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1 ONUCAHMUE MOKA3ATEJIEV 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIU HA PA3JIMUHBIX DTAITAX UX
OOPMUPOBAHUSA, OIIMCAHHUE IIKAJI OONEHUBAHUA

1.1 Onucanue mMKajJdbl OlleHHBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIM

CdopMHUpOBaHHOCTH KOMITETCHIIMHA 11O AUCITUTUIMHE OIIEHUBACTCS 10 2-0aJIJIbHOM IIKaJIE: «3a4TCHO», «HE 3aUTEHO.

1.2 Onucanne nokasareseil M KpUTEPHEB OLlCHUBAHUS ¢()OPMHUPOBAHHOCTH KOMIIETEHIMI 110 JMCHMILJIMHE, 00ecIIeYuBAOIINeE T0CTHAKE-
HHeE IVIAHUPYEMBIX Pe3yJIbTATOB OCBOCHHS 00pa30BaTeJbHOM POrPaMMbl

Konx xomre- Kputepun u nokasarenau olleHUBaHUS pE3yIbTaTOB O0YUECHUS
TEHIIUU
(mHAMKaTOpa
OCTUIKEHHS PesynbraTr 00ydenus
KOMITETEH- o AMCHMINIAHC «HE 3a4YTCHO» «3a4TECHO»
1105079
1 2 3 4
OIIK 1 3uamu: pyHaaMeHTaIbHBIC @®parMeHTapHble 3HaHUS (HYHIAMEHTAIbHbIX CdopmupoBaHHbIE UITH HENOJIHBIC 3HAHUS
(OIK 1.1 | pa3mensl ¥ 3aKOHBI OOIIIEH pa3ziesoB ¥ 3aKOHOB OOIIIEH XUMHUHU, B TOM YHC- | (DyHIaMEHTaIbHBIX Pa3/IejOB M 3aKOHOB O0IIEH
OIIK 1.2) XMMMH, B TOM YHUCIIE XUMHUYE- JIe XUMHYECKUX CUCTEM, XUMUYECKOU TEPMO- XMMHH, B TOM YHCIIE XUMUYECKUX CUCTEM, XH-

CKHE CHCTEMBI, XUMHUYECKYIO
TEPMOJUHAMUKY U KHHETHUKY,
PEaKIIMOHHYIO CTIOCOOHOCTH
BEIIIECTB, XUMHUYECKYIO UJICH-
TU(PUKALIHIO, TPOIECCHI KOPPO-
3UM U METOJIbI OOPHOBI ¢ HUMU
JUTSL peteHus npogecCuoHab-
HBIX 33724

JTMHAMUKA U KHHETUKH, PEaKIIHOHHON CITIOCO0-
HOCTH BEIIECTB, XUMUIECKON UACHTU(DUKAIIIH,
MIPOIIECCOB KOPPO3UU U METOIbI OOPHOBI C HU-
MU JUISI pelieHust Mpo(heCCHOHABHBIX 3a/1a4
/ OTCcyTCTBUC 3HAHUH

MHYECKOI TEpPMOJMHAMHKH U KHHETHKH, PeaK-
IIMOHHOW CIIOCOOHOCTH BELIECTB, XUMHUYECKOM
UICHTH(UKAIMH, TPOLIECCOB KOPPO3UH U METO-
Zib1 60pbOBI C HUMU /1711 perieH st podeccro-
HaJIbHBIX 337124

Ymems: ucnionp30BaTh 3HAHUS
B 00J1aCTH XUMUH JIJIs1 OCBOE-
HUS TEOPETHYECKUX OCHOB H
MPAKTUKU MPU PELIEHUU Mpo-
(deccroHaIbHBIX 337a49 U MO-
JeTMPOBaHMs B Ipodeccro-

®parMeHTapHOE YMEHHE UCTOIb30BaTh 3HAHUS
B 00J1aCTH XUMUH JIJIs1 OCBOCHHS TE€OpEeTHYE-
CKUX OCHOB M MPAKTUKU MIPH PEIIeHUuH Tpodec-
CHOHAJIbHBIX 3a7[a4 U MOJEJIIUPOBAHUS B TIPO-
(beccuonanbHOM nestenbHOCTH/ OTCyTCTBHE
YMEHUI

B [CJIOM YCIICIHIHOC YMCHUC ITPUMCHSATH 3HAHUSA
B 00JIaCTH XUMHUH TSI OCBOCHUSI TEOpPETHYE-
CKHX OCHOB M MPAKTHKH [IPH PEHICHUU TIPOdec-
CHOHAJIBHBIX 3a/1a4 ¥ MOJICTHPOBAHUS B TIPO-
(beccroHanbHOM NesSTeNIbHOCTH




HaJIbHOU JIEITEILHOCTA

Bﬂademb: HaBbIKaMHU BBIITOJI-
HCHUSI OCHOBHBIX XUMHUYCCKUX
SKCHCPUMCHTAJIbHBIX UCCIICOO-
BaHHU TIPUMEHUTEIBHO K
po(hecCHOHATLHOU e TeINb-
HOCTH

@parMeHTapHOE IPUMEHEHHUE BBIIIOJIHEHUS OC-
HOBHBIX XUMHUYECKHUX IKCIICPUMEHTAIbHBIX HC-
CJIEIOBAaHHM MPUMEHUTEIHLHO K MPOQeccro-
HaJBbHOM festeapbHocTH/ OTCYTCTBHE HABBIKOB

B nenom ycnemnoe npuMeHEHE HABBIKOB BbI-
MOJIHEHUS! OCHOBHBIX XUMUYECKUX KCIIEPH-
MEHTAIIbHBIX UCCIICIOBAHUI MPUMEHUTEIHHO K
npodeccuoHaNbHOM e TEIbHOCTH




1.3 Onucanue MWKAaJIbl OLIEHUBAHUS OCBOEHUSI JUCHHUILIMHBI B hopMe 3aueTa

3HaHI/I}I, YMCHHS, HABbIKA 06yan0meroc;1 IO JUCHUINIIMHE OLCHHMBAIOTCA OLICHKAMM: «3a-
YTCHO», KHEC 3a4YTCHO).

1.4 Onucanue noka3aresieil U KpUTepHeB OllEHNBAHUS KOMIIeTEHIHIi
AMCUMILINHBI B hopMe 3aueTa

Ouenka Kpurepun

3aYTeHO |BBINOJIHEH YCTAHOBJICHHBIA MO JUCIMIUIMHE O0BEM CaMOCTOSITEIbHBIX paldoT, B
mporecce OOy4eHHST WM B XoJe cooOecemoBaHuss (IpU  HEOOXOIMMOCTH)
IPOIEMOHCTPUPOBAHBl JIOCTaTOYHO TBEpIble 3HAHMA Marepuana, YMEHUS H
HaBBIKM MX WCIIOJIb30BAHUS NP PEHICHNH KOHKPETHBIX 3ajad, IoKa3aHa chopMu-
POBaHHOCTH COOTBETCTBYIOIIMX KOMIETEHIUH, MPOSIBICHO MTOHUMAaHUE CYITHOCTH
M B3aMMOCBSI3M PAacCMaTpPHBAEMBIX IPOIECCOB W SBJICHUH, JaHBI NpaBHIbHEIE,
MIOJIHBIE OTBETHI HA OOJIBIIMHCTBO BOIPOCOB; HET TPyOBIX OMIMOOK, IMPU OTBETaX
Ha OTJEIIbHBIC BOIIPOCH MOTYT OBITH TOMYIICHBI OTJEIbHBIC HETOUHOCTH

He 3auTeHO|HEe BBINOJHEH YCTAaHOBJICHHBIM MO JUCHUIUIMHE 00BEM CaMOCTOSTEIbHBIX padoT,
COOTBETCTBYIOIIME KOMIETCHIIUU HE C(HOPMHUPOBAHBI IIOJHOCTHIO WM YACTUYHO, B
XxoJie cobeceJOBaHUS HE JIaHO OTBETa, WM [aHbl HENpPaBUJIbHBIE OTBETHl Ha
OONBIIMHCTBO  BONPOCOB, IPOJEMOHCTPUPOBAHO HEMOHMMAHUE CYIIHOCTH
IPEUIOKEHHBIX BOIPOCOB, JIOMYILEHBI TPyOble OMIMOKK PU OTBETE HA BOIIPOCHI




2 TUITIOBBIE KOHTPOJIBHBIE 3AJIAHUSI U UHBIE MATEPHAJIBI,
HEOBXO/IUMBIE /111 OIEHKHW 3HAHWI, YMEHUI, HABBIKOB U OIIBITA
JAEATEJIBHOCTHU, XAPAKTEPU3YIOIUX 3TAIIBI ®OPMHUPOBAHUA

KOMIIETEHIIAM B MPOIIECCE OCBOEHMS JUCITATLINHBI

2.1 Bonpocsl k 3a4eTy

Ne Bo-

Konas! nnnnka-

Bonpocst
npoca TOpPOB JOCTH-
HKEHUS
KOMIIETEHIINH

1 OcHOBHbIE TIOHSITUSI XMMHUHU: aTOM, MOJIEKyja, MOH, MOJb. OTHOCH- OIIK-1.1
TeJIbHasi aTOMHasg W MOJIEKYJsipHas Macchl. MonspHas macca. Mo- OIIK 1.2
JSIPHBINA 00BEM T'a30B.

2 dopmya BemecTBa. YpaBHEHHE XUMUUYECKON peakinuu. Pacdersl mo OIIK-1.1
XUMHYeCKUM (GopMyliaM U ypaBHEHUsIM. OCHOBHBIC 3aKOHBI XUMUU:
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo U CJIEJICTBUS U3 HETO.

3 OcHOBHBIE KJIaCChl HEOPraHMUYECKUX coelMHEeHuN. CBOMCTBA OCHOB- OIIK-1.1
HBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUHN OIIK 1.2

4 Ileprognueckuil 3aKOH U NEPUOANYECKAs CUCTEMA XUMUYECKUX dJIe-
menToB JI.M. Menaeneena.

5} CoBpeMeHHbIE MPEJCTABICHUS O CTPOEHUHU aTOMOB XMMUYECKUX dJIe- OIIK 1.2
MeHTOB. CII0)KHOCTh JBHIXKEHHUS JIEKTPOHOB. KopryckynspHO- BOJI-

HOBAsl IBOMCTBEHHOCTD IEKTPOHA.

6 [TonsiTue 00 OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMAX, TPOIIEC- OIIK-1.1
cax OKHMCJICHHS M BOCCTaHOBJIEHUsI. CTENIEHb OKUCIICHUSI. OIIK 1.2

7 CocraBiieHne ypaBHEHMIl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaK- OIIK 1.2
IHAH.

8 I'maposns coneit. [lpumepsl rugponusa cosen OIlK-1.1

9 [Tonsitue pactBopa. Kiaccudukaius pacTBOPOB MO arperaTHOMY CO- OIIK 1.2
CTOSHUIO M CTENEHH JucrepcHOCTH. CrocoObl BBIPaKEHHUsS] KOHICH-

Tpaluy pacTBOPOB: MPOLEHTHas KOHUEHTPALUs, MOJSIPHOCTb, HOP-
MaJIbHOCTh, TUTP, MOJISUIBHOCTb.

10 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAJICKTPOIUTOB: JaBICHUE OIIK-1.1
HACBILEHHOTO N1apa, KUIIEHNE, 3aMep3aHue. 3akoHbl Paynsa. AHTu- OIIK 1.2
¢pusbl. OcMoC B OCMOTHYECKOE JTaBieHue. 3akoH Bant-I'odda.

11 Teopust aneKTpoIUTHYECKON AnucconMalui AppeHryca, €€ OCHOBHBIE OIIK 1.2
MOJIOXKEHUS.

12 IlonsiTHE KUCIIOT, OCHOBAHUM U COJIEU C TOYKHU 3PEHUS TEOPUH DJICK- OIIK-1.1
TPOJUTHYECKON AUCCOIUAIIHH.

13 CunbHble W cnabble 3MeKTPOIUTHL. CTEMeHb 3JIEKTPOTUTHYECKON OIIK 1.2
nucconuanuu. OakTopsl, BIUSIONUE HA €€ BEIMYUHY: PUPOJA dJIEK-

TPOJIUTA, IPUPOJIA PACTBOPUTENS, TEMIIEPATYPA, KOHIICHTPALIHS

14 Bonopoansnii nmokasarens pH. lkana pH. OIIK-1.1

15 [TonsiTue 00 2JIEKTPOJE M AJICKTPOJHOM TOTCHIHMANE. YpaBHCHHE OIIK 1.2
Hepucra. CtannapTHblii BOJOPOIHBIN AJIEKTPOA U Psij HANpPSDKEHUN
METaJIJIOB.

16 ["anpBaHMYECKHE AIEMEHTHI, IPUHLIUI UX PaObOTHI. DIEKTPOABHKY- OIIK-1.1
11asi Cujia rajlbBaHUYECKUX JIIEMEHTOB

17 OnexTponus. IloTeHnman u HanpsyKeHUe pazaoKeHus OIIK 1.2

18 Kopposus meramios u criiaBoB. OCHOBHBIE BUIABI KOPPO3UU — XUMH- OIIK-1.1
yecKas U JIEKTPOXUMHUYECKast. MeTOIbI 3alMThl METAJUIOB U CILJIABOB OIIK 1.2

OT KOPPO3UHU




3.2 llpuMepHbIe BAPHAHTHI 32124
1. Bbluncnure MOJSPHOCTh, MOJISUIBHOCTh U 3KBUBAJIEHTHYIO KOHIEHTpauuio 20%-Horo

pacTBopa XJ0opHuaa KaJblUs MIOTHOCTHIO 1,178r/cm®,

2. Paccuuraiite TeMneparypy 3amep3aHus 30%-Horo pacTBopa YKCYCHOM
kucinoTei(CH3COOH).

3. CocraBbTe MOJEKYJISIpPHbIE U HOHHO-MOJIEKYJISIPHbIE YpPaBHEHMsI peaklUUid B3auMoJei-
CTBHsI B BOJIHBIX pacTtBopax mexay: a) K;SiOz u HCI; 6) BaCl, u Na;SOy; B) Cu(OH), u
HNOs.

4. VYpaBHSHTE peaklMd METOJIOM DJIEKTPOHHOTO OallaHca. YKaKUTe OKUCIHUTEIh M BOCCTa-
HOBUTEJb; IPOLIECC OKUCIIEHUS U BOCCTAHOBJICHUS:

Zn+H,S504,=72nSO4+H,S+H-,0
KMnO4+H3PO3+ H,SO4=MnSO4+ H3PO4+K,S50,4+ H50.

5. CocraBbTe MOJEKYJISpHbIE W HOHHO-MOJEKYJSpPHBbIE ypaBHEHUS pEaKIHMil TUAposn3a
CU(NOs),, K2S. YkaxwuTte XxapakTep Cpeibl.

6. Omnummre smemeHT Ne 19, ucxozs u3 ero nonoxxenus B [lepuoanueckoit cucreme (nepu-
o], Tpynna, noAarpymnma). Hanummure ero 3MeKTpoHHYI0 QOopMyny, YKaKUTE BaJCHTHBIC
AIIEKTPOHBI, TUI dieMeHTa. CocTaBbTe POPMYIIBI €70 OKCHIA U TUPOKCUIIA, YKAKUTE UX
Xapaxrep.

7. OcyIiecTBUTE IIEMOYKY MPEeBpaICHUN:

Cry(S04)3—Cr(OH)3— Cry03— Cr— Cr,S3
HazoBurte npoiyKThl peakiuid.

8. Jlomummmre peakiuio U ypaBHSINUTE €€ METOIOM JIEKTPOHHOTO OanaHca:
Ca+stO4(K_)—> CaSO,+S+...

9. Hanmmmre ypaBHEHHS peakiMii B3aMMOJCUCTBUS: a) MarHusi ¢ KpeMHHEM; 0) JHUTHS C
a30TOM; B) HATpUs C BOJIOH; T) xkene3a ¢ pacTBopoM xyopuna meau (I1). Peakmuto (T)
HaIUIIUTE B MOJIEKYJIIPHOM U MOHHOM BHJIE.

10. HanmmunTe 351€KTpOHHBIE YPaBHEHHUS NPOLIECCOB, POUCXOIAIMX HA YTOJIbHBIX JJIEKTPO-
Jlax TpH dJIeKTpoam3e pactBopa Hurparta Hukems(ll).

3 METOAUYECKHE MATEPUAJIbI, ONPEAEJIAOIIAE MTPONEAYPbI
OLEHUBAHWA 3HAHUHW, YMEHUH, HABBIKOB U OIIBITA JESITEJIBHOCTH,
XAPAKTEPU3YIOIUX DTAIIBI ®POPMUPOBAHUA KOMIIETEHIINA

1. . IlonoxeHue o TEKyIIeM KOHTPOJIE U MPOMEXKYTOUHOM aTTecTaluy 00y4yarolxcsi, OCBa-
UBAIOIIMX 00pa3oBaTeNIbHBIE MPOrPaMMbI BBICILIEIO O0Opa30BaHHs — MpOrpaMMbl OakanaBpHarta,
porpaMMBbI crienranuTeTa, mporpaMmmbl Maructparypsl CMK-11-02.01-04-21 / pazpa6. T.A. Jla-
muHa. — 3epHorpana: AsoBo-UepHoMopckuil nHkeHepHbI MHCTUTYT PI'BOY BO loHckoit
'AY,2021.-15c.

2. Pabouas nporpamma nucrumiuasl b1.0.12 Xumus / pa3pab. JI.A. Kynemosa, 3epHorpan:
A3zoBo-UepHomopckuii nmkeHepHbid HHCTUTYT @T'BOY BO [lonckoii 'AY, 2024. — 22 c.

3. [lonosxeHue o0 MPOBEJCHUN TEKYILEr0 KOHTPOJIS U MPOMEXKYTOYHOM aTTecTaluu o0yda-
IOLIMXCSl C IPUMEHEHUEM JJIEKTPOHHOIO 0OyYeHUs!, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JOTHH B YCIIOBHUAX YCHUJICHMS CaHHUTApHO-3IHIeMHoIornyeckux meponpusartuii. CMK-11-02.01-
02-23/ pa3pab. T.A. Jlammua. — 3epHorpan: A30Bo-UepHOMOpPCKUN WHKEHEPHBIM HHCTHTYT
®I'bOY BO Jlouckoii 'AY, 2023. - 8 c.
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