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Annortanusa

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpamMmy OakajiaBpuara IO HaNpaBJICHUIO TMOATOTOBKW/ crnenuansHoctn 12.03.04
«bUOTEXHNYECKHE CUCTEMbl W  TEXHOJIOTMW» HampaBieHHOCTH «buoTeXxHHYeckue Hu
MEIUIIMHCKUE alnaparbl ¥ CUCTeMbI». Jlucuunnnna peanusyercs kadeapou «Ne5y.

Jucnuminaa HarelneHa Ha GOpMHUPOBAHUE Y BBITTYCKHUKA CIIETYIOITIX KOMIIETCHITUN :

OIIK-1 «CnocoOeH NpUMEHATh ECTECTBEHHOHAyYHbIE M OOIICHH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMATUYECKOTO aHAIN3a U MOJACIIUPOBAHUS B MHKEHEPHOMU I€ATEIbHOCTH, CBA3aHHOMN
¢ pa3paboTKO, NPOCKTUPOBAHUEM, KOHCTPYUPOBAHHEM, TEXHOJIOTUSIMH TPOU3BOJCTBA U
JKCIUTyaTaliu OMOTEXHUYECKUX CHCTEM»

OIIK-3 «CrocobeH MNpOBOIUTH SKCIIEPUMEHTAIbHBIE MCCICIOBAaHUS W H3MEpeHus,
oOpabaTeiBaTh W TPEICTABIATh MOJYICHHBIC TAHHBIC C yI€TOM CICIU(PUKA OMOTEXHHYCCKUX
CUCTEM U TEXHOJIOTUI»

ConepxaHue JUCHUIIIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C  O3HAKOMIICHHEM
UCTOPUU XHMHHU, a TaKkKe C OCHOBHBIMH HANpPaBICHHUSMHU W TEHICHUIHMSIMU Pa3BUTUS
COBPEMEHHOW XMMHMH. OTa Hayka HU3y4aeT MaTepHalbHBIA MHp, 3aKOHBI €ro pa3BUTHUS,
crnenu@uyeckyro XuMHUYecKylo (opMy ABUXKEHUS Marepud. B mpolecce U3ydeHHUS XUMUU
BBIpA0ATHIBACTCSl HAYYHBIN B3IV HA MUpP. 3HAHUE XUMHUHM HEOOXOJIUMO JUIsl TIJI0JIOTBOPHO i
TBOPUYECKOW JIeATeNbHOCTH OakanaBpa 000N HAaNpaBlIEHHOCTH. 3HAHHE XUMHUHU IO3BOJISET
copMHUpOBaTh COBPEMEHHOE HAy4HOE MPEICTaBJICHUE O MATEPHH, BEIICCTBE KaK OJHOM W3
BUJIOB JBHMKYIICHCS MAaT€pUH, MEXAHU3ME MPEBPAICHUN XMMHUUYECKHX COCIMHEHUN, CBOMCTBAX
MaTepuajoB O XUMHYECKUX Ipolleccax B COBpeMeHHOUN TexHuke. [Ipu u3ydeHumn Kypca XUMUH
HEOOXOJMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIQJIETh TEXHUKOM XMMHYECKUX PACUETOB,
BbIpa0OTaTh HABBIKK CAMOCTOSITEIbHOTO BBIMOJHEHHUS XUMHYECKUX OSKCIEPUMEHTOB U
0000meHuss ¢aktoB. [loHMMaHuWe 3aKOHOB XUMHUU T[OMOXET CTYACHTY B pEUICHUU
HKOJIOTUYECKUX TPoOIeM. 3HaHHE Kypca XUMHUU HEO0OXOJMMO M YIS MOCIIEAYIOLIETO YCIEIHOTO
M3Yy4eHUS CIIEeIHAIbHBIX IMCIUIIINH.

[IpenogaBanve NUCHMIUIMHBI TPEAyCMATPUBAET CleAyrolme (OpMBI OpraHu3aluu
y4eOHOTO TIpoIriecca: JIeKIUH, JIabopaTopHbIe pabOThl, CAMOCTOATEIbHAsL paboTa 00yJaroIerocs.

[IporpamMMoli TUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOUME BUJABl KOHTPOJS: TEKYIIMA
KOHTPOIIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTanus B opme audepeHIIMPOBAaHHOTO 3a4eTa.

OOm@ast TPyI0eMKOCTh OCBOCHHS TUCIUILUIMHBI COCTABJISIET 3 3a4eTHBIX enuHuIb], 108
4acoB.

SA3bIK 00y4EeHUS IO TUCIUTLINHE « PYCCKUI



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE

1.1. Ilesnu npenoaaBaHus JUCLMUILINHBI
Lens naHHOW MUCHUIUIMHBI — YCBOCHHE CTYIEHTAMU TEOPETUYECKUX OCHOB OOILICH XHUMHH,
XUMUM BaXHEWIIMX SJEMEHTOB M HUX HEOPraHWYeCKUX COEIMHEHUH,  (opMupoBaHue
XUMHUYECKOTO MBIIUIEHHUS Y CTYJCHTOB, Pa3BUTHE HABBIKOB MCIIOJIb30BaHUS CBEACHUH 0 (pru3HKO-
XUMHUYECKIX CBOMCTBaX pa3IMYHBIX CHUCTEM JUIsI CHHTE3a COOTBETCTBYIOLIMX COCIUHEHUH,
BBIIIOJIHEHUE TEPMOJMHAMUYECKUX M KUHETHYECKMX pPACUYETOB; NMPUOOpETeHHE HEKOTOPOIo
OMbITa SKCIEPUMEHTAIBHBIX HCCIENOBAHUM s pa3pabOTKM  HOBBIX METOJIOB CHHTE3a,
OpHUJaHUsT MaTepuajaM 3aJaHHOW CTPYKTYpbl W KOMIUIeKca CBOHMCTB. I[lpencraBienue
BO3MOXKHOCTH CTY/IEHTaM Pa3BUTh U MPOJIEMOHCTPUPOBATH HABBIKU B 00JIACT MHHOBAIIMOHHBIX
TEXHOJIOTU I

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI
BhIcIIero obopazoBanus (nanee — OIT BO).

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

B pesynbrate m3ydeHHsI AUCHUIIMHBI OOydarONMiics J0JKEeH 00iajaaTh ClEAYOLMIMU
KOMIETSHIINSAMU WM UX YacTaMH. KOMIETeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B
Tabmume 1.

Tabmuna 1 — IlepeueHb KOMIETEeHIIMI U UHIMKATOPOB MX JTOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HaumeHoBaHME MHAMKATOPA
KOMIIETCHIIUU KOMITETEHIIN U JOCTUKECHUSI KOMIIETEHIIUH
OIIK-1 Cnocoben
MPUMEHSATh
€CTECTBEHHOHAYYHbIE

1 OOIIENHKECHEPHBIC

OIIK-1.3.1 3HaTh GyHIaMEHTAIbHBIE
3HAHMS, METO/IbI

3aKOHBI IPUPOABI 1 OCHOBHEIC

MaTeMaTHIeCcKOTO
MaTeMaTHYECKUe 3aKOHBI IPU PEIICHUU
aHaJIM3a u N
3a/1a4, CBSA3aHHBIX C pa3pabOTKOM,
MOJICTTMPOBAHUS B

N IPOEKTUPOBAHHEM, KOHCTPYHPOBAHHEM,
HHXXEHEPHOM
OO0menpodeccuoHaTbHBIC TEXHOJIOTUSIMH TTPOU3BOJICTBA U

eSITEebHOCTH
KOMITCTCHITH U f:[BﬂzaHHoﬁ . ’ IKCIUTyaTalluy OMOTEXHHUYECKUX CHCTEM
6 . OIIK-1.Y.1 ymeTh IpUMEHSATH 3HAHUS
a3zpaboTKoit .
lrj[ (Eﬂcm OBéHHeM €CTECTBCHHBIX HayK B MHKCHEPHOU
K(I))HCTp ppOBaHI/Iel\’/I IIPAKTUKE IIPOCKTUPOBAHUSA
i | OMOTEXHUYECKHX CUCTEM U MEIMIIMHCKHX
TEXHOJIOTUSIMU o
U3IeTTN I
MIPOM3BOJICTBA U
IKCILTyaTaluu
OMOTEXHUYECKIX
CHCTEM
OIIK-3 Cniocoben
MPOBOJIUTH
5 II()CHepI[I/IMeHTaJ'II)HLIe OIIK-3.VY.1 ymeTs BbIOUpATH U
. U CII0JIb30BAaTh COOTBETCTBYIOILIME PECYPCHI,
HEMCDCHILS COBPEMEHHBIE METOAUKU U 000pYyIOBaHUE
P ’ JUTSE TTPOBEICHUSI SKCITEPUMEHTATBHBIX
OGmenpodeccuonansibie | 00padaTHIBaTh U . 9
UCCIIEIOBAaHU N 1 U3MEPEHU I
KOMITETEHII U MPEACTABIATh

OIIK-3.B.1 BnaseTs HaBBIKAMH 00pabOTKU
¥ TIPE/ICTABIICHUS [TOJTyYCHHBIX
9KCIIEPUMEHTAIBHBIX JaHHBIX IS
NOJTy4eHUs1 000CHOBAaHHBIX BBIBOJIOB

MOJTydeHHBIC TAHHBIE
C Y4E€TOM CrienupuKu
OMOTEXHUYCCKUX
CHCTEM U
TEXHOJIOTHI




2. Mecrto aucuunianHel B cTpykType OI1
Jucnuminaa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAOIIMMICS
IIpY U3Yy4EHUU CIAEAYIONMX TUCLIUIIINH:
«Maremarrka. MaremMaTUUECKA aHaIU3»,
«Maremaruka. Teopusi BEpOSITHOCTEW M MaTeMaTUYECKasi CTaTUCTHKA »,
— «Dusuka»
«HudopmaTkay

3HaHUs, TOJYYECHHBbIE NPU HU3YUYEHUHM Marepualia JaHHOW IJUCHUIIIMHBI, UMEIOT KaK
CaMOCTOATEIbHOE 3HAYCHWE, TaK M MOTYT HCIOJB30BAThCs TMPU H3YYCHUU JIPYTHUX
JACLMUILINH:

— «MarepruaioBeICHHUE

— «buodusnueckne OCHOBBI JKUBBIX CUCTEM.)

— «OQIEKTPOIMHAMUKAY)

— «bHOTEXHUYECKHE CUCTEMBI MEAUIIMHCKOTO Ha3HAUYECHHU

— «OCHOBBI OHOJIOTHI

— «Dusnkay

— «be3onacHOCTh KU3HEACITECIIEHOCTHY

— «Metponorus»

3. O0BeM u TPYTOEMKOCTh JAMCITUTIITUHBI
Januble 00 oO0meM o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BUIOB y4eOHOMH
paboThl O IMCHUIUIHHE (U pacpeelieHUe dTOU TPYAOEMKOCTH 10 CeMecTpaM) PEICTaBICHBI B
Tadmume 2.

Tabmuia 2 — O06beM U TPYIOEMKOCTh JTACITUTIINHBI

TpynoeMKocTs 1o
Bun yaeOHol paboThI Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocm oucyunauHbl, 3/ 108 3/108
3E/ (gac)
U3 nux yacoe npakmuueckoil n0020moeKu
Ayoumopmuwie 3anamus, BCEro yac. 51 51
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakrudeckue/cemuHapekue 3ansatus  (113),
(gac)
naboparopHeie padotsl (JIP), (vac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) S7 57
Buo npomesxicymounoii ammecmayuu: 3ayer,
mudd. 3ader, sk3ameH (3auer, dudd. 3au, Hudd. Hudd. 3au.
K. F) 3au.

£33

Ilpumeuanue: kaHaumaTCKuil dK3aMeH

4. ConepsxkaHue JUCITUTIITUHBI
4.1. Pacnpenenenue TpyI0eMKOCTA TUCHMILIMHBI 11O pa3zesiaM U BUJaM 3aHATHH .
Paznenbl, TeMbl TUCHUIUIMHBL U KX TPYAOEMKOCTh MPUBEACHBI B Tabnuiie 3.

Tabnuna 3 — Pazaensl, TeMbl AUCHUILIMHBI, KX TPYIOEMKOCTh



P a34¢CJbl, TCMbI JUCTUITIMHBI

Jleximm
(gac)

I13 (C3)
(gac)

JIP
(uac)

KII
(gac)

CPC
(gac)

Cemectp 1

Paznen 1: BBenenue B XUMHIO

1

10

Temal.l.IlousiTe BenecTBa U
XPIMI/I‘-IGCKOﬁ peaKuI/m, OCHOBHBIC
ONpeieeHUs..

1

Tema 1.2

CrexroMeTpruuecKnue 3aKOHBI.
dyHaaMeHTaIbHbIC TOHATUS U 3aKOHBI
XUMHUH.

Tema 1.3.Crioco0bl onpenenenus
KOJINYECTBA BEIECTBA, 3aKOH
3KBUBAJIECHTOB.

Paznen 2: CtpoeHnue BemecTBa

10

14

Tema 2.1. OCHOBHBIE CBEAECHUS O
CTPOCHHUU aTOMOB; KBAHTOBBIC YK CIIA.

Tema 2.2. [leppoandeckuii 3ak0H
JI.1.Menneneena.

Tema 2.3. XumMnuueckasi CBA3b, BUJIBI
XUMHUYECKOU CBSI3H.

Tema2.4. MeTo 1 BalICHTHEIX CBS3CH,
KOBaJICHTHAS CBS3b.

Tema2.5. MeTox MOJIEKYISIPHBIX
opOuTaen.

Tema2.6. HeBajieHTHBIE THIIBI CBSI3EH
WOHHAas CBsI3b, METAJIJINUECKas CB3b,
BOJIOPOJIHASA CBSI3b, CUJIbI BaH-ep-
Baansca.

Paznen 3:XuMuueckne CHUCTEMBEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOIECCOB.

15

17

Tema 3.1. DHepreTuka XMAMHUYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPIHUS,
SHTAJIBIIUS, SHTPOIHSL.




Tema 3.2. sneprus ['m60ca,
HanpaBJICHHOCTb XUMHWYCCKHUX
MPOIIECCOB, XUMHUYECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUUECKOM
PEaKIu U METOJIbI €€ PETYITUPOBAHUS,
3aKOH JEHCTBHS Macc,

Tema3.4. DHeprus akTuBal UM,
ypaBHeHUE AppeHuyca, mpaBuio Bant-
l'odda, xaramuzaropsl u
KAaTAIUTUYECKAE CHCTEMEL.

Tema 3.5.PacTtBOpBI, IUCIIEPCHBIE
CHCTEMBI, CIOCOOBI BHIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DiekrpoauTryeckas

U CCOLMAllsl, BOJHbIE PACTBOPBI
JJIEKTPOJIUTOB, BOJOPOJAHBIN
[OKa3aTellb, Peakuu oOMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHbIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIE
PacTBOpPHI AJIEKTPOIUTOB, 3aKOH
pa3b6aBiienust OcTBaNIb/a, 3aKOHBI
Pays.

Paznen 4.0CHOBBI 3JIEKTPOXUMHYECKUX
IIPOLIECCOB.

Tema 4. 1.0KHUCIUTEIBHO-
BOCCTAHOBHUTCIIBHBIC peaKI_[I/II/I

Tema 4.2.XUMHYECKHE UCTOUYHUKU
AJIEKTPUUECKOTO TOKA. ['abBaHMYECKHE
3JIEMEHTHI.

Tema 4.3.251eKTpou3, 3aKOHBI
dapages.

Tema 4.4 . Koppo3sus u 60prOa ¢ HEeM.

Paznen 5:CBolicTBa NpOMBILUIEHHO-
Ba)XXHBIX 3JICMCHTOB U UX COC,Z[PIHCHPIIZ




Tema 5.1. Knnaccbl xuMuyeckux 2 2
COCIMHEHHNM, CBOMCTBA IIPOMBILTIEHHO

BaXXHBIX 3JICMCHTOB U UX COGI[HHGHI/Iﬁ.

Tema 5.2. Xumuueckas 2 2
uaeHTU puKanus. MeTo bl
XMMHUYECKOIO HMCCIICIOBAaHMS U aHaIn3a
BEIIECTB U UX MPEBPALICHUH.

Hroro B cemectpe: 34 17 57

Hroro: 34 0 17 0 57

[lpaktyeckass MOATOTOBKAa 3aKIIOYaeTCsi B  HEMNOCPEACTBEHHOM  BBIIIOJIHEHUU
OoOyJaIMMHCS  OMPENENCHHBIX  TPYAOBBIX  (YHKUIUWA,  CBS3aHHBIX C  Oy;ymen
npodeccuoHanbHON JESTEIbHOCTBIO.

4.2. ConepkaHue pa3aesioB U TeM JIEKIIMOHHBIX 3aHATHH .
CopeprxaHue pa3esioB U TeM JISKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuie 4.
Tabnuua 4 — CoaepxaHue pasesioB U TEM JICKIIHOHHOTO ITUKIIA

Howmep N
Ha3zBanue u copep:xanue pa3fenoB U TEM JEKIIMOHHBIX 3aHITUH
paznena
Pasznen 1 Beeznenue B xumuio.
Tema 1.1. IloHsTHE BEleCTBA M XMMUYECKOM pEAaKIIMK, OCHOBHBIE IIOHSTHS U ONIPEAETICHUS.
Crexuomerpuueckue 3akoHbl. DyHIaMEHTAIbHbIE NMOHATHS U 3aKOHBl XUMHU:
T 12 3aKOH COXpPaHEHHsS MacChl, 3aKOH IIOCTOSHCTBA COCTAaBa BELIECTBA, 3aKOH
eMa .2 KpPaTHBIX OTHOIUEHWM, 3aKOH OOBEMHBIX OTHOLIEHUH. 3akoH ABorajpo,
CIEACTBHS 3aKOHA ABOTaIpO.
Crioco0bI ompejieNieHrs KOJMUYECTBa BEIIECTBA, 3aKOH 3KBUBaJIeHTOB. Pacuér M’
Tema 1.3. (MONSIPHBIX MacC HKBUBAJIEHTOB) U TMPOCTBHIX BEIECTB, OKCHUJIOB, KHUCIOT,
OCHOBaHMH, coiieli. PaKTop SKBUBAJIEHTHOCTH.
Paznen 2: CrtpoeHue BemecTBa.
OCHOBHBIE CBEJIEHUSI O CTPOEHHUM aTOMOB; KBaHTOBO-MexaHHWYECKas MOJEIb
Tena 2.1 atoMa. OpOuTanb, KBaHTOBbIE uncia, ypaBHeHue llIpénunrepa, ypasuenue Jle-
o bpoiinsa, ypaBuenue Ilnanka, mnpuHuun HeompenenéHHocTH [ eizendepra.
DyeKTpoHHO-Tpadudeckre GopMysIbl.
[lepnonnueckuii 3akon JI.M.MenneneeBa, cBszp IL.C. co cTpoeHunem aroma.
Tena 2.2, [lepuoapl, rpymnmnsl, AMaroHagbHas 3aBUCHUMOCTb. 3aKOHOMEPHBIE H3MEHEHMUS
CBOMCTB 3JIEMEHTOB U coelMHEHUN (3PPeKTUBHBIN pasnyc, SHEPIUH HOHHU3AIUU
U CPOJICTBA K JIEKTPOHY, AJIEKTPOOTPULIATEIBHOCTB).
XuMH4YecKass CBsI3b, BUJIBI XMMHUUYECKOW CBs3U. B0o30yxIEHHOE W HOPMaIbHOE
Tena 2.3, cocTosiHME  aToMa. [ uOpuausanust ANEKTPOHHBIX  00makoB.  CrocoOsl
MEePEKPhIBAHUS DJIEKTPOHHBIX OOJAKOB, CHUTMa- IIU-JIEJbTa-MEePEKPHIBAHMUSL.
[IpocTpaHCcTBEHHAsA CTPYKTYpa MOJIEKYII.
Tena 2.4 Metoj BaleHTHBIX CBs3€H, CHOCOO OOpa3oBaHUsI KOBAJIEHTHOM CBSI3M METO/I
o Jlontona u I'eritiiepa. [onsIpHOCTB CBSI3U CBOMCTBA KOBAJICHTHOM CBS3H.
Tena 2.5 Meton mMonekymsipHbix opOutaneii. I[lopsimok u 3Heprus cBs3u. CBA3BIBAIOIIKE
T U PA3pBIXJISIIONE OpOUTAIIH.
Tera 2.6 HeBaneHnTHBIE THIIBI CBSA3EH: HOHHAS CBSI3b, METAJUINYECKAs CBSA3b, BOJOPOIHAS
CBsI3b, CHJIbI BaH-nep-Baansca. KommiekcHble coemnHeHus. Poilb KOMIIEKCHBIX




Howmep
paznena

Hazsanue n COACPIKAaHUC PA3ACIIOB U TEM JICKIITMOHHBIX 3aHATHH

COCMHEHUM B TpUpoAe U TexHUke. Teopus KpUCTAIUYECKOTO MOJIA.
KonneHcupoBaHHOE COCTOSHUE BEILECTBA. TBepble BEIECTBa.

Pazgen 3

Xumnueckue cucreMbl. O0Ime 3aKOHOMEPHOCTH XUMHUYECKUX MTPOIECCOB.

Tema 3.1.

DHepreTuka XMMHUUYECKUX TMPOIECCOB, BHYTPEHHSSI SHEPIHSs, TETIOBOW 3(dexT
XAMHYECKUX peakuui, 1-u, 2-i, 3-ii 3aKOHBl TEPMOAMHAMUKH, DHTPOIUS, KAK
(YHKIMST COCTOSHUS, SHTATBNUS. XUMHUYECKHI MOTEHITHAL.

Tema 3.2.

sHeprus ['mOOca, HaMpPaBIEHHOCTh XMMHYECKUX IIPOLIECCOB, XUMHYECKOE H
(a3o0BOE paBHOBECHE.

Tema 3.3.

CxopoCTh XUMHYECKON PEAKIIMU U METOMAbl €€ PEryIupOBAHUS, 3aKOH JEHCTBUS
Macc. YpaBHeHue ['ynpOepra m Baare. MonekynapHOCTh peakiuu, MOPSIOK
peakuuu. 3aBHCHUMOCTb CKOPOCTH XMMHYECKON pPEaKUUHM OT KOHIIEHTPALMH.
KoncranTa ckopocT (M3UYECKUN CMBICIL.

Tema 3.4

DHeprusi  akTUBAallM¥, YypaBHeHHE AppeHuyca, npaBuyo Baut-I'odda,
KaTaJIu3aTopbl M KaTalIUTU4YecKhue cucTeMbl. OCHOBHON MOCTYJIaT XUMHMYECKOU
KAHETUKU, KUHETUYECKOE YypaBHeHUE. BnusHue Ttemmeparypbl Ha CKOpPOCTb
XMMUYECKOM peakuuu, ypaBHeHue AppeHuyca. MexaHU3M NPOTEKAHUS
KaTAJIMTUYECKUX peakiuil. XumMudeckoe paBHoBecue npuHun Jle-Illarense.

Tema 3.5

PacTBOpBI, IHCIEpCHBIE CHUCTEMBI, CIIOCOOBI BBIPAXKEHHSI COCTaBa PacTBOPOB.
TepmoanHamMuUecKue XapakTepHCTUKH IIpolecca 0Opa3oBaHHsS pPacTBOPOB.
CHJIbHBIE M CJIa0bl€ JJIEKTPOJIMTHI, HOHHBIE PAaBHOBECUS B BOAHBIX PacTBOpAX,
IIPOU3BEIEHNE PACTBOPUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAST  JUCCOIMAIIHS, BOJIHBIE  PACTBOPHI
BOJIOPOAHBIN MTOKA3aTeNb, PEaKIIMK OOMEHa, THIPOJIU3 COJICH.

JIIEKTPOJIUTOB,

Tema 3.7

CaoiicTBa pa30aBJCHHBIX pPAaCTBOPOB  HEDJEKTPOIUTOB, Kosummratuubie
CBOMCcTBa  pacTBOpoB, 3akoHbl Paynsa. Kpuockonuss  DOymimockomnus.
Ocmornueckoe napienue. 3akoH ['enpu. M3otonnueckuii koaduinexT.

Pasnen 4.

OCHOBEI QJICKTPOXUMHNYCCKUX ITPOLECCOB.

Tema 4.1.

OKHCITUTEIIFHO-BOCCTAHOBUTEILHEIC PCaKnu, BJICKTpOHHHﬁ 6anch, MOJ'IHpHBIG
MAacCChl DKBUBAJICHTOB OKHUCIUTEIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XWMUYECKAE HMCTOYHUKHM DJIECKTPUUECKOTO TOKA. [‘albBaHWYECKHE 3JIEMEHTHI,
CTAHJAPTHBIE JJIEKTPOJHBIE IOTCHUHANbl. JIBOWHOM JJIEKTPUYECKUU CIIOU.
VYpaBHenue HepHcra. PaBHOBECHBIN. 3iieKTpoAHbId moTteHuuan. CTaHaapTHBIN
BOJIOPOAHBIN JIEKTPOJ.

Tema 4.3.

Onexkrponns, 3akoHbl @apanes KaronHble M aHOAHBIE NPOLIECCH PACTBOPOB U
pacIiIaBoB JIEKTPOIUTOB.

Tema 4.4

Kopposus u 6oprba ¢ Heil. YpaBHEHUSI KOPPO3UMHBIX MTPOIIECCOB C KUCIOPOIHOM
U BOJIOPOJHOMN aenossipuzanueid. CrocoObl 3anMThl OT KOPPO3UH — XUMUYECKHUE,
JNEKTPOXUMUYECKHE  (METaJZIMYeCKue- KAaTOAHbIe, aHOJAHbBIE IOKPHITHUSA).
JlerupoBaHue METAJIOB.

Paznen 5.

CBolicTBa IMPOMBIIINICHHO BAXXHBIX 3JICMCHTOB U HUX CO€I[HH€HHI>1. IMOJIY4YCHHEC
METaJUIOB. MeTalIndecKre CIIJIaBbl M1 KOMITO3HUTEL.

Tema 5.1.

Kiaccel XuMHUECKMX COEMHEHNH, CBOMCTBA IPOMBIIUIEHHO BaXXHBIX 3JIEMEHTOB
n ux coequHeHni Kommnosnmuonusle matepruanbsl. Kepmersl. XuMus MeTauioB
(ALFe, Sn,Pb,Mo) Xumus uemeramios: C,Si,S , dymiepen, xapoun. Torausa
(TBEpIOE, )KUIIKOE, TA30BOE), CMA30UHbIE MAaTEpPHaJIbl, MOTOPHBIE Macia.

Tema 5.2.

Xumuueckas uieHTUGUKanus. MeTobl XMMUYECKOTO MCCIEI0BaHUs U aHaIU3a
BEIIECTB M MX MNpeBpanicHUui. KauecTBEHHBI M KOJMYECTBEHHBINM aHaIM3.
(I'paBuMeTprUECKUl, TUTPUMETPUUECKUH, KOMIIJIEKCOHOMETPUUYECKUI METObI
aHajm3a).




4.3. Tlpakrrueckue (CEMUHAPCKHE) 3aHATHS

Templ MPaKTHYCCKUX 3aHATUH U UX TPYAOCMKOCTb IPUBCIACHBI B Ta6J'II/II_IC 5.

Tabnuua 5 — [lpaktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

W3 aux No
No | Tewmsl npaktuueckux | @oOpMbI IpakTHYECKUX | TpydoeMKOCTh, |MPaKTUYECKOH | pasaena
/11 3aHATHHI 3aHATHI (uac) MOATOTOBKH, | IUCIIMII
(gac) JIUHBI
Y4eOHBIM IIaHOM HE TIPEIYCMOTPEHO
Bceero
4.4. JlabopaTopHBbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEIACHBI B Ta0nuIie 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHS U UX TPYIOEMKOCTh
N3 Hux
No T MPaKTUIECK
0 TOEMKO .
HanmenoBanue nabopaToOpHBIX paboT by (wac) ol Ne pasnena
CTb, (4ac VCITUTUTHHBI
n/n ’ noarotosku | N
, (dac)
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI.
@dyHIaMEeHTaNbHBIE TTOHSTHS U 3aKOHBI XUMUHU. 1 0 1
Crioco0bI ompeniesieHnsl KOJIMYeCTBA BEIIeCTBA.
2 | Onpenenenne M’ sKkBHBalleHTa MeTallIa 4 2 1
3 | Onpenenenune TtemiaoBoro 3ddexra peakuu 4 2 3
HEUTpaIU3aLUH.
4 Hsmepenue u pacuer AJICKTPOAHBIX 4 2 4
MOTEHIIMATIOB METaNIOB U DJIC TAIbBAHMYECKUX
DIIEMEHTOB.
5 | Xumuueckas U 3JIEKTPOXMMHYECKas KOPPO3HUs, 4 2 4
UccnenoBanue KOPpO3UHU METAJLJIOB u
omnpeeaeHue HHruOUuTOopHOro dhdeKTa.
17 8
BCETo

4.5. KypcoBoe nmpoekTupoBaHue/ BHIOJIHEHUE KypCOBON PabOTHI

VY4eOHBIM MJIaHOM HE NMPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa o0ydJaronmxcs

Bu el caMoCTOSTEIbHOM pa6OTI:>I " €€ TPYAOCMKOCTb IIPUBCIACHLI B Ta6n1/1ue 7.




Tabnuna 7 — Bugbl camocToATeIbHON paboTHI U €€ TPYIOEMKOCTh

Bun camocrosTenbHO# paboThl Bcero, 4ac| Cemectp 1, uac
1 2 3
N3ydyeHne TeopeTHIeckoro Marepuaia
20 20
mucuutauHb (TO)
Pacuerno-rpadmueckue 3aganus (PI3) 2 2
[ToaroToBKa K TEKymieMy KOHTPOJIIO 14 14
ycneBaemoctu (TKYVY)
Homammee 3amanue (13) 8 8
[MoaroroBka K MpOMEKYTOYHOM aTTECTAIlUU
13 13
(IA)
Bcero: 57 57

5. Tlepedenb yaeOHO-METOIMUECKOTO OOECIIEUEHU S

JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIINHE (MOIYITIO)
Y4eOHO-MeToANYeCKue MaTepualbl A CaMOCTOSTENFHOM paboThl OOYYaIONMXCSl YKa3aHBI B

n.a. 7-11.

6. IlepeueHb eYaTHBIX U SIEKTPOHHBIX YIEOHBIX HU3JaHUI

[lepedeHb EYATHBIX U DJICKTPOHHBIX YUCOHBIX M3IaHHI MPUBE/ICH B TaduIe 8.
Tabnuua 8— [lepeyeHb MeyaTHBIX U ANEKTPOHHBIX YUEOHBIX H3TAHUN

KomnuectBo
SK3EMILISIPOB B
[Mudp/ URL anpec bubnmorpaduueckast cchuika 61/12(11)1/;(1)\::1(6
AJIEKTPOHHBIX
9K3EMILISIPOB)
https//urait.ru/bcod | Iunxa, H. JI. OOmas xumust B 2 T.: YACOHUK JUTS BY30B /
e/512502 H. JI. 'muuka ; noxn pemaknueii B. A. Ilonkosa,
A. B. babkoBa. — 20-¢ u3., nmepepad. u mon. — MocCkBa .
W3natensctBo FOpaiit, 2023. — 353 ¢. — (Beicmee
obpazoBanue). — ISBN 978-5-9916-9353-0
Xumust. OCHOBHBIE CTEXHOMETPUYECKIE 3aKOHBI, CTPOCHHUE
BEILECTBA, TEPMOJAMHAMUKA, KHHETHKA, PACTBOPHI,
iy . AJIEKTPOXUMHUS: [DIIEKTPOHHBIN pecypc] : yueOHoe
httpjlllb.aiiget.ruljlrb nocobue/ T. E. Kpeinosa, T. . ®omuuena ; C.-Iletepo.
roC. YH-T a3POKOCM. MPUOOPOCTPOCHHUSL. - DIEKTPOH.
TekcToBble AaH. - Cankr-IletepOypr : M3a-so I'YAIIL,
2020. - 148 c.
Xumust. Kinaccel HEOpraHM4ecKuX COeTMHEHUM: yueo. 15

nocobue/ T. E. Kpsinosa. — CII6.: 'YAIL 2024. — 44 c.

https://znanium.com/
catalog/document?id

=425379#:~text=htt

p%3A//pilotLZ.ru/fil
es/10512/

OO6mias u Heopranudeckas xumus : B 2 T. T. 1 : 3akoHBI U
KOHIICIIINH : yueOHOe mocodue / moj pea. akaaemuka PAH
A. 1O. uBazze. - 2-e uza. - Mocksa : JJabopaTopust
sHaHui, 2022. - 495 c. - (Y4eOHUK U1 BBICIICH IIKOJIBI). -
ISBN 978-5-93208-576-9. - Tekcr : saekrponusiii. - URL:
https://znanium.com/catalog/product/1984044



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
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/

Heopranuyeckas xumusi: YueOHoe mocodue /i By30B

https//urait.ru/bcode | I'enmsdman M. U., FOctparos B. I1.M3narensctBo "Jlanp"

1432806

3-eu3...crep., 2025 — 528c.

7. TlepeyeHb 3JEKTPOHHBIX 00pPa30BaTENIBHBIX PECYPCOB
nH(OpMaImOHHO-TEIEKOMMYHUKAITMOHHOH ceTh «HTepHEeT»
Ilepeuenb 3JIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB HHPOPMAI[MOHHO-
TEJIGKOMMYHUKALIUOHHOM ceTn «lHTepHeT», HEOOXOAMMBIX JUIs OCBOEHUS JUCHUILIUHBI
npuBeaeH B Tabnuie 9.

Tabmuma 9 — IlepedyeHb dIIEKTPOHHBIX O0pa30BaTENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOM ceTh «MHTEpHET»

URL anpec HanmenoBanue
https//xumuk.ru/ Caiit 0 XuMuu
http//Aww. hemi.nsu.ru OCHOBBI XUMHUH:

00pazoBaTenbHbIN
CalT [yl CTYICHTOB

8. Ilepeuenn MHMOPMAITMOHHBIX TEXHOJIOTHHA
8.1. [lepeyeHb MPOrPaMMHOIO OOECIICUCHHMSI, HCIOJIB3YeMOTO TPH OCYIICCTBICHUU
00pa3oBaTENBHOTO MPOLIECCa 0 AUCIUILINHE.
[lepeueHb UCTIOIB3YEMOTO MPOTPAMMHOIO olecrieueHus npeactasieH B Tabiuie 10.

Ta6muna 10— [lepeuenp mporpaMMHOTO 00€CTICUCHHS

No i/t HaumenoBauue

He npenycmorpeno

8.2. IlepeueHp WH(POPMAITMOHHO- CITPABOYHBIX CUCTEM, CTIOJTb3YEeMBIX npu
OCYIICCTBJIICHHMH 00pPa30BaTEIBHOIO MpoIlecca MO JUCIUILINHE

[lepeuenp wCHONB3yeMBbIX HMHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEACTaBICH B
Tabmume 11.

Tabnuua 11— Iepedyenp nHPOpMALIMOHHO-CIIPABOYHBIX CUCTEM

No i/t HaumenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas: 0a3a
CoctaB  MarepuadbHO-TEXHUYECKOM  0a3zbl, HEOOXOMWMOW I  OCYIICCTBICHUS
o0pa3oBaTenpHOTO Mpoliecca Mo JUCIUILIMHE, MPEJCTaBlIeH B Tadnuiel 2.
Tabmuna 12 — CoctaB MaTepuanbHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Homep aymutopuu
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (mpu HEOOXOAUMOCTH )
1 | JlexumoHHas ayiuTOpHUsl C UCIOJIb30BAHUEM I'acremno 15
JI€MOHCTPallMOHHBIX TA0IHUIL U cXeM, leprnonnyueckoit cucTeMbl 32-01

xumuueckux dnemeHToB JI.M1.MenaeneeBa, 00pa3ios
MUHCPAJIOB, MOI[GJIGI;'I MPOCTPAHCTBCHHBIX PCHICTOK.

2 | CnenuanM3upoBaHHAs XUMHUYECKas J1JaOopaTopus C l'actemno 15



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

WCIIOJIb30BAHUEM JIEMOHCTPAIIOHHBIX IIJIAKATOB, 33-02
na60paTopH51x CTCHJOB M YCTAaHOBOK JJI ONPCACIICHU A 33-04
SKBUBAJICHTA METAJLJIa, U3MEPEHUS SJIEKTPOIHBIX MMOTEHIINAJIOB,
CKOPOCTH KOPPO3HH- METALIOB - MUJUTMBOJIBTMETPHI;
aHATMTHYECKUE U DJIEKTPOHHBIE BeChI; JabopaTopHbie pH-
METPBI, HEHTPU(YTH U KaJTOPUMETP.

10. OueHoOYHBIC CPEICTBA IS IPOBEICHUS TPOMEKYTOIHOM aTTeCTAIlUH
10.1. CoctaB OLICHOYHBIX CpPEACTBIUIA TPOBEICHUS TMPOMEXKYTOUHONH aTTecTaluu
oOyJaroImxcs MO JUCIUILIMHE MpUBEACH B Tabmwmie 13.
Ta6muna 13 — CocTaB OLIEHOYHBIX CPEACTB YISl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAllNU

Bun HpOMe)KYTO‘{HOﬁ aTTeCTallun HepequL OLICHOYHBIX CPCACTB

JuddepeninpoBaHHbIN 3a4ET Cnucok BOIIPOCOB;
TecTrr;

10.2. B kauecTBe KpUTEpUEB OICGHKH YypPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMITIETEHIIMH OoO0ydaronmMucs MpUMeHsieTcs 5-0ajuibHas IKajda OIEHKH CPOpMHUPOBAHHOCTU
KOMITETCHIINH, KOTOpasi mpuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET MCIOJIb30BATHCS
100-6annpHass  mKaJia ~ MOAYJIBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHHUBEPCHTETa,  IMpaBUJIA
HCIIOJIb30BAHMST KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabmuna 14 —Kpurtepuu orieHkr ypoBHS CPOPMHUPOBAHHOCTH KOMITETEHITHI

OI1leHKA KOMIIETEHIINU

5-OauibHas IKaia XapakrepucTira C(OPMUPOBAHHBIX KOMITETEHLIMM

— OOyJaronmMMncss TIIyOOKO M BCECTOPOHHE YCBOWMJI IPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JJOTUYHO, TOCIEI0BATEIIBHO M TPAMOTHO €r0 M3J1araer;

— ONMHPASACh HA 3HAHUS OCHOBHOW WM JOMOJHUTEIHHOW IUTEPATypHI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C TPAKTUYECKON
JIESTETTLHOCTHIO HAIIPABJICHMUS;

— yMeJl0 00OCHOBBIBACT M APTyMEHTHPYET BBIJIBUTAEMBIC UM HJICH;

— enaeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIaICET CUCTEMOM CHENUaTN3UPOBAHHBIX TOHSITH.

COTIIMYHO»
<GAYTCHO»

— OOyHaroImMiics TBEPAO YCBOMII IIPOTPaMMHBINA MaTepHall, FpaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHIL;

— HE JIONYCKAaeT CYIIECCTBEHHBIX HETOYHOCTEH;

— YB$I3I)IBaeT YCBOGHHBIG 3HAHUA C HpaKTI/ILIGCKOI/I OCATCIIBHOCTBHO
HaIlpaBJICHUS;

— apryMEHTUPYET HAY4YHBIE ITOJIOKEHUS;

— JIeJIaeT BRIBOJBI M 00OOIEH ST,

— BJIQJICET CUCTEMOM CIeI[MaTu3UPOBAHHBIX ITOHITHH.

(XOpPOLIO»
<GAYTCHO»

— o0yyaronmiics yCBOMJ TOJBKO OCHOBHOM HPOrpaMMHBIM MaTepua,
II0 CYLIECTBY H3JIara€T €ro, ONupaschb Ha 3HAHUS TOJBKO OCHOBH OMU
JUTEPATYPHL;

— JIOIYCKAET HECYIIECTBEHHbIE OIMOKMA U HETOYHOCTH;

— UCHBITHIBACT 3aTPyAHEHHUS B IPAKTUYECKOM IMPUMEHEHUM 3HAHUU
HaIlpaBJICHUS;

— cJ1ab0 apryMEHTUPYET HaydHbIE MOJOKEHUS;

— 3aTpyaHseTcs B GOpMYITHPOBAHUH BBHIBOJAOB U 000OILCHMUI;

— YaCTUYHO BJIAJIEET CUCTEMON CIIEIIMAIIM3UPOBAHHBIX IOHATUH.

«Y/IOBJICTBOPHUTEITBHO
<GAYTCHO»




Or1eHKa KOMIIETEHIINU

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

5-OarutpHas mKaIa
— O0yJaloNMICs HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOrPAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIIeCTBCHHBIC  OMMOKA W  HETOYHOCTH  IIPH
(HEYIIOBJICTBOPUTEITBHOY

(HE 3a4YTCHO»

pPaccCMOTpPEeHNH MPOOIEeM B KOHKPETHOM HaIlpaBJICHUY;

— MCIIBITHIBACT TPYJHOCTH B MIPAKTUYECKOM NPUMEHEHUH 3HAHUH;
— HE MOXKET apryMEHTHPOBATh HAyYHbIC MTOJIOKEHUS;

— He (opMynupyeT BHIBOJOB U 00OOIIECHUH.

10.3. TumoBbIe KOHTPOJIBHBIC 33/TaHUS UIIM UHBIC MaTCPUAITBI.
Bomnpocs! (3agaun) s 9K3aMeHa NpeacTaBieHbl B Tadnuie 15.
Tabmuna 15 — Borpock! (3amaun) 1st SK3aMeHa

No /o

Kon

Ilepeyens BOIIPOCOB (3a1a4) AJIS DK3aMEHA
p p (samas) x WHANKATOpa

Y4yeOHBIM MJIAHOM HE PETYCMOTPEHO

Bormpocs! (3aaun) s 3adera / audu. 3auera mpezacraBieHbl B Tadnuie 16.
Tabnuma 16 — Boripocs! (3amaun) st 3adera / mudd. 3agera

Ne i/m [lepeuenp BompocoB (3ama4) ais 3adyera / nude. 3auera

Kon
WHMKaTopa

1. CdopmynupyiiTe OCHOBHBIE MOJOKEHUSI KBAHTOBOM MEXaHUKH: OIIK-1.3.1

1. 3anunmrte ypaBHeHue IlmaHka, maiiTe OOBSICHEHWE IOHSITHIO
KBaHTOBAsI SHEPIUs
a. /laliTe XapakTepuCTUKY U OINPEIEICHUE TOHATUIO KOPIIYCKYJISIPHO-
BOJIHOBOM J1yajiu3m
6. 3anuumre YpaBHenue J[e-bpoinsg, — fgaiite TOHSTHE JUIMHBI
BoJIHEI Jle-bpoiis.
2.3anunmre
HeonpeneneHHocTy [ eiizenbepra, (GU3MYECKU CMBICT .

MAaTEMATUUYCCKOC COOTHOHICHUC HpI/IHI_II/IHa

2. ChopmynupyiTe OINpeneneHne TIOHATHS «aToM», aToMmHoe sapo, | OTIK-1.3.1

JTaiiTe OMpeleNeHne, YKaKUTE Ha COCTaB aTOMHBIX SZIEp.
ChopmynupyiTe omnpeaeseHUe U MOHATHE BOJIHOBOM (DyHKIIHH.

3. 3anuimre

IIpuBenute

JJIEKTpOHaMHu, nante noHatus I[IpmHnuny sanpera Ilaymu, [IpaBuiry
XyHna, npaBuity KiedkoBckoro.

VpaBuenue Illpenunrepa pmns aroma Boxopoxa. | OIIK-1.3.1
Cdopmynupyiite MOHATHE BONHOBOM  (yHkumu, Jlaiite
onpeneneHne KBaHTOBBIM uMciiaM, HUX (U3MYECKUN CMBICII.

NpUMEpPbl  3aITOJIHCHUA AaTOMHBIX Op6HT8.J'I€I>i

4. Chopmynupyiite mnonstue Ilepuognueckoit cucremsl snemeHToB. | OIIK-1.3.1.

Haiite omnpenenenue Ilepuoanmueckomy 3akoHy MeHnaeneeBa, U
copmyarpyiTe COBpeMEHHOe ompenencHue Ilepuoaudeckoro
3akoHa. Jlalite omnpenenenue rpynnsl, nepuoga B IIC. [laiite
O0OBbCHEHHE TaKUM IOHSATUSAM, KaK aHAJOTH, B 4éM 3aKII0YaeTcs C
CYTh 3TON 3aKOHOMEPHOCTH.

S. CdopmynupyiiTe u naiite ompeneneHue TakuM moHsATHsM, Kak | OIIK-1.3.1

JJIEKTPOHY,

rpymie.

paguyCc aroMOB W HOHOB, 3HCPIrUHA HOHM3allu1, CPOACTBO K

BOCCTAaHOBUTEINIbHAS ~ CIIOCOOHOCTb. [lpuBeaute npumepsl u
OO0BSICHUTE 3aKOHOMEPHOCTh HM3MEHEHUsI CBOICTB 110 MEPUOY U IO

QJICKTPOOTPpHULATCIIbHOCTD, OKHCJIIUTCIBbHO-

6. Chopmynupyiite moHsTue xumudeckon cBsizu. HazoBute ocHoBHbIie | OITK-1.3.1




XapaKTepUCTUKU X.C. Onunmre KBaHTOBO-MEXaHUYECKUE
MPECTABJIEHHUS O NPUPOLE XUMUUYECKOM CBs3U, Teopus ['eitnepa u
JlonnoHa, pnaiiTe MOHATHE OOpA30BAaHMS JABYXaTOMHOM MOJICKYJIBI.
JlaiiTe 0OBSICHEHHME METO/y BAJICHTHBIX CBsI3eH, yKakuTe TUTBI XC.
[IpuBenutre npumepsl. KoBasieHTHass CBs3b, JaTh ONpEAEIECHUE,
MPUBECTH MIPUMEPHI.

ChopmynmupyiTe TOHATHE XHMUYECKON CBsI3M. HeBalleHTHBIE THITBI
XAMUYECKOM CBSI3M: METAJUNIMYECKasi, [JAWTE OINPEICICHUE TaKou
CBSI3M W OOBSICHUTE MEXaHW3M OOpa30BaHHS ATOM XUMHUYECKOMH
CBSI3H.

OIIK-1.3.1

Jlaiite omnpeneneHue yHUBEPCAIBHOMY KBaHTOBO-XMMHYECKOMY
METOAy  OmucaHus  xumuueckor  cBsBu  (MMO)  merony
MoJIeKyIsIpHbIX opOuTaneii unu  (JIKAO), npuBeaute mpumepsl U
OTIPEJIeNINTE NOPSAAOK CBSI3U, MAaTHUTHBIE CBOMCTBA.

OIIK-1.V.1

ChopmynupyiiTe moHsATHE TUOpPHUAM3AIMKM ATOMHBIX  OpOUTaNEeH.
[epeuncnute Buabl TuOpuan3anuii. JlaiiTe onpeneneHune mOHSTHS O
MOJSAPHOCTH  MoJieKyd. llpuBenure mnpumepbl MOMAPHOM W
HEIOJIIPHON MOJIEKYJIBI.

OIIK-1.3.1

10

ChopmynupyiiTe  ompeneieHUe  paadoaKTHBHOCTH. HazoBute
Ba)KHEWIIME CBOWCTBA PaJMOAKTUBHOTO H3IydeHUs. o -,B- , v -
U3Iy4CHUS. JHavnre OIIpeacICHUE OCHOBHOI'O 3aKOHA
panuoakTuBHOTO pacnana. [laiite ompenenenue Koncranrte pacnana

()

OIIK-1.V.1

11.

ChopmynupyiiTe TMOHSITHE XUMHUYECKOM TepMoanmHaMuku. JlaiiTe
OTpeJiefieHue TMOJHOM HSHEPruu cucTteMbl, €€ (U3MYeCKUi CMBICIH,
chopMynupyiiTe TEpBBIA 3aKOH TEPMOJWHAMHKH. HAITUILINATE
ypaBHEHHUE MEPBOTO 3aKOHA TEPMOIUHAMUKH.

OIIK-3.Y.1

12.

ChopmynupyiiTe mnoHsTHEe XUMUYECKOH TepMoauHamuku. [laiite
OTIpeJieNIieHNE CBSA3aHHONW DSHEPTUU CUCTEMBI, €€ (M3MUECKUI CMBICT,
chopmynmupynTe BTOpPOM  3aKOH TEPMOJMHAMUKH, HAMHIIUTE
YpaBHEHHUE BTOPOTO 3aKOHA TEPMOJIMHAMUKU.

OIIK-3.V.1

13.

Chopmynupyiite TOHITHE XUMHUYECKOM TepMOauHaMuKku. JlaiiTe
ompenenaeHue cBoboaHOM »Heprum ['mbOca e€ uU3MYecCKUid CMBICT,
HanuumTe ypaBHeHHe [mOOca, yka)kuTe KpUTEpUH MPOTEKAHUS
peakiuidi. 3anWIIMTe YaCTHYIO MPOU3BOIHYIO  YYHTHIBAIOIIYIO
3aBUCUMOCTb 3Hepruu ['mbb6ca ot coctaBa cucrteMsl. JlaiiTe moHsATHE
XUMHYECKOTO IMOTCHIMAJIA.

OIIK-3.¥.1

14

ChopmynupyiiTe TOHSATHE XUMUYECKOM KUHETHKu. [laite
ONnpe/eJIeHue OCHOBHOIO IOCTyJaTa XUMHYECKOW KUHETHKU.
ChopmynupyiiTe TOHATHE MOJIEKYISIPHOCTA PEAKIHU U TOpPsIKa
peaxuuu. [lepeuniciute (akroppl BIUSAIOLME Ha CKOPOCTbH
XAMHYECKOM peakuuu. YpaBHEHUE AppeHuyca, ypaBHeHue BaHT-

Todda.

OIIK-3.V.1

15.

ChopmynupyiiTe mOHATHE  pacTBopa. Ha3oBuTe  OCHOBHBIE
XapaKTEepPUCTUKH pacTBopa. JlaiiTe mOHATHE O crloco0axX BhIPaKEHUS
KOHIICHTPAIMH PAacTBOPOB, KAKWE BHJIbI KOHIICHTPAIIUH CYITICCTBYIOT.
Hanummre dopmysner s ux pacuéra (M, N, Cm, T, , ©)

OIIK-3.V.1

16

ChopmynupyiiTe omnpeaeieHne MOHATUS «KOJJTMTATUBHBIE CBOWMCTBA
pacTtBOpoB». [laiiTe ompezneneHue TakUM MOHATHAM, Kak Auddysus,
ocMoc, ocMoTuueckoe namieHue. Cdopmynupyite 3akoH BaHT-
l'opda m 3akoHsl Paynd. YkaxuTe 3aBUCHMOCTb TEMIIEpaTyphl
KPUCTAJUIM3ALMU U KUIIEHHS OT KOHIIEHTPALlMK PacTBOPA.

OIIK-3.¥.1




17

ChopmynupyiiTe TOHSATHE 30HHOHW TEOPHH KPUCTAIOB, JalTe
ONPENENCHUE  pealbHbIX KpuUcTawioB. Jlalite  ompeneneHue
HECTECOXUMETPUUYECKUX COECTUHEHUM MM COEJUHEHUN EePEMEHHOTO
COCTaBa, MPUBEINUTE MPUMEPHI KPHCTAIIIOB IEPEMEHHOIO COCTaBa

OIIK-3.V.1

18.

CdopmynupyiiTe moHsTHE pacTBopa. JlaiiTe onpenencHue CoCTaBy
pactBopa. Kakue arperatHble cOCTOSIHMSL pacTBOpoB Bbl 3Haere
Kunkue pactBopel. JlaiiTe ompeneneHue w (PU3UYESCKAN CMBICIT
TaKoro SIBJIEHUS, KaK, 3JEKTPOJUTUYECKAs AUCCOLUALIUS PACTBOPOB.
[IpuBenute npumepsl.

OIIK-1.V.1

19

ChopmynupyiiTe MOHATHE  INEKTPOJIUTA, JalTE OIpeaeneHue
CHWJIBHOTO M ciaboro aiekrponuta. JlaiiTe omnpeneneHue creneHu
aucconuanuu. IIpuBeaure mpumepsl. 3anunmTe 3akoHbl Payms s
AJIEKTPOJIUTOB, U30TOHUYECKUN KOI(DDUIIMEHT, (PU3UUECKUN CMBICII.

OIIK-3.B.1

20.

ChopmynupyiiTe TOHSTHE:  BOJOPOAHBIA mMoOKazaTenb.  JlaiTte
olpejiefiecHne HOHHOTO MPpOU3BeNeHUs BoAbl. Hamunmre ypaBHEeHHE
JUI pacy€ra BOJAOPOAHOTO ITOKA3ATENsL.

OIIK-1.V.1

21.

ChopmynupyiiTe  ompeAesieHHe TaKuX MOHATHW Kak: [uapornus
coniei, MOHHO-OOMEHHBIE PEeaKI[MU, TMEePEUUCITUTE BHIBI TUIPOIIN3A,
NMpUBEIUTE TpUMeEphl (Tpu Tuna rujaposnusza). Ompenenute pH-
pPacTBOPOB TUIPOJIN3a, JaiiTe OnmpenerieHne COBMECTHOTO THAPOIIU3a,
MIPUBEINTE TPUMEPHI.

OIIK-3.B.1

22.

ChopmynupyiTe MOHITHE TPOU3BEACHUS pacTBOpUMOCTH. JlaiiTe
ompejeneHue mpouecca pactBopeHus. Jlaiite ompeneneHue
HACBIIIEHHBIX pacTBOpoB. [laiiTe omnpexneneHue KOHCTaHTBI
PacTBOPUMOCTH, BBIYUCIEHHE PACTBOPUMOCTH B MOJIB/JI, T/I,

OIIK-3.B.1

23.

ChopmynupyiiTe TOHATHE OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  JlaliTe omnpenesieHUE OKUCIUTENb, BOCCTAHOBHUTEIND,
MPUBEIUTE IPUMEPHl U YKAKUTE, B KaKUX CIydasx MOKET OJUH U
TOT K€ DIJIEMEHT BBICTYNIaThb KAaK OKUCIUTENb WU  Kak
BOCCTaHOBUTEb.

OIIK-1.V.1

24.

ChopmynupyiiTe mOHATHE «DJICKTPOAHBIM MOTeHIUA». JlaiiTe
ompeseneHue M (U3UYECKUNW CMBICI JBOHHOTO  SIEKTPUUYECKOTO
cnoss.  OObscHHUTE SBJICHHS CKadyka TMOTeHIMana.  Hamummre
ypaBHeHue HepHcra.

OIIK-3.V.1

25

ChopmynmupyiiTe TMOHSTHE TaTbBAHUYECKOTO OJIEMEHTA, JaiTe
OIpeJieNiecHue TOHSATUS <QJIEKTPOA» B JJICKTPOXUMUHM, HAMUIIUTE
ypaBHeHue HepHcra, ykakuTe, Kakhe MPOLECCHl MPOTEKAIT Ha
KaTo/ie, a Kakue Ha aHoje. 3alHuIMTe TOKOOOPa3yIOIUIyl0 PEaKIIUIo
JUIs TaJbBaHUYECKOTO JJEMEHTa M CXeMy TaJbBaHHUYECKOrO
aneMeHTa. [laiiTe ompezaeneHue 3JIEKTPOIUTUYECKOTO KITIOYA, €ro
(du3nYecKuil CMbICII.

OIIK-3.B.1

26

CdopmynupyiiTe MOHSTHE DSJIEKTPOIHM3a PACIIaBOB U PACTBOPOB,
naiiTe ompenereHue STOro SIBJICHUS, HalMIMTE  MPOLECCHI
MpOTEKalolMe Ha aHoAe M Ha Karoje. Hamummrte ypaBHEHUHE
@dapanest A7 SIEKTPONIN3a, OOBSICHUTE (U3MYECKUN CMBICT ,JaiTe
onpe/ielIeHuEe IIEKTPOXUMUUECKOTO IKBUBAJICHTA.

OIIK-1.V.1

217.

ChopmynupyiiTe MOHATHE KOPPO3HsT MeTauioB. HazoBute (akTopsl,
BIMSIIONIME Ha KOppO3Wi0 MeTauioB. OOBACHUTE MEXaHU3M
KOPPO3HMOHHBIX ~TpoleccoB. Ha3oBute cmocoObl 3amMTBl  OT
KOPpPO3HH.

OIIK-3.V.1

28.

ChopmynupyiiTe  TOHSATHE cranu. Ha3zoBute  OCHOBHBIE
KOHCTPYKIIMOHHBIE ~ MeTauibl. CBoWcTBa AJIOMUHHA, Xpoma,

OIIK-3.B.1




XKeneza, ux mnonydyeHue u papuHUpPOBAHUE, HCIIOIb30BAHUE B
CaMOJICTOCTPOCHHUH U TPHOOPOCTPOCHUU.

29. ChopmynupyiiTe HOHSTHE TOJUMEPOB, cTpoeHue noiaumepoB u | OIIK-3.V.1
CrocoObl  TIOJYYEHUs, HA30BUTE NPHUMEHEHHUE TIOJMMEpPOB B
IMPOMBIIINICHHOCTU

30. ChopmynupyiiTe MOHATHE XUMHYECKON uaeHTH(uKanuu Bemects, | OIIK-3.B.1

HazoBuTe MeTOABl KOJWYECTBEHHOIO aHalu3a. Kaxue BH/bI
HHCTPYMCHTAJILHOTO aHaJIM3a BBl 3HACTC.

[lepeuerr TeM JUIS KypcOBOTO IPOEKTHPOBAHUS/BBINIOIHEHUS KypCOBOW PabOTHI
npeACTaBeHbI B TabmwuIe 17.
Tabnuna 17 — Ilepedyenpb TeM 17151 KypCOBOTO MPOEKTHPOBAHMUSI/BBIIOIHEHUSI KYpCOBOM pabOThI

Ne 1/t [IpumepHBIil IepeueHb TeM i KypCOBOTO MPOEKTHPOBAHUS/BBITIOIHEHUS
- KYPCOBOM pabOoThI

Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO

Bompocsl 1t mpoBeieHHS TMPOMEXKYTOYHOM aTTecTalldd B BHUJE TECTUPOBAHUS
npecTaBieHbl B Tabmmie 18.
Tabnuua 18 — IIpuMepHbIii mepedeHb BOMPOCOB IS TECTOB

Ne i/m IIpuMmepHBIi IepedYeHb BOIIPOCOB JIJISl TECTOB Kon
WHJMKaTOpa
1. [IpounTaiiTe 3a1anne U 3aUIIMTE Pa3BEPHYTHIII 0OOCHOBaHHBINA OTBET OIIK-1.3.1
Kakue KBaHTOBBIE YMCIIa TOJTHOCTBIO XapaAKTEPU3YIOT 3HEPIUIO
JJIEKTPOHA

Omanon omeema: B keanmosoii mexanuxe xaxcoas AO onpedensiemcsi
mpems K8aHMo8blMU Yuciamu. N -21agHoe KEaHmogoe Yuco,
onpedensiem obwull 3anac dHepeuu (npunumaem snavenus 1,2,3 u m.o.
00 )

| —opbumanvroe ksanmosoe uucno onpedensiem opoUMANLHBIN MOMEHM
Kou4ecmaea 08udiceHutl dnekmpona (npunumaem 3navernus 0,1,2,3 u m.o.
0o N-1). Kasxcoomy 3nauenuio enagno2o K6aAHmMoB8o20 4ucid,
coomeemcmeyem N 3HAUEHUll OpOUMANbHO20 K8AHM 06020 yucaa l.
OpbumanvHblil MOMeHm KoIudecmaea osudicerutl, smo gexkmop, (L) eco
abCcoNOMHAs BEIUYUHA NPUHUMAET CIPO20 ONPEOeNEHHble KBAHMOBbLe
sHauenus. Takum oopasom, 0bo3Hauenue 1100020 NOOYPOBHs
onpeodensiemcs: 08YyMsi KBAHMOBbIMU YUCTIAMU, 2AGHBIM U OPOUM ATIbHBIM
Keanmogvimu yucaamu. L

M, — MazHumHoe K6aHmMo8oe YUcio onpeoeisien 603MONUCHbIE SHAUEHUs
npoeKyuUu opoUManbHO20 MOMEHMA KOAUYECMBA OBUNCEHUSL INEeKMPOHA
Ha uxcuposannoe HanpasieHue 8 nNpocmpancme.

Mg — cnuHoBoe KBAHMOBOE YUCIO — COOCMBEHHbIU MACHUMMHbLU MOMEHM
UMNYIbCA, NPOEKYUsl BEKMOPA CNUHA HA ONPeOeléHHoe HanpaesieHue
+ J—
Y

Takum 0bpazom noIHyI0 dHep2Uio INEKMPOHA X apaKmepusyiom .
N -enasnoe keammogoe uucio u | —opoumanvroe keanmogoe wucno

6HEULHe2O NOJIA, MOdHCEM NPUHUMAMb 3HAYEHUA mS =

2. [pouwnTaiite 3ananne, BHIOSPUTE MPABIIIBHBINA OTBET U apTyMCHTHPYUTE
3TOT BHIOOP. OIIK-1.V.1
B arome, anexrponHas Gopmyna KOTOpOTro




15°25°2p°3s°3p°3d"45°4p°4d°5s, ... BalEHTHBIX 2JIEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

ApeymenmuposarHwlii omeem:

Coenacho 31eKmponHo20 HACKOPMA , ONPeOenUM dNeMeHm, IMo HUOOU,
HA 8HeuHell 2JIeKMPOHHOU OpOUmMany Haxoosamcs 2 cnapeHHblx
2NIeKMPOHA HA 5S° - NOOYPOBHE , KOMOPbie 8030YHCOUSACH NePex0dsm Ha
5-p nooyposens a maroce 3 snekmpona na 4d>-nodyposne, marum
obpazom 5 HecnapenHvLx 3ﬂe1<mp0H06(5515p14d3) onpeoesiom
KOIUYeCmeo 8aleHMHbLX JJIeKMPOHO8.

IIpasunvnwiii omeem: d

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIIBHBINA OTBET U 3aIUIIATE
MOCJIEI0BATENIHO 3JIEMEHTHI B MOPSAAKE YBEJIMUEHHS! CIIMHOBAJIEHTHOCTH
JUTSL CJICIYFOIIIMX 3JIEMEHTOB B BO30OYKIEHHOM COCTOSTHUU.

a.Al ; b. Mn;

d. Be; e. As

K04 npasuivhoco omeema. d, a,e,b

OIIK-1.3.1

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kaxk10i1 mo3uium,
JTAHHOW B JIEBOM CTOJIOIIE, TTOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIHUIO B
npaBoM cTosb1e. Ha BHEmHEM 2JIEKTPOHHOM YpOBHE HaXOJIUTCA :

a. Sc; . 3 aNeKTpoHa
b. Sh; . 4 snekTpoHa
d. Ge: . 1 anexrpon
e. Si 4. 2 snexTpoHa
5. 5 BIEeKTpOHOB

6. 6 DIEKTPOHOB

W N~

K04 npasujlbHo20 omeema.

a b d
4 5 2 2

D

OIIK-3.V.1

[IpounTaiiTe TEKCT, BEIOCPUTE IPABUIIBLHBIC BAPHAHTHI OTBETA U
3aUIIATE apTyMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB.

W3 nipeiosKeHHOro IEPEYHS BEIICCTB BEIOCPUTE BEIIECTBA HOHHOTO
CTPOEHHUS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS MOJIIPHAs CBSI3b:

1. Xnopoogopoxa, 2.Kap6onar narpus, 3. Oxcup ceps (1V), 4. AMMuax,
5. Cynbedar xeme3a(ll)

Ilpasunvrwviii omeem:2,5.

Obocnosanue: Honnyo Kpucmaniiudeckyio Cmpykmypy umerom
geuecmea 6 y31ax KOmopulx HAxX005SMcsi UOHbL, HO CLONCHbLE UOHbL
00pPA3VIOMCsL U3 NIEMEHMOo8 C PA3HOU daekmpoompuyamenvrHocmoio. Kax
mo CO32' 8 Kapborame Hampus u SO42' 6 cybhame dncenesa, 2oe mexHcoy
KUCTOPOOOM U DJIEMEHMOM KOBAJICHMHASL NOJAPHASL C6513b. Taxkum
00pA30M CONU UMEIOM UOHHYIO C6513b, HO CJLONCHbLE UOHbL GHYMPU
KPUCIAJIIIO8 UMEIOM KOBALEeHMHYIO noaapHuyio. Ocmainvhole
npeoiodCeHHble 8euecmad UMerm MOeKyIsApHble CIPYKMYypbl

OIIK-3.B.1

[IpounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYThIH 000OCHOBAHHBII OTBET.
JaiiTe onpeneneHne BOJTHOBOMH (D)yHKIIMHU, YKOKUTE €€ (PU3NIECKUI
CMBICIL.

OIIK-1.3.1




Omanounvlii omeem: 3aKoHbl O8UNCEHUSL YACMULY 8 KBAHMOBOU MeX AHUKe
svipadicaiomcs ypasHenuem Llpéouneepa. Omo ypasnenue
npedcmasisem coboil ougpepenyuanvioe ypagHeHue 8 YaCMHbiX
NnpOU3800HBIX. DMO ypaAGHEHUEe ONUCHIBAem NO8edeHUe INeKMPOHA 8
amome, mo ecmb C653b18aem IHEP2UIO CUCTNEMBL C €€ GOTHOBbIM
ogudiceHuem. Takum oopasom eonnosasn Qynkyus (v )xapaxmepuzyem
8EPOSIMHOCMb HAX 0HCOEHUS JIeKMPOHA 8 NPOCMPAHCHIGe, MO eCb
Qusuueckuii cmMoici, 2mo 0b1acms 8 NPOCMPAHCMEe, 20e 8ePOSMHOCTID
HAX 0#COeHUsL INeKMPOHA MAKCUMATLHO, 9MY 001ACMb HA3bI8AEM
opobumainwvio.

[IpouuTaiiTe TekCcT, BEIOEPUTE IPABUIIBHBIN OTBET U 3alIUILINTE
apryMeHThbI, 000CHOBBIBAOIIHE BHIOOP. Pacmonoxutsk snemenTsl A
TOATPYIIIIBI B MOPSIIKE YCUICHUS METAJUIMYECKIX CBONCTB:

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

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

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

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

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

Apeymenmuposannsiii omeem. C ygenuyenuem amomHo2o paouyca
VBeNUUUBAIOMC S B0CCIAHOBUMENIbHbLE C8OUCMA, MO eCb
Memannuyeckue, paouyc 6 [1CI 6 noopynne ceepxy 6HU3 ygeauuusaemcs,
COOMBEMCMEEeHHO U MEMALIULHOCTb YEENUUUBACTICSL

IIpasunvHwuiii omeem: a

OIIK-1.V.1

[IpouuTaiiTe TEKCT, BEIOEPUTE IPABUIIBHBIN OTBET U 3aMHUILTE
apryMEHTBI, 000CHOBBIBAIOIIME BHIOOP OTBETA

B xnopune kanpuus CaCly ... xamudeckast CBSI3b.

a. HEMOJIAPHAsE KOBAJICHTHAS;

b. mossipHast koBasieHTHAS,

C. HOHHAS;

d. Meramnrueckas

Omeem: Hounas,

Obocnosanue omeema:CaCly, smo conw, o6pazosannas snemenmamu ¢
As/0 >1.9, (mabauya [lonunea) cés136 uoHHAS

OIIK-1.3.1

[IpounTaiiTe TEKCT U YCTAaHOBUTE IOCIIEOBATEIBHOCTh METAJUIOB,
KOTOpPBIE BOCCTAHABJIMBAIOTCS HA KATOJIE MPH AJIEKTPOJIN3E PACTBOPOB
coneii: 1.Cynbdar menu,

2. Hutpar cepebpa,

3. Cynbdart xenesa,

4.Cynbar muHKa

Ilpasunvnwviii omeem:2,1,3,4.

OIIK-3.Y.1

10.

[IpounTaiite TEKCT, BEIOEPUTE MPABUIBHBIC BAPUAHTHI OTBETA U
3aUIIMTE apryMEeHThI, 000CHOBBIBAIOIE BHIOOP OTBETOB. M3 uncia,
YKa3aHHBIX B PSIy 3JIEMEHTOB BBIOEPHUTE 3JIEMEHTHI, ISl KOTOPBIX
XapaKTepHa MOCTOSHHAS CTETIeHb OKUCIICHHUSL.

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

npasunvrolli omeem 1,5.

Obocnosanue:Ha énewinell 31eKmpoHHOU OpOUmMAanu y Kauius Haxooumcs

OIIK-3.B.1




MOILKO OOUH IJIEKMPOH , NOIMOMY OH MOJACEM 0moasams e20 u
nposaenams cm ok +1, y kanvyusa 2 2AKMPoHa OH MOd4Cem omoasamsy
MOILKO 2 9NeKMPOHA U NPOAGIAMb cm OK +2.

11.

[IpounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYThIH 000OCHOBAHHBII OTBET.
JlaiiTe ornpeneneHre ralbBAaHMYECKOTO JJIEMEHTA.

Omanon omeema: I anveanuueckuii sn1emenm, Smo YCmpoucmaea, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEP2UsL NePeX 00U 8 DJIeKMPU4ecKyio
3a C4ém OKUCIUMENbHO-80CCMAHOBUMENLHO20 npoyeccd. Y cmpoucmeo
npeocmasisem codootl 08a 1eKmpooa MEeMAaLIULecKux, JNeKmpoIum u
anekmpoaumuyeckutl kiou. Ha anekmpooe (kamooe) npomexaem
npoyecc 60CCMAaHOBIeHUsl KAMUOHO8 Ha d1ekmpoode( anode)npoyecc
OKUCTIeHUsL MemaJlid.

OIIK-1.3.1

12.

[IpounTaiiTe TEKCT, BEIOEPUTE MIPABUIBHBIM BapUAHT OTBET U 3alIUILINTE
apryMeHTbI, 000CHOBBIBAIOIIE BEIOOD OTBETA.

3aKoH, KOTOPBIH TIIACUT, YTO KOJIMYECTBO ra3a, paCTBOPEHHOTO B
KHUIKOCTH, IIPOTOPITHOHATBHO €T0 apIHAIBHOMY JIaBJICHUO:

a. 3akoH /lanbToHA

b. 3akon I'eit Jlroccaka

C. 3akoH ['enpu

d. 3akon Paysist

NpPAGUNbHYLL OMEem C.

Obocnosanue omseema: 3aKoH, O KOMOPOMY NPU NOCMOSAHHOU
memnepamype pacmeopumocms (Konyenmpayus) 2a3a ¢ OaHHOU
HCUOKOCMU NPAMO NPONOPYUOHATLHA OABNIEHUIO 2020 2a3d HAO
pacmeopom. onucan anenutickum xumuxkom Y. I'enpu. 3axon npucooen
UL 0151 UOCATIbHBIX U NPEOeIbHO Pa30d8IeHHbIX pACEOPOs8 U
neevicoxux oasnenutl. Cy= K [P, K — xoncmanma I'enpu, [1P-
napyuanvHoe oagnenue, Cy— MONAPHASL KOHYEHMPAYUSL.

OIIK-1.¥.1

13.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEN0BATEIBHOCTh BO3PACTAHUS
3HaueHus PH ux BOAHBIX paCTBOPOB JJISl CIEAYIONIMX BEIIECTB:

1. Cynbegar xenesza(lll)

2. Hutpar nutus ,

3. Cuaukar Kaiaus,

4. CepHas kucnota

Ilpasunvnoviii omeem: 4 —1—2—3.

OIIK-3.Y.1

14.

[IpounTaiiTe TEKCT U ycTaHOBUTE cOOTBETCTBHUE. K KaXk0i mo3unuu,
JTAHHOM B JIEBOM CTOJIO1E, TOA0EPUTE COOTBETCTBYIOILYIO MO3UIIHIO B
MPaBOM CTOJIOIIE

a......3s°3p"3d" 4s°4p”4d" 1. Sc,
b....... 4524p®4d*°5525p354d° 2. Ge,
d ... 4s%4p4d° 3. Sh,
€. 35%3p?3d° 4. Si

IIpasunvnvii omeem:

|a | b d e

OIIK-3.Y.1




1 |3 [2 [ 4 |

15.

[IpouuTaiiTe TEKCT, BEIOEPUTE IPABUIIbHBIE BADHAHThI OTBETA U
3aIUIIMTE apTYMEHTBI, 000CHOBBIBAIOIIME BHIOOP OTBETOB.

dopmyibsl T pacyeTa U3MEHEHUs SHTAIBIINHI U SHTPOIIUU B XOJ1e
XMMUYECKON peakui, MpoTeKaroueil no ypasHenui 2A + 3B =C + 4D,
HMMeET BUL ...

a. AH® = (AHc + AHp) - (AHa + (AHg);

peakimu

b. AH? = (AHc + 4 AHp) - (2 AHa + 3 AHg);

peakiuu

c. AH® = (2 AHa +3 AHg) - (AHc + 4 AHp);

peakimu

d. AS° =(Sc + 4 Sp) - (2 Sa + 3Sp);

peakiuu

e. ASY = (ASa +ASg) + (ASc + ASp)

peakiuu

0. ASO = (ASA + ASB) + (ASC + ASD)

peaxuun

Ipasunvuviti omseem: b, d.

Obocnosanue omeema: Co21acHo nepeomy u 6mopoMy CiedCmeuro
sakona 'ecca mennogoii d¢hghexm xum. peakyuu pagen cymme Smanibnuil
NPOOYKIMOE peakyuu ¢ y4émom CmexuomMempuy eckux Kodpguyuenmos
MUHYC CYMMA DHATILAULL UCX OOHBIX 8EUYECME C YUEMOM
cmexuomempuyeckux kosgguyuenmos. /na sumponutino2o s¢hpexma
AHATIO2UYHO.

OIIK-3.B.1

16.

[IpounTaiiTe TEKCT U 3aMULIMTE Pa3BEPHYTHIH 000CHOBAHHBII OTBET.
JlaiiTe onpenesnieHne pacTBOpa, YKaKUTE CBOWCTBA paCTBOPOB U
CrocoObl BBIPAKEHH S KOHI[EHTPALUH.
Omanon omeema: Pacmeop->mo 00HOpoOHas comoeennas cucmema
cocmoawas u3 pacmeopumens pacmeopeéHHO20 6euwiecmed U nPoOyKmos
ux gsaumooericmeus. (UoHwl, Monexyavt) OCHOBHOU XapaKmepUCmuKou
pacmeopa sasnsemcs e2o cocmas. Cocmag onpeoensaemcs
KOHYEHMPAYUAMU.:

m

n
V. M-V

npoyenmuas: Cy.) = ml-100% Cu=
p7pa JMOJIAPHAA ’

macc)

m

N~ o
HopmanvHa. M’V ,

m_ ke
C = e monb | ke

m
MOJIAUIbHAA. M sewecmea m pacmeopumens

OIIK-1.3.1

17.

IIpounTaiiTe TEKCT, BEIOEPUTE TPABUIIbHBIN OTBET U 3AMUILNTE
apryMeHTbl, 000CHOBBIBAIOIIME BHIOOP OTBETA, BEIOEPUTE BBIpAKEHUE
JUIS KOHCTAHThI PAaBHOBECHS CUCTEMBI OOPATUMBIX PEaKIUil Ju1s
CIICAYIOLIETO YpaBHEHUS

2N2(m) + O2(r) « 2N20(1)

_INOF - INO]
[N,F'[O,] [N,][O;]
c.K= —[NZ]Z[OZZ] ;o d.K= _[N2012
[Nl [N,]

IIpasunvHwuiii omeem: a

OIIK-1.V.1




Obocrnosanue: ons mobou cucmemst:aA+bB—cC+dD, Cozracno

KUHEMUYECKOMY YPAGHEHUIO NPAMOUL pearyuu: b=k -C» -Cle, -

b=k Cg-Cp b= b

o0OpaTHOI: >, 8 MOMEHM HACMYNIeHUs PABHOBECUs

k-C».Ce _ k-Ck.Cr ==K,

=i =<

Taxum obpazom -
[N,OF

K =[C]%:[D]%/[AT[B]°, cred ca K=
[CT*[DI/[A[B], creoosamenvro omeem NF[0.]

18.

[IpounTaiiTe TEKCT ¥ YCTAHOBUTE MOCIICAOBATEIBHOCTD B TIOPSIIKE
yBenudeHus Macchl pactBopéHroro NaySOy, BemecTBa, 00HeMbI
pPacTBOPOB OIMHAKOBBIE, TNIOTHOCTh MIPUHSATH ~ 1, €CJIM KOHIIEHTPAIUs
3THX PacTBOPOB:

a. 0,1mporientHass  b. 0.1momnspHast

C. 0.1mopmansras  d.0.1 mMomsuTbHAsS

3anuImTe COOTBETCTBYIOIIYIO MMOCIEIOBATEILHOCTD OYKB ClIeBa
HAIpaBo.

Ipasunvuwiti omeem: a,c,d,b

OIIK-1.3.1

19.

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kayk10i mo3uuuu,
JTAHHOM B JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOLIYIO MO3UIIUIO B
npaBoM cTojbie. OnpeaenuTe HBET HHAUKATOpA - GeHoNdraieHa

a. KBr 1.ManuHOoBEI’
b. NaOH 2.BecuBeTHbIi
c. LiCl 3. Kéntriit

d. Na,CO3 4. Cunuit
NPABUNLHBIL OMBEM

a b c d

2 1 2 1

OIIK-3.Y.1

20.

[IpounTaiiTe TEKCT, BEIOEPUTE TPABUIBLHBIC BAPHAHTHI OTBETA U
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. YKAKUTE
raJbBaHUYCCKHE DJICMEHTBI, KOHIICHTPAIIHS COJIel paBHA 1 MOJIB/JI, B
KOTOPBIX CBHHEI] BBITOJTHSCT PyHKIIUIO aHO/A:

a. Menno-cBUHIOBEIM €. CBUHIIOBO- HUKEJIEBBIH

b. CBunIoBo-1MHKOBBINM d. CBUHIIOBO-CEpeOPSIHBII

Ipasunvuviii omeem. @, d .

ObocHnosanue omeema. [[ns onpedenenusi aHooa, Heobx o0UMo
paccuumams pasHOBECHbLU INEKMPOOHBLI NOMEYUAT NO YPAGHEHUIO
Hepucma, yuumwigas, umo konyenmpayuu coieil 00UHAKO8ble, MONCHO
UCNONIb308aNMb CIAHOAPMHBLU 2NeKMPOOHLLU NOMEHYUAT, |

0 _ 0 0 . 0 0
Prizeini = 0,25B P+ 1pp < Pewricu (onZ*/Pb < ¢Ag*/Ag

0 _ 0 _ 0 _
Pt 1ng =+0,799B ¢, .., =-0,7638 ¢_ =+0,3378

0 0
@, . =-0126B ¢, =-0,258

Zcu

2 INi

0 0 0 0
¢Ploz*/Pb < ¢Ag*/Ag gDPbZ*/Pb < ¢CU2+/CU aﬂeKmP 00, Yy Komopoeo

91EeKMPOOHBIU nomeHyual bosee 1eKmpoompuyamebHsli, 6yoem
BbINONHAMb DYHKYUIO AHOOA.

OIIK-3.B.1

21,

IIpounTaiiTe TEKCT M 3aMIMTE Pa3BEPHYTHIII 00OCHOBAHHBIN OTBET

OIIK-1.3.1




Ornpenenenue, 4To SBJISIETCS KPUTEPUEM TPOTEKAHUS PEAKIUU
Jlna peakuun A—B, xoTopas nmpakruuecku MAET 10 KOHLIA ONPEEIINTE
AS peakiuu, eciy peakuus 3K30TePMHYECKasl.

Omanounvlti omeem: IK30mepMuyeckas peakyus no yCiouro, mo ecm
AHpeamyun <0, Kpumepuem npomexanus peakyuu a61iemcs usmeHeHue
c60000n0U sHepeuu I'uboca, ecnu AG<0, mo maxas peaxyusi
gosmodicna coanacto ypasrenuro. AG = AHpeqquu - TLUAS , Ho maxk xkax
AHpeayun <0, no ycnosuio, a peakyus npomexaem ecau AG <0,
C1e008amMenbHo, CO2NACHO YypasHenuio snepeuu I uboca, AS moocem
UMemb GeUYUHY U NOJTONCUMENbHYIO U OMPUYAMETbHYIO, HO YCI08UE

002HCHO OBLIMb BLINOJIHEHO. |AH| > |TAS| .

22. | IlpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE. K KaXk10i MO3UIIHH,
JAHHOM B JIEBOM CTOJIOIIE, TTOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO B OIIK-1.V.1
mpaBoM cTojbie. s peakuuu Npu JaHHBIX YCIOBHS BO3MOXKHO
MPOTEKaHUE:
a. AH>0, AS<0; 1. B mpsAMOM HampaBJICHUH .
b. AH<0, AS>0; 2. B 00paTHOM HAIPABIICHHH.
c. AH>0, AS>0; 3. B COCTOSHUU PaBHOBECHS
d. AH<0, AS<0
Ilpasunvnviii omeem:
a b C d
2 1 1 1
23. | IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIIBHBIA OTBET U 3aITUIIATE OIIK-3.V.1
apryMeHTHI, 000CHOBBIBAIOIIE BHIOOP OTBETA.
TennoBoii 3pexT XuMHUECKOW peakuuu, MPOTeKaoLeH Mpu
MIOCTOSTHHOM JIaBJIEHUH, PaBEH U3MEHEHUIO:
d. BHYTPEHHEHN dHEPIUH;
b. sHTaNEINM;
C. sHepruu ['u60ca;
d.sHTpONIHY.
Omeem: b.
Omeem: Tennogoui s¢hghpexm xumuueckoli peakyuu onpeoensemcs
coanacho nepgomy 3axony mepmoounamuxu: AH = AU+PAV, maxum
00pa3zom NoIHAsL SHEP2USL CUCTEMbL, 1O U eCb Mena080ll d¢hgexm,
C1e0o8amenbHo Omeem.: IHMATbNUU.
24. | IlpouwnTaiiTe TEKCT, BRIOEPHUTE MPABUIILHBIC BADHAHTHI OTBETA U OIIK-3.B.1

3alUIIMTE apryMEeHTbl, 000CHOBBIBAIOIIME BHIOOP OTBETOB
Tporecc Fe®* + 2e = Fe® mponcxomuT B ranbBaHHYECKOM SIIEMEHTE,
KOHIIEHTPAIUH COJIei | MOJIb/TT

a.Mg | MgCl, || FeSOq4 | Fe

b.Fe | FeCl || NiCk | Ni

c.Al'| AICk || FeCl | Fe

d.Fe | FeSO4 || CuSOy4 | Cu

IlpasunvHuiii omeem: a, C.
Obocnosanue: Ilpoyecc soccmanosieHus NPoOUCxooum Ha 1eKmpooe,
nomeyuan Komopozo 6ojee NeKMpPoOnOLOHCUMENbHbLI.

(ps“h/Ni =-0,258B > ¢2e2+ re = 0,448  BocCTaHOBUTEND Ni*




2+

0 . 0 _
P, =+0,34B > P jpe = 0,44B BocCTaHOBHUTEIBL cCu

P o =—L66B < gogeﬂ . =—0,44B BoccraHoBuTENb  Fe”

0 _ 0 . 2+
Prag? g = 2,36B < ¢_.. . =-0,44B BoccraHOBHUTENb Fe

25.

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kayk0il mo3uiuu,
JTAHHOW B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIONIYIO MO3UIIHUIO B
MpaBoOM CTOJI01Ie. B KOHTaKTe HAXOAATCS METAJUIBI B Pa3IMYHBIX Cpeaax
KaK{e IPOIIECCHI MPOTEKAIOT Ha KaToIe.

a. Zn/Fe pH <7 1. Pb“" +2e = Ph’

b. CulFe pH >7 2.0, +2H,0 + 4 &8 —-40H
c. Pb/Fe pH =7 3. Fe?" +2e = Fe’

d. N/Cu pH <7 42H,0-48 — O, + 4H"
5.2H" +2& — H,’

IIpaBHJIBHBIN OTBET:

a b C d

5 2 2 5

OIIK-3.B.1

26.

[IpounTaiiTe TEKCT M 3aNUIIMTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
[pu snexTponu3e BOMHOTO PacTBOpa, MEPEUUCICHHBIX HUXKE, HA
WHEPTHBIX AJIEKTPOJaX BBIICISIOTCS TOJIBKO BOIOPOJ H KHCIOPO/I.
a.ZnCh;  b.KF; ¢.ZnSO4; d.KCl;

Omanon omeema: Inekpoaus, 3mo npoyeccovl npomexKauue Ha
NEKMPOOax Npu NPOX 0HCOeHUU NOCMOIHHO20 INEKMPULECKO20 MOKA.
Conv, 06pazosanHas akmueHblM MEMailoM, JIeKMpPOOHbIll NOMEHYUA
Memania mMenvule d1eKmMpOOHbIL NOMEHYUANLA 8000PO0A U3 800bl
(-0,76B), nosmomy na xamooe eoccmanasrusaemcs 6000poo u3 00bl,
Ha anooe oxucnsemcs kuciopoo u3z 600vl, max Kax 371eKmpooHbsl

0 o
nomenyuan pmopud uona @_ . =+2,6B>uem srexmpoonbviil
2

NOMeHYUan KUciopood u3 600ul (0320/02 =+1,368

Ipasunvuviti omeem.: b

OIIK-1.3.1

217.

[IpounTaiite TeKCcT, BEIOEPUTE MPABUIIBHBIN OTBET U 3aMUILIMTE
apryMeHTHI, 000CHOBBIBAIONIME BEIOOP 0TBeTa. [Ipm anekrponmse
BOJTHOTO PacTBOpA ... Ha BJEKTPOIaX MPOUCXOAST MPOLECCHI:
2H,0+2e =H, +20H, S* -2e=5°

a. Na;SOy; b. CdSO4 ;

c.CuS ; d. NasS;

e. Na,SO3

Ipasunvuviti omeem d.

Obocnosanue: Conb, 00pazo8anHas aKMuUGHbIM MEMauioMm,
INEKMPOOHBIIL NOMEHYUAN MEMala MeHbUle NOMEHYUALa 6000p00ad U3
600bi( -0,76B), nosmomy na kamoode soccmanasIusaemcsi 6000pPO0 U3
600vl, Ha anoode oxucnsemcs kuciopoo u3 600bl, max KaxK 271eKmpooHbll

0 o
nomenyuan @, . =—0,48B menvie uem snexkmpoornviii

HomeHyua (of,zo 0, =+1,36B

OIIK-1.¥.1

28.

[IpounTaiiTe TEKCT M YCTAHOBHUTE MOCIEA0BATEIBHOCTD
paspsbKEHUs BEIECTB Ha KaTO/e MPH MPOXO0XKIAECHUH IIOCTOSIHHOTO

OIIK-3.B.1




3JIEKTPUYECKOTO TOKA YIS CIEIYIOIIMX PacTBOPOB:

a. xsopuaa meau (II) ,
b.cepHoOIi KHCTOTHI,
c.xnopuna xeneza (1),
d.cynbdara HUKEN,

Ipasunvuwiii omeem. a. b. d. c.

29. | IlpouuTaiiTe TEKCT, BHIOEPUTE NPABUIIbHBIC BAPHAHTHI OTBETA U OIIK-3.V.1
3allUILMTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. JlJ1s 32U ThI
KaJIMUsl OT KOPPO3UU BO BJIAXKHOM BO3/yX€ B Kau€CTBE KaTOIHOIO
ITOKPBITUSI MOYXHO UCIIOJIb30BATh ...

a. Al; b. Mn;

c.Co; d.Cu

IIpasunvuwiii omeem: C, d.

ObocHnosanue: KamoOoHbiM NOKpblmuem Modcem CLyHCUumo Meaa,
91EeKMPOOHbLI NOMEHYUATl KOMOPO20 Ooaee INeKMPONnON0HCUM eNbHbL
uem 3auuaemblii Memal, cCo21acHo maobauybl CMAHOAPMHbIX
9IEKMPOOHBIX NOMEHYUANI08 bOoTIee INeKMPONOTIONCUM ENbHBLE
nomenyuanvl, y memainos. ¢. Co, d. Cu

30. | IlpounTaiiTe TekCcT M ycTaHOBHTE cooTBercTBHE. K Kaxmoit mosmnmwm, | OIIK-3.VY.1
JAHHOM B JIEBOM CTOJOIE, MOAOEpUTE COOTBETCTBYIOIIYIO MO3HUIUIO B
npaBoM crojbue. TemmepaTypHblii KOOQPUIIUEHT peakHU paBeH 3 Kak
M3MEHHUTCS CKOPOCTh XHMHYECKOM pEakuuH, €clId TeMIeparypy

W3MEHHTH:
a. TIOBBICHTB Ha 40° 1. 287 pa3?
b.morm3uTs Ha 40° 2. 421 pa3?
C.IIOBBICHTBH Ha 55° 3. 81pa3?
d.moBsicuts Ha 30° 4. 27 pa3t
5. 8lpa3|

NPAGUTILHBILL OMEEem .

a b C d

3 5 2 4

10.4. Meroanueckue MaTepHuabl, onpeesonme MpOoLEAYyphI OLICHUBAaHUI

WHIMKATOPOB, XapaKTEpU3YIOUMX dSTanbl (OPMHPOBAHUS KOMIIETCHIIMH, COJEepKaTcs B
JOKAJIbHBIX HOpMaTuWBHBIX akTax [YAIL permameHTHpylOIMX TMOPSAOK M MPOLERYPY

MNpOBCACHHA TCKYLICIO KOHTPOJIA YCIIECBACMOCTU U HpOMG)Ker‘-IHOfI aTTeCTalluu o6yqafomuxc;1
I'VAIL

11. Meroanyeckue yKa3aHus ISl OOYJarOIMMXCSl O OCBOCHHIO JTUCIUTIITUHBI
Lenpro QUCIMTIUIMHBI SBIISETCS — MOJIYICHHUE CTYICHTAMU HEOOXOANMBIX 3HAaHUH, YMEHUH U

HABBIKOB B 00JIaCTH XUMHUH, YTO MO3BOJUT UM YCIICITHO PEIIATh TEOPETHUECKUE U TTPAKTHUIECKHE
3a7lauy: IPOEKTHPOBATh MEXaHU3MBI, arPeTaThl, YCTPOWCTBA U CHCTEMBI, UMEIOIIHE
OMOMEMITMHCKOE UM HKOJIoTHYecKoe HazHaueHue, OOydaronmecs: JOMKHBI OCBOUTD
JTMCHHUIUIMHY Ha YPOBHE, IMO3BOJISIIONIEM UM MPUMEHUTH CBOM HaBBIKUA B cepe  pacuera u
POEKTUPOBAHKE JIETAJICH, KOMIIOHEHTOB U Y3JIOB OMOTEXHUYECKHX CHCTEM, OMOMEIUITIHCKON
U DKOJIOTUYECKON TEXHUKU B COOTBETCTBUU C TEXHUUECKUM 3a/laHUEM C UCIOJIb30BAHUEM
CpEACTB aBTOMATH3AI[MHU MPOCKTHPOBAHUS; TOIYYMBILETO IMOJATOTOBKY 110 00pa30BaTeNbHON
nporpamme G6akaiiaBpa 13.03.04 «bruoTexHu4ecKne CUCTEMbI M TEXHOJIOTUH

11.1. Metoguueckue yka3aHus Ui OOY4YarOIMXCA IO OCBOEHHUIO JIEKIIMOHHOIO
Mmarepuana .




OcHOBHOE Ha3Ha4YeHHE JICKIIMOHHOTO MaTepHajla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
r1yOOKOe W SICHOE M3JIOKeHHEe ydyeOHoro marepuasna. HazHaueHue COBpEMEHHOW JIEKLHMHM B
paMKax TUCIUIIIIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(MOPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOJIEM JAUCHUUILIMHBI, METOJOB HAy4yHOrO IIO3HAHMS, HOBEHIMX
JOCTH)KEHUN HaydHoll MbIciu. B ydeOHOM mporecce JeKIHs BBITOIHSIET METO0J0THYECKYLO,
OpTraHU3aIMOHHYI0 ¥ WH(OPMAIIMOHHYIO (GyHKIHH. JISKIUs pacKpbIBaeT MOHATHIHBINA ammapaT
KOHKPETHOM 00nacTu 3HaHMs, €€ MpoOieMbl, JaeT LeJbHOE IPEJCTAaBICHHE O AWCLMUILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C IPYTUMHU JUCLUIITIUHAMY.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00yJYarOIMMUCS JIEKIIHOHHOIO MaTepyaa;

— IIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIIPEIEIACTCS LIEJIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— IIOJIy4E€HHUE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEINOAABATEIIEM;

— pa3BUTHE TNPOPECCHOHATBHO-/ICNOBBIX  KAa4ecTB, JIOOBH K TMpeAMETy H
CaMOCTOSATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBJIEHHE HEOOX0ANMOTO HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITEIbHON paboThI;

— TIONlydeHHWE 3HAHWH O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKH W TEXHHKA U O
IPOrHO3€ UX Pa3BUTHS Ha OnMikaiime rojsl;

— HAyYUTHCS METOIUYECKH 00padaThiBaTh MaTepuan (BBLACIATH TJIaBHBIE MBICTH U
NOJIOKEHUs, TPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH WX B  Pa3IHYHBIX
dopMynupOBKax);

— TIOJly4eHHE TOYHOTO IIOHUMaHUS BCEX HEOOXOMMBIX TEPMUHOB U TIOHSTHH.

JIeKUMOHHBIM MaTepuanr MOXET CONPOBOXAAThCA JIEMOHCTpalued craiiioB U
UCIIOJIB30BAHMEM PA3aTOYHOTO Marepuaiga NpH MPOBEICHUH KOPOTKUX JUCKYCCHU 00
0COOCHHOCTSIX IPUMEHEHHUS OT/ICIBHBIX TEMATHK 110 TUCIUILINHE.

CTpykTypa NpeaocTaBJieHUs JIEKIIMOHHOIO MaTepuana:

— JIGKIIUM COTJIACHO paznenam (Tabin.3) u remam (Tabdmn.4).

— Bcerynnenume — 4acTh JIEKUMM, 1€1b KOTOPOM - 3aMHTEPECOBAaTh M HACTPOUTh
ayIUTOPUIO HA BOCIpUSTHE ydeOHOro martepuana. B ero cocraB BXoAsT: (OpMYyIHPOBKA TEMbI
JEKIMHU, XapaKTepUCTHKa ee npodecCuOHaIbHONM 3HAUYUMOCTH, HOBHU3HBI M CTENEHHU
W3YYEHHOCTH, LEJIHM JIEKUUH; H3JI0KEHHE IUIaHAa JIEKIMH, BKIKOYAIOLIEr0 HAaWMEHOBAHUS
OCHOBHBIX BOIIPOCOB, IMOJUICKAIMX PACCMOTPEHUIO Ha  JIEKIUH; XapaKTepucThka
PEKOMEHIyeMOW JIMTepaTyphl, HEOOXOJUMOW Ui OpraHU3aIlUU CAaMOCTOSTEIBHOW pPabOTHI
CTYACHTOB; PETPOCIEKIMI-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOUUIOW JIEKUHH,
CBSI3b MX C HOBBIM MaTepuUalioM, YKa3aHUE Ha €ro poJib, MECTO M 3HA4YE€HHE B JaHHOU
JTUCLUILIMHE, a TAKKE B CUCTEME JPYIUX HayK.

— OcHOBHasl 4acTh - HU3JIOKEHUE COJIEPKAHUS JIEKUUU B CTPOITOM COOTBETCTBUH C
NpPEVIOKEHHBIM IUIAHOM. BKIIIOYaeT packpbIBalOLMM TeMy JIEKIUM KOHLENTYAIBHBIA U
dakTHUeCKUll Marepuall, €ro aHajiu3 M OILIEHKY, pa3Iu4Hble CIIOCOObI apryMeHTalluu W
JI0Ka3aTeNIbCTBA BbIJIBUTAEMbIX TEOPETUUECKUX MOJIOKEHUH.

— 3amoueHHe - TOJABEJACHHWE OOIero WTOora JeKIuH, oO0O0OIeHHe MaTrepuana,
dopMynHpoOBKa BBHIBOJOB MO TEME JIEKI[MU; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

— [Ing Hapnexaiero oCBOEHUs Kypca XUMHUHU UCIOJIB3YIOTCS CIIEUAIbHbIEC HAalJIAJHbIE
CPEICTBa, C MOMOIIBIO KOTOPBIX MOXHO IepenaBaTh CTyAeHTaM HHQPOPMALHNI0 O BEUIECTBAX,
00BEeKTaX W CyIecTBE (PM3MYECKUX W XUMHYECKUX MpeBpalieHuii. J[eMOHCTpalus OIBITOB,
MOJIENIM KPUCTAJUIMYECKUX PEIIETOK, TAOJUIbI U IJIaKaThl C HEPreTUYECKUMH JrarpaMMaMu
00pa3oBaHus MOJIEKYJ, PEaKIUii ¢ KaTalu3aTopaMu U 0e3 HUX U T.1.

— OcylecTBiIeHNE KOHTPOJIS 32 BEJCHUEM CTYJCHTaMM KOHCIIEKTa JIEKLUH; OKa3aHue
CTy/IEHTaM IOMOIM B BEACHMM 3allMCH JEKUMH (aKUEHTHUPOBAHUE H3JIOKEHUsI MaTepuaia
JICKIIM Y, BBIJICJICHUE TOJIOCOM, MHTOHAI[MEH, TEeMIIOM pedyr Haubosee BaXHOU uHQopmaimu,
M CIIOJI30BAHME T1ay3 JUIsl 3alIUCH Ta0JINLL, CXEM)



11.2. Meroanyeckue yKa3aHUs JUIsI OOYy4JaIOMMXCS IO BBHIMOJTHEHUIO JIA0OPATOPHBIX
pabot

B xozme BeImonHeHHs 1a00OpaTOPHBIX pPabOT OOy4yaroUMWcs JJOJDKEH YIIyOUTh |
3aKpENUTh 3HAHMSA, MPAKTUYECKHME HABBIKH, OBJIAJETh COBPEMEHHOMW METOJIMKOM M TEXHHKOMN
JKCIIEPUMEHTa B COOTBETCTBHUM C KBAIM(PUKALMOHHOM XapaKTEpUCTHKONH OOYydJaroIerocs.
Bemmonaenne 1abopaTtopHbIX paboT COCTOMT M3 IKCIEPUMEHTAIBHO-TTPAKTUYECKON, PacyeTHO-
AHAIMTUYECKON YacTe M KOHTPOJIBHBIX MEPOIIPUSITUH.

Beimonnenne nabopaTOpHBIX PabOT OOy4arOIMMCS SIBJISETCS HEOTHEMJIEMOM 4YacThIO
W3y4CHUS AUCHHUIUIMHBI, OIpENeIsIeMOl Yy4eOHBIM IUTAHOM, W OTHOCHTCS K CpEACTBaM,
o0ecrieunBarolMM pellieHHEe CIEAYIOIMX OCHOBHBIX 33/1a4 00Y4aroIerocs:

— 1puOOpeTeHHe HABBIKOB HCCJICJOBAHMS IPOLIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMN JUCIUIIIUHBL;

— 3aKpeIUIeHHEe, Pa3BUTHE M JACTaIM3allls TEOPETUUYECKUX 3HAHUM, MOJYYEHHBIX Ha
JEKIUSX;

— TOJy4eHHE HOBOM MHQOpPMAIUU M0 U3y4aeMOi TUCIUIIINHE;

— TnpuoOpeTeHue  HaBBIKOB  CAMOCTOSATENIBHOM  paboTel ¢ J1a0OpaTOpHBIM
obopymoBaHueM U MpudOpamH.

3aganue U TpeOOBAaHHUS K IPOBEICHUIO JTa00PATOPHBIX PadOT
3anaHue U TpeOOBaHUS K BBIITOJIHEHHUIO JIA0OPATOPHBIX padOT MPUBEIAEHBI B METOAMYECKUX
yKa3aHUSX:

- Xumus : DKBUBAJICHT. 3aKOH SKBHUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOJMYECKUE YKa3aHUS 10 BBIIOJIHEHHIO JabopaTopHoii padoTsl / C.-IlerepO. roc. yH-T
a’pokocM. npubopoctpoenus ; coct.: T. E. KpbuioBa - DnekrpoH. TekcroBbie naH. - CII0. : M3n-
Bo I'YAII, 2021. - 19c.

- Xumus. TernoBoit 3pexr (FHTAIBIUSA) XMMUUYECKON pEeaKUuH : [ DIEeKTpOHHBII
pecypc] : MEeToAMYECKHE YKa3aHUs K BBIITOJIHEHUIO TJabopaTopHoi padotsl / C.-Ilerepl. roc. yH-
T a’pokocM. npubopoctpoenus ; coct.: T. E. Kpsutosa. - DnekrpoH. TekctoBbie faH. - CIIO. :
Wsn-so I'YAIL 2023. - 22 c.

- Xumus : XUMHUYECKHE PEAKIMU, BBI3bIBAIOIIME IICKTPUUYCCKH I TOK, JICKTPOIHBIC
MOTEHIIUAJIBI U AJICKTPOABIDKYIIME CHIIBI : [ DJICKTPOHHBIN PeCypC] : METOIUYECKIE YKa3aHUs K
BBITIOTHEHUIO JTabopaTtopHoi paboTel / C.-Tlerep0. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS ;
coct.: T. E. KpsinoBa. - Dnekrpos. TekctoBbie qaH. - CII6. : Uzn-Bo I'YAIL 2022. - 24 c.

- Kpeimora, T. E. Xumms. Kopposust MetamioB: : [ DieKTpoHHBINA pecypc] y4eo.-
meton. nmocobue / T. E. Kpsutora. — CII6.: ['YAIL 2023. — 36 c.

Crpykrypa # dopMa oTrdera o0 JadopaTropHoi padbore
1. Ienb paGoTHI.

2. JlaGoparopHOe 000pyIOBaHHE.
3. OmmcaHue SKCIEpUMEHTA.

4. Ob6paboTKa pe3yJIbTaTOB

TpeboBanusa K 0QPOPMIIEHHUIO OTYETA O J1A00OPATOPHOU padoTe
OTu€r NOIDKEH COJepKaTh TUTYIBHBIN JIUCT, a €r0 COACPKaHNE COOTBETCTBOBATH OPOPMIICHHIO,

cornacHo 'OCT 7.0.100-2018 (3amonHeHHBIE TaONUIIBI C TOTYYCHHBIMH 3KCIIEPUMEHTAIbHBIMU



naHHbiMM) HopmatuBHas JOKyMeHTalus, HeoOxoaumas A odopMiIeHus, NpUBEACHA Ha

snexrporHoM pecypce I'YAIT: https:/guap. ru/regdocs/docs/uch

1. BeinonHeHb HE0OX0AUMBIE PACUETHI.

2 [TocTpoens! rpaduueckie 3aBUCHMOCTH OT 33JJaHHBIX TApaMETPOB.
3 Crenadbl BEIBOBL.

4 BeImoTHEHBI KOHTPOJILHEIE 3a/ITaHUS HA TeMY Ja00paToOpHOI PadOTEHI.

11.3. MeTtoauueckue yka3aHUs ISl OOYJarOIMXCS 1O TPOXOXKICHUIO CaMOCTOSATEILHON
paboThI

B Xozie BBIOMHEHUSI CAMOCTOSITENBbHON paboOThl, OO0y4Jarolmiics BBIIOIHSACT paboTy Mo
3aaHUI0 U TP METOIMYECKOM PYKOBOJICTBE IpErojaBatrels, Ho 0e3 ero HermocpeacTBEHHOTO
y4acTHSI.

B mporecce BBIMONMHEHHUS] CaMOCTOATENBHONW paboThl, y oOydaroiuerocs (GopmMupyercs
1erecoodpa3Hoe TIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHMHM M CHCTEMAaTHU3aLUM NMPUOOpETaeMbIX 3HAHMUM, 0OecreynBaeT BBICOKHIM
YPOBEHb YCIIEBAEMOCTH B Tepuoj OOydeHHs, IOMOTaeT TMOJyYUTh HAaBBIKM MOBBIIICHUS
poeCCHOHATFHOTO YPOBHSIL.

MeronudyeckumMi ~ MaTepHallaMM, — HalpaBAIOIMMU  CaMOCTOSTENIbHYIO  palboTy
00yJaronmxcst SBJISIFOTCS:

—  y4eOHO-METOAMYECCKHI MaTepuai Mo IUCHUILInHE; (TO 8,9)

—  y4yeOHO-METOIMYECKUI MaTepual 1o AUCUUIIINHE BbUIOXKEHBI B JIK

11.4. Meroanyeckre yKazaHHsi JUisi OOyYalONMXCS IO TPOXOXKICHUIO TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH.
Tekyumii  KOHTpPOJIb  YCIIEBAEMOCTHM  MpEeAyCMaTpUBaeT KOHTPOJIb  KauecTBa 3HAHUU

06yqa101111/1xcs1, OCYHICCTBJIAEMOI0O B TCUCHUE CEMECTpa C LCJIbI0 OLUCHUBAHHA XO04a OCBOCHUSA
JUCHUILIMHEL. B TedeHue CCMCCTPBI CTYACHTHI:

1. 3anmmaroT 1abopaTopHbIe PadOTHI

2. BBITIOJIHSIOT TPOBEPOYHYIO paboTy 1O TeMe JIabopaTOpHOU pabOThI
3. Pemator 3amaum mo Teme 1ab0paTopHON pabOTHI.
4. BBITIOHSIIOT TECTUPOBAHMS TI0 MaTeprajiaM JICKIIHU B cpeae LMS.

JIJist TEKyIero KOHTPOJISI YCIIEBAEMOCTH HCIIONB3YFOTCS TECTHI,
npuBEACHHBIE B TabmuIe 18

11.5. Meroanyeckue yka3aHus i OOyJarOUMXCS MO MPOXOXKJIECHUIO MPOMEKYTOUHOM
aTTECTaIUH.

[lpomexxyrouHnas  arrectanus  OOyJalImMXcs  MpeaycMaTpUBaeT  OIEHHWBaHUE
MPOMEXKYTOUHBIX U OKOHYATEJIBHBIX PE3yJIbTaTOB 00ydeHUs mo aucuuminie. OHa BKITIOYAET B
ceos:

— muddepeHIIMpPOBaHHBIN 3a4eT — 3TO opMa OIEHKU 3HAHUI, TTONYYCHHBIX 00yJarolMcs Ipu
U3yYCHUHM  JTUCIUIUIMHBI, TIOCCIICHWU  JICKIUW,BBIMIOJHCHHH  JIAOOPAaTOPHBIX  pador,
KOJUIOKBUYMOB, OTBETa TEOPETUYECKOTO MaTepuana Ha 3a4€Te C OICHKON «OTITUIHOY,
«XOPOIIIOY, «YIOBICTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHLHOY.
1. B Teuenue cemecTpa s IOMYyCKa K 3a4€Ty CTYACHTY HeoOXoauMo caath He menee 50%
nabopaTopHbBIX padoT, He MeHee 50% mpakTHdecKkux padoT, BBHITOTHUTD TECTUPOBAHUS B



cpene LMS He HUKe OLIEHKH "yIOBJIETBOPUTENBHO". [lanee CTyneHT qonycKaeTcs K
cobeceIoBaHUIO UM UTOTOBOMY TECTHPOBAHHUIO Ha 3a4eTe."

2. 3ader BBHICTABISAETCS HA OCHOBAHHMU BBHIMOJTHEHHBIX B TEUEHHE CEMECTPa BCEX
71a060paTOPHBIX pabOT U HATMCAHUU UTOTOBOTO TECTUPOBAHUSI UJTU TTPOXOKACHUS
coleceoBaHUs.

B Tedyenume cemectpa cTymeHTy HeoOXoaumo crnath He MeHee 50% mabopaTopHbIX paboT, HE
meree 50% mpakTHuecKkux padoT, BBHIMOJIHUTH TECTHPOBaHHS B cpexe LMS He HUXKe OIEHKH
"yaoBrneTBOpUTENbHO". B ciyuae HEBBINMOIHEHUU BBHIMIEU3I0KEHHOTO, CTYACHT, MPU YCIEIHOM
MPOXOXKJICHUHU TIPOMEKYTOUYHOM arrectranu B ¢dopMme dk3aMmeHa/nud.3adera, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OLIEHKY BbILIE "XOpouio"

Cuctema OIICHOK TpH MIPOBEACHUM TEKYIIETO KOHTPOJSI U IMPOMEKYTOUYHOH aTTecTalluu
OCYIIIECTBIISIETCS. B COOTBETCTBUHM C PYKOBOIAIMM J0KyMeHTOM opranuzanuu PJIO T'YAIL
CMK 3.76 «llonoxkeHue O TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH W IPOMEKYTOUYHOW aTTeCTAllU
CTYICHTOB M AacCIUpaHTOB, OOYy4JarOIMXCs IO 00pa3oBaTelIbHBIM IPOTPaMMaM BBICILETO
obpazoBanus B 'VAID» https://docs.quap.ru/smk/3.76.pdf .



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

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI

JlaTa BHeceHus
M3MCHEHUI U
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IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
MPOTOKOJIA
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