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Annoranus

JucuummmHa «XuMUs» BXOAUT B 00pa30BaTEelIbHYIO IIPOTpaMMy BBICIIETO 00pa3oBaHUs
— IIporpamMmy CIEIHAIMTETAa 110 HaIpaBJICHHUIO MOATroTOBKH/ cnieruanbHocTh 24.05.06 «Cuctembl
yIpaBICHUS JIETaTeIBHBIMU ariapaTamu» HarpaBieHHOCTH «[IpuOopsl cucTeM ympaBlieHUs
JeTaTeNbHBIX anmapaToBy. Jucuuminna peanusyetcs kadeapoit «Ne5y.

JucuuiuinHa HaieneHa Ha (OPMHUPOBAHHME y BBITYCKHUKA CIEAYIOUIMX KOMIIETEHIIUMI:

OIIK-1 «CmocobeH NpUMEHATh E€CTECTBEHHOHAYYHBIE M OOIIEHH)KEHEPHBIC 3HAHUS,
METO/bl MATEMaTHYECKOTO aHAIN3a U MOJICIIMPOBAHUS, TEOPETHUECKOTO U SKCIIEPUMEHTAIHLHOTO
WCCJICIOBAHMS JIJIsl pEIICHHS] MH)KEHEPHBIX 3a/1a4 MPO(eCcCHOHAIBHOM 1eATeIbHOCTH

[IK-8 «CrocobeH TpeAcTaBiIsATh pe3yJbTaThl HCCICIOBaHUH B (opMe OTUYeTOB,
pedepaToB, 0030pOB, MyOIMKAILIWNA, TOKIAI0B U 3asIBOK HAa U300PETCHUS»

ConepxaHue IUCHUIUIMHBI OXBaThIBAET KPYr BOIMPOCOB, CBSA3aHHBIX C MPHOOpPETEHUEM
0a30BBIX 3HAHMH 00 OOLIMX 3aKOHAX M 3aKOHOMEPHOCTSIX XHMHUYECKHUX MPEBpAIllEeHUN U UX
MPAKTUYECKAM TPUMEHEHHUEM TIPH BBIIIOJIHEHUU WH)XCHEPHO-XUMHUYCCKHX pPAcueTOB B
npodeccuoHanbHOM nedTenbHocTH. (ObecreyeHre MOArOTOBKU CTYIACHTOB K HW3YYEHHIO B
MOCJETYIONNX CEMECTPax psifa CHeIHaIbHBIX JUCITUTUINH.

[IpenogaBanne AUCHUIUIMHBI MpeAycMAaTpUBaeT cienyromue (GopMbl OpraHuU3alUuH
yaeOHOro mporiecca: JISKIUH, 1a00paToOpHbIC padOThI, CAMOCTOSATEIbHASI paboTa 00YyJarOIIerocs,
KOHCYJIbTaIIH.

[TporpaMMoO#l TUCIUTUTMHEI MPEAYCMOTPEHBI CICIYIOIINE BUIBI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B popme auddepeHInpOBaHHOTO 3a4eTa.

OO0mmast TpyI0eMKOCTh OCBOCHHSI TUCITUIUIMHBI COCTABIISCT 3 3a4eTHBIX eauHuIb, 108
YacoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUEHHS 110 TUCIUIUINHE

1.1. Ilenu npenoaaBaHus AUCLMUILTAHBI
Ilenn npenojaBaHus AMCLUUIUIMHBI - YCBOEGHUE CTYIEHTAMU TEOPETUYECKUX OCHOB OOIIen
XUMHH, XMMHU BaXHEHWIIMX 3JIEMEHTOB M HMX COCJUHEHUH, (OPMHUPOBAHHE XUMHUYECKOTO
MBILIEHHS Y CTYI€HTOB, Pa3BUTHE HABBIKOB MCIIOJIb30BaHMs CBEACHUN O (U3UKO-XUMHUYECKUX
CBOWCTBAX pAa3JIMYHBIX CHUCTEM JMJIi CHHTE3a COOTBETCTBYIOIIMX COCIWHEHWU, BBIOJHEHHE
TEPMOJIMHAMMYECKUX M KHHETUYECKHUX pacueToB. [IpuoOpereHne HEKOTOpOro OIbITa
HKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN Il Pa3pabOTKHM HOBBIX METOJOB CHHTE3a U TPUAAHUS
MaTepuajaM 3aJaHHOM CTPYKTypbl, M KOMILJIeKca CBOWCTB. IlpenacraBieHne BO3MOXHOCTH
CTYZICHTaM pa3BUTh U MIPOJIEMOHCTPUPOBATH HABBIKM B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHMA

1.2. JlucuuiuivHa BXOJIUT B COCTaB 00s3aTeIbHOM YacTu 00pa30BaTENbHOM MPOrpaMMsl
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp muaHUpPyEMbIX pe3yJbTaTOB 00yUEHUs MO JUCLUIUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTratamu ocsoeHus OIl BO.

B pe3ynbrare M3ydyeHus AUCUUILUIMHBI O0Yy4aroLuiicss NOKEH 00J1aJaTh CIeAyHOIIUMU
KOMIIETEHIIMSIMUA HJTM WX 9acTsAMH. KoMIeTeHIIMM ¥ MHAWKATOPBI UX JTOCTHIKCHHUS TIPUBE/ICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyenp KoMIeTEHIIMNA U MHIUKATOPOB MX JOCTHYKECHHS

Kareropus (rpynmna) Kon n HaumenoBanune Kon n HauMeHoBaHMEe HHAMKATOpa
KOMITETCHITIH KOMITETCHITUH JOCTH)KEHUS] KOMIIETEHIINN
Oobmenpodeccuonanbubie | OIIK-1 Cnocoben OIIK-1.3.1 3HaTh pa3aenbl MATEMATUYECKUX
KOMITETCHITIH MIPUMEHSATH ¥ €CTECTBEHHBIX HAYK (B TOM YHCIIE

€CTeCTBEHHOHAYYHbIE | OOLIEMH)KEHEPHOTro 0JI0Ka), HEOOXOUMbIE
1 OOIIEMHKEHEPHBIE | U OCBOCHHS MPOQECCHOHATBHBIX

3HAHUS, METOBI JUCLUIUIVH U PEUICHNS] MHKEHEPHBIX 3a1a4
MaTeMaTH4eCKOro B IIPO(heCcCHOHATIBHOM JIeTENIbHOCTH, a
aHaJIn3a u TaK)K€ METOJbI MATEMaTUUECKOTO aHAJIN3a,
MOJIETTUPOBAHU, MOJIETMPOBAHUS, TEOPETUYECKOTO U
TEOPETUYECKOT0 U AKCIEPUMEHTAJIBbHOTO UCCIIEA0BAHUS
skcnepuMmenTainbHoro | OIIK-1.Y.1 ymeTs npuMeHATh 3HaHUA B
UCCIIEIOBaHMS JUIs 00J1aCTH MaTeMAaTUYECKUX M €CTECTBEHHBIX
pelieHns HayK (B TOM YHCJI€ OOLIEMHKEHEPHOTO

WH)XEHEPHBIX 3a/1a4 0J10Ka) 7S peleHus MPaKTHUECKUX 3ajay B
npoeccruoHaIbHOM PO EeCCUOHAIBHON ESATEIbHOCTH
JEATEIILHOCTH OIIK-1.B.1 uMeTb HaBBIKH TEOPETUYECKOTO
Y KCIEPUMEHTAIbHOIO UCCIIEIOBAHUS B
PO eCCHOHAIBHON IEATEIbHOCTH

[Ipodeccuonanbhbie I1K-8 Criocoben I1K-8.3.1 3Hath rocynapcTBEHHbIE

KOMITETCHITHH MIPEACTABIST CTaHJAPTHI ¥ TpaBHIIa 0()OPMIICHUS TEKCTOB
pe3yabTATHI HAYYHBIX TMyOJIUKAINHA 1
WCCIIEZIOBAaHMI B HAYYHO-TEXHHUYECKOU JOKYMEHTAITHH
(hopMe 0T4ETOB, [1K-8.B.1 Bi1aneTs HaBBIKAMU 0000IIIEHUS,
pedepaToB, 0030poB, | GOpMyYITHPOBAHUS U H3TOKCHHS
MyOIUKaInH, PE3yNbTaTOB HAYIHO-UCCIIEA0BATEIBCKUX U
JIOKJIAJIOB H 3asBOK OTIBITHO-KOHCTPYKTOPCKHUX padoT

Ha U300peTeHus

2. Mecto nucuumivHbl B cTpykrype OIT
JucuumirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00yYarOIIUMUCS
IPY U3YYEHHUH CIIETYIONINX TUCIUTUINH:




3HaHUs, TOJIYYCHHbIE NIPU M3YYEHUHM MaTepuaja JaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUCHHE, TaK U UCIIOJIB3YIOTCS MPU U3YyYEHUU JIPYTUX TUCLUILINH:
— « MarepuasioBeeHue,

— « DKOJOTHI».

3. OOBEM H TPYTOEMKOCTh TUCIIUILIHHBI
JlanHbie 00 00mIEeM O0BbeMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIUILIHHE (M pacrpeieiCHUE 3TOM TPYJ0EMKOCTH IO CEMeCTpaMm) IPEeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUTUIAHBI

Bun yaeOHo# paboThI Bcero TpynoemMkocTb 1o
ceMecTpam
Ne2
1 2 3
Oo6was mpyooemxocmo oucyunaunst, 3E/ (vac) | 3/ 108 3/ 108
U3 nux yacoeé npakmuueckoii n0020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCJIC:
nekruu (JI), (gac) 34 34
npaktuyeckue/cemuHapckue  3anatus  (I13),
(gac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamensnan paboma, Bcero (4ac) S7 S7
Buo npomesxcymounon ammecmayuu: 3auet, | Hudd. Hudd. 3auq.
mubd. 3auger, osk3ameH (3auer, Judd. 3aq, 3au.
OK3.*%)

*k
IIpumedanue: kaHAMIATCKHI SK3aMeH

4. CopneprxaHue JUCHUIIIHBI
4.1. PacnpeneneHue TpyAOEMKOCTH IUCHUIUIMHBI 110 pa3/iesiaM U BUJIaM 3aHATHI.
Paznenbl, TeMbI TUCHMITIMHBI U UX TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUIIIINHBL, UX TPYA0EMKOCTh

Pa3nensl, TeMBI JUCIHMILINHE Jlexuun 113 (C3) | JIP KII CPC
(gac) (gac) (uac) (gac) (gac)

Cemectp 2

Pa3nen 1. Beenenue B XUMHUIO 1 5 4

Tema 1.1. Ilougtue BelmecTBa U 1 1 1
XUMHUYECKOMH peakmum, OCHOBHBIE
onpeAeseHusl.

Tema 1.2. CrexuomMeTprueCcKie 3aKOHBI. 2 1
dyH1aMeHTaTbHBIE TTOHSITHAS M 3aKOHBI
XUMHH.

Tema 1.3. CnocoOsl ompenencHus 2 2
KOJIMYECTBA BEIIECTBA, 3aKOH
SKBHUBAJIECHTOB.




Paznen 2. Ctpoenue BemiecTBa

10

11

Tema 2.1. OcCHOBHBIE CBEIEHUS O
CTPOCHHH aTOMOB; KBAHTOBBIC YHCIIa

Tema 2.2. Ilepuonunueckuii 3akon J[.H.
Menpeneena.

Tema 2.3. Xumuyeckas CBSA3b, BHIBI
XHUMHYECKOU CBSI3H.

Tema 2.4. MeToa BaJIEeHTHBIX CBS3EH,
KOBaJIEHTHAS CBS3b.

Tema 25. Metog MONEKYISPHBIX
opouTaei.

Tema 2.6. HeBajieHTHBIE THUIIBI CBSI3CH:
HOHHAs CBSA3b, METAJUIMYECKas CBS3b,
BOJOPOIHAS CBSI3b, CHJIBI
Ban-nep-Baanbca.

Pazgen 3. XwuMHueckue CHUCTEMBEL.
OO1mue 3aKOHOMEPHOCTH XHMHYECKUX
TIPOIIECCOB.

15

12

Tema 3.1. DHepreTuka XUMHYECKHUX
MpPOLIECCOB,  BHYTPEHHSI  DHEPIrus,
SHTAJBIHUS, SHTPOIIHSI.

Tema 3.2. OHeprus I'n66ca,
HAIpaBJICHHOCTh XUMUYIECKUX
IpOIeCCOB, XMMHUYecKoe U (a3oBoe
paBHOBEcHE.

Tema 3.3. CkopocTh XUMHYECKOU
pEeaKiuy U METOMBI €€ PEeryTupOBaHUs,
3aKOH JEHUCTBUS Macc.

Tema 3.4. DHeprus  aKTUBaLUH,
ypaBHeHHe  AppeHuyca, MIPaBUIIO
Bant-T'odda, KaTaJanu3aTophl u
KaTaJUTHYECKUE CUCTEMBI.

Tema 3.5. PactBopel, aucnepcHble
CUCTEMBI, CTIOCOOBI BBIPAKEHUSI COCTaBa
pacTBOpPOB.

Tema 3.6. DNEeKTpOIUTHYECKAS
IMCCOIMAINSl,  BOJIHBIE  PACTBOPHI
AIIEKTPOJIUTOB, BOJIOPOHBIN
I0KAa3aTelb, peaKiuu oOMeHa,
TUAPOJIU3 COJIEH.




Tema 3.7. CpoiicTBa pa30aBICHHBIX 2 2
pacTBOPOB  HEIJIEKTPOJUTOB, BOJTHBIC

pacTBOpHI 3JICKTPOJIUTOB, 3aKOH
paz6aBnenuss ~ OcTBanmbia,  3aKOHBI

Payns.

Paznen 4. OCHOBBI PJIEKTPOXUMHUECKHUX 4 8 16
MIPOIIECCOB

Tema 4.1. 1 4
OKHUCIIUTEIBHO-BOCCTAHOBHUTEIbHEIE

peaKIuu.

Tema 4.2. XuMuuecKHe HCTOYHHKH 1 4 4
AJIEKTPUYECKOTO TOKa. ['aibBaHUYEeCKUE

DJIEMEHTHI.

Tema 4.3. DnekTponu3,  3aKOHBI 1 4
®dapanes.

Tewma 4.4. Kopposust u 60pb0a ¢ Heil. 1 4 4
Pazgen 5. CsolicTBa IPOMBIIIUICHHO- 4 14

BaXHBbIX DJICMCHTOB U UX COCIII/IHGHI/Iﬁ

Tema 5.1. Kiaccel XUMHYECKHUX 2 7
COCIMHEHMM, CBOWMCTBA MPOMBIIUICHHO
Ba)KHBIX DJIEMEHTOB U UX COEIUHECHUH.

Tema 5.2. XuMudeckas 2 7
UICHTH(PUKAIAS. Mertompr
XMMHYECKOT0 MCCIIEOBAaHUS M aHau3a
BEILIECTB U UX IPEBPAILICHHMN.

Hroro B cemecTtpe: 34 17 57

Wroro: 34 0 17 0 57

[IpakThueckass TMOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIOJHEHUHU
OoOyJarolMMHUCST  OMNpENeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymiei
poQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopaepxkaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHIA.
Coneprxanue pas/iesIoB M TEM JICKITMOHHBIX 3aHSITHI MPUBEACHO B TabnuIe 4.

Ta6muia 4 — ConepxaHue pa3AesioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HasBanwue u conepkanue pa3aeioB U T€M JICKIIHOHHBIX 3aHATHI

Pazgen 1 BBeneHue B XUMHIO.

Tema 1.1. [TonsiTre BelecTBa U XUMHUYECKON PEaKIINH, OCHOBHBIE OMPEICIICHUS.

Tema 1.2. CrexuoMerpuueckne 3akoHbl. DyHIAMEHTAIbHBIC TOHATHS W 3aKOHBI
XUMUH.

Tema 1.3. Crioco0OsI onpeieNieHrst KOJUYECTBA BEIIECTBA, 3aKOH YKBUBAJICHTOB.

Pasznen 2: Ctpoenue BerecTpa

Tema 2.1. OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB; KBAHTOBBIC YHUCIIA.

Tema 2.2. CoBpeMeHHast GOpMYIHPOBKA MEPUOJUUECKOTO 3aKOHA. MEeTaNInYHOCTh U




HeMeTaUTMYHOCTh. [loHsTne nepuonuunoctu. Tadnumna JI.M. MenaeneeBa
Kak Tpaduveckoe BBIpAKEHUE Tepuoandeckoro 3akoHa. CTpykTypa
NePUOANYECKON CUCTEMBbI (nepuoibl, IPYIIIBL, MOATPYIIIIBI).
Ileproanueckoe M3MEHEHHUE CBOMCTB AJIEMEHTOB M HMX COCOUHEHUHN Kak
CIIEICTBUE TMEPHOJUYECKOr0 TMOBTOPEHMSI CXOJHBIX KOH(MUTypanuit
BaJICHTHBIX OpOUTaJIEl aTOMOB.

Tema 2.3.

XuMudecKasi CBI3b, BUIBI XUMHUUCCKOM CBS3M.

Tema 2.4.

Meron BanentHbix cBsizet (MBC). o- u m- cBssu. Kparnble cBsizu.
['eomerpuueckas popma monekyn. ['mbpuausanus opoOutaneit (sp-, sp’-,

sp-).

Tema 2.5.

OCHOBHBIC TIOJIOKEHUSI METOJa MOJEKYISIpHbIX opbutaneit (MMO).
Cas3biBatonue u paspoixisitomne MO. KpaTHOCTh CBA3M € TOYKH 3pEHUS
MMO. DHepreTHuecKkue quarpaMmabl.

Tema 2.6

HeBaneHTHble THIIBI CBA3€H: HOHHAs CBsA3b, METANIMYECKas CBs3b,
BOJZIOpO/IHAS CBs3b, CHIIBI BaH-nep-Baansbca.

Pasnen 3

XHUMHUYECKHUE CUCTEMEI. O6H_II/IG 3daKOHOMCPHOCTH XUMHWYCCKHUX IIPOLCCCOB.

Tema 3.1.

OHepreTuka XMMHMUYECKHX IIPOLIECCOB, BHYTPEHHSS JHEPIUsl, TEIUIOBOU
3PPEKT XUMHUECKUX PEAKLNH, 3aKOHBI TEPMOJUHAMUKH. DHTPOIHS, KaK
(YHKLUS COCTOSHUS, SHTAIbIM. XUMHUYECKHUI MOTEHIHAL.

Tema 3.2.

Oueprusa ['u60ca, HanpPaBIEHHOCTh XMMHYECKHUX MPOLECCOB, XUMUYECKOE
U (Ga3oBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON pEaKIMu U METOJIbl €€ PEryJIMpPOBAHUS, 3aKOH
JIEUCTBHS Macc.

Tema 3.4

OHeprust akTUBAlMM, ypaBHeHHEe AppeHuyca, mnpaBwio Baut-I'odda,
KaTajau3aTopbl M KaTaquTudeckue cucreMbl. OCHOBHOM mocTynar
XUMUYECKON KMHETUKH, KHHETUYECKOE ypaBHEHKE. BiusHue TeMiieparypbl
Ha CKOPOCTb XHMMHYECKOW pEaklMM, ypaBHEHHUE AppeHuyca. MexaHu3m
MIPOTEKaHUS KaTAIUTUYECKUX peakii. XMMUYECKOE paBHOBECHUE IPUHILIMII
Jle Ilarense.

Tema 3.5

PacTBOpbl, JAMCHEpCHBIE CHUCTEMBI, CIIOCOOBI BBIP@XKEHHUS COCTaBa
pacTBopoB. TepMoaMHAMHUYECKUE XapaKTEPUCTUKHU Mpoliecca 00pa30BaHUs
pactBopoB. CuibHBIE U cClIaOble 3JIEKTPOJUTHI, MOHHBIE PABHOBECHS B
BOJIHBIX PacTBOpax, MPOU3BEIEHUE PACTBOPUMOCTH.

Tema 3.6

DNEKTPONUTHYECKAsT JUCCOLUMALINS, BOJHBIE PACTBOPHI JIIEKTPOJIUTOB,
BOJIOPOIHBIN MTOKA3aTeNb, PEAKIIMH OOMEHa, THAPOJIU3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEIICKTPOIUTOB, KoTUraTuBHBIE
CBOMCTBa pacTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBBI JIEKTPOXUMUYECKUX MPOLIECCOB.

Tema 4.1.

[ToussTue o crenenn okuciaeHus. OKUCIEHHWE W BOCCTaHOBJICHHUE,
OKHCJIUTETTh WM BOCCTAaHOBUTENb. CBs3b MEXIYy OKHCIUTEIHHBIMU
(BOCCTAaHOBHUTEIHHBIMH) CBOWCTBAMH aToMa W BEJIIMYUHOM €ro CTENeHHU
OKHCJICHHUS. OKUCTUTENHEHO-BOCCTAHOBUTEIBHAS JTBOMCTBEHHOCTD.
Knaccudukammst OBP. Metonpt  paccraHoBku — KOdh(PHUIIMEHTOB B
ypaBHeHusax OBP. Bousnue cpenst Ha OBP.

Tema 4.2.

XVMMHYECKHE MCTOYHMKH  DJIEKTPUYECKOro  TOKa. [‘ajbpBaHMueckue
JJIEMEHTBI,  CTAHJAPTHBIE  JJIEKTPOJHBIE  INOTCHUUaNbL.  JIBOMHOU
ANIEKTpUYECKUl cioil. YpaBHeHnue HepHcta. PaBHOBECHBIN. DIEKTPOIHBIN
noteHuuan. CTaHIapTHBIN BOJOPOIHBIN 3IEKTPO.




Tema 4.3.

OnekTponn3 Kak BbIHYXkJIeHHas OBP. Peakuuu, mnporekaromme Ha
MHEPTHBIX U aKTUBHBIX 3JIEKTPOJAX B Pa3IUYHBIX pPacTBOpax. DIIEKTPOIU3
paciuiaBoB. 3akoH Papazes. Boixoa mo Toky. IIpeacraBienre o KUHETUKE
NIEKTPOJHBIX  IPOLECCOB.  ODJEKTPOJIUTUYECKOE  IOJIY4YEHHE U
paduHupoBanue MeTaioB. OCHOBBI TaJIbBAHUYECKUX METOJIOB HAHECCHUS
METaJUIMYECKUX IOKPBITHH.

Tema 4.4

Kopposus kak cinencrsue OBP. Tumbl koppo3uu. DIEKTpOXHUMHUYECKas
KOppO3usl. Oxucnurenu. DIEKTPOIHBIC MPOLIECChHI npu
ANEKTPOXUMHUYECKON KOPPO3UH. 3aBUCUMOCTb CKOPOCTH KOPpPO3UU OT
NpUPOJLl METaula U XapakTepa KOoppo3uoHHOW cpenbl. Kopposus npu

KOHTAKTC pa3HbIX METAJIJIOB. MCTO,I[BI 3allIUTBI OT KOPPO3UH.

Pasznen 5.

CBolicTBa IMPOMBIINIJICHHO- BA)KHBIX 3JICMCHTOB U UX COCHHHCHHﬁ.

Tema 5.1.

THIIA

Krnacchl XMMHUYECKUX COCIUHCHUMH, CBONCTBA IMPOMBIIUICHHO BaXKHBIX
2JIEMEHTOB M WX coenuHeHuid Kommno3ummonHble marepuanbl. Kepmersi,
dynnepex, KapOuH. Coenunenus
Cynpamonekynsipable  HTOpGUPUHOBBIE

KaJINKCapeHOB. MOJIEKYJISIPHBIE U CYIIPAaMOJIEKYJIIPHBIE MAIIMHBI.

KpayH-3(pHpOB.
CHCTEMbl M  KOMILICKCHI

Tema 5.2.

aHaJIn3.

Xumuyeckas uaeHTuuKamus. MeToIbl XUMHYECKOTO HWCCIISIOBAHUS U
aHajiM3a BEILEeCTB M UX mpeBpanieHnid. KauyecTBeHHBIN U KOJIMYECTBEHHBIN

4.3. TlpakTnueckue (CEeMUHAPCKHUE) 3aHATHUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TA0JINLIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/Ie 3aHATHUSA U UX TPYAOCMKOCTDH

No | Tewmbl mpaktnueckux | Dopmel npakTuyeckux | TpymnoeMKoCTb, N3 aux No
n/n 3aHATHU 3aHATHU (gac) IIPAKTUYECKOH | pa3zeia
MOJrOTOBKH, |AMCLUI
(gac) JIUHBI
Y4eOHbIM MJIAaHOM HE IPEAYCMOTPEHO
|
Bceero
4.4. JlabopaTopHble 3aHATUA
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TabIuUIE 6.
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTb
No HanmenoBanwme 1abopaTopHBIX padoT TpynoeMKocCTb, N3 Hux No
/m (gac) MPaKTHYECKON | pasmena
NOJATOTOBKH, | JUCLHUII
(gac) JIMHBI
Cemectp 2
1 | Crexuomerpuueckue 3aKOHBI. 2 1
@yHAAMEHTAJIbHBIE  TOHATHS U 3aKOHBI
xumun. CriocoObl onpeneneHns KOoJIuuecTBa
BEIIIECTBA
2 | DxBuBaIeHT. 3aKOH YKBUBAJIIEHTA 3 1
3 | TennoBoit >pdext (FHTAIBMHUSA) XUMHUYECKOU 4 3
peaxkuuu
4 | Xumuueckue peakuuu, BBI3BIBAIOLIUE 4 4




ANEKTPUYECKUI TOK. DNEeKTPOIHBIC
MOTEHIIUANIBI U JIEKTPOABUKYIIIUE CUJIBI

5 | Kopposus metaios 4 4

Bcero 17

4.5. KypcoBoe npoeKTHpOBaHHE/ BBITIOJIHEHHE KYPCOBOU PaOOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosiTenpHasi paboTa 00yJaromMxcs
Buibl caMmocTosITenbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TabHIIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYJOEMKOCTb

Bun camocrosTensHON paboThI Bceero, | Cemectp 2,
qac qac
1 2 3

W3yuenne TeopeTUYecKoro Mareprana 20 20
mucuutuinHsel (TO)
[TonroToBka K TEKymieMy KOHTPOIIO 20 20
ycneBaemoctu (TKY)
[ToaroroBka kK IpOMEKYTOYHOMU 17 17
arrecrauuu (I1A)

Bcero: 57 57

5. Ilepeyens yueOHO-METOINYECKOTO 00ECTICUSHUS
JUIsL CAMOCTOSITENIbHON paboThl 00yJaromuXxcs Mo AUCHUILUINHE (MOYITIO)
Y4eOHO-MeTOAMYECKNE MaTepualbl ISl CAMOCTOATEIbHOW padOThl O0y4arolmMXcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepeveHb eUaTHBIX M AJIEKTPOHHBIX y4eOHBIX M3IaHUI IPUBEJICH B Ta0IUIE 8.
Tabnuna 8— IlepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUM

Mudp/ bubnuorpaduueckas ccpuika KonnuecTtso
URL agpec AK3EMIULIPOB
B OMOMoTeKe

(xpome
ANEKTPOHHBIX
AK3EMILIIPOB)

https://znanium.ru/catalog/product/1 | WBanos, B. I'. OcHoBbI XuMuu: YueOHuUK /
022478 B.T. UBanos, O.H. I'eBa. - Mocksa:
KYPC: UH®PA-M, 2019. - 556 c. - ISBN
978-5-905554-40-7. - Tekcr :

JIEKTPOHHBIN.
https://znanium.com/catalog/product/ | IMogay6nsix, JI. I1. O0mas xumus :
2083699 yuebnoe mocoowue / JLII. [ToanyOHBIX. —

Mocksa : UHO®PA-M, 2024, — 178 ¢c. —
(Bricmiee oOpazoBanue). - ISBN
978-5-16-019036-5. - Tekcr :

371K TpOHHbII|




https://e.lanbook.com/book/211658 Axwmeros, H. C. JlaboparopHbie
CEeMUHAPCKHE 3aHATHS 110 00LIeH 1
HEOPraHNYeCKON XUMHH : yueOHOe
nocobue / H. C. Axmeros, M. K. A3u3oBa,
JI. . bagpiruna. — 6-e u3., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 368 c.
— ISBN 978-5-8114-1716-2. — Tekcr :

JIEKTPOHHBIN.
https://znanium.com/catalog/product/ | Bopruesckuii, A. 5. @usuueckas XUMUS
1916115 yueOHuK : B 2 Tomax. Tom 1. O6mas u

XUMHYECKasi TepMoarHamuka / A. .
bopmiesckuii. — Mocksa : UHOPA-M,
2023. — 606 c. + Jlom. MmaTtepuaibl
[DnexTpoHHbIH pecypc]. — (Briciee
obpasoBanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Teker :
AJICKTPOHHBIMN.

https://e.lanbook.com/book/271322 Crace, H. ®. Pemienue 3a1a4 o oomiei
xumuu / H. @. Cracs, A. B. KopiyHos.
— 4-e u3n., crep. — Cankr-IletepOypr :
Jlanp, 2023. — 168 ¢. — ISBN
978-5-507-45529-4. — TexcT :
DJICKTPOHHBIM.

7. IlepeueHb SIEKTPOHHBIX OOpPAa30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT»
[lepeuenn ANIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTn «VHTepHeT», HeoOXOAMMBIX A OCBOCHHUS
JTUCIUTITMHBI IPUBEJICH B Ta0IuIE 9.

Tabnuua 9 - IIepeyenn JJIIEKTPOHHBIX 00pa30BaTENbHBIX pecypcoB
MH(}OpPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM ceTtn «HTepHEeT»
URL aapec HaumenoBanue

https://www.xumuk.ru/ | CaiiT o Xumun

http://www.hemi.nsu.ru/ | OcHOBBI XUMHHU: 00pA30BATEIBHBIN CAUT JUIS CTYICHTOB

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTUH
8.1. IlepedeHp mporpaMMHOr0 OOECHEYCHHS, HCIOIb3YEeMOTO TPU OCYIICCTBICHHUH
00pa30BaTeNbpHOTO MpoIiecca Mo TUCITUTUINHE.
[TepedeHs UCTIOIB3YEMOTO TPOTPAMMHOTO OOECTIeUeHUs TIpeicTaBieH B Taduiie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrie4eHust

Ne /it HaumeHnopanue

MS Office u MS Windows

8.2. IlepeucHb WH(POPMAITMOHHO-CITPABOYHBIX CHCTEM,HCITOJTb3YEMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIiecca MO AUCIUILTHHE

[lepeuenb UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM IMPEJICTABICH B
Ta0mmre 11.

Ta6mmma 11— [lepeyersr nadOpMaImOHHO-CIIPABOYHBIX CUCTEM

| Ne i/ | HaumenoBanne



http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.hemi.nsu.ru/

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepHaJIbHO-TEXHMUYECKOH  0a3bl, HEOOXOAMMOW JUIi  OCYILECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, TIPeCTaBlieH B Tabmumel 2.

Ta6ymmma 12 — CoctaB MaTepruaabHO-TEXHUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Howmep aynuropun
/I MaTepHaTbHO-TEXHUYECKON 0a3bl (ipu HE0OX0IUMOCTH)
MynbTuMeIHitHAS JICKITMOHHAS Ay TUTOPHUS 32-01 (I'acremno,15)
Creunanu3upoBaHHas XUMHUYECKas Jaboparopus ¢ 33-02, 33-04
MCIIOJIb30BAaHUEM JIEMOHCTPALIMOHHBIX IJIAKATOB, (I"'acremnno, 15)
71a00paTOPHBIX CTEHIOB U YCTAHOBOK IS OTIPE/ICIICHUS
HKBUBAJICHTA METAJIIA, U3MEPEHUS JICKTPOIHBIX MIOTECHIHAJIOB,
CKOPOCTH KOPPO3UH METAJIOB; aHATUTHUECKUE U FIICKTPOHHBIC
BeChI; TaboparopHbie pH-METphI, HEHTPUPYTH U KATTOPUMETP

10. OneHounble cpeAcTBa AJs MPOBEACHUS IPOMEXYTOUHOM aTTECTALUH
10.1. CoctaB OIIEHOYHBIX CPEACTBIJISI TPOBENEHHUS IPOMEKYTOUHOM aTTeCTalluu
o0yyaroImuxcst o JUCUUIUIMHE NpUBeAEH B Tabuune 13.
Tabmmna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOYHOH aTTecTalun

Bun HpOMeH(YTOHHOﬁ aTTeCTallin Hepequb OLCHOYHBIX CPCACTB

JuddepeHurpoBaHHbIi 3aueT Crnincox BOIpOCOB;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OLIEHKU YPOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETCHIIMM 00YyJaronuMucs NpUMEHseTCsl S-0a/uibHasi IIKajga OIEHKH CHOPMUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBeJeHa B Tabnuie 14. B TedeHne cemectpa MOKET UCHOIb30BATHCS
100-6amnpHast ~ mIKajla ~ MOJAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHHUBEPCUTETa,  IpaBHia
UCIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabnuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

OreHka KOMIIETEHIINT XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETSHITUIA
5-0ayuipHas mIKaia
«OTJIIMYHO — o0yJaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
«3a4TEHOY MaTepual;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaraeT;

— OnMpasiCh Ha 3HAHWUS OCHOBHON W JIOINOJIHUTEIBHOH JUTEPATYypPHI,
TECHO MPUBSA3BIBAECT YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUYECKOU
NeSTeIbHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTHUPYET BBIABUTAEMbIE UM UJIEH,

— JIeJIaeT BBIBOIBI M OOOOIIEHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIEIUATU3UPOBAHHBIX TTOHSTHIA.

«XOpOLIO» — o0yyarouuiicss TBepA0 yCBOWJ MPOTrpaMMHBINA MaTepuai, IpaMOTHO U
«3aYTCHO» [0 CYUIECTBY M3J1araeT €ro, ONMpasCh Ha 3HAaHUS OCHOBHOM
JUTEPATYPBL;

— HE JIOIYCKAaeT CYIICCTBCHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JEATEIBHOCTHIO
HaIPaBJICHHUS;

— apTYMEHTUPYET HAYYHBIC TIOJIOKCHUS;

— JIeJaeT BBIBOJLI U 0000IICHUS;




— BJIaJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX TTOHITHH.

«yIOBJIECTBOPUTEIBHO» | — 00yYarOIUICS YCBOMJI TOJBKO OCHOBHOM IPOTPAMMHBINA MaTepuall,
«3a4TEHO» [0 CYLIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUSA TOJIBKO OCHOBHOM

JTUTEPaTyphl,

HaIpaBJICHUS;
— cn1abo apryMeHTHPYeT Hay4dHbIe MOJIOKEHHUS,;

— JOIMYCKAacT HECYIICCTBCHHBIC OIINOKH U HETOYHOCTH,
— UCHBITBIBACT 3aTPYAHCHHSA B IIPAKTUYCCKOM IIPHUMCHCHHU 3HAHUH

— 3aTpyAHseTcsa B GOpMYIHMpPOBAaHUU BBIBOJOB U 000OIICHHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM ClelnaIn3uPOBAHHBIX MMOHITUH.

«HCYHOBJICTBOPUTCIIBHO)
«HE 3a4TCHO» Marepualia,

HpO6J’I€M B KOHKPCTHOM HaIIPaBJICHUU,

— He GOopMyYIHpPYET BHIBOJAOB U 000OIICHUH.

— 00y4Jaromuicss HE YCBOWJI 3HAUUTEIBHOM YAacTH IPOrpaMMHOIO
— JIOITYCKaeT CYLIEeCTBEHHbIE OUIMOKH U HETOYHOCTH IIPU PACCMOTPEHUN

— HUCHBITBIBACT TPYAHOCTHU B IMPAKTUUCCKOM INPUMCHCHHUN 3HaHHﬁ;
— HC MOXCT apTr'YMCHTUPOBATh HAYYHBIC IT1OJIOKCHU A,

10.3. TunoBbie KOHTPOJILHBIC 33JAHUS WIIH HHBIC MATEPUAIBI.
Bormpocs! (3amaun) a1 5K3aMeHa IpeicTaBlIeHb B Tabauie 15.

Ta6muma 15 — Boripocsl (3agaun) 115 9K3aMeHa

Ne /mm [Tepeuens BompocoB (3a7a4) A IK3aMeHa

Kon

WHAWKATOpa

VY4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bomnpocs! (3agaun) 1uis 3adera / qudd. 3auera npeacraBieHsl B Tadbauie 16.

Tabnuua 16 — Borpocs! (3agaun) ams 3adeta / qudd. 3ayera

No [Tepeuens BonpocoB (3amau) st nudd. 3auera
/T

Kon

WHJIUKaTOpa

1 ChopmynupyiiTe OHATHE KBAHTOBO-MEXaHUYECKOTO MOJX0Ja K
OMUCAHUIO MOBEACHUs 3JIeKTpoHa. OnpenennuTe BepOsSTHOCTHBIN
XapaxkrTep JIBUKEHUS u KOPITYCKYJISIPHO-BOJIHOBYIO
JIBONCTBEHHOCTD.

OIIK-1.3.1

2 Oxapakrepusyiite aromHyto opb6utans (AQO), e€ sHeprur u
dopmy. Cdopmynupyiite MOHATHE  KBAHTOBOTO  YHCIA.
Ilepeuncnure tunel AQO. JlailTe omnpeneneHne KBaHTOBOM
sueiiku. Coopmynupyiite npunuun Ilaymu. Cdopmynupyiite
npaBuio Xyuaa. Chopmynupyiite npaBuiio KiedkoBckoro.

OIIK-1.3.1

3 Brruncnure Mossipayro maccy cepHoit KHcaoThl (H2SO.).

OIlIK-1.Y.1

4 VYKaxuTe, CKOJBKO JUTPOB XJIOPOBOJOPOJa oOpaszyeTcss mpu
B3auMOJIeCTBUH 1 MOJIb BoJOopoa ¢ 1 Mok xJiopa.

OIIK-1.B.1

5 Chopmynupyiite coBpeMEHHOE MOHMMAaHUE NEPUOTUYECKOTO
3aKOHA. YK@KWTE€ OCHOBHBIE IPUHIMUIBI  [EPUOJUYECKON
cuctemsl 3nemeHToB JI.MI. MenneneeBa. Onumure CTpyKTypy
HEePUOINYECKOMN CUCTEMBI (IEPUO/Ibl, TPYIIIBI, IOATPYIIIH).

OIIK-1.3.1

6 Chopmynupyiite MEPUOAUYHOCTD U3MEHEHUS CBOWCTB
3JIEMEHTOB: pPaJANyC aTOMOB W HOHOB, SHEPIUHM HOHHU3AIUH,
CPOJCTBO K AIEKTPOHY, 3JIEKTPOOTPULIATEILHOCT,
OKHCJINTEIbHO-BOCCTAHOBUTENbHAST  CIIOCOOHOCTh.  BrIsiBuTE

OIIK-1.3.1




CBA3b CBOWMCTB aTOMOB C TIOJIOKeHHMEM B Ilepuognueckon
CUCTEME.

Onpez[eJmTe YUCJIO BAJICHTHBIX 3JICKTPOHOB B aTOMC MOHI/I6I[eHa.

OIIK-1.¥.1

YKaXUTEe OCHOBHBIC THITHI XUMUYECKOH CBsi3u. ChopmyaupynTe
MOHITHE KOBAICHTHOH CBsi3u. ONUIIUTE BUIBI KOBAJICHTHOMN
cBs131 (OOMEHHBIN U JJOHOPHO-AKIICTITOPHBIN ).

OIIK-1.3.1

Chopmynupyiite MeTos BaaeHTHBIX cBsizeid (MBC). Onummre o-
U 7- cBsi3u. OXapaKkTepu3ynTe MOHSITHE KPAaTHBIC CBS3H.

OIIK-1.3.1

10

OxapakTepu3yiiTe HEBaJICHTHBIC THUIIbI CBSI3€H: MOHHAS CBS3b,
MeTaJuIn4yecKast CBSI3b, BOJIOPOJIHAS CBSI3b, CHJIBI
Ban-nep-Baanbca.

OIIK-1.3.1

11

ChopmynupyiiTe TeOpHI0 THOpUIM3AIMN W €€ BIUSHUE Ha
reoMeTpHI0 MOJIeKyJ. OMUIIKUTE TOASIPHOCTH U MONIIPU3YEMOCTh
KOBAJICHTHOM CBSI3H M MOJICKYIL.

OIIK-1.3.1

12

CdopmynupyiiTe OCHOBHBIE MOJOKEHHSI METOJa MOJEKYJISIPHBIX
opoutaneit (MMO). J[laiite ompeneneHue CBA3BIBAIOIIUM H
pazpeixysomuM - MO.  Cdhopmynupyiite MOHSITHE KpaTHOCTH
CBs13U ¢ ToukH 3peHust MMO.

OIIK-1.3.1

13

OxapakTepu3yiTe BHABI MEXKMOJEKYISPHBIX B3aUMOJICHCTBUM.
IIpuBenuTe npuMEpPHI ATUX B3aUMOJIECHCTBUN.

OIIK-1.3.1

14

ChopmynupyiiTe NOHATHE XMMHYECKOH  TEPMOJUHAMHKHU.
Chopmynupyiite moHsiTHe HSHTambnuU. J[laiite ompeneneHue
3akony l'ecca.  CdopmynupyiiTe  MOHATHE  SHTPOIUH,
OXapaKTEepU3yWTe €€ U3MEHEHHE B PAa3IMYHBIX Ipoieccax. Jlaiite
onpenenenue cBoboaHoi sneprun ['mboca.

OIIK-1.3.1

15

[Tpu B3aumoselicTBum 6,3 1 xenes3a ¢ cepoit Beaenuiockh 11,31
k/Dx ternorel. OmpenenuTte TEIIOTy oOpa3oBaHUs cyiabduua
xenesa FeS.

OIIK-1.B.1

16

MOHATHE XUMHUYECKOH KUHETHKH.
Oxapakrepu3syiTe KOHCTAHTY CKOpPOCTH peaKIuu.
Chopmynupyiite mnpaswio Baut-T'odpda. Oxapaxrepusyiire
NOoHATHE XUMHUYecKoro paHoBecus. [Tpunnun Jle [Hlatense.

Chopmynupyiite

OIIK-1.3.1

17

OOBbsicHUTE YBEIWYEHHE CKOPOCTH pPEaKLUUu (TeMIlepaTypHbIN

k03¢ durmeHT paBeH 3) npu MOBBIIIEHHH TeMieparypsl ot 300°C
10 340°C.

OIIK-1.B.1

18

CIIOCOOBI
HazoBure

ChopmynupyiiTe TIOHSITHE PACTBOPOB. YKAXKHTE
BBIPAXKECHUS KOHILICHTpaLUi pacTBOpOB.
KOJIJIMTaTUBHBIE CBOMCTBA PACTBOPOB.

OIIK-1.3.1

19

OO0BsicHUTE TIOHM)KCHHE TEMIIepaTyphl 3aMep3aHusl pacTBopa C
YBEIMYEHUEM  KOHILICHTPAlMM  PAaCTBOPEHHOIO  BEILECTBA
OTHOCHUTEIIBHO YHCTOI'O0 PACTBOPUTEIIS.

OIIK-1.B.1

20

Oxapakrepu3yiTe NMOHATHE IUCHNEPCHON cucTeMbl. [IpuBenute
KJaccupukanuioo  aucnepcHeix — cucreM.  Chopmynupyiite
NOHATHE HachleHHoro pacTtBopa. Cdhopmynupyiite mnoHsATHE
pPacTBOPUMOCTH.

OIIK-1.3.1

21

VkaxuTe pa3iuuds MEXKIy pacTBOpaMu JJIEKTPOJIUTOB U
HEINEKTPOJUTOB. CHOpMYIHpPYHTE TEOPUIO DIICTPOTHUTHUCCKOU
nuccormanmu - (TOJ])  Appenmyca. I[lpuBenure MexaHU3M
JICCOLIMALIUH.

OIIK-1.3.1

22

ChopmynupyiiTe TEOPUH KHCIOT W OCHOBaHWH. OmnmiuTe
AJIEKTPOJIMTUYECKYIO  ucconmanuio  Boael.  Cdhopmynupyiite

OIIK-1.3.1




MOHATUSA  HWOHHOI'O0 NPOU3BCACHUSA BOABI W  BOJOPOAHOIO
I1oKasarTeciid.

23

OxapakTepusylTe IIOHATUE IPOU3BEIEHUS PACTBOPUMOCTH.
IIpuBenure npaBuia 3allMCH YPAaBHEHUN MOHHBIX pEaKLUN.
Onummre ruIpoan3 cojel U NPUBEAUTE IPUMEPBI.

OIIK-1.3.1

24

Onpenenure KOJIUYECTBO KAaTHOHOB B pacTBope, ecnu B 1 1
BOJIHOTO pactBopa conepxkutcs 0.05 Mosb HUTpaTa aMMOHHUSI.

OIIK-1.B.1

25

Chopmymnupyiite TTOHSITHE 0 CTCTICHH OKUCJICHUS.
OxapakTepu3yiTe TIOHSATHS OKHUCICHHE W BOCCTAaHOBJICHUE,
OKHUCJIUTETThb U BOCCTAHOBHUTEIb. YKAXUTE METOJbI PACCTAHOBKHU
K03 (HUITMEHTOB B YPaBHEHHUSX
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

OIIK-1.3.1

26

Oxapakrepusyiite  NOHATHE  DJJIEKTPOAHOIO  MOTEHIMAJIA.
OxapakTepusyiite sIBI€HHE [BONHOIO 3JIEKTPUUECKOIO CIIOS.
VKaxure  3aBUCHUMOCTb  3JIEKTPOAHOrO  IMOTEHIMaja  OT
TEMIIEpaTyphbl U KOHIEHTpAMK. YKaXuTe ypaBHeHne HepHcra.

OIIK-1.3.1

27

Onpenenure DJ[C raapBaHMYECKOTO 3JIEMEHTA, COCTOSIIETO U3
JKEJIE3HOI0 U cepeOpsHOro 3JEKTPOJO0B, MOorpykEHHeix B 0,1M

pacTBOPBI UX HUTPATOB (E° (Feorire)~ —0-44B, EO(AQ+, Ag):O,SOB).

OIIK-1.¥.1

28

Chopmynupyiite monatue snexTpoiusza. [IpuBenure peaxuuw,
MMPOTCKAIOIIMC Ha MWHCPTHBIX W AKTHUBHBIX JJICKTPOAAax B
pa3auuHbIX ~ pactBopax.  OxapakTepusyWTe  AJIEKTPOJIH3
pactBOopoB u paciuiaBoB. Chopmynupyiite 3akon dapanes.

OIIK-8.3.1

29

OO0ocHyliTe BBIIENCHUE BOAOPOIA IIPH AIEKTPOIH3€E BOJHOTO
pactBopa Hutpata Hukesst (Ni(NOjz)2) (351eKTpo bl YTOIBHBIE).

OIIK-8.B.1

30

Oxapakrtepu3syiite TUnbsl Koppo3uu. ChopMyaupyiiTe noHsTHE
JNIEKTPOXUMUYECKON  KOPpPO3MM.  YK@KHUTE  AJIEKTPOIHbIE
MPOLECCHI TPH AIEKTPOXUMHUYECKON KOPPO3UH.

OIIK-1.3.1

Ilepeyenp TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHUS

MpeJICTaBIeHbI B Ta0nuie 17.
Tabmuna 17 — Ilepeyens TeM U1 KypcOBOTO MPOEKTUPOBAHNUS/BBIIIOJIHEHUSI KYpCOBOM pabOThI

KypCOBOl  pabOThI

Ne o/

KypCcOBOI1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O MTPOEKTUPOBAHUS/BBITIOTHEHUS

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCBI I IIPOBCACHUA HpOMCXCYTOHHOﬁ arTcCTallii B

npeJcTaBieHbl B Tabnuie 18.

Tabmuna 18 — IlpuMepHbIii nepeyeHb BOIPOCOB AJIsl TECTOB

BUAC TCECTUPOBAHUA

Ne [IpuMepHBIil TepeyeHs BOIPOCOB ISl TECTOB Kon
n/n WHJUKaTOpa
1. | B arome, anexTponHas ¢popmyina KOTOPOTo OIIK-1.VY.1
1522522p®3s23p63d194524p84035s?, ... BaJE€HTHBIX SJIEKTPOHOB ...
a. 13; b. 2;
c.9; d. 11,
e.5
2. BasieHTHBIE 2JIEKTPOHBI aTOMa Ik XapaKTepU3yIOTCS 3HAYCHUSIMHU OIIK-1.3.1
KBAaHTOBBIX yHcen N = ... u P= ... (BnucaTb yucaa 7 u 0).
3. | B arome XMMHUYECKOT0 3JIEMEHTA .... TPU P-3JIEKTPOH Ha BHELTHEM OIIK-1.¥.1




I-)HepFeTI/I‘-IeCKOM ypOBHe.
a. Sc; b. Se;
d. Ge; e. Si

c. Sb;

B xnopune xaneiusa CaCl, ... xuMu4eckas CBS3b.
a. JIOHOPHO-AKIICTITOPHAS;

b. HemossipHas KoBasieHTHAS,

C. moJisipHasi KOBaJICHTHAS,

d. nonnas;

€. MeTaJUTNYECKas

OIIK-1.¥.1

B monekyne atena HyC=CHj ... Tun ruGpuauzanuu neHTpabHOTO
atoma C.

a. sp; b. sp?;
d. sp?d?; e. spd

C. sp?;

OIIK-1.¥.1

3K30T CpMHYCCKaAsA pCAKIUA XapaKTECPU3YCTCA YCIIOBUCM ...
a. AH=~0; b. AH>0;

¢. AH<O0; d. AS<0;

e. AS >0

OIIK-1.3.1

Peakuus, mnpoTekaHue KOTOPOHM  CONPOBOXKIAETCS  IOIJIOLIEHHEM
SHEPIruH, Ha3bIBAETC ... (BIIMCATH CJIOBO - SHIOTEPMHUECKOMN).

OIIK-1.¥.1

PaBHOBecue B cucreme
C (tB) + 2 Ha (1) 2 CH4 (1) (AH® = -74,9 x/I)X) MOXKHO CMECTHUTbH BIIEBO

a. Yenuuenuem koHueHTpauu CHy ;
b. Ymenbienuem konrentparn CHy ;
C. YBenuueHneM KoHIeHTpauu Hy;

d. IToBBIIIEHHEM JIABIIEHUS;

e. [lonmxkennem TemrepaTypsl

OIIK-1.¥.1

YcnoBrueM XUMUYECKOT0 paBHOBecHs siBisieTcss AG = (Brucath uucio 0).

OIIK-1.3.1

10.

Ceposooponas kuciora (H,S) B3aumoeiicTByert ¢ ...
a. CuSO4
b. K2SO4
c. HCl
d. H,SO,
e. NaCl

OIIK-1.¥.1

11.

Bonoponnsiii nokaszarens (pH) 0.01 M pactBopa a30THOIN KUCIIOTHI
paBeH ... (BIIUCATh YHCIIO 2).

OIIK-1.¥.1

12.

Briciyro cTeneHs OKUCICHUS XJIOP MPOSIBIISET B ...
. HCIO

. HCIO3

. HCIO;,

. HCIO,

. HCI

O O 0O T

OIIK-1.VY.1

13.

[Tpu paboTe ranbBaHMYECKOIO AJIEMEHTA B CTAHJAPTHBIX YCIOBUSX
MIPOUCXOST MPOLECCHI TPEBPALLEHUS] XUMUYECKOW SHEPTUU PEAreHTOB B
... (BIIHCATh CIIOBO DJIEKTPUIECKYIO).

OIIK-1.B.1

14.

[Mporecc Fe?* + 2e = Fe® mponcxoauT B TajIbBaHHYECKOM JICMEHTE ...
a. Mg | MgCl; || FeSOy | Fe
b. Al | HCI | Fe
c. Al |AICI; || FeClz | Fe

OIIK-1.¥.1




d. Zn| O, (H;0) | Fe
e. Fe | FeSO4 || CuSQO, | Cu

15.

ITpu 351eKTPOJIU3E BOIHOTO PACTBOPA ... Ha 3JEKTPOAAX MPOUCXOISAT
nporeccel: 2H,0 +2e = H, +20H-,S% —-2e=S0

a. Na,SOyqy; b. CdSO4 ;
c. CuS; d. Na,S;
e. Na,SO3

OIIK-1.¥.1

16.

[Tpu 1EeKTPOXUMHUYECKON KOPPO3UU B CUCTEME “‘MarHuil — 0J10BO” B
KHCIIOH cpejie Ha KaToJie oOpa3yercs ...

a. Mg?*; b. Sn%;

c. Sn2*; d. OH-;

e. H,

OIIK-1.¥.1

17.

OmHOCTOPOHHSA muddy3us MOJIEKYJT pacTBopHTEIIs 4epes
MOJYIIPOHHUIIAEMYI0O MEMOpaHy B KOJUIOMIHBIA PacTBOp Ha3bIBACTCH ...
(BIIuCaTh CJIOBO - OCMOCOM).

OIIK-1.B.1

18.

[Tpu 1EeKTPOXUMHUYECKOM KOPPO3UHU B cUcTeMe "IMHK - cepeOpo" B
KUCIIOW cpeJie Ha aHoje oOpasyercs ...
a. Zn?* b. Ag* c.H d. OH- e. Zn°

OIIK-1.¥.1

19.

I[JISI 3aIllIUTHI KaAMUs OT KOppOSI/II/I BO BJIAJKHOM BOSILYXG B KQUCCTBC
KaTOJAHOI'O IMOKPBITUA MOKHO HUCIIOJIB30BATh ...

a. Al; b. Mn ;

c.Co; d.Cr;

e. Mg

OIIK-1.3.1

20.

[Ipu >71eKTPOXUMUYIECKON KOPPO3UHU B CUCTEME “IIMHK — CBUHEI] B
HEeUTpalbHOU cpesie Ha aHoJie oOpa3yercs ...

a. Zn%*; b. O, ;

c. Pb?*; d. OH-;

e. H

OIIK-1.¥.1

21.

Wuctpykuus: IlpounrtaiiTe TeKCT, BhIOEpUTE MPABUIBHBIM OTBET U
3aMUIINTE apTYMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETA.

VYkaxnrte kakue MpoHeCChl NPOTCKAKOT HA 3JICKTPOAAX B AJIbBAHUYCCKOM
anemente Zn | H;SO4 | Pb

a.Zn% 2e =7Zn%*; 2H*+ 2e = H,

b. Pb% — 2e = Pbh?*; 2H* + 2e = H,

C. Zn% —2e = Zn?*; Ph?* +2e = Ph?

d. Zn® -2e = Zn?*; Zn?* +2e = Zn°

e. Pb0 — 4e = Pb**; 2H* + 2e = H,

OIIK-8.B.1

22.

Unctpykuus: IlpounrtaiiTe TekcT, BpIOEpUTE MpPaBUIbHBIE BapHAHTHI
OTBETA U 3aIMUIINTE aPTyMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB

VYkaxuTe, 4eMy paBeH MOPSAKOBBI HOMep 3yieMeHta B Tabmmme [1.1.
MenzeneeBa (HECKOIbKO MPAaBUIbHBIX OTBETOB)
. YUCILy IPOTOHOB B €0 aTOME;

b.ducTy 37IEKTPOHOB B €0 aTOME;
C. 3apsny siapa aToma,
d. uncy HEHTPOHOB B €0 aTOME;

OIIK-8.3.1




€. MaCCOBOMY YHCILY;
f. oTHOCUTENIFHOI aTOMHOI Macce.

23. | Unctpykuus: [lpounTaiite Tekct u ycranoBute coorBerctBue. K kaxmoit | OIIK-8.B.1
MO3UIMH, JTaHHOW B JIEBOM CTOJOLEe, MOIOEpUTE COOTBETCTBYIOIIYIO
MO3UIUIO B TIPABOM CTOJIOIIE).

[TonGepute cOOTBETCTBUE MEKY 3HAUCHUEM OPOUTATILHOTO
KBAHTOBOTO UKcia U 0003HaYeHHEM MOAYPOBHSI.

3nauenue opburtanbHoro yuciaa | OO03HaYEHHE MTOTYPOBHS
P

WIN| | O
Q|| |T|w»n

24. | Unctpykuusa: IlpounTaiite TekcT u ycraHoBuTe mnocienoBaTenbHocTh. | OITK-8.3.1
3anuimuTe  COOTBETCTBYIOLIYIO  IOCIENOBATENIbHOCTH OyKB  cjeBa
HAaIpaso);

Pacnonoxure snementsl VIIA moarpynmbsl B MOPSAKE BO3pAaCTaHUS
aTOMHOTO pajnyca.
a.F,Cl, Br, I, At

b.Cl, Br, I, F, At
c.Br, I, F, At, Cl
d. 1, Br, F, At, CI
e. At, I, Br,Cl, F

25. | Unctpykuus:  Ilpoumraiite Tekct W 3amummre  pa3epHyThiid | OITK-8.B.1
000CHOBaHHBIHN OTBET.

[Tocuuraiite: npu AedcTBUM U30bITKA pa30aBIeHHON CEpHON KMCIOTHI Ha
40 T KaJIbIMs TEOPETUYECKU JTOJHKHO BBIAETUTHCS ... JT MOJEKYJISIPHOTO
Boziopoaa. (OTBET BBECTH YUCIIOM)

Ipumeuanue: Cucmema OyeHUGAHUSL MECMOBBIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO2O MUNA C 6bIOOPOM OOHO20 BEPHO2O OmMEema U3 yemvipex
NPEONLONCEHHBIX U 0DOCHOBAHUEM 6blOOPA CUUMACMCS 8ePHbIM, eClU NPASUIbHO YKA3AHA YUppa U npugeoeHvl
KOHKpEmHble ap2yMeHmbl, UCNOoAb3yeMble npu evlbope omegema. I[lornoe coeénadenue ¢ 6EpHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuviii omeem unu e2o omcymemeaue — 0 6annos.

2 mun) 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONLKUX 8APUAHMOE OMEEMA U3 NPEOTIONCEHHbIX
U pazgepuymviM 0OOCHOBAHUEM 6blOOPA CHUMAEMCS. 6EPHbIM, €ClU NPASUIbHO YKA3AHbL YUPpsl U npuseoenvl
KOHKDEmMHble apeyMenmbl, UCNOAb3yeMble Npu @vlbope omeemos. Ilonnoe cosenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 bannom, eciu donyuenvl ouwudKu unu omeem omcymcemeyem — () 6annos.

3 mun) 3adanue 3akpviMoco Muna HA YCMAHOGLEHUE COOMBENICMGUS. CUUMAEMCS. BEPHbIM, eCil
YCMAHOBIEHbl 6CE COOMBEMCMEUsL (NO3UYUU U3 0OHO20 CMONOYA GePHO CONOCMABNEHbI C NOUYUAMU OPY2020
cmonbya). Ilonnoe coenadenue ¢ 6epHbIM OmMGeMoOM oyeHusaemcs 1 6aiiom, HeGepHulll Oomeem UlU e2o
omcymcmeue — () 6a1108

4 mun) 3adanue 3aKpvlMoO20 MUNA HA YCMAHOGIEHUE NOCIE008AMENbHOCIU CYUMAEMCsl 6EPHbIM, eClu
NPABUIbHO YKA3aHA 6Cs nocredosamenvhocmos yugp. Ilonnoe cosnadenue ¢ eepuvim omeemom oyenugaemcs 1
bannom, eciu oonyujervl outubKy uiu omeem omcymemeyem — ) 6annos.

5 mun) 3adanue omxpevimozo muna ¢ pazeepHymMviM OMEEMOM CUUMACMCS GEPHbIM, eClu Omeem
cosnadaem ¢ IMANOHHBIM NO coOeprcanuto u nonnome. Ipasunvnolii omeem 3a 3a0anue oyenusaemces 6 3 bauua,



ecnu donywena oona outubka \ nemounocms \ omeem npasuibHblll, HO He NOAHLL - 1 Hani, eciu oonyweno boree 1
owubru \ omeem Henpasunvolil \ omeéem omcymemsyem — () 6ann08.

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AUCHUILIUHE OOy4aromuxcs 3a04HOU (HOpMBI
oOydeHus1, IpeCTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX padbOT

No /i [TepedyeHb KOHTPOJIBHBIX PAabOT

He npenycmorpeno

10.4. MeTtoaudeckue  MaTepUalbl,  ONPEACTSIONUE  HPOUEAYPHl  OIEHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEpKarcsi B
JOKaJbHBIX HOpPMaTUBHBIX akTax [ YAIIL, periaMeHTUpYIOIIUX TOPSJIOK U MPOLEAYpY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaroIuxcs
I'VAIL

11. Metoaudeckue yKazaHus JUIE O0YJArOIINXCS IO OCBOSHUIO TUCITUILIHHBI

11.1. Metoauueckue yka3zaHus Uil OOYYalOIIMXCS [0 OCBOCHUIO JIEKIMOHHOI'O
Marepuarna.

OcHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOTO MaTepuajna — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKOe W SCHOE U3JoKeHue ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOH JEKIUH B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI IOJYYUTh BCKO MH(QOpPMAIMIO 110 TEME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JjeM AUCHMILIAHBI, METOJOB HAay4yHOTO I[IO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIusi BBITOJHAET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIEKIMs pacKkpbIBaeT MOHATUHHBIN ammapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ MpoOJeMbl, AAaeT LENbHOE MNPEACTaBICHUE O UCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYAIOUIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MpenojaBaTeseM;

— pa3BuTHE NPOQPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEIbHON paboThI;

— TOJy4YyeHHe 3HAaHUW O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiIue roabl;

— Hay4yuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuasl (BBIAENATH TJIaBHBIE MBICTH H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HX B  Pa3iIM4YHBIX
bopmynHrpoBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JlekunoHHBI MaTepuad MOXKET CONPOBOXKAATHCS JIEMOHCTpAalMEd CIIalI0oB U
WCIIOJIb30BaHUEM pa3laTOYHOrO0 MaTepuaja IMpU TPOBEIEHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK MO JUCIUIUINHE.

CTpyKTypa npeocTaBieHus JEKIIHOHHOIO MaTepuaa:

— JIGKIIMH COTTIAcHO pazzaenam (Tadi.3) u Temam (Tabm.4).

11.2. Metoauueckue yKa3zaHUs 11 OOYYaIOUIMXCS IO BBINOJIHEHHIO JIAOOpaTOPHBIX
pabot

B xozme BbImomHEHHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJKEH YriayOuTh U
3aKpeNuTh 3HAHWS, IPAKTHUECKHE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKOW M TEXHHMKOM
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKONW OOydaromerocs.



Bremonnenne  mabopaTOpHBIX — pabOT  COCTOMT U3 IKCIEPUMEHTAIbHO-TIPAKTHYECKOH,
pPacYeTHO-aHATUTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51a60paTopHBIX pabOT OO0YyYarOIMMCS SIBIISETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeiseMoil y4eOHbIM IUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— 1npuoOpeTeHHe HAaBBIKOB HCCJIECJOBAaHHUS MPOLIECCOB, SBICHHA M  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUICHHE, Pa3BUTHE U AETaIU3alusl TECOPETUYECKUX 3HAHMH, IOJYyYEHHBIX HA
JEKIMSX;

— TOJIyueHHe HOBOM MH(OPMAINH [0 U3Y4aeMON AUCIUILINHE;

— T[puoOpeTeHHe  HABBIKOB  CAMOCTOSATENBHOH  paboThl ¢ 7a0OpaTOpPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajlaHue u TDe6OBaHI/I${ K ITPOBCACHHUTIO J'Ia6ODaTODHI>IX Da6OT

3amanne K BBITOJHEHHIO TaOOpaTOPHOM pabOThI BBIAACTCS MpPENojaBaTeieM B Hadalle 3aHsATHS B
COOTBETCTBUM C IJIAHOM 3aHATUI. Tembl 1a0opaTOpHBIX pabOT MpHBEAeHBI B Tald. 6 naHHOU
POTPaMMBI.

Beinonnenue nabopaTopHoil paboThl COCTOUT U3 TPEX 3TAIOB:

- AQHAIUTHYECKOTO;

- pacyeTHO-rpadUEecKoro;

- KOHTPOJIBHOIO B BHJE 3allUThl OTYETA.

Crpykrypa u ¢popma oTuera o 1a60paTopHoit paboTe

Otyet 0 nMabopaTopHO pabOTE TOJDKEH COAEPkKaTh: TUTYIBHBIN JTUCT, OCHOBHYIO YacCTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEIOBaHUH .

Ha mumynbHom aucme NOIKHBI OBITh YKa3aHBI: Ha3BaHHWE JWCIUILTUHBI, Ha3BaHHUE
nabopaTopHOil paboThl, (aMuiIMsg W MHMLKANBI OpenojaBaTens, (GaMUIUS W HMHUIHAJIBI
CTYJI€HTa, HOMEp €ro y4eOHOM I'pYIIIIbI U JaTa 3alluThl paboThlI.

Ocnognas uacmo JIOJDKHA COZIepIKaTh 3ajlaHue, PE3YJIbTAThI
IKCIIEPUMEHTAIBHO-TIPAKTHYECKONW PabOThI, pacueTHO-aHATUTUYECKHE MAaTepHalbl, JHCTUHT
KO/1a/CKpHH KpaHa.

Bv1600v1 110 IpoienaHHON paboTe JOKHBI COJEPKATh OCHOBHBIE PE3YIbTATHI 1O padoTe.
Tpe6oBanus k 0opMIIEHUIO OTYETa O JIAGOPAaTOPHOU paboTe

TuTynpHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JIOJDKHO OBbITh O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeOGoBaHus HpHUBEICHBI B CEKTOpe HOpMATHBHON nokymeHTaruu ['YAII
https://quap.ru/regdocs/docs/uch

IIpu dopmHupoBaHHUU CNIMCKAa MCTOYHUKOB CTYJAEHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmiieHUsI CrHCKa HCTOYHUKOB
TpUBENICHBI B CEKTOpe HopMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/regdocs/docs/uch

[Tpu dopmupoBaHNUM CIIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUss CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/regdocs/docs/uch

11.3. MeTtoauueckue ykazaHus JUIsi OOYJaIOMIMXCS 10 MPOXO0XKICHHIO CAMOCTOSTEITBHOM
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOATENBHOM PaboThl, 00yUYaIONIMICs BBIOIHIET paboTy Mo
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE NMpEMNoaBareis, HO 0e3 ero HemocpeCTBEHHOTO
y4acTHs.

B mporiecce BBEIOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
1esIecoo0pa3Hoe IIaHNPOBaHHE PaboUero BpeMEHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHS
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U HaBBIKM B YCBOCHHMU W CHUCTEMAaTH3aIlMM NPUOOpETaeMbIX 3HAHUH, 00eCleunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, IOMOTaeT IOJyYUTh HABBIKA ITOBBIIICHUS
po¢eCCHOHATIBHOIO YPOBHS.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOIMIMMU  CaMOCTOSITENIbHYIO — paloTy
00yYaroImuxcs ABJISIOTCS:

— y4eOHO-METOAMYECKUN MaTepual 1o AUCHUILIMHE.

11.4. Meroauyeckue yKazaHUs Ui OOYYaroOIIUXCS IO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTIEBAeMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBACT KOHTPOJIb KavyecTBa 3HAHUMA
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEUYEHUE CEMECTpa C IIENIbI0 OICHUBAHHUS XOJa OCBOCHUS
JICITUTITIHEL.

B teuenne cemecTpa CTyICHTHI:
- 3AIIMIIAIOT JJAOOpAaTOpHBIE PAOOTHI (5 1IT);
- BBIMOJIHSAIOT TECTUPOBAHMSI [T0 MaTepraiaM JIeKIuu B cpene LMS (tabmura 18).

JIist TeKyIero KOHTPOJIsl YCIIeBAEMOCTH HCIIOJB3YIOTCS TECThI, IIPUBEICHHBIC B TAOJHUIIC
18.

CBoeBpeMeHHAsl cjladya OTYETOB M0 JIAOOPATOPHBIM M MPAKTUYCCKUM 33JaHUSM |
TIOJIOKUTEIBHBIA PE3yNIbTaT Ha 3aIIUTE ITHX Pa0OT MOXKET YYHUTHIBATHCS MPHU TPOBEIACHHUU
POMEKYTOYHOM aTTECTAIIHH.

11.5. Metoauueckue yka3aHHs A 0OYyHarOLIMXCS MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTeCTallUU.

IIpomexxyrounass  arrectauss  OOyyarOIIMXCsl — IpeAycMaTpuBaeT  OLCHMBAHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00y4YeHMs MO JucHUIuinHe. OHa BKIIOYAeT B
ceost:

- muddepeHIMpOBaHHBIM 3a4eT — 23TO (QopMa OIEHKH 3HAHWM, TOJYYCHHBIX
00yyaromuMcs MpH U3yYEeHUH JAUCLUILINHBI, TOCEIIEHUH JIEKIMH, BBITOJHEHUH JJAOOPAaTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETUUECKOI0 MaTepHala Ha 3a4€Te C OLEHKOM «OTJIMYHOR,
«XOpOILO0Y», «YAOBIETBOPUTENBHO», «HEYIOBIETBOPUTEIBLHOY.

B Teuenue cemectpa cryaeHty HeoOxoauMo caath He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTH4ecKux padoT, BHIMOJIHUTH TECTUPOBaHUS B cpeie LMS He HuXe OLleHKH
"yoBieTBOpUTENBHO". B ciiyuae HEBBIIIOJIHEHUHN BBIILIEU3TI0KEHHOTO, CTYACHT, IPU YCIIEITHOM
OPOXOXKJICHUN MPOMEXYTOUYHOM arrectauuu B (opme aud.3auera, HE MOXKET IMOIYYUTh
aTTECTALlMOHHYIO OIIEHKY BblIIIe "Xopomio"

Cucrema OLIEHOK IPU MPOBEACHUU TEKYIIETO KOHTPOJI U MPOMEXYTOUYHOM aTTecTaluu
OCYILIECTBIISIETCSI B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranmszauuu PJIO T'YAIL
CMK 3.76 «llonoxkeHue o TEKyIIeM KOHTpPOJE YCIIEBAEMOCTH U MPOMEXYTOYHOW aTTeCTAalluu
CTYJEHTOB M AacMHUPAHTOB, OOYyYaroIIMXCS IO OOpa30BaTeIbHBIM MPOTrpaMMaM BBICHIETO
obpazoBanus B ['YAII» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.
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JIuct BHECeHUs! UI3MEHEHU B pabouyio MpOrpamMMy JAUCLHUILTHHBL

Jlata BHEeceHUs
W3MCHEHHH 1
JIOTIOJTHEHUM.

IToamnuck BHECHIETO
M3MCHCHHS

Copnepxkanue U3MEHEHUN U TOTIOTHEHUH

Hata u Ne

MIPOTOKOJIA
3aceaHus
Kagenpel

IToamuce
3aB.
kadeapoit




