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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
KOMMeTeHLUn KOoMneTeHUumn KOMMNeTeHUuun obyyeHus
He NpeayCcMOTpeHbl Y4eOHbIM NiIaHOM
2. MecTo aucuunnuHbl (MoaynsA) B CTPYKType o6pa3oBaTenibHOW NporpamMmmbl
MecTo gucumMnnvHbl B CTPYKTYpe 00pasoBaTenbHOM NporpaMMbl: ob6s3aTensHas 4acTb.
Tabnuua 4
Kop Mpepwecrtaytowme MapannenbHo ocBaMBaemMble Mocneaytowme
KOMMeTeHUun AUCLUUNIIUHBI AUCLUUNIIUHBI AUCLUUNNIUHBI
OrnkK-1 Skonoruns VHXeHepHas 1 KomnbloTepHas MexaHuka XnakocTu 1 rasa;
rpadumka ; OCHOBbI TEXHUYECKOW
Bbicliasa matemaTuka; MeXaHWUKn
dusuka;
TeopeTuyeckasi MExaHuka

3. O6bem AuCLUMNIINHBI B 3a4€THbIX €AMHULAX C YKa3aHMeM Konn4yecTBa akageMm4eckmx 4acos,
BblAeneHHbIX Ha KOHTaKTHYI0 paboTy oby4arowmxca ¢ npenogasarenem (No BuAam y4eOHbIX 3aHATUM) M 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

MpakTn

Yyeckue 3aHATUSA, nabopaTopHble

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

* - npoBegeHne nekunoHHblx 3aHatun B CAO MOODLE ¢ ucnonb3oBaHMEM OHMAWH-KOHTEHTA

4. CopgepxaHue AUCLMNIIUHBI, CTPYKTYPUPOBaHHOE NO TeMam (pa3genam), C ykazaHueM OTBeAeHHOro Ha
HUX KONMUYecTBa aKkafJeMU4eCKMX YacoB U BUAOB Y4eOHbIX 3aHATUN

Tabnuua 6
Ne HaumeHOBaHWe pasaena BuAabl y4eGHOM Harpy3ku U Ux TpyA0eMKOCTb, Yachbl
paspena AMCUMNNNHBI n3 np n3 CPC kcp | Kowr- | Beero
ponb YacoB
TeopeTnyeckme OCHOBbI XUMUM.
1. CTpoeHue BellecTBa U XMmMmnyeckas 16 16 16 4 i 7 59
cBa3b. Knaccudukaums
HEOpraHM4YeCcKUx CoeaUHEHNN.
2. Ob6Lwne 3aKOHOMEPHOCTU XMMUYECKNX i ) ) 3 1 6 10
npoLieccoB




3. Teopus pacTBOpOB - 16 - 4 1 7 28
4,
ONeKTPOXnMmUYeckmne npoLecchl - - - 3 1 7 11
Wtoro: 16 32 16 14 3 27 108
4.1. CogepxaHue NEeKUNOHHbIX 3aHATUMN
Tabnuua 7
Ne HaumeHoBaHue CopaepxxaHue nekuumn . Kon-
n3 paanena Tema nekuuu (nepeyeHb OUOaKTUYECKNX eOuHNL; BO
paccMaTpuBaeMblX MOATEM, BONPOCOB) yacoB
CemecTp 2
1 | TeopeTuyeckue TeopeTuyeckme OCHOBbI BeegeHune. Xumuns kak pasaen ecteCTBO3HaHNS — Hayka o 16
OCHOBbI XMMUW. XMmMnn BeLLeCTBax M ux npespaLLeHnsix. Porb xumum B nsyveHum
CTpoeHue BellecTBa npupoabl 1 pasBUTUN HAYKN N TEXHUKU. OCHOBHbIE MOHATUS
N XMMKYecKas CBA3b. N 3aKOHblI COBPEMEHHOW XMMUN. 3aKOH SKBUBAIEHTOB.
Knaccudukauus MonsipHas Macca 3KBMBarieHTa NPOCTbIX U CIIOXHbIX
HEOpPraHN4ecKknx BewecTB. Knaccbl HEOpraHN4ecknx coeanHeHnm
COENHEHWIA.
WTtoro 3a cemectp: | 16
Utoro: | 16
4.2. CopepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne | HammeHoBaHue HanmeHoBaHue Conepxanme naboparopHo paGOTbI Kon-
nP pazgena Nna6opaTopHoit paBoT (nepeyeHb AMOAKTUYECKMX €OUNHNLL: BO
paccMmaTpuBaembIX NOATEM, BONPOCOB) 4yacoB
CemecTp 2
1 TeopeTudeckne Knaccbl HeopraHmyeckux Okcuabl, KUCNOTbl, OCHOBaHWUS, COMM U UX CBOWCTBA. 16
OCHOBbI XMMUMW. COeVHEHWIA.
CtpoeHue
BelllecTBa n
XuMmyeckas
CBSI3b.
Knaccudmkaums
HeopraHN4eckunx
COEUNHEHUN. .
2 | Teopws MpuroToBneHne pacteopa MonsipHasi KOHLEeHTpauust akBuBaneHTa (HopmManbHOCTb). 16
pacTBOpoB KWUCNOThI. [MpuroToBneHne pacTBOPOB, TUTPOBAHME.
WTtoro 3a cemectp: | 32
UTtoro: 32
4.3. CoaepxaHue NpakTU4YECKUX 3aHATUN
Tabnuua 9
CopaepkaHue NpakTU4YeCKOro 3aHATUsA Kon-
Ne | HammeHoBaHue Tema npakTuyeckoro .
n3 pasgena 33HATUS (nepeyeHb AMOAKTUYECKMX €OUHNLL BO
paccMaTpuBaeMbIX NOATEM, BONPOCOB) YyacoB
CemecTp 2
1 TeopeTudeckne Knaccbl HeopraHmyeckux Okcuabl, KUCNOTbl, OCHOBaHUS, conn. M'maponms cone. 16
OCHOBbI XMMUW. COEANHEHNIA. AnekTponuTtnyeckas guccoumnaums. MIoHHoe npounssegeHve
CtpoeHue BOAbl. QNEKTPONUTLI U HedneKkTponuTel. HeobpaTtumblii 1
BellecTBa u 0obOpaTUMBbIV MOHHBIV OOMEH
XuMmyeckas
CBS3b.
Knaccudmkaums
HeopraHN4Yeckmnx
COeMNHEHNN.
WTtoro 3a cemectp: | 16
WUtoro: | 16
4.4. CopgepxaHue CaMOCTOATENIbHOM PaboThbI
Tabnuuya 10
. CoaepxxaHue camoCTOATENIbHOW paboTbl Kon-
Ne HaunmeHoBaHue Bua camoctosiTensHomn .
nin pazgena paBoTLI (nepeveHb AMAaKTUYECKUX €AMHULL: BO
paccMaTpuBaeMbIX MOATEM, BONPOCOB) YyacoB
CemecTp 2
1. | Teopetnueckue | BuinonHeHue koHTponbHOM | Ponib XMMUM B M3yYeHWUM NPUPOAbLI U PasBUTUM HAYKM [ 1




OCHOBbI XMMWM.
CTpoeHue BellecTBa
N XMMUyeckas
CBSI3b.
Knaccudukauus
HeopraHn4Yeckmx
COENHEHWUN.

Ob6uwue
3aKOHOMEPHOCTH
XUMUYECKNX
npoueccos

Teopusa pacTeopoB

SJ'IEKTDOXVIMVILIGCKVIG
npoueccobl

paboThl
CamocTonaTensHoe
n3yyeHve TeM Kypca

TEeXHUKN. OCHOBHbIE MOHATUS N 3aKOHbI COBPEMEHHOW
xmmnmn. 3akoH akBmBaneHToB. MonspHas macca
3KBMBArieHTa NPOCTbIX U CNOXHbIX BelecTs. Knaccel
HeopraHU4Yecknx CoegMHeHnN

KncnoTHble, OCHOBHbIE 1 amdoTepHble okenabl. KucnoTbl.
OcHoBaHus. CpefHue conu, KUCnble COMNK, OCHOBHbIE
conu. uccoumnaums conen. OBP

Mpouecchl okMcreHns n BocctaHoeneHus. Metoq
3NeKTpPoHHOro 6anaHca.

OCHOBHbIE MOHATUA XUMUYECKOWN KUHETUKN. DaKTopbI,
BNUSAIOLLNE HA CKOPOCTb XMMUYECKUX peakumini. 3aKkoH
Aenctemsa macc, npasuno BaHT-lModda. MNoHATrne 06
3HepreTnyeckoM Bapbepe, akTUBHbIX YacTuLuax, SHeprum
aktnsauumn. NoHaTHE 0 reTeporeHHOM U FOMOreHHOM
katanuse. ObpaTtumblie n HeobpaTUMbIE peakumn.
Xnmunyeckoe paBHoBecne. OCHOBHblE DaKTOPbI,
onpegensolwme HanpaBneHue TeYeHNst peakuumn n
COCTOsIHME paBHoBecus. MpuHumn Jle WaTense.

Bopa kak pactBopuTenb. SHepreTnka pacTBopeHus,
3NeKTponuThI (CUnbHble 1 crnabble), rmapataumns NOHOB.
AnekTponuTtnyeckas guccounaums. Mmaponms, 3HayeHve
pH pactBopoB. Cnocobbl BbIpaXXeHWUS KOHLEHTpaLmm
pactBopoB. MaccoBasi KOHLeHTpauus, MonspHas
KOHLIeHTpauums, MoNsipHasi KOHLEHTpaumMs aKBUBaneHTa,
TMTP. 3aKOH 3KBMBAJIEHTOB /15 PacTBOPOB.

Cxembl 1 hyHKUMOHNPOBAHWE ranbBaHUYECKMX
3MNEeMeHTOB. DNeKTPoNn3 pacTBOPOB ANEKTPONMTOB C
WHEPTHBLIMU N aKTUBHBIMW 3MeKTpoAamMu. 3akoHbI
dapages.

Kopposus u 3awmta metannos v cnnasoB. OCHOBHbIE
BUAbI KOPPO3UU. XUMUYECKAS KOPPO3US.
OnekTpoxummnyeckas kopposusi. Kopposus nog
BO3encTBrEM BnyxaatoLmx TOKOB.
KopposunoHHocTonkmMe maTtepuansl. MeToabl 3awwmTbl OT
KOppPO3un: fernpoBaHne, aNeKTpoXuMmnyeckas sawmra,
3alMTHbIE NOKPbLITUSA. N3MeHeHne CBOWCTB KOPPO3MOHHOWM
cpenpl. Hrmbutopbl Koppo3un. SKOHOMUYECKoe
3HayeHue 3alunTbl METANIOB, CMaBoB U obopyaoBaHUS
OT KOPpPO3nMK.

TeopeTudeckne
OCHOBbI XMMUW.
CTpoeHue BeLlecTBa
N XuMmn4eckas
CBA3b.
Knaccudukauus
HEOpPraHN4ecKnx
CcCOoeVNHEHNN.

O6Lwwme
3aKOHOMEPHOCTH
XUMUYECKUX
npoLeccos

noAaroToBKa K 3Kk3amMeHy

1. OcHOBHble NPUHLMNbI BbIsIBfiEHNE n
Knaccugukauma  OU3MYECKUX U XUMUYECKUX
NnpoLEeccoB; npoTeKatoLnx Ha 06bekTe
npodeccnoHanbHOn OeAaTEeNbHOCTH.

2. XapaktepucTuka Xummu4eckoro npotecca.

3. HasoBute 6asoBble usmMyeckue u xmmmyeckue
3aKOHbI.

4. Knaccbl HeopraHn4yecKkmx
OCHOBaHWS, KACIOTbI, COMNW.

5. Xumunyeckne BewectBa. Okcmabl. OCHOBbI UMX
Kraccudukaumm, CBOMCTBA U NPUMEHEHME.

6. lMoHATME XMMMYECKOro aKBMBAreHTa.

7. 3aKkoH 9KBMBAIEHTOB.

8. MonsipHasas Macca 9KBMBaneHTa MpPOCTbIX W
CIOXHbIX BELLECTB.

9. KomnnekcoobpasoBaHue.
aKLenTopHbIN MexaHu3m
KOBafEeHTHOMN XMMMUYECKOWN CBA3MN.
10.KomnnekcHble coeanHeHusi. OCHOBHbIE MOHATUSA
1 onpegeneHus. HomeHknatypa.

11.KomnnekcHble COeNHEHUS: BHELLHASA "
BHYTPEHHAA  ccdhepbl,  kOMMnekcoobpasoBaTens,
nuraHabl, koopAuHaumoHHoe 4uucro.  Cnocobbl
Nnony4eHns1 KOMMNNEKCHbIX COEAUHEHWIA.
12.0KMCNUTENBHO-BOCCTAHOBUTENBbHLIE
OcHoBHble NOHATUSA "

coeVHEeHUn:

[oHopHo-
o6pasoBaHus

peakyunn.
onpepeneHus.
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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

BopocHabxxeHne u BogooTBegeHue

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 NpeAfyCcMOTpPEHbI YY4eOHbIM NiaHoOM
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: Knaccudukauuio
PU3NYECKMX U XUMUYECKNX
NpoLEeccoB, NPOTEKaLWMX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

Y1 OMNK-1.1

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

Bnagetb: METOOUKOW BbISBIEHWS U
Knaccudmkaums onsndeckmx n
XUMUYECKNX MPOLIECCOB,
npoTekalLmx Ha oobekTe
npodgeccrMoHanbHoOM AeaTenbHOCTH

na-3 onk-1

OnpepensieT xapakTepucTukn
XMMMYECKOro npouecca
(sBNeHwust), xapakTepHoro Ans
06bekToB NpodeccroHanbHoOM
OeATeNbHOCTU, 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
[eATenbHOCTH, 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 npodheccrmoHanbHom
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 peLleHus]
3aga4 npodeccnoHanbHoOn
0eaTenbHOCTH

I'Ipod)eccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Kopn HanmeHoBaHue Koa n HaumeHoOBaHMe nHANKaTOpa AOCTUXKEHUSA PesynbTaTthbl
KOMMNeTeHLumn KOMNeTeHuun KOMNeTeHuumn oby4eHus

He NpeAyCcMOTpPeHbl Y4e6HbIM NfaHOM

ManVILl,a COOTBEeTCTBUA OLIeHOYHbIX CpeaCcTB 3anfaHNpoBaHHbLIM pe3ynbTaTamMm oqueva

Tabnuua 4
OueHo4Hble cpeacTBa
Paspgen 1. Pasgen 2. Pasgen 3. Paspgen 4.
TeopeTunyeckune
OCHOBbI XUMUM.
Kog m CtpoeHue
MHOuKaTop BellecTBa U Obuwme MpomexyToyHasn
3aKOHOMEPHOCTH Teopus AnekTpoxmMmunyeckue
AOCTUXEeHUA XUMUYeckKkas aTtTecTtauusa
XUMUNYECKNX pacTBOpoOB npouecchbl
KOMMNeTeHLUun CBA3b.
npoueccoB
Knaccudmkauusa
HeopraHu4eckux
coeMHEeHUMN.
MpakTn4eckne 3aHATUA, NabopaTopHbie PaboTbl, KOHTPONbLHasA paboTa dk3ameH
31 OlMK-1.1 31 OlMK-1.1 31 OlK-1.1 31 OrK-1.1 31 OrK-1.1
na-1 Ork-1 Y1 OlnK-1.1 Y1 OlnK-1.1 Y1 OlnK-1.1 Y1 OlK-1.1 Y1 OlK-1.1
B1 OlNK-1.1 B1 OlNK-1.1 B1 OMNK-1.1 B1 OMNK-1.1 B1 OMNK-1.1
33 OlnK-1.3 33 OlK-1.3 33 OrK-1.3 33 OriK-1.3 33 OrK-1.3
na-3 Ornk-1 Y3 OlnK-1.3 Y3 OlMnK-1.3 Y3 OrnK-1.3 Y3 OrnK-1.3 Y3 OlnK-1.3
B3 OlK-1.3 B3 OlK-1.3 B3 OlNMK-1.3 B3 OlNK-1.3 B3 OlK-1.3
35 OlK-1.5 35 OlK-1.5 35 OrK-1.5 35 OriK-1.5 35 OriK-1.5
na-5 Ork-1 Y5 OlK-1.5 Y5 OlK-1.5 Y5 OlK-1.5 Y5 OrlK-1.5 Y5 OlK-1.5
B5 Orl1K-1.5 B5 Orl1K-1.5 B5 OlK-1.5 B5 Orl1K-1.5 B5 Orl1K-1.5

2. TunoBble KOHTPOJIbHbIE 3aAaHNA UM UHbIE MaTepuarbl, Heo6xoauMbIe ANA OLUEeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNKN) onbiTa AeATEeNbHOCTU, XapakTepusywme npouecc ¢hopMupoBaHMA KOMMNETEHUUN B Xxoae
ocBO€eHUA obpa3oBaTenbLHON NPOrpaMmbl

2.1. PopMbI TEKYLLErOo KOHTPONS ycneBaeMocTH

Mpumepbl BONpPOCOB Al oT4yeTa No rlabopaTopHbIM paboTam:
1. Bo ckonbko pa3 BO3pacTeT CKOPOCTb XMMUYECKOW peakuun Npu noBbleHUN TeMmnepaTypsl ¢ 25 0o 75°C, ecnu
N3BECTHO, YTO C MOBbILLEHNEM TemnepaTypbl Ha kKaxable 10 rpagycoB CKOPOCTb yBenuuuBaeTtca B 2,5 pasa?
2. Kak msameHuTCs ckopocTb npsmon peakuun 2CO + Oz — 2CO2, ecnv npu HEU3MeHHOW TemnepaType
NOBLICUTbL AaBrieHne B Tpu pasa?
3. [lpwn HeKkoTOpbIX YCrOBUAX TemnepaTypbl U AaBneHus B cocyge emkoctbio 0,5 n HaxoguTca 0,03 monb okcuaa
asota (IV). BbluucnuTe KOHCTaHTy CKOPOCTU NPSMOW peakuun, NnpoTeKatowwen no ypaBHEHUIO, €Crn CKOPOCTb
npuv gaHHbIX ycnoBusx pasHa 1,08 monb/n cek.
4. Tlpn HekoTOpoWn TemnepaTtype paBHoBecue B cucteme l2 +H2 — 2H| ycrtaHoBunocb npu cnegylowmx
KoHLeHTpauusax selecTs: [12] = 0,05 monb/n, [H2] = 0,25 monb/n, [HI] = 0,8 monb/n. PaccuutanTte KOHCTaHTY
paBHOBECUS N UCXOOHbIE KOHLEeHTpauun Bogopoaa u noga.

Bonpochbl k npakTM4yeckum pabotam:
Kakne Bam M3BECTHbI OKCUAObI, BCTpeYatLLmecs B npupoae?
Mo4eMy He CyLLeCcTBYOT B NPUPOAE Takue okcuapl, kKak okena 6apus n okemna gocdgopa (V)?

CocTtaBbTe ypaBHEHVE peakumn B3aMMOAENCTBMSA CreayoLmnx oKCnaos: a) okeng kpemuus (1V) ¢ okcugom
xene3sa (Il); 6) okeng asota (V) ¢ OKCMaoM KanbLms.
Kakvne 13 cnegyooLwimx BeLLECTB MOryT pearnpoBaTb ¢ okcuaoM docdopa (V): rmapokena KanbLms, cepHas
KucnoTa, xropug MmarHus, soga?
Hanuwwnte ypaBHeHUs peakumin ob6pal3oBaHMs CPedHMX CONen M3 Creayrolmx BeELLecTB: a) cunuvkarta
HaTpUsi U @30THOW KMUCNOThI; ©) rmapocynbduaa Kanus N rmagpokcunga Kanvsi; B) rmgpocynbgara antoMuHns
N CepHOWM KUCOThI.
Kak onpenensieTcs pakTtop aKBMBANEHTHOCTU NPOCTOro BELLIECTBA U XMMUYECKOTO COeANHEHNNA?

OT 4yero 3aBUCUT BenMuYMHa hakTopa IKBMBANEHTHOCTU M MOJISIPHOW Macca 3KBMBANeHTa KUCMOTbl U
rmgpokcuaa B peakummn?
BbluMcnnTb hakTop 3KBMBANEHTHOCTU OBYXOCHOBHOW KMCIOTbI, €CN U3BECTHO, YTo 2 r ee cogepxat 0,1 r
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13.
14.
15.

16.
17.

18.
19.
20.
21.
22.

BOAOpoAa, CNOCOBHOro 3aameLlaTbes kKaTuoHaMmm meTanna.

PaccunTtatb 06bem akBMBaneHTa kucropoaa.

lMo4eMy nocrne onbiTa XMOKOCTb B BIOPETKE Y BOPOHKE NPUBOAUTCS K O4HOMY YPOBHIO?

Yemy paBeH akTop OKBMBANEHTHOCTM OKUCHMTENSS W BOCCTAHOBUTENS B  OKUCMUTENbHO-
BOCCTaHOBMUTENbHOW peakunumn?

Kakon npouecc Ha3biBaeTcst OKUCNeHnem?

Kakon npouecc Ha3biBaeTCA BOCCTAHOBNEHNEM?

KakoBa knaccudmkaums oKMcrnmTenbHO-BOCCTAHOBUTESNbHBIX peakunin?

lMpuBecTn NpMmMepbl BANSIHUSA Cpefbl Ha NPOTEKaHNe OKUCITUTENbHO-BOCCTAHOBUTESBbHBIX PeaKUMA.

. Ucxopsa ns ctangapTHom aHTanbnmu obpasoBaHnsi razoobpasHoro CO2 n TEpMOXMMUYECKOrO YpaBHEHNS
C(rpachut) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[Ix

Bblumncnutb sHTanbnmio obpasosanuns N2O

He npousBoas BblMMCNEHMI, yKkasaTb, ANS KAKUX M3 NEepedUCrieHHbIX MPOoLEeCcCOB M3MEHEHUE SHTPOMUK
NONOXUTENBHO:

a) MgO(k) + Hz(r) = Mg(k) + H20(0x);

©) C(rpacput) + CO2(r) = 2CO(r)

Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMMYECKOW peakuun npu noBbileHnn Temnepatypbl ¢ 25 go 75°C,
€CI U3BECTHO, YTO C NOBLILLIEHNEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOpOCTb yBenuumBaeTcs B 2,5
pasa?

Kak nameHutcst ckopocTtb npsmon peakuumn 2CO + Oz — 2CO2, ecnu Npu HEM3MEHHOW TemnepaType
MOBLICUTbL AaBIEHME B TpU pasa?

Mpn HeKOTOpbIX YCrOBUSAX TemnepaTypbl U AaBneHus B cocyde emkocTbto 0,5 n Haxogutca 0,03 monb
okcuaa asota (V). Belumcnute KOHCTaHTy CKOPOCTM NPSMON peakLmu, NPOoTEKAKLLEN NO yPaBHEHMWIO, ECIN
CKOPOCTb MPW AaHHbIX ycroBusax pasHa 1,08 monb/n*cek.

Mpu HekoTOpow TemnepaTtype paBHoBecue B cucteme |2 +Hz: — 2HI yctaHoBunocb npu cnegyoLimx
KOHueHTpaumsx Bewects: [I2] = 0,05 mone/n, [H2] = 0,25 mons/n, [HI] = 0,8 monb/n. Paccuutanite
KOHCTaHTYy paBHOBECUS N NCXOAHbIE KOHLLEeHTpauMm Bogopoada 1 noga.

HasoBuTe cnocobbl BbipaXKeHWs1 KOHLEHTpaLuun pacTBOPOB.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

Bonpochkl K KOHTPONbLHOM paboTe:

HasoBuTe cnocobbl BbipaXKeHNst KOHLEHTpaLuumn pacTBOPOB.

C kakon uenbto Npu TMTPOBaHUKM pacTBoOpa NPUMEHAETCA NHAUKATOPbI?

YUTto Takoe TUTP 1 TUTPOBaHHLIN pacTBop?

Ons ogHoro pacTteopa pH = 5, ana gpyroro — pH = 2. Kakon pactBop 6ornee kucnbii? Bo ckonbko pa3 B HEM
KOHLIeHTpauusa BOAOPOAHbIX MOHOB BblILLE, YEM B ApYrom?

Yemy paseH pH 0,0001 M pacTtBopa CONsiHON KNCIOTbI?

KakoBa KOHLieHTpaums ruapokcng-noHos B pacteope ¢ pH = 47?

Kakne chakTtopbl BNNSIOT Ha cTeneHb ruaponusa?

Hanuwute ypaBHEeHWs peakuui rmgponusa criegyrowmx conemn (ecnu TakoBon npoucxoauT): KsPOs, CrCls,
Fe2Ss, Na2SO4 B MOMNEKynspHOM 1 MIOHHOM Buae.

Kakast xummnuyeckas peakums Ha3blBaeTCA 3NEKTPONN3omM?

Ha kakom anekTpoge npu aneKkTponunse npomMcxoamT npouecc BocctaHoBneHna? MNpouecc oknucneHma?

Yem onpegenseTtca nocrneaoBaTenbHOCTbL BOCCTAHOBNEHMS KATMOHOB MpW anekTponmnse?

B kakmx cnyyadx Ha KaTofde BOCCTaHaBMMBalOTCA KaTUMOHbI MeTannoB? B kakux cnydyasx Ha katoge
BOCCTaHaBnuBaeTcsa Boga?

Kakne metannbl HeMb3d NOMy4YMTb 3NEKTPONN30M BOAHbLIX PACTBOPOB UX CONen?

B kakon nocrnefoBaTenbHOCTM OKUCIIAIOTCA NPU ANEKTPonum3e YacTulbl Ha aHoae?

B kakux crniyyasix npu anekTponuse BOOHbIX pacTBOPOB Ha aHode okucnsietcs Boga? Kakve npoaykTbl npu
3TOM 06pasytoTcs?

Y70 Takoe anekTpoxmmMmyeckas Koppo3ns MeTansos?

Kakoe BnusgHME Ha KOppO3MIO MeTannoB OKasbiBaeT 0Opas3oBaHMe MUKporanbBaHOMap Ha MOBEPXHOCTU
metanna?

Kakne BakHble cnocobbl 3awmnThl METanoB OT KOPPO3UN NPUMEHSIOTCA B HAPOOHOM X03ancTBe?

MprBeCTU NpUMepbl aHOLHbIXM KaTOAHbLIX MOKPLITUI AN Xeneasa.

Kakow npouecc HasbiBaeTcs OKCUaMpoBaHUEM?

B 4yeM CcyLHOCTb 3NEeKTPOXMMUYECKON 3alLNTbl METANNOB OT KOPPO3UnN?

YT0 Takoe MHrMbuTopbI? B kakmx cryvasx ux NpUMEHsIIOT

anMeprll;l nepe4vyeHb BOMNPOCOB K 3K3aMeHYy NOo BCeMY KypcCy:

21.0CHOBHbIE NPUHLUUMBI BbISIBNEHWE U Knaccudukaumsa Muamndecknx n XMMmM4Yeckux npoLeccoB; NpoTeKamLwmx Ha
o6bekTe NpodecCcnoHanbHON AeATENbHOCTH.
22.XapaktepucTtnka XvMMn4yeckoro npotecca.



23.HasoBuTte 6a3oBble hm3N4ECKNE N XUMNYECKNE 3aKOHbI.

24. Knaccbl HeOpraHM4YecKnx cCoeUHEHN: OCHOBaHUSA, KUCMNOTbI, COMMW.

25.Xumunyeckue Bellectsa. Okcuabl. OCHOBbI UX Knaccudumkalmm, CBOMCTBA U NPUMEHEHUE.

26.MNoHATME XMMUYECKOTO aKBUBANEHTA.

27.3aK0H 3KBUBANeHTOB.

28.MonsipHasa macca 3KBUBarneHTa NPoCTbIX U CIIOXHbIX BELLECTB.

29.KomnnekcoobpasoBaHue. [JOHOPHO-aKLEeNTOPHLIA MeXaHU3M 00pa3oBaHMst KOBarNeHTHOM XUMWUYECKOW CBS3N.
30.KomnnekcHble coeanHeHus. OCHOBHbIE MOHATUA U onpegeneHns. HomeHknatypa.

31.KomnnekcHble COeAMHEHWS: BHELWIHSS W BHYTPEHHAs cdepbl, KOMMnekcoobpasoBaTtenb, NuraHgpl,
KoopauHaLMoHHoe Ymcro. Cnocobbl NONy4YeHUss KOMMMAEKCHBIX COEANHEHWIA.
32.0KkncnnTenbHO-BOCCTAHOBUTENbHbIE peakuun. OCHOBHbIE MOHATUSA U onpedeneHuns. TeopeTnyeckun aHanus
OKUCNUTENbHO-BOCCTAaHOBUTENbHbLIX CBONCTB BELLECTB.

33.0kncnnTenbHO-BOCCTaHOBUTENBHbIE peakumn. MeToa anekTpoHHoro 6anaHca.
34.0knMcnnTenbHO-BOCCTaHOBUTENbHbIE peakLmn. OKUCMTENN U BOCCTAHOBUTENNMW.

35.PacTtBopsbl. KoHueHTpauusa. Cnocobbl BblpaXKeHUA KOHLEHTpaLnm pacTBOPOB.

36.PaBHoBecust B pacTBopax anekTponutoB. KoHCTaHTbI: Auccoumanmum, rmaponmnsa, MOHHOe Npou3sedeHne Boabl,
npovsBegeHne pacTBOPMMOCTH.

37.Xvmnyeckasa TepmoamHamuka. OHeprusi Fmbbca n HanpaBneHve camonpon3BOSIbHOIO NMPOTEKAHNUS XMMUYECKOTO
npouecca.

38. Xumnyeckaa TepmoauMHamuka. 3akoH [ecca. OHTanbnua o6pas3oBaHMA U XMMUYECKOW  peakuuu.
TepMmoamMHaMU4ecKne ypaBHEHNSI U pacyeThl.

39.Xumunyeckasn KnHeTrka. 3aBMCMMOCTb CKOPOCTM peakuumn OT KOHLEHTPaLun 1 NPUPOAbI PeareHToB.
40.XvMmnyeckas KMHeTUKa. 3aBUCMMOCTbL CKOPOCTM peakuumn oT TemnepaTypbl. [NpaBuno BaHT-Iodda, ypaBHeHMEe
AppeHnnyca.

41.Xvmnyeckasa kuHeTuka. Katanms.

42.06patumble n HeobpaTumble peakuun. Xmmumdeckoe pasHosecue. MpuHuun Je WaTense.

43.PaKTopbl, BNNSIOLWLME HA COBUI PaBHOBECUS.

44 . 3nekTpoxummudeckme cuctembl. OCHOBHbIE MOHATUS U ONpeAENeHns: SNeKTPoa, NoTeHuman, pag Hanps>keHun,
ranbBaHUYECKNA ANEMEHT U ero PyHKLUMOHMPOBaHNe.

45.0nekTpon13 pacnnaBoB U BOAHbIX PACTBOPOB 3M1EKTPOSNTOB.

46.3nekTponus. NpuMeHeHne B NPOMbILLSIEHHOCTMW.

47.3aKoHbl 3aneKkTponunsa. ANeKkTpoXMMMYecKoe 3NIEMEHTHI.

, \ MuHucTepcTBO Hayku 1 Bbiclero o6pasosaHusa Poccuiickon ®enepauum
(,’ ,/ @" CAMAPCKMM ®depepanbHoe rocyaapcTBeHHoe GlokeTHOe o6pa3oBaTenbHOe yUupexaeHue
l.ﬂ\ /) MOAWUTEX BbiCcLUero obpasoBaHua «Camapckui rocyaapCcTBeHHbIN TEXHUYECKUA YHUBEPCUTET»
— O 0prHA yazepovTar (Preoy BO «CamlTY»)
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®dunmnan Pre0yY BO «Caml'TY» B r. Benebee Pecny6nuku BawkoptocraH

Kadenpa MHxeHepHbIx mexHonoaul

3K3AMEHALMOHHbIW BUNET Ne 1

no gucumnnunHe (Mogyro) «XumMusa»
Kop HanpaBneHusa noarotoeku (cneumansHoctn) 08.03.016@ Caml TY

1. MNMoHATNE XMMUYECKOTO 3KBMBANIEHTAa.
2. 3aKOH 3KBMBaEHTOB.

CocTtaBun: YTBepxnaato:

K.T.H., AOLIEHT, O.B. laBuaeHko 3aB.kadenpon A.A.LbiHaeBa
(nodnuce) (nodnuce)

« » 20 . « » 20 T

3. MeToanuyeckue Mmatepuansbl, onpeaensolme npoueaypbl oLeHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa pEeATeNbLHOCTU, XapaKTepu3yloLue npouecc (hopMMPoOBaHUS KOMNETEHLUIA

3.1. XapakTepucTtuka npouenypbl TeKyLleln u NPOMeXyTO4YHOM aTTecTaLumMm No AUcUUnnmHe

Tabnuua 5

Ne HaumeHoBaHue MepuognyHoOCTbL N MeToabl Buabl Cnocob yyerta
n/n | oueHOYHOro cpeacTBa cnocob6 npoBeaeHus OoLeHuBaHuA BbICTaBnsieMbIX MHAUBUAYANbHbIX




npoueaypbl OLIEHOK LOCTWXEHUN,

OLeHuBaHuA obyyvarowmxcs
1. |3agaun ans pelleHnst Ha |cMCTEMAaTUYECKU Ha 3KCNEepPTHbI Mo naTMbannbHon  |paBoyvast KHUKKa
NPaKTUYECKUX 3aHATUSAX  |NPaKTUYECKUX 3aHATUSAX / LiKane npenoaasaTens

YCTHO

2. |3awuTa otyéTa no

nabopaTtopHbiM pabotam

Mo naTnbannbHoOM
LwiKane

cucTeMaTUyeckun Ha
nabopaTopHbIX 3aHATUSIX
/ yCTHO

3KCNEePTHbIN

paboyast KHXKKa
npenogasaTens

3. |KoHTponbHas pabota

N0 OKOHYaHUN N3y4eHnd 3KCNEePTHbIN Mo naTnbannbHoM

paboyast KHXKKa

ancumnnimHbl/ YCTHO U LKane npenogasartens
NMNCbMEHHO
4. [[MpomexyTo4vHas N0 OKOHYaHUN N3y4eHnd 3KCNEepPTHbIN Mo naTnbannbHoOM 3K3aMeHalunoHHasnA

3K3aMeHaLNOHHbIX
ounetos

aTtTecTauna — BonpocChbl

AVUCUMNMWHBI/ YCTHO U
NUCbMEHHO

LKane
KHWXXKa

B€JOMOCTb, 3a4eTHas

3.2. Kputepuu u WKana oueHUBaHUA pe3ynbTaToB U3yYeHUA AUCLUUNNMHBLI BO BpeMsl 3aHATUMN (TeKyLuun

KOHTPOJIb yCNEeBaeMoCTH)

KpMTepvm oueHnBaHuUA 3agayd Ansd peweHus Ha NPpakTU4eCKUxX 3aHATUAX

Tabnuua 6
LLkana oueHnBaHus Kputepum oueHku Kon-so
purep 6annos
«OTnnyHO» CTyOeHT nokasbiBaeT MOMHble W ryGokne 3HaHWs NPorpamMMHOro martepuana,
FMIOTMYHO W aprymMeHTMPOBaHO OTBEYaeT Ha MOCTaBMEHHbIN BOMPOC, a Takke
[IOMOMHUTEMNbHBIE BONPOCHI, NOKa3aTenu peiTuHra (Bce npeaycmotpeHHbie Prif|  (16-25)
yuebHble 3a[aHNs BbIMOMHEHbI, KAYECTBO BbINOMHEHUS GOMbLIMHCTBA M3 Hux| Oannos
OLUEeHEeHOo Yyucnom 6annos, 6NN3KMM K MakCUManbHOMY).
«XopoLuo» CtyneHT nokasbiBaeT rnybokve 3HaHWs MporpaMmMHOro mMatepwuana, rpamoTHO
ero wusnaraeT, AOCTATOMHO MOMHO OTBeYaeT Ha MOCTaBMEHHbI BOMPOC WU
AONOMNHMTENbHbIE  BOMPOCHI, ymMeno  dOopMynupyeT BbiBOAbl,  AOMycKas (11-15)
He3HauuTemnbHble MOrPELIHOCTH, MoKasaTenu perTuHra (Bce NPeayCMOTPEHHbIE|  gannos
P yyebHble 3agaHuns BbINOMHEHbI, KAYECTBO BbINOMHEHNS HU OOHOMO U3 HUX He
OLieHEeHO MakcuMarnbHbIM Y1CroM 6annos).
«Y[0BneTBOpUTENBHOY CTyneHT nokasbiBaeT [OOCTaTOYHble, HO Hernybokue 3HaHWs MporpammHOro
maTepuana; npv OoTBeTe He AonyckaeT rpybbix OwuboK unu npoTUBOPEYUNn,
ogHako B (HOPMYNMpOBaHWM OTBeTa OTCYTCTBYeT [OSKHas CBS3b Mexay (1-10)
aHanusoMm, aprymeHTauuen 1 BblBO4AMMU, NS NOMyYeHWUs NpaBUMbLHOrO OTBETA 6anmnos
TpebyeTca yTOYHAKOLIME BONPOCHI, AOCTUTHYTbl MWHMMalnbHble WM Bbile
nokasaTenn pedTUHIOBOW OLIEHKW MPU HanmMuuu BbINOSTHEHWUS NPeayCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeyposneTtsopuTenbHo» |OTBeTHI HA BOMPOCHI AaHbl HE BEPHO 0 6annos
KpuTepun oueHnBaHuUA 3awmnTbl OTYETa NO NlabopaTopHbIM paboTam
Tabnuua 7
LLikana oueHnBaHusA KpuTtepuu oueHkun Kon-so
purep 6annos
«OTnnyHO» BbICTaBNAETCA CTyAEHTY, €Cnv OH ncyepnbiBatoLle, nocrnegoBaTensHo, YeTko 1| (21-30) 6annos
nornyeckn CTPOWMHO m3naraeT maTepuan, ymeeT TECHO yBSA3biBaTb TEOPUIO C
NpakTUKONW, MUCMonb3yeT B OTBeTe MaTepuan MoHorpadumyeckon nutepaTtypel,
npaBuibHO OBOCHOBLIBAET MPUHATOE peLleHne, BrageeT PasHOCTOPOHHVMM
HaBbIKaMy U MPUEMamMM BbINOMHEHNS NPaKTUYECKNX 3agad.
«XopoLuo» BbICTaBNAETCA CTYAEHTy, €eCnM OH MO CywecTBy wusnaraetr wmartepwan,|(11-20) 6annos

NpaBUNbHO  MPUMEHSIET  TEOpPeTUYECKMEe  MOSIOKEHUS  NPU  peLleHun
NpaKkTUYeCKUX BOMPOCOB M 3ajay, Bnageetr HeobXxoAMMbIMK HaBblKaMu U
npuemMamu nx BbINOJIHEHMS. 3HaeT Hanbonee BaXHble 3aKOHOMEPHOCTH

«YOoBrneTBOpUTENBHO»

BbICTAaBNAETCA CTYAEHTY, €CnM OH WMEeeT 3HaHWs TONMbKO OCHOBHOIO
martepuana, HO He yCBOWI ero AeTtanen, A4onycKaeT HETOYHOCTU, HeAOCTaTOYHO
npaBurbHble hOPMYNMPOBKM, HapYLLEHWUS NOTMYECKoW nocrnenoBaTenbHOCTN B
M3MOXeHUN nporpaMMHOro Matepuana. 3HaeT nepeyeHb Hanboree BaXHbIX
KaTeropuii, OCHOBHble HanpaBneHWsl B3aMMOAEWCTBUSI YKa3aHHbIX KaTeropwn.
YmeeT onpegenatb cmbicn. BrnageeTr ocHoBHbiMM MeTodamu crnocobamu u
cpencTBamm NonyyYeHus, XxpaHeHus, nepepaboTkn nHgopmaumu.

(2-10) 6annos




«HeypoBneTBoputenbHO» | BbICTABNSIETCA  CTYAEHTY, KOTOpbIi He 3HaeT 3HauuTenbHon uyactu| (0) Gannos
nporpaMMHOro martepuana, AonyckaeT CyLeCTBEHHbIE OLWMNOKN, HeyBEPEeHHO, C
60nMbLLUMMKN 3aTPYAHEHNAMM OTBEYAET Ha NPaKTUKOOPUEHTMPOBAHHbLIE BOMPOCH.
Kak npaBsuno, oueHKa «HeyJoBneTBOPUTENbHO» CTaBUTCA CTYAEHTaM, KOTopble
He MOryT MpoAo/KUTb 0OyveHne 6e3 [ONOMHWUTENbHBIX 3aHATUR MO
COOTBETCTBYHOLLEN OAUCLMMNNNHE.

KpuTepum oueHKM 1 WKana oueHMBaHUA KOHTPOSbHbIX paboT
Tabnuua 8

Llikana oueHuBaHuA Kputepumn oueHkun Kon-Bo
6annoB

«OTANYHO» CTaBWTCH, €CnM yyawuincs BbINONHAeT paboTy B NOMHOM o6beme C
cobnogeHnem Heobxoaumowm nocneaoBaTenbHOCTU MPOBEAEHUSA OMbITOB U
N3MEPEHUN; CaMOCTOATENbHO W pauUMOHanNbHO MOHTUMPYeT Heobxogumoe
obopyaoBaHue; BCe ONbiTbl  MPOBOAWT B YCMOBMAX W pexumax,
obecneymBaloWMX MONyYeHWe npaBUrbHbIX pe3dynbTatoB W BblBOAOB;| (36-50) 6annos
cobniopaeT TpebosaHns npasun 6e3onacHOCT Tpyaa; B OTYETE NPaBUIbHO U
aKKypaTHO BbINOMHAET BCe 3anucy, Tabnuubl, PUCYHKW, YepTexu, rpaduku,
BbIYMCMEHNS; MPaBWUMbHO BLINOMHAET aHanu3 norpelHocten. OTBevaeT Ha
BCE MOCTaBfieHHble BOMPOChHI

«XopoLlo» CTaBMTCH, €Cnv BbIMNOSIHEHbI TPeOOBaHUS K OLIEHKE «OTMUYHO», HO GbINo
JonylleHo aBa - Tpu HedoyeTa, He 6onee ofHow Herpybor owmnbkm n ogHoro| (26-35) 6annos
Hepo4véTta

«Y[00BNETBOPUTENBHOY cTaBUTCS, ecnn paboTa BbINONTHEHA HE MOSIHOCTbI0, HO 0GBHEM BbINOSHEHHOM
YacTu TakoB, NO3BONSAET MOMYYUTb NPaBUSbHbIE pe3ynbTaThbl U BbIBOAbI: €CNu
B XOAE TMpOBEAEHWs OMnbliTa W W3MEPEHUA ObiNM [ONyLiEeHbl OLUINGKW.
3aTpyaHseTca AaTb OTBEThI HA MOCTaBNEHHbIE BOMPOCHI

(16-25) 6annos

«HeyposneTBoputensHo» | cTaBuTCS, ecnv paboTa BbiNOMHEHa He MOMHOCTLI0 (0-15) 6annos

O6wume Kputepuu u WKana oueHUMBaHuA pe3ynbTaToB ANA AoNyCKa K npome)KyTquoﬁ aTTecTauuu

Tabnuua 9
HaumMeHoBaHue oLeHOYHOro cpeacTBa BannbHas wkana
1. 3apaym Ang pelweHns Ha NPakTUYEeCKNX 3aHATUAX 0-25 6annos
2. 3awumTa oT4éTa No nabopaTopHbIM paboTam 0-25 6annos
3. KoHTpombHble paboTsl 0-50 6annos
WUroro: 100 6annos

MakcumaneHoe konmyecTtBo GannoB 3a cemectp — 100. ObGy4varomiics OOMyCKaeTcsl K 9K3aMeHy npu
ycnoBuun 51 n 6onee HabpaHHbIX 32 cemecTp 6anmnos.

3.3. KpVITepMVI M WWKana oueHuBaHunA pe3ynbTaToB U3y4eHnsa gUCcUumMniinHbl Ha npome)l(yTquoﬁ aTrTecTauuvm

OcHoBaHMEM Ot onpedeneHusl OUEHKM Ha 3K3aMeHax CyXWUT YpOBEHb OCBOEHUSI ObyvaroLmmucs
maTtepuana u opM1poBaHUs KOMNETEHUMI, NPeayCMOTPEHHbIX MPorpaMmor y4eBHo AUCUMUNIHBI.

YcneBaemMocCTb Ha 3a4eTe onpefernsaeTcs OLeHKaMm: «3a4TeHO», KHE 3a4TEHO».

OueHKy «3a4TeHOo» nosnyyaeT 00y4aloLMNCs, OCBOVBLLUIA KOMMNETEHLMN ANCUMNINHBI HA BCEX aTanax ux
dopmupoBaHua Ha 51-100 %, nokasaBLLMA BCECTOPOHHEe, cucTematuyeckoe u rnybokoe 3HaHue y4veBHOoro
matepvana, ymeHue CBOOOAHO BbIMONHATL 3adaHWs, MpedyCMOTPeHHble paboyeri NporpaMMoi, YCBOWBLUWIA
OCHOBHYIO 1 O3HaKOMIEHHbIV C AOMONMHUTENBHON NUTEpaTypon, peKOMeHA0BaHHON NPOrpaMmMon.

OuEeHKY «He 3a4YTeHO» rnofny4yaeT oby4aloWmincs, OCBOUBLUMNIA KOMMETEHL MU AUCLUMNIIUHBI Ha BCEX aTanax
nx popmmpoBaHns MeHee Yyem Ha 51%, obHapyxuBLwemy nNpobenbl B 3HaHMAX OCHOBHOro y4yebHoOro marepuana,
AOnyCTMBLUEMY NPUHUUNMAanbHbIE OIMOKKN B BbINOIHEHUN NPEAYCMOTPEHHbIX paboyven NporpaMmmon 3agaHni.

LLikana oueHMBaHNA pe3ynbLTaToB

Tabnuua 10
MpoueHTHaA wkana OueHka B cucteme:
(npwv ee ncnonsb3oBaHun) «3a4YTEHO - He 3a4TeHO»
0-50% He 3a4yTteHo
51-100% 3auTteHo
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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 nogarotoeku (cneuymansHocTtn) 08.03.01 «CTpouTensCcTBO» MO HanpasBrneHHOCTU (Mpodhunio)

noaroToBkn «BogocHabkeHne 1 BogooTBeAeHME»
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

BopocHabxxeHne u BogooTBegeHue

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

Cop,epmaHme OUCUMNIINHBI OXBaTblBaeT KPpyr BOMNPOCOB, CBA3AHHbIX C Xummen

MpenofjaeaHve AUCLUNIMHBI NpedycMmaTpueaeT criepylowmne opMbl opraHusaumn ydyeGHoro npouecca:

nekuunu, na6opaToprle 3aHATUA, NPaKTU4eCKne 3aHATUA, CaMoCToATENTbHaA pa60Ta CTyAeHTa.

I'IporpaMMO|7| oncumninuHbl npeayCcMoTpeHbl cnenywmne Buabl KOHTPOMA! TeKyLLI,MVI KOHTPOJ1b yCneBaeMoCTun
B cbopme 3agadvy Ona peweHnda Ha nNpakTUu4eckKnx 3aHATUAX, 3alluTbl OT4yéTa no na6opaTopr|M pa60TaM,

KOHTPOIbHBLIM paboTam 1 NPOMEXYTOUHBI KOHTPOIb B hopMe: 3K3aMeH.




