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1. IlepeyeHb KOMIIETEHUMI C YKa3aHHeM 3TanoB ux GopMUPOBaHUs B Mpolecce
ocsoenus OIIOII

B pesynbrare u3yueHus: TUCHUTUIMHBI « XUMUsD» 00ydarolirecs, B COOTBETCTBUU
¢ ®I'OC BO no Hamnpasiiennto noarotoBku 35.03.06 ArponHxeHepHsi, yTBEPHKIECHHOTO
npukazoM MuHucTepcTBa obpazoBanusi U Hayku P® ot 23 aBrycra 2017 r. Ne 813,

(bOpMHPYIOT CIENYIONTYI0 KOMIIETCHIINIO, YKa3aHHYO0 B Tabimiie 1.

Taoauna 1

(I)opanOBaHne KOMIIeTEeHIIMI B nmpouecce u3y4eHus JTUCHUIIJIMNHbI «XHUMHD»

Kommerenius Nunukaropel Oranel Bung! 3aus- O1LeHOYHBIE
Kon HaumenoBanue JIOCTUKEHHUS dbopmupo- THN 1A CpeacTBa s
KOMIIETSHIIUA BaHUs KOM- | (opMUpoBa- OLICHKH
NETEHIIMU B | HUSI KOMIIe- YpOBHSI
mporecce TEHIIUU chopmupo-
OCBOCHHUS BaHHOCTHU
OIIOII KOMITETCH-
(kypc) ITUH
1 2 3 4 5 6
OIIK- | Cnocoben pemars tuno- | U1-4omnk-1 1 JEKLUH, YCTHBIN
1 Bble 3amauM npodeccuo- | Pemaer TumoBkie naboparop- orpoc,
HaJbHOM  JIEATENbHOCTH | 33/1aud XMMHH B HBIC 3aHATHE | TOKJIA,
HAa OCHOBE 3HaHHWH oc- | mpodeccuoHab- TECTOBBIC
HOBHBIX 3aKOHOB MaTe- | HOM  JIeATeIbHO- 3a/1aHusl,
MaTUYECKHUX, E€CTECTBEH- | CTH naboparop-
HOHAYYHBIX U 00ILIenpo- Has paboTa
(heccHOHaNbHBIX JUCIHU-
IJIMH C TPUMEHEHUEM
MH(pOPMAaIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI

Komnerenuust OIIK-1 taxxe gpopMupyercst B X01€ OCBOEHUSI AUCHUIUIMH: «Ma-
TemaTtuka (0a30BbIl ypoBeHb)», «lIpukiiaiHas MatemaTuka B arpouHkeHepun», «Du-
sukay, «MabopmaTukay, «I uapaBmukay, « Temmorexaukay, «Mexanukay, «IloabeMHO-
TPAHCIIOPTHBIE MAILIMHBI, UX Y3JIbl U JIETAIA B arpOMHKEHEPUN», «INEKTPOTEXHUKA U
AJIEKTpOHUKaY, «MHbopMalmoHHOE o0eclieueHre MPOIECCOB TEXHUUECKOTO CEPBHUCAY,
«IIpenaumnioMHas mpakTuka», «BeImogHEeHNE U 3alyTa BRITYCKHONW KBaJIM(DUKAIIMOH-
HOH pabOTHD».



2. Onucanue nokasarejie u KpUTEpUEB OLICHUBAHUA KOMIIEeTeHIIUI
Ha pa3jMIHbIX 3TAallax ux (l)OpMHpOBaHI/Iﬂ, OIMMCAaHHE HIKAJ OHCHHUBAHUA

Tabauna 2
IlepeyeHb OLIEHOYHBIX MATEPHUAJIOB
Ne HaumenoBanue Kparkas xapakTepucTHKa OLICHOYHOTO CPEICTBA IIpencraBnenue
n/m OLIEHOYHOT' O OLIEHOYHOT'O Cpen-
CpeACTBa ctBa B OM
1 Jlaboparopnas CpencTBo, HaNpaBJIEHHOE HA U3YYEHUE IPAKTUYE- [lepeuenn
pabora CKOTO X0OJ1a T€EX WJIM WHBIX MPOLECCOB, UCCIIENO- n1abopaTOPHBIX
BAHME SIBJICHUS B PaMKax 33JIaHHOM TEMBI C MIPU- pabor
MEHEHUEM METOJIOB, OCBOCHHBIX Ha JIEKIIHX, CO-
IIOCTABJICHUE ITOJyYECHHBIX PE3YJIbTATOB C TEOPE-
TUYECKUMH KOHIEMIUAMHI, OCYIIECTBICHUE UH-
TepIIPETaLU NIOJIYYEHHBIX PE3YIIbTATOB, OLIEHU-
BAHHWE TPUMEHUMOCTH MOJIYUYEHHBIX PE3YIBTATOB
HA [PAKTHKE
2 CobecenoBanue CpencTBo KOHTPOJISI, OPTAaHH30BAHHOE KaK CITCIH- [Tepeuenn
anbHas Oecesla MeAarornyeckoro paboTHUKA ¢ BOIIPOCOB
oOyuaroluMcs Ha TEMBI, JUIsl yCTHOT'O
CBSA3aHHBIE C U3y4YaeMON JUCHUILIIMHON U paccyu- ompoca
TAHHOW Ha BBISICHEHHE 00beMa 3HAHUH, 00yJaro-
LIETOCS IO ONPENEIIEHHOMY pa3Aeny, TEME, IIPo-
Oseme
Taoauna 3
IIporpamMmma oneHUBaHHUSA KOHTPOJIMPYEMOi JUCHHIIINHBI
Kox xonTponu-
Ne KonTponupyemsie pasnemnsl pyemoit HaumenoBanue
n/ (TEMBI TUCITUTIIIHHEI) KOMIIETEHIINHU OIICHOYHOTO CPEJICTBA
(unm ee yactH)
1 2 3 4
1 OCHOBHBIE TIPE/ICTABICHHS O CTPOCHHUHU JaGopaTopHas pabota, yCTHbIi Ompoc
aToma.
5 [epronuuecknii 3aKOH W TEpUOJMUYECKAS JaBopatopHas paGoTa, yCTHbii ompoc
cuctema uM. [[.11. Menneneena
OCHOBHBIE KJIACCHl HEOPTAHUYECKHX COEIHU- .
3 . JlaGopaTtopHas paboTa, YCTHBIH OIIPOC
HEeHHH
4 | XuMuyeckas CBsI3b U CTPOEHUE MOJIEKYJ OIIK-1 YCTHBII onpoc
5 | XuMuiecKas KHHETHKa JlaGopatopHas paboTa, yCTHBIN OIpocC
7 | Pactopbl JlaGoparopHras paboTa, YCTHBII OIPOC
OKHUCITUTETHHO-BOCCTAHOBUTEIIHHEIC .
8 JlaboparopHast paboTa, yCTHBIN OIPOC
peaxIyu
Onexrponus. Kopposus meraninos VCTHBIH 01poc




Taoauna 4

Onucanue nokasarejed u KPUTEPUEB OLICHUBAHUA KOMIIETEeHIIU 110 AUCIHUIIIINHE
«XuMHS» HA PA3JTHUYHBIX 3Tamnmax ux (l)OpMI/IpOBaHI/Iﬂ, OIMHCAHHC IKAJI OIICHUBAHUSA

Kon komnie- | MHaukaTopsl [Toka3arenu U KpUTEPUHU OLICHUBAHUS PE3YJIbTATOB 00YUCHHUS
TCHLIMH, 9Ta- | JOCTHIKCHHUS | HM)KE IIOPOTrOBOTO | ITOPOrOBBIM | IIPOJBUHYTHIN Beicoknii
IIbl OCBOEHHUS | KOMIIETEH- YPOBHSA YPOBEHb YPOBEHb YPOBEHb
KOMIIETEH- U (neynoneTBopu- | (yIOBIIETBO- (xopor1o) (oTM4HO)
1007031 TEJILHO) PUTEJIBHO)
1 2 3 4 &) 6
OIlK-1, WJI-4omk-1 oOyuaroruiics  He | oOydaromuii- | oOydaromuiics | oOydJaromuiics
1 kypc Pemraer Tvno- | 3Haer  QyHmameH- | cs JIEMOH- | IEMOHCTPHPYET | JEMOHCTPHPYET
BBIC 3a/1a41 TalbHbIC  pa3leiibl | CTPUPYET 3HaHWE MaTepH- | 3HaHUE (QyHIa-
XUMUH B IIPO- XUMUH, B T.4. XUMH- | 3HAHUA TOJIb- | ajla, HC OOIMYC- | MCHTAJIbHbIX
deccuoHanmb- | YECKHE  CHUCTEMBI, | KO OCHOBHOIO | KaeT cymie- | pasmenoB  00-
HOIT esiTeNb- | XUMHYECKYI0 — Tep- | MaTepuana, CTBEHHBIX  He- | wieil XUMHH,
HOCTH MOIWMHAMUKY W KH- | HO HE€ 3HACT TOYHOCTEN OCHOBHBIC I10-
HETHKY, pEaKIHOH- | JeTanel, [o- HATUS ~ XUMHH,
HYI0  CIOCOOHOCTH | MyCKAaeT He- HCYEPITBIBAIOIIE
BEIIECTB, ITPOIECCHI | TOYHOCTH, U TIOCIeoBa-
KOppO3uKu U METOABI | AOIYCKACT TCIJIIBHO, YCTKO U
OOprOBI ¢ HUMH, | HETOYHOCTH B JIOTUYHO H3Ja-
OCHOBHBIC IIOHATUA (bOpMyJ'II/I- ract mMartcpual,
XMMHH, HE 3HAeT | pOBKaXx, XOpOIIO OpPHUCH-
NPAKTUKY MpPUMEHE- | HapyIllaeT THpYeTCS B Ma-
HHsl MaTepuaia, J0- | JOTHYECKYHO TepHae, HE
mycKaer Cyllle- | mocjea0Ba- 3aTPYyAHSCTCSA C
CTBCHHBIC OIIMOKH | TEJIBHOCTH B OTBETOM  TIpH
U3JI0)KEHUH BUJIOU3MEHEHHU
IIPOrPaMMHO- 3alaHuN

ro MaTepuaia

3. TunoBwbIe KOHTPOJBbHBIC 3a1aHUS HJIM HHBIC MaTE€PHUAaJIbl, HCOﬁXOIlHMbIe AJIA OLICHKHU

3HAHUI, YMEHUI, HABBIKOB M (WJIH) ONbITA JeATEIbHOCTH,

XapaKTepU3YIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETCHIIUI B IpoLecce 0CBOCHUS
o0pa3oBaTe/IbHOI NPOrPaMMbl

3.1. JIabopaTopHasi pabora

Jlnst T1yOOKOTO M3Yy4eHHsS XMMHUM KaKk HayKd, OCHOBAHHOW Ha JKCIEPUMEHTE,
HEO0OXOAMMO BBITTOIHUTH JJA0OPATOPHBIN MPAKTUKYM — 00s3aTEIbHBIN AJIEMEHT yu4eOHO-

o TpoIiecca.

[lepen BBIMOTHEHWEM KaXKJOW 1abOpaTOpHON pabOTHl OOYUAIOIIMIACS JOTKECH
YMETh U3JIOKUTH MOPSAAOK €€ BhIMoaHeHus. [locie BeImomHeHus 1abopaTopHOi paboThI
0Oy4JaroIuiicss JOHKEH YMETh OOBSICHUTH PE3YJIbTaThl BBHITTOJTHEHHBIX OIBITOB M BBIBO-
IIbI U3 HUX, YMETh COCTABJIATh YPABHEHUS XUMUYCCKUX PEAKITUH.

Becb nabopaTopHbIil pakTUKyM oOydatoruecs: GUKCUPYIOT B KypHaJIe IS Jia-
O0opaTopHBIX pabOT C MOMETKOW MPEnoJaBaTeNst O BBIMOJHEHUH BCEX padoT, Mpemry-
CMOTPEHHBIX IJIAHOM MTPAKTHKyMa.



[Tepedyern Tem 1a00OpaTOPHBIX PadOT.

1. Texnuka 6€30MaCHOCTH pabOTHl ¢ XMMUYECKON MOCYAOH U XUMUYECKUMU Be-
mecrBaMu. OCHOBHbIE NOHATHS xuMuu: Crexmomerpudeckue pacdersl. OnpenencHue
MOJIEKYJIIPHOM Macchl ra3za. MoaenupoBaHrue CTPOECHUs aTOMOB Ha OCHOBE aJIrOPUTMa.
IIporHozupoBaHue CBOMCTB ATOMOB 3JIEMEHTOB M UX COCIMHEHMI Ha OCHOBE IOJIOKE-
Hus B [1CD.

2. OcHoBHble kinaccel Heopranmdeckux coemuHenunid (OKHC). TI'enermdueckas
cBa3p OKHC. 3akoH skBuBaneHTOB. Pacuer MOJSIpHBIX Macc SKBUBAJEHTOB: KHUCIOT,
OCHOBaHMI, OKCUJOB U coyiei. Xumudeckue csoiictea OKHC

3. XuMuyeckasi KHHETUKA. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT KOHIEHTpAILUU
peareHTOB. BiisiHre TemMnepaTypbl Ha CKOPOCTh PEAKLIUU.

4. PactBopbl. CnocoObl  BbIpaK€HUS  KOHUEHTpamuu. OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIINH

JlaGopatopHble pabOTHI BBINOJHSAIOTCA B COOTBETCTBUU ¢ MeTOINYECKUMU yKa-
3aHUSMH IO BBIIOJIHEHUIO J1a00PaTOPHBIX padOT MO JUCHUILINHE « XUMHUD.

3.2. IIpomexyTOouHasi aTTEeCTALUS

KoHTpoIb 32 0OCBOCHHEM JTUCIUTIINHBI « XMMUS» M OIICHKA 3HAaHUH 00YyJaroIInXCs
MIPOU3BOJIUTCS B COOTBETCTBHM C YYCOHBIM IUTAHOM I10 HANpPAaBJICHUIO TMOITOTOBKH
35.03.06 ArpouHkeHepus Ha 3a4eTe.

Bonpochbl, BBIHOCMMbIE HA 3a4€T
1. OCHOBHBIC TIOHSITUSI XMMHUU: aTOM, MOJIEKYJa, MPOCTOE M CIO0KHOE BELIECTBO,
M30TOIbI, XUMUYECKUN DJIEMEHT, TUIIBI XUMUYECKUX PEAKIUM, aTOMHAsE U MOJICKYJISIp-
Hasi MaccChl, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM.

2. 3aKOH COXpaHEHMSI MacChl. 3aKOH COXpPAaHEHHUS SHEPruu. B3auMocCBsI3b SHEPTUU U
Macchl (ypaBHEHHE DUHIITENHA).

3. 3aKOH TOCTOSIHCTBA COCTaBa. 3aKOH KpaTHBIX OTHouleHui. Hecrexmomerpuue-
CKHE COCIUHCHHUS.

4, 3akoH ABOTaJipo U CJIEJICTBUS U3 HETO.

5. OcCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUHEHUM (KUCIOThI, COJIM, OKCHJIBI, OC-
HOBaHMsI): ONPEIeSICHNUE, TUIThl, XUMUYECKUE CBOMCTBA, MOJyYCHUE.

6. 3aKkoH PKBUBAJICHTOB. [loHATHE SKBUBaJCHTA, SKBUBAJIECHTHOTO 00beMa, MOJISP-

HOW MACChl DKBHUBAJICHTA. PacyeT MOJAPHOM MacChl SKBUBAJIEHTA BJIEMEHTA, OKCHUJA,
KHUCJIOThI, OCHOBAHHS, COJIH.

1. OCHOBHBIE CBEJICHUSI O CTPOCHHH aToMa (COCTaB aTOMHBIX SIZIEP, U30TOIIbI, OIpe-
JIeJICHUE XUMUUYECKOTO DJIEMEHTA).

8. DHEPreTUYECKOE COCTOSIHUE JIEKTPOHA B aToMe. DU3NUECKUN CMBICIT KBAHTOBBIX
YUCEIL.

9. [lepuoanueckas cuctema snementoB .M. MenneneeBa. DnekTpoHHast KOH(UTY-
panusi aTOMOB.



10. Tlopsamox 3amojHEHHs 3JIEKTPOHAMM OpOUTAajeil: MPUHLMII HAUMEHBIIEH SHEp-
ruu, npunuun [laynu, npasuino Xynaa, npasuino Kneukosckoro.
11. TIlepuogmueckuii 3akoH [I.M. Menneneena.
12. Teopernueckoe 000CHOBaHUE MEPUOIUYECKOTO 3aKOHA.
13. 3aBHUCHUMOCTH CBOMCTB 3JIEMEHTOB OT WX MOJIOKECHHS B IEPUOTUIECKON CUCTEME.
14. Tlepuoau4HOCTH M3MEHEHUIN CBOMCTB (paanycC, SHEPIHsl MOHHU3ALUHU, CPOJACTBO K
AJIEKTPOHY, JIEKTPOOTPULIATEIBHOCTB).
15. Xwumunueckas cBsi3b. Y Ci0BUs 00pa30BaHUsI XUMUYECKOU CBA3U. DHEPIHsI CBSI3U.
16. KoBaneHTHas cBs3b (MOJsApHAs U HEMOJIsIpHAs ). JIUMOIBbHBI MOMEHT.
17. CsolicTBa KOBaJEHTHOM CBS3U: HACBIIIAEMOCTb, HAPABIECHHOCTb (G U T CBA3M),
MOJISIPU3YEMOCTb.
18. T'ubpuamsauus opouTaneii sp, sp?, spd.
19. OOmeHHBIH W JOHOPHO-AKIENTOPHBIA MEXaHM3Mbl 0Opa30BaHUS KOBAaJCHTHOMN
CBA3U.
20. Honnas cBs3b. [Ipupona u cBoiicTBa HOHHOM CBs3H. [Ipumepsr oOpazoBaHusI.
21.  VYcioBus 00pa3zoBaHusi BOAOPOJIHOM CBSA3H.
22. Merannuueckas CBsI3b. DJIEKTPOHHOE CTPOCHHUE U OCOOCHHOCTH CBOMCTB MeETall-
JIOB.
23. IloHsTHE CKOPOCTU XUMHUYECKOMN peakinu. MareMaTuueckoe BbIpaKeHHE.
24,  3aBUCHUMOCTb CKOPOCTHM XMMMYECKOH peaklMyd OT KOHLUEHTPALUU Pearupyromx
BEIIECTB (3aKOH AeicTByronmx Macc). KoncranTa ckopoctu.
25. 3aBUCHUMOCTb CKOPOCTH XMMHYECKUX peakiuii oT TemmepaTypsl. [IpaBuno Bant
l'odda. YpaBuenue Appenuyca.
26. 3aBHUCHUMOCTb CKOPOCTU PEAKIIUU OT MPHUPOIBI BEUIECTB. DHEPTUsl aKTUBAIIMH XH-
MHUYECKUX pEaKIHii. AKTUBUPOBAHHBIN KOMILIEKC.
27. YckopeHHe XMMHYECKUX peakuui (katanus). [loHsTHe 0 KaTanmM3aropax M Kara-
JUTAYECKUX peakunaXx. MexaHn3M JeHUCTBUS KaTalu3aTropa.
28. Xwumuyeckoe paBHoBecue. KoHCTaHTa XUMHUYECKOTO PAaBHOBECHSI.
29. ®axkTopbl, BIMAIONIME HA HANpPABICHUE XMMHUYECKUX pEAKUUA U XUMHUYECKOe
paBHOBecue (KOHIIEHTpAIsl, TEMIIEpaTypa, JaBleHue).
30. OOparumble 1 HeOOpaTUMbIE XUMUYECKHE peakiuu. [IpusHaku HEoOpaTUMOCTH
pEeaKInH.
31. IIpunmun Jle lllatense — bpayna.
32. IlpakTuyeckue NpuMepsl PeryIupOBaHUs CKOPOCTH PA3IUUHBIX MTPOLIECCOB.
33. Ilonsitue: cuctemsl, (pa3pl, FTOMOTE€HHBIE U TETEPOTEHHBIE CUCTEMBI.
34. H3MmeHeHWE BHYTPEHHEW SHEPTUU U SHTANBINHU B XUMHUUYECKUX PEAKILIUSIX.
35. 3akoH I'ecca u ciaencTBus u3 3akoHa [ ecca.
36. CoOoanas sueprust [ mo6ca.
37. | u |l 3akOHBI TEPMOAMHAMUKH.
38.  PacrtBopsl. Buasl pactBopoB 1o arperatHomy coctosiHuto. [lonsatue pactBopuTte-
JI5, paCTBOPEHHOT'O BELIECTBA.
39. Hacebiennble, HeHACBIEHHBIE, IEPECHIIEHHBIE PACTBOPBI.
40. Tlousatue pacTBOpUTENs, pacTBopeHHOro BemiecTBa. ['mapartHas teopus [I.U.
MenpneneeBa. ConbBatauus. I'uaparanus. ConbBaTsl. ['Hapatsl.
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41. PacTtBOpUMOCTH, NPOU3BEAECHHE PACTBOPHUMOCTH.

42. CwibHbBIE U CTa0bIe SJIEKTPOJIUTHI.

43.  uddysus, ocmoc. Ocmotnueckoe aamieHue. Ocmoc B mpupoje. 3akoH Bant-
Todda.

44,  KonueHnrtpauus pactBopa. CiocoObl BEIPAKEHHSI KOHIIEHTPALUKA PACTBOPOB.

45. OcoOEeHHOCTH pacTBOPOB KUCIOT, OCHOBAHUU U COJIEH.

46. Teopus snexrponutudeckod muccouuanuu (TO]]) Appenumyca. Koncranta u
cTeneHb Aucconuanuu. [IponsBenenrue pacTBOPUMOCTH.

47. IlpuMeHeHue 3aKOHA ACHCTBYIONIMX MacC B TOMOTEHHBIX UM T'€TEPOTCHHBIX CH-
cTeMax. AKTUBHOCTh MOHA.

48. Hownnsie peakuuu B pactBopax. [Ipumepsi.

49. Knaccudukarus XUuMAYECKUX PEAKITUH.

50.  XKectkocTb BOjbI. BHIBI 5KECTKOCTH BOJIBI, YEM OHH O00YCIIOBJICHHBI.

51. uccoumamusi Boabl. MloHHOE mpou3BeeHHe BOAbI. BOAOpoaHBIN TMOKa3aTelnb
(pH).

52. T'mmponu3s coneit.

53. OxwmciurensHO-BOoCccTaHOBHTENbHEIE peakiuu (OBP).

54. Crenenp okucienus. [loHsITHE TPOIIECCOB OKUCIICHMSI, BOCCTAHOBIICHHUSI, OKHCITH-
TEJIsI, BOCCTAHOBUTEJIS.

55.  Cocranenue ypaBaennit OBP. Tunst OBP.

56. BaxHeiile oKUCIUTENN U BoccTaHOBUTENH. [IpakTHUeckoe nMpuMeHeHue.

S7.  DnekTpoyin3 paciuiaBa U pacTBOPA XJIOPHUAA HATPHUS C UHEPTHBIMH JIEKTPOIAMH.
58.  Dnektponn3 cojiel ¢ aKTUBHBIMHU dJIeKTpojiaMu. PaduiHrpoBanrue MeTamios.

59.  3axons Dapanes.

60. IIpakTuyeckoe MPUMEHEHHUE DIIEKTPOIN3A.

61. Kopposzusa. Bunbl koppo3un: XuMudecKkas, 3IeKTPOXUMUYECKAS.

62. CrocoObl 3aITUTBI METAJIIOB OT KOPPO3UU: MEXaHUUYECKHUE, XUMUICCKHE U DJICK-
TPUYECKUE.

63. daxTopsl, BIHUIIONIME HA MHTCHCUBHOCTH KOPPO3HH.

4. MeToan4eckne MaTepuaJbl, ONpeaeJaoue npoueaypbl OeHUBAHUS 3HAHUI, yMe-
HU, HABBIKOB M (WJIH) ONBITA AeSITeJIbHOCTH,
XapaKTepPU3YIOLIHUX ITAaNbl (POPMUPOBAHUSA KOMIIETEH UM

4.1 Ilpouenypsnl OlleHUBAHMSI 3HAHUI, YMEHUI, HABBIKOB M (WJIH) ONBITA eATEJIbHOCTH

KoHTposb pe3ynbTaToB 0OydeHHs] 00y4aroluxcs, 3TarnoB U ypoBHs (opMupoBa-
HUSl KOMIETEHIUHN M0 TUCUUILTMHE «XHUMHUSD OCYIIECTBIISIETCS Yepe3 MPOBEICHUE Te-
KYILIErO, BBIXOJAHOTO KOHTPOJIEH M KOHTPOJISI CAMOCTOSTEIbHON pabOoThI.



4.2 Kpurepuu OlleHKHU 3HAHUI, yMeHMI, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH,
XapaKTePHU3YOIIUX 3Tanbl (JOPMHPOBAHUA KOMIIETEHIIUI B IpOLeCcCe OCBOCHUS
o0pa3oBaTe/IbHOM NMPOrpaMMbl

Onucanue mKaJIbl OICHUBAHUS JOCTIKEHUS KOMITETEHIIUN 10 TUCIUILINHE TPH-
BeJE€HO B TaOuIE 5.

Tabauna 5
YpoBeHb
p OtmeTka
OCBOCHUSA
(mpomexyTouyHast Onucanue
KOMIIETECH-
aTTecTalus)
1807051
6bICOKUIL «3aYTEHO» «3a4YTEHO OOyuatommuiicst 0OHapy>KWJI BCECTOPOHHEE, CHCTEMaTHye-
(oTIaHO)» CKoe W TIyOOKOe 3HaHHE y4eOHOTO Marepwaia, yMeeT
CBOOOJIHO BBINMOJHATH 3a/laHusl, NPEIyCMOTPEHHBIE MPO-
IpaMMOH, YCBOMJI OCHOBHYIO JIUTEPATypy M 3HAKOM C J0-
MOJHUTENIBHON JUTEPaTypol, PEKOMEHAOBAHHOM MpO-
rpammoii. Kak mpaBuio, oOyvaromuiics mposiBisieT TBOP-
YeCKHe CIIOCOOHOCTH B IIOHUMAaHWHU, H3JIOKCHHHM H HC-
[10JIb30BaHUH MaTepHuaja
bazoewlii «3aYTEHO» «3a4YTEHO OOyuatomuiicss OOHapy>KWJ IIOJIHOE€ 3HAHHE Y4EOHOTO
(xoporio)» Marepualia, YCIELIHO BBIIOJIHAET IPEAYCMOTPEHHBIE B
IporpaMMe 3aJaHusl, YCBOMJI OCHOBHYIO JINTEPATypy, pe-
KOMEHJOBaHHYIO B IPOrpaMMe
nopozoewlii «3aYTEHO» «3auteHo (yno- | OOyuwaromuiicss 0OOHapYXHJ 3HAHUSI OCHOBHOTO y4eOHOTO

BJIETBOPUTEIb-
HO)»

Marepuajga B oObeMe, HEOOXOAMMOM Ui JajbHeHIei
yueObl U TpeICcTosIIeH padoThl 0 MPO(EcCHu, CIpaBisi-
€Tcs C BBIIOJHEHHEM MPAKTUYECKUX 3aJaHuil, Npexy-
CMOTPEHHBIX HPOrpaMMOM, 3HAKOM C OCHOBHOW JHTepa-
TypoH, PEKOMEHJIOBAaHHON MPOrpaMMOM, IOIYCTHJI IIO-
IPEIIHOCTH B OTBETE€ HA 3K3aMEHE U INPH BBIOJHEHUH
9K3aMEHALMOHHBIX 3aJaHuii, HO 00iagaeT HeoOXOAUMBI-
MU 3HaHHWSAMHU JJIi UX YCTPaHEHHs TOJ PYKOBOJCTBOM
IpernoaaBaress

«HE 3a4YTCHO»

«HE 3a4TEHO
(HeyoBIETBO-
PUTETBHO)»

OOyuatommuiicst 0OHapyXuiI MpoOesbl B 3HAHUSAX OCHOB-
HOro y4yeOHOro Marepuana, JOMyCTWI MPUHLHUIHAIBEHBIC
OMKOKY B BBITIOJIHEHUH TMPEyCMOTPEHHBIX MPOrPaMMOit
MPAaKTUYECKUX 3aJlaHui, HE MOXXET NPOJOJDKUTH 00yde-
HUE WIHM TPUCTYIHUTH K MPO(ECCHOHATIBHOM eI TeNbHOCTH
[0 OKOHYAaHWW OOpPa30BaTENBbHON oOpraHu3anuu 0e3 10-
MTOJTHUTENBHBIX 3aHATHHA

4.2.1. Kpurepuu OLeHKH YCTHOTO OTBETA NMPHU TeKylleM KOHTPOJIe U POMeKYyTOYHOM aT-
TecTaluu

[Ipu oTBeTe Ha BONPOC 00YUAIOIIUNCS TEMOHCTPUPYET:
3HAHMUA: OOBSICHATH U BOCIIPOU3BOAUTH YUEOHBIH MaTepual ¢ TpeOyeMou crere-
HBIO HAYYHOW TOYHOCTHU U MOJIHOTHI;
YMEHHUS: JJOTUYECKU MOCTPOUTh OTBET Ha MOCTABJICHHBIH BOMPOC; KOJUYECTBEH-
9



HO ONMCHIBaTh PEAKUMU IMPEBPALIEHUS BEIIECTB; MCIOJIb30BaTh OCHOBHBIE 3aKOHBI U
OCHOBHBIE€ MMOHATUS XUMHUH; pellaTh TUIOBBIE 33/Ja4d HAa OCHOBE BOCHPOU3BEACHUS
CTaHAAPTHBIX AJITOPUTMOB PELICHHUS;

BJIa/IcHHEe HABBIKAMH: [TPUMEHEHUS NOJIYYCHHBIX 3HAHWUW JJIA PEIICHHs MpaK-
TUYECKUX 3a/1a4; UCIOJIB30BaHUS XMMHUECKUX BEUIECTB B J1a00OpaTOPHOIN M MPOU3BOJI-
CTBEHHOH NPAKTUKE; METOAAMU OINPEIECICHHS XUMHUECKUX MTOKa3aTEeNEH.

Kpurepun ouenku

OTJIMYHO

o0yJaronuics: JIeMOHCTPUPYET:

- 00y4YaroUuiicss JIEMOHCTPUPYET 3HaHHE (DYHIAMEHTAJIbHBIX pa3JeioB XH-
MHHU, B T.4. XUMHUYCCKUC CUCTCMbI, XUMHUYCCKYIO TCPMOANHAMHUKY U KUHCTU-
Ky, PEaKIHOHHYIO CIIOCOOHOCTH BEIIECTB, MPOLECCH KOPPO3UU M METOJIbI
60pI)6I)I C HUMH, OCHOBHBIC IMOHATHA XHUMHHU, UCUHCPIIBIBAIOIIC WU IMOCJICI0BA-
TENLHO, YETKO M JIOTMYHO M3JIaraeT Marepuall, XOpPOIIO OPUEHTHUPYETCS B
Marepuae, He 3aTPYAHACTCS C OTBETOM MPH BUAOM3MEHEHHUH 3a/1aHHIA;

- YMCHUC HCIIOJIb30BATh 3HAHUS B 0o0JIacTaAX XUMHUHU AJIs1 OCBOCHUS TCOPCTUUC-
CKUX OCHOB M TMPAKTUKU MPH pelleHUH HHXeHepHbiX 3amau AIIK; mposo-
JIUTH JTa0OpaTOpHBIC MCCIICOBAHUS U PACUCThl, CBA3aHHBIC C IKCIICPUMEH-
TOM; ONPEAEIATh KOHIICHTPAIMH BEIECTB B paCTBOPaXx;

- YCICIIHOC WU CUCTECMHOC BJIAJICHUC HABBIKAMU BBIIIOJIHCHUSA OCHOBHBLIX XH-
MHUYECKHX JTa00OPATOPHBIX OMEpPAIlHii, B T.4. METOJaMH Ka4eCTBEHHOIO U KO-
JIMYECTBCHHOI'0O XUMHWYCCKOI'0O aHalin3a U MCTOAaMH HCIIOJIb30BaHHUA XUMH-
YECKHUX BEIECTB B J1JaDOPATOPHOH M MPOMU3BOICTBCHHOW MPAKTHKE.

XOpo1o

00yYaroImuics: 1eMOHCTPUPYET:

- 3HaHHUE MaTepHala, He JOIYCKaeT CYIIECTBEHHbIX HETOUHOCTEH;

- B IIEJIOM YCIELIHOE, HO COZEprKallie OTAeIbHbIE MPOOebl, HACHTUDHUIMPO-
BaTh XMMUYECKHUE BEILECTBA, UCIIOJIb3Yys COBPEMEHHBIE METObI U MTOKa3aTe-
JIM TAKOW OLICHKH;

- B IIEJIOM YCIIEIIHOE, HO COJEpXKallee OTAEIbHbIE MPOOENbI WIN COMPOBOX-
JlaroIeecst OTAEIbHBIMY OIIMOKaMH BJIaJIeHUE HAaBbIKAMM YTE€HUS U OLIEHKU
JAHHBIX PE3yJbTaTOB XUMUYECKUX BEILIECTB B JJa0OPAaTOPHOU NMpPaKTUKE.

YAOBJIETBOPUTE/Ib-
HO

o0ydJaronuics J1eMOHCTPUPYET:

- 3HAHUS TOJILKO OCHOBHOT'O MaTepHala, HO He 3HaeT JeTalei, I0mycKaeT He-
TOYHOCTH, JIOMYCKAaeT HETOYHOCTH B (HOPMYIHUPOBKAX, HAPYIIAET JIOTHYE-
CKYIO TIOCTIE/IOBATENHHOCTh B U3JI0KEHUH MPOTPAMMHOTO MaTepuana,

- B IIEJIOM YCITENTHOE, HO HE CUCTEMHOE YMEHHUE MPOBOIUTH PacUeThl U OIpe-
JENATh HAMPaBICHHOCTh XUMHUYECKHUX PEAKIUN, OMPEeNATh KOHIICHTPAIHIO
BEIIIECTBA,

- B IIEJIOM YCIIEITHOE, HO HE CHUCTEMHOE BIIAJICHHE HABBIKAMHU TMPOBEIACHUS
OKCIICPUMCHTA, YTCHUA U OLCHKU JAaHHBIX PE3YyJIbTATOB XUMHUUYCCKHUX ITOKA-
3aresieil SKCIepUMEHTA.
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HEYI0BJIETBOPH-
TECJIbHO

oOyuaronuics:
- HE 3HAeT 3HAYUTEIBHOIN YacTH MPOrPaMMHOI0 MaTepHaja, TI0X0 OPUCHTHU-

pyeTcsi B OCHOBHBIX pa3jiejlaX XUMUH, HE 3HACT XUMUYECKYIO TEPMOIUHAMU-
KY U KHHETHKY, PEaKIIMOHHYIO CIIOCOOHOCTh BEIICCTB, XUMHUYCCKYIO HIICH-
TU(UKAIHIO, MPOIIECCH KOPPO3UU U METOJIbI OOPHOBI C HUMH, OCHOBHBIE TI0-
HATHS XUMHH, HE 3HACT MPAKTHKY NMPUMEHEHHUS MaTepuaia, JOMYyCKaeT Cy-
[[ECTBEHHBIC OIIHNOKU;

HE YMEeT HMCIIOJIb30BaTh 3HAHUS B 00J1aCTSIX XUMHUH JIJIi OCBOCHHS TEOPETH-
YECKUX OCHOB M MPAKTHKU MPHU PEIICHUN HWHXKeHEpHbIX 3amad ATIK; mposo-
JIUTh JIA0OPATOPHBIC MCCIICOBAHMS M PacyueThl, CBSI3aHHBIC C SKCIICPUMEH-
TOM; OIPEAETATh KOHIICHTPAIMK BEIIECTB B PACTBOPAX, JOIMYCKAET CYIIIe-
CTBEHHBIC ONIMOKH, HCYBEPEHHO, ¢ OOJIIIUMH 3aTPYTHCHUSMHU BBITIOTHACT
CaMOCTOSITENIbHYIO PaboTy, OOJNBITMHCTBO 3a/IaHUM, TPETYCMOTPEHHBIX TPO-
IrPaMMOM JTUCIUILUIMHBI, HE BBIMOJIHCHO;

00yJaroIuiicss He BJIaJeeT HABBIKAMU BEJICHUS XUMUYECKOTO dKCIICPUMEHTA,
HABBIKAMH BBIIMOJIHEHHS] OCHOBHBIX XMMHYECKUX JJAOOPATOPHBIX OINEepaIuil u
METOJIaMH HCITOJIb30BAHHS XHMHUYECKUX BEIIECTB B JIA0OPATOPHOUN U MPOM3-
BOJICTBCHHOH MpaKTHKE.

4.2.2. Kputepuu oueHKH JIaDOPaTOPHBIX padoT

[Ipu BBITIOTHEHNH JTA00PATOPHBIX PA0OT OOYJAIOIIUICS JEMOHCTPUPYET:
3HAHMSI: SKCIIEPUMEHTAIBHOTO MOATBEPKICHUS TCOPETHUCCKUX IOJIOKEHUH, HopMyII,
METOJMK pacuera, yCTaHOBJICHHUE U ITOJTBEPKICHUE 3aKOHOMEPHOCTEH;
yMeHHsi: HaOI0aTh, CPaBHUBATh, aHAJM3UPOBATh, YCTAaHABIMBATh 3aBUCHMOCTH, JC-
JaTh BBIBOABI M OOOOIIECHMS, CaMOCTOATEIILHO BECTH HCCieAOBaHUE, OPOopMIIATh pe-

3YyJIbTAaThI;

BJIa/IeHHe HABBIKAMHU: TIPOBEJICHNS XUMHYECKOTO IKCIIEPUMEHTa, METoIaMu 00paboT-
KM DKCIIEPUMEHTAIBHBIX JaHHBIX, OOpAIICHHS C Pa3IMYHBIMA MPUOOpaMH, YCTaHOBKA-
MH, Ta00paTOPHBIM 000PYAOBaHUEM, aNapaTypoit

Kpurtepuu oneHKH BBINOJIHEHUS J1a00PaATOPHBIX padoT

OTJINYHO

00y4aromuicst JEMOHCTPUPYET:

- TNPaKTUYECKUE YMEHUS U HaBBIKK PaOOTHI C pa3InYHBIMU IpuOOpamu,
yCTaHOBKaMH, JJAOOPaTOPHBIM 000PYJ0BaHUEM, allllapaTypoH, a TaKkxke
UCCIIeIoBaTeIbCKUE YMEHU (HA0II01aTh, CPABHUBATh, AHAJIN3HPO-
BaTh, YCTAHABJIMBATh 3aBUCUMOCTH, JI€1aTh BBIBOJBI U 0000IIeHNS,
CaMOCTOSITENIbHO BECTH HUCCIIEI0OBAaHUS, ODOPMIIATE pe3yibTaThl), IPU
3TOM, paboTa BBITOIHAETCS MOTHOCTHIO M MTPABUIIBHO, JIENIAIOTCS Mpa-
BUJIBHBIC H&6J’II—O}I€HI/ISI W BBIBOJIbI; SKCIICPUMEHT IIPOBCJICH 110 IIJIAHY C
Y4ETOM TEXHUKHU 0€30MacCHOCTH U MPaBUJI pabOTHI C BEIIECTBAMH U
000pyi0BaHUEM; TIPOSBIEHBI OPTraHU3AIMOHHO — TPYAOBbIE YMEHUS
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(no,zmepxmaamTcx qucTOoTa pa6oqer 0 MECTa Y IOPSAIOK Ha CTOJIC,
OKOHOMHO HCIIOJIB3YIOTCS peaKTIrIBLI)

Xopomio

o0y4aromuiics: JeMOHCTPUPYET:

- NPaKTU4YECKHE YMEHHUs M HaBBIKU pabOTh! C pa3IMYHBIMHU NpUbOpamu,
yCTaHOBKaMH, JJaGopaTOpHBIM 000pYyJ0BAaHHEM, a TAK)KE HCCIIEIOBa-
TeNbCKHE yMeHus (Halmo/1aTh, CPAaBHUBATH, aHAJIM3UPOBATH, yCTaHAB-
JIMBaTh 3aBHCHMOCTH, J€JIaTh BBIBOJIBI U 0000IIEHHS, CAMOCTOSTEIBHO
BECTH UCCIIEI0BaHUs, OQOPMIISTE pe3yIbTaThl), HOAIEPKUBATH YUCTO-
Ty pabo4ero MecTa 1 9KOHOMHO HCII0JIb30BaTh PEAKTHBEI; IPH STOM,
paboTa BEITOJIHEHA IIPABUIIBHO, C/IENIaHbl IPaBHJIbHBIC HAOMIOCHUS 1
BBIBO/IbI, HO KCIIEPUMEHT IIPOBE/ICH HE NMOJHOCTHIO MITH JOIYIICHBI
HECYIIECTBEHHbIEC OIIHOKM B paboTe ¢ BelecTBAMU U 000pyI0BaHUEM

YAOBJIETBOPHTEJIbBHO

obyyaromuiics 1eMOHCTPUPYET:

- TPaKTUYECKHE yMEHHUs pabOThI ¢ HEKOTOPHIM J1ab0paTopHEIM 000pYy-
JIOBAaHHEM M TPYJOBBIC YMEHH (TI0IePXKUBAFOTCS YHCTOTA pabodero
MecTa U MOPSIOK Ha CTOJIE) IPU 3TOM paboTa BHINOJIHEHA IPaBHIILHO
HE MEHEE YeM HalOJIOBUHY WM JIONyHIeHa CyIeCTBeHHas onmbka B
XOZie DKCIIEpUMEHTA, B 00BsICHEHUH, B 0OpMIICHUH paboTHI, B CO-
OJ0eHNY IPABUI TEXHUKHU 0e30[1aCHOCTH IpH paboTe ¢ BeNIeCTBAMH

4 000pyI0BaHUEM

HEYA0BJIETBOPHUTEJILHO

oOyJarommitcs:

- HE MOXKET caMOCTOsTeNIbHO paboTath ¢ JabopaTopHbIM 000pYIOBaHH-
€M U peakTHBaMHM, HE MOXKET IIPOBECTH HEOOXOAMMEBIE HAOIOIEHHS 1
OIIBITHI JIaXKe ¢ IIOMOLIBIO IIpenojaBaresis (Uin JabopaHTta); OTCYTCT-
BHE YMEHUS /ie/iaTh BBIBOJBI, IIPH 9TOM JOIIyCKAIOTCS CYIIECTBEHHbIE
OKOKHU B X0/i€ 9KCIIEPUMEHTA, B 00bsiCHeHUH, B 0popMiIeHHH pabo-
Thl, B COOJIIO/ICHUY MPaBUJI TEXHUKH Oe3011acHOCTH IpH paboTe ¢ Be-
LIeCTBaMH ¥ 000PYIOBaHUHU, KOTOPBIE 00YUYAIOLIHICS HE MOXKET CaMo-
CTOSITEJIBHO HCIPaBHTh

Paspabomuuk: ooyenm, Anekcernxo C.C. ~
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