JUCIUATUIAHBL (MOIYIIS)

KonrakTtHast pabdora (1o yuyeOHbIM
3aHATHAM), Yac. Kon
o HMHJIAKATOP
Q| nexuumn 113 JIP Bcero, a
Ne Pazmensl quCUIUIHHEI S CP qac JIOCTHKEHH
8 W3 HUX U3 HUX W3 HUX ' a
Ha Ha Ha KOMIICTCHI]
MpaKTH- TpaKTH- MpaKkTH-
BCETO 4eCKyIo BCEro - BCET0 4eCKyIo 5058
MOJAro- TOATro- MHOATo-
TOBKY TOBKY TOBKY
L pasnen. Ob6mereopeTHIecKue
BOIIPOCHI XUMUHU
OIIK-1.1,
VK-1.1,
1.1. | OGuire BOpOCkl XUMUHU 21 10 14 16 44 84
VK-1.2,
VK-2.4
2|2 paznen. CneunanbHbie
BOIIPOCHI XUMUU
OIIK-1.1,
K-1.1
2.1. | CriertnanbHbIe BOTIPOCHI XUMHUHU | 2 | 6 2 12 20 Y '
VYK-1.2,
VK-2.4
3. |3 pasnmen. KonTpoias




3.1.

3auér

OIIK-1.1,
VK-1.1,
VK-1.2,
YK-2.4

5.1. Jlekuun

No
pasn

HanmenoBanwme pasnena
U TEMBI JICKITUH

HaumeHnoBanue u KpaTkoe coaep:kaHue JEKIUn

OO61me BOmpOoCkl XUMHH

CrpoeHue aToMa U CUCTEMATUKA XMMUYECKUX 3JIEMEHTOB

CocraB aromubIX siaep. M3oronsl. CTpoeHue 371eKTPOHHBIX 000J104eK
atomoB. [IpuHnun Heonpenenennocty I eizendepra. KBanToBsie ynca.
[TpaBwiia 3amoTHEHUS IEKTPOHAME aTOMHBIX opOuTanei. [TpuaImmn
[Taynu. [IpaBuno Xynna. [IpaBuno KneukoBckoro.

[Mepuoanueckwnii 3axon u Tabmuna J.1. Menneneesa. [lepuoanaHocTsb
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOTO CTPOCHHUS.

OO61me BOmpoChl XUMHH

XHUMHUUYECKas CBA3b U MEKMOJIEKYJIIPHBIE B3AUMOIECHCTBHS
Xumudeckas cBsa3b. KoBajieHTHas moJisipHasi, HEMOJsIpHasi, TOHOPHO-
aKLIeNTOpHAs, HOHHAs CBA3b. MeTtaimmyeckas cBs3b. BonopoaHas cBA3b.
Bnusiaue Trma cBsi3u Ha (GU3MKO-XUMHUYECKHE CBOMCTBA BEIIECTB.

OO611ue Bonpochl XUMUN

DHepreTruka XUMHUYECKUX PeaKIui

Xumu4deckas TepMouHaMuKa. TermioBoi 23 HEKT XUMHUIECKUX PEaKITHii.
IlonsTue sHTanenus. 3akoH ['ecca, cinencTBue 3akoHa I'ecca. [lonsaTue
SHTponus. MI3MeHeHNe SHTPONUY B X0/ peakiuu. DHeprus [ uooca.
CaMornpoun3BoOJILHOE MPOTEKAHUE PEAKITUH.

OO6mue BOmpoCkl XUMHH

PacTBOpHBI U CBOMCTBa PAaCTBOPOB

OO6pa3zoBanue pacTBOPOB. PacTBOPUMOCTD, (haKTOPBI, BIUSIOIINE HA
pPacTBOPUMOCTH BelecTB. PacTtBopumocTs ra3oB. 3akoH ['eHpwH.
KonnenTpanus pactBopoB. HacelllieHHBIC, HEHACKHIIIICHHBIC U
MepeHachIEeHHbIE PAaCTBOPHI. CIIOCOOBI BBIPAKEHUSI KOHIICHTPAIIHI
pactBopoB. duddy3us u ocmoruueckoe nasinenne. OOmHe CBOMCTBA
pactBopoB. 3oronnueckuii koappuuument. 3akoH Paymns. Temneparypa
KHUIICHUS U 3aMep3aHus PAaCTBOPOB.

CHGI_II/IaJ'IBHBIe BOIIPOCHI
XUMHNHU

OcCHOBBI 25IeKTpOXUMUU: ["aIbBAaHUUECKUM 2JIEMEHT. DIEKTPOIU3
pacTBOPOB U PACIIIABOB.

Bo3HMKHOBEHME CKauKa OTEHLIMAIA HAa IOBEPXHOCTH pa3zieia MEXAY
METaJUIOM U pacTBOpoM. Bomopoansiii snektpoa. CtanmaapTHbIE
JJIEKTPOIHBIE TOTEHIMANIBI. Y paBHeHUe HepHera. P aktuBHOCTH
MeTaJJI0B. XMMUYECKHE CBOMCTBA METAJIJIOB.

l"anpBannueckue 3eMeHTHl. Y CTpOUCTBO 35eMeHTa JJanuains — Skoou.
Pacuer D/IC.

Onpenenenne KaTOAHBIX U aHOJHBIX MPOIECCOB IIPH IEKTPOIH3E,
orpeziesieHue MPOAYKTOB IEKTPOn3a, 3akoH Dapanes.

CHCI_II/IaHBHBIC BOIIPOCHI
XUMHUHU

KOppOSI/I}I MCETAJlJIOB, MeToabI 3alIUThI OT KOPPO3HUM.

KOppOSI/I}I MeTaJLI0B. Buanl KOPPO3HUH. MeToas! 3alIUThl METAJIJIOB OT
KOppO3uHu. 3aH_II/ITHLIC IIOKPLBITHA. Buast HOKpLITI/Iﬁ, AHOJHBIC U KaTOOHBIC
TIOKPBITHA. 3J'ICKTp0XI/IMI/I‘-ICCKaSI 3aluTa, IpUHIUIT JIeHCTBHS.

CneuunanbHble BOIPOCHI
XUMUU

OCHOBBI OPraHUYECKOW XUMHUU U XUMHUH TTOJIUMEPOB.

OCHOBHBIE KJIaCChl OPTraHMYECKUX COCTMHEHUHN U TTOJTUMEPOB.
BricokomonekynsipHble coeAMHEHHS. TepMOoTuIacCTUYHbIE 1
TEPMOPEAKTUBHBIE MOJUMEPHI. XMMHUUYECKasi CTOUKOCTh, CTAPEHUE U
JNECTPYKLMS [TOJTUMEPOB.




5.2. IlpakTuyeckue 3aHATUS

Ne
pasn

HaumeHnoBanue paznaena
U TEMBI MPAKTUYECKUX
3aHATUN

HanmMeHnoBanue u conep:kaHue NPaKTUUYECKUX 3aHATUN

OO1u1rie BOMpOChl XUMHU

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHN4YCCKUX COG,[[I/IHGHI/Iﬁ

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPTraHN4YCCKUX COG,[[I/IHGHI/Iﬁ (OKCI/II[BI, KHCJIOTHI,
OCHOBAaHM:I, COJIM CPEAHHUE, KHCIIBIC, OCHOBHBIG)Z Ha3BaHHA, OCHOBHBIC
XMMHYECKHE CBOMCTBA.

OO61me BOmpOoCkl XUMHUH

OCHOBHBIC 3aKOHBI Y TIOHATHUS XUMUN

OCHOBHBIE 3aKOHBI XMMUUO COXpAaHEHUS MACChI, IOCTOSTHCTBA COCTaBa,
KpPaTHBIX OTHOIICHUH, ABoragpo). OCHOBHBIE MMOJIOKEHUSI ATOMHO-
MOJIEKYJIsIpHOTO yueHus. KoanuecTBo BemecTBa. DKBUBAJICHT BEIIECTBA.
Pacu@r SKBUBAJICHTHBIX MAacC CIIOXKHBIX BEIICCTB. 3aKOH KBHBAJICHTOB.

OO11ue Bonpocsl XUMUN

XuMHuecKasi KHHETHKA U PAaBHOBECHE.

CkopocTh XUMUYECKOHN peakuuu. PakTopsl, BIUSIOIINE HA CKOPOCTh
peaknwuii. 3akoH aeictBus mace. [IpaBuno Bant-I'odda. Dueprus
aKTHBaLUU. Y paBHEHUE AppeHnyca. BiausiHue kaTaiu3aTopa Ha CKOPOCTh
XUMHUYECKUX PEAKIUH.

OO6patumsbie peakuu. XuMuueckoe paBHoBecre. KoHcTaHnTa paBHOBeCHS
B FTOMOT'€HHBIX U F€TEPOreHHbIX Ipoueccax. CMellleHne paBHOBECHS.
[Tpunuun Jle [latense.

OO6111e Bonpocsl XUMUN

PacTBOpbI 1 CBOMCTBA pacTBOPOB.

PactBops! anekTposintoB. CHIIbHBIE U CIIA0bIE SJIEKTPOIHUTHI.
Jluccoumanus cojieid, KUCIOT, OCHOBAaHUH. DIICKTPOJIUTHICCKAS
nuccormanus. CTerneHb 1 KOHCTaHTa TUCCOIMAIlMU. 3aKOH pa30aBIeHHs
OctBanbaa. Monnoe npoussenenne Boibl. BoopoaHblil moka3arens.
Bunsr cpenbl B BomHBIX pacTBopax. I 'maponus comneit. CriocoObl yCHICHUS
TUAPOIIH3a.

OO611ue Bonpochl XUMUN

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC pCaKIuru.

CreneHpb oKHcIIeHUs 3neMeHTa. OKHCINTEIbHO-BOCCTAaHOBUTEIBHBIC
pC€aKluu, UX THIIbI. OKHCIUTEIN U BOCCTAHOBHUTEIIH. HaHpaBHeHI/Ie
MMPOTCKAHUSA OKUCITUTCIIBHO-BOCCTAHOBUTCIILHBIX ITPOLECCOB.

OO611ue Bonpochl XUMUU

XHUMHS METAIIOB
O6mue ¢puznyeckrne 1 XMMHUYECKHE CBOMCTBA METAJIJIIOB (B3aUMOJECTBHE
K HEMeTaJJIaMH, BOJIOH, KHCIOTaMH, KuciotaMu-okuciautesiMu: HNO3

pa36, HNO3 xoni, H2SO4 koH).

CHGI_II/IaJ'IBHBIe BOIIPOCHI
XUMHHU

OCHOBBI 2JIEKTPOXUMUU: ["aIbBaHUYECKHH 3JIEMEHT. DIEKTPOIU3
pPacTBOPOB U PAcIJIaBOB.

Pemenue 3anau mo pacué€tsr JC raqbBaHUYECKOTO JJIEMEHTA,
COCTaBJIEHUE CXEMBI TAJIbBAHUYECKOTO JIEMEHTA, 3aIUCh YJIEKTPOTHBIX
MPOIIECCOB, MPOTEKAIOIINX MTPH TaAIbBAHMYECKOM TIporiecce. Pemenne
3aJ1a4 Ha 3JIEKTPOJIU3 PACTBOPOB.

5.3. JIJaGoparopubie pabOThI

HanmenoBanue paznena

No
- Y TEMBI JTA0OPATOPHBIX HanmMenoBanwme u cojfiep:kanue 1a00paTOPHBIX paboT
P pabot
1 los Knaccudukanus HeOpraHmuecKux COeTMHEHUH.
IHC BOTIPOCLI XUMUH | 173y yenme cBOIMCTB OCHOBHBIX KIIACCOB HEOPTAHHUECKHX COCMHEHHIL.

OcCHOBHBIE 3aKOHEI U IOHATHS XUMUH

1 | O6ume Bompock! xumun | OTIPe/ieIeHre  MOJISIPHOM MacChl SKBUBAICHTA U (haxTopa
SKBHBAJICHTHOCTH IIPOCTOTO U CJIOKHOTO BEIICCTBA.

1 O6iHe BOIpoCH! XuMHYecKasi KHHETUKA U paBHOBECHE




XUMHNHU

N3ydeHne BIusSHUSA KOHIEHTPALMU U TEMIIEPATYPBI HA CKOPOCTh
XUMHUUYECKOHN peaklM1, U3y4eHUE PAaBHOBECHOTO Mpoliecca.

OO1u1re BOMpOChl XUMHU

PacTtBOpEBI M CBOMCTBa paCTBOPOB
N3yuenune nmpouecca quccouUaluy BEIECTB B pacTBOpax,
H3y4eHUe IIpolecca ruApoIn3a COJICH.

OO1u1re BOMpoChl XUMHU

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE p€aKuuun

I/I3Y'-IGHI/I€ OKHCJIINTCIbHO-BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ nepmMaHraHara
KaJlysia, iuxXxpomMara KaJusd, flOI[PIIIa KaJIisa B 3aBUCHUMOCTHU OT CPCIbI
pacTBopa.

OO1u11e BOMpoChl XUMHU

CaoiicTBa METaJIIOB
[IpoBenenune 3KCIEPUMEHTOB MO XUMUYECKOMY B3aUMOJICHCTBUIO
METaJUIOB C PaCTBOPAMM KHUCIIOT, IIEI0YEN U COJIeH

5.4. CamocTosTenpHas paboTa 00yJaroIIuXCs

Ne
pas3n

HaumeHnoBanue pazjena
AUCHUITIIMHBI U TEMBbI

CopepxaHue caMOCTOSITEIbHON pabOThI

OO6mue BOmpoCkl XUMHH

CTpOeHI/Ie aToOMa U CUCTEMATHKAa XUMHUYCCKUX DJICMCHTOB

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
QJICKTPOHHBIMU PECYpCaMH, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusl.
[TonroroBka K 3a4€Ty.

OO61me BOmpOoChl XUMHH

XuMUYecKas CBSI3b M MEKMOJIEKYJIIPHbIE B3aUMOJICHCTBUS.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIBHOM JIUTEPATYPOH,
3JIEKTPOHHBIMH PECYpPCaMHU, BHIIIOJIHEHUE JOMAIITHETO 3aJIaHMUSl.
[Toxroroska K 3a4€ry.

OO11me Bonpochl XUMUN

DHepreTruka XMMHUYECKUX PeaKIui

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJTHUTEIBHOU JIUTEPATYPOH,
3JIEKTPOHHBIMH PECYpPCaMHU, BHITIOJIHEHUE JOMAIITHETO 3aJIaHMUSl.
[Toxroroska K 3a4€ry.

OO6111e Bonpochl XUMUU

Krnaccudukanys HeopraHnueckux coeAMHEHNN

Pabora ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIBHON JIUTEPATYpPOH,
OJICKTPOHHBIMHA PECYpPCaMM, BBIIIOJHCHUC JOMAIIHETO 3a/laHKA.
Odopmienne oruéra o nmabopatopHoit padote. [lonroroska k 3auéry.

OO111e BOMpOChl XUMHUU

OCHOBHBIE 3aKOHBI U ITOHATHASI XUMUH

Pabora ¢ KOHCTIEKTOM, OCHOBHOM U JTOTIOJIHUTEIBHON JIUTEPATYpPOH,
OJICKTPOHHBIMHA PECYPCaMM, BBIIIOJHCHUC JOMAIIHETO 3a/laHK.
Odopmnenne otuéra o mabopatopHoit padote. [lonroroska k 3auéry.

OO111e BOMpOChl XUMHUU

XuMHYecKasi KHHETHKA U PABHOBECHE

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTMIOJHUTEIBHOM JIUTEPaTypOH,
3IIEKTPOHHBIMHU PECYPCAMU, BHITTOTHEHUE IOMAIITHETO 3aJaHusl.
Odopmiienne otuéra no aboparopHoii padore. [Toaroroka k 3auéry.

OO6mIre BOmpOoCkl XUMHUH

PacTtBOpEI M CBOMCTBa pacCTBOPOB

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYPOH,
3JIEKTPOHHBIMHU PECYPCAMHU, BBIIIOJIHEHUE JOMAILHETO 33/ 1aHUS.
Odopmiienne otuéra no naboparopHoii padore. [loaroroka k 3auéry.

OO6mIre BOmpOoCkl XUMHUH

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC PEAKIINU

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATypOH,
OJICKTPOHHBIMHU PECYpPCaMM, BBIITOJHCHHUE JOMAITHETO 3aJaHu.
Odopmnenne oruéra o mabopatopHoit padote. [lonroroska k 3auéry.

OO1u11e BOMpOoChl XUMHUU

XUMUS METAJIOB

Pa6ota ¢ KOHCTIEKTOM, OCHOBHOM U JIOMIOJIHUTEIBHOMN JIUTEPATypOH,
3JIEKTPOHHBIMU PECYPCaMU, BHIMIOJTHEHHUE JOMAITHETO 3aaHHUs.
Odopmnenne oruéra o mabopatopHoi padote. [lonroroBka k 3auéry.




CrneruanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI JIEKTPOXUMUU: | aTbBAHUYECKHI 2JIEMEHT. DJIEKTPOIH3
pPacTBOPOB U PACILIIABOB.

Pabora ¢ KOHCTIEKTOM, OCHOBHOM U JAOMOJHUTEIBHOMN JINTEPATYPOH,
AIIEKTPOHHBIMU PECYPCaMU, BHIMIOJTHEHHUE JOMAITHETO 3a/IaHHUS.
Odopmnenue otuéra o maboparopHoit padore. [loaroroBka k 3a4éry.

CHGI.[I/IaJ'II)HBIe BOITPOCHI
XUMHNHU

Koppo3us metannos. MeTo il 3a1IUTEL OT KOPPO3UU

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOJTHUTEIBHON JTUTEPATYPOH,
AIIEKTPOHHBIMU PECYPCaMU, BHIIIOJIHEHHUE JOMAITHETO 3a1aHHUS.
Odopmnenue otuéra no JaboparopHoii padore. [logroroska k 3a4€ry.

CHGI.[I/IaJ'II)HBIe BOITPOCHI
XUMHNHU

OCHOBBI OPraHUYECKON XUMHUH U XUMHUU TTOJIUMEPOB.

PaboTa ¢ KOHCIEKTOM, OCHOBHOM U JOMOJTHUTEIBHOU JTUTEPATYPOH,
QJICKTPOHHBLIMHA PECYpCaMHU, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusl.
[ToaroroBka K 3auéry.




6. MeToguveckne MAaTEPHAJIBI 1JIs1 CAMOCTOATEILHON padoThl 00y4aIOIIMXCS N0 AUCHUIIIHHE
(Moay110)

VY4eOHast mporpaMma BKIIOYAECT HE TOJIBKO ayJUTOPHBIC 3aHATHS, HO yEIsIeT BAXKHOE BHUMAaHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. [t yCenmHoro 0CBOEHUsI TEOPETHUECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTKa TeKcTa); MOBTOpHAs paboTa HaJ ydeOHBIM MaTepralioM (yaeOHUKa, IEPBOUCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 110
00pas3ily; pelieHre BapuaTUBHBIX 33/1a4 U yrpaxHeHuil; Eciu camocToaTeNnbHO He yiaeTcs pa3ooparhes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOTIPOC U 3a/1aTh €T0 MPENOIaBaTENI0 Ha JEKIINU, TPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi JUCHMIUIMHBI OIPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIN MaTepuall, IPAKTUUCCKUX U JIAOOPATOPHBIX 3aHITHH, MPEIIOIararonux
3aKpeIUICHHE H3yYeHHOT0 MaTepuana u popMupoBaHuE y 00yUaromerocst HEOOX0UMBIX 3HAaHWW, YMCHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaMOCTOATCIIbHAA pa60Ta
00ydJaronmxcs, KOTopas BKJIIOYaeT B ceOsl H3yUYCHHE TCOPETHUYCCKUX BOIPOCOB JUCIIUILUIMHBI, IIOJATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOIr0 OCBOCHUA JUCHUITIMHBI H€O6XOI[I/IMO mocemars BCEC 3aHATHUA, T.K. JIF000H IIPpOITYCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U na60paT0pHI,1x 3aHATHUAX 3aKPCILIACTCA
MarTrepual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas K U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBKe K MpakTUYECKUM U TaOOPATOPHBIM 3aHATUSM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00yYaroImuMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKHUE 33/I1aHUS B paMKax U3y4yaeMou TeMbl; 3) 03HAKOMUTHCS C METOAUYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00OPaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITIOJTHEHHBIM
1ab0paToOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIe MaTepPHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISI YCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs M0 JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMHN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko n HaumMeHnoBaHue
No KonTponupyemsbie pa3ienbl JUCIUTUIMHBI . Bun orteHOuHOTO
WHJIMKATOpa KOHTPOIUPYEMOM

/11 (Momyst) KOMITETEHIIHH cpelcTBa

OIIK-1.1, YK-1.1, YK-1.2, | YcTHBI onipoc, TeCTHI,
1 | OGmue Bonpocsl XMMUU

YK-2.4 pelieHue 3aaa4
OIIK-1.1, YVK-1.1, YK-1.2, |ycTHBIi ompoc,
2 | CneunanbHble BOIPOCHl XUMHUH
YK-2.4 penieHue 3aaad, TeCThI.

OIIK-1.1, YK-1.1, YK-1.2, |ycTHBIi onpoc,

3 |3auér
YK-2.4 pelIeHne 3a1a4, TECTHI.




7.2. TunoBble KOHTPOJIbHBIE 33JITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIE IJIs OIICHKHU 3HAHUI, YMEHHI U HABBIKOB U (WJIH) OTBITa MPOPECCHOHATHHON AeSITENLHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MIPOIECCE OCBOCHUS TUCIIUTUTMHBI

[Tonydenue 3a4€ta Mo MUCHUIUIMHE MIPEAINOJIaracT BEIIOTHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CEeMECTp JJIs IPOBEPKHU C(HhOPMUPOBAHHOCTH MHIUKAaTOpa gocTrxkeHus komnereruii OITK 1.1, OITK-1.3,
OIIK-1.4, OIIK-1.5, YK. 2.4, YK-1.1, YK-1.2

ATttectanmonHas pabora Nel BkItouaet B ce0st TEMbI: CTPOCHHE aTOMa, XUMHYECKast CBSI3b, KI1aCcChl
HEOPraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUYECKUX PEaKLIU

ATtTectanmonHast pabota Ne2 BKITIOYaeT B ce0sl TEMBI: AJIEKTPOIUTHIECKas aucconuanus, pH,
TUIPOJIN3 COJIEN, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINH, TaJIbBAHUYECKUI AIIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHON paboTsl Nel

Nel. Onpenenuth YUCIIO 3IEKTPOHOB B aTOME IIUHKA. 3alKCaTh MOJIHYIO SJIEKTPOHHYIO
KoH(urypauuto aroma. KakoBa BasieHTHOCTh aToma?

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUIUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Tpu B3aumoneiicTBuu 3,24 r TpeXBaJIGHTHOTO METaJlIa ¢ KHUCJIOTOM Boiaensiercs 4,03 i
BOJIOpoa (H.y.). Beraucinre 3KBUBaJICHTHYIO, MOJILHYIO 1 aTOMHYIO MacChl METalIa.

Ne4. Bo ckoiibKO pa3 H3MEHHUTCS CKOPOCTh peakiun rmpu S0°C, ecnu npu IeHCTBUN KaTaau3aTopa
sHeprus akTuBanuu ymenbiaercs ¢ 70 kIx mo 50 kJx?

Ne5. 3anmcath AHCCOIMAIINIO BEIIECTB: THAPOKCUI HATPHSI, CEPOBOAOPOTHAS KUCIIOTA, XJTOPH]T
ATFOMHUHHUS, TUAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHMS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aIUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

Nel. Ompenenuts pH pactBopa, o6bemom 100 mi, B kotopoM coaepsxkutcs 0,063 r a3oTHOMI
KHUCTIOTHI.

Ne2. TToasepratotcst 11 THAPOIU3Y pacTBOphI cienyronmx coneit: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE Y HOHHBIE YPaBHEHUS TUAPOIN3a COOTBETCTBYIOLIUX COJIEH.

Ne3. PaccTaBuTh KOO PUIIMEHTHI B ypaBHEHHUSIX PEAKIIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBHUTb JIEKTPOHHBIE YpaBHEHUs. 1S KaXkKI0W peaklUuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCA
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

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

Ne4. Beruucnute 9/]C raabBaHMUECKOT0 3JIEMEHTA, COCTOAILETO U3 TUIACTUH KaJAMUs U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX couteil ¢ KoHieHTpaiei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUThH CXeMy
3JIEMEHTa, HalMCcaTh YpaBHEHUS 3JEKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

No5. Kakyro maccy Ca(OH)2 nyxHO 106aBuTh K 50 J1 BOABI, UTOOBI YCTPaHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOIB/T?

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB O0YUYESHHUS MO AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTJIMYHOY (3a4YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JUCHUIUTMHBL, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE UCIIOJIB30BAHNE HAYYHOW TEPMHUHOJIOTHH, CHCTEMATHUECKHA IPAMOTHOE
Y JIOTUYECKHU MPABUIILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJTIO)

YMEHUS:

- yM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITU;

- BJIaJIC€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOIMKHY BBITTOJIHCHHS
3aJIaHuM;

- rpaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTApHUeM YYeOHON JUCIUTUIMHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUYECKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHHUS 3a1aHUN

Ornenka
«XOpOIIOY (3a4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLHUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOM
paboueii MporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBUJIBHO M3J1araeT OTBETHI HA BOMIPOCHI, YMEET JIeIaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUH HAYYHBIX U TPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPAKTUYECKUX 3aHATUAX, YIaCTHUE B TPYIMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUM;

- cpeIHUl ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueii mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBITTOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Onenka 3HaHUA:

«yZIOBJIETBOPUTEIILHO - JOCTaTOYHbI MUHUMAJIBHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYypPbl, PEKOMEHA0BAaHHON paboyell mporpaMMoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JIeJIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
O1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLIENIUAX U HAIIPABJICHUAX
10 TUCLUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUY TUIIOBBIX 33]1a4;

- YMEET 10/l PyKOBOJCTBOM IIPENOJaBaTelIs PeIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa noj| pyKOBOJCTBOM IIPENoaBaTessl Ha MPAaKTUYECKUX 3aHATUSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY aJITOPUTMA BBIMOJIHEHUS 3alaHUH

Ornenka 3HAHUS:

«HEYJIOBIICTBOPHUTEIBHO» |- hparMeHTapHbBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINIOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeii mporpaMmoi 1mo
M CLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaronuxcsi, HeoOXOIUMBbIE JJIs OIICHKU 3HAHUI, YMEHHI U HAaBBIKOB U (MJIM) OTIbITa MPOQEeCcCCHOHATBHON
NEeSITeIbHOCTH, XapaKTePU3YIOIIUX 3TaIlbl JOPMUPOBAHUS KOMIETEHIIUN B IPOIIECCE OCBOCHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCHI Il MPOBEIEHHS TPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

[TprmMepHBIE TEOPETHUECKHE BOIIPOCHI:

1. Knaccugukanys HeoOpraHnueckKux COeAMHEHUN (OKCHIbI, KUCIIOThI, OCHOBAHMUSI, COJIU CPEHUE,
KHCIJIBIC, OCHOBHI)IG)I Ha3BaHHA, OCHOBHBIC XUMHNYCCKUEC CBOMCTBA.

2. Crpoenue atoma. KBantoBble uncna: o003HaueHue, (Gu3nuecKuit CMbICI.
. Hpunnun [Taynu. IpaBuno Xyuna. [lpasuno KneukoBckoro. CTpoeHue 3JeKTPOHHBIX 000J104€K

(8]

aTOMOB.
. [lepnoanueckuii 3akoH u nepuoandeckas tabnumna [1. 1. Menneneena.
. Xumu4eckas cBa3b. KoBaneHTHas MoisipHasi, HeMoJIspHas, HOHHAs CBSA3b.
. XuMHu4eckas cBA3b. Metammmueckas cBs3b. BoopoaHas cBs3b.
. KommuiekcHble coefuHEHNs: CTPOEHUE, TOJTyYEeHNE, HOMEHKIIATYypa.
. CkopocTh XUMHUECKHX peakiuii. OcHOBHBIE ()aKTOPBI, BIUSIOIINE HA CKOPOCTh PEaKIuil.
. Kunetnka xuMnuecknx peakunid. 3aKOH JAeMCTBYIOIIMI Macc. MI3MeHeHne CKOpOCTH IpH
M3MEHEHUHU KOHIIEHTPAIMH BEILEeCTB, AaBleHus, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKuX IMapaMeTpoB
3aBUCHUT, OT KaKUX HE 3aBHUCHT.

10. Temnieparypa kak ¢pakTop KUHETUKH XUMHUYECKUX PEaKIINii: BO3IEHCTBUE TEMIIEpaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBuenue Appennyca. Katanuzaropsl: onpezaeneHue,
MPUHIIMI JEHCTBUS HAa MEXAHU3M PEAKIIHIA.
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11. Xumudeckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHHUS, 3alMUCh KOHCTAHTY PaBHOBECHs B 00IIIeM
uze. [Ipunnun Jle [latense. Biustaue temMnepatypsbl, JaBJIEHUAS U KOHLIEHTPALIMN BEIIECTB HA CMEILICHUE
paBHOBECHSI.

12. CriocoOblI BbIpaXeHHsI KOHIICHTPAIMK PACTBOPOB: Ha3BaHUS, (JOPMYJIbI, €AMHUIIBI H3MEPEHUSI.

13. Dnekrponutuyeckas aucconuansi. CHIbHBIC U CIa0bIe AIEKTPOJIUTHI: ONPEICIICHUE, TPUMEPHI.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeleHrne XMuMUIeCKOro paBHOBECHSI TIPU TUCCOIUAIIUU (BIUSHUE
TEMIIEPATYPhI, pa30aBICHHs], OTHOMMEHHBIX HOHOB).

14. lonnoe npousBeacHUE BOABL. BomopoaHbIil mokaszaTelns cpeasl. Pacuetr pH cHIbHBIX U Clla0ObIX
AJIEKTPOJIUTOB.

IMaaponus coneid. CMmenieHre XMMUYECKOr0 paBHOBECHSI poIecca THApoIin3a (TeMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

15. XKectkocTh BO/IBI, €€ BUBI, CIOCOOBI YCTPAHCHHUS.

16. JlucriepcHbIE CHCTEMBI, UX Kiaccu(UKAIWs, CTPOSHUE MUIICILIBL.

17. O0mue pusnyeckre U XUMUYSCKHE CBOKWCTBA METAJLIOB (B3aUMOJICHCTBHE K HEMETAIJIAMU,
BOJIOM, KuCIoTaMu, kuciioTamu-okucauTesimu: HNO3 pa36, HNO3 konn, H2SO4 koHir).
DIEKTPOXUMUYECKUN Psil HAPSKEHUS] METAJLIIOB.

18. 'anpBaHWYECKUH AIIEMEHT: MPUHITUIT PaOOThI, IIPOIECCHl HA KaTOE, MPOIIECCHl Ha aHOJIE,
OTJINYME OT dJIEKTposin3a. Y paBHeHHE HepHCTa — BhIYKCIIEHHE TOTEHIIUANA Jis 3eKTpoa. CTaHaapTHBIN
anekTpoaHbIi moTeHnrat. DJIC raapBaHUYECKOT0 JIEMEHTA.

19. DnexTponaus: onpeneneHne, OTIWNINE OT TaIbBAHMYECKOTO 3JIEMEHTA. DJICKTPOJIM3 BOJIBI, COJICH,
KHCJIOT U OCHOBaHMM. 3akoHbl Dapanest.

20. Koppo3ust MeTaioB B KHCIIOW, HEUTpaIbHOU Cpeie B KUCIOPOIHON U OECKUCIOPOAHOM cpeie.
Buasl koppo3un. MeTobl 3a1U Tl METAIOB OT KOPPO3HUH.

21. BaxkHeiilive npupoIHbIE COEAUHEHUS KaJbIUs, BO3YIIHbIE U THIPaBINYECKUE BKYLIUE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOLIECCHI ITPU UX MOIYYEHUHN U TBEPACHUHU.

22. IlonumepHbIe MaTepHalibl, X 0COObIe CBOMCTBA, OCHOBHBIE BUbI TOTUMEPOB, O0IACTH UX
MPUMEHEHUS.

7.4.2. llpakTryeckue 3aJanus sl IPOBEICHUSI POMEXKYTOYHON aTTECTAIUUA 00YyJaIoIUXCs

1. Hanucath ypaBHeHHE XUMHUYECKOM peakluu, pacCTaBUTh KOI(PPUIIUESHTHI.

2. PaccunTtath BBIXOJ MMPOIYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccuntats TemioBoit 3 HekT XuMUIecKor peaKITii.

4. PaccunTaTh N3MEHEHHE CKOPOCTH XUMUYECKON PEAKIIUH IIPY U3MEHEHUH KOHLIEHTPALIUY BELIECTB
WU TEMIIEPATYPBL.

5. Hamucats ypaBHEHUE JIEKTPOIUTUYECKON AUCCOLMALIMY U BBIPAXKCHUE 1JI1 KOHCTAHTBI
JUCCOLUALIUN.

6. Paccunrarh 3Hau€HNE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hancats ypaBHEHHE TUAPOIN3a COJIH.

8. CocTaBUTh CXEMY IaJIbBAHUYECKOTO JIEMEHTA, paccuuTarh DJ[C 3T0oro anemeHra.

9. BruncauTh Maccy BEIIECTBA, BBIIEIUBILErOCs TP JIEKTPOIU3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, ONIPENEIUTh OKUCIUTEND U
BOCCTAHOBUTEb.

11. Hanmncatp ypaBHEHME peakny MeTaula ¢ BOJOM, KUCIOTON WM PaCTBOPOM LIENOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3HH METAIIIIOB.

[TpakTryeckue 3aqaHus IS IPOMEXYTOYHOM aTTeCTalluu pa3MeliieHsl o aapecy SMMOC Moodle
(https://moodle.spbgasu.ru)

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (IpyU HaTHYHH )
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa MPO(heCCUOHATBHON JeSTENIbHOCTH, XapaKTepPHU3YIOIIKe 3Tarbl OPMUPOBAHUS KOMIETEHIIHMA
[Ipouenypa npoBeseHNs MPOMEKYTOUHOM aTTECTAllMU U TEKYIIETO KOHTPOJISl YCIIEBaEMOCTH
periaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPraHU3aluy U
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalui 00yJaromuxcsl.
[Tponetypa orieHnBanust GOPMHUPOBAHUS KOMIIETEHIIMNA TPY POBEIECHUH TEKYIIIETO KOHTPOJIS
npuBesieHa B 1. 7.2. TUNOBbIE KOHTPOJIBHBIE 3a/IaHUS WK UHBIE MaTEpUaibl TEKYILIETO KOHTPOJIS



MPUBEJEHBI B 1. 7.3.
[TpomMexyTodHas aTTecTanus Mo AUCIUIUTMHE TPOBOAUTCS B (hopme 3aueTa. 3a4eT MPOBOAUTCS C

Y4ETOM PE3YNbTATOB TEKYILETO KOHTPOJISI B CEMECTPE.

7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMITETCHIIMH IPH MTPOBEACHUH IMPOMEKYTOTHOM

aTTecTaluu
YDOBEHb OCBOCHMS U OLICHKA
OneHka OneHka
«HEYIIOBIIETBOPHUTENb | «yIOBICTBOPUTENHH | OLEHKA «XOPOILO» OrneHka «OTJIIMYHO»
HOY» o»
«HE 3a4TCHOY» «3a4TEHOY»
YpoBeHb 0cBOeHUS | YpOBEHBb OCBOCHHUS | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIIETEHIINH KOMITIETEHIINH KOMIIETEHIIUH KOMIIETEHIINH
«HEIOCTATOYHBII». «TOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommerenuu ne Kommerenun Komnerenmn Kommerennuu
c(hopMUpPOBaHBI. c(hopMUPOBaHBI. c(hopMUpOBaHBI. c(hOpMHUPOBAHBI.
3nanus oTcyTcTBYIOT, | CdopmupoBanb 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsSI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHsI | apryMEeHTHPOBaHHEIE,
Kprrepun chopMHUPOBAHBI 3HAaHUU. Y MEHHUS HOCSIT _ | BeecToponHye. YMeHnus
OICHMBAHIA (dbparmMeHTapHbI 1 PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapaxTep, MIPUMEHSIOTCS K
PENPOTYKTUBHBIN MIPUMEHSIOTCS K PEIICHHUIO KaK
Xapaxrep. PEIICHUIO TUTTOBBIX TUTIOBBIX, TaK U
JlemoHCTpUpYyETCS 3a/IaHHi. HECTaHJIAPTHBIX
HU3KUI YPOBEHb JleMoHCTpHUpyeTCsl | TBOPYECKHUX 3aJaHUM.
CaMOCTOSATENBHOCTH JIOCTATOYHBIN JeMoHcTpupyercs
MIPAKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKa. CaMOCTOSITEJIbBHOCTH | CaMOCTOSITEJIbHOCTH,
YCTOMYHBOTO BBICOKAsl aJJaITUBHOCTD
MPAKTUYECKOT0 | MPaKTUYECKOTO HaBbIKa

HaBBIKA.




OOyyarommmiics OO0yygaromumiics OOyuarommiics OO0yuvaromumiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: J€EMOHCTPUPYET:
-CYIIECTBEHHBIE -3HAHUS -3HAHUE U -r1y0oKHue,
po0eibl B 3HAHUX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apTyMEHTHpPOBaHHbIE
-IOMYCKaI0TCA -HETIOJIHbIE OTBETHl | KOHTPOJIHUPYEMOTO | 3HAHUS MPOTPaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MpU OTBETE | BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[I0JTHOE TIOHUMaHUE
Ha OCHOBHBIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OuIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYILIIHOCTHU MmaTepuana IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX OHATUN U M3JIaraeMbIxX -CIIOCOOHOCTD TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTUH, B
-HETIOHUMaHHe -HEYBEPEHHBIE U OOBSACHSATH CBSA3b | paMKax 00CYKIaeMbIX
SHAHUS CYUIHOCTH HETOYHBIEC OTBETHl | IPAKTUKHU U TEOPUH, 3aJlaHui;
JOTIOJTHUTEJIBHBIX | HA IOMOJHUTENIbHBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOPEYUS, yCTaHaBIUBATh U
3a/IaHui OuseTa. po0JIeMBI U OOBSCHSTH CBS3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIC U nocie0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHEIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI Ha UCYEPIBIBAIOIIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMONIHEHUH OO6yyarommiics Obyuaromuiics OO6yyaromuiics
MIPAKTUIECKOTO BBITIOJTHIII BBITIOJTHIII MPABUJIBHO BBITOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOe MPAKTUYECKOE 3ajaHue
oOyuaroruiics 3ajaHue Oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan
MIPOJIEMOHCTPHUPOBAN | CYIIECTBEHHBIMU HEOOIBIIUMU OTJIUYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUU. Homyckatorcst [Tokazan xoporue | ydeOHOro Marepuaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemaer
3a/1aHUS HE COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI Y pemieHUun y4eOHOT0 MPAKTUYCCKHEC 3a/IaHuUs
YMEHHUS OO6yyaromuiicst He MPAKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3alaHUM. [IpennoxxeHnHbie OtBeTunn Ha Bce
owtera mpu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JIOTIOTHATEIbHBIC | 3aJIaHus PEIICHBI C BOTIPOCHI.
HaBOJISIIIMX BOIIPOCAX BOITPOCHI OBLIO HEOOJIBIIUMH
MIPETo/1aBaTelIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJIBIITUHCTBO
JIOTIOTHUTEITHLHBIX

BOIIPOCOB.




He moxeT BBIOpaTh UcnbiThiBacT be3 3atpynHenui
METOJIUKY 3aTPYyJHEHUS 10 BEIOHMpaeT
BBITIOJIHEHHUS BEIOOPY METOIMKHU CTaHIAPTHYIO
3a/1aHUM. BBITTOJIHEHUS METOAUKY
JHomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHHS
OLIMOKYU TpU JlomyckaeT ommoku 3a/1aHUM.

BBITIOJTHCHUH
3aJIaHuH,
HapyIIAKIINUE JJOTUKY

P BBITIOJHEHUN
3aJIaHuM,
HapyIICHUS JIOTUKH

JlomyckaeT omuoKku
IIPU BBIOJTHEHUH
3aJIaHni, HE

pelieHus 3a1ay. penieHus 3aay. HapylIaroue
BIIAJICHHE Henaer UcnbiThiBaeT JIOTUKY pEIICHUS
HABBIKAMHU HEKOPPEKTHBIE 3aTPyIHEHHUS C 3a1a4
BBIBOJIBI. dbopmynupoBanueM | Jlenaer KOppeKTHbIE
He moxer KOPPEKTHBIX BBIBOJIbI 10
000CHOBATh BBIBOJIOB. pe3yabpTaTam
AITOPUTM HcnpiTeiBaeT pelieHus 3a1a4u.
BBIIIOJIHEHUS 3arpynHeHus npu | OGOCHOBBIBAET X0
3a/1aHUM. 000CHOBaHUU pelieHus 3aaau 6e3
ajaropuTMa 3aTpyAHEHUI.
BBIITOJIHEHUS
3aJlaHUM.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIOJHEHUH
3aJaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UPYyeT
pe3yJIbTaThl
BBITTOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OlieHKa 10 TUCIUTIIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETECHIIMM, 3aKPETUICHHBIX 32

JTUCIUTIIMHOM, U TIPEACTABIISIET COO0M cpeaHee apuMEeTHUECKOe OT BBICTABIICHHBIX OIICHOK IT0 OTICIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUS, BIaJCHUE HAaBBIKAMH).
OlLIeHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISACTCS, €CIIM CpeHee apuPMETHIECKOe HAXOIUTCS B
untepsaie ot 4,5 no 5,0.
OlIeHKa «XOPOIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeiHee apru(METHIECKOS HAXOIUTCS B
uHTepBaie ot 3,5 no 4.,4.
OlIeHKa «yI0BJIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpEIHEE apu(METHIECKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 1o 3,4.
OlIeHKa «HEYIO0BICTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISCTCS, €CIIU CpellHee apu(hMETHIECKOE
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U JOTIOJHUTEIBHON JIUTEPATYPHI, HEOOXOAUMOM /7151 OCBOCHUS TUCIUTITHHBI

(Monyns)
. KomnnuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JJaHMsI, U3/1aTEIbCTBO, TO/I U3/IaHUs yUeOHOU U
i AK3EMILISIPOB/AIIEKTP

y4eOHO-METOJUUECKOM JIUTepaTyphl

oHHBIN anpec IBC

OcHoBHas JJuTEpaTYypa

1 I'munka H. JI., [Tonkos B. A., babkos A. B., O0mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451561
JlonmoJJHHUTEIbLHAS JJUTEPATYPA
1 Xomuenko I'. I1., [lutoBuu U. K., Heopranndeckas xumus, CaHKT- http://www.iprbooksh
[TetepOypr: KBaapo, 2021 op.ru/103109.html
Bunkosa H. I'., bensiesa O. 4., Komea H. B., Hymiraesa A. B., Illymkuna A.
9 A., Tlony6osipunos I1. A., EnaneBa C. U., O6mas xumus. [TpakTukym, http://www.iprbooksh

[Ten3a: Ilen3eHckuit rocy1apCTBEHHBIN YHUBEPCUTET apXUTEKTYPhI
ctpoutensctBa, 9bC ACB, 2013

op.ru/75310.html

OOyyaromuecs 13 yucia nHBaIUA0B U uil ¢ OB3 obecreynBaroTcs MeYaTHBIMU U (WK
ANEKTPOHHBIMU 00Pa30BaTENBLHBIMU pecypcaMu B (popmax, alaliTHPOBAHHBIX K OTPAaHHUYEHUSIM UX
3JI0pOBBSI.




8.2. Ilepeuenn pecypcoB uHOOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «MHTepHET», HEOOXOIUMBIX JIIs

OCBOCHUS AUCIUTUIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «VHTEpHET»

DneKTpOHHBIN agpec pecypca

O6mras xumus s cryaertoB CITOIACY

https://moodle.spbgasu.ru

I'enedman M. U., FOctparos B. I1. Heopranudeckas Xumus:
Yyebnoe mocobue. 2-¢ uz., crep. - CI16.: M3gaTenbpcTBO
«Jlaaey», 2009. - 528 c.

https://e.lanbook.com/book/4030

XUMHUS B CTPOUTENIBCTBE

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

[TerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

AxwmeroB H. C. O6mias u HeopraHudeckas XuMus: Y 4eOHuK. — 8
-e u31., crep. - CI10.: MU3marenbcTBo «Jlaup»,2014. - 752 C.

https://e.lanbook.com/book/50684

OcHoBbl xumun. MHTepHET-yueOHUK (A. B. Manyiinos, B. H.
Pomuonos, HI'Y, HoBocubupck)

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

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DIEeKTPOHHBIN asipec pecypca

[Tepuonnueckue n3znanus CII6IACY

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

ObpazoBarenbuble nHTEpHET-pecypchl CIIOIACY

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

Nudopmanmnonnas cere CHEMMET (Poccust) Ha cepBepe XUMHYECKOTO
dakynpTeTa MI'Y sBIISICTCS COBOKYITHOCTBIO 0a3 JAHHBIX 110 XUMHUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHS ), pacIipe/IeJICHHBIX Ha -CepBepax B
npejesiax poccuicKoi yactu cetu Internet u BkiroyaetT 0Te4eCTBEHHBIEC U
3apyOexHble THHOPMAIIMOHHBIE PECYPCHI 10 XUMUHU

www.chem.msu.su

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

Poccuiickast rocymapcTBeHHas: OMOIMOTEKA

www.rsl.ru

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
o6ubamnorexa eELIBRARY.RU

HutepHeT-TpeHaxkepsl B chepe oOpazoBaHus

http://www.i-exam. ru

Cucrema qucraninonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

DIIEKTPOHHO-OMOIMOTEUHAs cucTeMa u3arenbceTsa 'Jlans"

https://e.lanbook.com/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMBIX MPU OCYIIECTBICHUU 00pa30BaTEeIHLHOTO
mpoliecca 1o AUCUUIUINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpoOCTPaHIEMOTO

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crioco6 pacmpocTpaHeHus
(JIMIIEH3MOHHOE MM CBOOOIHO
pacrnpocTpaHsIeMOE)

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE

8.5. MaTepI/Ia.HBHO-TCXHI/I‘{CCKOC obecrieueHue JAUCIHHUITIIINHBI

CBCI[CHI/I}I 00 OCHAIlICHHOCTHU y‘-IC6HBIX ay'IlI/ITOPI/Iﬁ 1 IOMEIICHUN A1 CaMOCTOSTEIbHOM pa6OTBI

HaunmMeHnoBanue yaeOHBIX ayJUTOPHI U
MIOMETIIEHUH JJIsi CAMOCTOSITENTLHON paObOTHI

OcHamieHHOCTh 000pY/JOBAHUEM U TEXHUUYECKUMHU
CpeAcTBaMu 00y4YeHuUs




40. JlabopaTopus SKCIICPUMEHTAIBHON (DH3UKH U
XUMHUHU

V. Eroposa 1.5/8

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

Becor naboparopasie 1100. Becwl 1abopaTopHbie
BJIT3-2200 I'. pH-meTp CHECKER (c moBepkoit),
CU, HANNA-98103. pH-meTp- MmumuBosnbT™MeT p pH
-150MU. AxBaguctumisat op AJlDa-4-. Acriuparop
AM-5M. Becbl GR-120. Beckoi maboparopusie BJITO-
2200.

Becsl nabopatopubie BJITD-150. MoHomeTp-
u3mepurensb "Craryc-2". Kongykromerp ECTestr Low
MbLIEBIAro3amiy MeHHbIN

KapMaHHbBIN 0e3 oBepku. [leus mydenpras 3mCHOJI-
3/11,xamepa u3 kepamuku. [Ipeo6p. PH- meTpuu. mal.
"Cratyc".

Cuetunk aspononoB CAIIONP-3K. CymmunbHbIH
mkad NOL 24/200. YcraHoBka TUTpOBaIbHAS
1200*643*1830.

[lIxad BBITSHKHOM C MOIBOAOM BOJIbI. MarHuTHas
memranka [19-0319. Maruutnas memanka [13-6100.

MaruutnHas memainka [196110 ¢ nogorpesom
1.75.45.0020

40. YaeOHbBIC ayTUTOPUH IS TTPOBEICHUS
MPaKTHYCCKUX 3aHATUH, TPYIIOBBIX U
WHIUBHIYaJIbHBIX KOHCYJIBTAIIMH, TEKYIIErO
KOHTPOJIS i POMEKYTOYHOH aTTeCTaIlluu

KoMrutekT MynbTUMETUIHHOTO 000pYy10BaHHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUHHBIN
MIPOEKTOP, PKPaH, ayTMOCUCTEMA), TOCKA, KOMILJICKT
y4eOHOI MeOeH, MOIKIIOUYCHUE K KOMITBIOTEPHOMN
cetu CII6I'ACY, Beixon B MHTEpHET

40. YaeOHbBIC ayTUTOPUH JUISl TTPOBEICHUS
JICKIIMOHHBIX 3aHATUH

YueOHast ayTUuTOPHS IJIs TIPOBEACHMS 3aHATHIA
JICKIIMOHHOT'O THIIA, KOMIUIEKT MYJIbTHMEIUHHOTO
o00opynoBaHus (TIEPCOHABHBIN KOMITBIOTED,
MYJbTUMEAMHHBIA TIPOCKTOP, IKPaH, ayJHOCHCTEMA),
JIOCKa, 9KpaH, KOMILIEKT y4eOHOI Mebenu,
noAKIroYeHue K kommnbiotepHoi cetu CITOIACY,
BbIX0J B IHTepHeT

40. TTomeneHus 171 CAMOCTOSITEITLHOM PaOOTHI

[Tomenienue 1151 CaMOCTOSITENILHOM pabOThI
(unTanbHbIN 3211 6ubmuoreku, ayn. 217): I[IK-23 mr., B
T.4. 1 m.- I[IK gmst mun ¢ OB3 (cucteMHblit 010K,
MOHMTOP, KJIABUATypa, MbIIIIb) C TOJKIIOUYEHHUEM K
cetn «HTEepHET» N 00ecreyeHneM J0CTyma B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOGI'ACY.

Jns naBanuaoB u nun ¢ OB3 obecnieunBaroTcs crieiiallbHbIe YCIOBUS A1 OJTyUYEHUs
o0Opa30BaHMs B COOTBETCTBUHU C TPEOOBAHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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