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1. I'Iepequb nraHMpyembiX pe3ynbtaTtoB 06yqe|-|m| no gucuuniunHe (MOAyﬂIO), COOTHECEHHbIX C
nnaHnpyembiMun pesyrnibTataMm OoCBO€HUA oﬁpasoBaTeanoﬁ nporpamm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUun BOCTUXKEHUA KOMNeTeHUumn obyueHus
KOMMNeTeHunn
He NpegycMOTpPeHbl y4eOHbIM NNaHoOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
HaumeHoBaHue KkomMneTeHUUN MHAMKaTopa AOCTUXEHUS Pe3ynbTathbl 00y4eHus
KOMnNeTeHUuun
KOMMNeTeHuuun
OrlK-1 CnocobeH pelwaTtb 3agaun OnK-1.1 31 OMNK-1.1

npodgeccuoHanbHoOn
aedaTeribHoOCT Ha oCcHOBeE
NCMOMb30BaHUSi TEOPETUYECKUX U
NpakTUYECKMX OCHOB
€CTECTBEHHbIX U TEXHUYECKNX
HayK, a TaKkke MaTeMaTU4eCKoro
annapara

BrisiBneHve un knaccugmkaums
PU3NYECKMX U XMMUYECKNX
NPOLLECCOB; NPOTEKALWMNX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

3HaTb: Knaccudukauuio
HU3NYECKMX U XUMUYECKNX
NPOLLECCOB; NPOTEKaLWMNX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

Y1 OMNK-1.2

YmeTb: BoissBnATb 1
KnaccudumumpoBaTb U3nYeckme u
XUMUYECKNE NPOLIECCHI;
npoTekawLmne Ha obbekTe
npodeccrmoHanbHoOM AeATENbHOCTH
B1 OMNK-1.3

Bnagetb: METOOUKOW BbISIBNEHWS U
Knaccudmkaums nsndeckmx n
XUMUYECKNX MPOLIECCOB;
npoTekalLmx Ha oobekTe
npodgeccrmoHanbHoOM AeaTenbHOCTH

OnK-1.3

OnpegeneHne xapakTepuUcTmk
XMUMUYECKOro npouecca
(ABNEHWSA); xapaKTepHoro Ans
061beKTOB NpodeccrnoHanbHom
[EeATenbHOCTM; Ha OCHOBE
3KCnepUMeHTarnbHbIX
nccnenosaHum

33 ONK-1.1

3HaTb: XapaKTepUCTUKN
XMMUYECKOro npoLecca (ABneHns);
XapakTepHoro Anst 06beKToB
npogeccrmoHansLHoOn
[enTenbHOCTUN; Ha OCHOBE
3KCMepUMEHTanbHbIX
nccnengosaHum

Y3 OnK-1.2

YMeTb: Onpenensite
XapaKkTEePUCTUKN XUMNYECKOTrO
npouecca (iBneHus);
XapakTepHoro Anst 06bEeKToB
npodeccrnoHanbHom
[enTenbLHOCTUN; Ha OCHOBE
9KCNepUMEHTanbHbIX
nccnenosaHum

B3 OMNK-1.3

Bnapetb: MeTogumkom
onpeaeneHust xapakTepucTuk
XMMUYECKOro npolecca (ABneHus);
XapaKkTepHoro Anst 06bLeKToB
npogeccrnoHarnbHoOn
NeaTenbLHOCTUN; Ha OCHOBE
9KCNepUMEHTanbHbIX
ncecnegoBaHnn

OnK-1.5

Bbi6op 6a30BbIx hranyeckux un
XUMUWYECKMX 3aKOHOB AJ1st
pelleHust 3agad
npogeccrnoHanbHoOm
nesTenbHOCTH

35 OMNnK-1.1

3HaTb: 6a3oBble dur3nyeckune n
XUMUYECKNE 3aKOHbI NS pPeLUeHuns
3aga4 npodeccnoHanbHoOn
[edaATenbHOCTU

Y5 OMnK-1.2

YwmeTb: BbibupaTh 6a3oBble
u3nYecKne N XMMUYECKMNE 3aKOHbI
ONs pelleHus 3agad
npodgheccrmoHanbHom AesTENBHOCTA
B5 OMK-1.3

BnapgeTb: MeToankon Beibopa




6a30BbIX PUINYECKNX 1
XMUMUYECKNX 3aKOHOB ANsi pELLUEeHNS
3agad npodeccnoHanbHon

NeaTenbHOCTU
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Kon HaunmeHoBaHue Koa n HammeHoOBaHMe HAKKaTopa 4OCTUXKEHUA Pe3ynbTaTthbl
KOMMeTeHUUH KOMneTeHLUn KOoMneTeHLUn oby4eHus
He NpeAyCMOTpPeHbl y4eOHbIM NaHOM
2. Mecto aucumnnuHbl (Moayns) B CTPYKType o6pasoBaTenbHON NporpaMmb|
MecTo gucumMnnuHbl B CTPYKTYpe o6pa3oBaTeribHOM Nporpammbl; obsi3aTternbHas YacTb.
Tabnuua 4
Kop MpepwecTtBytowme MapannenbHo ocBaMBaemMble Mocnepyrowme
KOMMeTeHUun AUCLUUNNUHDI AUCLUUNIIUHBI AWUCLUMUNNUHDI
OriK-1 dusumka; 3konorus;
TeopeTuyeckass MexaHuka; OCHOBbI TEXHUYECKOWN
Bbiclias maTtemaTuka; MEXaHUKU;
UHxxeHepHasa 1 KomnbloTepHas MexaHuKa xugkocTu 1 rasa
rpadgvka

3. O6bem aMcuuNNUHbLI B 3a4eTHbIX eAMHULAX C YKa3aHMeM KonuyecTBa akageM1M4eCcKnxX 4acos,
BblAeNeHHbIX HA KOHTAKTHY paboTy obGyuyarowwmxca ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U
Ha camMOCTOATENbHYI0 paboTy obyyarowmxcs

Tabnuua 5
Bup yyebHou paboTbl Bcero yacoB Kypc 1
AyputopHas KOHTakTHas paboTa
(Bcero), 8 8
B TOM Yucne:
NeKUMOoHHbIe 3aHaTus (J13) 2 2
nabopatopHble pabotsl (JIP) 4 4
npaktnyeckme 3aHstuga (M3) 2 2
BHeayauTOpHasa KOHTaKTHas 3 3
pa6ota, KCP
CamocTtosTenbHas pa6oTa (Bcero),
B TOM Yucne: 88 88
BbinonHeHne KOHTPOIbHON paboThl 40 40
CamocTosiTeNbHOE N3yYeHne Tem 40 40
Kypca
NnoAroToBKa K 3K3amMeHy 8 8
®DopMbl TEKYLLEro KOHTPOnS MpakTuyeckne 3aHATUSA, MpakTuyeckue 3aHATUA,
ycneBaeMoCTH nabopaTtopHbie paboTbl nabopartopHbie paboTbl
PopMbl NPOMEXYTOYHOMN
3K3aMeH, KOHTponbHasA paboTa 3K3aMeH, KOHTponbHasA paboTa
aTTecTaumm
KoHTponb 9 9
UTOrO: yac. 108 108
UTOrO: 3.e. 3 3

4. Co,qep)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHOe No Temam (pas,qenaM), C YKa3aHueM oTBeaeHHOro Ha
HUX KoinyecTBa akageMn4iecKux 4yacos u BnaoB yqe6|-|b|x 3aHATUI

Tabnuya 6
Ne HaumeHoBaHMe pasgena Buabl yue6HOM Harpysku u ux pr,qoeMKOC';'(I:),H‘:beI -
pasgena AVUCLUNIUHBI n3 nP n3 CPC KCP
ponb YacoB
TeopeTnyeckme OCHOBbI XUMUM.
1. CTpoeHue BeLlecTBa 1 XxnMmyeckas 5 5 2 22 2 3 33
cBa3b. Knaccndukaums
HEeopraHMYeckMx cCoeguHEeHUN.
2. O6LLUmMe 3aKOHOMEPHOCTU XMMUYECKUX ) ) i 22 1 3 26
npoL,eccoB
3. Teopusi pacTBOpoB - 2 - 22 - 3 27
4 OneKTpoxXnMmnyeckmne npoLecehbl - - - 22 - - 22




Mroro:| 2 | 4 | 2 | 88 | 3 | 9 | 108
4.1. CopepxaHue NeKUNOHHbIX 3aHATUIN
Tabnuua 7
Ne HaumeHoBaHNe CopepxaHue nekuum _ Kon-
n3 pasgena Tema nekuum (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMmaTpuBaeMbIX NOATEM, BONPOCOB) 4acoB
Kypc 1
1 | TeopeTnyeckne OCHOBBI TeopeTuyeckue BBeaeHue. XvMmus Kak pasfgen ecTecTBO3HaHWSA — Hayka o
xumun. CTpoeHue OCHOBbI XMW BeLLeCTBax M ux npespaLLeHnsix. Porb xumum B nsyveHum
BeLlecTBa U XuMu4eckas npyvpoabl 1 pa3BUTUN HaYKN N TEXHUKU. OCHOBHbIE MOHATMS 2
cBsA3b. Knaccudukauus N 3aKOHbl COBPEMEHHOW XMMUMN. 3aKOH SKBUBAIEHTOB.
HeopraHN4ecKnx MonspHasa macca aKkBMBaneHTa NPOCTbIX U CIOXHbIX
COEANHEHUIA. BewecTB. Knaccbl HEOpraHNM4ecknx CoeanuHeHnm
Wtoro 3a cemecTp: 2
Utoro: 2
4.2. CogepxxaHue nabopaTtopHbIX 3aHATUN
Tabnuua 8
Ne HaumeHoBaHue Haumenosanug CopaepxxaHue nabopatopHom pa6oTb| Kon-
ne paanena naboparopHon (nepeyeHb OUOaKTUYECKNX eOUHNL; BO
paboThbl paccMaTpuBaeMblX NOATEM, BONPOCOB) yacoB
Kypc 1
1 | TeopeTnyeckne OCHOBBI Knacchl Oxkcmabl, KUCNOTbI, OCHOBaHUSA, COMW U UX CBOMCTBA. 2
xumun. CTpoeHue HEOopraHN4YecKnx
BELLECTBA U XMMMYECKas | COeaUHEHUNA.
cBsa3b. Knaccudumkaums
HeopraHN4ecKnx
COEeUNHEHUN..
4 | Teopus pacTBopoB MpurotoBneHune MonspHas KoHUeHTpauus aKkBMBarneHTa (HopMansHOCTb). 2
pacTBopa KUCMOThI. [MpuroToBneHne pacTBOpPOB, TUTPOBAHNE.
UTtoro 3a cemecTtp: 4
Utoro: 4
4.3. CogepxxaHue NPakTU4YeCKUX 3aHATUN
Tabnuua 9
CopepkaHue NpakTU4YeCKOro 3aHATUsA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 pasnena 3aHSTUS (nepeveHb oMOAKTUYECKMX €OUNHNLL BO
paccmaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
Kypc 1
1 | TeopeTnyeckne OCHOBBI Knaccel Oxkcmabl, KUCNOTbI, OCHOBaHUSA, conu. M'maponns conen. 2
xumun. CTpoeHue HEOpraHN4ecKnx OnekTponutnyeckas guccouunaums. MloHHoe nponsseaeHve
BELLeCTBa U XMMm4eckass | CoOeAMHEHUN. BOAbl. DNEKTPONUTLI N HEANeKTponuTel. HeobpaTuMmbliii 1
cBa3b. Knaccudukaums 06paTUMBbIN MOHHLIA 06MeEH
HeopraHN4ecKkmnx
COEeUNHEHUN.
UTtoro 3a cemectp: 2
UTtoro: 2
4.4. CogepxaHuMe cCaMOCTOSATeNbHON paboThbl
Tabnuua 10
. CopaepxaHue caMmoOCTOATeNbHOW paboTbl Kon-
Ne HaumeHoBaHue Bup camoctosiTenbHOM .
(nepeyeHb ONAAKTUYECKUX eOUHULL: BO
n/n pasgena paboTbl
paccmaTpuBaeMbIx NOATEM, BONPOCOB) yacoB
Kypc 1
1. TeopeTuyeckue BbINnonHeHne KOHTPObHOWM Ponb xvMuu B n3y4eHnm npupoabl 1 pa3BuTUM HAyKu u
OCHOBbI XVMUW. paboTbl, camocTosiTenbHoe | TexHUKU. OCHOBHbIE NMOHATUSI U 3aKOHbI COBPEMEHHOM
CTpoeHue BeLlecTBa | M3yveHne TeMbl Kypca Xumun. 3akoH akBMBaneHToB. MonsipHas macca
N XMMMYeckasl CBA3b. 3KBMBaAmNeHTa NPOCTbIX U CMOXHbIX BellecTB. Knacchbl 20
Knaccudukaums HEOPraHN4YeCKUX CoegnHEHUN
HEeOopraHN4YecKnx KncnoTHble, OCHOBHbIE U ampoTepHbIe okcuabl. Kncnotbi.
COEQMHEHWIA. OcHoBaHus. CpegHue conu, K1Cnble COMn, OCHOBHbIE
conu. uccouunaums conen. OBP
2. O6uwue BbINonHeHne KOHTPOIbHOM Mpouecchl okncneHus n BocctaHoBnenunsa. Metoa
3aKOHOMEpPHOCTHU paboTbl, cCaMOCTOSITENBHOE | 3NEeKTPOHHOro GanaHca.
XUMUYECKNX n3y4yeHne Tembl Kypca OCHOBHbIE MOHATUS XUMUYECKON KUHETUKUN. DaKTopbl, 20
npoueccoB BNUSIIOLLNE HA CKOPOCTb XMMNYECKUX peakunii. 3aKkoH
AencTemsa macc, npasuno Bant-Modda. MNoHATre 06
3HEpPreTMYeckoM Bapbepe, akTUBHbIX YacTMLAX, SHEPrum




aktmBauun. NoHATUE 0 reTeporeHHOM U FOMOTE€HHOM
kaTanuae. ObpaTMMble N HeobpaTUMbIE peakunu.
Xumnyeckoe paBHoBecue. OCHOBHbIE haKTOpHI,
onpefensiowme HanpasneHe TeYeHNs peakLmmn n
cocTosiHne pasHoBecus. [MNpuHumn Jle WaTenbe.

3. Teopwus pacTsopoB BbinonHeHne KOHTPOMbHON Bopga kak pacTBopuTenb. HepreTrka pacTBopeHus,
paboTbl, CAMOCTOSATENBHOE | BMEKTPONUTHI (CUIbHbIE U criabble), rMapaTaumns NOHOB.
n3y4yeHue TeMbl Kypca OnekTponutuyeckas guccounauns. Mmaponums, 3HaveHne
pH pacTtBopoB. Cnocobbl BbIPaXXEHNS KOHLEHTPaLmMn 20

pPacTBOpPOB. MaccoBas KOHUEHTpauund, MonapHada
KOHUEeHTpauuna, MondapHaa KOHUeHTpauna akBuBaneHTa,
TUTP. 3aKoH 3KBMBANEHTOB Anis PacTBOPOB.

4. | OnekTpoxummnyeckme | BbIMONHEHWE KOHTPONbLHOM CxeMbl 1 PYHKLMOHMPOBaHWE ranbBaHN4eCcKnX

npoueccsol paboTbl, CAMOCTOSITENBHOE | 3IEMEHTOB. DNEKTPOSIN3 PaCTBOPOB 3EKTPOSIMTOB C
n3y4yeHue TeMbl Kypca VHEPTHBLIMU U aKTUBHBLIMW 3M1eKTpodaMun. 3akoHbI
dapages.

Kopposus n 3awmta metannos u cnnasoB. OCHOBHble
BMObl KOPPO3UN. XMMMUYecKas Kopposusi.
SnekTpoxummnyeckas kopposusi. Kopposms nog

BO3gencTBreM 6nyxaatoLmx TOKOB. 20
KopposunoHHocTomnkme matepuansl. MeToabl 3awwmTbl OT
KOppO3un: nermpoBaHne, srekTpoxXnMmnyeckas 3alumTa,
3aLLUMTHbIE NOKPbITUSA. 3MeHeHNe CBOWCTB KOPPO3VMOHHOW
cpenpl. IHrmbutopsbl Koppo3un. SKkOHOMUYECKOE
3HayeHue 3aluUTbl METANIOB, CMNaBoB U obopyaoBaHUA
OT KOPPO3WMW.
5. | lNMoarotoBka K 9K3ameHy 8
WTtoro 3a cemecTtp: 88
Utoro: | 88

5. MeTtopauyeckue ykazaHus Ansi o0y4yaloLWmMXcsi MO OCBOEHUIO ANCLUNNNHBLI (MOAYNA)

1. MeToaun4yeckue ykaszaHus npu paborte Ha nekummu

[lo nekumn cTygeHT AOMmKEeH NPOCMOTPETb YHEOHO-METOOMYECKYIO M HAYUYHYIO NMTepaTypy No TeMe nekumm
ans Toro, 4Tobbl MMETb NpeacTaBneHne o Npobnemax, KoTopble ByayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvawwmumcs coobllaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiume
pPacCMOTPEHUIO, [OBOAATCSH OCHOBHbIE IMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaembin
npenogasaTteneM, JOMMKEH He npocTo npocnywmBatbcs. OH JormkeH ObiTb aKTUBHO BOCMPUHAT, T. €. YCIbllaH,
OCMBICIEH, MOHAT, 3adMKCMpPOBaH Ha Oymare 1 3akpenneH B namsaTtu. MpucTtynas Kk cnywaHuio HOBOro y4ebHoro
mMatepuana, nofie3Ho MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee U3dyveHHbiM. Cneast 3a TEXHMKOW YTEHUS NeKunn
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEHWe puTma, naysa v T. M.), Heobxogumo Bcnen 3a
npenogaBaTeneM yMeTb BbiOENsiTb OCHOBHbIE KaTeropuu, 3akoHbl M OMpedensTb UX CoAaepkaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE PeLUEHMsl, OoKasaTenbCcTBa M BbiBoAbl. OcyllecTBnss Takyto paboTy, MOXHO
3Ha4uUTENbHO 0OnerynTs cebe noHMMaHuMe y4ebHOro maTepuana, €ro KOHCMEKTUPOBaHWE W JanbHerlee
n3ydeHue.

2. MeToguyeckne ykasaHus npu paboTte Ha nabopaTopHOM 3aHATUM

lMpoBeaeHne nabopatopHon paboTbl AenUTCa Ha ABE YCIOBHbIE YAaCTU: TEOPETUYECKYIO Y NPAKTUYECKYIO.

HeobxooumMbIMK  CTPYKTYPHBIMW 3MIEMEHTaMM 3aHATUS SABMSAOTCHA nposegeHve nabopatopHon paboTbl,
npoBepKa YCBOEHHOIo Matepuana, BkrodaroLas obcyxaeHne TeopeTu4ecknx OCHOB BbIMONTHAEMON paboThl.

Mepen nabopaTopHoW paboTOW, Kak NpaBwuio, NPOBOAMTCH TEXHWUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHMio Heobxoanmoro obopyaoBaHus. NpenogaBaTens KOppPeKTUpyeT AeaTenbHOCTb obyyarollerocs B
npouecce BbINonHeHnsa paboTbl (npu HeobxogmmocTu). MNMocne 3aBeplueHns nabopaTtopHon paboTbl NOABOAATCS
utoru, obcyxaaroTcs pesynbTaTtbl AeATEeNbHOCTY.

Bo3moxHbl cneayiowme opmbl  opraHusaumm nabopatopHbix paboT: poHTanbHas, rpynnosasi U
nHamBmayanbHas. [pu dpoHTanbHOM ¢opme ogHOTUNHAs paboTa BbIMOMNHAETCA BcemMu obydarommmucs
opHoBpemeHHo. Npu rpynnosown hopme paboTa BeiNonHAeTCs rpynnon (komadgon). MNpu nHamemngyaneHowm dopme
obyyvarLWwmnMncs BeINOMNHATCA NHAMBUAYalbHbIE PpaboThI.

Mo kaxgon nabopaTtopHow paboTe MMEKTCS METOAMYECKME yKa3aHus MO WX BbIMOSIHEHMIO, BKIOYaoLme
HeOOXOAMMbIV TEOPETMYECKUA W MpaKTUYECKU maTepuan, codepxalime 3NeMeHTbl W MocCneaoBaTenbHYo
WHCTPYKUMIO MO MPOBEAEHU0 BbiOpaHHOW paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpeboBaHusa n dopmy
OTYETHOCTM MO AaHHOW paborTe.

3. MeToaun4yeckune ykazaHusi Nnpy NoArotoBKe U paboTe Ha NPaKTUYECKOM 3aHATUMU

MpakTnyeckue 3aHATMS NO AMCUMINIIMHE NPOBOOATCA B LUENsAX BbIpabOTKM NPaKTUYECKUX YMEHUIA U
NpuodpeTeHnst HaBbIKOB B peLleHnn NpodeCcCMoHarnbHbIX 3aaau.

MoproToBka oGy4vatoLerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BompocaM, paspaboTaHHbIM Ans
KaXgon TeMbl NPaKTUYECKUX 3aHATUA u (unu) nekuun. B npouecce MNOAroTOBKM K MNPAKTUYECKUM 3aHATUSM,
Heobxoammo obpaTute ocoboe BHMMaHMe Ha CaMOCTOSITENIbHOE U3YyYeHEe PEKOMEHAOBAHHON NuTepaTypbl.




PaboTta cTyageHTOB BO BpeMsi NPaKTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3ajaHuKi, KOoTopble
BblgatoTcss obydvalolwmumcss B Hayane unu BO BpeMs 3aHATMA. Ha npakTuyeckux 3aHAaATMAX MpUMBETCTBYETCH
aKTUBHOE y4acTune B OBCYyXAEeHUM KOHKPETHbIX CUTYaLnii, CNOCOBHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HaxXo4UTb
Hanbonee adpPEKTMBHbIE PELLUEHUA MOCTaBMEHHbIX MPOGneM, ymMeTb HaxXxOA4WTb MONE3Hbl AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHATMA. Ha npakTuyeckux 3aHsaTuAX obyvarolimecss OOMKHbl yMeTb BblpaboTaTb
onpeaeneHHble peleHnst no obo3HayeHHon npobneme. B 3aBUCMMOCTU OT CMNOXHOCTW npeanaraemMbiX 3agaHum,
uenen 3aHATMs, o0OLWen NoaroToBkM obyvaloLlMXcs npenogaBaTenlb MOXET nogckasatb 00y4arolmnmcs 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 caMmocTosiTeNnbHOM paboTbl 00y4alOLNXCS OPUEHTUPYETCA Ha aKTUBHble METOAbl OBaAeHUs
3HaHUAMMU, pas3BUTUE TBOPYECKUX CMOCOBHOCTEN, Nepexod OT NOTOYHOro K UHAUBMAYaNU3npoBaHHOMY 0By4eHMIO C
y4yeToM NnoTpebHOCTEN U BO3MOXHOCTEN obyyaroLLerocs.

CamoctosatensHas pabota ¢ yyebGHukamu, yy4yebHbIMM MocobUsaAMK, Hay4yHOW, CMPaBOYHOW nMTepaTypown,
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 MOHATUA MO M3yvyaeMon Teme
HeobXxoOMMO BblyYMUTb HaU3YCTb.

CamocTosiTenbHas paboTta peanuayeTcs:

e HEMOCPEACTBEHHO B NPOLIECCEe ayaUTOPHbIX 3aHATUN;

® Ha NeKUMsIX, MPaKTUYEeCKNUX 3aHATUSIX;

e B KOHTAKTE C NpenogaBaTeneM 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 dhekTnBHbLIM  CPEACTBOM  OCYLUECTBNEHUST OOy4alolMMCs  caMoCTosATenbHOM paboTbl  siBNSieTcs
3NEeKTpoHHas WHdopMaunoHHo-obpasoBaTenbHas cpeda YHMBepcuTeTa, KoTopasi obecneumBaeT [OCTyn K
yyebHblM nnaHam, paboyum nporpammam gucuunivH - (Mogynew), npakTuK, K W30aHWAM  3fEeKTPOHHbIX
OMBNNOTEYHBIX CUCTEM.

6. lMepeyeHb y4ebHOM NUTEpaTypbl U Y4eOHO-MeTOONYECKOro obecneyeHns AN CaMoOCTOATENIbHOMN

paboTbl
Tabnuuya 11
KHWXHbIN Jlutepatypa

thoHa (KP)
Ne ABTOp(bI), HAUMEHOBaHWe, MECTO, roA U3aHUA wnu ansa
n/n (ecnu ecTb, ykazaTb «rpud») 3NEKTPOH. y4yebGHas c:nﬁng::;

pecypc (3P) i
1. O6was xumusa [TekcT]: yueb. ans 6akanaspos / H.J1. nuHka; nog pegd.: Ko + +

B.A. MNonkoea, A.B. babkosa. 18-e n3g., nepepab. u gon. M.: OpaiT, 2013.
898 c. (bakanasp. ba3zoshbli kypc). ISBN 978-5-9916-2901-0.

2. 3apauu n ynpaxHeHusi no oben xumum [TekcT]: y4ebHo-npakT. nocobne Ko + +
ans 6akanaspos / H.J1. nuHka. 14-e u3g. M.: KOpanT, 2014. 236 c.: Tabn.
(Bakanasp. basosbin kypc). ISBN 978-5-9916-3449-6.

3. JIncoe H.N. Xumus: YyebHo-meToa. nocob. / H.WU. Nlucoe, C.AN. TiomeHueBa. Ko + +
— Camapa: Camap. roc. TexH. yH-T, 2009. — 117 c.

4, AxmeToB, H.C. O6wwas 1 HeopraHnyeckas xumusi. [OneKTpoHHbIN pecypc] : P - *
y4yeb. — QnekTpoH. gaH. — CM6. : Naxb, 2014. — 752 c.

5. Pexwum goctyna: http://e.lanbook.com/book/50684 — 3nekTpoHHO- P - +
OunbnmoTeyHas cuctema «JlaHb»

6. W. K. MapkywuH n gp. ObLasa xumusa ans TEXHUYECKMX By30B [TekcT] : Ko - +

yyeb. nocobue / U. K. MapkywwmH, H. W. Jlucos, A. B. Hemkos ;
Camap.roc.TexH.yH-T. 2-e 13g., gon. n nepepab. Camapa : [6. u.], 2003.
403 c. : rpad., Tabn. ISBN 5-7964-0457-1/

7. Pexwum goctyna: http://lib.sumgtu.ru/ Ko - +
8. EryHoB B.IM. Xumus: KoHncnekt nekuyun. — Camapa: CFTACY, 2004.- 208 c. Ko - +
ISBN 5-9585-0046-5
9. Xumua: Metog. ykas. K Bbin. nabopatopHbix pabot/ Coct. Hacdukosa U.B.- Ko - +
Camapa: CI'ACY, 2006.- 68 c.
10. EryHoB B. N. O6was xumusi: MeToA. ykas. 1 KOHTPOnbHbIE 3afaHus.- Ko - +
Camapa: CI'ACY, 2007.- 64 c.
11. Xumua: Metog. ykas. K BbinonHeHuto nabopaTopHbix pabot/ Cocr. Ko - +
KnumenkoB O. M.- Camapa: CI'ACY, 2010.- 54 c.
12. MmuHka H.J1. O6was xumusa: Yueb. noc.- M.: MHTerpan-Tpecc, 2007.- 728 Ko - +

c. ISBN 5-89602-017-1




Hocmyn obydarowuxcs k QP HTE Caml TY (elib.samgtu.ru) ocywecmensiemcsi nocpedcmeoM 3/1eKMpPOHHOU
UHgbopmayuoHHol obpazosamernbHoUl cpedbl yHusepcumema u catima HTBE Caml'TY 1o n1o2uHy u naposto.

7. NepeyeHb NHPOPMALIMOHHBLIX TEXHOJNOMUIN, UCMOJIb3YyEeMbIX NPU OCYLLECTBIIeHUN O6pa3oBaTesibHOro
npouecca no gucuuniuHe (Mmoayso), BKo4vas nepevyeHb NporpaMmmMHOro obecnevyeHusi
Mpwn NPOBEeAEHMN  NEKUMOHHbIX  3aHATUN ncrnonb3yeTcs MynbTMmMeaunHoe  obopynoBaHue.
OpraHuzoBaHo B3aumogencTBue obyvatoulerocd UM npenogaBatenss C  UCMOMb30BaHMEM  3MIEKTPOHHOW
WHpopmMaLnoHHOM obpa3oBaTenbHON Cpeabl YyHMBEPCUTETA.

MporpammHoe oGecnevyeHne

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6naparennb NpoucxoXxaeHus
HasBaHue (nMueH3noHHoe nnu ceBoboaHo
n/n (npoussoguTtens) (MHOCTpaHHOEe unn
pacnpocTpaHsemoe)
OTEYECTBEHHOE)
1. |Adobe Reader CcBOOOJHO pacnpocTpaHsaeMoe Adobe Systems Incorporated MHOCTPaHHOE
2. [LibreOffice cBOOOJHO pacnpocTpaHaeMoe The Document Foundation MHOCTPaHHOE
3. |CnpaBo4Ho-npaBoBas NLIEH3NOHHOEe HMNO «BMWA» oTe4yecTBeHHoe
cuctema «KoHcynbTaHT
Mnocy
4. |AHTMBUpYC Kacnepckoro NMLEH3UOHHOE JlabopaTopusi Kacnepckoro OTEYECTBEHHOE
8. MepeyeHb pecypcoB MHHOPMALMOHHO-TENIEKOMMYHUKALMOHHOMN ceTn «UHTepHeT»,
npoceccnoHanbHbIX 6a3 AaHHbIX, UH(hOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
(]
:;I'_I HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-bMGNMoTeYHas cuctema OneKTpoHHO-6MBNMoTeYHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OneKTpoHHO-6mnbnmoTeyvHasi cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU HayuHasi anekTpoHHas http://www.elibrary.ru/
bnbnmnoteka

9. OnucaHue maTtepuanbHO-TeXHUYECKON 6a3bl, HeObX0aMMOM ANsi OCyLLeCTBNEeHUA obpa3oBaTesibHOro
npouecca no AucuuniivHe

JleKUMOHHBIe 3aHATUA

AyauTopun ansi NeKUMOHHbIX 3aHSATUIA YKOMMIIEKTOBaHbI Mebenblo M TEXHUYECKUMU cpeacTBaMun obydeHus,
crnyalmmmu Ans npeacTaBneHuss y4eGHoW MHdopmauum Gonblioi ayautopumn (Habopbl OEMOHCTPaLMOHHOO
o6opynoBaHus (MPOEKTOp, 3KpaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
JTaBopaTopHble paboTbl npoBoaATca B ayautopumn Ne 2l «Jlabopatopus XumMus», OCHaLLEHHOW CneayoLmum
HeobxoammMbIM o6opyaoBaHMEM:
— nabopartopus ¢ HanU4YMeM AEMOHCTPALUOHHBIX NnakaTos, Tabnuy, rpadukos;
— nabopartopusi obLen xumMuK, ocHalleHHas 06opyaoBaHNEM: KOMMMEKTbl TabopaTopHON NOCyAdbl; annapartsl
Kunna; wkad BbITSXKHOM MPUCTEHHbIN; TEXHUYECKME BECHI; XUMUYECKNE PeaKTUBbI.
— MEeTOANYECKNE yKas3aHUs coaepxalyme: uenb BbINoNHeHUs paboTbl, X04 BbINOMHEHUS paboTbl, ONnUcaHue
ncnonb3yemoro obopyaoBaHus/maTepumana, NnpUMep Nony4YeHus, aHannaa n oopaboTku pesynbLTaToB
nabopaTopHbIX AaHHbIX, TPeOOBaHMSA K cooep)KaHUIo OTYeTa U BbIBOLAOB, BOMPOCHI K 3aluTe nabopaTtopHomn
paboThbl.

MpakTuyeckue 3aHATUA
AyauTopun Ans npakTUHeckMx 3aHATUA YKOMIMNEKTOBAHb! Cneuuanm3MpoBaHHo Mebernbio U TEXHUYECKMU
cpeacTBaMu 06yyeHWs (NMPOeKTop, aKpaH, KOMMbTEP/HOYTOYK).

CamocTtosTenbHasa pabora

MomelieHna AnNs camMoCTOSATENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOM TEXHWKOW C BO3MOXHOCTBIO
noakmnoyeHnsa k cetu «VIHTepHeT» M OO0CTYynoM K 3IEeKTPOHHOM WHMOpMaUMOHHO-0Opa3oBaTenbHOW cpeae
CamlTY:

e MeToAMYecKUn kabuHeT (aya. 9).

10. ®oHA OLEeHOYHbLIX CpeacTB Mo AUCLUMNIIMHE

®oHO OLEHOYHBbIX CPeacTB Afsi NPOBEAEHWSI TEKYLIEro KOHTPONS YCMEeBAEMOCTU M MPOMEXYTOYHOW
aTTectauuun npeactaeneH B MNMpunoxeHun 1.




[MonHbIN  KOMMMEKT KOHTPOJIbHbIX 3aJaHUN WUNN  MHbIX mMaTtepunanos, HeobxogMMbIX AN OLEeHMBaHMUS
pe3ynbTaTtoB o6yquM;| no agucuuninnHe, npakTtuke XpaHUTCA Ha Ka(be/:l,pe-paspa(SOTqMKe B 6yMa)KHOM n
ANEeKTPpOHHOM BUae.



MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANA NPoBeAeHUs TeKyLero KOHTPOns ycrneBaeMocTu u
NPOMEXyTO4YHOM aTTecTauum

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTB)

HanpaBneHHoCTb (Nnpocmnb)
Ksanudukaums

dopma o6yueHusn

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

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus)

no gucumnnuHe

B1.0.02.04 «Xumua»

08.03.01 CtpoutenbcTBO

MpombIwneHHoe U rpaXaaHcKoe CTPOUTENbLCTBO

6akanaBp

3ao4yHas

2020

CtpoutenbcTBO

CTtpouTtenscTBO

108/3

3K3aMeH, KOHTpOInbHasA paboTa




1. NepeyeHb KOMNETeHUMUA, UHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUN U NPU3HAKOB NPOSIBIIEHUS
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
obpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMNeTeHUuun KOMMeTeHuun BOCTUXKEHUA KOMNeTeHUumn obyyeHus
KOMMNeTeHunn
He npegycMOTpeHbl y4eOHbIM NNaHoOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
HaumeHoBaHue KkomMneTeHUUU MHAMKaTopa AOCTUXEHUs Pe3ynbTatbl 00y4eHus
KOMnNeTeHUuun
KOMMNeTeHuumn
OrlK-1 CnocobeH pelaTtb 3agayun OnK-1.1 31 OMNK-1.1

npodgeccuoHanbHoOn
aedaTeribHOCTU Ha oCcHOBe
Mcnonb3oBaHNA TEOPETUYHECKUX U
NpakTUYECKMX OCHOB
€CTECTBEHHbIX U TEXHUYECKNX
HayK, a TaKkke MaTeMaTU4eCKoro
annapara

BoeisiBneHve un knaccudukaums
PU3NYECKMX U XMMUYECKNX
NpoLEeCCOB; NPOTEKaLWMNX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

3HaTb: Knaccudukauuio
PU3NYECKMX U XUMUYECKNX
NpoLEeCCOB; NPOTEKaLWMX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

Y1 OMNK-1.2

YMeTb: BbisiBnaTb u
KnaccuuumpoBaTtb uU3nYeckme u
XUMUYECKNE NPOLIECChI;
npoTekawLmne Ha obbekTe
npodeccrMoHansHoOM AeaTenbHOCTH
B1 OMNK-1.3

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

ONK-1.3

OnpepeneHue xapakTepucTuk
XMMUYECKOro npotiecca
(ABNEHMA); xapaKTepHoro Ans
061beKTOB NpodeccroHansHom
[esTenbHOCTU; Ha OCHOBE
3KCnepuMeHTarnbHbIX
nccnenosaHum

33 OMnkK-1.1

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

Y3 OMnK-1.2

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

B3 OMNK-1.3

Bnapetb: MeTogunkom
onpeneneHnst XxapakTepucTuk
XMMUYECKOro npoLecca (ABneHus);
XapakTepHoro Ans o6beKkToB
npogeccrnoHarnbHoOn
[eATenbHOCTH; Ha OCHOBE
3KCNepUMEHTanbHbIX
ncenegoBaHnn

OnK-1.5

Bbi6op 6a30BbIx hr3nyeckux un
XUMUYECKMX 3aKOHOB A5t
pelueHuns 3agav
npogeccrnoHanbHoOm
nesTenbHOCTH

35 OMNK-1.1

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

Y5 OMNK-1.2

YwmeTb: BbibupaTh 6a3oBble
PU3NYECKNE N XMMUYECKNE 3aKOHbI
ONs pelleHus 3agad
npodeccrmoHanbHom AesTENBHOCTA
B5 OMNK-1.3




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

I'Ipod)eccvaan bHbl€ KOMNeTeHUNn

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

He NpeAyCMOTpPeHbl y4eOHbIM NNaHOM

ManVILl,a COOTBETCTBUA OLIeHOYHbIX CpeaACcTB 3annaHNpoBaHHbLIM pe3ynbTaTamMm oqueva

Tabnuua 4
OueHo4Hble cpeacTBa
TeopeTunyeckune
OCHOBbI XUMUW.
c O6ume
TpoeHue BellecTBa U
Kog n 3aKOHOMEPHOCTU AnekTpoxumuyeckue [lpomexyTo4yHas
XUMUYeckas cBsi3b. Teopus pacTtBopoB
MHAMKaTop Knaccuebukaums XUMUYECKUX npouecchl aTTectaums
BOCTUXEHUSA npoueccoB
HeopraHn4yeckux
KOMnNeTeHLuun COBIMHEHWHA.
JK3ameH,
MpakTuyeckne 3aHATUSA, NabopaTopHble paboThbl KOHTpoOnbHas
paboTa

OMK-1.1 31 OlNK-1.1 31 OMNnK-1.1 31 OMNK-1.1 31 OlnK-1.1 31 OnK-1.1
) Y1 OMNK-1.2 Y1 OnK-1.2 Y1 OMNK-1.2 Y1 OMnK-1.2 Y1 OMNK-1.2
B1 OlK-1.3 B1 OrK-1.3 B1 OrK-1.3 B1 OlNK-1.3 B1 OrK-1.3
33 OlnK-1.1 33 OlNK-1.1 33 OlNK-1.1 33 OlK-1.1 33 OMnK-1.1
OlK-1.3 Y3 OMnK-1.2 Y3 OMNK-1.2 Y3 OlnK-1.2 Y3 OMNK-1.2 Y3 OMnK-1.2
B3 OlK-1.3 B3 OlK-1.3 B3 OlNK-1.3 B3 OrK-1.3 B3 OlK-1.3
35 OrnK-1.1 35 OlK-1.1 35 OlnK-1.1 35 OlK-1.1 35 OMnK-1.1
OlK-1.5 Y5 OMnK-1.2 Y5 OlK-1.2 Y5 OlnK-1.2 Y5 OlnK-1.2 Y5 OlK-1.2
B5 OlK-1.3 B5 OlK-1.3 B5 OlK-1.3 B5 OrK-1.3 B5 OrK-1.3

2. TunoBble KOHTPOJbHbIE 3a4aHUA NN UHbIe MaTepuarnbl, HeoGXoaUMbIie AN OLleHKU 3HAaHUN, YMEHUH,
HaBbIKOB U (UNK) onbITa AeATENbHOCTU, XapakTepusyloLme npouecc popmMmMpoBaHUsi KOMMNETEHLUIA B Xoae
OCBOeHUA obpasoBaTenbLHOW NporpaMmmbl

2.1. ®opMbl TeKyLLEero KOHTPOss ycneBaeMocTu

Mpumepbl BONPOCOB Ans oT4yeTa No nabopaTtopHbIM paboTam:

Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakLMmn Npu NoBblLLEHUN TeMmnepatypsl ¢ 25 go 75°C, ecnu

M3BECTHO, 4YTO C NOBbILLEHWEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenuymnsaeTcs B 2,5 pasa?

Kak nsmeHuTcs ckopocTb npamon peakuum 2CO + Oz — 2CO2, ecnv npu HeUsMeHHoOW TemnepaType
MOBLICUTbL AaBIEHME B TpU pas3a?
Mpun HEKOTOPLIX YCMNOBUSAX TeMMepaTypbl U faBrneHusa B cocyae emkocTbio 0,5 n Haxogutca 0,03 monb okcuaa

asota (IV). Bbluncnute KOHCTaHTY CKOPOCTU MPSIMOM peakunn, NpoTekatoLwen No ypaBHEHNIO, eCnin CKOPOCTb
npu AaHHbIX ycnosusx pasHa 1,08 monb/n cek.

Mpu HekoTopol TemnepaType paBHoBecue B cucteme |2 +H2 — 2HI ycTaHoBunochk npu criedylowmx

KoHLeHTpauusx BewecTs: [12] = 0,05 monek/n, [H2] = 0,25 monb/n, [HI] = 0,8 monb/n. Paccuntante KOHCTaHTY
paBHOBECUS N NCXOLHbIE KOHLEHTpaLUM Bogopoaa u noaa.

Bonpochkl k npakTM4eckum paboram:

Kakne Bam M3BECTHbI OKCMAbI, BCTpEYarLmecs B npupoae?
lMoyemy He CyLLeCcTBYIOT B NPUPOAE Takue okcuapl, kak okeng 6apusa n okeng docgopa (V)?

CocTaBbTe ypaBHeHME peakLn B3anMoO4eNCTBUSA CreayoLwmx okeuaos: a) okena kpemuus (1V) ¢ okengom
xene3a (l1); 6) okcug asoTa (V) ¢ OKCUOOM KanbLuus.
Kakvne n3 cneayoLmx BeLLeCTB MOryT pearnpoBaTb ¢ okcuaoM docdopa (V): rmgpokeng kanbums, cepHas
KucnoTa, xnopuag MarHusi, soga?
Hanuwute ypaBHeHUs peakuuin obpas3oBaHWsi CpedHUX COMen M3 criedylolmx BeLiecTB: a) cunukaTa
HaTpus 1 a30THOWM KUCNOTbI; 0) rmapocynbguaa Kanusa n rmgpokcuMaa Kanvs; B) rmapocyrnbdara antoMmHms
N CEPHOWM KUCOTHI.
Kak onpepenseTca haktop SKBMBANEHTHOCTU NMPOCTOrO BELLECTBA U XMMUYECKOTO COEAUHEHNS?

OT 4yero 3aBUCUT BenMYUHA pakTopa 3KBMBASNIEHTHOCTU M MONSAPHOM Macca 3SKBMBAIEHTa KUCNOTbl U
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rmapokcuaa B peakummn?

Bblumcnutb dhakTop 3KBUBaNEHTHOCTU ABYXOCHOBHOW KUCHOTbI, €CNY U3BECTHO, YTO 2 T ee cogepxat 0,11
BOAOpoOAa, CNOCOBHOro 3aameLlaTbes kKaTuoHaMmm meTanna.

Paccuutate 06beM aKkBMBaneHTa Kucrnopoaa.

Moyemy nocne onbiTa XNAKOCTb B G1OpeTke U BOPOHKE NPUBOAUTCS K OOHOMY YPOBHIO?

Uemy paBeH (aktop 3KBMBANEHTHOCTU OKUCNUTENS WU BOCCTAHOBUTENS B OKUCIUTENbHO-
BOCCT@HOBMWTENBHOW peakummn?

Kakon npouecc HasbiBaeTCs OKNCneHmem?

Kakon npouecc HasbiBaeTCA BOCCTaHOBNIEHNEM?

KakoBa knaccudmkaums oKMCnMTeNbHO-BOCCTAHOBUTENbHbLIX PeaKkLunin?

lMpuBecTn NpMMepbl BAUSHUS Cpeabl Ha NPOTEKaHNe OKUCTTUTENbHO-BOCCTAHOBUTESNbHBIX peakUni.

. Wcxopa ns craHpgapTHon aHTanbnmm obpasoBaHus razoobpasHoro CO2 n TepMOXUMUYECKOrO YpaBHEHUS
C(rpadouT) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[

Bbluncnutb aHTanbnmo obpasoBaHus N2O

He npousBoas BblMMCNEHMN, yKasaTb, ANS KakMX M3 NepeyvucreHHbIX MPOLEeCCOB M3MEHEHMEe SHTpOonun
NONOXUTENbHO:

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

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

Bo ckonbko pa3 BO3pacTeT CKOPOCTb XMMMYECKOW peakuun npu NoBbILEHUN Temnepatypbl ¢ 25 go 75°C,
€CI U3BECTHO, YTO C NOBbILLIEHNEM TemMepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBeNu4MBaeTcs B 2,5
pasa?

Kak nameHutcs ckopocTtb npsmown peakumm 2CO + O2 — 2CO2, ecnu npyv HEM3MEHHOW TemnepaType
NOBLICUTbL AaBIiEHME B TpU pasa?

Mpn HekoTOpbIX YCNoBMSAX TemnepaTtypbl U AaBneHus B cocyge emkocTtbio 0,5 n Haxogutes 0,03 monb
okeuga asota (V). Belumcnnte KOHCTaHTy CKOPOCTU NPSIMON peakuun, NpoTeKaloLwen No ypaBHEHWIO, ecnu
CKOPOCTb MPW AaHHbIX ycroBusax pasHa 1,08 monb/n*cek.

Mpn HekoTopown TemnepaTtype paBHoBecue B cucteme |2 +Hz — 2H| yctaHoBunocb npu cregylowmx
KOHueHTpaumsx Bewects: [I2] = 0,05 monb/n, [H2] = 0,25 mons/n, [HI] = 0,8 monb/n. Paccuutante
KOHCTaHTYy paBHOBECUS N NCXOAHbIE KOHLLEHTpauMm Bogopoada 1 noga.

HasoBunTe cnocobbl BblpaXKeHNst KOHLEHTpauumn pacTBOPOB.

2.2. ®opMbl NPOMEXYTOYHOW aTTecTauum

Bonpochbl K KOHTPONLHOM paboTe:

HasoBuTe cnocobbl BblpaXKeHNst KOHLEHTpaLuumn pacTBOPOB.

C kakon uenbto nNpu TMTPOBaHUKM pacTBopa NPUMEHAETCH 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 COMnstHON KNCIOTbI?

KakoBa KoHLeHTpaLums ruapokCMa-UoHOB B pacTeope ¢ pH = 47?

Kakune chakTtopbl BANSIOT Ha cTeneHb ruaponusa?

Hanuwwute ypaBHeHWs peakuui rmgponusa criegyrowmx conemn (ecnu TakoBon npoucxoauT): KsPOs, CrCls,
Fe2Ss, Na2SO4 B MONEKynspHOM 1 MIOHHOM BuAe.

Kakas xnmmnyeckas peakunsi Ha3blBaeTCH 3NEKTPONM3om?

Ha kakom anekTpofe npu anekTponuse NponcxXoauT npoLuecc BoccTaHoBNeHUs? MNpouecc okucrneHna?

Uem onpefenseTcsa nocnegoBaternibHOCTbL BOCCTAHOBIIEHUSA KATUOHOB NpU anekTponuse?

B kakmx cnyyadx Ha KaTofe BOCCTaHaBMMBalOTCA KaTUMOHbI MeTannoB? B kakux cnydasx Ha katofe
BOCCTaHaBnuBaeTcs Boaa?

Kakne meTannbl HeMb3sa NOMNy4YMTb 3NEKTPONM30M BOLHbLIX PACTBOPOB UX CONen?

B kakon nocrnefoBaTenbHOCTM OKUCTISAIOTCS NPY ANEKTPonum3e YacTulbl Ha aHoae?

B kakmx crniyyasix nmpu aneKkTponuse BOAHbIX PacTBOPOB Ha aHode okucnaeTcs Boga? Kakve mpogykTbl npu
aTom obpasytTca?

Y70 Takoe anekTpoxmmMmyeckas Koppo3us MeTansos?

Kakoe BnusgHME Ha KOppO3MIO MeTannoB oOKa3biBaeT 0Opas3oBaHMe MUKporanbBaHOMap Ha MOBEPXHOCTU
metanna?

Kakne BaxxHble cnocobbl 3almuThl METANMOB OT KOPPO3UN NPUMEHSAOTCHA B HAPOOHOM X03ANCTBE?

MprBecTn NpuMepbl aHOAHbLIXM KaTOAHbLIX NOKPLITUIN ANs XKenesa.

Kakow npouecc Ha3biBaeTcs OKCUaMpoBaHUEM?

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

YT0 Takoe MHrMbuTopbI? B kakmMx crnyvasx ux NpUMEHsIIOT

MpuMepHbIN NepeyeHb BONPOCOB K 9K3aMeHy No BCeMy Kypcy:



1. OCHOBHble NPUHLUMMbI BbiIBAEHME W Kraccudumkaunsa uandecknx 1 XMMMYeCcKnx npoLeccoB; NpoTeKatoLLmMx Ha
obbekTe npodeccrnoHanbHOM AeATENbHOCTH.

Xapaktepuctunka XuMmnyeckoro npouecca.

HaszoBute 6a3oBble husnyeckne n XMMmn4eckmne 3akoHbl.

Knaccbl HeopraHnyeckux coeMHEeHUN: OCHOBaHUS, KUCNOTbI, COMW.

Xnmmnyeckue Bewecta. Okeuabl. OcHOBbI MX Kraccudumkaumm, CBOMCTBA U NPUMEHEHNE.

IMoHATNE XMMMYECKOrO 3KBMBASIEHTA.

3aKoH 3KBMBANEHTOB.

MonsipHas Macca 3KBMBaneHTa MPOCThbIX U CIOXHbIX BELLECTB.

KomnnekcoobpasoBaHue. [JOHOPHO-aKLLENTOPHbIN MEXaHN3M 00pa3oBaHUS KOBANEHTHOW XMMUYECKOW CBSA3N.

10 KomnnekcHble coeanHeHnsi. OCHOBHbIe MOHATUS U onpedeneHns. HomeHknartypa.

11.KoMnnekcHble COeAMHEHMS: BHEWHSS W BHYTPeHHss cdepbl, Komnnekcoobpasosartenb, nuraHabl,
KoOpAMHaLMOHHOE Ymcno. Cnocobbl Nony4YeHmst KOMMNEKCHbIX COeANHEHW.
12.0OKncnnTenbHO-BOCCTaHOBUTENbHBIE peakunn. OCHOBHbIE MOHATUA U onpegeneHnd. TeopeTudeckun aHanua
OKUCNUTENbHO-BOCCTAaHOBUTENbHbLIX CBONCTB BELLECTB.

13.0kucnurenbHO-BOCCTaHOBUTENMbHbIE peakuun. MeToa anekTpoHHoro 6anaHca.
14.0KkucnuTenbHO-BOCCTaHOBUTENBHbIE peakuun. OKUCANTENN N BOCCTAHOBUTENMN.

15.PacTtBopbl. KoHueHTpauus. Cnocobbl BbipaXKeHUs1 KOHLEHTpaLUM pacTBOPOB.

16.PaBHOBeCKSs B pacTBopax anekTponutoB. KOHCTaHThI: gnccoumainmm, rmaponmnsa, MOHHOe Npou3BedeHne Boabl,
npov3BeaeHne pacTBOPMMOCTH.

17.Xummnyeckasi TepMmoamHaMmumka. QHeprus Mmbbca 1 HanpaBreHne caMonpOM3BONIbHOIO NPOTEKAHNSA XUMUYECKOTo
npotecca.

18. Xummnyeckas TepmoauHamuka. 3akoH [ecca. OHTanbnus oOpa3oBaHUS M XUMUYECKOW  peakuuu.
TepmoguHamMmyecKkne ypaBHEHNSI U pacyeThbl.

19.Xummnyeckasi KUHETMKA. 3aBUCMMOCTb CKOPOCTU peakLMu OT KOHLIEHTpaLUn U NpUpOAbl peareHToB.
20.XuMunyeckas KMHeTuka. 3aBUCUMOCTb CKOPOCTM peakumm oT TemnepaTtypsbl. [1paBuno BaHT-Iodda, ypaBHeHue
AppeHnnyca.

21.Xummnyeckas kuHeTuka. Katanus.

22.06paTtumble 1 HeobpaTumble peakunn. Xumudeckoe pasHosecue. MNpuHuun Jle WaTense.

23.PakTophbl, BNUSOLLME HA CABUI PAaBHOBECUSI.

24.9neKkTpoxummnyeckme cuctembl. OCHOBHbIE NMOHATUS U ONpPederneHns: aNekTpod, NoTeHuunarn, psg HanpskeHun,
ranbBaHNUYECKUI 31EMEHT 1 ero yHKLMOHMPOBAHME.

25.9neKTponm3 pacnnaBoB 1 BOOHbIX PaCTBOPOB 3f1EKTPOSIUTOB.

26.9nekTponus. NpumeHeHne B NPOMBbILLIIEHHOCTH.

27.3aK0Hbl aNeKTponu3a. ANeKTPOXMMUYECKOe INIEMEHTbI.

©CENDUTAWN

3. MeTopuyeckue matepuansl, onpegensowme npoueaypbl OLleHUBaHMA 3HAHMNA, YMEHUN, HABLIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKTepu3sylolue npouecc GPopMMpOBaHUS KOMNETEeHU UM

3.1. XapaktepucTuka npoueaypbl TEKYLUEN U NPOMEXYTOYHOM aTTecTauum no gUCUMNIIMHe

Tabnuua 5
MepunoanyHoOCTL N Buas! Cnocob y4yeTta
Ne HanmeHoBaHue cnoco6 npoBeneHus MeTtoabl BBICTABASEMbIX MHAMBUAYalbHbIX
n/n | oueHOYHOro cpeacTBa npoueaypbl oueHMBaHus oLIeHOK LOOCTUXEHUN,
oueHMBaHusA oby4arowmxcs
1. [3apauym onsa pelleHns Ha [cucTemMaTuyeckn Ha SKCMEPTHBIN Mo naTnbannbHoM pabouas kKHKKa
NPaKTUYECKNX 3aHATUAX  [MPaKTUYECKMX 3aHATUSAX / LiKane npenogasarens
YCTHO
2. |3awwuTa oTyéTa no cucTeMaTrUyeckun Ha 3KCMEepPTHBLIN Mo natnbannbHo  |paboyas KHXKKa
nabopaTopHbIM paboTam |nabopaTopHbIX 3aHATUAX LiKane npenogaesarens
/ ycTHO
3. |KoHTponbHas paboTta MO OKOHYaHWUW U3YYEHUSI |IKCMEPTHbINA Mo nsaTnbannebHoW  |TekyLlasi BEAOMOCTb,
OVUCLUMNIVHBI/ YCTHO U LuKane 3a4eTHast KHUXKa
NUCbMEHHO
4. [MNpomexyToyHas MO OKOHYaHWUWN U3YYEHUSI |IKCTMIEPTHbINA Mo natnbannbHOM  |3K3amMeHaLNoHHas
aTTecTaums — BONpochl OVUCLUMNIVHBI/ YCTHO U LuKane BEJOMOCTb, 3a4eTHas
3K3aMeHaLNOHHbIX MUCbMEHHO KHWKKA
ounetos

3.2. Kputepuu u WKana oueHNBaHUA pe3yibTaTOB U3y4YeHUS AUCLUNIMHBLI BO BPEMs 3aHATUM (TEeKyLuMin
KOHTPOJIb YCNEeBaeMoCTH)

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

Tabnuua 6

Kon-Bo

LLikana oueHnBaHuA Kputepumn oueHkun 6annos




BbICTaBMNSIETCS CTYAEHTY, ECN OH UCYepMNbIBaKOLLE, NocneaoBaTernbHO, YETKO U
NIOrMYecKM CTPOMHO M3raraeT martepuarn, yMeeT TECHO YBA3biBaTb TEOPUIO C
«OTnnYHO» NPaKTUKOW, UCMONb3yeT B OTBETE MaTepuan MoHorpaduveckon nutepaTypsl,| (36-50) 6annos
npaBurbHO OBOCHOBLIBAET MPUHATOE peLleHWe, BriageeT pasHOCTOPOHHVMM
HaBbIKaMu 1 MPUEMaMM BbINOMHEHNS NPaKTUYECKNX 3aaau.

BbICTaBndaeTca CTygeHTty, ecniM OH no CyuwectBy wu3naraet wmartepuan,
npaBuiibHO npuMeHaeT TeopeTun4yeckmne NoNoXeHuna npu peweHnn
npakTu4ecknx BOMPOCOB W 3apgad, Bnageet HeoOXOAMMbIMM  HaBblKaMu 1
npnemMamm nx BblMNOJTHEHUA. 3HaeT Haubonee BaxHble 3aKOHOMEPHOCTU

«XopoLuo» (26-35) 6annos

BbICTaBNAETCA CTYAEHTY, €Cnn OH WMEeeT 3HaHWs TOMbKO OCHOBHOIO
maTepuana, Ho He yCBOMN ero Aetanei, 4onyckaeT HETOYHOCTU, HEAOCTaTOYHO
npasurbHble (HOPMYMMPOBKKN, HapyLLUEHWUS NOrM4ecKon nocrnenoBaTenbHOCTU B
«Y[0BneTBOpUTENBHO» U3MNOXEHUN MPOrpamMMHOro MaTepuana. 3HaeT nepedeHb Hambonee BaxHbIX| (16-25) 6annos
KaTeropuii, OCHOBHble HampaBMneHWs B3aUMOAEVCTBUS YKa3aHHbIX KaTeropwn.
YmeeT onpepenatb cmbicn. BrnageeT ocHOBHbIMM MeTOog4amu crnocobamun u
cpeacTBamMu NONyYeHUsi, XpaHeHus, nepepaboTkn nHopmalmu.

BbICTABNAETCA  CTyAEHTY, KOTOpPbIl He 3HaeT 3HAYUTENbHOW  YacTu
nporpaMMHOro martepuana, AonyckaeT CyLUeCTBeHHble OLWMBKN, HeyBEPEeHHO, C
60nbLLIMMKN 3aTPYAHEHNAMM OTBEYAET Ha NPaKTUKOOPUEHTMPOBAaHHbLIE BOMPOCHI.
Kak npaBuno, oueHKa «HeyaoBneTBOPUTENbLHOY» CTaBUTCA CTYAEHTaM, KoTopble
He MOryT npogorkuTe obyveHne ©6e3 [JONOMHUTENbHBIX 3aHATUA  NO
COOTBETCTBYHOLLEN OAUCLMMNINHE.

«HeyposneTBoputensHO» (0-15) 6annos

Kputepumn oueHnBaHMA 3alMTbl OTYETA NO NTaGopaTOpPHbIM padoTam

Tabnuua 7

LLikana oueHnBaHus Kputepum oueHku Kon-Bo
6annos

CTaBMTCH, €CnM y4alluics BbIMoNnHseT paboTy B MonHoM obbeme c
cobnogeHnem Heobxogumow nocnenoBaTenibHOCTU MPOBEAEHUSA OMbITOB U
M3MEPEHUI; CaMOCTOSITENIbHO W  pauMOHanbHO MOHTMPYET Heobxodumoe
obopyfoBaH/Me; BCe OMblTbl MPOBOAMT B  YCMOBUSIX W pexumax,
«OTNNYHO» obecneyvBaloLX MOMydYeHWe MpaBUiibHbIX pPe3ynbTaToB UM BblBOAOB;| (36-50) 6annos
cobntopaeT TpeboBaHus Npasun 6e3onacHOCT Tpyaa; B OTYETE NPaBUMbHO U
aKKypaTHO BbINOMHSIET BCE 3anucy, Tabnuubl, PUCYHKW, YepTexu, rpaduku,
BbIYMCIIEHMS; NPaBUIbHO BbLINOSMHAET aHanu3 norpewHocTen. OTBeYaeT Ha
BCE NOCTaBMeHHble BONPOCHI

CTaBUTCA, eCcnn BbIMOJTHEHbI Tpe6oaaH|/|;| K OUEeHKe «OTIMYHO», HO ObIno
«XopoLuo» JonyLLeHo ABa - Tpu HedoyeTa, He 6onee ofgHow Herpybon owmnbkm n ogHoro| (26-35) 6annos
Hepo4véTa

CcTaBuUTCH, ecnv paboTa BbIMNONTHEHA HE MOMHOCTLI0, HO 06BHEM BbINOMHEHHOM
YacTu TakoB, NO3BOJMISAET MOMYYUTb NPaBUSIbHbIE pe3ynbTaThbl U BbIBOAbI: €CNK
B XOAE TMpOBEAEHWs OMnblTa W U3MEPEHUN OblNM  [OMNyLWeHbl OLMOKN.
3aTpyaHsaeTcs AaTb OTBETLI HA MOCTaBMEHHbIE BOMPOCHI

«Y[0oBNeTBOPUTENBHOY (16-25) 6annos

«HeyposneTBoputensHo» | cTaBuTCS, ecny paboTa BbINOMHEHa He MONTHOCTLI0 (0-15) 6annos

O6wme KpUuTepuu u WKana ouyeHnBaHusd pe3ynbTaToB ANd AoNyCKa K npome)xyTouHoﬁ aTTectTauumu

Tabnuua 8
HaumMeHoBaHue oLleHOYHOro cpeacTBa BannbHas Wwkana
1. 3agayv ons pelieHnst Ha NPakTUYECKUX 3aHATUAX 0-50 Gannos
2. 3awumTa oT4éTa no nabopaTtopHbiM paboTam 0-50 6annos

WToro: 100 6annos

MakcumanbHoe konuyecTtBo bannoB 3a cemectp — 100. Ob6y4varowmics OOnycKkaeTCss K 9K3aMeHy npu
ycrnosun 51 1 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. prrepvwl M WWKana oueHnBaHuUA pe3ynbTaToB U3y4YeHUsa AUCUUNIINHbI Ha npome)Ky'rquoﬁ aTrectTauumum

OcHoBaHueM Ons onpedeneHus OLEHKM Ha 3K3aMeHax CINyXWT YpOBEeHb OCBOeHMs obydarommucs
mMaTepuana u popmMMpoBaHMsa KOMMNETEHUWI, MPeayCMOTPEHHbIX NPOrpamMmmon y4ebHON ANCUMNIVHBI.

YcneBaemMoCcTb Ha  3K3amMeHe onpefenseTca  oueHkamn: 5  «oTnuMyHO»;, 4 «xopowoy; 3
«yOOBETBOPUTENBHOY; 2 «HEYAO0BNETBOPUTENBHOY.

OLUeHKY «OTNUYHO» MosfyvaeT 0by4atoWwmnincsi, OCBOMBLUMI KOMMNETEHLUMN AUCUMMIUHBI HA BCeX aTanax ux
dopmupoBaHus Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematudeckoe u rnybokoe 3HaHue y4veBHoro
mMatepuana, ymeHve cBo6OAHO BbIMOMHATH 3adaHWs, NpedyCcMOTPeHHble paboyen NporpaMmon, YCBOUBLUWA
OCHOBHYIO M O3HAKOMIEHHbIN C AOMOMHUTENbLHOW NUTepaTypon, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTcd Oby4aloWmMMcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUWA ydebHown
ONCUMNIUHBI, Heobxoaummbix Ans npuobpeTtaemon npodeccun, NPOSiIBUBLLUMM TBOPYECKME CMOCOBOHOCTM B
MOHUMaHWM, U3MNOXEHUN U UCNOSb30BaHNM y4ebHOro matepuana.




OLeHKY «XOpOoLLO» 3acnyXvMBaeT 00yYaloLLNACA, OCBOUBLLUI KOMMNETEHLUN ANCUUNMANHBI HA BCEX aTanax
ux popmupoBaHusa Ha 71-84 %, obHapyXmBLUMA NOMNHOE 3HaHWe y4yebHOro matepuana, YCneLlHO BbIMONHAKLWNA
npeaycMoTpeHHble paboyer nporpaMMon 3adaHusi, YCBOMBLUMA OCHOBHYIO nuUTepaTtypy, PeKOMeHOOBaHHyK B
nporpamme. Kak npaBuno, oueHKa «XOpOoLWo» BbICTaBNAeTca oby4valowmmMcs, MpPOAEMOHCTPMPOBABLLNM
cucTemaTMyeckoe BrnageHve matepuanom AUCLMNIUHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOSTHEHUIO U
obHOBNEeHnto B xode AanbHewnwwen ydyebHon paboTbl M NpodeccuoHanbHOW AeATeNbHOCTU, HO AONYyCTMBLUUM
HecCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yAOBNEeTBOPUTENbLHO» MOoNny4yaeT O0y4aloLMUACs, OCBOUBLLUMA KOMMETEHLUUU AWMCLMNINHBLI Ha
BCex aTanax ux dopmmpoBaHus Ha 51-70 %, oOHapyXUBLLUMIA 3HAHWE OCHOBHOIO y4yebHOro matepmana B 06bEMe,
HeobxooMMoM AN AanbHewnwen yyebbl n npeactoswen paboTel No npodeccnm, CnpaBnsAlLWUACS C BbINMOSIHEHMEM
3afaHui, NpegyCcMOTPEHHbIX paboyert MporpaMMoin, 3HAKOMbIA C OCHOBHOW IMTepaTypoW, pPeKOMeHOOBaHHOWN
nporpammon. Kak npaBumno, oueHka «y4OBNEeTBOPUTENBHO» BbICTABNAETCA OOyyaloWmMmcs, A0MyCTUBLUNM
MOrpeLlHOCT B OTBETE Ha 3K3aMeHe W MNpy BbINOMHEHMM 3K3aMEHAUMWOHHbIX 3adaHui, Ho obnagarowmm
HeobXoOMMbIMU 3HAHUAMW NS YCTPaHEeHUs Nof PYKOBOACTBOM npenofasaTtens AonyLLEHHbIX HE40OYETOB.

OueHKa «HeyaoBNEeTBOPUTENbLHO» BbICTaBnseTcss obyvyalollemycsi, OCBOMBLUEMY KOMMETEHL MM
ONCUMNNUHBI Ha BCEX 3Tanax ux opmmpoBaHua MeHee 4yeM Ha 51%, oBGHapyxuBwemy npobenbl B 3HAHUAX
OCHOBHOro y4ebHoro matepmana, 4OMyCTUBLLUEMY MpUHUMNMANbHbIE OWNOKA B BbINOMHEHUM MPEeayCMOTPEHHbIX
paboyel nporpaMmon 3agaHun.

LLkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 10
MpoueHTHasA wkana OueHKa B cuctemMe «HeyOBIeTBOPUTEIIbHO — yAOBNETBOPUTENbHO —
(npu ee ncnonb3oBaHun) XOPOLLO — OTIINYHO»
0-50% HeyaosneTBopuTenbHO
51-70% YO0BNeTBOpPUTENIbHO
71-84% XopoLio
85-100% OT1nnyHo




MpunoxeHwne 2

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

« »

J1.M. MHaxopoBa
20 .

JononHeHnA N N3AMeHeHnsA K paﬁoqeﬁ nporpamme aMCcumniiMHbI (Mo.qynﬂ)

B1.0.02.04 «Xumuna»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

noaroToBkn ((npOMbILIJJ'IeHHoe N rpaxxgaHckoe CTpoUTeNbCTBO»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHMIN U U3MEHEHWIA:

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

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

(®V0)

20 r.,

npoTokon Ne

3asenyoLmi kapeapon

(cTeneHb, 3BaHNe, MOANUCH)

(®V0)



MpunoxeHwne 3
AHHOTauuMA paboyen nporpaMmMbl AUCLUNITUHBI
B51.0.02.04 «Xumus»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL) 08.03.01 CtpoutenscTBo

HanpaBneHHoCTb (Nnpocmnb) MpombIlWwneHHoe N rpaXXgaHCKoe CTPOUTENIbLCTBO
Keanudukauusa 6akanaBp

®dopma obyyeHus 3a04Has

Nog Havyana noaroToBKuU 2020

Bbinyckarowan kacpegpa CtpoutenscTBo

Kadeapa-paspaboTumk CtpouTtenscTBo

O61bem AgMcumnnnuHbl, 4. / 3.e. 108/ 3

dPopma KOHTpOA (NpomexyTovHas

aTTGCTaLWIH) JK3aMeH, KOHTpPOJibHadA pa60Ta
Yac. | Tek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
yac. yac. yac.
2 108 /3 2 4 2 3 88 3K3aMeH, KOHTpOoslbHasa paboTa
NToro 108 /3 2 4 2 3 88 3K3aMeH, KOHTpOoslbHasa paboTa

YHuBepcanbHble KOMNETEeHLMUN:

He nNpeAyCcMoOTpeHbl y‘-leﬁHbIM nnaHom

O6wenpodeccnoHanbHbIE KOMNETEeHUUU:

OrK-1 CnocobeH peluaTb 3agayn NnpodheccuoHarnbHOM eATENbHOCTM HA OCHOBE UCMONb30BaHWS TEOPETUYECKUX U
NPaKTU4ECKNX OCHOB €CTECTBEHHbLIX U TEXHNUYECKUX HAYK, a TaKXKe MateMaTndeckoro annapara

OlMK-1.1 BbisiBneHve 1 knaccudgmkauma usndecknx 1 XMMnYeckmx npoLeccoB; NPoTeKaloLLMX Ha 06bekTe
npodeccroHanbHoWM AeaTenbHOCTU

OrkK-1.3 OnpepeneHne xapakTepucTUK XMMUYECKOTO npoLecca (ABMeHus); XxapakTepHoro Ans 06bekTos
npodeccroHanbHoM AeATeNbHOCTU; Ha OCHOBE 9KCMEPMMEHTaNbHbIX UCCNeaoBaHuM

OlK-1.5 Bbi6op 6a30BbIX PM3NYECKMX N XMMUYECKMX 3aKOHOB AN peLleHns 3agay npodeccuoHanbHON AesTenbHOCTH

MpodeccrmoHanbHbIE KOMNETEHLUU:

He nNpeAyCcMOTpeHbl y‘-leﬁHbIM naaHoOMmM

Cop,epmaHme ONCUUNIIMHBI  OXBaTbiBaeT Kpyr BOMNPOCOB, CBA3aHHbLIX C odwmmm 3aKOHOMEPHOCTAMMU
XUMUYECKNX npoLueccos, Teopmeﬁ pacTBOpPOB, INIEKTPOXUMUYECKMMU NMpoLieccamMmn, metaniamm n nx CBOWCTBaMMU.

MpenofjaeaHve AUCLUNIMHBI NpegycmaTpuBaeT cregylowmne opMbl opraHusauuy ydyeGHOro npouecca:
nekumu, NabopaTopHble 3aHATUA, NPAKTUYECKUE 3aHATUS, cCamocTosATeNnbHas paboTa cTydeHTa.

Mporpammoit AUCUMNIVHBI NPeayCMOTPEHbI CrieaytoLinMe BUabl KOHTPOMS: TEKYLLUIA KOHTPOMb YCrneBaemMocTu
B dhopMe BOMPOCOB K YCTHOMY OMpOCY, 3aday ONs peLleHVs Ha MpakTUYeCKUX 3aHATUSAX, 3aluTbl OTYETa no
nabopaTopHbIM paGoTam 1 MPOMEXYTOYHbIV KOHTPOIb B (hopMe 3K3ameHa.




