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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpaMMmy OakamaBpwaTta II0 HaNpaBJIEHUIO TMOATOTOBKKM/ crenuansHocT 12.03.04
«buoTeXHUYECKHE CHCTeMBl W TEXHOJOTHMW» HampaBlieHHocTH «buoTexHuuyeckue u
MEAMIIMHCKHE almaparbl U cucTeMbl». J(ucuurinaa peanusyercs kadeapoit «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAyYHbIE M OOIIEHH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMATUUECKOTO aHAJIN3a U MOJICJIMPOBAHUS B MH)KCHEPHOM JEATEIHbHOCTH, CBI3aHHOU
C pa3paboOTKOH, MPOEKTUPOBAHHUEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJICTBA U
IKCIUTyaTaui OMOTEXHUIECKIX CUCTEM)

OIIK-3 «Cnoco0GeH MpOBOAWTH SKCICPUMEHTAIBHBIC HCCICIOBAHUS W HM3MEPEHUS,
o0pabareiBaTh M TPEICTABIATH MOJYYCHHBIC JaHHBIC C YYETOM CHEHU(PUKA OMOTEXHHYECKHUX
CUCTEM U TEXHOJIOTHID»

Cognepkanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3AaHHBIX C  O3HAKOMJICHUEM
UCTOPUU XHUMHH, a TakXe C OCHOBHBIMH HAIPABICHUAMHU U TEHICHIMSIMH pa3BUTHUS
COBPEMEHHON XMMHU. JTa HayKa H3ydaeT MaTepPHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
crnenupuUYecKyr0 XUMHUYECKYl0 (QopMmy IBUXKEHHS Marepud. B mporecce u3ydeHHs] XUMUU
BbIpa0ATHIBAETCA HAYYHBIM B3TJIS] HA MUP. 3HAHUE XUMHUU HEOOXOIAMMO JUISl TIJIOIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa JI000H HampaBlIEeHHOCTU. 3HAHWE XHMHH I103BOJISIET
chopMupOBaTh COBPEMEHHOE HAy4dHOE MPEJICTABICHUE O MATE€pPUH, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYLICHCS MaTepuu, MEXaHU3ME TMPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XUMUUYECKHUX IMPOIeccax B COBpeMeHHON TexHuKe. [Ipu m3ydeHun Kypca XuMuu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUETOB,
BBIPA0OTAaTh HABBIKH CAMOCTOSATCIHHOTO BBIMOJIHCHHUS XHMHUYCCKUX OKCICPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHWe  3aKOHOB XHMHH TIOMOXXET CTYACHTY B pEIICHUU
HKOJIOTHYECKUX TMpobOsieM. 3HaHWE Kypca XUMHH HEOOXOAMMO M JUIS TOCIETYIOUIErO
YCHEIIHOTO U3yUYeHUs CIeIHATbHBIX AUCIUTIINH.

[IpenonaBanue IUCHMIUIMHBI TPEIyCMATPUBAET CIEAYIONIHE (OPMBI  OpraHU3aluu
y4eOHOro IMpoliecca: JEKINH, 1a00paTopHbIe paboThI, CaMOCTOsITeNbHAs paboTa 00yJaroerocs.

[TporpamMmmMoit AMCHUIUTHHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTaus B opme AudhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast TpyZA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3a4eTHBIX eawHmibl, 108
9acoB.

S3pIK 00yuYeHus IO JUCHMIIUHE KPYCCKHUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenb naHHOW AMCUUIUIMHBI — YCBOGHHME CTYJEHTAMH TEOPETHYECKHX OCHOB OOIIeH XUMHH,
XUMHUHM  BRXKHEUIIMX ODIIEMEHTOB M WX HEOPraHWYEeCKHX COCIUHEHUH, dbopMupoBanue
XUMHYECKOT'O MBIIIJICHHS Y CTYJIEHTOB, Pa3BUTHE HABBIKOB UCIOJIb30BaHUS CBEACHUI O (PU3HUKO-
XUMHUYECKHX CBOMCTBaX pa3IUYHBIX CHCTEM Ui CHHTE3a COOTBETCTBYIOIIUX COCAMHCHHIA,
BBIMIOJTHEHHE TEPMOAMHAMUYECKUX W KUHETHYECKHUX pacueToB; MPUOOpPETEeHHE HEKOTOPOro
OTbITAa DKCICPUMEHTAIBHBIX HCCICIOBAHUN JUIsi Pa3pabOTKH  HOBBIX METOJOB CHHTE3a,
OpUJaHusl MaTepuajiaM 3aJaHHOM CTPYKTypbl U KOMIUIeKca CBOWCTB. IIpeacraBneHue
BO3MOXXHOCTH CTYJICHTaM Pa3BUTh M MPOJECMOHCTPUPOBATh HABBIKK B 00JIACTH WHHOBAIIMOHHBIX
TEXHOJIOT U

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHHUILTUHBI O0YYaIOIIUIACS JTODKEH 00J1a/1aTh CIICTYIOIUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU
OIIK-1 Cnocoben
IIPUMEHSATH
€CTECTBEHHOHAYYHbIE

1 OOIICHH)KEHEPHBIE

OIIK-1.3.1 3HaTh (hyHIAaMEHTAIbHbBIE
3HAHMS, METOIBI

3aKOHBI ITPUPOAbI © OCHOBHBIC

MaTeMaTHIECKOTO
MaTeMaTHYeCKUe 3aKOHBI ITPU PELLICHUN
aHanm3a u .
3a71a4, CBSI3aHHBIX C Pa3pabOTKOH,
MO/JICIIMPOBAHUS B
. POEKTUPOBAHNEM, KOHCTPYUPOBAHUEM,
UH)KEHEPHOU

O6menpodeccruoHanbHbIE TEXHOJIOTHSIMU TTPOU3BOJICTBA U

eSITeTTLHOCTH
KOMITETEeHIIUH ?B}BaHHoﬁ c ’ HKCIUTyaTalul OMOTEXHUYECKUX CUCTEM
A30260TKOI OIIK-1.Y.1 ymeTb NpuMeHSTh 3HAaHUS
Ir)l opexm OBa,HI/IeM €CTECTBEHHBIX HayK B MH)KEHEpHOU
KSHCT E OBaHI/Ieli/I MPAaKTUKE POSKTHPOBAHUS
PYHp > | OMOTEXHUYECKHX CHUCTEM U MEIUIIUHCKUX
TEXHOJIOTUSIMH .
1763 (7074

IIPOM3BOJICTBA U

OKCILTyaTaI[H

OMOTEXHUUECKUX

CHCTEM

OIIK-3 Cnocoben

MIPOBOJIUTH

BIIche ﬂHMeHTaJIBHBIe OIIK-3.VY.1 ymetb BbIOMpATh U

I/ICCJ‘ICEOBaHI/I}I " UCIOJIb30BaTh COOTBETCTBYIOLINE PECYPCHI,

HEMEDEH IS COBpPEMEHHBIE METOANKH U 000PYyI0BaHNE

P ’ JUIS IPOBE/ICHUS SKCTIEPUMEHTABHBIX
Ob6menpodeccuonansHble | 00padaTHIBATh U . .
WCCIICIOBAaHHUI U M3MEPEHHH

KOMITETEHIIHH NPECTABIIATh

OIIK-3.B.1 BnageTs HaBbIKaMU 00pabOTKU
Y TIPE/ICTABJICHUS TIOTYYEHHBIX
HKCIEPUMEHTAIbHBIX JAHHBIX JUIS
MoJTy4eHHs: 000CHOBAHHBIX BBIBOJIOB

MOJIyYEHHBIE JTAHHbIE
C YYeTOM crerupuku
OHMOTEXHHUYECKUX
CHCTEM U
TEXHOJOTHH




2. Mecro nucuumianHsl B cTpykrype OI1
JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHEe MPUOOPETEHHBIX 00YYaIOITUMUCS
[IPY U3YyYECHUH CIEAYIOIUX JUCUUILIAH:
— «Maremaruka. MaTreMaTHUYECKUM aHAIU3),
— «Marematuka. Teopusi BEpOATHOCTEH M MaTeMaTHYECKasi CTATUCTHKA »,
—  «Dusuka»
«Uupopmaruka»

3HaHus, TMOJYyYECHHbIE NPU HM3YyUYEHHHM MaTepuaia JaHHOW IJUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATEJIbHOE 3HAYEHHUE, TaK M MOTYT HCMOJb30BATHCA MPU HM3YYCHUU APYTUX
JUCILIUTLINH

— «MarepuanoBeneHue»

— «buodusndeckre OCHOBHI JKUBBIX CUCTEM.)

— «DneKTpoAMHAMHUKA»

— «buorexHnUecKkne CUCTEMBI MEIHUIIMHCKOTO Ha3HAYCHUS

— «OCHOBBI OHOJIOTUNY

—  «Du3ukay

— «be3omacHOCTh KU3HEACATSIBHOCTH)

— «Metponorus»

3. OO0BEM ¥ TPYIOEMKOCTh JUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHJIOB Y4eOHOMU
paboTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE TOW TPYTOEMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCITHIIITUHBI

TpynoeMKocTb 1o
Bun yuebHoli paboTsl Bcero ceMecTpam
Nel
1 2 3
Oobwan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuyeckue/cemunapckue 3anstus (I13),
(uac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3aq, Mndbd. Hudd. 3au.
K3 %) 3au.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIMHEI 10 pa3eiaM | BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh IPUBEIEHBI B TaOIUIIE 3.



Ta6ymmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJIOEMKOCTh

Paznensl, TeMBI JUCLIUILINHEL Jlexun 113 (C3) JIP KII CPC
(gac) (uac) (gac) (gac) (gac)
Cemectp 1
Pasnen 1: Beenenue B XUMHIO 1 5 10
Temal.l.IlonsiTue BemecTBa u 1 1 3

XHUMHAYECKON peaKIu, OCHOBHBIE
OIpeICIICHUS.

Tema 1.2 2 4
CTexrOMEeTPHYSCKHE 3aKOHBI.
DyHIaMEHTABLHBIC TTOHSITHS U 3aKOHBI

XUMHHU.

Tema 1.3.Crioco0s1 onpeieieHust 2 3
KOJIMYECTBA BEI[ECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: Ctpoenue BemiecTBa 10 - 14

Tema 2.1. OcHOBHEIE CBEIEHUS O 2 4
CTPOCHHH aTOMOB; KBAHTOBBIC YHCIIA.

Tewma 2.2. Ileproaudeckuii 3aK0H 2 1
J.M.Menneneena.

Tema 2.3. XuMu4yeckasi CBA3b, BUIbI 1 2
XUMHYECKOU CBSI3U.

Tema2.4. MeTo/ BaJIEHTHBIX CBSI3€H, 2 3
KOBQJIEHTHAS CBS3b.

Tema2.5. Metoa MONEKyISPHBIX 2 2
opOuTaneil.
Tema2.6. HeBaneHTHBIE THIIBI CBSI3EH: 2 2

HOHHAas CBsA3b, MCTAJIJIMYECCKAs CBA3b,
BOJIOpPOJIHAs CBSI3b, CHIIbI BaH-nep-
Baainxbca.

Pa3nen 3:XuMHUUECKHE CUCTEMEL. 15 4 17
OO6mme 3aKOHOMEPHOCTH XUMHUYECKHUX
MPOIIECCOB.

Tema 3.1. DHepreTka XMMHUYECKUX 2 4 2
MIPOILIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBINSA, SHTPOIHSL.




Tema 3.2. sueprus I'nu60ca,
HAIPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XUMUYECKOe U (pa3oBoe
paBHOBEcCHE.

Tema 3.3. CKOpoCTh XUMHUYECKOU
peakuu U METOJBL €€ PETrYJIUPOBAHUA,
3aKOH JICHCTBHSI Macc,

Tema3.4. DHeprus aKTuBaluu,
ypaBHeHUE AppeHuyca, npaBwio Bant-
l'odda, katanuzarops! 1
KaTaJIUTHUYECKUE CUCTEMBI.

Tema 3.5.PacTBOpbI, AUCIIEPCHBIE
CUCTEMBI, CIIOCOOBI BHIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuruueckas
JUCCOLIMAIUS, BOJHBIC PACTBOPHI
ANEKTPOIIUTOB, BOJIOPOIHBII
[I0Ka3aresb, peakuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7.CpoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
paz0asnienust OCTBaIb/1a, 3aKOHBI
Paymns.

Pa3nen 4.0CHOBBI 2JIEKTPOXUMUYECKUX
MIPOILIECCOB.

Tema 4. 1.0KUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Tema 4.2.XUMHUUYECKHE UCTOUYHUKHU
AIEKTPUIECKOTO TOKA. [ aThbBaHMUECKHE
SJIEMEHTEL.

Tema 4.3.2n€KTpoaun3, 3aKOHbI
®dapapes.

Tewma 4.4.Kopposust u 60pnba ¢ Hel.

Pasznen 5:CBoiicTBa IPOMBIIIEHHO-
BAKHBIX 2JIEMEHTOB U UX COEIMHEHUN




Tema 5.1. Kinacebl xuMndeckux 2 2
COCIMHEHMH, CBOMCTBA IIPOMBIIIIEHHO
BAYKHBIX 3JIEMEHTOB U UX COEMHEHUH.

Tema 5.2. Xumnueckast 2 2
uneHTudukanus. Meroabt
XAMHYECKOI0 UCCIENOBAHNS U aHaIN3a
BEIICCTB M UX MPEBPAICHUH.

Hroro B cemectpe: 34 17 S7

Hroro:

34 0 17 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
0o0y4JalIUMHUCA  OIpPENETCHHBIX  TPYIOBBIX  (yHKUMHA,  CBS3aHHBIX C  Oyxyei

HpO(i)GCCI/IOHaJILHOI;'I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [TUKIIa

Howmep o
HazBanue u conepkaHue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI
pazjeina
Paszpgen 1 BBenenue B Xumuio.
Tema 1.1. [TonsiTHE BelEeCTBAa M XUMUYECKON PEAKIIMY, OCHOBHBIC IIOHATHUS U OIIPEJIEICHHUS.
CrexnoMerpuueckrie 3akoHbl. DyHIAaMEHTAIbHbIE MOHSTHUS U 3aKOHBl XUMHH:
Tema 1.2 3aKOH COXPAaHEHHUs MaccChl, 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH
' KpaTHBIX OTHOLIEHWM, 3aKOH OOBEMHBIX OTHOIIEHUH. 3akoH ABOTrajpo,
CJIEACTBUS 3aKOHa ABOrajpo.
CriocoOnl ompenienieHusl KOJIMYEeCTBa BEIIECTBa, 3aKOH 3KBUBajeHTOB. Pacuér M’
Tema 1.3. (MOJIIpHBIX MacC SKBUBAJIEHTOB) JJs MPOCTHIX BEIIECTB, OKCHUIOB, KHCIOT,
OCHOBaHMMH, conei. PaKkTop SKBUBAJEHTHOCTH.
Paznen 2: CrpoeHue BeniecTna.
OcHOBHBIE CBEJEHUS O CTPOEHMM aTOMOB; KBaHTOBO-MeXaHHMYECKas MOJEIb
Tema 2.1 atoMa. OpOwuranb, KBaHTOBBIEC uKcia, ypaBHeHue LlIpénunrepa, ypaBHenue [le-
' bpoiins, ypaBHenue Ilmanka, mnpuHmun  HeompenenéHHocTH [eiizeHOepra.
OnekTpoHHO-Tpaduyeckue GopmMyIibl.
[lepuonnueckuit 3axkon [[.M.MenneneeBa, cBa3p I1.C. co crpoeHuem aroma.
Tena 2.2 [lepuoapl, rpynmsl, AUaroHajlbHas 3aBUCHUMOCTb. 3aKOHOMEpPHBIE H3MEHEHUs
o CBOWCTB 3JIEMEHTOB M COCAMHEHUHN (3(PPEKTUBHBIN paguyc, SHEPIrUU HOHU3AIUN
U CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIHHOCTH).
XuMu4Ueckasi CBA3b, BUJIbI XUMUYECKOH cBs3u. Bo30Oyka€HHOE M HOpMalIbHOE
Tena 2.3 COCTOsSIHME  aTtoMa. [ uOpuam3amusi  dIJEKTPOHHBIX — oOjakoB.  CrocoObl
' NEPEeKPBhIBAaHUS  DJIEKTPOHHBIX OOJAKOB, CHUIMa- IH-JelbTa-MepPeKPhIBAHUS.
[IpocTpaHCcTBEHHAs CTPYKTYpa MOJIEKYIL.
Tema 2.4, MeTtoa BaJeHTHBIX CBs3ed, CHoco0 0Opa3oBaHMs KOBAJICHTHOW CBSI3U METO]
Jlonnona u I'eittiepa. I1oJIpHOCTH CBSA3M CBOMCTBA KOBAJIEHTHOM CBSI3H.
Tema 2.5. Metoa MonekyspHbIx opoOutaneid. Ilopsaok u sHeprus csizu. CBs3bIBarOIIUE

U Pa3phIXJISIONINE OPOUTAIIH.




Howmep
pazzena

Ha3Banue u comepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

Tema 2.6

HeBasieHTHBIE THIIBI CBSI3€W: HOHHAS CBSA3b, METAIUIMYECKAS CBA3b, BOJOPOAHAS
CBs3b, CHIIbl Ban-nep-Baanbca. KoMmnekcHele coequnenus. Ponb KOMIIEKCHBIX
COCIMHEHUM B IpUpOAEe M TeXHHKE. Teopus KpUCTaUIMYECKOrO IOJIA.
KoHneHcupoBaHHOE COCTOSIHUE BelecTBa. TBepble BELIECTBA.

Pasnen 3

Xumuueckue cucteMbl. O0IHe 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1.

DHepreTuka XMMHUYECKHX IPOIECCOB, BHYTPECHHSIS DHEPTHUS, TEIUIOBOH 3P deKT
XUMUYECKUX peakuuid, 1-il, 2-i, 3-i 3aKOHBI TEPMOJAMHAMUKH, DHTPOMNUs, KaK
(YHKIHS COCTOSIHUS, SHTAIBIUSA. XUMAYECKUMA ITOTEHITHAI.

Tema 3.2.

sHeprus [mb0ca, HaNpaBIEHHOCTh XMMHUYECKHX IPOLECCOB, XMMUYECKOE H
(ha3oBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMUYECKON PEAKIMU U METOMAbl €€ PEryJupOBaHUs, 3aKOH JIECUCTBUS
Macc. YpaHenue ['ynmpOepra m Baare. MosekymnapHOCTh pPEaKIuH, MOPSIOK
peaknuu. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW peakluu OT KOHIICHTPAIUU.
KoncranTa ckopoctu hu3HYECKUil CMBICI.

Tema 3.4

OHeprust  akTUBallMM, YypaBHeHHe AppeHuyca, mnpaBwio Baur-I'odoa,
KaTaJau3aTopbl U KaTaJIUTUYECKHE cUCTeMbl. OCHOBHOM IOCTYJIAT XMMHYECKON
KMHETUKHM, KHHETUYECKOE YypaBHEHHE. BnusHue Ttemieparypbl Ha CKOPOCTh
XMMHUYECKOM peakuuH, YypaBHeHHE AppeHuyca. MexaHu3M HNpOTEKaHUs
KaTAUINTHYECKUX peakuuii. XuMHuIecKoe paBHoBecue npuHuui Jle-Illarense.

Tema 3.5

PacTBOpBI, OUCHEpCHBIC CHCTEMBI, CIIOCOOBI BBIPAKCHHS COCTaBa PaCcTBOPOB.
TepMonuHaMuyeckue XapakTePUCTUKH TIpoliecca OOpa30BaHUS PACTBOPOB.
CUJIbHBIE U CJa0ble DJIEKTPOJMUTHI, MOHHBIE PAaBHOBECHUS B BOJHBIX PACTBOPAX,
MIPOU3BEICHNE PACTBOPUMOCTH

Tema 3.6

3JI€KTpOJII/ITI/I‘-IeCKa$I Jucconuanus, BOAHBIC  PACTBOPLI
BOI[OpOI[HBIﬁ IMOKa3aTCJib, pCaKIINH O6MCH3., TUAPOJIN3 coJIei.

AIIEKTPOJIUTOB,

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB  HEDIEKTPOIUTOB, KoymuraTuBHBIE
CBOWCTBAa  pacTBOpoB, 3akoHbl Paynsa. Kpuockomus — DOymmmockomus.
Ocmotunueckoe napienue. 3akoH ['enpu. M3oronnueckuii KoahhuuueHT.

Pasnen 4.

OCHOBEI QJICKTPOXUMHUYCCKUX IMMPOLECCOB.

Tema 4.1.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, JIEKTPOHHBIN OanaHnc, MomspHbie
MacChl 5KBUBAJICHTOB OKHUCIIUTEIS U BOCCTAHOBUTEIS.

Tema 4.2.

XWUMUYECKUE HCTOYHHUKH DJIEKTPUYECKOrO0 TOKA. ['aJbBaHUYECKUE BJIEMEHTBHI,
CTaHJApPTHBIE JJIEKTPOAHBIE NOTECHUHUAIbI. JIBOMHOW JJIEKTPUYECKUU CIIOM.
VYpasHenne Hepucra. PaBHOBeCHBIN. 31€KTpoAHBIN moTeHIHal. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPOI.

Tema 4.3.

Onextponus, 3akoHbl Papanes KaTomHble M aHOAHBIE MPOLIECCH! PACTBOPOB U
pacIIaBoOB IEKTPOJIUTOB.

Tema 4.4

Kopposus u 6oprba ¢ Hell. YpaBHEHUS KOPPO3UHHBIX MPOIECCOB C KHUCIOPOAHOMN
¥ BOJIOPOJHOM Aenosspusanueii. CriocoObl 3alMThl OT KOPPO3UH — XUMUYECKUE,
INEKTPOXUMUYECKUE (METAJUTMUYECKHe- KaTOJHBbIC, aHOJHBIE TOKPBITHS).
JlernpoBaHHue METAJLIOB.

Paznen 5.

CBoiicTBa IMPOMBIIIJICHHO BaXHBIX 3JICMCHTOB U HUX COCIUHEHMH. TMOJIYYCHHC
MeTauioB. MeTaIndecKre CIIaBbl M KOMITO3HTEL.

Tema 5.1.

Kitaccbl XuMu4eckux coeIMHEHUH, CBOMCTBA MPOMBIIIIIEHHO BaXKHBIX 3JIEMEHTOB
u ux coequHennii Kommnosunnonusle matepuansl. Kepmersl. XuMus MeTamioB
(Al,Fe, Sn,Pb,M0) Xumus nemeramnos: C,SI,S , pymiepen, kapoun. TorumBa
(TBEpOe, )KHUIKOE, Ta30BOE), CMa30YHbIC MaTepHasIbl, MOTOPHBIE Macia.

Tema 5.2.

Xumuueckass uaeHTHGUKaua. MeTo/ibl XMMUYECKOT0 MCCIIE0BaHMs U aHaIn3a
BEIIECTB M WX IpeBpanieHud. KauecTBEHHBII W KOJWYECTBEHHBIM aHAJIM3.
(I'paBumeTpuyecKuii, THTPUMETPUUECKHM, KOMIUIEKCOHOMETPUYECKHI METO/IbI




Howmep
pazzena

Ha3Banue u comepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

aHaJIn3a).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

U3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4ecKuX | TpyloeMKOCTb, |IIPAKTHUYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | JUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1aGOpaTOPHBIX 3aHATUI U UX TPYAOEMKOCTb PUBEICHBI B TabmuIle 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux
MPAKTUYECK
Ne Tpynoemko P . No
HaumenoBanue nabopatopHbIx paboT (uac) on 2 pasncia
CTb, (Hac ACITUTIINHEI
n/m ’ noarotosku |~ HCH
, (1ac)
Cemectp 1
1 | Crexuomerpuyeckue 3aKOHBI.
@OyHmaMeHTaIbHbIE TIOHATHS M 3aKOHBI XUMHUH. 1 1
CriocoObl onpesiesieHHs] KOJMYECTBA BELIECTBA.
2 | Onpenenenne M’ sKkBUBaJIeHTa MeTasIa 4 1
3 | Ompeneneane TeruioBoro dddekra peakuu 4 3
HEUTpaJIM3aLUU.
4 N3mepenune " pacuer AIEKTPOIHBIX 4 4
MNOTEHIMAJIOB METAJUIOB U 3/IC FJIbBAHUYECKUX
DIIEMEHTOB.
5 | XuMuyeckass U JIIEKTPOXMMHUYECKass KOppo3us, 4 4
HccnenoBanne  KOpPpPO3MHM  METAIOB |
onpeielieHne MHTHOUTOPHOro 3¢ dekra.
17
BCETO

4.5. KypcoBoe nMpoeKkTUupoBaHue/ BHITOTHEHUE KyPCOBON PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Buasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabauna 7 — Buabl camocToaTeabHOM paboThl U €€ TPYJI0EMKOCTh

Bua camocTositenpbHOM paboThI Bcero, yac Cemectp 1, yac
1 2 3
N3yuenue TeopeTuueckoro Marepuania
22 22
nucuurinHbl (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 18 18
ycneBaemoctH (TKY)
IToaroroBka K MPOMEXKYTOYHOM aTTECTALMU 17 17
(IA)
Bcero: S7 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU Pa0OThI 00YUYAIOIIUXCS IO TUCIUIUTHHE (MOJIYJIIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIBI IS CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb nMeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neUaTHBIX U SJIEKTPOHHBIX YUeOHBIX H3/IaHUI MPUBEIeH B TaOIuUIe 8.

Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUH

KomnuectBo
IK3EMILISIPOB B
OnobInoTEKE
(xpome
AIEKTPOHHBIX
9K3EMILISPOB)

Mudp/ URL anpec bubnuorpaduyeckas ccpuika

https://urait.ru/bco | Fnunka, H. JI. O61ias Xumus B 2 T.: y4eOHUK 17151 By30B /
de/512502 H. JI. 'nunka ; mox penakiuei B. A. ITonkosa,

A. B. babkoBa. — 20-e u3., nepepab. u jomn. — MockBa :
WznatensctBo FOpaiit, 2023. — 353 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | O6mas u HeopraHudeckas XuMus. 3aJauHuK : yueOHOe
e/432806 nocobue s akagemudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakument C. C. badkunoit, JI. [1.
Tomunol. — Mocksa : U3aarensctBo FOpaiit, 2019. — 464
c. — (bakamaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Tekcrt : anekrponHsli // ObC KOpaiit
[caiiT]

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE ITPOLIECCHI : [
DnekTpoHHBIN pecypc] : yuedHnoe mocodue / T. E. Kpbutosa,
T. . ®omuuena ; C.-ITetepb. roc. yH-T a3pOKOCM.
pruOOPOCTPOCHHUSI. - DIEKTPOH. TEKCTOBbIE J1aH. - CaHKT-
[etepbypr : M3n-Bo 'YAII, 2019. - 77 c.

I'ypos, A. A. Xumus: Teopus ¥ npakTuka. Metanisl u
e.lanbook.comybo | cmasel : yuebnuk / A. A. I'ypos, I1. B. Cnutukos, XK. H.



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997

ok/172907

Menusix ; mox penakiuen A. A. I'ypoBa. — 2-e u3 ., ucrp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumusi. OCHOBHBIE CTEXHOMETPUYECKHUE 3aKOHBI, CTPOCHHE
BEIIECTBA, TEPMOANHAMHKA, KHHETHKA, PACTBOPBIL,
AIIEKTPOXUMHUSL: [DIIEKTPOHHBIN pecypc] : yueOHoe mocobue /
T. E. Kpsutosa, T. 1. ®omuuesa ; C.-Iletep0. roc. yH-T
a’pPOKOCM. TPHUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIC JAaH. -
Cankrt-IlerepOypr : U3a-Bo I'VAII, 2020. - 148 c.

54 X45

Xumus : yaeOHUK st By30B / A. A. I'ypoB [u 1p.]. - 2-¢
u3n., crep. - M. : U3g-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/documen
t?id=425379#:~:tex
t=http%3A//pilotL
Z.ru/files/10512/

OO6mas u Heopranuveckas Xxumus : B 2 T. T. 1 : 3akoHbI 1
KOHIICTIIUH : yueOHoe rnmocobue / mox pen. akanemuka PAH
A. 0. lluBangze. - 2-¢ 3. - Mockga : Jlabopartopusi 3HaHHH,
2022. - 495 c. - (YueOuuk [uist BeICIICH mKoutbl). - ISBN
978-5-93208-576-9. - Tekcr : anekTponnbid. - URL:
https://znanium.com/catalog/product/1984044

54 E55

OcHoBbl 0011eH XUMUM : yueOHoe nocodue / B. 1.
Endumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c.

20

https://urait.ru/bcod
e/536017

Xumus : yueOHuk s By30B / 1O, A. JleGenes,

I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBaur ; ot o01ieit
penakuueii I'. H. ®daneeBa. — 2-¢ u3x., nepepad. u gom. —
Mocksa : U3natensctBo FOpaiit, 2024. — 431 ¢c. —
(Beiciiee oopazoBanue). — ISBN 978-5-534-02453-1. —
Texct : anexTpoHHsIH / OOpa3oBarenbHas aTGopma
FOpaiit [caiiT].

Ilepeuenn
TEJIEKOMMYHUKALIMOHHON CETH

7. TlepedyeHb AIMEKTPOHHBIX 0OpPA30BaATEIBHBIX PECYPCOB
MH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»

AJIIEKTPOHHBIX o0pa30BaTeNbHbIX
«nTepuem,

pecypcos

npuBezeH B Tabnmue 9.
— IlepeueHp SIEKTPOHHBIX O00pPa30BATENbHBIX PECypcoB HH(MOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)

Tabmuma 9

MH(pOpPMaLOHHO-

HCO6XO,[[I/IMLIX I OCBOCHHUA JHUCHUIIINHBI

URL anpec

HanmenoBanue

https://xumuk.ru/

Calit 0 XuMHu

http://www.hemi.nsu.ru

OCHOBBI XUMUH:
o0pa3oBaTeNnbHBbIHI
CalT JIJIsl CTYJIEHTOB

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOIB3YEeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs TIpeicTaBiieH B Tadsmire 10.

Tabmuua 10— Ilepedenb nporpaMMHOTo o0ecrieyeHHs

Ne /1t

Haunmenosanue

MS Office 2010-2013 u MS Windows



https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://urait.ru/bcode/536017
https://urait.ru/bcode/536017
https://xumuk.ru/
http://www.hemi.nsu.ru/

8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocTaB MaTepHaIbHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOW JIIA  OCYIIECTBIICHHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.
Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (npu HEOOXOMMOCTH)
1 | JlekunoHHas ayUTOPHS C UCIIOIb30BaHUEM ['acrenmno 15
JEMOHCTPAIMOHHBIX Ta0uIl U cxeM, [lepuoanaeckoit CucTeMsl 32-01

xuMu4eckux emeHToB J[.M.MenpaeneeBa, o0pa3iion
MHHEPAJIOB, MOJICJIEN NPOCTPAHCTBEHHBIX PEUIETOK.

2 | Cneunanu3vpoBaHHas XHUMHUYECKas J1abopaTopus C l'acrenno 15
WCIIOIb30BAaHUEM JI€MOHCTPAIIMOHHBIX IJIAKATOB, 33-02
1ab0OpaTOPHBIX CTEHAOB U YCTAHOBOK JJIsl ONIPEIEICHUS 33-04

SKBHMBAJICHTA METAJUIA, U3MEPEHUS SJIEKTPOJHBIX TOTECHINAJIOB,
CKOPOCTH KOPPO3HH- METAJIOB - MUJIJIMBOJBTMETPHI;
aHAJIMTUYECKUE U IJIEKTPOHHBIE BECHI; JabopaTopHbie pH-
METPBI, HIEHTPUPYTH U KATOPUMETP.

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTeCTAINH
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS TPOMEKYTOYHOW aTTeCTAlluU
oOydaromuxcs Mo AUCHUIUINHE TPUBEAeH B Tadbnue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl POBEACHHUSI POMEKYTOTHON aTTeCTaIlUN

Bug HpOMG)KyTO‘-IHOﬁ aTTCCTallnun Hepequb OILICHOYHLIX CPCACTB

JuddepenurpoBaHHbIi 3a4ET Crrcox BONpPOCOB;
TecTsr;

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYYalONMMHCS TPUMEHSETCST 5S-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas nmpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKala ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETEHLIUH

OrreHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0aiubHas mKana paKTep bopmrp HIM




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €TI0 U3J1aracr;

— ONHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTJIMIHOY J
GATICHOY TECHO MPHUBSA3BIBAET YCBOCHHBIE HAYUHbIC MOJIOKEHUS C MPAKTUYECKOM
JIeATEeILHOCTBIO HAIIPABIICHUS,
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJHO BJIaJICCT CHCTEMON CIICIMAIM3HPOBAHHBIX IOHITHH.
— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOWU
JUTEPATyPHI;
«XODOLLIOY — HE JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JESITEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIICIIUAIN3MPOBAHHBIX MOHSITHH.
— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCIIBITBIBACT 3aTPyJHEHUS B MPAKTUUYECKOM IPUMEHEHUM 3HAHUI
«3aYTEHO)
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTcs B OPMYITUPOBAHUHU BBIBOJIOB H 00OOIICHUI;
— YaCTHUYHO BJIAJACET CUCTEMOM CIEIMAIM3UPOBAHHBIX HOHSITHH.
— o0yyaronuiicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuana,
— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MIpH
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HANpaBIICHUH,
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHUS;
— He GOpMYJIHPYET BBIBOJIOB M O00OIICHUI.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBieHbl B Taobmmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa A
WHIMKaTOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3agera
Kon
Ne n/mn [Tepeuens BompocoB (3ama4) ams 3a4yera / Audd. 3ayera
P P (samas) 1 pd MHIMKATOpa

1. CdopmynupyiiTe OCHOBHbBIE MOJIOKEHUS KBAHTOBOW MEXaHUKHU: OIIK-1.3.1

1. 3anumurte ypaBHeHue [lmanka, maiite OOBSCHEHUE TIOHSATHIO
KBAaHTOBAs YHEPIUs
a. /laliTe XapakTepUCTHUKY U OINPEIEICHUE TOHATUIO KOPITYCKYJISIPHO-
BOJIHOBOW JTyaJIu3M
0. 3anummute YpaBuenue [le-bpoiins, IafTe MOHATHE JJIUHBI




BOJIHBI [le-bpoiis.
2.3anumure MaTEMATHUECKOE COOTHOIIIEHHE [TpuHnna
HeomnpeaeneHHocTu ['eiizenOepra, (GU3MUECKHI CMBICT .

ChopmynupyiiTe omnpeneneHUe TMOHATHS «aToM», AaTOMHOE SApo,
JaiiTe ONpelelieHNue, YKaXUTE Ha COCTaB AaTOMHBIX sIJIEp.
ChopMmynupyiTe OINpeaeIeHHe U MOHATHE BOJTHOBOW (PYHKITHH.

OIIK-1.3.1

3anumute YpaBHenue Ilpenunrepa ans  atomMa  BOAOpoOAa.
Chopmymnupyiite MOHATHE BOJTHOBOM  (yHkimu, [laiiTe
omnpenenenne KBaHTOBBIM uyHcnaMm, WX (QUIUUECKUN CMBICIL.
IIpuBenure IpUMEPBl  3aIlOJHEHUS aTOMHBIX  OpOuTanen
AJIEKTpOHAaMHM, Haite noHsatus llpunuuny 3ampera [laynu, ITpasuny
XyHnaa, npaBuiny KiedkoBckoro.

OIIK-1.3.1

Chopmynupyiite mousitue Ileproamyeckoil CHUCTEMBI 3JIEMEHTOB.
Haiite onpenenenue IlepuoanueckoMy 3akoHy MenjaeneeBa, u
chopmynupyiite coBpeMeHHoe omnpeaenenue Ilepuoanyueckoro
3akoHa. [lalite omnpenenenue rpynnsl, nepuona B IIC. [laiite
00BCHEHHE TAaKUM IMOHSATHUSM, KaK aHaJord, B 4&M 3aKIIOYaeTcs C
CYTb 3TOW 3aKOHOMEPHOCTH.

OIIK-1.3.1.

Cdhopmynupyiite u naiite omnpeneieHHe TAaKUM IOHSATHIM, Kak
paguyc aroMOB M HOHOB, SHEPrud  HMOHM3ALUU, CPOJCTBO K
AJIEKTPOHY, ANIEKTPOOTPULATEIBLHOCTD, OKHUCJIUTEIbHO-
BOCCTAHOBUTENIbHASI  CIIOCOOHOCTb. [IpuBenure mnpumepsl u
O00BSCHUTE 3aKOHOMEPHOCTh M3MEHEHUS CBOMCTB I10 MEPUOAY U IO
rpyIIe.

OIIK-1.3.1

ChopmynupyiiTe TOHATHE XUMHYECKOU cBsizu. HazoBuTE OCHOBHBIE
xapakrepuctukn  X.C. Onummure  KBaHTOBO-MEXaHUYECKHE
IIPEACTABICHUS O MPUPOJIE XMMHUYECKON CBs3H, Teopus I'eltiiepa u
JlonnoHa, paiite moHATHE OOpa30BaHUS JBYXaTOMHON MOJIEKYJIBI.
Jaiite 00ObsicHEeHue MeTO/ly BaJICHTHBIX CBsi3eH, ykaxkute Tumnbsl XC.
ITpuBenure npumepsl. KoBaneHTHas CBA3b, [aThb OIpPEAEICHUE,
IIPUBECTU TPUMEDPBL.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMHUECKOH CBs3H. HeBaneHTHBIE THUIIBI

XMMHYECKOW CBA3W: METAJUIMYECKas, JalTe ONPENEICHUE TaKou
CBS3M M  OOBSICHUTE MEXaHM3M OOpa30BaHMsI ITOM XUMHUYECKOM
CBSI3H.

OIIK-1.3.1

[aiite ompeneneHue yHUBEPCATBHOMY KBAaHTOBO-XMMHUYECKOMY
METOAy  omucaHusi  xumudecko cB3u  (MMO)  meronmy
MonekyisipHbix opbutaneir wiu (JIKAO), npuBeaute mpumepsl u
OMPEJICTTUTE OPSAIOK CBSI3U, MAarHUTHBIE CBOMCTBA.

OIIK-1.V.1

ChopmynupyiiTe MOHATHE TUOPUAM3AIMKA ATOMHBIX OpOHUTANICH.
[lepeuncnure Buabl rubpuau3anuii. Jlaite onpeneneHrue MOHATHS O
NOJSIPHOCTH  MoOJeKkyna. [lpuBeaute npuMepsl MHONSPHOW H
HETOJIIPHOW MOJIEKYJIBI.

OIIK-1.3.1

10

ChopmynupyiiTe ompenereHue paauoakTUBHOCTH. HazoBwute
Ba)KHEHIIMe CBOMCTBA pPaJMOAaKTUBHOIO H3Iy4deHHs. o -,B- , vy -
U3ITyYEHUS. [aiite oIpezieNIeHUe OCHOBHOTO 3aKOHA
panumoakTUBHOro pacnazga. [aiite omnpenenenue Koncranre pacmnana

(1)

OIIK-1.V¥.1

11.

Chopmynupyiite TOHATHE XHUMHUYECKOW TepMoAMHAMUKH. JlaiiTe
ompejieNieHHue TOJIHOM SHEPruM CUCTeMbI, €€ (PU3UYEeCKHil CMBICIH,
chopMyIupyilTe TIEpPBBI 3aKOH TEPMOJIUHAMUKH. HAIUIINTE
YpPaBHEHUE NIEPBOr0 3aKOHA TEPMOAUHAMUKH.

OIIK-3.V.1




12.

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHamuku. [laiite
oTpeziefieHUe CBSI3aHHOW HSHEPTUU CUCTEMBI, €€ (PU3UUECKUN CMBICI,
chopMyupyiiTe  BTOpPOH  3aKOH TEPMOJMHAMUKH, HAIUIINTE
ypaBHEHHE BTOPOr0 3aKOHA TEPMOIMHAMHUKHU.

OIIK-3.V.1

13.

Chopmynupyiite mnoHsITHE XUMHYECKOH TepMoauHaMuku. JlaiTe
onpeneneHue cBoOoaHOM sHeprun [mO06ca e€ pusnyueckuii CMBICH,
HanMIIUTe ypaBHeHHe [MOOca, yKakure KpPUTEPHH TNPOTEKAHUS
peakumii. 3anuIIMTE YacTHYK) MPOU3BOJHYIO  YUHUTHIBAOILYIO
3aBUCUMOCTh dHeprun ['mb0ca oT cocraBa cuctemsl. [laiiTe moHsTHE
XHUMHYECKOr0 NOTCHIHAJIA.

OIIK-3.V.1

14

ChopmynupyiiTe MmoHSATHE XUMHYECKOM KuHeTukd. JlaiTe
ONpPECIICHNE OCHOBHOIO IIOCTyJlaTa XUMHUYECKOM KUHETHKH.
Chopmynupyiite moHsATHE MOJEKYISAPHOCTH PEAKIUH U TOPAIKA
peaxkuuu. [lepeuncnaure ¢akTopsl BIHAOLIME HA CKOPOCTb
XUMUYECKOM peakuuu. YpaBHEHHE AppeHHyca, ypaBHeHue Bant-

I'odda.

OIIK-3.V.1

15.

ChopmynupyiiTe mnonsTue  pacTBopa. HazoButre  OCHOBHBIE
XapaKTepUCTHKU pacTBopa. JlaiiTe moHsATHE O crioco0ax BhIPAXKEHUS
KOHLEHTPALUi pacTBOPOB, KaKKW€ BHJIbl KOHIIEHTPAIUIl CYIIECTBYIOT.
Hanummre dopmysel i ux pacuéra (M, N,Cm, T, y, )

OIIK-3.Y.1

16

ChopmynupyiiTe onpeeneHne MOHATHS «KOJUIMTAaTHBHBIC CBOWMCTBA
pacTtBopoBy». JlaliTe omnpeneneHue TaKuM HOHATHAM, Kak Tuddy3us,
ocMoc, ocmotndeckoe namienue. Chopmynupyiite 3akon Baot-
I'opda u 3akonsl Paynsa. YkaxuTe 3aBUCUMOCTb TEMIIEpaTyphbl
KpUCTaJJIM3all1 U KUIICHUA OT KOHIICHTPAIMKW pacTBOpa.

OIIK-3.Y.1

17

ChopmynupyiiTe MOHSATHE 30HHOW TEOPUM KPUCTAILIOB, JaiTe
ONpeAesieHue  pealbHbIX  KpucTawioB. JlaiTe  ompeneneHue
HECTEOXUMETPUUYECKUX COEIMHEHHUI UM COEIMHEHHI MepEeMEHHOTrO
COCTaBa, MPUBEANTE MPUMEPHI KPUCTAIIOB IEPEMEHHOTO COCTaBa

OIIK-3.V.1

18.

Chopmynupyiite nonsartue pactBopa. JlaiTe omnpenesieHue coCTaBy
pactBopa. Kaxue arperaTHble COCTOSIHMSI pacTBOpoB Brl 3Haere
XKunkue pactBopnl. JlaliTe ompeneneHue M (PU3UYECKHHA CMBICI
TaKOIO SIBJIEHUS, KaK, AJIEKTPOJIMTUYECKAs IUCCOIHALUSI PACTBOPOB.
[TpuBennTe NpUMEpBHI.

OIIK-1.V.1

19

ChopmynupyiiTe TOHSTHE  DJIEKTPOJIHTa,  JalWTe OIpeAcsieHue
CHWJIBHOTO M cjaboro snekTpoiuTa. JlaliTe ompeneieHHe CTENEHH
muccouuanuu. [IpuBeaure npumepsl. 3anuiinTe 3aKoHbl Payns nis
AIIEKTPOJIUTOB, U30TOHHUECKUN KO DUIIUEHT, GU3HMUECKUI CMBICT.

OIIK-3.B.1

20.

ChopmynupyiiTe TOHSATHE:  BOJOPOAHBIA TMOKa3aTenb.  JlaiTte
ONpe/ieJIEHue HMOHHOIO NMPOU3BeAeHHs BOJbl. Hanummre ypaBHeHHe
JUlsl pacuéra BOJIOPOAHOIO MOKAa3aTesl.

OIIK-1.V.1

21.

Chopmynupyiite  ompeneneHue Takux MNOHATHHA Kak: [uapomnus
coJiell, MOHHO-OOMEHHBIE peaKkliy, MEePEUYUCIUTe BUJbI TUAPOIIN3A,
OpuBeIUTEe NpuUMepbl (Tpu Tuma ruaponusa). Ompenenute  pPH-
pacTBOPOB TUAPOIIN3a, JalTe OMpeesieHne COBMECTHOTO THIPOIIN3a,
IPUBEINTE IPUMEPBIL.

OIIK-3.B.1

22.

ChopmynupyiiTe TOHSATHE TMPOU3BEACHHUS pacTBOPUMOCTH. Jlaiite
ONpeAeNieHue  mpolecca pactBopeHus. Jlaiite  ompeneneHue
HACBIIEHHBIX pacTBOpoB. Jlailte omnpeneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYHCIIEHHUE PACTBOPUMOCTH B MOJIB/JI, T/1,

OIIK-3.B.1

23.

Chopmynupyiite MOHSATHE OKUCIUTENbHO-BOCCTAHOBUTEIBLHBIX
nponeccoB.  JlaiiTe onpeneneHue OKUCIUTENIb, BOCCTAHOBUTEIIb,

OIIK-1.V.1




IIPUBEIUTE NIPUMEPBI U YKAKUTE, B KAKHUX CIy4dasX MOXKET OJHH U
TOT K€ DJJIEMEHT BBICTYNIaTb KaK OKHCIMTENIb WM  Kak
BOCCTAHOBUTEb.

24.

Chopmynupyiite mnoHaTHE «IIeKTpoaHbI moTteHnuamy. Jlaire | OITK-3.V.1
omnpezaeneHue M (U3MUYECKUN CMBICT JBOWHOTO  DJIEKTPUYECKOTO
cnos.  OObsicHUTE SIBIICHUS CKauka MoTeHIMana. Hamummre
ypaBHeHue HepHcra.

25

ChopmynupyiiTe TOHATHE TrajdbBaHMuYecKoro »djemeHta, nairte | OITK-3.B.1
ONpe/IeJICHUE TOHATHUS <«BJEKTPOA» B JIIEKTPOXUMHUHU, HAMUIIUTE
ypaBHeHHe HepHcTa, ykaxuTe, Kakue IpPOLECChl MPOTEKAIOT Ha
KaToJie, a KaKhe Ha aHOJe. 3aHIIUTe TOKOOOPa3YIOUIyl0 pEeaKIUio
JUIsL  TaJbBaHUYECKOIO DBJIEMEHTa M CXEeMy TallbBaHUYECKOTO
aneMeHTa. JlaiiTe omnpenesneHne 3JIeKTPOIUMTHUECKOIO KIIK4Ya, €ro
buznyecKuil CMBbICI.

26

CdopmynupyiiTe MOHATHE JJIEKTPOJIM3a paciuiaBoB U pactBopos, | OIIK-1.VY.1
JaTe ONpEeICICHHE J3TOr0 SBJICHUS,  HAMUIIATE  MPOLECCHI
MPOTEKAIIIME HAa aHOJe W Ha Karoxe. Hamummre ypaBHCHHE
dapaness i ANEKTPOIN3a, OOBSICHUTE (PU3UUECKUN CMBICH ,JTalTe
OTIpENIeNICHUE IEKTPOXMMUYECKOTO SKBHUBAJICHTA.

217.

Cdopmymnupyiite nonstue kopposust MmetaiuioB. Hazosute dakropsl, | OIIK-3.V.1
BIMSIONIME Ha KOpPpo3uio MeTauioB. OOBSCHHTE MeEXaHU3M
KOPPO3UMOHHBIX TporeccoB. Ha3zoBure cmocoObl 3amMTHl  OT
KOPpO3UH.

28.

ChopmynupyiiTe  MOHSATHE cranu. HazoBute ocHoBHble | OIIK-3.B.1
KOHCTPYKIIMOHHBIE ~MeTayuibl. CBoiicTBa  ANOMHHHS, XpoMa,
Kenesa, ux mnomydenune u padUHUPOBAHHME, HCIOJIBL30BAHUE B
CaMOJIETOCTPOEHUHU U MPUOOPOCTPOEHUHU.

29.

CdopmynupyiiTe TOHATHE MOJUMEPOB, cTpoeHue mnomumepoB u | OIIK-3.V.1
CrOCOOBI  TOJyYEHMs, HA30BUTE NPUMEHEHHE TIOJIMMEPOB B
IPOMBIIUIEHHOCTH

30.

Cdopmynupyiite moHsTue xumudeckon uaeHtupukanuu Bemiects, | OIIK-3.B.1
HazoBute MeToabpl KOJWYECTBEHHOTO aHanmu3a. Kakue BUIBI
MHCTPYMEHTAJIBHOTO aHAJIN3a Bbl 3HAETE.

IlepeyeHp Tem Uil KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCcOBOH pabOThI

MpeICTaBICHBI B Tabmwuie 17.
Tabnuna 17 — IlepedeHp TeM Uil KYpCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOM pabOTHI

Ne i/t

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
KypCOBOM paboThI

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

BOHpOCBI AJId OpPOBCACHUA HpOMe)KYTquOfI arreéctalliin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.
Tabmuma 18 — [IpumepHBIi IepeueHb BOITPOCOB ISt TECTOB

Ne n/mt [IpumepHBIii IepeueHb BOIPOCOB ISl TECTOB Kon
WHIMKaTOpa
1. [IpounTaiite 3aaHne 1 3aMUIINTE Pa3BEPHYTHI 0OOCHOBAHHBINA OTBET OIIK-1.3.1
Kakue KBaHTOBBIE UMCIIA TOJIHOCTHIO XapaKTEPU3YIOT SHEPTHUIO

AJIEKTPOHA
Omanon omeema: B keanmosoti mexanuxe kaxcoas AO onpedensemcs
mpems KAHMOBbIMU Yucaamu: N -21a6Hoe KE8AHMOB0Oe YUCIO,

onpedesnsiem oowull 3anac dnepeuu (npunumaem 3uadenus 1,2,3 u m.o.




00 ©)

| —opbumanvroe xeanmosoe uucno onpedensiem opoUmMAaLLHLLL MOMEHM
Koau4ecmaea 08udicenull d1ekmpona (npunumaem 3uadenus 0,1,2,3 u m.o.
00 N-1). Kasicoomy 3nauenuro enagHo2o KeaHmogo20 4ucida,
coomeemcmayem N 3HAUEHUL OpPOUMATLHO20 K8AHM08020 uucaa l.
OpoumanvHwlli MOMeHmM Koaudecmea ogudicenutl, smo eekmop, (L) eco
abCoNOMHAsL 8ENUUUHA NPUHUMAET CIPO20 ONPeOeNEéHHble KBAHMOBbLE
sHauenusl. Takum oopasom, o0b603HaueHue 1100020 NOOYPOBHS
onpeodensemcsi 08yMs K8AHMOBLIMU YUCIAMU, 2TAGHBIM U OPOUMATbHBIM
Keanmosvimu yuciamu. L

M, — MacHumHoe K8anmogoe Yucio onpeoenien 803MONCHble 3HAYEHUs

npoeKyuY OpoUMaAIbLHO20 MOMEHMA KOIUYECMBA O8UNCEHUsL DNeKMPOHA
Ha guxkcuposanHoe HanpaesieHue 8 NPoCmpaHcme.
My — CNUHOB0E KEAHMOBOE YUCTIO — COOCMEEHHbLI MACHUMHBIL MOMEHM

umnyinvca, npoeKkyusld 6ekmopa CnuHa Ha OI’lpe()eJléHHOQ Hanpaejienue
1

BHEULHE2O NOJIAl, MOHCEM NPUHUMAMb 3HAYEHUA ms Zt -,

2
Taxkum 0bpazom NOAHYIO IHEPIUIO INEKMPOHA XAPAKMEPUIYIOM
N -enaenoe keammosoe uucio u | —opobumanvnoe keanmosoe yucio

[Ipouuraiite 3aanue, BHIOEPUTE MPABWIBHBINA OTBET M ApTYMEHTHPYHTE
3TOT BBIOOD.

B aTome, anekrponHas popmyiia KOTOpOTo
1522522p°3s23p°3d194524pP4d°35s2, ... BaICHTHBIX PIEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apeymenmupogannwlti omeem.:

Coenacno s1eKmpoHHO20 nacnopma , ONPeoenuM 21emMerm, 3mo HUoOuU,
Ha 6HewHell 21eKMPOHHOL OpouUmanu Haxooamces 2 CnapeHHbIX
anekmpona Ha 5S? - nodypoene , Komopuie 8030YucOasCh nepexooam Ha
5-p! nodyposensv a maxaice 3 snexkmpona na 4d*-nodypoene, maxum
o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOJIUYECB0 8AIeHMHbBIX IJIeKMPOHOS.

Ipasunouwviii omeem: d

OIIK-1.V.1

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
IIOCJIEI0BATEIBLHO 3JIEMEHTHI B ITOPSIKE YBEIIMUEHUs CIIMHOBAJIEHTHOCTH
JUISL CIEIYIOLINX AJIEMEHTOB B BO30YXK/IEHHOM COCTOSIHUM.

a.Al; b. Mn;

d. Be; e. As

KoY npasuiviozo omsema: d, a,e,b

OIIK-1.3.1

[IpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE. K Kak1011 mo3unuy,
JTAHHOU B JIEBOM CTOJOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
npaBoM cTojio1e. Ha BHENIHEM 3JIEKTPOHHOM YpOBHE HaXOJUTCH :

a. Sc; 1. 3 anexTpoHa
b. Sh; 2. 4 snexTpoHa
d. Ge; 3. 1 snexkTpoH

e. Si 4. 2 snekTpoHa

5. 5 5IIeKTpOHOB
6. 6 DJIEKTPOHOB

OIIK-3.V.1




KJlro4 npa@uﬂbHoeo omeema.
a b d e
4 5 2 2

[TpounTaiiTe TEKCT, BEIOEPUTE MPABHIbLHBIC BAPUAHTHI OTBETA U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 ipe/y105keHHOT0 TIepEyHs BEIECTB BHIOCPHUTE BEIIECTBA HOHHOTO
CTPOCHUS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS TIOJISIPHAS CBSI3b:

1. Xnoposogopon, 2.Kapbonar narpus, 3. Oxcun cepsl (1V), 4. AMMmuax,
5. Cynsdar xeneza(ll)

IpasunvHoiti omeem:2,5.

Obocnosanue: HOHHYIO KpUCMALIUYECKYIO CIMPYKIYPY UMEIOm
geuyecmaa 8 y31ax KOmopbix HAxX00AMCs UOHbL, HO CILOHCHbLE UOHDL
006pa3yIOMCsL U3 INEMEHMO8 ¢ PA3HOU dieKkmpoompuyamenvhocmoro. Kak
mo CO3? ¢ kapboname nampus u SO4> 6 cyrvgpame gcenesa, 20e medncoy
KUCTIOPOOOM U DIeMEHMOM KOBALEHMHAS NOJAPHAsL C653b. Takum
006pA30M CONU UMEIOM UOHHYIO C653b, HO CIIOJCHblE UOHbL 6HYMPU
KPUCMANI08 UMEION KOBAJIeHMHYI0 noasapuylo. OcmanvHbie
NpeoNodCeHHblE Beuec8d UMEIOm MONEKYIAPHbIE CIPYKMYpbl

OIIK-3.B.1

[IpounTaiiTe TEKCT U 3aIMUILNTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
Jaiite onpesenenue BOIHOBOM (PYHKINHU, YKaKUTE ee (PU3NIeCKHit
CMBICIL.

Omanonnwlil omeem: 3aKOHbI OBUINCEHUS HACMUY 8 KBAHMOBOU MEXAHUKE
svipascatomces ypasnenuem LlIpéounzepa. Imo ypaenenue
npeocmasisiem codotl oughghepenyuaivroe ypasHeHue 8 Yacmuulx
NPOU3BOOHBIX. DMO ypasHeHue Onucvléaem nogedenue d1eKmpona 6
amome, mo eCmbo C8A3bl8aem IHeP2UI0 CUCTEMbL C €€ 80JIHOBLIM
osudicenuem. Taxkum oopasom eonnosas hyukyus (v )xapaxmepuzyem
8EPOSIMHOCb HAXOHCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eCMb
@u3zuveckull cmMulc, 5mo 0b1acme 8 NPOCMpPanHcmee, 20e 6epoIMHOCHb
HAXO0JICOEeHUs! DTIeKIMPOHA MAKCUMATbHO, IMY 0011acmb HA3bl8aeM
opbumanvio.

OIIK-1.3.1

HquHTaﬁTe TCKCT, BBI6epI/ITe HpaBHJ’IBHHfI OTBET U 3aIlIMIIIUTEC
apryMeHTbI, 000CHOBBIBaIOIINE BBIOOP. Pacmonoxuts snements! A
MOATPYUIIBI B IOPAAKE YCHUIICHHUA MCTAJINIMYCCKUX CBOICTB:

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

Apeymenmuposanuwiii omeem: C ygenuueHuem amomHo2o paouyca
yeeauduearonmcs 60CCmaHosumelbHovle ceodcma, mo ecmb
Memaniuyeckue, paouyc 6 IICO 6 noopynne ceepxy 6Hu3 y8eiuyusaencs,
CoomeeniCneeHHO U MematludHoCntb yeeaudueaenics

IIpasunvHolti omeem: a

OIIK-1.V.1

[IpounTaiite TekcT, BEIOEpUTE MPABUIIbHBIN OTBET U 3alMILINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOp OTBETA

B xnopuze kaneiust CaCly ... xumuueckas CBsi3b.

a. HEMOJIIpHAsi KOBAJICHTHAS;

OIlK-1.3.1




b. monspHast kOBaseHTHas,

C. NOHHAS;

d. metaynueckas

Omeem.: Honnas;

Ob6ocnosanue omseema:CaCly, smo conw, 0bpasosannas snemenmamu ¢
As/0 >1.9, (mabauya l[lonunea) cea36 UOHHAA

[IpounTaiiTe TEKCT U YCTAHOBHUTE MOCIEAOBATEILHOCTh METAJIIOB,
KOTOpbIE BOCCTAHABIMBAIOTCS HA KaTOJI€ IIPU IEKTPOJIN3€E PAaCTBOPOB
coneii: 1.Cynbdar meu,

2. Hutpar cepebpa,

3. Cynbpdar xenesa,

4.Cynbdar nuHKa

Ipasunvnoviti omeem:2,1,3,4.

OIIK-3.V.1

10.

[IpounTaiite TeKCT, BRIOEPHUTE MTPABIIIBHBIC BAPUAHTHI OTBETA U
3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BEIOOP O0TBeTOB. M3 uncna,
YKa3aHHBIX B PSAY 2JIEMEHTOB BBIOSPUTE DJIEMEHTBI, IS KOTOPBIX
XapakTepHa MOCTOSHHAS CTENEHb OKHCICHUS.

1.K, 2.Br, 3.1, 4.Mn, 5. Ca.

npasunvHwulli omeem 1,35.

Obocnosanue: Ha enewineii 21ekmpoHHO opoumanu y Kauus Haxooumcst
MOJILKO 0OUH INEeKMPOH , HOIMOMY OH MOJHCEem 0moaeams e2o u
nposenams cm oK +1, y kanbyus 2 91KMpoHa o1 ModAcem omoasamay
MoJbKo 2 21eKMpoHA U NPosAEIams Cm oK +2.

OIIK-3.B.1

11.

[TpounTaiiTe TEKCT U 3aIUIINTE Pa3BEPHYTHII 00OCHOBaHHBIHN OTBET.
JlaiiTe onpesieNieHre raTbBAaHMYECKOTO JIEMEHTA.

Omanon omeema: I anbeanuueckuti 21emMeHm, 3mo ycmpoucmea, npu
NOMOWU KOMOPO20 XUMUUECKAS IHEP2UsL NePEXOOUM 8 INeKMPUUECK)IO
3a CY4ém OKUCIUMENbHO-80CCMAHOBUMENbHO20 npoyecca. Ycempoiicmeo
npeocmasnsiem coooti 08a NeKmMpoOa MeMAlIUYecKux, d1eKmpoium u
anekmpoaumudeckutl kuou. Ha anekmpooe (kamooe) npomexaem
npoyecc 860CCMAaHOBIeHUsI KAMUOHO8 HA dNleKmpooe( aHode)npoyecc
OKUCTIeHUs Memaiia.

OIIK-1.3.1

12.

[IpounTaiite TekcT, BBIOEPUTE MPABUIIBHBIN BapUaHT OTBET U 3aMUILNUTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

3aKOH, KOTOPBIH TJIACUT, YTO KOJIMYECTBO ra3a, PACTBOPEHHOIO B
KHUJKOCTHU, IPONOPLIMOHAIBHO €T0 MapLIUaIbHOMY JaBIEHUIO:

a. 3akoH JlanbTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3axoH Payis

npasulbHbllL OMeem C.

Obocnosanue omseema: 3aKoH, NO KOMOPOMY NPU NHOCMOSHHOU
memnepamype pacmeopumocms (KoHyeHmpayus) 2aza ¢ OaHHou
AHCUOKOCMU NPAMO NPONOPYUOHANLHA OABIEHUIO 2MO20 2a3d HAO
pacmeopom. onucau anenuickum xumuxom Y. I'enpu. 3axon npueooen
JIUUD 0151 UOCATIbHBIX U NPedelbHO pa30asieHHbIX pAcmeopos U

OIIK-1.V.1




nesvicokux oasnenui. Cm = K -P, K —xoncmanma I'enpu, -P-
napyuanvroe oaenernue, Cwm — MoaApHAA KOHYEHMPAYUSL.

13. | IIpounTaiiTe TEKCT U YCTAHOBHUTE MOCJIEA0BATEILHOCTh BO3PACTAHUS OIIK-3.Y.1
3HaueHus PH uX BOJHBIX pacTBOPOB JJIsl CIEAYIOIIUX BEILECTB:
1. Cynbedar xenesa(lll)

2. Hurpar nutus ,

3. Cunukat Kanus,

4. Cepnas Kucinota

Ilpasunvnoiti omeem: 4 —1—2—3.

14. | IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTCTBHE. K Kak10i1 mo3unumy, OIIK-3.V.1
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOIIYIO TTO3UIIUIO B
IIpaBOM CTOJIOLIE
a......3s23p%3d! 4s24p°4d° 1. Sc,
booo.. 45?4p®4d195525p35d° 2. Ge,

d........ 4s24p?4d° 3. Sbh,

Y 3523p23d° 4, Si

IIpasunvHolil omeem:
a b d e
1 3 2 4

15. | IIpounraiite TeKCT, BEIOEPHUTE MPAaBUIIbHBIE BapUAHTHI OTBETA U OIIK-3.B.1
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
®opmyibl Ui pacdeTa U3MEHEHUs SHTAIBIINU U SHTPOIIUU B XO/I€
XUMHUYECKOH peaklny, npoTekatomieil no ypasuenuto 2A + 3B = C + 4D,
uMeeT BUJ: ...

a AH? = (AHc + AHp) - (AHa + (AHg);
: peakuuu !
0 — .
b. AHP%KM4 = (AHc + 4 AHp) - (2 AHA + 3 AHB);
0 — .
C. AHpeaKuym = (2 AHA + 3 AHg) - (AHc + 4 AHp);
0 — .
d. Aspeamm =(Sc +4 Sp) - (2 Sa + 3SB);
0 —
e. ASpeaKw = (ASa + ASg) + (ASc + ASp)
g. Asgeamm = (ASa + ASg) + (ASc + ASp)
Ipasunvnviti omeem: b, d.
Obocnosanue omsema: CoenacHo nepeomy u 6mopomy Cleo0Cmeuro
3axona I'ecca mennoou 3¢hghexm Xum. peakyuu pagen cymme dmaibnull
NPOOYKMO8 peakyuu ¢ y4émom cmexuomMempuieckux Kodghgduyuenmos
MUHYC CYMMA SHALNULL UCXOOHBIX 8eU4eCme ¢ Y4eémom
cmexuomempuieckux koagguyuenmos. [na snmponuiino2o sgppexma
AHANIO2UYHO.
16. | IIpounTaiiTe TEKCT U 3aMUIINTE PA3BEPHYTHI OOOCHOBAHHBIN OTBET. OIIK-1.3.1

JlaliTe onpeneneHne pacTBOpa, YKaKUTE CBOMCTBA PACTBOPOB U
Croco0bI BBIPAXKEHHSI KOHIIEHTPALIUH.




Omanon omeema: Pacmeop-3mo 00HopoOoHas comozennas cucmema
COCMOAWAsL U3 PACMBOPUMES PACIBOPEHHO20 8euiecmaa U NPoOYKmos
ux ezaumooeucmaeus. (Uonvl, moaekyivt) OCHOBHOU XapaKmepucmuKolul
pacmeopa signaemcs e2o cocmas. Cocmag onpedensiemcs
KOHYEHMPaAyUsMu.

m n m
npoyenmuasn: Cy .\ = 1.100% Cy = VARVEY]
p7pa MOJIAPHASL: o
m
Cy=—n
HOPMATIbHAS: M”-V
eeuwecmea .1K2
C = - monw | k2

m
MOJISIJIbHAA. M sewecmea mpacmeopumemz

17. | IIpounTaiite TEKCT, BHIOEPUTE MPABUIBHBIN OTBET U 3aMULIUTE
apryMeHTbl, 000CHOBBIBAIOILIME BEIOOP OTBETA, BEIOEPUTE BbIPAKEHHE OIIK-1.V.1
JUISL KOHCTAHTBI PABHOBECHUS CUCTEMBI OOPATUMBIX PEaKIUi st
CIICAYIOIIETO yPaBHEHHS
2N2(r) + O2(r) « 2N20 (1)
(o NOF . INO]
[N,][O,] [N.][C.]
2 2
oo MNTO . INO]
[N,OF [N,]’
IIpasunvroviti omeem: a
Obocnosanue: 015 mobou cucmemvi:aA+bB—cC+dD, Coeracro
KUHEeMUu4eckomy ypasHenuio npamoii peaxyuu: v =K -C -Ce, -
o0OpaTHOM: b=k-Ce-Cp, , 8 MOMEHmM HACMYNJIeHUsl PABHOBECUSs v=79
Kecpcy :k-CQC-CSD1%:K, |
Taxum obpazom
— c d a b - [Nzo]2
K =[C]*:[D]¥/[A]*[B]°, credosamenvro omsem: a.K=—=——
[N,I°[O,]
18. | IIpounTaiiTe TEKCT U YCTAHOBHUTE MOCJIE0BATEILHOCT B TIOPSIJIKE OIIK-1.3.1
yBenmueHust Macchl pactBopéHHOTo NaSO4, BemecTBa, 00BEMBI
pPacTBOPOB OAMHAKOBBIE, INIOTHOCTh MPUHSATH =~ 1, €ClIM KOHIEHTpauus
3THX PacTBOPOB:
a. 0,1nporentnas  b. 0.1momsipras
C. 0.1nopmanbras  d.0.1 mMonsibHas
3anuumre COOTBETCTBYIOLIYIO MTOCIIEI0BATEIbHOCTh OYKB ClieBa
HaTpaBo.
Ipasunvuviti omsem: a,c,d,b
19. | IIpounTaiiTe TEKCT M yCTaHOBHTE COOTBETCTBHE. K Kax 10 mo3ummmy, OIIK-3.V.1

JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
npaBoM cTtoJiore. OnpenenuTe IBET HHAUWKATOpa - peHondTaneHa

a. KBr 1.ManuHoBBII
b. NaOH 2 .becuBerHbli
c. LiCl 3 Kénreiit

d. NaxCOs 4. Cunuii
NPABUTILHBIIL OMEen:




a b c d

2 1 2 1

20.

[IpounTaiite TeKCT, BEIOEPHUTE MTPABIIIBHBIC BAPUAHTHI OTBETA U
3aMUIIATE apPTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. Y KaXKHUTE
raJIbBAHUYECKUE DJIEMEHTBI, KOHIICHTPAIUs CoJiei paBHa 1 MOJb/1, B
KOTOPBIX CBUHEII BBITTOHICT (QYHKIIUIO aHOIA:

a. MenHo-cBUHIIOBBLIM  C. CBHHIIOBO- HUKEJIEBBIN

b. CeunmoBo-inuKoBbi 0. CBUHIIOBO-CEPEOPSHBII

Ipasunvnviti omeem. a, d .

Obocnosanue omseema. [[ns onpedenenus anooa, HeodxoouUmMo
paccuumams pagHOBeCH»bIl JIeKMPOOHbIU NOMEYUAT HO YPABHEHUIO
Hepucma, yuumwieas, umo konyenmpayuu conetl 00UHAK0Bble, MONCHO
UCNONIBL3068AMb CIMAHOAPMHBILL JJIeKMPOOHBLU NOMEHYUAT, |

0 _ 0 0 . 0 0
(pNi2+/Ni =-0,258 (ppbzwpb < (DCuZ*/Cu ! (prZ*/Pb < (pAg*/Ag

0 0 0
P p =+0.T99B @0, =-0,7638 ¢, =+0,3378

P =—0126B @0, =-0,258

Pb2/Pb

Zcu

i /Ni

0 0 0 0
Propjpp < (pAg*/Ag Povzrpp < Pouz* ey Onexmpoo, y komopozo

9NeKMPOOHbLL NOMEHYUAT DOJlee INeKmMpPoOmpUuyameibHulll, 6yoem
8bINOIHAMb DYHKYUIO AHOOA.

OIIK-3.B.1

21.

[IpounTaiiTe TEKCT U 3aIUIINUTE Pa3BEPHYThI 00OCHOBAHHBII OTBET
Onpenenenue, 4To SBISAETCS KPUTEPUEM ITPOTEKAHUS PEAKIIUU

st peakiun A—B, koTtopast mpakTuyecku UaET A0 KOHIIA OMPEIeTUuTe
AS peaxiuu, eciiu peakius 3K30TepMUYECcKasl.

Dmanonuwiil omeem. DK30mepMuvecKas peakyusi no ycioguro, mo ecimo
AHpeauu <0, Kpumepuem npomexanus peaxyuu a611emcs usmeHeHue
c60600n01U sHepeuu [uboca, ecru AG<0, mo maxas peakyus
8o3modicHa coanacto ypasnenuro: AG = AHpewauu - T-AS , Ho mak kak
AHpeauu <0, no ycnosuro, a peakyus npomexaem eciu AG <0,
C11e008amenbHoO, CO2NACHO ypasHenuto dnepeuu I uboca, AS mooxcem
UMemb GeIUYUHY U NOJONCUMETLHYIO U OMPUYAMENbHYIO, HO YCI08UE

00JIHCHO ObIMb GINOAHEHO: |AH | > |T AS| .

OIIK-1.3.1

22.

[IpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBUE. K Kak101 mo3unuy,
JAaHHOM B JIEBOM CTOJIOIIE, TOI0EpPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
npaBoM ctojioue. s peakiuu Mpy JaHHBIX YCJIOBHUS BO3MOXKHO

IIPOTEKAHUE:!

a. AH>0, AS<O0; 1. B mpsAMOM HarpaBJICHUH .
b. AH<0, AS>0; 2. B 0OpaTHOM HaIpaBJICHHH.
c. AH>0, AS>0; 3. B COCTOSIHUW PaBHOBECHS
d. AH<0, AS<0

IIpasunvrvii omeem.

a b

(@]
o

2 1 1 1

OIIK-1.V.1




23.

[IpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIHUILUTE
apryMeHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

TennoBoit 3¢ ekt XUMUUECKOH peakuu, MPOTEKAIOUIeH pU
MIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU 3HEPIUH;

b. sHTaneIMY;

C. snepruu ['u66ca;

d.sHTpOnuu.

Omeem: b.

Omeem: Tennosotul s¢hchexm xumuueckou peakyuu onpeoesiemcs
coanacHo nepgomy 3akony mepmoounamuxu: AH = AU+PAV, maxum
00pa3zom NOIHAS IHEP2USL CUCTEMbL, MO U eCb Meniosol g gexm,
C1e0068ameNbHO Omeem. SHMANIbNUU.

OIIK-3.V.1

24.

[IpounTaiiTe TEKCT, BBIOCPUTE MPABUIILHBIC BAPHAHTHI OTBETA U
3alMMIINTC apryMCHTEI, O6OCHOBI>IBaIOHH/Ie BI)I60p OTBCTOB
Iporecc Fe?* + 2e = Fe® npoucXoauT B raibBaHUYECKOM JIEMEHTE,
KOHIICHTPALUH coJiei | Mob/n

a.Mg | MgCl: || FeSOa4 | Fe

b.Fe | FeClz || NiClz2 | Ni

c.Al'| AICI3 || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

Ilpasunvnuviti omseem: a, C.
Obocrnosanue: Ilpoyecc soccmanosienus npoucxooum Ha 31eKmpooe,
nomeyuan Komopoz2o 6ojee 31eKmponoI0HCUMETbHBLI.

(pgi2+ i =—0,258 > (p262+/Fe=—0,44B BoccranoBurens N

0 _ 0 — 2+
Poyrr ey =10,34B > @, =-0,44B Boccranosurens cu

¢2|3+ N =—L66B < (”Ee =-0,44B BoccTaHOBHUTEIL  Fe'

2 Fe

0 0 2+
= — < = —
Prig® Ivg 2,368 Pere e 0,44B BocCTaHOBHUTEND Fe

OIIK-3.B.1

25.

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K KaX 1011 MO3UIINH,
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIILYIO TTO3HUIIUIO B
MpaBoM CTOJIOIE. B KOHTaKTe HAXOATCS METAJUIBI B PA3TUYHBIX Cpeliax
KaKue MpoLecCchl MPOTEKAOT Ha KATOE.

a. Zn/Fe pH <7 1. Pb?* +2e = PR°

b. Cu/Fe pH >7 2. 02 +2H20 + 4 & -40H"
c. Pb/Fe pH =7 3. Fe** +2e = Fe?

d. Ni/Cu pH <7 42H,0-4&8 — Oz + 4H"
5.2H" +2¢& — H°

[IpaBHUIIBHBIN OTBET:

a b c d

5 2 2 5

OIIK-3.B.1

26.

[IpounTaiiTe TEKCT U 3aNHUILNTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
IIpu ss1ekTpOoau3e BOJHOIO pacTBOpPaA, IEPEYUCICHHBIX HUXKE, Ha
WHEPTHBIX AJIEKTPOJAX BBIAECISIOTCS TOIBKO BOAOPOJ U KUCIOPOI.

a. ZnClz;  b.KF; ¢.ZnSO4; d.KClI;

Omanon omeema: Inekpoaus, 5mo npoyeccvl npomexarowue Ha
9/1eKMpPo0ax Npu NPOX0HCOeHUU HOCMOAHHO20 INeKMPUIECKO20 MOKA.

OIIK-1.3.1




Conw, 0bpazosanHas akMuHbLM MEMaiioM, JIEeKMPOOHbIU NOMEHYUA
Memania MeHbuie 31eKMpoOHbll NOMEHYUANA 8000pPOOaA U3 800bl
(-0,76B), nosmomy na kamooe soccmanasiusaemcsi 6000po0 U3 600bl,
Ha anooe oxucnsemces kuciopoo uz 8600vl, max Kax 31eKmpooHbl

nomenyuan pmopuo uona gof__’ - =12,6B>uem snexmpoonuii
2

NOMeHYuanl Kuciopooa u3 600bl (0,220,02 =+1,368

Ipasunvuviti omsem: b

217.

[IpounTaiite TekcT, BRIOEpPUTE MTPABUIIBHBIN OTBET U 3alHILINTE
apryMeHThI, 000CHOBBIBAOIIKE BLIOOp oTBeTa. [lpm amekTponmse
BOJHOT'O PAcTBOPA ... HA AJIEKTPOJIaX MPOUCXOIAT MPOLECCHI:
2H,0+2e=H; +20H, S*-2e=9°

a. NazSOy; b. CdSOy4 ;

c. CuS; d. Naz:S;

e. NaxSO3

Ipasunvuviti omsem d.

Obocnosanue: Conb, 00pa3068aHHaAs AKMUBHBIM MEMAILIOM,
9eKMPOOHbIIL NOMEHYUAT MEMATNA MEHbULE NOMEHYUANA 8000P0O0A U3
600ub1( -0,76B), nosmomy na kamode 6occmanasiuéaemcs 6000pPoO0 U3
600vl, Ha anode oxucnsemcs Kuciopoo uz 600vl, max Kax 31eKmpoOHbllL

0 o
NOMEHYUan P, . = —0,48B menvbuie uem 31eKmpoOHbliL

HomeHyua (p,(_),zo,o2 =+1,368

OIIK-1.V.1

28.

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEILHOCTh
pa3psHKEHUS BELLECTB HAa KaTOAE TP MPOXO0XKIAEHUH MOCTOSIHHOIO
JNEKTPUYECKOTO TOKA JJIA CIEAYIOIIUX PACTBOPOB:

a. xaopuna meau (I1),
b.cepHoOi KHUCITOTHI,
c.xiopuaa xeneza (I1),
d.cynbdara HEKES,

Ipasunvuwiti omeem: a. b. d. c.

OIIK-3.B.1

29.

[IpounTaiite TeKCT, BRIOEPHUTE MTPABIIIBHBIC BAPUAHTHI OTBETA U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. {7151 3aIIUThI
KaJIMUsI OT KOPPO3UHU BO BIIAYKHOM BO3yXe B KAUECTBE KATOIHOTO
MTOKPBITUSL MOYKHO HCITIOJIb30BATh ...

a. Al; b. Mn;

c.Co; d.Cu

Ipasunvuviti omsem: ¢, d.

ObocHosarnue: KamoOoHvbim noKpbimuem MoAcem CIyICums Meial,
9NeKMPOOHBLL NOMEHYUATL KOMOPO20o boJiee 2NeKmMpPONOI0HNCUMENbHbIL
uem 3auuuaemsiil Memai, CO2NACHO Mabauybl CMaHOAPMHbBIX
INEKMPOOHLIX NOMEHYUAL08 Do.Jlee INeKMPONONONCUMENbHbLE
nomenyuansl, y memannos: c. Co, d. Cu

OIIK-3.V.1

30.

IIpounTaiite TEKCT M ycTaHOBHUTE COOTBETCTBHE. K Kaxmoi mnosuuuwy,
JAaHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIONIYIO MO3UIIMIO B
npaBoM cronbue. TemneparypHblii K03(ppuLIMeHT peakuu paBeH 3 Kak
U3MEHUTCA CKOPOCTh XHMHUYECKOH peakuuu, eciau TeMIepaTypy
U3MEHHTB:

OIIK-3.V.1




a. TIoBHICUTH Ha 40° 1. 287 pa3
b.moum3uTs Ha 40° 2. 421 pazt
C.OBHICUTH Ha 55° 3. 81pa3t
d.rmoBsicuTh Ha 30° 4. 27 pa3t
5. 8lpaz|
NPAGUTILHBILL OMEBeNt.
a b C d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUA MECMOBBIX 3A0AHULIL:

1 mun) 3adanue KOMOUHUPOBAHHO2O0 MUNA C 6bIOOPOM OOHO20 BEPHO2O OMEEeMmd U3 Yemblpex
NPEONOCEHHbIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCsl 8EPHbIM, eClU NPAGUIbHO YKA3aHA YUppa u npugeoeHvl
KOHKDEMHbLE ap2YMeHmbl, UCNOAb3yeMble npu 6vlbope omgema. I[loinoe coénadenue ¢ 6epHbIM OMEEMOM
oyenusaemcst 1 6annom, Hesepuvili omeem unu e2o omcymcemaue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8LIOOPOM HECKONLKUX GAPUAHMOE OMEEMA U3 NPEOONCEHHbIX
U pasgepHymviM 0OOCHOBAHUEM 6blOOPA CHUUMAEMCS 8EPHBIM, €ClU NPABUILHO YKA3AHbL Yudpsl U npusedemvl
KOHKpemHble apecyMeHmbl, UCHOb3yeMble npu evlbope omeemos. I[loninoe cosnadenue ¢ GepHblM OMEEMOM
oyenusaemcs 1 6anniom, ecau 0onywensvl owubku uiu omeem omcymcmeyem — () 6a1108.

3 mun) 3adanue 3aKpLImoz0 mMuna Ha YCMAHOGIEHUE COOMBEMCMBUS CUUMAEMCS B6EPHbIM, eCiu
VCMAHOGEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 OOHO20 CMOAOYA 6EPHO CONOCMAGIEHbL C ROZUYUAMU OPY2020
cmonbya). Iloanoe coenadenue ¢ GepHbIM OmMEemMoOM oyeHusaemcss 1 OaLIoM, HeGepHuIL Omeem Uiu e2o
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpbiMo20 MUNA HA YCMAHOGLEHUE NOCIEO08AMENbHOCIU CYUMAEMC sl 6EPHbIM, eCiu
APABUILHO YKA3aHA 8Csl nociedosamenvHocmy yugp. [onnoe coenadenue ¢ eepnvim omeemom oyenusaemcs 1
bannom, eciu oonyujervl owmuoKy uiu omseem omcymemayem — () 6a1108.

5 mun) 3adanue OmKpwLIMO20 MUNA C pPA3BEPHYMBIM OMBEMOM CYUMAEMCST 8EPHbIM, €CAU OMmeem
cosnadaem ¢ IMALOHHLIM RO coOepaicanuio u noanome. Ilpasunvuwill omeem 3a 3adanue oyenugaemcs 6 3 6anua,
ecnu donyugena oona owuobka \ nemounocms \ omeem npasuibhblil, HO He noanvil - 1 bann, ecau donyweno bonee 1
owubku \ omeem nenpasuivbhwvill \ omeem omcymcmeyem — () 6ann08.

[TepeueHb TeM KOHTPOJBHBIX Pa0OT MO TUCIUILIMHE 00YYaIONIMXCs 3a09HOM (POPMBI 00yUCHHS,
npeAcTaBIeHBI B Ta0bmwuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEIENSAIOUIMEe  MPOLEAypbl  OICHHWBAaHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTCsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
MPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauyeckue yKa3aHus i1 00YUYaOIIUXCs IO OCBOSHUIO TUCIUTLIMHBI

Lenpto MUCIUTUTMHEI SBISETCS — MONTYYSHHE CTYACHTaAMU HEOOXOAMMBIX 3HAHUH, YMEHHIA
W HABBIKOB B 00JIACTM XWUMHHU, YTO TO3BOJUT MM YCIICHTHO peIiaTh TEOPETUYECKHUE U
MPaKTUYECKHE 3aJaud: MPOEKTUPOBATH MEXAHU3MBbI, arperarbl, YCTPOMCTBA M CHCTEMBI,
uMerole OMOMEAMIIMHCKOE WM HKOJIOrHyYeckoe HaszHaueHue; OOydarommecs IOJKHBI
OCBOUTH TUCIUIUIMHY HAa YPOBHE, MO3BOJISIIOIIEM UM NMPUMEHHTHh CBOM HaBBIKU B cdepe
pacdera ¥ MPOCKTUPOBAHUE JI€Tajed, KOMIIOHEHTOB W Y3JIOB OMOTEXHUYECKHX CHCTEM,
OMOMEIUITMHCKOW M AKOJIOTUYECKON TEXHUKH B COOTBETCTBUU C TEXHUYECKUM 33JJaHUEM C
WCITOJIh30BAHUEM CPEJICTB aBTOMATHU3AIlMU TPOCKTHUPOBAHMS; TOJTYUYHBIIETO MOATOTOBKY TIO
oOpa3oBatenbHOl mporpamme OakanaBpa 13.03.04 «buOTeXHHWYECKHUE CHCTEMBI H
TEXHOJIOTHH




11.1. Meroauyeckue yKazaHus s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIy0OKOe W SICHOE HW3JIOKEHHE ydeOHoro marepuana. Ha3HaueHUE COBPEMEHHOW JICKIIMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO HMH(POPMAIUIO TI0 TEME, a B OCBOCHHUHU
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JIOCTHIXKEHUH HAay4YHOW MBICIU. B yueOHOM mporiecce JICKIUS BBIOJHACT METOI0JIOIHYSCKYIO,
OpPTaHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (QyHKIMHU. JIEKINS pacKphiBaeT MOHSATHIHHBINA anmmapat
KOHKpPETHOW 00JacTH 3HaHWs, €€ MpOoOJeMbl, JaeT IEeNbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

[TnanupyeMble pPe3yJIbTaThl IPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYEeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBCHBb
KOTOPBIX OINPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXK/I0M KOHKPETHOM TEME;

— TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeIeM;

— pa3BuUTHE TPOPECCHOHAIBHO-NICIOBBIX  Ka4yecTB, JIIOOBH K  MNPEAMETY H
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONy4YeHUE 3HAHWW O COBPEMEHHOM YpOBHE pAa3BUTHS HAYKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMKAMIINE TOBL;

— Hay4YuThCsl METOJIUYECKH 00padarbiBaTh MaTepuasl (BBIACISATH TJIABHBIC MBICIU U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

—  MOJIyY€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JICKIIMOHHBIA MaTepual MOXKET COINPOBOXKAATHCS JIEMOHCTpAIllMEH  CIIalIoB |
MCIIOJIb30BAHUEM pa3JaTOYHOrO MaTepHuaja IIPH MPOBEACHUH KOPOTKUX JMCKYyCCHH 00
OCOOCHHOCTSIX MMPUMEHECHHSI OT/ICTBHBIX TEMATHK I10 TACIUTUIHHE.

CTpyKTypa IpeaoCTaBASCHM JEKIIMOHHOI0 MaTepHaa:

— JIGKIIMH COTJIacHO pazjaenam (Tabin.3) u temam (Tabmn.4).

— Bcerynnenne — 4yacTh JIeKUMH, I1€b KOTOPOM - 3aMHTEPECOBATh M HACTPOUTH
ayIUTOPHUIO HA BOCHpUATHE yueOHOro Marepuaina. B ero cocraB BXoasaT: (GpopMynnpoBKa TEMbI
JEKIMH, XapaKTepUCTHUKa €€ npoecCHOHANBPHON 3HAYMMOCTH, HOBHM3HBI M CTENEHU
W3YYEHHOCTH, IIeJIM JIEKIMH;, H3J0KECHHE IUIaHA JICKIMH, BKJIOYAIONIET0 HAWMMEHOBAHUS
OCHOBHBIX  BOIIPOCOB, MOJJIEKAIIUX PACCMOTPEHHI0 Ha  JICKIHUH; XapaKTEPUCTHKA
PEKOMEHIyeMO# JIMTepaTypbl, HEOOXOAMMOM HJisi OpraHU3aIlMd CaMOCTOATEIbHONW paboThI
CTYJIEHTOB; PETPOCHEKIMSI-HAIOMHUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOIUION JIEKIIHH,
CBSI3b MX C HOBBIM MaTepuajoM, yKa3aHHE€ Ha €ro pojib, MECTO M 3HAUYC€HHE B JIAHHOU
JUCLHUIIIMHE, a TAKXKE B CUCTEME APYTUX HAYK.

— OcHOBHasi 4acThb - M3JI0KEHHE COJIEpKaHUS JIEKIIMM B CTPOIOM COOTBETCTBHM C
MPEIOKEHHBIM TUTAHOM. BKJTIOYaeT pacKphIBAIOMMNA TEeMy JIEKIIMM KOHIENTYaJbHBIH U
dakTUYeCKUi MaTepuan, €ro aHaliu3 W OIEHKY, pa3lu4yHble CIOCOOBl apryMeHTAIlMu |
JTIOKA3aTeJIbCTBA BBIIBUTAEMBIX TEOPETHICCKUX TTOJIOKCHHH.

— 3akioveHWe - TOJBEIeHHe OOIero wuTora JIeKIuU, O000O0IIeHne Marepuana,
(dbopMyIIHpOBKa BBIBOJIOB 10 TEME JIEKIIUU; OTBETHI Ha BOIPOCHI CTY/ICHTOB.

— Jlns Hajmexaliero OCBOEHHUs Kypca XUMHUH UCIIONb3YIOTCS CHelUalbHbIe HATJIsIHbIE
CpencTBa, C MOMOINBIO KOTOPHIX MOXKHO TIEpeaBaTh CTyJeHTaM HH(GOPMAIMIO O BEIIECTBAaX,
00BeKTax W CymecTBe (PU3MUECKMX W XUMHUYECKHX MpeBpamieHuil. J[eMOHCTpalus OMBITOB,
MOJICNIA KPUCTALTUYECKUAX PEIMIETOK, TAOIUIBI M TUTAKATHI C HEPTETUYSCKUMH JUarpaMmMaMu
00pa3oBaHUs MOJIEKYJI, peaKIMii ¢ KaTaau3aTopaMu u 0e3 HUX U T.1I.

— Ocy1iecTBieHUE KOHTPOJIS 32 BEJCHUEM CTYJEHTaMU KOHCIIEKTa JIEKIUI; OKa3aHue
CTyJICHTaM TIOMOIIM B BEACHUHU 3alUCH JIEKIMH (aKIEHTUPOBAHWUE H3JI0KECHUS MaTepuaia



JICKIIMH, BBIJICJICHUE TOJOCOM, WHTOHAIIMEH, TEMIIOM peud Hambosee BaXKHOW HHGOpPMAIIHH,
MCTIOJIb30BaHUE TIay3 JUIsI 3aIHCH TA0JIHUII, CXEM)

11.2. Meroauueckue yKa3aHus sl OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMicsS [OJDKEeH YIIyOuTh u
3aKpeNuTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOIIPUATHUH.

BeinonHenue 51abopatopHbBIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeTy0IUX OCHOBHBIX 33a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILIHBI;

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHYECKHX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKITHSIX;

— ToJyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;

— npuoOpeTeHHe  HaBBIKOB  CAMOCTOATENBHOM  paboThl C¢  JabOpaTopHBIM
o0opyaoBaHHEM U pubopamu.

3ajanue ¥ TpeOOBaHUS K IPOBEJICHUIO JJaOOPAaTOPHBIX PabOT
3ananue U TpeOOBaHMS K BBIINOJHEHHUIO JIAOOPATOPHBIX PadOT MPHUBEAECHBI B METOJIUYECKUX
yKa3aHUAX:

- Xumus : DKBUBAJICHT. 3aKOH 3KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHUs 110 BBIIOJIHEHUIO 1aboparopHoii padotsl / C.-IlerepO. roc. yH-T
a’pokocM. mpubdopoctpoenus ; coct.: T. E. KpbutoBa - DnektpoH. Tekcrosble naH. - CII06. : U3a-
Bo I'YAII, 2021. - 19 c.

- Xumus. TernnoBoit 3¢ ekt (FHTANBINA) XUMUYECKON PEAKIUH : [ DIEKTPOHHBIH
pecypc] : MeToarYecKue yKa3aHus K BBITIOJIHEHUIO JlabopaTtopHoit padotsl / C.-Iletepb. roc. yH-
T a3pOKOcM. IprubopocTpoenus ; cocT.: T. E. KpbutoBa. - DnexTpoH. TekctoBble 1aH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

- Xumus : XUMHYECKHE PpC€aKuuru, BEI3BIBAOIINEC 3J'ICKTpI/I‘~ICCKHI>i TOK, 3JICKTPOJAHBIC
MOTEHIIUAJBI ¥ DJIEKTPOABUKYIIIUE CUITBI : [ DNEKTPOHHBIN pecypc]| : METOANUYECKUEe YKa3aHUs K
BBITIOJIHEHHIO JTabopaTtopHoit paboTsl / C.-Iletepl. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS ;
coct.: T. E. Kpbutosa. - DiektpoH. TekcroBsie AaH. - CII0. : U3n-Bo I'VAIIL, 2022. - 24 c.

- KpeuioBa, T. E. Xumus. Koppo3ust meTanios: : [ DIeKTpoHHBIN pecypc] yueO.-
metof. mocobue / T. E. Kpeutosa. — CII6.: I'YAIL, 2023. - 36 c.

Crpykrypa 1 dhopMa ordera o0 1a00opaTtopHOi paborte
1. Ilenp paboTHL.

2. JlabGopatopHoe 00opyoBaHuE.
3. OnucaHne KCTIEPUMEHTA.
4. OO6paboTka pe3yJbTaToB

TpeboBanusg Kk 0hOPMIICHHUIO OTYETA O JIA0OPATOPHOI padoTe




TUTyABHBIN JIUCT OTYETA JAOJKEH COOTBETCTBOBATH MIA0JIOHY, MPUBEIEHHOMY B CEKTOPE
HopMaTHuBHOM nokymeHTtaru ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTW OTYETa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeboBaHusi NpPUBEAECHBI B CEKTOPE HOpMATHUBHOW HokyMmeHTauuu ['YAII
https://quap.ru/regdocs/docs/uch

[Tpu dopmupoBaHMN CIIHMCKAa MCTOYHUKOB CTYJCHTAM HEOOXOJMMO PYKOBOJICTBOBATHCS
tpeboBanusmMu ctangapra [OCT 7.0.100-2018. Ilpumepsl odopMieHHs CIHCKa MCTOYHUKOB
NPUBENICHBI B CEKTOpe HOpMaTtuBHOU JokyMmenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch.

BrIinonHeHsl He00X0AUMBIE PACUETHI.
[TocTpoens! rpaduyeckie 3aBUCUMOCTH OT 33/IaHHBIX [TAPAMETPOB.
CrnenaHbl BBIBOJBI.

AR

BrInoHeHbI KOHTPOJIBHBIE 33aHUSI Ha TeMY J1a00paToOpHOI pabOTHI.

11.3. Meroauueckue ykazaHus JUIsi 0OYyYarOLIUXCs 10 MPOXOKACHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUics BBIMOIHAET paboTy 10
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHUS CaMOCTOSITENILHON paboThl, y oOyuaroierocs (Gpopmupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpeTaeMbIX 3HAHUM, 00ECHeurBaeT BBICOKUMN
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH IOBBIIICHUS
pohecCHOHANBEHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronumxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o Jucuumiuge; (16 8,9).

11.4. Meroauueckue ykazaHus JUIsi OOy4arOIIMXCS MO MPOXOXKICHHIO TEKYILEero
KOHTPOJISl YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yJaromuxcs, OCYIIECTBISIEMOTO B TEYEHHE CEMECTpa C IIeTbI0 OIEHHBAHUS XOJla OCBOCHUS
JUCLUTUIMHBL.

1. 3ammTa 1a00paTOPHBIX pabOT

2. BeinosnHeHne mpoBepovHOi paboThI 10 TeMe J1abopaTOpHOM pabOTHI
3. peleHue 3a/a4 1Mo TemMe JabopaTopHON pabOTHI.

4. JIns TEKyIIEero KOHTPOJIsl yCIIEBaEMOCTH MCIIOIB3YOTCS TECTBI,

npuBeeHHbIC B Tabnwie 18

11.5. Metoauyueckue ykazaHus JJisi OOy4aroUIUXCs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTECTaIUH.

[IpomexyTouHas  artectanus  OOyYalOIIUXCS  MpeAyCMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OOyUeHUs Mo AuciumuinHe. OHa BKJIIOYAeT B
cedst:

— muddepeHIMpOBaHHbI 3aueT — dT0 (¢GopMa OIEHKH 3HAHUHM, TOTYyYEeHHBIX
00y4JarmuMCs IPH U3yUYEeHUHU AUCIUILTHHBI, TOCCIEHUH JICKIHI, BBIMOJIHEHUN Ja00paTOPHBIX
paboT, KOIUIOKBUYMOB, OTBETa TEOPETUUECKOT0 MaTepuasa Ha 3a4€Te C OICHKOW «OTIUYHOY,
«XOPOLLIOY, «YOBIETBOPUTEIBLHOY, «HEYIOBIETBOPUTEILHOY.

1. B Tedenue cemecTtpa ISl JOMYyCKa K 3a4€Ty CTYACHTY HeoOXonumo cnath He Menee 50%

nabopaTopHbIX padoT, He MeHee 50% MmpakTUUecKuX padoT, BBIOJHUTH TECTHPOBAHUS B


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

cpene LMS He Hmxe oneHkH "yaoBiaeTBoputesbHO". Jlanmee CTyAeHT AOIMyCKaercs K
cobeceI0BaHUIO WM UTOMOBOMY TECTUPOBAHUIO Ha 3auere."

2. 3aqu BBICTABJISICTCA HA OCHOBAHHWU BBIIIOJJHCHHBIX B TCUCHUC ceMeCTpa BCEX
nabopaTOpHbIX PabOT M HAMMCAHWU HMTOTOBOTO TECTUPOBAHUS WM IIPOXOXKICHUS

co0ece0BaHus.

B teuenue cemectpa cryaeHTy HeoOXxoaumo caath He meHee 50% nmabopaTopHbIX paboT, HE
meHee 50% mnpakTuyeckux padoT, BBIIOJIHUTH TeCTUPOBaHUA B cpene LMS He HuXke OIeHKU
"y10BIETBOPUTENBHO". B cilydyae HEBBIIOJIHEHNUHU BBIIEU3TI0KEHHOTO, CTYJCHT, IIPU yCIEIITHOM
MPOXOXKACHUU TMPOMEKYTOUHOM aTrectauu B ¢opMme »dKk3amMeHa/nud.3auera, HE MOKET
IIOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BblIIE ""XOpoIio"

Cucrema OLIEHOK IpU NIPOBEICHUM TEKYILIEr0 KOHTPOJSI M MPOMEKYTOUHOM aTTecTaluu
OCYILECTBIISIETCS B COOTBETCTBUU C PYKOBOASIIUM JOKyMeHTOM opranuzaiuu PJIO T'VAIL
CMK 3.76 «lIlonoxxeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH U IMPOMEXYTOUYHOM aTTeCTalluu
CTYJEHTOB M AacCIHUpPAHTOB, OOYyYaroIIMXCS IO OOpa3oBaTeIbHBIM MPOTPaMMaM BBICHIETO
obpazosanus B 'YAID» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHECEeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHS

CopaeprxaHue U3MEHEHUH U JOTOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




