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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUun DOCTUXEHUA KoMNeTeHuumn oby4yeHus
KOMMNeTeHunn
He nNpeagycMOTpPEeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
HaumeHoBaHue KkomMneTeHUUN MHAMKaTopa AOCTUXEHUS Pe3ynbTathbl 00y4eHus
KOMnNeTeHUuun
KOMMNeTeHuuun
OrlK-1 CnocobeH pelwaTtb 3agaun no-1 onk-1 31 OMNK-1.1

npodgeccuoHanbHoOn
aedaTeribHoOCT Ha oCcHOBeE
NCMOMb30BaHUSi TEOPETUYECKUX U
NpakTUYECKMX OCHOB
€CTECTBEHHbIX U TEXHUYECKNX
HayK, a TaKkke maTeMaTU4ecKoro
annapara

BuisiBnsiet u knaccudpmumpyet
dusnyeckne n xumm4eckue
npoLecchl, NpoTekatoLme Ha
00bekTe NpodeccuoHanbHom
OeATeNbHOCTN

3HaTb: Knaccudukauuio
HU3NYECKMX U XUMUYECKNX
NpoL,ECCOB, NMPOTEKaLWMNX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

Y1 OMNK-1.1

YmeTb: BoissBnATb 1
KnaccudumumpoBaTb U3nYeckme u
XUMUYECKNE NPOLIECChI,
npoTekawLmne Ha obbekTe
npodeccrMoHanbHoOM AeaTeNbHOCTH
B1 OMNK-1.1

Bnagetb: METOOUKOW BbISIBNEHWS U
Knaccudmkaums nsndeckmx n
XUMUYECKNX MPOLIECCOB,
npoTekarLmx Ha o6bekTe
npodgeccrmoHanbHoOM AeaTenbHOCTH

na-3 onk-1

OnpepensieT xapakTepuCTUKK
XUMUYECKOro npolecca
(sBNeHwust), xapakTepHoro Ans
06bekToB NpodeccroHanbHom
OEeATeNbHOCTU, Ha OCHOBE
3KCNepUMeHTarbHbIX
nccnegoBaHuin

33 OlNK-1.3

3HaTb: XapaKTepUCTUKN
XMMUYECKOro npolecca (ABneHus),
XapakTepHoro Anst 06bLEKToB
npogeccrmoHansLHoOn
[eaTenbHOCTN, Ha OCHOBE
3KCMepUMEHTanbHbIX
nccnengosaHum

Y3 OnK-1.3

YMeTb: Onpenensite
XapaKkTEePUCTUKN XUMNYECKOTrO
npouecca (siBneHus),
XapakTepHoro Anst 06bEeKToB
npodeccrmoHansHom
[esaTenbHOCTN, HA OCHOBE
9KCNepUMEHTanbHbIX
nccnenosaHum

B3 OMNK-1.3

Bnapetb: MeTogumkom
onpeaeneHust xapakTepucTuk
XMMUYECKOro npoLecca (ABneHus),
XapakTepHoro Anst 06bLEKTOB
npogeccrnoHarnbHoOn
neaTenbLHOCTUN, Ha OCHOBE
9KCNepUMEHTanbHbIX
ncecnegoBaHnn

na-5 onk-1

OcyuwectBnsieT BbIGop 6a30BbIX
PUSNYECKUX U XUMUYECKUX
3aKOHOB A51sl peLleHuns 3agay
npodeccrnoHanbHoOn
OeAaATenbHOCTH

35 OMNK-1.5

3HaTb: 6a3oBble dur3nyeckune n
XUMUYECKMNE 3aKOHbI NS PeLUeHmns
3aga4 npodeccnoHanbHoOn
[edaATenbHOCTU

Y5 OMnK-1.5

YmeTb: BbibupaTh 6a3oBble
u3nYecKne N XMMUYECKMNE 3aKOHbI
ONs pelleHus 3agad
npodgheccrmoHanbHom AesTENBHOCTA
B5 OMK-1.5

BnapgeTb: MeToankon Beibopa




6a30BbIX PUINYECKNX 1
XMUMUYECKNX 3aKOHOB ANsi peLUeHNS
3agad npodeccnoHanbHon
OesTenbHOCTH

I'Ipod)eccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Kon HaunmeHoBaHue Koa n HammeHoOBaHMe HAKKaTopa 4OCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUuumn KOMMeTeHUun KOoMneTeHLUn oby4eHus
He NpefyCcMOTpPeHbI Y4eOHbIM NaHoM
2. MecTo aucuunnuHbl (MoaynsA) B CTPYKType o6pa3oBaTenibHOW NporpamMmmbl
MecTo gucumMnnvHbl B CTPYKTYpe 00pasoBaTenbHOM NporpaMMbl: ob6s3aTensHas 4acTb.
Tabnuua 4
Kop MpepwecTtBylowme MapannenbHo ocBaMBaemMble Mocnepyrowme
KOMMeTeHUun AUCLUUNNUHDI AUCLUUNIIUHBI AUCLUMNIUHDI
OriK-1 Skonorus Bbicluasa matemaTuka; OCHOBbI TEXHUYECKOM

dusuka;

rpadgvka

TeopeTudeckass MEXaHUKa;

MH)KeHepHaﬂ N KOMMNblOTEPHaA

MEXaHWKM;
MexaHuka XngKkocTu u rasa

3. O6bem AuCLUMNIINHBI B 3a4€THbIX €AMHULAX C YKa3aHMeM Konn4yecTBa akageMm4eckmx 4acos,
BbleNeHHbIX Ha KOHTaKTHYI paboTy oGy4yaloWwmnxca ¢ npenogaBarenem (Mo BuAgam y4ebHbIX 3aHATUM) U Ha
caMocToATeNnbHYI0 paboTy oby4aroLmxcs

Tabnuua 5

Bup yyeb6Hou paboThl Bcero yacoB CemecTp 2
AyauTopHasi KOHTaKTHas
pa6ora (Bcero), 64 64
B TOM Ynche:
NeKUMOoHHbIe 3aHaTusa (J13)* 16 16
nabopaTopHble paboThl (J1P) 32 32
npakTuyeckme saHsatua (M3) 16 16
BHeayauTOpHasa KOHTaKTHas 3 3
pa6ota, KCP
CamocTtosTenbHas paboTta
(Bcero),
B TOM Yucne: 14 14
BbInonHeHe KOHTPONbHOWM
paboThbl
CamocTosTenbHOE N3yyeHne 5 5
TEM Kypca
NoAroToBKa K SK3aMeHy 10 10

PopMbI TEKYLLETO KOHTPONSA

MpakTuyeckne 3aHATUSA, NabopaTopHble

MpakTnyeckune 3aHATUA, NabopaTopHbIe

ycneBaemocTu paboTbl, KOHTpPONbHasA paboTa paboThbl, KOHTpONbLHasA paboTa
DopMbl NPOMEXKYTOYHOM
3K3aMeH 3K3aMeH
aTTecraumm
KoHTponb 27 27
UTOIO: yac. 108 108
UTOrO: 3.e. 3 3

4. CopgepxaHue AUCLMNIIUHBI, CTPYKTYPUPOBaHHOE No TeMam (pa3genam), C ykazaHueM OTBeAeHHOro Ha
HUX KONMUYeCcTBa aKafAeMU4eCKMX YacoB U BUAOB Y4eOHbIX 3aHATUN

Tabnuua 6
Ne HaumeHoBaHMe pasgena Buabl y4e6GHOM Harpys3ku n nx pr,qoeMKoc:'(lz,H:?cu -
pasgena OUCUUNNNHDbI n3 nP n3 CPC KCP
ponb YacoB
TeopeTu4eckme OCHOBbI XUMUW.
1. CTpoeHue BeLLecTBa N XMMUYecKas 16 16 16 4 ) 7 59
cBsa3b. Knaccudumkaums
HeOopraHN4Yecknx CoeaNHEeHWUN.
2. O6LLUMe 3aKOHOMEPHOCTU XMMUYECKUX ) ) ) 3 1 6 10
npoueccoB
3. Teopus pacTBOpoB - 16 - 4 1 7 28




4. ONeKTPOXUMUYECKNE MPOLECCHI - - - 1 7 11
WUToro: 16 32 16 14 3 27 108
4.1. CopepKaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne HaumeHoBaHNe CopepxxaHue nekuum _ Kon-
n3 pasgena Tema nekuum (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMaTpuvBaeMbIX NOATEM, BONPOCOB) 4acoB
CemecTp 2
1 TeopeTudyeckne TeopeTn4yeckme OCHOBbI BBegeHue. Xumus kak pasgen eCTeCcTBO3HaHUS — Hayka O 16
OCHOBbI XMMUW. XUMUK BeLLlecTBax M UX NpeBpalleHnsx. Pornb XuMmumn B U3y4eHun
CTpoeHue BellecTBa NpUpPoAbI Y PasBUTUM HaYKU N TEXHUKWU. OCHOBHbIE NOHATUS
N XMMUYecKas CBA3b. N 3aKOHbl COBPEMEHHOW XMMUMW. 3aKOH SKBUBAIEHTOB.
Knaccudukaums MonsapHas macca aKkBMBaneHTa NpocTbIX U CRIOXHbLIX
HeopraHn4Yecknx BellecTB. Knaccbl HeopraHM4eckux CoeAIHEHUA
COENHEHNN.
WUtoro 3a cemectp: [ 16
Wtoro: | 16
4.2. CogepxxaHue NnabopaTopHbIX 3aHATUN
Tabnuua 8
Ne | HaumeHosaHue HaumeHoBaHMe CopaepxaHue nabopatopHom paﬁoTbI Kon-
ne 60DaTOPHOMN AGOThLI (nepeyeHb oUOaKTUYECKNX eOUHNL; BO
pa3gena na6opartop p
paccmaTpuBaeMbIiX MOATEM, BONPOCOB) YacoB
CemecTp 2
1 TeopeTuyeckue Knaccbl HeopraHnyeckumx Okcuabl, KUCNOTbl, OCHOBaHUA, COMW U UX CBOWCTBA. 16
OCHOBbI XMMUW. coeaunHEeHWN.
CTpoeHue
BeLLecTBa U1
XrMmyeckas
CBA3b.
Knaccudukauus
HEOpraHN4ecKknx
COEAVHEHUI..
2 | Teopusa MpurotoeneHne pacteopa MonsipHasi KOHLEHTpauusi aKBMBarneHTa (HopMarnbHOCTb). 16
pacTBopoB KUCNOTHI. IMpuroToBNEHME PacTBOPOB, TUTPOBAHME.
WTtoro 3a cemectp: | 32
Wroro: | 32
4.3. CogepxxaHue NPaKTUYECKUX 3aHATUN
Tabnuua 9
CopepkaHue NPaKkTUYECKOro 3aHATUSA Kon-
Ne | HaumeHoBaHue Tema npakTuieckoro .
n3 paapena 3aHSTUS (nepeyveHb oUOaKTUYECKNX eOUHMLY; BO
paccMmaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
CemecTp 2
1 TeopeTudeckne Knaccbl HeopraHmyeckux Okcuabl, KUCNOTbl, OCHOBaHUS, conn. M'maponus cone. 16
OCHOBbI XMMUW. coeaunHEeHWN. OnekTponutuyeckas guccoumnaums. VloHHoe nponsseneHue
CTtpoeHue BOAbl. DNEKTPONUTLI U HE3NeKTponuTel. HeobpaTumbliii 1
BeLLlecTBa U1 06paTUMBbIN NOHHBI 0OMEH
XMumyeckas
CBA3b.
Knaccudukauus
HEOpPraHN4ecKnx
CcOoeMNHEHNN.
UTtoro 3a cemecTp: 16
Wtoro: | 16
4.4. CogepxxaHue CaMOCTOATENbHOM paboThbI
Tabnuua 10
. CoaepxxaHue camoCTOATENIbHOW paboTbl Kon-
Ne HanmeHoBaHue Bug camocTosiTtenbHOMN .
(nepeyeHb ONOAKTUYECKUX eOUHUL: BO
n/n pasgena paboTbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
CemecTp 2
1. TeopeTtunyeckne BbinonHeHve KOHTPOMNbHON Ponb xuMuu B n3y4eHun Npypoabl 1 pasBuTUN HayKu v
OCHOBbI XMIMUMW. paboThl TexHWKN. OCHOBHbIE NMOHATUSI U 3aKOHbI COBPEMEHHOM 1
CrtpoeHue BewectBa | CamocTosiTensHoe xumnmn. 3akoH akBmBaneHToB. MonsipHasi macca




M XMMmun4yeckasi
CBAI3b.
Knaccudmkaums
HeopraHn4Yeckmx
COEANHEHWUNA.

Ob6wwe
3aKOHOMEPHOCTY
XUMUYECKUX
npoueccos

Teopusa pacTsopoB

SJ'IEKTDOXVIMVILIGCKVIG
npoueccobl

U3y4yeHue TeM Kypca

9KBMBaneHTa NPoCTbIX U CIOXHbIX BellecTs. Knacchl
HEopraHNYeCcKMX CoeanHEHU

KuncnoTHble, OCHOBHblE 1 amdoTepHble oKcuAabl. KUcnoThbl.
OcHoBaHusi. CpegHue conu, KUCnble Conu, OCHOBHbIE
conu. Juccoumnaums conen. OBP

Mpouecchl okucneHns n BocctaHoBneHus. Metoq
aneKkTpoHHOro 6anaHca.

OCHOBHbIE MOHATUA XMMUYECKOW KMHETUKN. PakTopbl,
BMMSAIOLLNE HA CKOPOCTb XMMNYECKUX peakLnin. 3aKoH
aencTeusa macc, npasuno BaHT-Modda. MNMoHATre 06
3HepreTnyeckoM Bapbepe, akTUBHbIX YacTuLax, SHeprum
akTnsauun. NoHaTHE 0 reTeporeHHOM U FOMOreHHOM
katanuse. ObpaTumble n HeobpaTUMbIE peakumu.
Xummnyeckoe paBHoBecue. OCHOBHblE haKTopbl,
onpegenstwoLine HanpasneHue TeYeHs peakuumn n
cocTosiHne pasHoBecus. MpuHumn Jle LWaTtense.

Bopa kak pacTtBopuTenb. QHepreTnka pacTBOPEHMS,
aNeKTpoNuThI (CUnbHble 1 criabble), rMapaTaumns NOHOB.
AnekTponuTtnyeckas guccounaums. Mmaponms, 3HayeHve
pH pactBopoB. Cnocobbl BbIpaXXeHUS KOHLEHTpaLmm
pacTtBopoB. MaccoBasi KOHUEHTpauus, MonsipHasi
KOHLIEHTpaumsl, MONsApHasa KOHLEHTpaLNsi SKBUBANEHTA,
TUTP. 3aKOH SKBMBANEHTOB As1sl PACTBOPOB.

CxeMbl ¥ PYHKLMOHMPOBaHME ranibBaHN4ECKNX
3MeMEeHTOB. ONeKTPon13 pacTBOPOB 3EKTPOSIUTOB C
WHEPTHBLIMU N aKTUBHBIMW 3MeKTpodamMu. 3akoHbI
dapages.

Kopposus u 3awmta metannos u cnnasos. OCHOBHbIE
BUAbI KOPPO3MU. XMMUYECKasA KOPPO3US.
OnekTpoxumunyeckas kopposusi. Kopposus nog
BO3JeNncTBMEM BnyxaaroLLmx TOKOB.
KoppoavoHHocTolkme maTtepuansl. MeToapl 3awmTbl OT
KOPpO3uK: NermpoBaHne, aNeKTpoXMmMmmnyeckas sawura,
3aLMTHbIE NOKPbLITUSA. N3MeHeHne CBOMCTB KOPPO3MOHHOW
cpenpl. IHrmbutopbl Koppo3un. SKkOHOMUYECKoe
3HayeHue 3awWuTbl METaNMoB, cnnasoB 1 obopyaoBaHUA
OT KOPPO3WHK.

TeopeTuyeckue
OCHOBbI XMMUW.
CTpoeHue BeLlecTBa
N XuMmnyeckasi
CBSI3b.
Knaccudukauus
HeopraHN4Yecknx
COEINHEHWNA.

O6Lwwme
3aKOHOMEpPHOCTH
XUMUNYECKUNX
npoLeccos

noaroToBKa K 3K3amMeHy

1. OcHoBHble NPUHLMNbI BbIsIBNEHNE "
Knaccugukauma  U3MYECKUX U XUMUYECKUX
NpOLIECCOB; NpOoTEKaLLMNX Ha obbekTe
npogeccnoHanbLHON OeaTenbHOCTH.

2. XapaktepucTuka Xummu4eckoro npotecca.

3. Hasosute 6as3oBble usmyeckue u xmmmyeckue
3aKOHbI.

4. Knaccsbl HeopraHM4YecKmx
OCHOBaHWUS, KNCMNOTbI, COJN.

5. Xumnyeckne BellectBa. Okcuabl. OCHOBbI UMX
Kraccudukaumm, CBOMCTBA U NPUMEHEHME.

6. lMoHATME XMMMYECKOro 3KBMBAreHTAa.

7. 3aKOH 9KBUBAJIEHTOB.

8. MonsipHaa mMacca 3KBMBaneHTa MpoCTbiX U
CINOXHbIX BELLECTB.

9. KomnnekcoobpasoBaHue.
aKLenTopHbIN MexaHu3m
KOBaI€HTHON XMMUYECKOWN CBSA3N.
10.KomnnekcHble coeanHeHusi. OCHOBHbIE MOHATUS
n onpegeneHus. HomeHknartypa.

11.KomnnekcHble coeNHEHUS: BHELLHAS "
BHYTPEHHSAS  cdhepbl,  KOMMnekcoobpasoBaTerb,
nuraHabl, kKoopAuHaumoHHoe uucro.  Cnocobbl
nony4eHns1 KOMMNNEKCHbIX COeAUHEHUIA.
12.0KMCNUTENBHO-BOCCTAHOBUTESbHbIE
OcHoBHblE NOHATUSA 7]

COeMNHEHUN:

HoHopHo-
o6pasoBaHus

peakuuu.
onpeneneHus.
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TeopeTuyeckun aHanms OKMCNUTENbHO-
BOCCTAHOBMUTESbHbLIX CBOWNCTB BELLECTB.
13.0KMCNUTENBHO-BOCCTAHOBUTENBHLIE  peakuuni.
MeTopq anekTpoHHoro 6anaHca.
14.0KMCNUTENBHO-BOCCTAHOBUTENbHLIE  peakuui.
Okuenurenn n BOCCTaHOBUTENMN.

15.PacTBopbl. KoHueHTpauums. Cnocobbl
Bblpa)X€HNSA KOHLEHTpaLMM pacTBOPOB.
16.PaBHOBecMsT B  pacTBOpax  afeKTpoSIMTOB.
KoHcTaHTbl:  guccounauun, rmaponusa, MWOHHOe
npousBeneHne BOObI, npousBeneHne
pacTBOPMMOCTW.

17 . Xvmnyeckas TepmoanHamuka. OHeprus [MbOca
M HanpaeneHuMe CamMOonpPou3BOSIbLHOIO MpPOTEKAHUS
XMMUYECKOro npotecca.

18. Xumnuyeckaa TepmoguHamuka. 3akoH [ecca.
OHTanbnusa o6pasoBaHMA M XMMUYECKOM peakuuu.
TepmoguHamu4eckme ypaBHEHUsI U pacyeThbl.
19.Xumnyeckasa KnuHeTuka. 3aBUCUMOCTb CKOPOCTU
peakumm OT KOHLIEHTpaLMK U NPUPOAbI peareHToB.
20.XvMmnyeckast KnHetuka. 3aBUCMMOCTb CKOPOCTU
peakumm ot TemnepaTtypbl. [NpaBuno BaHT-IModda,
ypaBHeHne AppeHuyca.

Xumunyeckas kuHeTuka. Katanms

U ap.

Teopusa pacTsopoB

AnekTpoxuMmnyeckme
npoLecchbl

WUtoro 3a cemectp: | 14

Wtoro: 14

5. Metoaunyeckue yYKa3aHusa ansa oﬁyqalou.mxca Nno OCBOEHUIO ANCUUNJINHDI (MOAynﬂ)

1. MeToaunyeckue ykasaHUsa npu paboTte Ha nekumm

[o nekumn CTyOeHT OOIMKEH MPOCMOTPETb Y4eOHO-METOAMYECKYIO U HAyYHY NMTepaTtypy no Teme nekuum
ans Toro, 4Tobbl MMETb NpeAcTaBneHne o Npobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvawwmumcs coobulaeTcda Tema nekumu, nnaH, BOMPOCHl, noanexaiume
pPacCcMOTPEHUIO, [OBOAATCS OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaembin
npenogaBaTenem, AOPKEH He NPOCTO npocnywwmBaTtbcsd. OH JomkeH ObiTb aKTUBHO BOCMPUHAT, T. €. YCIbILWaH,
OCMBICIIEH, MOHAT, 3adUKCUpOBaH Ha Oymare u 3akpenneH B namaTtu. MNpucTtynasa K criyllaHmio HOBOro y4eBHoro
mMatepuana, nofie3Ho MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee U3dyveHHbiM. Cneast 3a TEXHUKOW YTEHUS NeKunm
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEeHWe puTma, naysa v T. M.), Heobxogumo Bcnen 3a
npenogaBaTeneM ymMeTb BbiAENsiTb OCHOBHbIE KaTeropuu, 3akoHbl M OMpedensTb UX coAaepkaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE peLUEHMsl, OokasaTenbcTBa WM BbiBogbl. OcyllecTBnAs Takyld paboTy, MOXHO
3HauuTenbHo obneryntb cebe noHMMaHue y4ebHOro MaTepuana, €ero KOHCMEKTMPOBaHWE W JanbHenwee
n3yyeHwe.

2. MeToguyeckne ykasaHusi npu paborte Ha nabopaTopHOM 3aHATUMN

lMpoBeaeHne nabopatopHon paboTbl A4enUTCA Ha ABe YCMOBHbIE YAaCTU: TEOPETUYECKYIO U NPAKTUYECKYIO.

HeobxooumbIMK CTPYKTYPHBIMW 3MIEMEHTaMM 3aHATUS SABNSAOTCS nposegeHve nabopatopHon paboTbl,
npoBepKka YCBOEHHOIo matepuana, BkrodaroLas obcyxaeHne TeopeTu4ecknx OCHOB BbIMONTHAEMON paboThl.

Mepen nabopatopHon paboToOW, Kkak MpaBuro, MNPOBOAUTCH TEXHUKO-TEOPETUYECKUN WHCTPYKTaX Mo
ncrnonb3oBaHuio Heobxogumoro obopyaosaHus. [penogaBaTens KOPPeEKTUPYeT AesTenbHOCTb obydatoLllerocs B
npouecce BbINOSIHeHMS paboTbl (Mpu HeobxoammocTu). MNMocne 3aBeplueHns nabopaTopHon paboTbl NOABOAATCA
utorun, obcyxxaarTca pesynbTaTtbl AeATENBHOCTH.

Bo3moxHbl criegytowme opmbl  opraHMsauum nabopaTopHbiX paboT: poHTanbHas, rpynnosasi u
nHameuayaneHas. [pu  dpoHTanbHOM ¢opmMe ofHOTMNHAs paboTa BLINOMHAETCS BceMu oOy4aroLmMMucs
opHoBpeMmeHHO. Npu rpynnoBow hbopme paboTa BeINONHSETCA rpynnow (komaHgon). MNpu niamemnayansHow dopme
obyyvarLWwmnMncs BeINONHATCA NHAMBUAYalbHbIE PpaboThl.

Mo kaxgon nabopaTtopHow paboTe MMEKTCS METOAMYECKME yKa3aHus MO WX BbIMOJSIHEHMIO, BKIOYaoLme
HeOOXOAMMbIVI TEOPETMYECKUA W MpaKTUYECKU maTepuan, codepxalme 3NemMeHTbl U MocrneaoBaTerbHYIo
WHCTPYKUMIO MO MPOBEAEHU0 BbiOpaHHOM paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpeboBaHusa n dopmy
OTYETHOCTM MO AaHHoW paborTe.

3. MeToaunyeckue ykasaHus npv NoAroToBke U pabore Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckue 3aHATMA MO AMCUMMNIIMHE MPOBOAATCA B LENsX BblpabOTKM NPaKTUYECKUX YMEHUA U
NpuodpeTeHnst HaBbIKOB B peLleHnn NpodeCcCMoHarnbHbIX 3aaau.

MoproToBka 0Gy4YatoLEerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BompocaM, paspaboTaHHbIM Ans
KaXXgon TeMbl NPaKTUYECKUX 3aHATUA u (unu) nekuun. B npouecce MOArOTOBKM K MPAKTUYECKUM 3aHATUSM,
Heobxogmmo obpaTuTe 0coboe BHMMaHUE Ha CaMOCTOSTENIBHOE U3YYeHME PEKOMEHAOBAHHON NUTEpaTypbl.




PaboTta cTyageHTOB BO BpeMsi NPaKTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3ajaHuKi, KOoTopble
BblgatoTcss obyvalolwmumcss B Hayane unu BO BpeMsl 3aHATMSA. Ha npakTu4ecKkux 3aHsaTUMaX MpUBETCTBYETCH
aKTUBHOE y4acTune B OBCYyXAEeHUM KOHKPETHbIX CUTYaLnii, CNOCOBHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HaxXo4UTb
Hanbonee adpPEeKTMBHbIE pELLUEHUA MOCTaBMEHHbIX MPOGneM, yMeTb HaxXxOAWTb MOMNE3Hbl AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHATMWA. Ha npaktuyeckux 3aHaTuAx obydarolimecss OOMKHbI yMeTb BbipaboTtaTb
onpeaeneHHble peleHnst no obo3HayeHHon npobneme. B 3aBUCMMOCTU OT CMNOXHOCTW npeanaraemMbiX 3agaHum,
uenen 3aHATMs, o0LWen NoaroToBkM obyvalLlMXcs npenogaBaTenlb MOXET nogckasatb 00y4dalowmMcs anroputm
peLLeHnss Unn nepeoe OEWCTBUE, WM ykasaTb obllee HanpaBfieHWe paccyXaeHun. [lonyyeHHble pesynbTaThl
obcyxxagalTcst ¢ NO3NLUN NX agekBaTHOCTU UK 3PAEKTMBHOCTN B PACCMOTPEHHOM CUTYaLUN.

4. MeTogunyeckne yKkasaHusi o caMoOCTOATeNbLHON paboTe

OpraHusaumnss caMmocTosTenbHOM paboTbl 00yYaOLMXCS OPUEHTUPYETCA Ha akTUBHble METOAbl OBlageHus
3HaHUAMMU, pas3BUTUE TBOPYECKUX CMOCOBHOCTEN, Nepexod OT NOTOYHOro K UHAUBMAYaNU3npoBaHHOMY 0By4eHMIO C
y4yeToM NnoTpebHOCTEN U BO3MOXHOCTEN obyyaroLLerocs.

CamoctosaTensHas pabota ¢ y4vyebGHukamu, yyebHbIMM MOCOBUSIMU, Hay4yHOW, CMPaABOYHOW nMTepaTypow,
MaTepuanamu nepuoamyecknx n3gaHum u NHtepHeta sBnsetcs Hanbonee apekTMBHLIM METOOOM MOMyYeHus
OOMNOJSTHUTENbBHLIX 3HAHWI, MNO3BONSET 3HAYUMTENbHO aKTMBM3MPOBATbL MPOLIECC OBMadeHUs WHdopMaunen,
crnocobcTByeT 6onee rnyboKOMy YCBOEHMIO M3y4yaeMoro martepuana. Bce HOBble MOHATUSA MO M3yvyaeMon Teme
HeobXxoOMMO BblyYMUTb HaU3YCTb.

CamocTosTenbHas paboTta peanuayeTcs:

e HEMOCPEACTBEHHO B NPOLIECCEe ayaUTOPHbIX 3aHATUN;

® Ha NeKUMsIX, MPaKTUYEeCKNUX 3aHATUSIX;

e B KOHTAKTE C NpenogaBaTenieM BHe paMOK pacnucaHus;

e Ha KOHCynbTauusix no y4ebHbIM BOMpPOCaM, B XOAEe TBOPYECKUX KOHTaKTOB, MpW IMKBMAAUUU
3a[10/KEHHOCTEN, NPW BbINONMHEHUW MHAMBUAYANbHbIX 3adaHui U T. 4.;

e B MeTOaMYECKOM KabnHeTe, AoMa, Ha kadeape nNpu BbINONHEHUN 0By4YaloWMMCs y4ebHbIX N NPakTUYEeCKUX
3ajau.

O dheKkTnBHbLIM  CPEACTBOM  OCYLUECTBMEHUS OOy4YaloLMMCsi caMOCToATeNbHON paboTbl  siBNsSeTcs
3NEeKTpoHHas uHdopMaunoHHo-obpa3oBaTenbHas cpeda YHMBepcuTeTa, KoTopasi obecneuvMBaeT [OoCTyn K
yyebHblM nnaHam, paboyum nporpammam gucuunivH - (Mogynew), npakTuK, K W30aHWAM  3fEeKTPOHHbIX
OMBNNOTEYHBIX CUCTEM.

6. lMepeyeHb yyeOHOM nNUTepaTypbl N y4EOHO-METOAUYECKOro obecneyeHust Ans cCamMoCcToATeNbHOMN

paboThbl
Tabnuua 11
KHWXHbIN TNutepatypa
¢doHa
Ne ABTOp(bI), HAMMEHOBaHWe, MeCTO, roa U3faHus (K®) nnnm ansa
n/n (ecnu ecTb, ykasaTtb «rpud») 3NEeKTPOH. |yyebGHasi|camoCT.
pecypc paboTbl
(3P)
1. BopywwuH M.U. oP + +

MHanBuayaneHble 3agaHus no obLuen xuMmmn ans cTyaeHTOB NepBoOro Kypca
hapmaueBTUYECKOro dakynbTeTa O4HON 1 3a04HOM hopM 0byueHusi; KemepoBckasi
rocyfapcTBeHHas MeauvumHekas akagemus, 2007.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6125

2. AbpawmbiueBa H.J1., Asnesa J1.M., ApxaHrenbckas O.B. + +
MpakTnkym no obuen xnmmmn; MoCcKOBCKU roCcyJapCTBEHHbIV yHUBepcuTeT nmenn M.B. 3P
JlomoHocoBa, 2005.- Pexum goctyna:

https://elib.samgtu.ru/getinfo?uid=els _samgtul|iprbooks||13106

3. BonTtpometok B.B. + +
O6was xumus; TetpaCuctemc, 2012.- Pexxum goctyna: oP
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||28157

4. | AnapHeB A.W., AdboHuHa J1./. +
O6was xnumusa. CO0pHKK 3aaaHuin ¢ NpyMepaMy pelleHuin; HoBocnbupckui 3P
rocyfapCTBEHHbIN TeXHUYecKkni yHusepcuteT, 2013.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||44673

5. TuxoHos I".I1. +
O6was xumus. YacTb |; MockoBckasi rocyaapcTBeHHas akagemusi BOOHOro TpaHcnopTa, aP
2006.- Pexxum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||46291

6. | Jlynewiko T.I. +
BeeneHue B 06wyt xumumto; N3patenbcteo KOXXHOro defepanbHoro yHMBepcuTeTa, oP
2010.- Pexxvm goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||46928

7. EryHos B.I1., Knumenkos O.M., Heroga J1.11., Kypmaesa T.C., OasuaeHko O.B. +
C6opHuK 3agay no obuein xumum; Camapckuii rocyaapCTBEHHbIA apXUTEKTYPHO- 3P
cTpoutenbHbi yHuBepcuteT, O6C ACB, 2016.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||58834

8. Kadmatynnuna Al 3P +
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O6Lwas xnumus; YNbAHOBCKUA roCcy4apCTBEHHBIV NeAarorMyecknii YyHMBepCUTET UMEHU
W.H. YnbsaHoBa, 2015.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||59170

Locmyn obyyarowuxcs k OP HTb Caml TY (elib.samgtu.ru) ocywecmensgemcsi nocpedcmeom 371eKMPOHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbi yHusepcumema u catima HTE CamI TY o f1oeuHy u naporio.

7. MNMepeyeHb MHDPOPMALIMOHHBLIX TEXHONOINMIA, UCMOJb3yeMbIX NPU OCYLLECTBEHUN O06pa3oBaTeNbLHOro
npouecca no gucuunnuHe (Moaynio), BKNo4vasa nepevyeHb NporpaMMHOro obecneyeHust

Mpn nposeaeHun NEeKUUOHHbIX 3aHATUN nucnonb3yeTcs MynbTUMeOunHoe obopyaoBaHue.
OpraHn3oBaHO B3auMMOAEWCTBME oOOyvalollerocd U npenogaeatenss C  WUCMNOSb30BAHMEM  SFIEKTPOHHOW
MHopMaunoHHoM obpa3oBaTernibHOM cpeabl yHUBeEpCUTETA.

MporpammHoe ob6ecne4vyeHune
Tabnuya 12
c 6 CrtpaHa
Ne nocob pacnpocTpaneHns MpaBooGnaparennb npoucxoxaeHus
nin HasBaHue (nMueH3noHHoe nnn cBoboaHO (NpoM3soaMTen) (MHOCTPaHHOE MK
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBOOOJHO pacnpocTpaHsemoe The Document Foundation WHOCTPaHHOe
2. |LibreOffice Impress cBob0oAHO pacnpocTpaHsemoe The Document Foundation WMHOCTpaHHoe
3. |LibreOffice Calc cBOOOJHO pacnpocTpaHsemoe The Document Foundation WHOCTpPaHHoe
4. |Adobe Reader cB0OOOAHO pacnpocTpaHsieMoe Adobe Systems Incorporated WMHOCTpPaHHoe
5. |CnpaBo4Ho-npaBoBas NULEH3NOHHOEe HIMO «BMW» oTeyeCTBEHHoe
cuctema «KoHcynbTaHT
Mnioc»
.__|AnTnBUMpYC Kacnepckoro NVLEH3NOHHOE JlabopaTopus Kacnepckoro OTeYeCTBEHHOe
7. |Anpekc.Bpaysep cBoboaHoO pacnpocTpaHsemoe Anpexc OoTeyeCTBEHHOEe
https://browser.yandex.com
8. |ApxuBatop 7-Zip cB0OOAHO pacnpocTpaHsieMoe 7-zip.org MHOCTpaHHoe
9. |K-Lite Codec Pack cB0OOOAHO pacnpocTpaHsieMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. MNepeyvyeHb pecypcoB NH(HPOPMaLNOHHO-TeNTIeKOMMYHUKaUNOHHON ceTn «MHTepHeT», Nnpod)eccuoHanbHbIX
6a3 AaHHbIX, MTHhOPMaLIMOHHO-CNPaBOYHbIX CUCTEM
Tabnuua 13
I_'J:"_I HanmeHoBaHune KpaTkoe onucaHue Pexum pgoctyna
1 | OnekTpoHHO-6MbNMoTeYHasa cuctema OneKTpoHHO-6MBNMoTEYHasn http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema AnekTpoHHasa 6ubnmnoteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU HayyHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue MaTepuanbHO-TEXHUYECKON 6a3bl, HeOOXOAMMOW ANA OCYLUECTBIIEHMA OOpa3oBaTeNbHOro
npouecca no AucuunivHe

NekunoHHbIe 3aHATUA

Ayantopum Ans NEKUMOHHbIX 3aHATUI YKOMMIIEKTOBaHbI MeBenblo U TEXHNYECKUMK cpeactsamm obyveHns,
cnyXawummn ana npeactasneHms yyebHonm uHdopmauum 6onbwion ayautopum (Habopbl OEMOHCTPaLUOHHOMO
obopyaoBaHus (NPOEKTOP, 3KpaH, KOMMbIOTEP/HOYTOYK).

NaGopaTopHble 3aHATUA
JNNabopatopHble paboTel NpoBoasaTca B ayauTopumn Ne 21 «JlabopaTopumsa XvMusa», OCHaLLEHHOW CneayoLwmum
HeobxoaMMbIM 060pyaOBaHMEM:
— nabopartopus ¢ HaNM4YMeM JEMOHCTPALMOHHLIX NnakaToB, Tabnuu, rpaduKos;
— nabopartopusi obLLel XMMUK, OCHaLLLeHHass 06opyJ0BaHNEM: KOMMIEKTLI TabopaTopHOM Nocyabl; annapartsbl
Kunna; wkacd BbITSXKHOM MPUCTEHHbIN; TEXHUYECKME BEChl; XMMUYECKUE PeaKTUBbI.

— MEeToANYECKNE YKaszaHUsl coaepkallme: Lerb BbiNonHeHUst paboThbl, XO4 BbINOMHEHUS paboThl, onMcaHue
ncnonb3yemoro obopygoBaHusi/Matepuana, npuMep nNonyveHusi, aHannsa n o6paboTkn pesynbTaToB
nabopaTopHbIX AaHHbIX, TPEOOBAHMS K COAEPKAHUIO OTYETA U BIBOAOB, BOMPOCHI K 3alumTe nabopaTtopHon
paboThbl

MpakTuyeckue 3aHATUA
AyauTopun ans npakTUHeckux 3aHATUiA YKOMMNEKTOBaHb! Cneuuanm3MpoBaHHoi Mebernbio U TEXHUYECKMU
cpeacTBaMu 06yyeHWs (MPOeKTop, aKpaH, KOMMbTEP/HOYTOYK).



https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||59170

CamocTtosaTenbHasa pabora

lMomMelleHna Ona camMocTOSATENbHOM pPaboTbl OCHaLWeHbl KOMMBIOTEPHOW TEXHUKOW C  BO3MOXHOCTbIO
noaknoveHns k cetn «MHTepHeT» M [OOCTYNOM K 3NEKTPOHHOW WHGOPMaLUMOHHO-00pa3oBaTenbHON cpeae
Caml'TY:

e MeToAMYeCcKUn kabuHeT (aya. 9).

10. ®DOHA OLEHOYHbLIX CPeacTB Mo AUCLUUNIIUHE

®oHO OLEHOYHbIX CpeacTB Ans NPOBEAEHMSI TEeKYLLero KOHTPONsS YCMeBaemMoCTU M NPOMEXYTOYHOW
aTTecTauun npeactaeneH B MNpunoxeHun 1.

MOoNHBIN KOMMNMEKT KOHTPONbHbIX 3a4aHui WAW WHbIX MaTepuanoB, HEOOXOAWMbIX [Ns OLeHMBaHUs
pe3ynbTatoB OOy4YeHWss MO AMCUMNNMHE, NPaKTUKE XpaHUTCs Ha kKadegpe-paspaboTtyvke B OymaxHOM w
3MNEKTPOHHOM BUAE.



MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUsI TEKYLLEro KOHTPONA ycneBaeMocT! U
NPOMEXYTOYHOW aTTecTauum

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTB)

HanpaBneHHoCTb (Nnpocmnb)
Ksanudukaums

dopma o6yueHusn

Noa Hayana NnoAroToBKuU
Bbinyckarowas kadegpa
Kacdenpa-paspabotumk
O6bemM AUCUMNIUHGI, Y. / 3.€e.

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus)

no gucumnnuHe

B1.0.02.04 «Xumua»

08.03.01 CtpoutenbcTBO

TennorasocHabXeHue U BeHTUNALUA

6akanaBp

OYHas

2021

CTpoutenbcTBO

CTtpouTtenscTBO

108 /3

9K3aMeH




1. MNepeyeHb KOMMNETeHUMA, MHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUIN U NPU3HAKOB NPosIBNIeHUs
KOMMeTeHUUN (0ecKpUnTopoB), KOTOPbLIMU AOIKEH OBnageTb o6y4aloWwmincst B Xxoae 0CBOEHMUS
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMNeTeHUuun KOMMeTeHuun DOCTUXEHUA KoMNeTeHuumn obyueHus
KOMMNeTeHunn
He NpefyCcMOTpPEHbI y4eOHbIM NNaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
HaumeHoBaHue KkomMneTeHUUU MHAMKaTopa AOCTUXEHUSA Pe3ynbTatbl 00y4eHus
KOMnNeTeHUuun
KOMMNeTeHuumn
OrlK-1 CnocobeH pelaTtb 3agayun no-1 onk-1 31 OMNK-1.1

npodgeccuoHanbHoOn
aedaTeribHOCTU Ha oCcHOBe
MCcnonb3oBaHNA TEOPETUHECKUX U
NpakTUYECKMX OCHOB
€CTECTBEHHbIX U TEXHUYECKNX
HayK, a TaKkke MaTeMaTU4eCKoro
annapara

BuisiBnsieT u knaccudpumumpyet
dusnyeckne n xumm4eckue
npoLeccol, npoTekatoLme Ha
0o6bekTe npodeccunoHanbHom
OeATENbHOCTN

3HaTb: Knaccudukaumio
PU3NYECKMX U XUMUYECKNX
NpoLEeccoB, NPOTEKaLWMX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

Y1 OMNK-1.1

YMeTb: BbisiBnaTb u
KnaccudumumpoBaTb U3nyeckme u
XUMUYECKNE NPOLIeCCh,
npoTekawLmne Ha obbekTe
npodeccrMoHansHoOM AeaTenbHOCTH
B1 OMNK-1.1

BnageTb: METOOUKON BbISBIEHMS U
Knaccudmkaums onsndeckmx n
XUMUYECKNX MPOLIECCOB,
npoTekalLmx Ha oobekTe
npodgeccrMoHanbHoOM AeaTenbHOCTH

na-3 onk-1

OnpepensieT xapakTepucTukn
XMMMYECKOro npouecca
(sBNeHwust), xapakTepHoro Ans
06bekToB NpodeccroHanbHom
0eATeNnbHOCTU, HA OCHOBE
3KCNepUMeHTarbHbIX
nccnengoBaHuin

33 OMnK-1.3

3HaTb: XapaKTepucTuku
XMMUYECKOro npolecca (ABneHus),
XapakTepHoro Ans o6beKkToB
npogeccrmoHansLHon
[esTenbHOCTU, HA OCHOBE
3KCNEepUMEHTanbHbIX
nccnengosaHum

Y3 OMnkK-1.3

YwmeTb: Onpegensts
XapaKTEPUCTUKN XMMUYECKOTO
npouecca (siBneHus),
XapaKTepHoro Ans o6beKkToB
npogeccrmoHanLHon
0edATenbHOCTH, Ha OCHOBE
3KCNepUMEHTanbHbIX
nccnengosaHum

B3 OMNK-1.3

BnapeTtb: MeTogukomn
onpeneneHnst xapakTepucTuk
XMMUYECKOro npoLecca (ABneHus),
XapakTepHoro Ans o6beKkToB
npogeccrnoHarnbHoOn
[eATenbHOCTU, Ha OCHOBE
3KCNepUMEHTanbHbIX
ncenegoBaHnn

na-5 onk-1

OcyuwectBnsieT BbIGop 6a30BbIX
PUSNYECKUX U XUMUYECKUX
3aKOHOB AnNs pelleHus 3agad
npodeccrnoHanbHoOn
OEeATernbHOCTN

35 OMNK-1.5

3HaTb: 6asoBble dur3nyeckmne n
XUMUYECKMNE 3aKOHbI NS pPeLleHmns
3agad npodeccrmoHanbHom
OesTenbHOCTH

Y5 OMNK-1.5

YwmeTb: BbibupaTh 6a3oBble
PU3NYECKNE N XMMUYECKNE 3aKOHbI
ONs pelleHus 3agad
npodeccrmoHanbHom AesTENBHOCTA
B5 OMNK-1.5




BrageTb: MmeToamkon Bbibopa
0a30BbIX PU3NYECKUX U
XUMUYECKNX 3aKOHOB A1 peLleHns
3aga4 npodeccnoHanbHoOn

AeATelIbHOCTU

I'Ipod)eccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Kopn HanmeHoBaHue Koa n HaumeHoOBaHMe nHANKaTOpa AOCTUXKEHUSA PesynbTaTthbl
KOMMNeTeHLMUn KOMMeTeHUun KOMMNeTeHUun 0obyyeHus
He npeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM
MaTtpuua cooTBeTCTBUS OLLEHOUYHbIX CPEeACTB 3annaHUpPoBaHHbIM pe3yfibTaTaMm o0yyeHus
Tabnuua 4
OueHo4Hble cpeacTBa
g | o 3 ool 8
- ® S b s %S S e ) T3 —
Koa u 2 oz SR 8T o g °o=0oP S5 = MpomexyTouHas
MHAMKaTop g ¥ % z g E E % S g S % S % 25 5 aTTecTtaums
-
[OCTUXEHUA o Sz S8 g 83 & =Rl ¢ =
KOMMNeTeHUumn o o8 o 5
Bonpockl Ans nHaMemMayanbHOro AoMallHero Bonpocbl ons nHaneuayansHoro B
3agaHus. Bonpockl Ans oTYETOB Mo JOMallHero 3agaHus. Onpock! K
3K3aMeHy
nabopaTtopHbiM paboTam.
31
310MK- [310MK- [310MK- (310MK- |310MK- | 310mk- | 2% | 31 0mk-
1.1 1.1 1.1 1.1 1.1 1.1 y.‘l 1.1 31 OMK-1.1
Y1 0OMNK- [Y10MNK- |Y10MNK- [Y10MNK- |Y1O00MNK- | Y1 OrlK- Y1 OrK- :
na-1 OnK-1 OrnK- Y1 OMNK-1.1
1.1 1.1 1.1 1.1 1.1 1.1 11 1.1 B1 OMK-1.1
B1 OMK- |B1 OMNK- |B1OMNK- (B1OMK- [B1OMNK- | B1 OrK- B.1 B1 OlK- )
1.1 1.1 1.1 1.1 1.1 1.1 1.1
OlnK-
1.1
33
330MK- (33 OMK- [330MK- |330Mk- (33 0MK- | 330mk- | 90 | 33 omk-
1.3 1.3 1.3 1.3 1.3 1.3 y'3 1.3 33 OMK-1.3
Y3 OMNK- [Y3OMNK- |Y3OMNK- [Y3O0lMNK- |Y3O0lK- | Y3 OrllK- Y3 OlK- :
na-3 OnK-1 OlK- Y3 OlMNK-1.3
1.3 1.3 1.3 1.3 1.3 1.3 13 1.3 B3 OMK-1.3
B3 OMK- |B3 OMK- |B3 OMNK- (B3 OMNK- (B3 OMNK- | B3 OrK- Bé B3 OrK- )
1.3 1.3 1.3 1.3 1.3 1.3 1.3
OrK-
1.3
35
35 0OMNK- [350IMK- [350MNK- |[350rMNK- [350rIK- | 35 OrK- ?EK 35 OrK-
1.5 1.5 1.5 1.5 15 15 y'5 1.5 35 OMK-1.5
Y5 0MK- [Y50MK- |Y50MK- [Y500MK- |Y50IlK- | Y5 OllK- Y5 OlK- :
na-5 OnK-1 OrlK- Y5 OlNK-1.5
1.5 1.5 1.5 1.5 15 15 15 1.5 B5 OMK-1.5
B5 OMNK- |B5 OMK- |B5 OMK- |B5OMK- (B5OMK- | B5 OlK- B'5 B5 OlK- )
1.5 1.5 1.5 15 15 15 15
OrK-
1.5

2. TunoBble KOHTPONbHbIE 3aaHNsA UMK UHblEe MaTepuanbl, Heo6xoAnMMble AN OLEHKU 3HaHUWA, YMEeHUN,
HaBbIKOB 1 (MNK) onbiTa AEATENIbHOCTU, XapaKkTepusylowme npouecc opMUpoBaHUA KOMNETEHLUUN B xoae
0CBO€EHMA obpa3oBaTenbLHON NPOrpaMmbI

2.1. ®opMbI TeKyLLero KOHTpOns ycneBaeMocTu

Bo Bpemsi TeopeTnyeckoro obyyeHust CTyaeHTbl CAAKT KOHTPOJSIbHbIE TOYKW, KOTOPbIE OCYLLECTBSATCS
nyTeM BbINOSIHEHUS COOTBETCTBYIOLLErO 3a4aHns B TMYHOM kabuHeTe.

—

anMepbl BOMNpoOCOB ANA nHanBuayanbHOro gomMmaluHero sagaHus

Kakne BaM n3BeCTHbI OKCUAbl, BCTpeYaroLmecs B npupoge?
lMoyemy He CyLeCcTBYIOT B MPUPOAE Takme OoKcuAbl, kak okeng 6apus n okena gocdopa (V)?
CocTtaBbTe ypaBHEHUE peakuun B3aMMOOENCTBMS Cnegylowmx OKCMAOoB: a) okeuna kpemHusa (V) ¢ okcngom

xene3a (l); 6) okcug asoTa (V) C OKCMAOM Kanbuus.

KucrnoTa, xnopua marsus, soga?

Kakvne 13 crnefylolumx BelecTB MOryT pearvpoBaTb ¢ okcuaoM dhocdopa (V): rmapokeug Kanbuusi, cepHas

Hanunwwure YpaBHeEHUA peaKLl,MVI O6pGSOBaHI/IF| cpegHunx conen us cneanyrwwmnx BelecTB: a) cunukaTta HaTpua n
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a30THOW KucnoThl; 6) rmapocynbuaa kanus n rmapokcuaa Kkanus; B) ruapocynbdarta anoMnHUS U CEPHOMN
KNCNOTbI.

Kak onpepnenseTca dhaktop aKBMBaANEHTHOCTU NPOCTOro BeLeCcTBa U XMMUYECKOro COeAUHEHNS?

OT uero 3aBucUT BenuuMHa akTopa 9KBMBANEHTHOCTM U MONSAPHOM Macca 9KBMBArNeHTa KUCMOTbl U
rmgpokcmaa B peakuumn?

Bblumcnntb hakTop 9KBMBANEHTHOCTU ABYXOCHOBHOW KUCIOTbI, €CNn U3BECTHO, 4TO 2 1 ee cogepxat 0,1 r
BOAOpOAa, CMOCOBHOro 3ameLlaTbCs KaTuoHaMu meTanna.

PaccunTtate 06bem aKBMBaneHTa Kucrnopoaa.

lMoyemy nocne onbiTa XMAKOCTb B GIOpETKE 1 BOPOHKE NPUMBOANTCS K OAHOMY YPOBHIO?

Uemy paBeH pakTop 3KBMBANEHTHOCTM OKUCITMTENS U BOCCTAHOBUTESS B OKUCITUTENbHO-BOCCTAHOBUTENBHOW
peakumm?

Kakon npouecc HasbiBaeTCsl OKUCNEHNneEM?

Kakon npouecc HasbiBaeTCs BOCCTAHOBIIEHUEM?

KakoBa knaccmdukaums OKUCIMTENbHO-BOCCTAHOBUTENBbHbIX peakLumn?

MprBecTn Nnpumepbl BAMSHUA cpebl HA NPOTEKaHUE OKUCNNTENBHO-BOCCTAHOBUTENbHbBIX Peakuui.

. Wcxopa ns craHpgapTHom aHTanbnum obpasoBaHus rasoobpasHoro CO2 1 TepMOXMMUYECKOTO ypaBHEHUS
C(rpaduT) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[x

Bbluncnutb sHTanbnuio obpasosaHnsa N20O

He npousBogs BblMMCNEHWI, yKa3aTb, ANS KakMX W3 MEPEYMCIIEHHbIX MPOLECCOB M3MEHEHME 3HTPOMMM
NONOXUTENbHO:

a) MgO(k) + Hz(r) = Mg(k) + H20(k);

6) C(rpacput) + CO2(r) = 2CO(r)

Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakLMu Npu NoBbieHMN TeMmnepatypsbl ¢ 25 go 75°C, ecnim
M3BECTHO, 4YTO C NOBbILLEHEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenuynsaeTcs B 2,5 pasa?
Kak unameHutca ckopoctb npsmon peakumm 2CO + Oz — 2CO2, ecnu npu HEU3MEHHOW TemnepaTtype
NOBbICUTb AaBneHne B Tpu pasa?

Mpun HeKOTOpPLIX YCNOBUSAX TemMnepaTypbl U AaBrneHus B cocyae emkocTbio 0,5 n Haxogutea 0,03 monb okcuaa
asota (IV). Bbluucnute KOHCTaHTy CKOPOCTW NPSIMOW peakuuu, NpoTeKatolen No ypaBHEHMIO, Crn CKOPOCTb
npuv gaHHbIX ycnosusx pasHa 1,08 monb/n*cek.

lMpn HekoTopoW TemnepaTtype paBHoBecwe B cucteme Il +H: — 2HI ycrtaHoBunocb npu criegyroLlmx
KOHLeHTpauusx BewecTs: [12] = 0,05 monb/n, [H2] = 0,25 monb/n, [HI] = 0,8 monb/n. PaccuntanTe KOHCTaHTY
paBHOBECUSA U UCXOAHbIE KOHLIEHTpaLun Bogopoaa 1 noaa.

HasoBunTe cnocobbl BblpaXKeHWNst KOHLEHTpaLuumn pacTBOPOB.

C kakol uenblo Npu TUTPOBaHUM pacTBopa NPUMEHSETCA UHAMKATOPbI?

UT0 Takoe TUTP 1 TUTPOBAaHHbLIN pacTBop?

[na ogHoro pacteopa pH = 5, gna gpyroro — pH = 2. Kakon pactsop 6onee kucnbii? Bo CkonbKo pa3 B HEM
KOHLIEHTpauusa BOAOPOLHbIX MOHOB BbILLE, YEM B APYromM?

Yemy paseH pH 0,0001 M pacTtBopa COMnstHON KNCIOTbI?

KakoBa KoHLeHTpaLums ruapoKkCMa-UoHOB B pacTeope ¢ pH =47

Kakune chakTtopbl BANSIOT Ha cTeneHb ruaponusa?

Hanuwunte ypaBHeHWsa peakuuin rmgponusa cnegyrowmx conen (ecnu takoson npoucxoaut): KsPOs, CrCls,
Fe2Ss3, Na2SO4 B MONeKynsipHOM U MOHHOM BUeE.

Kakas xnmmnyeckas peakunsi Ha3blBaeTCHA 3N1EKTPONN30M?

Ha kakom anekTpoge npu aneKkTponn3e NpoMcxXoamT npoLecc BoccTaHoBneHua? MNpouecc oknucneHma?

Uem onpegenseTca nocrneaoBaTenbHOCTb BOCCTAHOBIEHWS KaTUOHOB MPW 3NeKTponmnse?

B kakux cnyvasx Ha KaTode BOCCTAHaBNUBAKOTCA KaTMOHbI MeTannoB? B kakmx cnyyvadx Ha kartoge
BOCCTaHaBnmBaeTcs Boga?

Kakne metannbl HENb3sA NONYYMTb 3NEKTPONN30M BOLHbIX PACTBOPOB UX COMNen?

B kakon nocrnenoBaTenbHOCTM OKUCTIAKOTCS NPY 3NEKTPONM3e YacTuLbl Ha aHoae?

B kakux criyyasx npu aMnekTponv3e BOAHbIX pacTBOPOB Ha aHode okucnseTcs Bopa? Kakue npoayktel npwm
aTom obpasytTca?

YUTO Takoe anekTpoxmmMmyeckas Koppo3ust MeTansoB?

Kakoe BnusiHMEe Ha KOpPO3MIO MeTannoB oOkKa3biBaeT 06pa3oBaHMe MUKporanbBaHOMap Ha MOBEPXHOCTU
mMeTanna?

Kakune BaxxHble cnocobbl 3aLLmTbl METANIOB OT KOPPO3UN NPUMEHSAIOTCS B HAPOOHOM X03ANCTBE?

MpuBecTn NpMMepbl aHOAHLIXM KAaTOAHBLIX MOKPLITUIA ONs xenesa.

Kakow npouecc Ha3biBaeTcs OKCUaMpoBaHUEM?

B 4yeM CyLHOCTb 3NEKTPOXMMNYECKON 3alUUTbI METAINIOB OT KOPPO3Un?

YT0 Takoe MHrMbmTopbl? B kakMx cryvyasx ux npuMeHsoT?

MprmMepbl BONPOCORB ANA OoT4eTa No rnabopaTtopHbIM paboTtam:
Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakLmMu Npu NoBbieHnn Temnepatypsl ¢ 25 go 75°C, ecnm
M3BECTHO, YTO C NOBbILLEHMEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenuyuBaetcd B 2,5 pasa?
Kak nsmeHuTcs ckopocTb npamon peakuum 2CO + Oz — 2CO2, ecnv npu HeU3MeHHoOW TemnepaType
NOBLICUTbL AaBIEHME B TPU pas3a?



3. [pu HekoTOpbIX yCnoBuMAX TeMnepaTypbl U AaBneHusa B cocyae emkocTbto 0,5 n Haxoautes 0,03 monb okcnaa
asota (IV). Bbluncnure KOHCTaHTY CKOPOCTU MPSIMOM peakunn, NpoTekatoLen No ypaBHEHNO, €CNN CKOPOCTb
npu AaHHbIX ycnosusix pasHa 1,08 monb/n cek.

4. Tlpn HekoTOpOW Temnepatype paBHOBecue B cucteme l2 +H2 — 2HI ycTaHoBunocb npu cnegyroLmnx
KOHLeHTpauusax BewecTs: [12] = 0,05 mons/n, [H2] = 0,25 mons/n, [HI] = 0,8 monb/n. PaccuMtanTte KOHCTaHTY
paBHOBECUSA N NCXOOHbIE KOHLEHTpaLmMmn Bogopoaa u noaa.

Bonpochl k npakTM4eckum paboram:
Kakne Bam n3BeCTHbl OKCUAbI, BCTpeYarLLmecs B npupoae?
[Mo4eMy He CyLlecTBYIOT B NPUPOAE Takue OKcuAbl, kak okeug 6apus n okeng docdopa (V)?
CocTtaBbTe ypaBHeHVE peakumMn B3aMMOAENCTBMSA CreayoLnx oKCnaos: a) okena kpemHus (1V) ¢ okcngom
xenesa (l1); 6) okeug asota (V) ¢ oKCMaoOM KanbLums.
Kakve n3 cnegyoLimx BeLLEeCTB MOryT pearnpoBaTb C OkcuaoM dpocdopa (V): rmapokena KanbLms, cepHas
KucnoTa, xropug, marHus, soga?
Hanuwwnte ypaBHeHusa peakumin oO6pas3oBaHMs CPedHMX CONen 13 crneayrlmx BeLLecTB: a) cunukarta
HaTpus 1 a30THOW KMCNoThl; 6) rmapocynbduaa Kanusa n rmapokcuaa Kanuvs; B) rugpocynbscara antoMmHms
N CEPHOWN KNCIOTBI.
Kak onpegensetcs dakTop aKBMBaNeHTHOCTM NPOCTOro BELEeCTBa U XMMUYECKOTo COeANHEHNA?
OT yero 3aBMCUT Benu4YMHA pakTopa 3KBUBANEHTHOCTM M MOMSIPHOW Macca 3KBMBANEHTa KUCMOTbl U
rmapokcuaa B peakumm?
BbluMCnnTb hakTop 3KBMBANEHTHOCTWN OBYXOCHOBHOW KUCIOThLI, €Cn U3BECTHO, 4TO 2 I ee cogepxat 0,1 r
BOAOpPOAA, CMOCOBHOro 3ameLlaTbcs KaTuoHaMum meTanna.
PaccunTtatb o6bem akBMBaneHTa kucrnopoaa.
lMo4eMy nocne onbiTa XXMAKOCTb B BIOPETKE N BOPOHKE NPUBOANTCH K OAHOMY YPOBHIO?
Uemy paBeH akTtop OKBMBANEHTHOCTU OKUCNUTENS W BOCCTAHOBUTENST B  OKUCMUTEMbHO-
BOCCT@HOBMWTENBHOW peakummn?
Kakol npouecc Ha3blBaeTCsl OKUCIIEHNEM?
Kakol npouecc Ha3biBaeTCsl BOCCTaHOBNEHNEM?
KakoBa knaccudmkaums okMcrnmTenbHO-BOCCTAHOBUTESbHbIX PeakUnin?
MpuBecTn NpMmMepbl BANSIHUSA Cpefbl Ha NPOTEKaHNE OKUCTTUTENbHO-BOCCTAHOBUTESBHbBIX PEaKLMA.
. cxopa ns ctanpgapTHom aHTanbnmu obpasoBaHnsi razoobpasHoro CO2 n TEpMOXMMUYECKOTO YPaBHEHNS
C(rpadmT) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[x
Bbluncnutb aHTanbnuio obpasosaHua N20
He npou3Boasa BblYUCIEHUN, yKa3aTb, AN KaKMX U3 MEPEYUCHEHHbIX NPOLECCOB M3MEHEHUE 3HTPONUU
NONOXUTENBHO:
a) MgO(k) + Hz(r) = Mg(k) + H20(x);
©) C(rpacput) + CO2(r) = 2CO(r)
Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakuun npu nosbileHnn TemnepaTtypbl ¢ 25 go 75°C,
€CNnn N3BECTHO, YTO C MOBbILLEHNEM TemnepaTtypbl Ha Kaxable 10 rpagycoB CKOPOCTb yBenuumnBaeTcs B 2,5
pasa?
Kak nameHutca ckopocTb npsmon peakuun 2CO + O2 — 2CO2, ecnu nNpu HeU3MeHHOW TemnepaTtype
NOBLICUTbL AaBIEHME B TpU pas3a?
Mpn HekoTOpLIX YCNnoBUAX TemnepaTypbl U AaBneHust B cocyae emkocTbto 0,5 n Haxogutcs 0,03 mornb
okcuaa asota (V). Belumcnute KOHCTaHTy CKOPOCTM NPSIMON peakLu, NPOTEKAKLLEN NO YPaBHEHMWIO, ECIN
CKOPOCTb MpU AaHHbIX ycnoBusax pasHa 1,08 monb/n*cek.
lMpn HekoTOpow TemnepaTtype paBHoBecue B cucteme |2 +Hz — 2HI ycrtaHoBMnoOCbL npu criegyromx
KOHueHTpaumsx BewecTs: [I2] = 0,05 monbe/n, [H2] = 0,25 mons/n, [HI] = 0,8 monbe/n. Paccuutanite
KOHCTaHTYy paBHOBECUSI M UCXOOHbIE KOHLIEHTpaLmMM Bogopoaa v noga.
HasoBuTe cnocobbl BbipaXKeHWs1 KOHLEHTpaLun pacTBOPOB.

2.2. ®opMbl NPOMEXYTOYHOW aTTecTauumn

OK3amMeH no gucuunnuHe npoxognuT B nepuon 3K3aMeHaLMOHHOMW ceccun B BUAE NMNCbMEHHO-YCTHOIo
9K3aMeHa U 3aKn4aeTcAa B OTBeTe Ha BOMPOChl 3k3aMeHaUuMOHHOIro ounera, cogepxatiero 2 Bonpoca.

Bonpockl K 3K3aMeHy
21. Knacckl HeopraHM4eckux coeanHeHU: OCHOBAHWS, KNCMNOTbI, COMW.
22. Xumunyeckue BewectBa. Okeuapl. OCHOBBI UX Kraccudmkauumn, CBOMCTBA U NPUMEHEHNE.
23. TloHATME XMMMNYECKOro 3KBUBAreHTa.
24. 3aKoH SKBMBArEHTOB.
25. MonsipHasi Macca akBMBareHTa NpocTbIX U CNOXHbIX BELLECTB.
26. KomnnekcoobpasoBaHue. [JOHOPHO-aKLEeNTOPHbIN MexaHn3mM obpa3oBaHMs KOBaNeHTHOM XMMUYECKOM CBS3N.
27. KomnnekcHble coeguHeHnst. OCHOBHbIE MOHATUA 1 onpeaeneHus. HomeHknaTypa.



28. KomnnekcHble COeAMHEHMS: BHELWHAS WU BHYTPEHHAS cdepbl, komnnekcoobpasoBaTenb, nuraHabl,
KoopAnHaLMOHHOe Ymcno. Cnocobbl Nony4YeHrUst KOMMNEKCHbIX COEANHEHMWN.

29. OxkucnutenbHO-BOCCTaHOBUTENbHbIE peakumn. OCHOBHbIE MOHATUS U onpeaeneHus. TeopeTuyeckuin aHanus
OKUCNUTENbHO-BOCCTAaHOBUTENbHbLIX CBONCTB BELLECTB.

30. OxucnuTenbHO-BOCCTaHOBUTENBHbIE peakuun. Metoa anekTpoHHoro 6anaHca.

31. OKkucnuTenbHO-BOCCTaHOBUTENbHbIE peakuun. OKUCIIUTENU U BOCCTAHOBUTENMN.

32. PactBopbl. KoHueHTpaumsi. Cnocobbl BbipaXKeHWs KOHLEHTpaL My pacTBOPOB.

33. PaBHOBecusi B pacTBopax anektponutoB. KoHCTaHThl: guccoumauun, rmaponusa, WOHHOEe Mpou3BedeHue
BOAbI, MPON3BEAEHNE PAaCTBOPUMOCTM.

34. Xumudyeckas TepmoguHamuka. OHeprua [MO66ca W HampaBneHMe CamMOMpOWM3BOSIbHOIO MNPOTEKaHus
XMMWYECKOTrO npoLiecca.

35. Xumuyeckas TepmoauHamwuka. 3akoH [ecca. OHTanbnus 006pasoBaHUMA U XMMUYECKOW peakuuun.
TepmoguHammyeckne ypaBHEHNs U pacyeThbl.

36. Xnmuyeckasi KWNHeTUKA. 3aBMCUMOCTb CKOPOCTU peakumm OT KOHLEHTPaUUN 1 NPMUpPOabl peareHToB.

37. Xumudyeckass KmHeTuka. 3aBMCUMOCTb CKOPOCTM peakuumm oT TemnepaTypbl. [lpasBuno Bant-lodda,
ypaBHeHue AppeHuyca.

38. Xumuyeckas kuHeTuka. Katanus.

39. OGpaTumble n HeobpaTUMbIe peakumn. Xummnyeckoe paBHoBecwue. MNpuHuun JlelllaTenbe.

40. dakTopbl, BNNAKOLLME HA CABUT paBHOBECUS.

41. 3nekTpoxummnyeckmne cucteMbl. OCHOBHbIE MOHATUSA U ONpedeneHuns: aNekTpoa, NnoTeHuuan, pag HanpsKeHun,
ranbBaHUYECKUA 3NEMEHT U ero yHKLNOHMPOBaHME.

42. 3neKTponus pacniaBoB M BOAHbIX paCTBOPOB 3J1EKTPOSINTOB.

43. Onektponus. NMpnmeHeHne B NPOMBbILLIIEHHOCTH.

44. 3akoHbl 3NeKTponm3a. SNEeKTPOXNMNYECKOE SNEMEHTHI.

45. MeTtannunyeckas cBs3b. 30HHas Teopus. MeTannbl, NONYNPOBOAHUKM U ANINEKTPUKN.

46. Kopposusa metannos. Buagbl n mexaHmam kopposumm.

47. Kopposusa metannos. Cnocobbl 3awuTbl METaNoB OT KOPPO3NK.

48. Cnocobbl nonyyYyeHns n CBOMCTBA METAIMOB.

MpumepHan cTpykTypa 6uneta

N\ ®denepanbHoOe rocyaapcTBeHHOe GrofxeTHOe oGpa3oBaTenbHoOe yuypexaeHue
({ ‘@l CAMAPCKHUH Bbicluero obpasosaHus «Camapckui rocyfapcTBeHHbIN TEXHUYECKUA YHUBEPCUTETY
AN MOAUTEX (®rBOY BO «CamlTY»)

DO0DFNA yHAepIvTaT

\ MuHUCcTepcTBO Hayku U Bbiclero o6pasoBaHus Poccuitickoinn ®egepaumm

)

-

®dunuan ®rboOy BO «Caml TY» B r. Benebee Pecnybnuku BawwkopTtocTaH

Kadbenpa MHxeHepHble mexHonoauu
3K3AMEHALMOHHbLIN BUNET Ne 1

no AMCUMnIuHe (MoAyrto) «XumMusa»
Kopa HanpaBneHus noaroToBku (cneumansHoctun) 13.03.02

1. Knaccbl HeopraHuyecknx CoeUHEHNn: OCHOBaHUS, KUCIOTbI, CONW.
2.  OnekTtpoxumnyeckue cuctembl. OCHOBHbIE MOHATUS U ONPEAENEeHNs: dNeKTPoa, NoTeHUMarn, paa HanpsSxXeHnn,
ranbBaHWYECKNA AMEMEHT 1 ero OYyHKLMOHNPOBaHWE.

CocTtaBun: YTBepxaato:

HoueHT Kadbeapbl A.B. Bypuakos 3aB. kadegpon A.A.LbiHaeBa
(modnucs) (modnuce)

« » 20__r. « » 20_ .

3. MeToauuyeckue Mmatepuansl, onpegensolwme npoueanypbl oLueHMBaHUSA 3HaHUW, YMEHUIN, HAaBbIKOB U
(vnu) onbiTa [EeATeNbLHOCTU, XapaKkTepu3ylowue npouecc hOPMUPOBAHUA KOMNETEHLMUIA

3.1. XapakTepucTtuyka npouenypbl TeKyLleln u NPOMeXyTO4YHOM aTTecTalMm No AUCUUNNmnHe

Tabnuua 5
MepuoanyHoOCTL N Buas! Cnocob y4yeTta
Ne HaumeHoBaHue cnoco6 npoBeaeHus MeTtoab! BLICTABNSIEMBIX MHAUBMAYanNbHbIX
n/n | oueHo4HOro cpeacTBa npoueaypbl oLeHUBaHUA OLeHOK OOCTUXEHUN,
oLeHUBaHUA obyuatrowmxcs

1. |Bonpocbl ans cucremMaTu4eckm Ha 3KCNepTHbIN Mo naTnbannbHom BE€OOMOCTb TEeKyLlero




mHomesunayanbHOro
AomMalluHero 3agaHua

nabopaTopHbix paboTax
/MMCBbMEHHO U YCTHO / B
NMYHOM KabuHeTe

LKane

KOHTpOnnA

2. |Bonpocbl K npakTuyeckum

pabotam

Mo naTnbannbHoOM
LwiKane

cucTeMaTUyecku Ha
nabopaTtopHbIx paboTtax/
NMUCbMEHHO 1 YCTHO / B
FINYHOM KabuHeTe

3KCNEePTHbIN

B€AOMOCTb TeKyLlero
KOHTpONA

Bonpochkl ons 0T4ETOB NO

cucTeMaTMyeckn Ha 3KCNEepPTHbIN Mo naTnbannbHoOM

B€OOMOCTb TeKyLlero

3. |nabopatopHbiM paboTtam |nabopaTopHbix paboTtax/ wkane KOHTpONS
NMUCbMEHHO U YCTHO / B
NNYHOM KabuHeTe

4. |[MNpomexyToyHas MO OKOHYaHWUWN U3YYEHNST |3KCMEPTHbIN Mo natnbanneHoW  |aK3ameHauUMOHHas

ak3ameHy

artrectauma — Bonpochl K

OUCLUMNIWHBI/ YCTHO U LwKkane

NMMCbMEHHO KHWXXKa

BE€OOMOCTb, 3a4eTHas

3.2. Kputepuu u WwWKana oueHNBaHUA pe3ynbTaToB U3yYeHUA AUCLUUNNMHBLI BO BpeMsl 3aHATUMN (TeKyLLmnin

KOHTPOJIb yCNEeBaeMoCTH)

KpMTepvm OLUEeHKM U WKana oueHuBaHnA BONpocoB AndA nHanBunagyanbHOro goMalHero sagaHus

Tabnuua 6
LLikana oueHnBaHusA KpuTepuu oueHku Kon-so
6annos
«OTnnyHO» CTyOeHT nokasblBaeT MOMHble W rnybokue 3HaHUsi NporpamMMHOro martepuana,
FMIOTMYHO N apryMeHTMPOBAHO OTBEYaeT Ha MOCTaBMEHHbIV BOMPOC, a Takke
[IONOMHUTEMbHBIE BOMPOCHI, NOKa3aTenu peiTuHra (Bce npeaycmotpeHHbie Prif|  (16-25)
yuebHble 3a[aHNs BbIMONHEHbI, KAYECTBO BbINOMHEHUS GOMbLIMHCTBA M3 Hux| Oannos
OLieHeHo 4yucnom 6anno., 6rN3KMM K MakcmanbHOMY).
«XopoLuo» CTtyneHT nokasbiBaeT rnybokue 3HaHWs MporpammHOro MaTtepuana, rpamoTHO
ero wusnaraeT, AOCTATOMHO MOMHO OTBEeYaeT Ha MOCTaBMEHHbI BOMPOC MU
[JOMNONHWTENbHbIE  BOMPOCbI, YyMeno  OopMynvMpyeT BbiBOAbl,  Aonyckas (11-15)
He3HauUTemNbHbIE MOrpPeLIHOCTH, MokasaTenu perTuHra (Bce NpeaycMOTPeHHbIe|  gannos
P y4ebHble 3aaaHust BbINOMHEHbI, KAYECTBO BbINMOMHEHWS H OOHOMO U3 HUX He
OLIeHEeHO MakcuMarnbHbIM Y1CrioM 6annos).
«Y[0oBNeTBOPUTENIBHO» CTydeHT nokasbiBaeT AOCTaTOuMHble, HO Hernybokve 3HaHWMs MNpPOrpaMMHOro
maTtepuwana; npu oTBeTe He AonyckaeT rpybbix owMGOK unM NpoTUBOPEYUN,
ogHako B (DOPMYNMpOBaHWM OTBeTa OTCYTCTBYeT [AOSKHas CBS3b Mexay (1-10)
aHanu3oM, aprymMeHTaumnei v BblIBOAAMY, AN MONy4eHWs npasunbHoro oteeral o o o
TpebyeTcA yTOYHSAOLWME BOMNPOCHl, AOCTUIHYTbl MWHWMAlbHblE WM  BbIle
rnokasaTtenu pedTUHIOBOWM OLEHKW MPU HanM4uu BbINOMHEHWUS NPEAYCMOTPEHHbIX
P yyebHbix 3agaHui
«HeyposnetBoputensHo»  |OTBETHI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHuA 3aWiuTbl OTYETa NO NabopaTopHbIM paboTam
Tabnuua 7
LLikana oueHnBaHus Kputepum oueHkm Kon-Bo
6annos
«OTnnyHO» CTaBMTCH, €CnvM y4awuncsa BbinonHset paboty B nonHom obwveme cf(21-25) 6annos
cobnogeHnem Heobxooumow MnocneaoBaTenibHOCTU MPOBEAEHUS OMbITOB U
M3MEPEHUN; CaMOCTOATENbHO W pauMOHaNbHO MOHTMPYeT Heobxogumoe
obopydoBaH/Me; BCe OMblTbl MPOBOAMT B YCMOBUSIX WU pexumax,
obecneuvBaloLwyx MOMyyYeHne nNpaBuUlbHbIX pe3ynbTaToB W BbIBOAOB;
cobniopaeT TpeboBaHust npaBun 6e3onacHOCTH Tpyaa; B OTYETE NPaBUIbHO U
aKKypaTHO BbINOMHAET BCE 3anucy, Tabnuubl, PUCYHKW, YepTexu, rpaduku,
BbIYMCMNEHWS; MPaBWUMbHO BbINOMHSAET aHanu3 norpelwHocten. OTBevaeT Ha
BCE NOCTaBeHHbIE BONPOCHI
«XopoLuo» CTaBMTCH, €CNM BbIMNONHEHbI TPeOOBaHUSA K OLEHKE «OTNMYHO», HO 6bino|(11-20) 6annos

OOMyLeHo ABa - TpU HedoyeTa, He Gonee ogHow Herpybow owmnbKn 1 0gHOro
Heno4véTa

«YOoBrneTBOpUTENBHO»

CTaBuUTCA, ecnu paﬁoTa BbINOSIHEHA HE MOMHOCTbLI, HO OOBEM BbIMNOMHEHHOMN
4YacTu TaKkoB, NMO3BONIAET NOJy4YUTb NpaBWUIbHblE pe3ynbTaTbl U BbIBOAbLI: €CINA
B Xode npoBedeHuna onbita w“ MamepeHvuZ Obinin aonyuleHbl OLLNGKN.
3any,D,HF|eTCF| AaTb OTBETbl HA NMOCTaB1IEHHbIE BOMPOCHI

(2-10) 6annos

«HeyposneTBoputensHoO»

CTaBuUTCA, ecnn paGOTa BbIMNOJIHEHA HE NOJTHOCTbIO

(0) 6annos

van'epvm oUueHUBaHUA 3aaayd Ans peweHus Ha NpPpakTU4eCKUX 3aHATUAX




Tabnuua 6

Kon-Bo

LLkana oueHnBaHuA Kputepumn oueHkun 6annos

«OTnnYHO» CTyOeHT nokasbliBaeT MOSiHble W TNyboKMe 3HaHUS MporpammHOro martepwvana,
FIOTMYHO U apryMEHTMPOBAHO OTBEYAET HA MOCTaBMEHHLI BOMPOC, a Takke
JOMONHMTENbHbIE BOMPOCHI, NMoka3aTenu perTuHra (Bce npedycMmoTpeHHble PO (36-50)
y4yebHble 3aaHusl BbIMOSHEHbI, KAa4eCTBO BbIMOSIHEHUSI GOMBLUMHCTBA M3 HUX Gannos
OLEeHEeHOo Yymcnom 6annos, 6NN3KNM K MakCUManbHOMY).

«XopoLlo» CtyneHT nokasbiBaeT rnybokve 3HaHWs MporpaMMHOro Matepuana, rpamoTHO
ero uvanaraeTt, AOCTATOYHO MOJSIHO OTBEYaeT Ha MOCTABMEHHLIN BOMPOC U
OOMNOMNHUTENbHbIE  BOMPOCHI, yMeno QopMynupyeT BbiBOAbI,  AOMNyckas (26-35)
He3HauMTenbHblE MOrPELLUHOCTU, NoKasaTenu penTuHra (Bce npeayCMOTPEHHbIe Gannos
P y4yeGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMNOSTHEHWUSA HU OAHOMO U3 HUX HEe
OLleHEeHO MaKkcumarnbHbIM YnucrioMm 6annos).

«Y[10BMNeTBOPUTENBHO» CTydeHT nokasbiBaeT [OCTATOMHble, HO Hernybokue 3HaHWA MNpPOrpaMMHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix OwuboK unu npoTUBOpPEYUN,
ofHako B POPMYyNMpoBaHWM OTBETa OTCYTCTBYeT [OSKHasA CBA3b Mexay

aHanusoMm, aprymeHTauuen 1 BblBO4AMM, ONs1 NOMyYEeHWUs NpaBUMbLHOrO OTBETA i(ijé?'lrzlc?z!
TpebyeTca YTOYHSAKOLWME BOMNPOCHI, AOCTUMHYTbl MWHUMarnbHble WNW  Bbile
rokasaTenn pelTUHIOBOW OLEHKW MPU HanmMuuu BbINOSTHEHWS NPeayCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeypoBneTBoputensHoO» o (0-15)
TBETbl HA BONPOCHI AaHbl HE BEPHO 6annoB

O6wue KpuUTepun u WwKasna oueHnBaHuA pe3ynbTaToB AnNA AOoNyCKa K ﬂpOMe)KYTO‘-IHOﬁ aTrectauumu

Tabnuua 8
HavmeHoBaHMe OoLLEHOYHOro cpeAcTBa BannbHas WwkKana
1. Bonpock! ons nHaMeugyansHOro AoMallHero 3agaHus 0-25 6annos
2. 3awumTa oT4é€Ta no nabopaTtopHbiM paboTam 0-25 6annos
Bonpocebl k npaktnyeckum pabotam 0-50 6annos
3.
WUroro: 100 6annos

MakcmmanbHoe konudectBo GannoB 3a cemectp — 100. OGy4varoWwmiicss OOMyCcKaeTcs K 3K3aMeHy npu
ycnosun 51 n 6onee HabpaHHbIX 3a cemecTp Gannos.

3.3. KpVITepMVI M WWKana oueHuBaHusA pe3ynbTaToB U3y4eHnsa aMCcUUMnIiiMHbl Ha HpOME)KYTO‘-IHOFI aTrectTauumu

OcHoBaHMeM Ons onpefeneHust OLEHKM Ha 3K3aMeHe CIYXUT YPOBEHb OCBOEHUS 0Oby4vatommucs
mMatepuana u hopMMpoBaHUSA KOMNETEHLMI, NMPeayCMOTPEHHbIX NMPOrpaMmmort y4ebHON OUCUUMIVHBI.

YcneBaemMoCTb Ha 93K3amMeHe onpefenserca  oueHkamu: 5  «OTAMYHO»; 4 «xopowoy; 3
«y[OOBMNEeTBOPUTENBHOY; 2 «HeYA0BNETBOPUTENBHOY.

OUEeHKY «OTIIMYHO» MosyyaeT obyyatoLwmnincs, OCBOMBLUWI KOMMAETEHLMN ANCUMNIUHBI HA BCEX dTanax ux
opmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYecKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHws, NpedyCMOTpeHHble paboyeri nporpaMMOn, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMIMEHHbIN C AOMOMHUTENLHOW NUTepaTypour, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTABNSETCA O0Oy4aloWMMCH, YCBOMBLUMM B3aUMOCBSI3b OCHOBHbIX MOJOXEHUN Yy4eOHOM
ONCUMNIUHBI, HeobxoauMbiX AN npuobpeTaemor npodeccun, NPOSIBUBLLUMM TBOpPYECKUME CMOCOBHOCTU B
NMOHUMaHWM, U3NOXEHUN U UCNOSb30BaHNM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acrnyXuBaeT 00y4aloLMINCs, OCBOMBLLMI KOMNETEHLMM ONCUMMITMHBI HA BCEX aTanax
nx cpopmmpoBaHns Ha 71-84 %, oOHapyXMBLUUIA NOMHOE 3HaHWE y4ebHOro matepuana, yCrneLwHO BbINOMHSALWMNA
npegycMoTpeHHble pabodert nporpaMMONn 3agaHusi, YCBOMBLUWMA OCHOBHYKO NUTEpaTypy, PEKOMEHAOBaHHYK B
nporpamme. Kak npaBuno, OUEHKa «XOpOLWo» BbICTaBnseTcd obydalwmmMmcsa, npoaeMOHCTPUPOBABLLMM
cucTemaTnyeckoe BrafgeHue maTtepuanoMm AUCLMMNMAWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHU U
obHOBMEHNI0 B xode fJanbHewwen yyebHon paboTbl M MpodeccroHanbHOM OEeSATEeNbHOCTU, HO AOMNYCTUBLUMM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKY «yAOBNeTBOPUTENbLHO» MNony4vaeT o0y4qaloLniAcs, OCBOUBLUMIA KOMMETEHLUUN OUCUUMNIMHBI HA
BCex aTanax ux dopmmpoBaHust Ha 51-70 %, oOHapyXUBLLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepumana B 00bEME,
HeobxooMMoOM Anis AanbHewnwen y4ebbl 1 npeacToswen paboTel No npodeccum, CNpaBnALWNIACS C BbINOMTHEHNEM
3aJaHuiA, NpPeaycMOTPEHHbIX pabodelt MpPorpaMMOK, 3HAKOMbIA C OCHOBHOW NUTepaTypow, PeKOMeHAOBaHHOW
nporpammoni. Kak npaBuno, oueHKa «yOOBMEeTBOPUTENbHO» BbICTABNSAETCA OOy4YaloWmMMcs, OOMyCTUMBLUUM
MOrpPeLLIHOCTM B OTBETE Ha 9K3aMeHEe W MpPWU BbIMONIHEHMM 3K3aMEHaAUMOHHbIX 33aJaHuiA, HO obrnagatoum
HeoOX0AMMbIMU 3HAHWAMM AN YCTPaHeHWsi No4 PYKOBOACTBOM NMpenofaBaTtens AonyLeHHbIX He4OYETOB.

OueHKka «HeyAOBNETBOPUTENbLHO» BbICTaBNseTcd oOOyyalolemMycsi, OCBOMBLUEMY KOMMETEHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMympoBaHus mMeHee yem Ha 51%, obHapyxuswwemy npobenbl B 3HaHMAX




OCHOBHOro y4ebHOro matepviana, SOMNYyCTUBLLEMY MPUHUMMMANbHbIE OWNOKN B BbLIMNOMHEHUM NPEOYCMOTPEHHbIX
paboyen nporpaMmmon 3agaHun.

Lkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas wkana OueHKa B cUCTEME «HeyOOBNEeTBOPUTENbLHO — yAOBNETBOPUTENbHO —
(Npu ee ncnonb3oBaHWK) XOPOLUO — OTJINYHOY»
0-50% HeygosneTBopuUTensHO
51-70% Y[0BNeTBOpUTESIbHO
71-84% XopoLio
85-100% OTnnyHoO




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B1.0.02.04 «Xumuna»

no HanpaeneHuto nogrotoBkn (cneuymansHoctn) 08.03.01 «CTpouTenbCTBO» MO HaMpaBfeHHOCTU (Npodunio)

noaroToBkn «TennorasocHabxeHune n BEHTUNALUNA»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(momKHOCTb, CTeneHb, y4eHoe 3BaHne) (noanwuceb)

[ONonHeHUs 1 N3MEHEHUs1 PacCMOTPEHbI 1 0A06peHbI Ha 3aceaaHwn kadeapbl « »

(®V10)

20 r.,

npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANUCH)

(®U0)



AHHOTauusa paboyen NnporpamMmmMbl OUCLUNTIUHBI

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)

B1.0.02.04 «Xumua»

08.03.01 CtpoutenbcTBO

MpunoxeHwne 3

TennorasocHabxeHue U BeHTUNALUA

Keanudukauusa 6akanaBp
®dopma obyyeHus O4YHas
Nop Havyana noAroToBKU 2021
Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo
O61bem AgMcumnnnuHbl, 4. / 3.e. 108/ 3
dPopma KOHTpOA (NpomexyTovHas
aTTectauus) 3K3aMmeH
Yac. | Nek. Na6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
e yac. yac. yac.
2 108 /3 16 32 16 3 14 27 3K3aMeH
Utoro 108 /3 16 32 16 3 14 27 3K3aMeH

YHuBepcanbHble KOMNETEeHLUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccnoHanbHbIE KOMNETEeHUUU:

OrK-1 CnocobeH peluaTb 3agayn NnpodeCCuUoHanbHOM AeATENbHOCTM Ha OCHOBE UCMONb30BaHMS TEOPETUYECKNX U
NPaKTU4ECKMX OCHOB ECTECTBEHHBIX U TEXHNYECKUX HayK, 8 Takke MaTeMaTMyeckoro annapara

nao-1 BoeisBnsieT u knaccuduumpyet hmusnyeckme n XMMuU4eckme npoLecchl, NpoTekaLmne Ha 06bekTe

OlK-1 npodeccMoHanbHON OeATENBHOCTHU

nao-3 OnpenensieT xapakTePUCTUKN XMMUYECKOTO MpoLiecca (ABMeHns), XxapakTepHOro Ansi 0ObekToB

OrK-1 npodeccrMoHanbHOM AeaTENbHOCTU, HA OCHOBE 3KCMEPMMEHTAarbHbIX UCCNEe0BaHNI

na-5 OcyuecTBnsaeT BbIOop 6a30BbIX PUNYECKUX U XMMUYECKMX 3aKOHOB ANS peLleHns 3agay npodeccrmoHansHom

OrlK-1 0eATenbHOCTH

MpodreccrmoHanbHblIe KOMNETEHLMUN:

He nNpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

CopepxaHve AUCLMNMUHBI

OoXBaTblBae€T Kpyr BOMNpOCoB,

CBSI3aHHLIX C 06LWMMHK 3aKOHOMEPHOCTAMMU

XUMUYECKNX npoLeccos, Teopmeﬁ pPacTBOpPOB, ANIEKTPOXUMNYECKMMUM NpoLeccamMun, metTanamm n nx CBOWCTBaMMU.
I'Ipeno,anaHMe oncumnnuHbl npegycmMmatpuBaeT cregyruine CbOprI opraHmnsauumn yqe6Horo npouecca:

neKkumnn, na6opaToprle pa6OTbI, caMocCTodATeENbHaA pa60Ta CTyaeHTa.

MporpamMmon oucumninHbl NPeAyCMOTPEHb! CNeayoLmMe BUabl KOHTPONS: TEKYLUMIA KOHTPOSb YCNeBaeMoCTH

B (popmMe nNUCbMEHHbIX AOMallHUX 3adaHui,

NPOMEXYTOYHbIN KOHTPOIb B hOpMe 3K3ameHa.

BbIMOSTHEHNA nabopaTopHbIX paboT,

npakTnyeckmx pabor,




