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Annortanusa

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBlIeHHIO NoArotoBku/ cneruansHoctd 15.03.04
«ABTOMAaTH3alMsl  TEXHOJOTMYECKHMX  IPOLECCOB W  MPOU3BOJICTBY)  HAaIlpPaBIEHHOCTH
«ABTOMAaTH3aLMsl TEXHOJOTMYECKUX IPOLIECCOB M IPOMU3BOACTBY. JlMcHMIUIMHA peanu3yeTcs
kadenpoit «NeSy.

JucnunivHa HaieneHa Ha GOpMUPOBAHUE Y BBITYCKHUKA CIIETYIOUMX KOMIETEHIUHN :

OIIK-1 «IIpuMeHSATh €CTeCTBEHHOHAyYHble M OOILEHHXEHEpPHbIE 3HAHUS, METOIbI
MaTEMAaTUYECKOI0 aHalIu3a U MOJAEIUPOBaHUs B IPOQPECCHOHATBHON IEATEIbHOCTH

ConepxaHue AUCHUIIMHBI OXBAaTHIBAE€T KPYr BOIPOCOB, CBA3aHHBIX C O3HAKOMJICHHUEM
UCTOPUU XUMHM, a TaKKE C OCHOBHBIMM HallpaBJICHUSMU U TEHIEHUUSIMU pa3BUTHUS
COBPEMEHHON XWMHMHM. OTa Hayka H3y4daeT MaTepuajbHbIi MHUpP, 3aKOHBl €r0 pa3BUTHS,
cnenu@uueckyro XuMU4eckyro (opMmy ABUXKEHUS Marepud. B mpoiiecce u3ydeHUsS XUMHUU
BbIpa0aThIBaeTCs HAYYHBIH B3N] Ha MUpP. 3HaHUWE XUMHH HEOOXOIMMO JUIS MJIOJOTBOPHOM
TBOPUYECKOW JIeATeNIbHOCTH OakanaBpa 000N HAaNpaBlIE€HHOCTH. 3HaHUE XUMHUU MO3BOJIIET
chopMUpOBaTh COBPEMEHHOE HAaydyHOE MpPE/ICTaBJICHHUE O MaTEepPHH, BEIIECTBE KaK OJHOM H3
BHUJIOB JIBUKYILEWCS MaTEpUU, MEXaHU3ME IPEBPALICHUN XUMHYECKUX COCAMHEHUH, CBOMCTBAX
MaTepuajoB O XMMHUYECKHX IMpolieccax B COBpeMEHHOH TexHuke. [Ipu u3ydeHun Kypca Xu MUH
HE00X0/IMMO MPOYHO YCBOUTH OCHOBHBIC 3aKOHBI, OBJIAJIETh TEXHUKOW XMMHYECKUX PACUETOB,
BbIpa0OTaTh HABBIKK CaMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKMX OJKCIIEPUMEHTOB U
0000menuss (akroB. [loHnmMaHuWe 3aKOHOB XHMHH IIOMOXET CTYACHTY B pEIICHUHU
9KOJIOTUYECKUX MpoOaeM. 3HaHUE Kypca XUMUHM HEOOXOIUMO U JIS MOCIEIYIOUIET0 YCIEIHOro
M3Y4YEHUS CIIELMAJIbHBIX IUCLUIIINH.

[lpennogaBanue AMCUMIUIMHBI TpeaycMaTpUBaeT cienyroume (GopMbl OpraHU3aluu
y4eOHOro Ipolecca: JEeKUHH, J1abopaTopHble pabOThl, caMOCTOsATeNbHas padoTa CTYIEHTa,
KOHCYJIbTAIINH.

[IporpamMmMoli TUCHUIIMHBI TPEAYCMOTPEHBI CIEAYIOUME BUJAbI KOHTPOJIS: TEKYIMU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme Au(pepeHInPOBAHHOIO 3a4eTa.

OOmmast TPyJI0eMKOCTh OCBOCHHS JTUCIUILUIMHBI COCTABJISICT 3 3a4eTHBIX enuHuIbI, 108
4acoB.

S3b1K 00y4YEHUS IO TUCITUTLITUNHE «PYCCKHUI



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE

1.1. Ilesnu npenoaaBaHus JUCLMUILINHBI

Llens maHHON MUCHUIUIMHBI — YCBOGHHE CTYICHTAMU TEOPETHYECKHX OCHOB OOIeH
XUMHUH, XUMUU BAKHEHIIMX 3JIEMEHTOB M MX HEOPraHMUYECKUX COCIUHEHUH, (opMHUpOBaHUE
XUMHUYECKOTO MBIIUIEHHUS Y CTYJICHTOB, Pa3BUTHE HABBIKOB MCIOJIb30BAHUS CBEACHUN O (PU3HKO-
XUMHUYECKIX CBOMCTBaX pa3IMYHBIX CHUCTEM JUIsI CHHTE3a COOTBETCTBYIOLIMX COCIUHEHUH,
BBIIIOJIHEHUE TEPMOJMHAMUYECKMX U KMHETHYECKUX pacueToB; IPHUOOPETEHHE HEKOTOpPOro
OMbITa SKCIEPUMEHTAIBHBIX MCCICIOBAHMM I pa3paOOTKM  HOBBIX METOJIOB CHHTE3a,
OpHUJaHUsT MaTepuajaM 3aJaHHOW CTPYKTYpbl W KOMIUIeKca CBOHMCTB. I[lpencraBienue
BO3MOXKHOCTH CTY/I€HTaM Pa3BUTh U MPOJIEMOHCTPUPOBATH HABBIKU B 007aCTH MHHOBAIL[MOHHBIX
TEXHOJIOTUH.

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTEIBHON YacTH 00pa30BaTEIBHOMN MTPOTPaMMBbI
BhIcIIero obopazoBanus (nanee — OIT BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3yJIbTATOB OOY4EHHS MO JUCIHUILINHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenust OI1 BO.

B pesynbraTe M3ydeHHs] AMCHUIIIMHBI OOydarOUMiics JOJDKEH 00JanaTh CledyIOUMMU
KOMIETSHIINSAMU WM UX YacTaMH. KOMIETeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B
Tabmume 1.

Tabmuna 1 — IlepeueHb KOMIETEeHIIMI U UHIMKATOPOB MX JTOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HaumeHoBaHME MHAMKATOPA
KOMITETEHIIN U KOMITETEHIIN U JOCTUKEHUS KOMIIETEHIIUH

OIIK-1.3.1 3HaTh OCHOBHBIC IIOJIOKCHUS,
METO/BI U 3aKOHBI ECTECTBEHHOHAYYHBIX
JUCLUILINH; OCHOBBI MATEMAaTUYECKOTO
aHanM3a U MOJIEIIMPOBAHHUS

OIIK-1 IIpumensars OIIK-1.VY.]1 ymerp 1eMOHCTPUPOBAThH
€CTECTBEHHOHAy4HbIe | 0a30BbIe 3HaHMS B 00J1aCTH

1 OOLIEMHKEHEPHBbIE | €CTECTBEHHOHAYYHBIX JUCIUILINH U

3HAHUSI, METOIbI HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B
OOmenpodeccuoHaabHbIE o
MaTeMaTUYECKOTO npodeccuoHanbHON NesITeIbHOCTH;
KOMITETCHII U
aHau3a u MPUMEHSATH METOJIbI MATEMATHIECKOTO
MOJIETTUPOBAHHUS B aHanM3a U MOJICTUPOBAHUS
npodeccuoHaIbHOU OIIK-1.B.1 BnaneTs HaBbIKAMU
JESTEIIbHOCTH W CIT0JIB30BaHMs 0a30BBIX 3HAHUH B 001aCTH

€CTeCTBEHHOHAYYHBIX IUCIIUTLIINH B
npodeccuoHaTbHOM IEITENFHOCTH,
MPUMEHEHHUSI METOJIOB MATEMATHIECKOTO
aHaJIn3a ¥ MOJICITUPOBAHUS

2. Mecto qucuuIuinHbl B cTpykType OI1
Jucnumiraa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YIAIOIIMMHUCS
P U3YYCHUH CIIEIYIOUMX JUCUUIIINH:
« Marematnka. MaTemMaTndecKuii aHaIu3y,
—  «Duzukay,
— «be30macHOCTh KU3HEACATCITBHOCTH ».
— 3HaHus, MOJYyYCHHbIE NPU M3YYCHUHU Marepuaia JaHHOW AUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYEHUE, TAK U UCIIOJIB3YIOTCS NP U3YYEHUHN JIPYIrUX JUCUUIIINH:
— « MarepuanoBeneHuey,
— «H)XEeHEepHAsI DKOJIOTUSY,
—«ONEeKTPUYECKUE MAIIMHbBD».

3. O0BEeM H TPYIOEMKOCTh THCITUTIIAHBI




Janubie 006 oOmeM oObeMe MUCIUILIMHBI, TPYAOEMKOCTH OTIIEIBHBIX BHUJOB Y4eOHOM
paboThl O NMCUUILIMHE (U pacipeaesieHue dTOM TPYAOEMKOCTH 10 CeMecTpaM) PeICTaBICHBI B
Tabmuie 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIIAHBI

TpynoeMKocTs 1o
Buj yuebHol paboTbl Bceero ceMecTpam
No2
1 2 3
Oowan mpyooemkocme oucyunIuHbl, 3/ 108 3/108
3E/ (uac)
U3 Hux yacoe npakmuueckoit n0020moeKu
Ayoumopnoie 3anamus, BCEro yac. 51 51
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakruyeckue/cemunapekue 3ansatus  (I113),
(uac)
naboparopHbie padotsl (JIP), (yac) 17 17
KypcoBoii mpoekt (padota) (KII, KP), (dac)
JK3aMeH, (Jac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxicymounoii ammecmayuu: 3ayer,
mudd. 3ader, sk3ameH (3auer, dudd. 3au, HAudd. Hudd. 3au.
DK, ) 3au.

4. CopneprkaHHue TUCITUTUIAHBI
4.1. Pacnpenenenue Tpyl0€MKOCTA TUCHMIUIMHBI 1O pa3zesiaM U BUJaM 3aHATHU U.
Paznenbl, TeMbl JUCHUIIIMHBI U UX TPYIOEMKOCTh IPUBEACHBI B TaOIUIE 3.

Tabmuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYA0EMKOCTh

Paznensl, TeMbI IUCITUTIIUHEI Jlexuuu |113 (C3) JIP KII CPC
(gac) (uac) (gac) (gac) (gac)
Cemectp 2
Pasnen 1. BBenenue B XuMuio 2 5 7
Tema 1.1. Ilousarue BemecTsa u 1 1 1

XUMHUYECKOM pe€akuunu, OCHOBHBIC
OIIPCACIICHUA.

Tema 1.2 CrexnoMeTpuyeckue 2 3
3aKkoHbl. DyHTAMEHTAJIBHBIC TOHSTHUS H
3aKOHBI XHUMHH.

Tema 1.3. CriocoOsl onpeienieHust 1 2 3
KOJIMYECTBA BEILECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemecTBa 10 - 10




Tema 2.1. OcHOBHEIE CBEICHUS O
CTPOEHHUH aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. Ilepponnueckuii 3aKoH
J..Menneneera.

Tema 2.3. Xumudeckasi CBsI3b, BUJIBI
XUMHUYECKOH CBSI3H.

Tema 2.4. MeToy; BaJICHTHBIX CBSI3CH,
KOBAJICHTHAS CBS3b.

Tema 2.5. Metoa MOJEKYIPHBIX
opOuTanei.

Tema 2.6. HeBasieHTHBIE TUIIBI CBS3EH
HOHHAs CBSI3b, METAJNINYECKasl CBS3b,
BOJIOPOJIHAS CBSI3b, CUJIBI BaH-nep-
Baansca.

Paszgen 3. Xumnueckue cucremsl. O0mme
3aKOHOMEPHOCTH XMMHUUYECKUX
MPOIECCOB.

14

20

Tema 3.1. DHepreTuka XMMUYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPTHUS,

OHTAJIBIIU S, SHTPOIIUA.

Tema 3.2. sreprus ['m60ca,
HalpaBJICHHOCTb XUMHWYCCKHUX ITPOLCCCOB,|
XUMHUYECKOoe U (pa3oBOe paBHOBECHE.

Tema 3.3. CKOpPOCTh XMMUYECKOU
PEaKu U METO/IbI €€ PeryIupOBaHMUS,
3aKOH JIEHCTBHS Macc,

Tema3.4. DHeprus akTUBaLIMH, ypaBHEHUE
Appennyca, npasuiio Bant-I'ogdga,
KaTaJIn3aTOPbl U KATATUTUYECKUE
CHUCTEMBI.

Tema 3.5. PacTBOpBI, qucnepcHbie
CHCTEMBI, CIIOCOOBI BRIPAKCHU S COCTaBa
pacTBOpOB,

Tema 3.6. DneKTpouTUYECKas
JMCCOITMAIINS, BOTHBIE PACTBOPHI

QJICKTPOJIUTOB, BOI[OpOILHBIﬁ I10Ka3aTclib,




peakiuu oOMeHa, TUIPOJIU3 COJIEH.

Tema 3.7. CBolicTBa pa30aBiIeHHBIX 2 4

pPacTBOPOB HEINEKTPOJIUTOB, BOJIHBIE

PacTBOPHI IEKTPOIUTOB, 3aKOH

pazbasienus OCTBanbIa, 3aKOHBI Payrs.

Paznen 4. OCHOBBI 3JIEKTPOXUMHUYECKUX 4 8 14

MIPOIIECCOB.

Tema 4.1. OkucIUTENHEHO- 1 2

BOCCTaHOBUTEIbHBIC PEAKIIU

Tema 4.2. Xumuyeckue UCTOUHUKHA 1 4 4

ANEKTPUYECKOTO TOKa. [ anbBaHUYECKHE

AJIEMEHTHI.

Tema 4.3. Dnexrponu3, 3akoHbl Dapaes. 1 4

Tema 4.4. Koppo3sus u 6opr0da ¢ Hell. 1 4 4

Paznen 5. CBolicTBa MpOMBINITIEHHO- 4 6

BKHBIX JJIEMEHTOB M UX COCTMHECHUI

Tema 5.1. Kimaccel XUMHUYECKIX 2 4

COEIMHEHU I, CBOMCTBA MPOMBIIITIEHHO

BQKHBIX DJIEMEHTOB U UX COSAMHEHUN.

Tema 5.2. Xumuueckas uIeHTH(UKAITUA. 2 2

MeTo bl XAMUYECKOTO UCCIICIOBAHUS U

aHaJIM32a BEILECTB U UX IIPEBPALCHUN.

Hroro B cemectpe: 34 17 57

HUroro: 34 0 17 0 57

[lpaktdeckass TMOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEACTBEHHOM  BBINIOTHEHUU

OOyJarOIMMHKCS  ONPEICIICHHBIX  TPYIOBBIX  (YHKIIWH,  CBS3aHHBIX C  Oymymen

npodeccuoHanbHON NesITeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIHOHHBIX 3aHSTUH .
Coneprkanue pa3aenoB U TeM JIEKIIMOHHBIX 3aHATUN PUBEACHO B Tabmuie 4.

Tabnuua 4 — ConepkaHue pas3/ieNioB U TEM JEKIIHOHHOTO UK

Howmep pasznena

Ha3Banue u conepxanue pa3aeinoB U TEM JICKIIMOHHBIX 3aHATUI

Pasnen 1 BBenenue B XuMHIO.




Howmep paznena

Hazpanue u COJACPIKAHUEC Pa3aCIOB U TEM JICKUMOHHBIX 3aHATHH

Tema 1.1.

TlousTue BCIICCTBA U XUMHYECKOMN pCak, OCHOBHBIC ITOHATUSA U OIIPCACIICHUA.

Tema 1.2.

Crexuomerpuueckie 3akoHbl. DyHIaMEHTaIbHBIE TOHSATHS W 3aKOHBI XUMHH
3aKOH COXpPaHEHMSI MacChl, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH KPaTHBIX
OTHOILICHUH, 3aKOH OOBEMHBIX OTHOIICHWM. 3akOH ABOraJipo, CIEACTBUS 3aKOHJ
ABorajapo.

Tema 1.3.

CriocoObl ompeeneHuss KOJIMYECTBA BEIIECTBA, 3aKOH 3KBHBaJIeHTOB. Pacuér M
(MOJNSIpHBIX MacC SKBHUBAJIEHTOB) Ul MPOCTBIX BEIIECTB, OKCUIOB, KHUCIOT)
OCHOBaHHUM, cosieil. DaKTOp HIKBUBAJIECHTHOCTH.

Pazpnen 2:

CTtpoeHue BelecTBa.

Tema 2.1.

OcHOBHBIE CBelleHUs O CTPOCHMHM aTroMoB; KBaHTOBO-MeXaHHMUECKas MOJEINE
aroma. OpOuTanp, KBaHTOBBIE uMcia, ypaBHeHHe Llpénunrepa, ypaBHenue Jle-
Bbpoiinga, ypaBuenme Ilmanka, mnpuHIUn  HeompenenéHHoctu [elizenOepra,
DJIEKTPOHHO-Tpadudeckre GopMyIIbl.

Tema 2.2.

[lepuonnueckuii 3akon J[.M.MenneneeBa, cBsa3p I[L.C. co crpoeHuem aroma,
[lepuonpl, Tpymmbl, OWAaroHaJbHAas 3aBHUCUMOCTh. 3aKOHOMEPHBIE HW3MEHEHUS
CBOWCTB 3JICMEHTOB M COeqUHEHUN (9(PDEKTUBHBIN pagnyc, SHEPTUH HOHHU3AINH U]
CPOJICTBA K DJIEKTPOHY, AJIEKTPOOTPULIATEIbHOCTB).

Tema 2.3.

XuMHYECKass CBsI3b, BUJBI XUMHYECKOH CBs3U. Bo30yxaEHHOE W HOPMaIbHOQ
coctosiHME  aroma. [uOpuam3anus  JIEKTpOHHBIX  oOmakoB.  CrocoObl
MEPEKPBIBAHUS  JJICKTPOHHBIX OOJAKOB, CHUTMa- MH-ACTbTa-TIEPEKPHIBAHUS
[IpocTpaHCcTBEHHAs CTPYKTypa MOJIEKYI.

Tema 2.4.

Metoq BaneHTHBIX CBsi3eil, cmoco0 OO0pa3oBaHMSI KOBAJIEHTHON CBSI3U METO]
Jlonniona u I'elitiiepa. [TosipHOCTB CBSI3U CBOMCTBA KOBAJICHTHOW CBSI3H.

Tema 2.5.

Meton MonekyaspHbiXx opOutaneii. Ilopsaok u sHeprus cBszu. CBSA3BIBAIOIME U
Pa3pBIXIIAIONE OPOUTAIH.

Tema 2.6

HeBanenTHble THUIIBI CBSI3€H: MOHHASI CBSI3b, METAJNIMYECKAS] CBSI3b, BOJIOPOIHAS
CBs3b, cuiibl Ban-nep-Baansca. KommiekcHbie coenuHeHus. Poib KOMIJIEKCHBIX
COCIMHEHUW B TIIPUPOAE M TEeXHUKE. Teopuss KpUCTAIIMYECKOIO I10JIA
KonaeHcrupoBaHHOE COCTOSIHME BEIIECTBA. TBEpbIE BEILIECTBA.

Paszmen 3

Xumnueckue cucteMbl. OO0mme 3aKOHOMEPHOCTH XUMHUYECKHX MTPOI[ECCOB.

Tema 3.1.

DHepreTuka XMMHYECKMX MPOIIECCOB, BHYTPEHHSS HSHEPIus, TEIIOBOW 3(deKT
XAMUYECKUX peakiuuii, 1-i, 2-i1, 3-i 3aKOHbl TEPMOAMHAMHUKH, DHTPOIHUS, KaK
(yHKIIMS COCTOSHUS, SHTAIBIUSA. XUMHUYECKHI MTOTESHIUAL.

Tema 3.2.

sHeprus ['mOOca, HampaBIEHHOCTh XUMHYECKHX IPOIECCOB, XHMUYECKOE H
(a30BO€ paBHOBECHE.

Tema 3.3.

CKopoCTh XMMHYECKOW PEAKIMU U METOJIbl €€ PeryJMpOBaHUs, 3aKOH JCHCTBHS
macc. YpaBHenue ['ynpOepra m Baare. MomnekynapHOCTh peakiuuy, MOPSIOK
peakiuu. 3aBUCUMOCTh CKOPOCTH XMMHMYECKOM peakiuu OT KOHIIEHTpaIUH,
KoncranTta ckopoctu pu3ndeckuii CMbICI.

Tema 3.4

DHeprusi  akTUBaIlUM, ypaBHeHHEe AppeHuyca, nmnpaBwio Baat-I'odda
KaTaJIM3aTOPbl W KaTaTuTUYeCKue cucTemMbl. OCHOBHOM MOCTYyJaT XHMHYECKOH]
KUHETUKU, KUHETHYECKOe ypaBHEHHE. BiusHue Temmeparypsl Ha CKOPOCTH
XAMUYECKOM  peakuuH, YypaBHeHHE AppeHuyca. MeXaHU3M MOPOTEKAHMUS
KaTaJUTHYECKUX peakiuil. XuMudeckoe paBHoBecue npunuui Jle-Illarense.

Tema 3.5

PacTBOpBI, nucHepcHblEe CHCTEMBI, CIIOCOOBI BBIPAKEHUS COCTaBa PaCTBOPOB
TepMonuHaMU4ecKkiue XapaKTEpUCTHKH —Ipolecca 0o0pa3oBaHHUS  PacTBOPOB
CHJIbHBIE M cJIa0ble 3JIEKTPOJIMTHI, MOHHBIE PABHOBECUS B BOJHBIX PacTBOpax,
IIPOU3BEJICHNE PACTBOPHUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAsT  JUCCOIMALIHS, BOJIHBIC  PacTBOPBI  DJIEKTPOJUTOB,
BOJIOPOHBIN TTOKA3aTeNb, PEAKIMK OOMEHA, THIPOJIU3 COJICH.

Tema 3.7

CBoiicTBa pa30aBJIEHHBIX PaCTBOPOB HEIJIEKTPOJUTOB, KosmuraTuBHbele CBOMCTBAY




Howmep paznena HasBanue u conepxanue pa3aeioB U TEM JICKIIMOHHBIX 3aHATUI
pacTBOpoB, 3akoHbl Paymsa. Kpuockonus DOymamocKonus. OcMoTHuEecKOE
nasienue. 3akoH ['enpu. M3oronnyeckuit koahduumeHT.

Paznen 4. OCHOBBI 3JIEKTPOXUMHUYECKUX MTPOLIECCOB.

Tena 4.1, OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, DJIEKTPOHHBIN Oananc, MomisipHbIg
MaccChl 3KBUBAJIEHTOB OKUCIIUTENSI U BOCCTAHOBUTEIIS.

XUMHUYECKHUE HMCTOUHUKU DJIEKTPUYECKOTO TOKa. ['aJbBaHMYECKHE 3JIEMEHTHI,

Tena 4.2, CTaH/JAPTHBIE BJEKTPOJAHBIE MOTEHUHUAIbl. JIBOMHOW JIEKTPUYECKUI CIIOW,
VYpaBuenue HepHcrta. PaBHOBECHBIN. 3JEKTpOAHBIN ToOTeHIMal. CTaHIapTHBIN
BOJIOPOIHBIN DJIEKTPOJ.

Tena 4.3, Onekrponun3, 3akoHbl Dapanes KaronHble U aHOAHBIE TPOLECCH PACTBOPOB U
pacriaBoB 3JIEKTPOJIUTOB.

Kopposus u 60pr6a ¢ Hell. YpaBHEHUSI KOPPO3UMHBIX MTPOLIECCOB C KMUCIOPOTHOH U

T BOJIOpOAHON nenossipu3arueir. CrocoObl 3ammThl OT KOPPO3UH — XHUMHUYECKHE

ewa 4.4 JNEKTPOXMMUYECKHE  (METAJNIMYECKHe-  KaTOAHBbIe, AHOJHBIE  TTOKPBHITHS)
JlernpoBanue MeTaIOB.
p CBolicTBa NPOMBIIUIEHHO BaXXHBIX 3JIEMEHTOB M HMX COEIMHEHUM. IMOJy4eHUE
asger . METAJUI0B. METAJINIMUECKHE CIJIaBbl U KOMIIO3UTHI.
Kiaccbl XuMHUYECKUX COEIMHEHN, CBOMCTBA MPOMBIIUIEHHO BaXHBIX JJIEMEHTOB |

Tena 5.1. ux coenuHeHuit KoMmo3uuoHHbIE MaTepHanbl. Kepmersl. Xumus meramios
(AlLFe, Sn,Pb,Mo) Xumus nemeramio: C,Si,S , dymiepen, xkapoun. Torinsa
(TBEpPIOE, KM JIKOE, Ta30BOE), CMA30YHbIEC MaTEpPHAIIbl, MOTOPHBIE MacJa.
Xumuueckas uaeHTUuKamus. MeToapl XMMUYECKOTO HCCICAOBAHUS M aHaJH3g

T BEIIECTB M WX IpeBpamieHUil. KadecTBEHHBIM M KOJWYECTBEHHBIN AaHaJIM3.

eva 5.2. (I'paBuMeTpuyeCKUil, TUTPUMETPUUECKUH, KOMIIJIEKCOHOMETPUUYECKUN METO/Ibl]
aHaJn3a).
4.3. Tlpakrnueckue (CeMUHApPCKUE) 3aHSITHUS
TeMbl MPaKTUYECKUX 3aHATUHN U UX TPYAOEMKOCTh MpPHUBEIEHBI B TabIuIe 5.
Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYITOEMKOCTh
W3 aux Ne
No | Tewmsl mpaktuueckux | @oOpMbI MpakTHYECKUX | TpydOEeMKOCTb, |MPAKTUYECKOH |pazaena
/11 3aHITUU 3aHITUU (gac) MMOJITOTOBKH, | IWCITHII
(gac) JIUHBI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
| |
Bceero
4.4. JlabopaTopHBbIE 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEICHBI B Ta0nuIie 6.
Tabnua 6 — JlabopaTtopHbIe 3aHATHS U UX TPYAOEMKOCTb
N3 Hux Ne
e HanmenoBanue mabopaTopHbIX paboT TpyAoeMKOCTE, | MPAKTHHECKOH | pasieia
/i (uac) MOJATOTOBKHU, | AUCLHMII
(gac) JIUHBI
Cemectp 2
1 OmnpeneneHue YKBUBAJICHTAa METaJLIA. 4 4
2 OnpeneneHue TemoBoro dpdexra peaxunu 4 4
HeUTpan3aiuu.




3 N3mepenune u pacyeT 3JeKTPOTHBIX 4 4
moTeHIuanoB MetamioB u 2 JC
raJbBaHUYECKUX JICMCHTOB.

4 XuMHYeCKast ¥ DJICKTPOXUMHUYECKasT 5 5
Koppo3susi, MccienoBanue KOppo3uu
METAJIJIOB M OIpEIeIICHUE HMHTHOUTOPHOTO

a(pdexra

Bcero 17 17

4.5. KypcoBoe npoekTupoBaHue/ BHIOJIHEHUE KypCOBOH PabOThI
Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIHXCs
Bunpl camocrosiTenbHOM paboThl U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0IHIE 7.

Tabnuua 7 — Buasl camocTosTensHOM paboThl U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 2
Bun camoctosTensHOM paboTh ’ P 2

qac qac
1 2 3
N3ydyeHne TeopeTHdecKkoro mMarepuana 40 40
mucuumuasl (TO)
[ToaroToBka K TEKyIieMy KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

[lonroroBka K MpOMEKYTOYHON
7 7
arrectaruu (I1A)

Bcero: 57 57

5. Tlepedenn yaeOHO-METOIMUECKOTO O0ECTICUEHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJAIOIIMXCS 1O TUCIUIIINHE (MOIYIIIO)
YuebHO-MeToANYECKHE MaTepHalibl JJIsl CaMOCTOSITENbHON paboThl OOydJarolmXcsl yKa3aHbl B
ma. 7-11.

6. [lepedyeHb MEYATHBIX U DJICKTPOHHBIX YICOHBIX M3TAHHUI
[lepeueHb MEYATHBIX U AJICKTPOHHBIX YUeOHBIX M3/IaHUH MPUBENCH B Tabmuiie 8.
Tabnuua 8— [lepeyeHb MeyaTHBIX U AMEKTPOHHBIX YUEOHBIX H3TAHUN

KommyectBo
SK3EMIUTIPOB B
HIucgp/ URL anpec bubnuorpaguueckas cchlika OuomoTeke (Kpome
IIEKTPOHHBIX

SK3EMILTIPOB)

T. . ®omuuesa, OCHOBHLIE
3AKOHbBI XUMHWU. VYuebHo-
METOIMYECKOE TTocoOue st
54076 CTYJICHTOB BCEX CHELHATbHOCTEN 5

u Bcex HanpaBiennit. CII0.:
I'VAIL 2021. 28 c.

54076 T.N. ®omuuesa, XMW 5




CtpoeHue aToMa U XUMHYECKast
CBsI3b
Y4eOHo-MeTouYecKoe mocoodue
JUISL CTY/IEHTOB BCEX
CHeUaIbHOCTEN U BCEX
Hanpasnenuii. CI16.: TVAII,
2022. 34c.

https//urait.ru/bcode/512502

I'munka, H. JI. OOm@as xumus B 2
T. Tom 1 : yueOHMK 11151 BY30B /
H. JI. I'nuHka ; mox penakuuen

B. A. IlonikoBa, A. B. babkosa. —

20-e u3n., mepepad. u a0m. —
Mocksa : U3natensctBo IOpaiiT,
2023. — 353 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-
9916-9353-0. — Tekcr :

3JIEKTPOHHBIN

https://urait.ru/bcode/512755

Huxonbsckuii, A. b. O6mmas u

HEOpraHWYecKast XuMus B 2 T.

Tom 2 : yueOHUK [is BY30B /
A. b. Hukonbckuii,

A. B. CyBopoB. — 6-¢ u3n., ucrp.
u agon. — Mocksa : M3matenscTBo
HOpaiit, 2023. — 378 ¢c. —
(Beicee obpazoBanue). —
ISBN 978-5-534-09096-3. —

Tekcr : 2IeKTpOHHBIN

https://e. lanbook.com/book/210221

I'enspman, M. U. Xumus :
yueonuk / M. W. I'enbpman, B. 1L
KOctpaToB. — 4-e uzn. — Cankr-
[TerepOypr : Jlans, 2022. — 480

c.— ISBN 978-5-8114-0200-
7. — TekcT : anekTpoHHbIH //
JlaHb : 3JIEKTPOHHO-
O6ubnuoTeyHas cucrema.

7. IlepeueHb ANEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB

HH(pOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHO cetu «IHTepHEeT»
3JIEKTPOHHBIX

Ilepeuens
TEJICKOMMYHUKAITMOHHON CceTH
npuBezeH B Tadnwuie 9.

«HTEpHETY,

00pazoBaTeIbHBIX pecypcoB

Tabmuma 9 — IlepedyeHb DIIEKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHGOPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHOM cetn «MHTepHET»

URL anpec HaumeHnoBanue
https//xumuk.ru/ Caiit 0 XUMUHU

http //www.hemi.nsu.ru

OCHOBBI XUMUMU: 06paSOBaTeHBHBIﬁ cauT nis CTYACHTOB

8. Ilepedens MHGOPMAITMOHHBIX TEXHOJIOTHIA

UH(OPMAIIMOHHO-
HEOOXOAMMBIX JUISI OCBOEHHS JIMCIUTLTUHBI



https://e.lanbook.com/book/210221
https://xumuk.ru/
http://www.hemi.nsu.ru/

8.1. IlepeyeHr mMpPOrpaMMHOTIO OOECIIEUEHHS, HCIOJB3YeMOr0 IPU OCYIICCTBICHUHU
00pa3oBaTeNBHOIO MpoLecca M0 TUCIUIIIMHE.
[lepeueHp MCHOIB3YyeMOTO IIPOTPaMMHOTO obecrieueHus npeacrasieH B Tadnuue 10.

Tabmuma 10— [lepeuenp mporpaMMHOTO 00€CTICUCHHS

No i/t HaumenoBauue

MS Office 2010-2013 u MS Windows

8.2. IlepeueHp WHPOPMAITMOHHO-CITPABOYHBIX  CHCTEM, UCIIONIB3YeMbIX  IIpH
OCYIICCTBJIICHMU 00pa30BaTEIBHOIO MPOIlecca MO JUCIUILINHE

[lepeuerr uCHONB3yeMBbIX HH(OPMALIMOHHO-CIIPABOYHBIX CHUCTEM TMPEACTABIICH B
Tabmume 11.

Tabnuua 11— INepedyenp nHPOpMAIMOHHO-CITPABOYHBIX CHCTEM

No i/t HaumenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas: 0a3a
CoctaB  MarepuaibHO-TEXHUYECKOM  0a3bl, HEOOXOMWMOW I  OCYIICCTBICHUS
o0pa3oBaTenpHOTO Mpollecca Mo TUCHUILINHE, PEJCTaBlIeH B Tabnuiel 2.

Tabmmma 12 — CocTaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM yacTu Homep aynutopuu
n/m MaTepuaIbHO-TEXHUYECKOW 0a3bl (mpu HEOOXOAUMOCTH )
1 | JlekumoHHas ayiuTOpHUsl C UCIOJIB30BAHUEM I'acremno 15
JIEMOHCTPAIlMOHHBIX TA0NIHUII U cXeM, [lepuoanydeckoil cucTembl 32-01

xumuueckux dneMeHToB [I.11.MenaeneeBa, 00pa3iioB
MUHCPAJIOB, MOI{GJ’IGﬁ MPOCTPAHCTBCHHBIX PCHICTOK.

2 | CnenuanM3upoBaHHAs XUMHYECKas J1JaOOpaTopus ¢ l'actemno 15
HCIIOJB30BAHUEM JEMOHCTPALIMOHHBIX IJIAKATOB, 33-02
71a00paTOPHBIX CTEHJOB M YCTAHOBOK JUISl OIIPENIEICHUS 33-04

SKBHUBAJICHTA METaJNIa, U3MEPEHUS SJICKTPOIHBIX TOTEHIINAIOB,
CKOPOCTH KOPPO3HH- METAIIOB - MUJUIMBOJIBTMETPHI;
aHAJIMTUYECKUE U AJIEKTPOHHbBIE Bechl; JabopaTopHbie pH-
METPBI, HEHTPU(YTH U KaTOPUMETP.

10. OueHouHble cpeacTBa UL IPOBEICHHS TPOMEKYTOYHOM aTTecTaluu
10.1. CocraB OIIEHOYHBIX CPEICTBIUI MPOBEACHHUS MPOMEKYTOUHOM aTTecTalluu
oOydaronmxcsi 1Mo AUCHUIIINHE TpuBeIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIEHOYHBIX CPEACTB VIS TPOBEACHUS IIPOMEKYTOYHOM aTTeCTalluu

Bun npomexxyrouHon arrectanuu IlepeueHb OLIEHOYHBIX CPEACTB

HuddepeHniupoBanHbIi 3a4€T CHrcoK BOIIPOCOB;
TecTsl.

10.2. B kauecTBe KpUTEpUEB OICHKH YpPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETEHIINI 00yJaonmMMuUcs TpUMEHseTcs S-OamibHas IKaia OIEHKH C(HOPMUPOBAHHOCTU
KOMITETEHIIMH, KOTopasi mpuBejaeHa B Ta0nuie 14. B Tedenune cemectpa MOXKET MCIOJIb30BATHCS
100-6amnpHas  mKana — MOAYIbHO-PEMTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBHIIa




HCITOJIb30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIIMM JIOKAJIBHBIM HOPMATHBHBIM aKTOM

I'VAIL
Tabmuna 14 —Kpurtepuu olieHKH YpOBHS CHOPMHUPOBAHHOCTH KOMITCTCHITH I
Or1eHKa KOMIIETEHIIN o
- A—— XapakrepucTika c(OpMUPOBAHHBIX KOMIIETEHLIMIA
— oOy4Jaroumiicsi IIyOOKO W BCECTOPOHHE YCBOWJ IPOrpPaMMHBIM
MaTepua;
— YBEPEHHO, JJOTUYHO, ITOCIEI0BATEIbHO U TPAMOTHO €r0 M3J1araer;
— ONUPAACh HA 3HAHUS OCHOBHOM M JIOTOJHUTEIBHOU JHTEpPaTyphI,
gragéllfg? TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIE TOJIOKEHUS C TPAKTUUECKON
JESITeTbHOCTBIO HAIIPaBJICHUS;
— yMelno 000CHOBBIBAET U apTyMEHTHPYET BBIJIBUTAEMbIC UM UJICH;
— JIeJaeT BBIBOJALI M 000O0IICHMS;
— CBOOOJTHO BJIA/ICET CUCTEMOM CIIeNaTu3UPOBAHHBIX TTOHATHH.
— o0y4arolmicst TBEPAO YCBOMJI MPOTPAMMHBIN MaTepual, F[paMOTHO U
[0 CYIIECTBY MH3JaraeT €ro, ONHUPasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHIL;
@OpOION — He JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; §
GATTCHOY — YBA3BIBAET YCBOEHHBIE 3HAHUSA C IPAKTHYECKOM JESTEIBHOCTBIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJIOKEHHUS;
— JIeJaeT BBIBOJBLI M 000O0IICHMS;
— BJIQJIEET CUCTEMOM CHe[MaIN3UPOBAHHbIX OHITUH.
— 0OyJarONMICsl YCBOMJI TOJIbKO OCHOBHOW IMPOTPaMMHBIA MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPBIL;
— JIONYCKAaeT HECYIECTBEHHbIE OIMOKM U HETOYHOCTH;
«yIIOBJIETBOPUTEIIBHO .
GATTCHOY — HCTIBITHIBAET 3aTPYJHEHHUS B IMPaKTUYECKOM NPUMEHEHHH 3HAHUM
HallpaBJICHUS;
— cnabo apryMeHTHpPYeT HaydHbIE TIOJIOKECHHS,
— 3aTpyaHsAeTCs B GOPMYIHPOBAHUH BBIBOJOB U 0000ILEHHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIIEHHATM3UPOBAHHBIX TOHATHH.
— oOydJarlonmiicss HEe YCBOWJI 3HAUUTEIBHOW YAaCTH MPOrPaMMHOIO
MaTepuaia,
— JIOTYCKAaeT  CYLICCTBEHHbIE  OMMOKM W HETOYHOCTH  IpHU
«HEYTIOBJIETBOPUTEIIBHOY )
paccMOTpEeHUH MPoOIJIeM B KOHKPETHOM HallPaBlICHUU;
(I SAHTCHO? — UCTIBITHIBACT TPYAHOCTH B MPAKTUUYECKOM TPUMEHEHUH 3HAHUIA;
— HE MOXET apryMEHTHUPOBATh HAYYHbIE M1OJIOKEHHUS;
— He GopMyNUpYyeT BHIBOAOB U 000OILEHHUI.

10.3. TumoBbie KOHTPOJIbHBIE 33/IaHUS UIIU UHBIE MaTepUAIIbI.
Bompocs! (3agaun) amst sK3aMeHa npejacTaBieHbl B Tadnuie 15.

Tabnuua 15 — Bompocs! (3agaun) Uist 2K3aMeHa

Ko
No i/mt [lepeuenb BOMpOCOB (3a/1a4) IS SK3aMEeHa $
WHJIMKaTOpa
Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO
Bompocsr (3amaun) st 3adeta / audip. 3auera mpencTaBieHbl B Ta0muie 16.
Ta6muna 16 — Borpock! (3amaun) mist 3aueta / mudd. 3auera
Kon
Nen/m  |[lepeuens BompocoB (3a1a4) uis 3aueTa / aud. 3auera
p p (samas) x A WHJIMKATOpa
1. CdopmynupyiiTe OCHOBHBIE MOJOKEHUS KBAHTOBON MEXaHUKH: OIIK-1.3.1

KBAaHTOBAas DOHEPIus

1. 3anunmrte ypaBHenue Ilnanka, naiite OOBSICHEHHE TMOHSITHUIO

a. HaﬁTe XAPAKTCPUCTUKY U OMPCACIICHUC MOHATHUIO KOPITYCKYIISIPHOA




BOJIHOBOMW TyaJIu3M

6. 3anuumTe YpaBuenue Jle-bpoiins, naiite MoHSATHE JUIMHBI BOJIHB]
He-bpoiins.

2.3anunmre MaTeMaTH4eCKoe COOTHOIIICHUE [TpuHIIMNA
HeonpeaeneHHocTH ['eli3en0epra, (U3NYECKUil CMBICI .

CdopmynupyiiTe ompenenieHue TMOHSITHS «aTOM», AaTOMHOE SAPO
JaiiTe OMpeACiCHHE, YKAKUTE Ha COCTaB aTOMHBIX siIep
CdopmynupyiiTe omnpeneracHue v IMOHITHE BOTHOBON QyHKINH.

OIIK-1.3.1

3anunmrte YpaBHenue Illpeguurepa s aroma  Bogopoja
CdopmynupyiiTe moHsTHE BOJHOBOW (DyHKUMH, JlaliTe onpeaeneHud
KBanToBBIM uncnam, ux ¢usndeckuii cmeici. [IpuBenurte npumepsl
3all0JIHEHUsl AaTOMHBIX OpOMTaNeil 3JeKTpoHaMM, JalTe MOHATHS
IIpunuuny 3anpera Ilaymu, IlpaBuny XyHna, MIPABUITY,
Kneukosckoro.

OIIK-1.3.1

Chopmynupyiite mnoHsaTae Ileproauyeckoil CHCTEMBI SJIEMEHTOB
Hante onpenenenue llepuommueckomy 3akoHy Menpeneesa, Y
chopmynupynTe coBpeMeHHOoe omnpeaeneHue Ilepuonnyeckorg
3akoHa. [laiite onpenenenue rpynnsl, nepuoxa B IIC. Jlaiitg
00bCHEHHUE TaKUM MOHSITUAM, KaK aHAJIOTH, B YEM 3aKITI0UAETCS C CYTH
ATON 3aKOHOMEPHOCTH.

OIIK-1.3.1

CopmynupyiiTe M JnaiiTe omnpeneneHue TakUM IOHATHSIM,  Kay
paadyc aToMOB M HMOHOB, JHEPIrMM  HOHU3ALMH, CPOACTBO K
JJIEKTPOHY, AJIEKTPOOTPULIATEIBHOCTD, OKHCIIUTEJIBHO
BOCCTaHOBUTEJIbHAS ~ CIIOCOOHOCTB. IlpuBeaure npuMeEpb U
OOBSCHUTE 3aKOHOMEPHOCTh W3MEHEHHsS CBOMCTB II0 MEPHOIY H I(

rpynrne.

OIIK-1.3.1

ChopmynupyiiTe TOHSATHE XUMHYECKOW CBs3M. Ha3oBUTE OCHOBHBIG
XapaKTepUCTUKU X.C. Onunmre KBaHTOBO-MEXaHUYECKHUE
MIPEACTABIEHUS O NPUPOJIE XMMHUYECKON CBs3M, Teopus l'eliTiepa y
JlongoHa, pgaiTe MOHATHE OOpa30BaHUS JIBYXaTOMHOW MOJICKYIIBI
JlaiiTe 0OBSICHEHUE METOy BJICHTHBIX CBsI3eH, ykakuTe TUIBI XC |
IIpuBeaute mnpumepsl. KoBaneHTHas CBs3b, OaTbh OIPEIEICHUE
IIPUBECTU MTPUMEPBI.

OIIK-1.3.1

ChopmynupyiTe TOHATHE XMMHUUYECKOW CBsI3U. HeBaJIeHTHBIC THIIb]
XAMUYECKOM CBSI3U: METAJUIMUYECKAsl, JaWTe OINPENCICHUE TaKoM
CBSI3U U OOBSICHUTE MEXaHHU3M 00pa30BaHUs 3TONH XUMUUYECKOHN CBSI3HU.

OIIK-1.3.1

JlaiiTe  ompeneneHue YHHUBEPCATBHOMY KBaHTOBO-XUMHUYECKOMY
MeToay  omucaHusi — xumuyeckod ¢z (MMO)  meromy
MouekynapHbeix opoutaneit uiu (JIKAO), mpuBenute npumepsl Y
OIIPENENINTE NOPANOK CBSA3U, MAaTHUTHBIE CBOMCTBA.

OIIK-1.¥.1

Chopmynupyiite MoHSATHE TUOPUIW3ALMK  aTOMHBIX OpOHUTaseH,
[lepeuncnure Buabl rubpuan3anuii. Jlaite onpeaeneHne mMOHATHS O
nojsipHocTd  MoJekyn. [lpuBenutre mnpumepbl  MOJSAPHON U
HETOJIIPHON MOJIEKYJIBI.

OIIK-1.3.1

10.

ChopmynupyiiTe  ompeneneHue  paauoakTUBHOCTH.  Ha3oBUTY
BAOKHEHIIME CBOWMCTBA PaJMOAKTUBHOTO H3Iy4eHUA. o -,B- , 7 1
n3nydeHus. Jlaiite onpeneseHne OCHOBHOTO 3aKOHA PaJHMOAKTUBHOIO
pacriana. Jlaiite omnpenencuure Koncrante pacnana ((A)

OIIK-1.¥.1

11.

ChopmynupyiiTe TOHITHE XUMHUYECKOH TepMOIUHAMHUKH. JlaiiTe
ompesieNieHne TMOJTHOW JHEPIUH CHCTEeMbI, €€ (M3MYEeCKUH CMBICI,
chopMynHpyiTe TEPBBIA 3aKOH TEPMOIAMHAMUKH. HaMUIIITE

YPaBHCHHUC IICPBOT'0 3aKOHA TCPMOIUMHAMUKH.

OIIK-1.¥.1




12.

ChopmynupyiiTe TMOHATHE XUMHUUYECKOM TepMoauHaMuku. JlaiTd
OIlpe/ieNieHne CBSA3aHHOM HHEPruu CHCTEMbl, €€ (PU3MUecKuii cMbICI)
copMynHpyidTE ~ BTOPOW  3aKOH TEPMOJWHAMHUKH, HANUIINTY
YpaBHEHHE BTOPOT'O 3aKOHA TEPMOJINHAMUKU.

OIIK-1.¥.1

13.

Chopmynmupyiite moHSTHE XUMHYECKOW TepMOIUHAMUKU. JlaiiTg
ompeneraeHue cBoOoaHON »Heprum ['mbOca €€ Qu3nYecKuili CMBICI,
HanmuImTe ypaBHeHHe [nO0Oca, yKaXUTe KpUTEPUH MPOTEKAHUS
peakiuii. 3anuIMTEe YacTHYIO MPOU3BOAHYIO  YUYHUTHIBAIOIILYIQ
3aBUCUMOCTb dHepruu ['mb6ca oT cocraBa cuctemsbl. JlaiiTe mOHATH
XUMHUYECKOT0 MOTEHIMANA.

OIIK-1.¥.1

14.

ChopmynupyiiTe MOHSTHE XAMUYECKOM  KUHETUKH. JlaiTe
OlpeJieiecHne OCHOBHOTO  IOCTyJlaTa XUMHYECKOM  KUHETUKU
ChopmynupyiiTe MOHATHE MOJEKYISPHOCTH PEAKIUU U TOPSAKa
peaxuuu. [lepeuncnute Qaxropsl BIAUAIOIMME Ha CKOPOCTH
XAMUYECKOM peakiuu. YpaBHeHHE AppeHuyca, ypaBHeHUE BaHTA

Todda.

OIIK-1.¥.1

15.

ChopmynupyiiTe mOHSATHE  pacTBopa.  Ha3zoBUTE  OCHOBHBI|
XapakTepUCTUKU pacTBopa. JlaliTe MOHATHE O COCOOAX BBHIPAKEHMU S
KOHLIEHTPALIMM pacTBOPOB, KAKUE BUbl KOHIEHTPALUHI CYILECTBYIOT.
Hamummre dopmynsr s ux pacaéra (M, N, Cm, T, , ©)

OIIK-1.3.1

16.

CopmynupyiitTe omnpezneneHre NOHITUS «KOJUIMTATUBHBIE CBOWCTBY
pacTBOpoB». [laiiTe ompeneneHue TakMM HOHSTUSM, Kak Iuddysus,
ocMoc, ocMoTtudeckoe aaBieHue. Cdopmynupyiite 3akoH BaHTA
l'oppa u 3akonpl Payns. Ykaxute 3aBUCHMOCTH TEMIIEPaTypH
KPUCTAJUIM3ALMY U KAIIEHHS OT KOHIICHTPAlK pacTBOpA.

OIIK-1.¥.1

17.

ChopmynupyiiTe TMOHATHE 30HHOW TEOPUU KPHUCTAIUIOB, JaWTq
ONpEeNeNieHuEe  pealbHbIX  KpucTauioB. Jlaiite  ompexneneHud
HECTECOXUMETPUUECKUX COCIMHEHUN WM COCIUHEHUN MepeMEeHHOr0
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTAIIIOB IEPEMEHHOTO COCTaBa

OIIK-1.¥.1

18.

Cdopmynupyiite oHsTHE pacTBopa. [laiiTe ompeneneHne cocTapy
pactBopa. Kakue arperatHble COCTOSIHMS pacTBOpoB Bbl 3HaeTq
Kunkue pactBopel. [laiite ompexneneHne W (U3UUYECKUN CMBICT
TAaKoOIO SIBJIEHUS, KaK, JJIEKTPOJIUTHYECKAs] JUCCOLUALUS PACTBOPOB
IIpuBeauTe NpuMeEpBI.

OIIK-1.3.1

19.

ChopmynmupyiiTe TOHSATHE  JJIEKTPOJUTAa,  JIAHTE ONpPEIeIICHH
CWJIBHOIO M cjaboro syekrponuta. JlaiiTe ompenesneHue CTeneHy|
muccounanuu. llpuennre npumepsl. 3anuumre 3akoHbl Paymst s
AJIEKTPOJIUTOB, H30TOHUYECKU I KOA(DPUIIMEHT, PU3NYECKUIT CMBICIL.

OIIK-1.3.1

20.

ChopmynupyiiTe moOHSTHE:  BOJOPOAHBIN ToOKa3arenb.  JlaiTg
omnpeneJeHue HOHHOTO MPOU3BEAEHUs BOJIbl. Hanmunmre ypaBHeHUE
JUTSl pacdy€Ta BOJOPOJHOTO MOKA3aTeJIsl.

OIIK-1.¥.1

21.

ChopmynupyiiTe  ompenelneHue TakuX NOHATHH Kak: [wmaponuj
coJiei, MOHHO-OOMEHHBIE PEaKIHH, TEPEUNUCITUTE BHJIBI THIPOIIHA3a,
npuBenuTe mNpuMmepsl (Tpu Tuma ruaponusa). Onpenenute  PHA
pacTBOPOB TUPOIU3a, JANWTE ONMpEeeIeHuEe COBMECTHOTO TH/IPOJIN3a,
MPUBEIUTE TPUMEPHI.

OIIK-1.3.1

22.

ChopmynupyiiTe TOHATHE TPOU3BEACHUS pacTBOpuMocTh. JlaiTe
onpejeneHue  mpouecca  pactBopeHus.  Jlaiite  omnpeneneHud
HaCBIIIEHHBIX pacTtBopoB. JlaiiTe onpeneneHue KOHCTAaHTHI
pPacTBOPUMOCTH, BBIYUCICHHE PACTBOPUMOCTH B MOIIB/JI, T/II,

OIIK-1.¥.1

23.

ChopmynmupyiiTe TOHSTHE OKUCIUTENEHO-BOCCTAHOBUTEIIbHBI

npoueccoB.  JlaiiTe onpenereHne OKUCIUTENb, BOCCTAHOBUTEIND,

OIIK-1.3.1




MPUBEIUTE IPUMEPHl U YKAKUTE, B KaKUX CIydasx MOXKET OJUH Y|
TOT K€ OJJIEMEHT BBICTYNAaTh KaK OKUCIUTENIb WM  Kay
BOCCTaHOBUTEb.

24. |ChopmynmupyiiTe TOHATHE <«DJEKTPOAHBIM moreHmuamy. Jlairg  OIIK-1.3.1
ornpeseneHrue U PU3NYECKUI CMBICI IBOWHOTO JJIEKTPUUECKOTO CIIOS)
OOBsicHUTE SBJICHUS CKadka MOTEHIHanTa. Hamummrte ypaBHEHHE
Hepncra.

25. |ChopmynupyiiTe TOHATHE TalbBaHMYECKOTO dJemeHTa, mgaitg OIIK-1.V.1
OTIpEeNICICHNE TIOHSTHS <AJIEKTPOI» B JJICKTPOXUMHUHU, HAINUIIITY
ypaBHeHue HepHcra, ykakuTe, Kakue IPOLIECCHl NMPOTEKAIOT HA
KaTo/e, a Kakue Ha aHoje. 3alHIIMTE TOKOOOPAa3YIOIIyI0 PEeaKIHIo)
JUTSl TAJIbBAHUYECKOTO JIEMEHTA U CXEMY TaIbBAHUUYECKOTO 3JIEMEHTA,
JlaiiTe ompeneneHue 3JIEKTPOIUTHYECKOIO KIoYa, ero (pU3N4ecKui

CMBICII.
26. |ChopmynmupyiTe MOHSATHE JJIEKTPOJIM3a PACIIABOB M PacTBOPOB OIIK-1.V.1
JaiiTe OMNpeNeNeHue HTOro SIBJICHUS,  HAlNHWIMTE  IPOIIECCH]

IpOTEKAOIMe Ha aHoAe M Ha Katoje. Hamummre ypaBHEHHE
@apazes A7 3IEKTPONIM3a, OOBSICHUTE (DU3MUECKUH CMBICHT ,JalT
OTIPEJIENICHNE DJIEKTPOXUMHUYECKOTO 3KBUBAJICHTA.

27. |ChopmynmupyiiTe moHsTHE KOppo3us MeTaiuioB. Hazoute dakroper] OIIK-1.VY.1
BIMSIIONME Ha KOppo3uto MeTauioB. QOOBICHUTE MEXaHU3M
KOPPO3HOHHBIX IporieccoB. HazoBuTe crocoOs! 3aMThl OT KOPPO3UH.

28. |ChopmynmupyiiTe  MOHSTHE ctram. HazoButre ocHoBHbld  OIIK-1.B.1
KOHCTPYKIIMOHHBIE MeTaiuibl. CBolicTBa AmomMuHus, Xpoma, JKenesa)
WX  TIONydeHMEe W padUHUPOBAHHWE,  HCIOJL30BaHUE B

CaMOJICTOCTPOCHU U U HpI/I60p0CTpOeHI/II/I .

29. |ChopmynupyiiTe MOHSTHE  IOJIMMEPOB, cTpoeHue mnomumepoB W  OIIK-1.V.1
CIIOCOOBI  TOJTydeHHS, Ha30BUTE€ MPUMEHEHHE IIOJIMMEPOB B
MPOMBIIITIEHHOCTH

30. |[ChopmynmupyiiTe TOHATHE XHMHYECCKOW HICHTH(UKAIIUN BEIICCTB, OIIK-1.V¥.1
HazoBuTe MerTonpl KOIWYeCTBEHHOro aHaiuza. Kakue BuIbl
WHCTPYMEHTAJIBHOTO aHaJIN3a Bbl 3HAETE.

[lepeueHp TeM i1 KypCOBOTO IMPOCKTHPOBAHUS/BBIMOIHEHUS KypcOBOH pPabOTHI
MpecTaBIeHBI B TabmwmIe 17.
Tabmuna 17 — [lepeueHb TeM 1J1s1 KypCOBOTO MPOSKTUPOBAHUS/BBITTOTHEHUS KypCOBOM PabOTHI

Ne /i1 [TpuMmepHbIil mepedeHb TeM A1 KypcOBOTO MPOEKTHPOBAHUS/BBINIOIHEHUS
- KypCOBOM pabOThI

V4yeOHBIM ITAHOM HE IpEAYyCMOTPCHO

Bompocel i mpoBeIeHUS TMPOMEKYTOYHOM aTTecTallid B BHUJIEC TECTUPOBAHUS
npenacTaBiaeHbl B Tabmuie 18.

Tabnuua 18 — IlpumepHblii nepedeHb BOMPOCOB JIJIsl TECTOB

Ne i/m IIpuMepHBI nTEpedYeHb BOIIPOCOB IS TECTOB Kon
MHANKATOpa

1. |[IpounTaiiTe 3a1aHMe U 3aMUIIUTE Pa3BEPHYTHIN 0OOCHOBAHHBII OTBET OIIK-1.3.1
Kakue kBaHTOBBIE UMCIIa TOJIHOCTBIO XapaKTEPU3YIOT SHEPIUIO
AJIEKTPOHA




0 Omanon omeema: B keanmosoii mexanuxe xkasxcoas AO

onpeodenaemcsi mpems K6AHMOBbLIMU YUCIaMU: N -21a6HOe KEAHMOB0e

yucno, onpedeisem oowuil 3anac dHepeun (npunumaem sHavenus 1,2,3 u

m.o0. 00)

| ~opbumanvHoe k6anmogoe Yucio onpeoensiem opoUmManbHbllic. MOMEHM

KOUYeCcmaea 08UuMCeHull 21ekmpona (npunumaem 3uavenus 0,1,2,3 u m.o.

0o N-1). Kaosicoomy 3Hauenuro enasnoco KeaHmo8o2o 4ucid,

coomeemcmeyem N 3HAYEHULl OPOUMATbHOCO K8AHM 06020 yucia l.

Opbumanvuwlii MOMenm Koauuecmaea osudicenutl, smo eexkmop, (L) eco

AOCONOMHASL BEIUYUHA NPUHUMAEN CIPO2O ONPEOelEHHbLE KBAHMO0BbLE

snayenus. Takum oopazom, o0bo3HaueHue 1106020 NOOYPOBHs

onpeodensemcsi 08yMsl KBAHMOBLIMU YUCAMU, 2LABHBIM U OPOUMAIbHBIM

K8aHmosvimu yuciamu. L

m, —  MACHUMHOE KEAHMOBOE YUCILO ONPEOeIIiem B03MONICHbLE SHAYECHU

npoeKyuu opoUmManrbHO20 MOMEHMA KOIUYEeCMEa OBUNHCEHUSL
9NEKMPOHA HA PUKCUPOBAHHOE HANPABIEHUE 8 NPOCMPAHCTIE.
ms —, 1 cnunosoe keanmosoe uucio — cobCmeen bl MACHUMHbLU
ST o MOMeHm UMnyibea, nPoeKyus 6eKmopa CRUHA Ha onpeoenéntoe

HAnpasieHue GHeUWHe20 NoJisl, MONCEM NPUHUMAMb 3HAYECHUsL

Takum 0Opazom noiHyI0 HePeUro 1eKMpoHa XapaKmepusyom .

N -enagnoe KeaHmMosoe Yucio u | —-opoumanbHoe KaHmogoe Yucio

[IpounTaiite 3amanue, BHIOCPUTE MPABUILHBIN OTBET M apTyMEHTUPYUTE
3TOT BBHIOOP.

B arome, sanekrponHas opmyna KOTOPOTO
15225%2p®3523p®3d1%4s24p®4d®5s?, ... BaneHTHBIX BICKTPOHOB . ..

a. 3; b. 2;

c.9; d.5;

Apeymenmuposannsiil omeem:

Coenacho 31eKmpoHHO20 NACNOPMA , ONPEOeIUM dJleMeHm, IMO HUOOUL,
HA BHewHell INeKMPOHHOU OPOUMANU HAX00AMCsl 2 CNAPEHHbIX
2eKMpoHa Ha 5% - nodyposHe , KOmopwie 8036YACOUsC NePexodsim Ha
5-p! nodyposens a maxace 3 snexkmpona na 4d3-nodyposne, maxum
0bpasom 5 HecnapeHHvIX aﬂekmp0H06(5815p14d3) onpeoesion
KOJIU4eCmeo 8aneHMHbLX 2JIeKMPOHO8.

[Ipasunvuviti omeem. d

OIIK-1.3.1

[IpouuTaiite TEeKCT, BEIOEPUTE NPABUIIBHBIN OTBET U 3alIUILINTE
IIOCJIEJOBATEIBHO JIEMEHTHI B IIOPS/IKE YBEJINUEHUS CIIMHOBAJIEHTHOCTH
JUISL CIIEYIOIIMX 3JIEMEHTOB B BO30Y)KIEHHOM COCTOSIHUH.

a.Al ; b. Mn;

d. Be; e. As

Kmo4 npasuivhoco omeema. d, a,e,b

OIIK-1.3.1

[IpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE. K KaXK10i1 O3UIIUH,
TAaHHOM B IEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
npaBoM cTosdie. Ha BHemHeM 3JIEKTpPOHHOM YPOBHE HAaXOIHTCS :

a. Sc; 1. 3 anekrpona
b. Sh; 2. 4 snekTpoHa
d. Ge ; 3. 1 snekTpoH
e. Si 4. 2 snexTpoHa
5. 5 251eKTpOHOB
6. 6 DJIEKTPOHOB

OIIK-1.3.1




K04 npaeulbHoco omeema.

a b d e

4 S) 2 2
[TpounTaiiTe TEKCT, BEIOEPUTE MTpaBUIIbHBIE BapuaHThl oTBeTa M 3anuumTe |OI1IK-1.3.1
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. 3

MNPCAIOKCHHOTO IMTCPEUYHA BCIICCTB BI)I6epI/ITe BCUICCTBA HMOHHOIO
CTPOCHUS B KOTOPOM IMPHUCYTCTBYCT KOBAJICHTHAA IMOJIAPHASA CBA3b:

1. Xnopoogopon, 2.Kapbonar narpus, 3. Oxcug cepsi (IV), 4. AMMmuak,
5. Cynbar xenesa(ll)

[IpaBunbHBIN OTBET2,5.

O6ocHoBanue: IOHHYIO KPUCTAUIMYECKYIO CTPYKTYPY HMEIOT BEIECTBA B
y371aX KOTOPBIX HAXOJATCS WOHBI, HO CIIOKHBIE MOHBI 00pa3yloTcst U3
3JIEMEHTOB C pa3HoM dJekTpooTputiaTenbHocThi0. Kak 1o CO32- B
kapboHaTe HaTpus M SO42- B cynbdare jxenesa, rjae MexIy KUCIOPOIOM Y
HJIEMEHTOM KOBAJICHTHAS MOJISIPHAs CBSA3b. TakuM 00pa3oM COJIHM UMEIOT
HMOHHYIO CBSI3b, HO CJIO’KHBIE HOHBI BHYTPH KPHCTANIOB UMEIOT
KOBAJICHTHYIO MOJIAPHYI0. OCTalbHbIe IPEUIOKEHHBIE BELIECTBA UMEIOT

MOJIEKYJIIPHBIE CTPYKTYPBI

[IpounTaiiTe TEKCT U 3aUIIMTE pa3BEPHYThIII 00OCHOBAHHBIN OTBET.
JlaiiTe onpenenenre BOTHOBON (PyHKIIMHU, YKOKUTE €€ PU3NIECKUN CMBICIT.
Omanonuwll omeem . 3aKoHbl 0BUNCEHUS YACMUY 8 KBAHMOBOU MeX AHUKe
svipadicaromces ypasHenuem LlIpéouneepa. Omo ypasrnenue npeocmasisiem
coboil dughpepenyuanvroe ypasHerue 8 HACMHBIX NPOUBOOHBIX. DMO
ypasHeHue onucvlieaenm nogeoeHue d1eKmpoHa 8 amome, mo ecmb
CBA3bI8ACH IHEP2UIO CUCEMbL C e€ BOJIHOBbLIM O8udiceHueM. Taxkum
obpazom eonnoeas hynkyus (¥ )xapakmepuzyem 6eposmHOCHb

HAX 0J#COeHUsL TIeKMPOHA 8 NPOCMPAHCIEe, MO eClb PU3UUECKUti CMbICII,
9Mo 061acmb 8 NPOCMPAHCMGe, 20€ 8EPOIMHOCIbL HAX 0HCOCHUS]
NEeKMPOHA MAKCUMANLHO, 9MY 001ACmb HA3bI8AEM OPOUMATbIO.

OIIK-1.3.1

[IpouuTaiite TEKCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3AMUIIMTE

aprymMeHThl, 000CHOBBIBaroIMe BbIOOp. Pacmonoxuts anements A
MOATPYIIIBI B MOPSIIKE YCUICHUS METANIMYECKUX CBONCTB:

a. Be, Mg, Ca, Sr, Ba, Ra;

b. Mg, Be, Ca, Ra, Sr, Be;

c. Ca, Mg, Be, Sr, Ra, Ba;

d. Sr, Ra, Ba, Ca, Be, Mg;

e. Ra, Ba, Sr, Ca, Mg, Be

Apeymenmuposannuiii omeem: C ygeauueHuem amomHo2o paouyca
VBENUUUBAIOM Sl 80CCINAHOBUMENbHBLE CEOUCMA, MO eCb MEMALIUYecKue,
paouyc 6 IICO 6 noopynne ceepxy 6Hu3 y8eaudu8aemcs, COOmMeen cmeeHHo
U MEManIU4HOCHb YBeIUIUBACTCSL

[IpasunvHolil omeem: a

OIIK-1.3.1

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIILHBINA OTBET U 3AMUIIATE
apryMeHTbl, 000CHOBBIBAIOIIE BEIOOP OTBETA
B xnopune kanbiius CaCly ... xumudeckast cBs3b.

d. HENOJIsIpHAasA KOBAJICHTHA,

OIIK-1.3.1




b. monsipHast kKoBaJCHTHAS,

C. HOHHas,;

d. Merayumyeckas

Omeem: Honnas;

Obocnosanue omeema:CaCly, smo conw obpazasannas snemenmamu ¢
As/0 >1.9, ces3b uonnas

[TpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEOBATEIBHOCTh METAIJIOB,
KOTOpPBIE BOCCTAHABIIMBAIOTCS HA KATOJIE IPH AJIEKTPOIIN3E PACTBOPOB
coneit: 1.Cynbdar menu,

2. Hutpar cepeOpa, 3.
Cynbgar xenesa,

4.Cynpdar uuHKa

[TpaBunbHbIA OTBET2,1,3,4.

OIlK-1.3.1

10.

[IpouwnTaiiTe TEKCT, BEIOEPUTE TPABUIBHBIC BAPHAHTHI OTBETA U 3AMUIINTE
apryMeHThI, 000CHOBBIBAIONIME BEIOOP OTBETOB. M3 uncia, yka3aHHBIX B
Py SJEMEHTOB BBIOEPHUTE JIEMEHTHI, I KOTOPBIX XapakTepHa
MMOCTOSIHHAS CTCIICHb OKMCIICHUS. 1. K, 2.
Br, 3.1, 4. Mn, 5.Ca. NpPasUNIbHBLL OMeem
1,5. Obocuosanue:Ha
BHeUIHell 21eKMPOHHOU OPOUMAanu y Kauusi Haxoo0umcs moJibKo 0OUuH
91eKMPOH , NOIMOMY OH MOAHCem 0moasams e20 U nposasisims cm ok +1, y
Kanvyus 2 3IKMPOHA OH MOdNCEm 0moasams moabko 2 91eKmpoHa u
npossiams cm ok +2.

OIIK-1.3.1

11.

[TpounTaiiTe TEKCT U 3aIUIIMTE Pa3BepHYTHIH 000CHOBAHHBIN OTBET.
[laiiTe onpeneneHne ralbBaHUYECKOTIO JIEMEHTA.

Omanon omeema: I anveanuyeckuti 3nemenm, 5mo ycmpoucmaeda, npu
NOMOWU KOMOPO20 XUMUYECKAsl IHeP2usl Nepexo0um 8 d1eKmpuieckyio 3a
C4ém OKUCIUMeNbHO-60CCMAHOBUMENbHO20 npoyecca. Ycmpoticmeo
npeocmasisiem codooll 08a 1eKmMpooa MEMALIUYECKUX, JNIeKMPOIUM U
anekmpoaumuyeckuti kiod. Ha snexkmpooe (kamooe) npomexaem npoyecc
80CCMAHOBIEHUS KAMUOHO8 HA dNleKmpode( aH00e)npoyecc OKUCIEeHUs.
Mmemainua.

OIlK-1.3.1

12.

[IpounTaiiTe TEKCT, BEIOEPHUTE MPABUIIBHBIN BApHAHT OTBET U 3alIU I TE

apryMEeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA. 3aKoH,
KOTOPBI TTIACHT, YTO KOJTUYECTBO Ta3a, PACTBOPEHHOTO B KUIKOCTH,
MPOITOPITMOHAITBHO €r0 NapIHATBEHOMY JIAaBJICHUO: a. 3aKOH
JlanpTOHA

b. 3akon I'eit Jlroccaka C.
3aKkoH ['eHpu

d. 3akon Payss nPasuibHblLL
omeem c. ObocHnosanue

omeema: 3aKoH, N0 KOMOpPOMY Npu NOCMOSHHOU

memnepamype pacmeopumocms (KOHyeHmpayus) 2a3a 6 OaHHOU
HCUOKOCU NPAMO NPONOPYUOHANLHA OABNEHUIO 21020 2A3d HAO
pacmeopom .onucau anenutickum xumuxom Y. I'enpu 3axon npucooen

ub 0151 UOEATIbHBIX U NPedeibHO PA30A6IeHHbIX PACBOPOS U

OIlK-1.3.1




nesvicokux oaenenui. Cy= K [1P, K — koncmanma ['enpu, [1P-
napyuanvroe oasnenue, Cy— MOJISAPHASI KOHYESHMPAYUSL.

13.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEI0BATENIbHOCTH BO3PACTAHU S
3HaueHUs PH uX BOAHBIX paCTBOPOB 7Sl CIEAYIONMX BEIIECTB:

1. Cynbdar xenesza(lll)

2. Hutpat nutus , 3.
Cunmkar xanus,

4. CepHas KucioTa

lIpasunvroiti omeem.: 4 —1—2—3.

OIlK-1.3.1

14.

[IpounTaiiTe TEKCT W YCTAHOBUTE COOTBETCTBHE. K Kaxaoil MNO3UIIMH,
MaHHOI B JIeBOM cToOIe, MOoAOepUTe COOTBETCTBYIOUIYIO IMO3UIIUIO B
IIPaBOM CTOJIOIE

a......3s°3p°3d" 4s°4p°4d” 1. Sc,

b....... 4s%4p°40°55°5p°54° 2. Ge,

d ... 4s24p?4d° 3. Sh,

€ 35%3p?3d° 4. Si

[Ipasunvroiti omeem:
a b d e
1 3 2 4

OIlK-1.3.1

15.

[TpounTaiite TeKCT, BEIOEpUTE NPAaBUIIbHBIC BAPUAHTHI OTBETA M 3AIIMILNTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETOB.

@opmynbl AnsS pacyeTa U3MEHEHHUS SHTANbIIMM M SHTPONUU B XOJQ
XUMUYECKON peakiuuu, mpoTekaroneil mo ypasaenuwo 2A + 3B = C + 4D,
UMEEeT BUL ...

AH 0 a. = (AHC + AHD) - (AHA + (AHB),

peakiun 0 b. =(AHc +4 AHp) - (2 ;
H . ( c D) ( AHp + 3 AHB),

0 peaKuuu

AHpeaKL[I/II/I C. =(2AHaA + 3 AHg) - (AHc + 4 AHp);

Aso d = (SC +4 SD) - (2 SA + BSB)’
peaxIyu ASO e. = (ASA + ASB) + (ASC + ASD)

A peaian o _(AG, + ASg) + (ASc + ASp)
peakuuu

Ipasunvuviti omeem: b, d.

Obocnosanue omeema: Coenacho nepeomy u mopomy cie0Cmeuro 3aKoHa
['ecca mennogotl s¢hgpexm xum. peaxyuu paser cymme smanvnuti OTIK-
7.3.1npodyxkmos peaxyuu ¢ y4émom cmexuomempueckux

KO Puyuenmos MuHyc cymma dHaIbnuil UCX 0OHbIX BeUeCms ¢ yuEémom
cmexuomempuieckux ko3gguyuenmos. /s sumponutinozo s¢hgexma
AHANIOZUYHO.

OIIK-1.3.1

16.

[IpounTaiiTe TEKCT ¥ YCTAHOBUTE MOCIICAOBATEIBHOCTD B MIOPSIAKE
yBenuueHus Macchl pactBopéaHoro Na;SOy, BemecTBa, 00HeMbI
PacTBOPOB OJIMHAKOBBIC, INIOTHOCTh MPUHSATH ~ 1, €CIIM KOHLIEHTPAIUs
3THX PacTBOPOB:

a. 0,1mponiertHas  b. 0.1momnspHast

C. 0.lnopmansaas  d.0.1 mossutbHAsS

3anuImTe COOTBETCTBYIOIIYIO MOCIEI0BATEIBbHOCTS OYKB ClieBa HAIpaBo,
[Ipasunvnoii omsem: a,c,d,b

OIIK-1.¥.1

17.

[TpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K KayK10i1 MO3UITUH,

OIIK-1.V.1




JTAHHOU B JICBOM CTOJIOIIE, TTOJOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO B
npaBoM cTosbie. OnpeaenuTe BET HHAUKATOpA - PeHoNpraneHa

18.

a. KBr 1.ManuHOBBIN
b. NaOH 2.BecuBeTHbIi
c. LiCl 3. Kénterit
d. Na,CO3 4. Cunuii
NPABUTILHBLLL OMEENL.

a b c d

2 1 2 1
[IpounTaiiTe TEKCT M 3aNUIIATE PA3BEPHYTHI 0OOCHOBAHHBIN OTBET
Onpenenenue, 4To SABJISIETCS KpUTEPUEM MTPOTEKAHU S PEAKIINU Jos
peaknnu A—B, xoTopas nmpakTudecku UAET 10 KOHIA OmnpeaeinnTe AS
pEeaKInu, €CIIM PEaK s IK30TEPMUYECKas.
| AH | > |'|' AS| Omanonnvlii omeem: JOK30mepmuieckas peaxkyus — ndg

yenosuio, mo ecmv AHpeqpu <0, Kpumepuem npomexanus
peaxyuu aeuaemcs usmeneHue c80000nou suepeuu Iuooca, ecnu AG<0
mo makas peakyus 603modcHa coanacro ypasuenuro: AG = AH,eqmpun 1
TUAS |, no mak xax AHpeayuu <0, no ycnosuro, a peaxyus npomexaem
eciu  AG < 0, credosamenvho, cocnacro ypasnenuto suepeuu 1 uboca,
AS modrcem umemsb GeNUUUHY U NOTOHCUMENLHYIO U OMPUYAMENBHYIO, HJ
Venogue 00NIAHCHO Oblb BLINOIHEHO. .

OIIK-1.¥.1

19. [[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. K Kaskmo# mo3nunnw, OIIK-7.V.1
JTAaHHOM B JIEBOM CTOJIOLIE, TOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO B
npaBoM cTosOme. s peakiuu npu JaHHBIX YCIIOBUS BO3MOXKHO
MPOTEKaHUE:
a. AH>0, AS<O0; 1. B mpsIMOM HallpaBJICHUU . 2.
b. AH<0, AS>0; B 00paTHOM HaIlpaBJICHUH. 3.8
c. AH>0, AS>0; COCTOSIHUM PaBHOBECUS
d. AH<0, AS<0
[IpaBuiIbHBIN OTBET:
a b c d
2 1 1 1
20. ([TpounTaiiTe TEKCT, BHIOCPUTE MPAaBUIBHBIN OTBET U 3aITUIINTE OIIK-1.V.1

apryMeHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

TennoBoil 3gpeKT XuMHUUECKOW pPeaKuu, MPOTEKAIOLIEH MPU MOCTOSHHOM
NaBJICHUH, pAaBCH H3MEHECHHIO: a.
BHYTpPECHHEU SHEPTHH; b.
SHTAJIBIINN;

C. sHepruu ['u66c¢a;

d.sHTpOMHH. Omeem.:
b. Omeem:
Tennoeoti s¢hgpexm xumuueckoul peaxyuu Onpeoensiemcsi Co2nacHoO

nepeomy saxony mepmoounamuxu: AH = AUTPAV, credosamenvro




omeem. SHmajlbnuu.

21.

[IpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBUE. K KaxXI0M MNO3UIUM,
MaHHOI B JieBOM cToOIe, MOoAOepUTe COOTBETCTBYIOUIYIO IO3UIIUIO B
mpaBoM cTonOIe. B KOHTakTe HaxXOIATCS METAUIbl B PAa3MUYHBIX Ccpelax
KaKye IPOLIECCHI IPOTEKAKOT Ha KaTOIE.

a. Zn/Fe pH <7 1. Pb“* +2e = Pb’

b. Cu/Fe pH >7 2. O +2H,0 + 4 & —40H

c. Pb/Fe pH ~7 3. Fe?* +2e = Fe’

d. Ni¥Cu pH <7 4.2H,0 - 48 — Oy + 4H"
5. 2H" +2 & — H,°

[IpaBuIbHBINA OTBET:

a b C d
5 2 2 5

OIIK-1.¥.1

22.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEAOBATEIBHOCTD Pa3psuKEHUS
BEINECTB HA KATOJIE TPHU MPOXOKICHUHU ITOCTOSHHOTO
AIEKTPUYECKOTO TOKA JJISl CIEAYIOIMX PAcTBOPOB:

a. xsmopuaa meau (1) ,
b.cepHOIi KHCOTHI,
c.xmopua xenesa (I1),
d.cynbdara HuKens,

Ipasunvuviti omseem: a. b. d. C.

OIIK-1.¥.1

23.

HpO‘lPITElﬁT € TCKCT, BBI6epI/ITe MMpaBUJIbHbBIC BApUAHTHI OTBETA U 3aITUIIATC
apryMeHThbI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. J1JIsl 3alMTH KaJAMUS OT
KOPPO31H BO BIIAXKHOM BO3YXC B KQYECTBEC KATOJHOI'O IMOKPBITHUSA MOXKHO
HCITIOJIB30BAaTh ...

a. Al; b. Mn;

c.Co; d.Cu

[Ipasunvhoviti omseem: C, d.

O6OCH0661HM€.‘KLIWIO()H6ZM NOKpblMUem MoaHcen CiyHcunob mejidill,
971eKMPOOHBLI NOMEHYUAT KOMOPO20 OoJiee dNIeKMPONOTIONCUNENbHBLI YeM
SCIM/;UI/L;CIQMblIZ memaJ, CO2JIACHO ma@zuubz cmaﬂdapmnblx 3]Z€Kmp00Hblx
nomeHyuaulos 60]166 QJIEKMPONOIOAHCUM ENIbHBLIE NOMEHYUAIbL, Y Memalloe.

c.Co, d.Cu

OIIK-1.¥.1

24.

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE. K Ka)K10i1 mO3UIIUH,
JTAaHHOI B JIEBOM CTOJI01I€, TO10eprUTE COOTBETCTBYIOIIYIO MO3ULIMIO B
npaBoM cTosoie. TemneparypHblil k03(QpUIIMEHT peakuu paBeH 3 Kak
M3MEHUTCSI CKOPOCTh XMMHYECKOW PEAKLMH, €CIIU TEMIIEPATYPY U3MEHUTH!

a. TTOBBICHTb Ha 40° 1. 287 pa3t
b.mouusuTs Ha 40° 2. 421 pa3?
C.IIOBBICHTH Ha 55° 3. 81pa3?
d.moBeIcKHTH Ha 30° 4. 27 pa3?
5. 8lpaz]
NPABUNLHYLIL OMBEN
a b C d
3 5 2 4

OIIK-1.¥.1

Hpumeuanue: Cucmema OUCHUBAHUA MEeCmOoeBblx 3a0anuii:




1 twm) 3amanne KOMOMHHPOBAHHOIO THIIA C BLIOOPOM OJHOIO BEPHOIO OTBETA M3
YeThIpeX NPEII0KEHHBIX H OOOCHOBAaHHEM BBIOOpA CUUTAETCA BEPHBIM, €CIM IIPABHIBHO
yKazaHa LHM@dpa U MPUBEACHLI KOHKPETHBIE apryMEHThI, MCIIOJb3yeMbl€ IIPH BBIOOPE OTBETA.
[lomHOE coBmajeHHe ¢ BEPHBIM OTBETOM OIEHHMBAaeTcs 1 OayioM, HEBEPHBIM OTBET WJIH €r0
otcyrcTBUe — 0 6amioBs.

2 tum) 3amanre KOMOMHUPOBAHHOTO THIIA C BLIOOPOM HECKOJILKUX BAPHMAHTOB OTBETA U3
NPEeMIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CJIH IPABUJIBHO
yKa3aHbl [MUQPLI U TPUBEACHBI KOHKPETHBIC apryMEHThI, UCIIOJIB3YeMbIC IIPH BHIOOpPE OTBETOB.
[TomHOE coBmafeHNE ¢ BEPHBIM OTBETOM OIlCHHBAETCS | OAyuIoM, €Cii JOIMYIICHBI OMMOKA WUITH
OTBET OTCcyTcTBYET — () OasIoB.

3 tun) 3amaHue 3aKphLITOrO THIIA Ha YCTAHOBJIECHHE COOTBETCTBHS CUHMTAETCS BEPHBIM,
€CJIH YCTaHOBJICHBI BCE COOTBETCTBMSA (IIO3UIIMH M3 OJHOIO CTOJIOIA BEPHO COIIOCTABJICHEI C
MO3UIUSMH JIpyroro ctojioma). [losHoe coBmameHne ¢ BEpHBIM OTBETOM OIlCHHBAeTcs 1 6amioMm,
HEBEPHBIN OTBET UK ero oTcyrcTBue — () 6ammon

4 tum) 3amaHue 3aKphITOTO THIA HA YCTAHOBJICHHWE ITOCIIEIOBATEIBHOCTH CUHUTACTCS
BEPHBIM, €CJIH IPAaBUIBHO VKa3aHa BCS IMOcCIenoBaTeabHOCTh Iudp. IloaHoe coBmameHue c
BEPHBIM OTBETOM OIICHUBAETCs | OayyioM, eclu TOMYIIEHBI OMMMOKA UM OTBET OTCYTCTBYeT — O
0amIoB.

5 Ttun) 3amaHue OTKPLITOIO THIIA C PAa3sBEPHYTBIM OTBETOM CUHMTAETCS BEPHBIM, €CIU
OTBET COBIIAJACT C ATAJOHHBIM II0 COJCPKAHHWIO M HOJHOTE. IIpaBUIIBHBEIA OTBET 3a 3aJaHHC
olleHHMBaeTcsa B 3 Oajuia, eClIM JONYIEHa oJHa onmoOKa \ HETOYHOCTE \ OTBET IIPaBHIIBHBIN, HO HE
NOJIHBIHN - 1 Oay, ecnu nomyiieHo Oojiee 1 onmmOKu \ OTBET HENPABHIIBHBIN \ OTBET OTCYTCTBYET
— 0 0amIoB.

[lepeueHb TeM KOHTPOIBHBIX PA0OT MO AUCHMUIUIMHE OOYYAIOUMXCS 3a04YHON (HOPMBI
oOyJeHws, TIpe/icTaBlieHbl B Tabwie 19.

Tabmuna 19 — [epeueHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeueHb KOHTPOJIBHBIX pabOT

He npenycmoTpeno

10.4. Metoguueckue  Marepuaibl,  ONPENCISIONME  MPOUEAYphl  OIICHUBAHUS
UHJMKATOPOB, XapaKTepU3YIOUMX d3Tanbl (OPMHPOBAHUS KOMIIETCHIIMH, CoOJepxkarcs B
JOKaIbHBIX HOpPMAaTUBHBIX akrax [YAIl, permaMeHTHpyOUMX MOPSOOK M HpOLERypy

IPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi O0Yy4aroLUmXCs
I'VAIL

11. MeToauyeckue yKa3aHus JIJisl 00y4alOIMXCsl 0 0CBOE HUIO AUCIUILINHBI

11.1. MeToanyeckue yKa3zaHusi /sl 00y4aIOIMXCH 10 0CBOE HUIO Jie KIIMOHHOTO
MaTepuaJia
OCHOBHOE Ha3HAUEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKd CTPOMHOE, CUCTEMHOE,
IIyOOKOe W SICHOE HW3IIOKEeHHE ydeOHOro Marepuana. HazHaueHue COBpPEeMEHHOHW JICKIIMU B
paMKax AUCIUIIIUHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHQOPMAIUIO O TEME, & B OCBOCHUH
GyHIAMEHTATBHBIX MPOOJIEM TUCHUIUIMHBI, METOJIOB HAYYHOTO TIIO3HAHWS, HOBEHIMX
JOCTH)KCHUW HAyYHOW MBICIHA. B ydueOHOM mpoliecce JICKIHs BBITIOJHICT METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(opManonHyo (yHKuMU. JIekiusa packpbIiBaeT MOHSITUWHBINA anmapaT
KOHKPETHOW 00JacTh 3HaHWs, €€ MpoOJeMbl, JaeT LEeJIbHOE MPEICTaBICHUE O JUCIHIUINHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JTUCIUIITHNHAMH.
[InaHupyeMBbIE PE3YIBTATEL IPH OCBOCHHHU O0YUAIONMMUCS JIEKIIMOHHOT0 MaTepHaia .
— HOJ'Iy‘IeHI/Ie COBpeMeHHBIX, OEJIOCTHBIX, B3aMOCBSI3aHHBIX 3HaHI/II71, ypOBeHB
KOTOPBIX OMPEEINISETCs 1eNIeBON YCTAHOBKON K Ka)XI0H KOHKPETHOU TeMe;




— TIOJIy4E€HHUE OIBITa TBOPUYECKOHN pabOTHI COBMECTHO C MPEIOaBaTeIIeM;

— pa3BUTHE TNPOPECCHOHATBHO-/ICNOBBIX  KAa4eCcTB, JIOOBM K TMpeAMETy H
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBITITICHUSI.

— TOsBJIEHHE HEOOX0AMMOTO HHTEpeca, HEOOXOAUMOTO /sl CAMOCTOSITETIbHON paboThI;

— TIOJNlydeHHE 3HAHWH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHHKA U O
MPOTHO3€ UX PA3BUTHUS Ha ONMIKAIIME TOJIBI,

— HAyYUTHCS METOJMYECKH O00padaThiBaTh MaTephal (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh WX B  Pa3IMYHBIX
dopMynupOBKax);

— TOJIy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHSITHMA.

JlekUMOHHBIN MaTepuan MOXKET COMPOBOXKIATHCS JIEMOHCTpaluedl ClalioB U
UCIIOJIb30BAHMEM PA3aTOYHOTO Marepuajga NpH MPOBEICHHUH KOPOTKUX JUCKYCCUU 00
0COOEHHOCTSIX TPUMEHEHHUS OTACTBHBIX TEMATHK MO TUCITUTUIHHE.

CTpykTypa MpeaocTaBJieHUs JEKIIMOHHOIO MaTepuania:

— JIEKIIMU COTJIacHO pasnenam (Tabin.3) u Temam (Tadi.4).

11.2. MeToanveckue yKa3aHus 1Jisl 00y4AOMMXCsl M0 BbITIOJIHE HHIO J1a00pPaTOPHBIX

padot

B xozme BeImonHeHus 1a0OpaTOpHBIX paboT oOydaroumiics MOJKEH YrIyOuTh U
3aKpEeNUTh 3HAHUS, NPAKTUYECKHE HABBIKU, OBJAJETh COBPEMEHHOMW METOJIMKOW M TEXHHUKOMN
SKCIIEPUMEHTa B COOTBETCTBUM C KBATM(UKAIMOHHON XapaKTEpPUCTUKONH OO0Yyd4arolerocs.
Beimonnenune nabopaTopHBIX pabOT COCTOUT M3 IKCIEPUMEHTANBHO-TTPAKTUUECKON, pacueTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beinmonnenue nabopaTtopHbIx padOT 0oOydaronmMCs SIBJISIETCS HEOTHEMJIEMOM YacTbhiO
W3y4eHUs AUCIUIIIUHBI, OINpeAenseMold y4eOHBIM TIJIAaHOM, W OTHOCUTCS K CpPEICTBaM,
o0ecrieunBarOLMM PELIEHNE CIEAYIOIMX OCHOBHBIX 3a/1a4 00yJaroIlerocs:

— TMpuoOpeTeHue HaBBHIKOB HCCIENOBAaHUS TPOIECCOB, SBJICHHUH U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOU JWCITUTIIIUHEL;

— 3aKperuieHHe, Pa3BUTHE U JeTalM3alus TEOPETUUYECKUX 3HAHWH, MOJTY4YEHHBIX Ha
TICKIUSX;

— TIOJIydeHHE HOBOUM WH(POPMAIIUH 10 N3ydaeMO TUCIIUIIIINHE,

— TMpuUOOpeTeHHWE  HAaBBIKOB  CAMOCTOSATENBHONH  paboTel ¢ J1ab0OpaTOpHBIM
obopymoBaHuEeM U MpuOOpamH.

3amanue u TpeOoBaHU K MPOBEICHUIO J1a00paTOPHBIX paboT

3aganne K BBIMOJHEHHUIO JIAOOPAaTOPHOW pabOThI BBIJAETCS MpEnojaBaTelieM B Haudaie
3aHATHS B COOTBETCTBUHU C TIJIAHOM 3aHATHH. TeMbl 1abopaTopHBIX pabOT mpuBeaeHbI B Tabm. 6
JAHHOM MPOrpaMMBl.

Beinonnenue nabopatopHoi paboThl COCTOUT U3 TPEX ITAIOB!

—aHaJUTHYECKOTO;

—pacdeTHO-TpaduyecKoro;

—KOHTPOJIBHOTO B BU/IE 3alMTHI OTYETA.

Crpykrypa u dopMa oTdera o 1abopaTopHOi pabore

OTtyer 0 mabopaTopHOU paboTe MOKEH COACPIKATh: TUTYABHBIN JTUCT, OCHOBHYIO YacCTh,
BBIBO/IBI 110 PE3yAbTaTaM UCCIECTOBAHUMN.

Ha tutynpHOM nmCTE€ AOKHBI OBITh YKa3aHbl: Ha3BaHWE AUCIUILIUHBI, Ha3BaHUE
nabopatopHoi pabOThl, (aMWJIUS W HWHHUIHUAIBI TMpernoaaBaTess, (aMUIUsS W WHULHAIBI
CTY/IEHTa, HOMEP ero y4eOHOI IpyIbl U JaTa 3aiMThl PadoThI.

OcHOBHas 4YacTh [OJDKHA COJEpKaTh 3aJjaHue, pe3ylnbTaThl AKCIEPUMEHTAIBHO-
MPAKTUYECKOW pabOThI, paCUETHO-aHAIUTHYCCKUE MAaTepUAJIbl, INCTUHT KOJA/CKPUH dKpaHa.

BriBosbI MO MpoienanHoMi paboTe TOMKHBI COIEPKaTh OCHOBHBIE PE3YABTATHI IO paboTe.

TpeboBanwus k 0hOPMIIEHUIO OTYETA O JIAOOPAaTOPHOU paboTe




TUTyABHBIA JTUCT OTYETa JOJKEH COOTBETCTBOBATH LIAOJIOHY, TPUBEICHHOMY B CEKTOpPE
HopMmaTuBHOM nokymeHnTtanuu ['YAIT httpsJ//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO ObITHh O(QOPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeboBaHusl NpUBEACHBI B CEKTOpEe HOpMATHBHON nokymeHTaruu [ YAII
https://quap.ru/regdocs/docs/uch

[lpn dopMHUpOBaHWUH CIHICKA WUCTOYHHKOB CTYJICHTAM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusimMu crangapra ['OCT 7.0.100-2018. Tlpumepsr odopMieHHUs] CIIHCKAa HUCTOYHUKOB
NPHUBEACHBI B CEKTOpEe HOpMaTHBHOM nokymentanuu ['YATL httpsJ//guap.ru/regdocs/docs/uch

11.3. MeToanyeckue yKa3aHusi JIs1 00y4AIOMMXCS 10 MPOXO0XK/1e HUIO
CaMOCTOSITeJIbHOM padoThl

B xozme BBIMOIHEHUS CaMOCTOSITENIBHOW padOThI, 0Oy4JarONMACs BBHITTOIHSAET paboTy 1o
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IperoaBaTelis, HO 0e3 ero HemocpeICcTBEHHOro
Y4aCTHSL.

Jns oOywaronmxcs 1Mo 3a049HOM (popme oOydeHUs, caMOCTOsITeNbHAs padoTa MOMKET
BKJTIOYATh B C€0sI KOHTPOJIbHYIO PadoTYy.

B mporecce BBIMOIHEHHUS] CaMOCTOATENBHONW paboThl, y oOydaromerocs: (GopMHUpyeTcs
1enecoodpa3Hoe IIaHUPOBaHUE PadOYero BpeMeHH, KOTOPOE TTO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBIKM B YCBOGHHH U CHUCTEMATHU3AIlMU MPUOOpETaeMbIX 3HAHUU, 0OecredrBaeT BBICOKUIA
YPOBEHb YCIIEBAEMOCTH B TEpUOa OOy4EeHHs, MOMOTaeT IOJXYYUTh HABBIKA TTOBBIIICHUS
poeCCHOHATFHOTO YPOBHSIL.

MetoaudyeckuMu ~ MaTepualamMH,  HalpaBISIONMMH  CAMOCTOSTENbHYIO  paboTy
00yJaronmxcst SBJISIFOTCS:

—  y4eOHO-METOJIMYECKUI MaTepHrall Mo AUCHUILIHHE.

11.4. MeToauyeckue yKa3aHusl VIl 00y4arOUMXCS N0 MPOXO0sK/Ie HUI0 TeKYLIero
KOHTPOJISI yCIIeBaeMOCTH.

Tekynmii KOHTpONIb YCHEBAEMOCTH MpPEIyCMaTPHUBAeT KOHTPOJb KauecTBa 3HAHUH
00y4Jaronmxcsi, OCYIIECTBISIEMOTO B TEUEHHE CEMECTpa C LEIbI0 OICHMBAHUS XOJa OCBOCHUS
T CITUTLTAHEI.

B Teuenue cemecTphl CTYIEHTHI:

- 3AIMINAIOT JTAOOpaTOpHBIEC PAOOTHI (5 mIT);

- BBITIOJTHSIOT TECTUPOBAHUS 110 MaTepraiam Jiekiiuu B cpeae LMS.

JI7st TeKyIero KOHTPOJIS YCIIEBAEeMOCTH M CIIONB3YIOTCS TECThI, TPUBEICHHBIE B TaOIuUIIe
18.

CBoeBpeMeHHasl cjJada OTYETOB IO J1a0OpAaTOPHBIM U MPAKTHUYECKUM 33JaHUSIM U
MOJIOKUTENBHBIN PE3yabTaT Ha 3alMTe 3THX Pa0OT MOXKET YYUTHIBATHCS MPH MPOBEACHUH
IIPOMEKYTOYHOM aTTECTAIUH.

11.5. MeToau4yeckue yKazaHus 1Jisl 00y4arOIMXcsl M0 MPOXO0K/ie HUIO
NMPOMEeKYTOUHOM aTTeCTAINM.

[lpomexxyrouHnas  arrectanus  oOydaloImXcs  MpeAycMaTpUBAeT  OLIEHHBaHHE
IPOMEKYTOUHBIX U OKOHYATENIBHBIX Pe3yIbTaToB 00ydeHus nmo aucuumianHe. OHa BKIIOYAET B
ceost:

— uddepeHIUpPOBaHHBIA 3ayeT — 3TO (opMa OIEHKHM 3HAHUU, TMOIY4EHHBIX
o0ydaronmmcs MpH U3y4eHUU TUCIUIUIMHBL, IPU BBIMOJHEHUH KYpCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIIEIOBATENBCKIX PA0OT U MPOXOKACHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
«OTJIIMYHOY, «XOPOIIOY», «YIOBJIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIBHO.

B Teuenue cemectpa cTyaeHTy HeoOxonuMo caath He MeHee 50% nabopaTopHbIX padoT,
BBINIOJIHUTh TECTUpPOBaHUs B cpeae LMS He Huke oneHku "ynoBieTBopuTenbHO". B ciydae
HEBBITIOJTHEHUH BBIIIEU3TI0KEHHOTO, CTYIEHT, MPH YCIECIHOM MPOXOKICHUH MPOMEXKYTOUHOH
arrectannu B Qopme ud.3aueTa, HE MOXKET MOJYYUTh AaTTECTAIMOHHYIO OIICHKY BBIIIE
"xoporo".


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

Cucrema OLEHOK IIPY IIPOBEACHUM TEKYLLEIO KOHTPOJIA M IPOMEKYTOYHOHN aTTeCTALMU
OCYLIECTBIISIETCS. B COOTBETCTBUM C PYKOBOISAIMM JOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «llonoxeHnue O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IMPOMEKYTOUYHOM aTTecTaluu
CTYIEHTOB M AaCHUPAHTOB, OOy4JarOIMXCs IO 00pa30BaTEIbHBIM IPOrpaMMaM BBICIIETO
obpasoBanus B ['YAID» httpsi//docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI
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