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AHHOTALINA

Jucnuminaa «XuMus» BXOAUT B 00pa30BaTENbHYIO IIPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpamMmy OakajiaBpuara IO HaNpaBJICHUIO TMOATOTOBKW/ crnenuansHoctn 12.03.04
«bUOTEXHMYECKME CHUCTEMbl W  TEXHOJIOTMW» HampaBJeHHOCTH «buoTeXHHYeckue Hu
MEIUIIMHCKUE alnaparbl ¥ CUCTeMbI». Jlucuunnnna peanusyercs kadeapou «Ne5y.

Jucnumiraa HarelieHa Ha (JOPMUPOBAHUE Y BBITYCKHUKA CIIETYIONMX KOMITETEHITHM |

OIIK-1 «CmnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKEHEPHBIC 3HAHMS,
METO/Ibl MATEMATUYECKOTO aHAIN3a U MOJACIIUPOBAHUS B MHKEHEPHOMU I€ATEIbHOCTH, CBA3aHHOMN
C pa3paboTKOi, NTPOCKTUPOBAHMUEM, KOHCTPYUPOBAHUEM, TEXHOJOTHSMU TPOU3BOJICTBA U
JKCIUTyaTaliu OMOTEXHUYECKUX CHCTEM»

OIIK-3 «CrocobeH MNpOBOIUTH AKCIIEPUMEHTAIbHBIC HCCICAOBAHUS M H3MEPEHUs,
oOpabaTeiBaTh W TPEICTABIATh MOJYICHHBIC TAHHBIC C yI€TOM CICIU(PUKA OMOTEXHHYCCKUX
CUCTEM U TEXHOJIOTUI»

ConepxaHue JUCHUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C  O3HAKOMIIEHHEM
UCTOPUU XHMHHU, a TaKkKe C OCHOBHBIMH HANpPaBICHUSIMH W TEHIACHIMSAMH Pa3BUTHS
COBPEMEHHOW XMMHMH. OTa Hayka HU3y4aeT MaTepHalbHBIA MHp, 3aKOHBI €ro pa3BUTHUS,
crenu@uyeckyro XUMUYeckylo (opMy ABUXKEHHS MaTepud. B mpoliecce W3ydeHUsS XUMUU
BBIpA0ATHIBACTCSl HAYYHBIN B3IV HA MUP. 3HAHWUE XMMHH HEOOXOIUMO JUIS TIJIOIOTBOPHOM
TBOPUYECKOW JIeATeNbHOCTH OakanaBpa 000N HAaNpaBlIEHHOCTH. 3HAHHE XUMHUHU IO3BOJISET
copMHpPOBATh COBPEMEHHOE HAyYHOE IPEACTaBICHHE O MATEPUHU, BEIIECTBE KaK OJHOM H3
BUJIOB JIBUKYIICHCS MATEPUU, MEXaHU3ME IPEBPAIICHUN XUMHUYECKUX COCAMHEHUM, CBOMCTBAX
MaTepuajoB O XHUMHUYECKHX IMpolleccax B COBpeMEHHOHN TexHuke. [Ipu m3ydeHnu Kypca XUMUH
HEOOXOJMMO MPOYHO YCBOMTH OCHOBHBIE 3aKOHBI, OBJAJIETh TEXHUKOM XMMHYECKUX PACUETOB,
BbIpa0OTaTh HABBIKK CaMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKUX OSKCIEPUMEHTOB U
0000meHuss  QakroB. IloHnMaHWe  3aKOHOB XUMHHU TIOMOXET CTYIEHTY B pEIIeHHH
IKOJIOTUYECKUX TMpolieM. 3HaHWE Kypca  XUMHHM HEOOXOAMMO W Ui MOCIEIYIOIIETo
YCHEIIHOTO U3YYEHUs CTEeIUaTbHBIX JUCIUTLINH.

[IpenogaBanve NUCHMIUIMHBI TPEAyCMATPUBAET CleAyrolme (OpMBI OpraHu3aluu
y4eOHOTO TIpoIriecca: JIEKIUH, JIabopaTopHbie PabOThI, CAMOCTOSITENbHAsA paboTa 00YJarOIETOCH.

[IporpamMMoli TUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOUME BUJABl KOHTPOJS: TEKYIIMA
KOHTPOIIb YCIIEBAEMOCTH, TPOMEXKYTOUHAs arTecTaus B opme auddepeHIIMPOBAaHHOTO 3a4eTa.

OOm@st TPyI0eMKOCTh OCBOCHHS TUCIUILUIMHBI COCTABJISIET 3 3a4eTHBIX enuHuIbl, 108
4acoB.

SI3bIK OOY4YECHHS 110 TUCIUTIIIMHE «PYCCKUN »



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. llenu npenoaaBaHus TUCHUTLIAHBI

HGJII) I[aHHOﬁ JOIUCHUIIIINHBI — yCBOGHI/Ie CTYIICHTaMI/I TGOpeTI/I‘-IeCKI/IX OCHOB O6HI€I71 XUMHUH,
XAMUU BOKHEUIIMX JJIEMEHTOB M WX HEOPraHWYECKUX COCTUHEHUH, (GOpMHUpOBaHHUE
XUMUYECKOTO MBIIUICHUS Y CTYICHTOB, PA3BUTHE HABBIKOB MCIOJIB30BAHUS CBEICHUN O (PU3UKO -
XUMHUYCCKUX CBOﬁCTBaX pa3J'II/I‘IHI)IX CUCTEM [JId CHUHTEC3a COOTBCTCTBYIOH]J/IX COGI[PIHCHPIfI,
BBITTOJIHCHUE TEPMOJUHAMHYCCKMX M KHHETHYECKMX pacueToB. [IpmoOpeTeHHne HEKOTOPOro
OTBbITa JKCIIEPUMEHTATBHBIX HCCIEAOBAHUN Ui Pa3padOTKH  HOBBIX METOAOB CHHTE3a H
NpUJAHUS MaTepuanaM 3aJlaHHOM CTPYKTYpbl, M KOMILIEKca CBOWCTB. llpencraBienue
BO3MOKHOCTH CTY/JCHTaM Pa3BUTh M MPOJEMOHCTPHUPOBATh HABBIKA B 00J1aCTH MHHOBAIIMOHHBIX
TEXHOJIOTHH

1.2. JlucuuiirHa BXOAWT B COCTaB 00S3aTeBbHOM YacTh 00pa3oBaTeIbHOM IPOrPaMMBbI
BhICIIeTO0 oOpazoBanus (ganee — OIT BO).

1.3. TlepedeHb MIIaHUPYEMBIX PE3YIBTATOB OOYICHHUSI IO AUCIHUILINHE, COOTHECECHHBIX C
TUTaHUpYeMbIMH pe3ynbTatamu ocBoenust OIT BO.

B pesynbrare uM3ydeHHS AMCHUILIMHBI OOYJAIOUMICS JO/DKEH 00J1alaTh CICAYIOIMMU
KOMIICTCHIOUAMU HUJIN UX YACTSIMU. KOMHeTeHHI/II/I U WHIUKATOPBI UX JOCTHKCHUA IIPUBCACHEI B

Tabnuue 1.

Tabnuua 1 — IlepeyeHb KOMIIETEHIIMI U MHANKATOPOB UX JOCTHKEHUS

Kareropus (rpymnra) Kon u HaumeHoBanue Kon n HanmMeHOBaHME WHAUKATOPA
KOMITETEHIIUHU KOMIIETEHIIUHA IOCTHXKEHUS] KOMIIETEHIIU U

OIIK-1 Cocoben

MIPUMEHSTh

€CTECTBCHHOHAYYHbIE

H OOIIENHKEHEPHBIE

3HaHIIfIIH MeTO,I[BII) OIIK-1.3.1 3HaTh pyHIaMEHTATBHBIE

’ 3aKOHBI TIPUPOIBI U OCHOBHBIE

MaTEMAaTHYECKOTrO

AHAII3A I MaTeMaTUUYECKHE 3aKOHBI ITPU PEIICHUN

MOTEITHDOBAHHS B 3aJ1a4, CBSI3aHHBIX C Pa3pabOTKOM,

I/IH)KCHep O MPOCKTUPOBAHUEM, KOHCTPYHPOBAHHUEM,
OOmenpodeccnoHaabHbIE ﬂeﬂTenLg 0CTH TEXHOJIOTHSIMU TTPOM3BOJICTBA U
KOMITETEHIIUHU . AKCILTyaTaIllu¥ OMOTEXHUYECKUX CHCTEM

CBSI3aHHOII C

A3DAGOTKOMN OIIK-1.Y.1 ymeTh npuUMEHSTh 3HAHUS
flpg)eKTI/IpOBZ:HI/IeM €CTECTBCHHBIX HaYK B WH)KCHEPHOM
KOHCT OBaHI/Iel\,/I MPAKTUKE TTPOSKTUPOBAHUS
PYHp > | OMOTEXHUYECKUX CUCTEM U MEIMUIIMHCKUX
TEXHOJIOTUAMU N
156631 (1107071

MPOU3BOJCTBA U

IKCILTyaTaluu

OMOTEXHUYECKUX

CHCTEM

OIIK-3 Cniocoben

IIPOBOIUTH -3.V. €Th BBIOUpPATH U

OIIK-3.Y.1 ym 0

IKCIIEPUMEHTANbHBIE | MCIOIB30BaTh COOTBETCTBYIOIIME PECYPCHI,

HCCIIENOBAHUS U COBPEMEHHBIEC METOJTUKU U 000pyJIOBaHHNE
OBenpoeccHoHaTbHbIE HU3MEPEHMUS, JUTSI TIPOBEICHH S DKCIIEPUMEH TaTbHBIX
KOMHGTIG)HI_II/II/I o0OpabaTbIBaTh U UCCIIEIOBAaHU N 1 U3MEPEHU I

MPEJICTABIATH OIIK-3.B.1 BiageTs HaBbIKAMU 00paOOTKH

MOJYyYCHHBIC TaHHBIC | ¥ MPEACTABICHUS MOTYYCHHBIX

C YUETOM Crenu(UKA | SKCIEPUMEHTAIBHBIX JAaHHBIX JUIS

OMOTEXHUYECKUX MOJTydeHU ST 00OCHOBAHHBIX BHIBOJIOB

CHUCTEM U




| Texnonoruii |

2. Mecto qucuuiuinHb B cTpykrype OI1

I[I/ICI_[I/IHJ'II/IHa MOXKET 68.3HpOBaTBC${ Ha 3HAHUAX, paHCC HpI/IO6peT€HHHX O6y‘IaI-OH_[I/IMI/IC$I

[IpU U3YYCHUU CIEAYIOLUMX IUCLUILINH:

— «MatemaTtuka. AHATUTHYECKAsi TEOMETPUS U TUHEWHas anredpay»

— « MaremaTtnka. MaTteMaTHdecKUil aHaIN3»

— «Maremaruka. Teopust BEepOSITHOCTH M MaTeMaTH4ecKasi CTATHCTHKa»\
— « Ousukay

3HaHI/I$I, MOJYYCHHBIC TIpU HU3YYCHHUU MaTCpualia [[aHHOI\/JI JUCHHUIIJIMHBI, UMCIOT KaK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TaK U MOT'YT MCITI0JIb30BAaThbCA IMPHU U3YUCHUHU APYIrUX JUCHUIIIINH:

—  « DJIEKTPOTEXHUKA»
— «MarepuanoBeaeHue»
— «DJIEKTPOHUKA»

— «MexaHuKa»

— «OCHOBBI OMOJIOTHI

— «ABToMaru3amus 00paboTKH OMOMEIUIIHCKOW HH(POPMAITAH
— «OCHOBBI OHOJIOTHI)

3. O0BeM H TPYTOEMKOCTh JAWCITUTIITUHBI

Janupie 06 oOmem o0beMe AMCHUIIIMHBI, TPYIOEMKOCTH OTAENbHBIX BUIOB YyueOHOMH
paboThl O IMCHUIUIHHE (U pacpeaesieHUe dTOU TPYIAOEMKOCTH 10 CeMecTpaM) PEICTaBICHBI B

Tadmume 2.

Tabmuna 2 — O6beM U TPYJOEMKOCTh JIMCIMILINHBI

TpynoeMKocTs 1o
Bun yaeOHoOl pabOThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocm oucyunauHbl, 3/ 108 3/108
3E/ (gac)
U3 nux yacoe npakmuueckoil n0020mMo6Ku
Ayoumopmuwie 3anamus, BCEro yac. 51 51
B TOM YHCJIE:
nekuuu (JI), (dac) 34 34
npakrudeckue/cemunapcekue 3ansatus  (113),
(gac)
naboparopHbie padotsl (JIP), (vac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesicymounoii ammecmayuu: 3ayer,
mudd. 3ader, sk3amen (3auer, Jdudd. 3ay, I[,;,d G- Hudd. 3au.
OK3.**) at

£33

IIpumeuanue: kaHAMIATCKUI K3aMeH

4. ConepsxkaHue JUCITUTIITUHBI
4.1. Pacrnpenenenue TpyI0EMKOCTH TUCIUIIIMHBI 10 pa3zieliaM U BUJIaM 3aHSTHM .



Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B TabuIIe 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCHUTLIAHBIL, UX TPYIOEMKOCTh

P a3a1¢€Jbl, TCMbI JUCTUIUIMHBI

Jlexupn
(gac)

I13 (C3)
(dac)

JIP
(uac)

KII
(dac)

CPC
(qac)

Cemectp 1

Paznen 1: BBenenue B XuMuio

1

10

Temal.l.llonsiTHe BemecTBa U
XUMHUYECKON PEAKLIUU, OCHOBHBIC
OIIPEICIICHNUSI.

1

Tema 1.2

CrexroMeTpruuecKue 3aKOHBI.
dyHIaMeHTaTbHbBIE TTOHATHS U 3aKOHBI
XUMUH.

Tema 1.3.CriocoOsbl onpeiesieHus
KOJINYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Ctpoenue BelecTBa

10

14

Tema 2.1. OCHOBHBIE CBEOCHUS O
CTPOEHUU aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. [leppoanveckuii 3aKk0H
JA.N.Menneneesa.

Tema 2.3. XumMnudeckast CBsI3b, BU bl
XUMHUYECKOH CBSI3U.

Tema2.4. MeTo BalCHTHEIX CBS3CH,
KOBAJICHTHAS CBSI3b.

Tema2.5. Metoa MoJIEKyIIIpHBIX
opOuTanen.

Tema2.6. HeBasieHTHBIE THITHI CBSI3CH
HOHHAs CBSI3b, METAJNINYECKasI CBSI3b,
BOJIOPOAHAs CBA3b, CUJIBI BaH-nep-
Baannca.

Paznen 3:Xumudeckue CHCTEMBI.
OO0ume 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

15

17




Tema 3.1. DHepreTuka XMuMHYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPIHUS,

OHTAJIBIIN A, SHTPOIIUA.

Tema 3.2. sneprus ['n60ca,
HanpaBJICHHOCTb XUMHWYCCKHUX
MPOLIECCOB, XUMUYECKOE U (pazoBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMUUECKON
PEaKIu ¥ METOJIbI €€ PeryTupOBaHHUS,
3aKOH JCHCTBHS Macc,

Tema3.4. DHeprus akTuBalLUH,
ypaBHeHUE AppeHuyca, TNpaBuio BanT-
lodda, xaramuzaropsl u
KaTaJJUTHYECKHE CHCTEMBI.

Tema 3.5.PacTtBOpBI, AUCIIEPCHBIE
CHCTEMBI, CIT0COOBI BBIpAKCHU A COCTaBa
pacTBOpOB,

Tema3.6. DiekrponuTudecKas
Jucconuanys, BOIHBIE paCTBOPEL
AIEKTPOIUTOB, BOJIOPOAHBIN
MOoKa3aTesb, PEaKiuu 0OMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHbIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOAHBIE
pPacTBOpPHI AIEKTPOJIUTOB, 3aKOH
paszbaBienust OcTBaibaa, 3aKOHBI
Payms.

Paznen 4.0CHOBBI 3JIEKTPOXUMHYECKUX
IIPOLIECCOB.

Tema 4. 1.0KHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHT

Tema 4.2.XUMHYECKHE NCTOUYHUKU
AJIEKTPUYECKOTO TOKa. ['ambBaHUYeCKue
3JICMCHTEI.

Tema 4.3.251eKTpOIU3, 3aKOHBI
QDapajes.

Tema 4.4.Koppo3sus u 60pr0a ¢ HEl.




Paznen 5:CBoiicTBa MpOMBINITIEHHO- 4 3

BaXXHBIX 3JICMCHTOB U UX COGZII/IHGHI/Iﬁ

Tema 5.1. Kimaccbl XUMAYECKHUX 2 2

COEMHEHUI, CBOMCTBA MPOMBIIIIEHHO
BAXXHBIX DJICMCHTOB U UX COGI[I/IHGHI/II;'I.

Tema 5.2. Xumudeckas 2 2

uneHTuduranus. MetTos
XUMHYECKOIO HMCCIEeOOBAHUSA U aHaInu3a
BELIECTB U UX MPEBPALCHUN.

Hroro B cemectpe: 34 17 57

Hroro:

34 0 17 0 57

[lpakTiyeckass IOATOTOBKA  3aKIIOYAeTCs B HEMOCPEJACTBEHHOM  BBINOJHEHUH
o0ydaloMMHCS  ONpEEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei

pO(EeCCUOHAIBHOM JIESATENbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIHOHHBIX 3aHATUH .
CopepxaHue paselioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B TabmuIle 4.

Tabnuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITHKIIA

Howmep .
. HasBanue u conepkanue pa3faeiioB U TeM JIEKIIMOHHBIX 3aHATHIA
Pasmen 1 BBenenue B XuMuio.
Tena 1.1. [TonsTe BemecTBa W XUMHUYECKOM pEAKIIMHU, OCHOBHBIE TIOHSATUS U
ONpeneeHus..
Crexuomerpuueckue 3akoHbl. DyHIAMEHTAIBHBIC MOHITHS M 3aKOHBI XUMUM:
Tena 1.2, 3aKOH COXpPAaHEHMS MAaCChl, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA, 3aKOH
KpaTHBIX OTHOIICHUM, 3aKOH OOBEMHBIX OTHOIICHHH. 3akoH ABOrajpo,
CJIEACTBHS 3aKOHA ABOTaJpO.
CnocoObl omnpeneneHus KOJMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
Tema 1.3. M’ (MOJISIPHBIX Macc 3KBUBAJIEHTORB) JUIS IIPOCTHIX BELIECTB, OKCUIOB, KHCIIOT,
OCHOBaHMH, coiieli. PaKrop SKBUBAJIEHTHOCTH.
Paznen 2: CTpoeHuE BElEeCTBa.
OCHOBHBIE CBEJIEHHSI O CTPOCHUU aToMOB; KBaHTOBO-mMexaHWUECKask MOJIETh
Tena 2.1, atoma. OpOutanb, KBaHTOBBIE YKcla, ypaBHeHue [lIpénunrepa, ypasuenue [le-
bpoiins, ypaBHenue Ilmanka, npuHuun HeonpenenéHHoctu ['eiizenOepra.
DJIeKTpOHHO-Tpadudeckre GopMyIIbl.
[lepnonnueckuii 3akon J[.M.MenneneeBa, cBs3b I1.C. co crpoenmeM aTtoma.
Tena 2.2, [lepuonpl, rpymnmel, AMaroHajdbHash 3aBUCUMOCTb. 3aKOHOMEpPHBIE MU3MEHEHUS
CBOWMCTB DJJIEMEHTOB M coeAuHeHHH (A(MPeKTUBHBIN paguyc, SHEPIUH
WOHU3AIINHU U CPOJACTBA K DJIEKTPOHY, SIEKTPOOTPHUIATENILHOCTD).
XuMH4YecKas CBS3b, BUJIBI XUMHUYECKON CBs3u. B030yxI€HHOE U HOpMaJIbHOE
Tema 2.3. cocTOsiHME aroMmMa. [uOpuamsanus dSIEKTPOHHBIX 00makoB. CrocoObl

MEePEKPhIBAHUS DJEKTPOHHBIX OOJIAKOB, CHIMa- ITH-JeNIbTa-TePEKPhIBAHUSL.
[IpocTpaHcTBEHHAs CTPYKTypa MOJIEKYIL.




Howmep
paznena

Ha3sanue u COACPIKAHUC PA3ACIIOB U TEM JICKHMOHHBIX 3aHITUHN

Tema 2.4.

MeTton BajeHTHBIX CBsi3eH, Cmoco0 00pa3oBaHUs KOBAJEHTHOW CBSI3U METO]I
Jlonniona u I'efitnepa. [loasspHOCTB CBSI3M CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5.

Meton MosekynspHbeIX opOutanei. Ilopsnok u aHeprus cBs3u. CBs3bIBaIOIME
Y Pa3pBIXISIONHE OpOUTAIIH.

Tema 2.6

HeBanentusie TUMNBI CBSI3€H: HMOHHAs CBSA3b, METAJUIMYECKass CBS3b,
BOJIOpOJIHAs CBsI3b, cuiibl Ban-nep-Baansca. Kommnekcusie coequnenus. Poib
KOMILIEKCHBIX COEIMHEHUN B MPUPOJE M TeXHUKe. Teopus KpUCTATIMYECKOTO
nossi. KonaeHcupoBaHHOE COCTOsIHUE BellecTBa. TBep/iple BEIIECTRA.

Paszmen 3

Xumuyeckue cuctembl. Q01 e 3aKOHOMEPHOCTH XMMUYECKUX TPOIECCOB.

Tema 3.1.

DHepreTuka XUMHUYECKUX MPOIECCOB, BHYTPEHHSSI YHEPTHS, TEIIOBOM ddexr
XAMHYECKUX peakuui, 1-i, 2-i, 3-i1 3aKOHBI TEPMOAMHAMUKHI, DHTPOMHUS, KaK
(YHKIUS COCTOSIHUS, DHTATBIUS. XUMUYECCKAU TTOTCHITHAIL.

Tema 3.2.

sHepruss ['mbbca, HampaBIEHHOCTh XMMHYECKHX IMPOIIECCOB, XMMHUYECKOE H
(hazoBOE paBHOBECHE.

Tema 3.3.

CKOpOCTh XUMHUYECKON pEaKMM U METOJIbl €€ PEryIMpOBaHUs, 3aKOH JeHCTBUS
Macc. YpaBHeHue ['ynbOepra u Baare. MosekynapHOCTh peakuuu, MOPSIOK
peakuuu. 3aBUCHUMOCTh CKOPOCTHM XWMHMYECKOW pPEaKIUH OT KOHIIEHTPALUH.
KoHcTanTa ckopocT (pU3HM4ecKuii CMBICI.

Tema 3.4

DHeprusi aKkTUBAalMM, ypaBHeHHE AppeHuyca, mnpaBuio Baut-T'odda,
KaTaJIn3aToOpbl U KaTaIUTHYeCKue cucreMbl. OCHOBHOM IOCTYJIAT XUMHUYECKOU
KUHETUKH, KUHETUUYECKOE ypaBHEHUE. BnusHue TemmepaTypbl Ha CKOPOCTb
XAMHMYECKOM peakuuu, ypaBHeHHE AppeHuyca. MexaHn3M MNpPOTEKaHUS
KaTaIUTUYECKUX peakunii. Xummyeckoe paBHoBecue npuHiun Jle-Illatense.

Tema 3.5

PacTBOpBI, nUCIIEPCHBIE CHCTEMBI, CIIOCOOBI BBIPAKEHHSI COCTaBa PacTBOPOB.
TepMommHaMUYeCKHe XapaKTEPUCTHKH TIIpoliecca 0O0pa3oBaHUS PACTBOPOB.
CUJIbHBIC U Clla0ble SJEKTPOJIUTHI, HOHHBIE PAaBHOBECHS B BOJHBIX PacTBOpaXx,
MPOU3BEICHUE PACTBOPHUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAsT  TUCCOIHAITUS, BOJIHBIE PACTBOPBI  AJICKTPOJIHUTOB,
BOJIOPOJIHBIN TTOKa3aTelb, PEaKi 0OMEHa, THAPOIIU3 COJICH.

Tema 3.7

CBoiicTBa pa30aBJIEHHBIX pAacTBOPOB HEDJIEKTPOJIUTOB, KosumraruBHbie
CBOWCTBAa pacTBOpPoB, 3akoHbI Paymsa. Kpuockonuss DOymInocKomus.
Ocmornueckoe nasienue. 3akon ['enpu. M3otonnueckuii kodduimenT.

Paznen 4.

OCHOBBI JIEKTPOXUMHUYECKUX TPOLIECCOB.

Tema 4.1.

OKHCIIUTEIFHO-BOCCTAHOBUTEIBHEIE pcakuuu, BHGKTpOHHLIfI 6aJ1ch,

MOJI?IpHI)Ie MAacCChl ODKBUBAJICHTOB OKHMCIUTECISA U BOCCTAHOBUTCIIA.

Tema 4.2.

XUMHUYECKHE HMCTOYHUKU 3JIEKTPUYECKOTO TOKA. ['abBaHUYECKUE 3JIEMEHTHI,
CTaHJAPTHBIE JJIEKTPOAHBIE MOTCHUHUAIbI. J(BOMHON JJIEKTPUYECKUN CIION.
VYpaBuenue HepHcra. PaBHOBECHBIN. AIEKTpOAHBIN nToTeHIHan. CTanaapTHBINA
BOJIOPOAHBIN JJIEKTPOLI.

Tema 4.3.

Onekrponn3s, 3akoHbl Papanes KaronHble v aHOIHBIE MPOIECCH PACTBOPOB U
pacIiIaBoB JIEKTPOIUTOB.

Tema 4.4

Koppo3ust u 0Oopbba ¢ Heil. YpaBHEHUS KOPPO3MUHBIX IPOLIECCOB C
KUCIIOPOJHOM ¥ BOJOPOAHOM nAernossipuzamnueid. CriocoObl 3alMThl OT KOPPO3UU
— XUMHYECKUE, DIEKTPOXUMHYECKHEe (METaNInuecKre- KaTOJIHBbIC, aHOIHBIC
IOKpBITHS). JIernpoBaHe METaIIOB.

Pazgmen 5.

CBoiicTBa MPOMBINUIEHHO Ba)KHBIX 3JIEMEHTOB U MX COCAMHEHUN. MOTy4ECHHUE
MeETAJUI0B. MeTaiInyeCcKue CIIaBbl U KOMITO3UTEIL.

Tema 5.1.

Krnaccel XuMHYECKMX COEIMHEHUW, CBOMCTBA MPOMBIIUIEHHO Ba)XHBIX
3JIEMEHTOB U X coequHennit Komno3unmonneie Marepuansl. Kepmersl. Xumus
metauioB (AlLFe, Sn,Pb,Mo0) Xumus nemerannos: C,Si,S , dymiepen, kapouH.




Howmep N
HazBanue u copeprkanue pasaeinoB U TEM JICKIIMOHHBIX 3aHSTHI
paznena
TonnuBa (TBEpmOE, >KUJIKOE, Ta30BOE), CMA304YHBIE MaTepHUabl, MOTOPHBIE
Maca.
XI/IMI/I‘ICCKaSI I/II[eHTI/I(bI/IKaI_[I/IH. MCTOHBI XUMHUUYECCKOTO HCCIICOAOBAHUA U
Tena 5.2, aHaJIu3a BEILECTB M WX MpeBpamieHuil. KauyecTBEHHBIM M KOJIUYECTBEHHBIN
aHanmu3. (I'paBuMeTpUYeCKuil, TUTPUMETPUUCCKIH, KOMILIIEKCOHOMETPUUECKII
METO/IbI aHAJTN3).

4.3. Tlpakrnueckue (CeMUHAPCKUE) 3aHATUS
Tembl MPaKTHUECKUX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B Tabnuie S.

Tabnuua 5 — [paktuyeckue 3aHATHUS U UX TPYIOEMKOCTb

N3 sux Ne
No | Temsbl npaktuueckux | Dopmbl npakrndeckux | TpyrnoeMKoCTb, |IpakTHYECKOH | paszerna
/11 3aHITUU 3aHSATUHI (uac) MMOJITOTOBKH, | JWCITHTI

(uac) JIUHBI

VY4yeOHBIM MJIaHOM HE NMPEeTyCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHS
Templ 1a00OpaTOPHBIX 3aHATUN U X TPYJOEMKOCTh TPUBEACHBI B TabmuIie 6.

Tabmuna 6 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTh

W3 Hux Ne
No TpynoemKo MpaKTHdeck | pasnen
/i HanmenoBanue nabopaTopHbIX paboT o1b, (uac) oM a
MOJTOTOBK | JMCIIMII
u, (dac) JIUHBI
Cemectp 1
1 | Crexuomerpuueckue 3akoHbl. DyHaMEeHTaNbHbIE 1 0 1
MOHSTHS M 3aKOHBI XUMHUHU. CTIOCOOBI OIpeeNIeH S
KOJIMYECTBA BEILECTBA.
2 | Onpenenenne M’ skBUBasICHTa METAILIA. 4 2 1
Onpenenenue  TemoBoro  3ddexra  peakuu 4 2 3
3 | HeWTpanu3aIuu.
4 N3mepeHne u pacueT 3JeKTPOAHBIX TOTEHINAIOB 4 2 4
meTamioB u D J[C ranbBaHMYECKHX 3JIEMEHTOB.
5| Xumuyeckass W DJIEKTPOXUMHUYECKAss KOpPpO3us, 4 2 4
HccnenoBanre KOppO3WH METAIJIOB U OTIPEACTICHHE
HHTHOUTOPHOTO Y(heKTa
Bcero 17 8

4.5. KypcoBoe nmpoekTupoBaHue/ BHIIOIHEHUE KypCOBOM PabOThI
VY4eOHBIM MJIaHOM HE NMPETYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronmxcs
Bunpl camocrositenbHONM paboThl U €€ TPYI0OEMKOCTh MPUBEIEHBI B Ta0IHIE 7.



Tabnuna 7 — Buabl caMocToATEIbHON pabOTHI U €€ TPYIAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosTenbHOM paboThI
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuaa
32 32
mucuutauHb (TO)
Pacuerno-rpadmueckue 3aganus (PI3) 2 2
[ToaroroBka K TEKylEeMy KOHTPOIIIO 7 7
ycneBaemoctu (TKYVY)
HNomammee 3amanue (/13) 10 10
[loaroroBka K MpOMeEXyTOYHOU 5 6
atrecranui (I1A)
Bcero: 57 57

5. Tlepedenb yaeOHO-METOIMUECKOTO OOECIIEUEHU S
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIINHE (MOIYITIO)

y‘-le6H0-MeTOI[I/I‘-ICCKI/IC MaTCpualibl IS CaMOCTOSTEIIbHOM pa6OTBI 06yqalomnxc;1 YKa3aHbl B
n.a. 7-11.

6. IlepeueHb eYaTHBIX U SIEKTPOHHBIX YIEOHBIX HU3JaHUI
[lepeueHp MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUHN MPUBEIEH B Tabnuiie 8.
Tabmuna 8— [lepeyeHb Me4aTHBIX M AIEKTPOHHBIX YUeOHBIX U3AaHUN

KonunuecTBo
SK3EMILTSIPOB B
OnoOIMoTEKe
(xpome
AJIEKTPOHHBIX
9K3EMILISIPOB)

HIugp/ URL anpec bubnuorpaguueckas ccplika

https://urait.ru/bco | T'munka, H. JI. OOm@as xumus B 2 T.: y4eOHHUK 151 BY30B /
de/512502 H. JI. Tniuuxka ; mox penakuueit B. A. ITonkosa,

A. B. babkoBa. — 20-¢ u3a., mepepad. u qon. — MockBa .
W3narenscrBo FOpaiit, 2023. — 353 ¢. — (Bseicmee
obpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | OOmiast u HeopraHuyecKas XUMus. 3aJa4HUK : yueOHOE
e/432806 nocobue s akagemuueckoro OakanaBpuara/ C. C.
babkuna [u np.] ; mon penaxuueit C. C. badkunoit, JI. /1.
Tomunuo#. — Mockga : 3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcer : anexrponHslii / bC FOpaiit
[caiiT]

OKUCIIUTENBHO-BOCCTAHOBUTEILHBIC TPOLIECCHI : [
DnekTpoHHEIH pecypce] : yaeoHoe mocobue/ T. E. Kpruiosa,
T. W. ®omuuesa ; C.-IleTepO. Troc. yH-T a3pOKOCM.
pruOOPOCTPOCHUS. - DICKTPOH. TEKCTOBBIC JaH. - CaHKT-
[erepOypr : U3a-so ['YAIL 2019. - 77 c.

I'ypoB, A. A. Xumusi: Teopus U IpakTuka. MeTamisl 1
e.lanbook.comybo | comasel : yuebHuk / A. A. I'ypos, I1. B. Cautuxos, K. H.
ok/172907 Mennbix ; oa penakiuend A. A. I'ypoBa. — 2-e u3., HCIIp.
— Mocksa : MI'TY um. H.O. baymana, 2019.

Xumus. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI, CTPOEHUE



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

BEIIECTBA, TEPMOIMHAMUKA, KWHETHKA, PACTBOPEI,
ANEKTPOXUMHUS: [DIEKTPOHHBIN pecype]| : yuebHoe mocobue /
T. E. Kpeutosa, T. 1. ®omuuesa ; C.-Iletepd. roc. yH-T
A’POKOCM. MTPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIE JIaH. -
Canxr-IlerepOypr : Uzn-so I'VAIL 2020. - 148 c.

Xumus : yaeOHUK uist By30B / A. A. I'ypoB [u 1p.]. - 2-¢
54 X45 u3., crep. - M. : zn-Bo MI'TY um. H. 3. baymana, 2004. - 15
784 c.

OOmas u Heoprauuueckasd xumus ;B 2 T. T. 1 : 3aKoHBI 1
https//znanium.co | xoHuenuu : yaeOHOe mocodue / moa pen. akagemuka PAH
m/catalog/product/ | A. 1O. Ilusamze. - 2-e u3z. - Mocksa : Jlaboparopus 3HaHui,
1984044 2022. - 495 c. - (YueOHUK 11 BeICIEN MKOJIEI). - ISBN
978-5-93208-576-9. - Tekcr : anexkTpoHHbId. - URL:

OcHoOBBI 001IeH XUMHHM : yaeOHOe mocooue/ B. U. 20

4 ESS Endumos. - 2-euzn. - M. : THOPA-M, 2017. - 256 c.

XuMus: yaeOHUK JJ1s BBICIIMX Y4eOHBIX 3aBefieHui / [ A. A.
https://e.lanbook.co | T'ypoB X465 u nap.]. - 4-eu3n., ucnp. - Mockaa:

m/book/4032 WznatensctBo MI'TY um. H. D. baymana, 2017. -775,[1] c.:
wi. ISBN 978-5-7038-4728-2

7. TlepedeHb 2IIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
1H(}OPMALIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTn «HTepHeT»
[lepeuenb 3JIEKTPOHHBIX 00pazoBaTEIbHBIX pecypcoB nH(pOpMamoOHHO-
TEJIEKOMMYHUKaIMOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUISI OCBOCHHUS JHCIHILIAHBI
npuBeieH B Tabnuie 9.

Tabmuna 9 — IlepedeHb SJEKTPOHHBIX OOpa30BaTEIBHBIX PECYpCOB HMHGPOPMALMOHHO-
TEJIEKOMMYHUKaIIHOHHOM ceTn «HTepHEeT)

URL agpec HaumenoBanue
http//Awww. xumuk. ru/ Caiit o xuMuu
http//Awww. hemi.nsu.ru OCHOBBI XUMUH:

o0Opa3oBaTenbHbII
CalT JUIs CTYACHTOB

8. Ilepeuenn MH(MOPMAITMOHHBIX TEXHOJIOTHIHA
8.1. IlepeyeHb NPOrpaMMHOrO 0OeCHedeHHus, HCIOJIB3YEeMOIo MpPH OCYIIECTBIECHUHU
00pa30BaTEIBHOIO MPOLECCa 10 TUCIUIIINHE.
[lepeueHp MCMOB3YyeMOTO TIPOTPAMMHOTO obecrieueHus npeacrasieH B Tadmuie 10.

Ta6muma 10— [lepedyenb mporpaMMHOTO 0OECTICUCHHS

Ne mi/mt HaumMmenoBanue

1 MS Office u MS Windows

8.2. IlepeueHp UH(POPMAITMOHHO- CITPABOYHBIX CUCTEM, HCTTOJIb3yEMBIX npu
OCYIICCTBJIICHMU 00pPa30BaTEIBHOIO MPOIlecca IO JUCIUILIMHE

[lepeueHp WCHONB3yeMBIX HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJACTaBICH B
Tabmume 11.

Tabnuua 11— Iepedenp nHPOpMaIIMOHHO-CITPABOYHBIX CUCTEM

| Ne /i | HaumeHoBanue




He npexycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza

CocraB  MaTepualbHO-TEXHUYECKON  0a3bl,

HEeO00X0IUMOM

JUISL  OCYILECTBJICHUS

00pa3oBaTenBLHOTO TpoIlecca Mo JUCIUTUTHHE, MPECTaBJIeH B TabnuIel 2.
Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUUYECKON 0a3bl

Ne HanMeHOBaHMe cOCTaBHOM 4acTH Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOW 0a3bl (mpu HEOOXOAUMOCTH)
1 | JlekumoHHas ayTiuTOpHUsl C UCIOJIE30BAHUEM l'acrenno 15
JIEMOHCTPALIMOHHBIX Ta0IHI U cxeM, [leproanydeckoil cucTeMbl 32-01
xumudeckux snemeHToB [[.M.MenneneeBa, oOpasion
MHUHEPAIOB, MOJEIEN IMPOCTPAHCTBEHHBIX PEILLIETOK.
2 | Cnennanu3upoBaHHas XUMHYECKas 1ab0opaTopus ¢ l'acremno 15
HCIIOJIb30BAHUEM JEMOHCTPAIlMOHHBIX I1JIAKATOB, 33-02
71a00paTOPHBIX CTEHJOB M YCTAaHOBOK ISl OIIPEICICHUS 33-04

SKBHUBAJIEHTA METaJJIa, U3MEPEHU S 3JIEKTPOIHBIX OTEHIINAJIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJUIUBOJIBTMETPHI,
aHAJIMTUYECKUE U DJICKTPOHHBIE BECHI; 1abopaTtopHbie pH-
METPBbI, HEHTPUPYTH U KaJOPUMETP.

10. OuenouHbIe CpeACTBa IS IPOBENCHUS IIPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OIIGHOYHBIX CPEACTBIJIS IPOBEACHUS IPOMEKYTOUHOM aTTeCTallMHU
oOyJaronmxcs Mo JUCIUILIMHE MpUBeAeH B Tabmuie 13.
Tabmuma 13 — CocTaB OLIEHOYHBIX CPENICTB TSI TPOBEACHHS IIPOMEKYTOUHON aTTeCTaAIlUH

Bua npomexxyTouHOM aTTecTanuu [lepedyeHb OIIEHOYHBIX CPEJICTB

JuddepeHinpoBaHHbIN 3a4ET Cnucok BOIIpOCOB;
TecTsr;
3anaum.

10.2. B kauecTBe KpUTEPUEB OICGHKH YpPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETeHIIMI 00yJaronmMuUcs NpUMEHseTcsl S-OamibHasl IKaua OLEHKH C(HOPMUPOBAHHOCTU
KOMIIETEHILIMH, KOTOpasi npuBeaeHa B Tabnuie 14. B TedeHue cemectpa MOXKET MCIIOJIb30BATHCS
100-0annpHas  mKaJia  MOIYJIBHO-PEHTHHIOBOM  CHUCTEMBbl ~ YHUBEpPCUTETa,  IpaBuia
UCII0JIB30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kputepuu ornieHkr ypoBHS cPOPMHUPOBAHHOCTH KOMIIETEHITU I

OI11eHKA KOMIIETEHI MU

5-OaumbHas IKaia XapakrepucThKa C(pOPMMPOBAHHBIX KOMIIETEHIIMI

— oOydJaronmiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIH
MaTepuan;

— YBEPEHHO, JIOTUYHO, TOCIEIOBATEIIEHO ¥ TPAMOTHO €r0 M3/1araer;

— OHI/IpaHCL Ha 3HAHHUS OCHOBHOHU W JOOIIOJIHUTCIIBHOHN JII/ITepaTypBI,
TCCHO HpI/IBSISBIBaCT YCBOCHHBIG Hay‘-IHBIC ITOJIOKCHHUSA C HpaKTI/I‘ICCKOf/'I
JESTETLHOCTRIO HAIIPaBJICHMUS;

— ymMeno 00OCHOBBIBAET U ApIyMEHTUPYET BbIABUTAEMbIE UM UJIEH;

— enaeT BBIBOALI U 00OOIIEHUS;

— CBOOOIHO BJIAJICET CUCTEMOM CITeIMAIM3HUPOBAHHBIX TOHATHH.

COTIIMYHO»
<GaYTCHO»




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

«XOpOLIIO
<GAYTEHO»

— 00y4JarOIMKICS TBEPAO YCBOMI MPOTPAMMHBIA MaTepua, IPaMOTHO H
[0 CYIIECTBY HW3JIaraeT €ro, ONHPasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAaeT CYIIECCTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUSA C MPAKTHYECKOH JCSITEIBHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET HayYHBIE TTOJIOKEHUS;

— JIeJIaeT BBIBOMBI M 00OOILEHHS;

— BIIQJICET CHCTEMOU CIEIMaTN3UPOBAHHBIX MOHITHM.

«KYAOBJICTBOPUTCIIBHO»
<GAYTCHO»

— o0y4Jaroumiicsi yCBOMJ TOJIBKO OCHOBHOM MPOIrpaMMHBIA MaTepual,
[0 CYLIECTBY HM3JIAra€T €ro, OMupasch Ha 3HAHUA TOJBKO OCHOBHOW
JIUTEPATYPHI;

— JIOTNYCKaeT HECYIeCTBEHHBIC OMMOKA W HETOYHOCTH;

— ACHBITBIBAET 3aTPYAHEHHUSI B MPAKTHUUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS,

— c1abo apryMEHTUPYET HaydHBIE MMOJOKEHUS;

— 3aTpyAHSAETCS B OPMYITHPOBAHUH BBHIBOJIOB M OOOOIICHHUI;

— YaCTUYHO BJIAJICET CUCTEMON CIEIUAIN3UPOBAHHBIX TOHSTHH.

(HCYHIOBJICTBOPUTCIIBHO»
(HC 3a4YTCHO»

— o0yJaronmicss HE YCBOWJI 3HAYUTEIBbHOM YacTH IPOrPaMMHOTO
Marepuana;

— JIOTTyCKaeT  CYyIIECTBEHHBIE  OMMOKA W  HETOYHOCTH  HpH
pPacCMOTPEHHUH MPOOJIEM B KOHKPETHOM HAPaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOKET apryMEHTHPOBATh HAyYHBIC MMOJ0KECHUS;

— He (opMynupyeT BHIBOJOB U 00OOIICHUH.

10.3. TumoBbie KOHTPOJIBHBIC 3a/TaHHS NI WHBIC MaTePHAIBI.
Bompocsr (3a1aun) ass Sk3aMeHa MpecTaBieHbl B Ta0muie 15.

Tabmuma 15 — Borpock! (3amaun) mist SK3aMeHa

Ne i/t

Kon

Ilepedyens BompocoB (3amad) Il SK3aMeHa
p p ( A )I[ HHAWKATOpa

Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO

Bomnpocs! (3ampaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.
Tabmmma 16 — Boripock! (3amaun) muist 3adera / mudip. 3auera

Ne n/mm [lepeuyens BompocoB (3a1a4) A 3adera / audd. 3auera

Kon
WHANKaTOpa

1. KBaHTOBO-MeXaHMUECKast MOJIETb CTPOCHUSI aTOMA. OIIK-1.3.1

CMBICIT .

CdopmynupyiiTe OCHOBHBIE [T0JIOKEHHU I KBAHTOBOW MEXaHHUKH
1.KBanToBas sHeprus

a. KopnyckyisipHO-BOIHOBOM [TyaJln3M, AAaTh MOHSTHE, ONIPENEICHUE

0. YpaBuenue Jle-bpoiins, nath moHSATHE, ONpEACTICHUE

2. [lpunnun HeonpeaeneHHocTH | elizeHOepra, MaTeMaTnyecKas

3anuCh PUHLKIA HeonpeaeneHHocTH [ eiizenbepra, ¢usnueckuit

2. Atom. CdopmynupyiTe onpeaesieHue MOHATHS «aTOM». ATOMHOE
SIIPO, TMOHSATHE, ONPENEICHUEe, COCTaB aTOMHBIX SAep. 3aKOHBI OIIK-1.3.1
JTBU>KCHUSI MUKPOYACTHII, BOJTHOBAS PyHKIIMS, AaTh OMPEICICHUE U
TIOHSITHE BOJTHOBOW (DyHKIIHH.

3. VYpasuenue lllpenunrepa ans aroma Bogopoaa. Chopmynupyiite OIIK-1.3.1

MOHSTHE BOJHOBOH QyHkimu, KBanTOBBIC uncna. Jlalite
onpeneneHrne KBaHTOBBIM ynciaaM, UX GU3NYECKHIT CMBICII.




[IpuBenuTe MpUMeEpHI 3aIIOJTHEHHST aTOMHBIX OpOuTaen
JJIEKTpOHaMH , paiite noHsatusa IIpunnuny 3anpera Iaynu, [IpaBuimy
Xynpja, npasuiny Kinedkosckoro.

[lepronnueckas cuctema /.M. MenneneeBa. Chopmynupyite
noustue [lepuoandeckoii cucremsl 3eMeHTOB. Chopmynupyiite
[Tepuonuueckuii 3akoH MeHeneeBa, U JaiTe COBPEMEHHYIO
dopmymupoBky. laiite onpenenenue rpymnmsl, nepuoja B [1C.

OIIK-1.3.1

[leprnogMYHOCTh U3MEHEHUS CBOWCTB 3JIEMEHTOB, CHOPMYITUPYHTE U
JAlTe ONPEIENICHUE TAKUM IOHATHAM, KAK PaJnyc aTOMOB Y HOHOB,
SHEPIUM HMOHU3ALUU, CPOACTBO K DIIEKTPOHY,
JJEKTPOOTPULIATEIBHOCTD, OKMCIUTEIbHO-BOCCTAHOBUTENIBHAS
cnocoOHocTh. [lpuBeauTe npuMepsl U OOBICHUTE 3aKOHOMEPHOTO
HU3MEHEHHUS CBOMCTB 10 IIEPUOAY H I10 IPYIIIIE.

OIIK-1.3.1

Xumuyeckas cBsi3b, CHOPMYIUPYHTE MOHATHE XUMUYECKOI CBS3U.
HazoBute ocHoBHBIE Xapakrepuctuk X.C. KBaHTOBO-MeXxaHUUeCKue
MIPEACTABJICHUS O IPUPOJE XUMUYECKOU CBsI3U, TeopHus ['entiepa u
JlongoHa, nmaiTe MOHSTHE OOPa30BAHMS JBYXaTOMHON MOJICKYJIBI.
CdopmynupyiiTe TOHATHE METO/Ia BaJICHTHBIX CBS3€H, YKaXKUTE TUIIBI
XC. IlpuBeaute npumepsl. KoBaneHTHas CBA3b, AaTh ONpeAEICHUE,
MIPUBECTU MPUMEPBHIL.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMUYECKOM CBS3U.
HeBaneHTHBIC THUIIBI CBSI3U: METAJUTMYECKas, JaiTe ONpeaeieHue
TaKOM CBSI3U U OOBSICHUTE MEXaHU3M O0pa30BaHMUS .

OIIK-1.3.1

CdopmynupyiiTe TOHATHE THOPUIU3AIUA ATOMHBIX OpOUTAICH.
[lepeuncnure Buapl TuOpuan3anuii. Jlaiite ompeneacHrue MOHATHS O
MOJISIPHOCTU MoJieKyn. [lpuBeauTe mpuMepsl NOJISIPHOM U HENOJISIPHOM
MOJICKYJIBI.

OIIK-1.3.1

ChopmynupyiiTe moHsATHE XUMHYECKOW TepMoauHamuku. Jlaiite
oTpe/ieNieHre MOTHOM YHEPTUH CUCTEMBI, €€ (PU3UYEeCKUil CMBICT,
chopMymupyiTe TIEPBBIN 3aKOH TepMOIUHAMUKU. JlaiiTe
OnpeeseHnEe BTOPOrO U TPETHETO 3aKOHA TEPMOANHAMUKH.

OIIK-1.V.1

10.

ChopmynupyiiTe MOHITHE XUMHUYECKON KUHETUKU. JlaiiTe
OINpeNIeJIEHNE OCHOBHOTO MOCTYJIaTa XMMUYECKOW KMHETHUKH.
CdopmynupyiiTe TOHATHE MOJEKYISPHOCTH PEAKIHMH U MOPSIKa
peakunu. [lepeuncnute Gakropbl BIUSIONME HA CKOPOCTh
XAMHUYECKOM peakuunu. YpaBHEHHE AppeHuyca , ypaBHeHUE BaHT-

T'odda.

OIIK-1.¥.1

11.

CdopmynmupyiiTe moHsATHE pacTBOpa. Ha3oBHTE OCHOBHBIC
XapaKTepUCTUKH pacTBopa. JlaliTe MOHATHE O CrToco0axX BBIPAKEHUS
KOHILIEHTPALIM PaCTBOPOB, KAKUE BU/Ibl KOHLIEHTPALIU CYIIECTBYIOT.
KomnmuraruBHeie CBOMCTBA paCTBOPOB, JAWTE ONMPENCIECHUE 3TOrO
MOHSATHUS. YKAKUTE 3aBUCUMOCTh TEMITEPATYPHI KPUCTAIUIU3AIUU U
KATICHUS OT KOHLIEHTPALMU pacTBopa.

OIIK-1.¥.1

12.

ChopmynupyiTe MOHATHE 30HHOU TEOPUU KPUCTAIIIIOB, JaTe
oTpeJieNieHre peallbHbIX KpUCTALUIoB. JlaiiTe onpenenenue
HECTEOXMMETPUUECKUX COCAMHEHHUHN WIIM COCTMHEHU M TEPEMEHHOTO
COCTaBa, NPUBEIUTE NPUMEPHI KPUCTAJUIOB IEPEMEHHOIO COCTaBa

OIIK-1.3.1

13.

CdopmynupyiiTe TOHATHE PACTBOPOB SIEKTPOIUTOB. HazoBuTe
CBOMCTBA 3JIEKTPOJIUTOB, DJIEKTPOJUTUYECKAS IUCCOLIUALNS,
omnpezeneHre U (PU3NYECKUil CMBICI 3TOTO SBJICHUS.

OIIK-1.3.1

14.

CdopmynupyiiTe TOHATHE BOJOPOJHBIN MOKa3aTenb. JlaTh
ompeneaeHne HOHHU3auHU BOJbl. OOBICHUTH TEOPUIO JTHCCOIHAIUN

OIIK-1.V.1




KUCJIOT ¥ ocHOBaHM#. [lpuBectu mpumepsl AuccOIMaluy C1adbIX U
CHJIbHBIX 2JIeKkTponuToB. Hanucate ypaBHeHne OcTBanbaa.

15.

Cdopmynupyiite mousitue IlpousBenenue pacrBopumoctu. [laiite
olpejieNieHue npoiiecca pactBopeHus. MoHHO-0OMeHHbIE peakinH,
JaiiTe onpeiereHrue Tuapoan3a CoJiei, MepedrucianTe BUIbI
TUAPOJIN3a, TPUBEIUTE TPUMEPHI.

OIIK-1.V.1

16.

Chopmynupyiite monarue OKUCTUTENEHO-BOCCTAHOBUTEIBHBIX
nporueccoB. [laiiTe onpeneieHne OKUCIUTENb, BOCCTAHOBUTEND,
MPUBEIUTE IPUMEPHI U YKAKHUTE B KAKUX CIIydasXx MOXKET OJUH U TOT
K€ DJIEMEHT BBICTYATh KaK OKUCIIUTEIb UM KaK BOCCTAHOBUTEIIb.

OIIK-1.¥.1

17.

ChopmynupyiiTe moHATHE «ITEKTPOIHBIN TOTCHITUAY. JlaiiTe

OOBbscHHTE ABJICHUS CKauKa MoTeHIMana. HanunmTe ypaBHeHHe
HepHcTa. DiekTponu3 paciuiaBoB U paCTBOPOB, AaliTe ONpeaesieHue
ATOTO SIBJICHUS, HAIUIIKMTE MPOIECCHI MPOTEKAIOIIME Ha aHOJIE U Ha
KaTojie.

OIIPCACIICHUC U (1)H3quCKHﬁ CMBICJI ,I[BOﬁHOFO QJICKTPUYCCKOI'O CJIOA.

OIIK-1.V.1

18.

ChopmynupyiiTe moHSATHE KOPpO3ust MeTauioB. HazoBute Qaxropsi,
BIIMSIIOIIME HAa KOPPO3UIO METAILIOB. OOBSICHUTE MEXaHU3M

KOPPO3HOHHBIX TporieccoB. HazoBHTe CIIOCOOBI 3aUTHI OT KOPPO3HH.

OIIK-1.V.1

19.

Cdopmynupyiite monsTue cranu. Ha3oBuTe oOCHOBHBIS
KOHCTPYKIIMOHHBIE MeTasuibl. CBoMcTBa AnmtomMuHus., Xpoma, JKenesa,
UX TIOTy4eHHe U pahuHUPOBAHKE, UCITOIH30BAHKE B
CaMOJIETOCTPOCHUU U MPUOOPOCTPOCHUH.

OIIK-1.3.1

20.

CdopmynupyiiTe TOHATHE TOIUMEPOB., CTPOSHUE MMOJTMMEPOB U
CIOCOOBI OJIy4eHH S, HA30BUTE IPUMEHEHHUE ITOJIUMEPOB B
MPOMBIITIEHHOCTH

OIIK-1.V.1

21.

ChopmynmupyiiTe TOHATHE XUMHUYECKON HICHTU(PUKAIIUN BEIIECTB,
HazoBuTe MeToapl KONMYeCTBEHHOTO aHanu3a . Kakue Buab
WHCTPYMEHTAJIBHOTO aHAJIM3a Bbl 3HACTE.

OIIK-3.B.1

[lepeueHp TeM T KypcCOBOTO IMPOCKTHPOBAHMUS/BBIMOTHEHUS KypCOBOW padOTHI
npeacTaBeHbI B Tabmwmie 17.

Tabmuna 17 — IlepeyeHb TeM 7151 KypCOBOTO MPOEKTHPOBAHMUSI/BBIOIHEHUSI KypCOBOM pabOThI

No 11/ [TpumepHBIil IepeueHb TeM IS KypCOBOTO TTPOSKTUPOBAHUS/BBITIOIHCHHS
- KypCOBOM pabOThI
Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO
Bompocsl a5 mpoBeneHUs TMPOMEXKYTOYHOM aTTecTallid B BHUAE TECTUPOBAHUS

npeacTaBiieHbl B Tabauie 18.
Tabmuna 18 — [pumepHbIil epedeHb BOIPOCOB ISl TECTOB

Ne i/m IIpuMmepHBIi IepedYeHb BOIIPOCOB IS TECTOB Kon
WHJIMKaTopa
1. | DHepruio 31eKTpOHA MOJTHOCTHIO XapaKTepU3yI0T KBAaHTOBBIE YHCIIA ... OIIK-1.3.1
a.l um;
b.nu mg ;
C.Mg UM ;
dnmu(;
2. OIIK-1.3.1

B arowme, SNICKTPOHHAA GopMmyna KoToporo
15225%2p°3523p°3d'%4s%4p°4d°5s?, ... BaEHTHBIX SJIEKTPOHOB . ..
a. 3;

b. 2,




c.9;
d.b.

CnuHOBAas BAJICHTHOCTH 3JIEMEHTA 1C B OCHOBHOM COCTOSIHUM PaBHA ...
a. 5; b. 2;
d.3; e 4

OIIK-1.3.1

B aToMe XuMHUYECKOTO 3JIEMEHTA .... TPU P-3JIEKTPOH HA BHEIIHEM
OHCPIreTUYCCKOM YpPOBHC.

a. Sc; b. Sb;

d. Ge; e. Si

OIIK-1.3.1

HauGounee 31eKTpooTpuiaTeIbHBIM JIEMEHTOM CPEIN IIPEACTaBICHHBIX:
a. HATpHiL;

b. 6powm;

C. ¢pTop;

d. xucmopon

OIIK-1.3.1

Pacrnionoxuts 3nemeHTs! ||A moarpynms! B mopsaKe YCUICHUS
METaJNIMUYECKUX CBOMCTB:

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

OIIK-1.3.1

B xopune kanpuust CaCl ... xamudeckast CBSI3b.
a. HETOJIAPHAs KOBAJICHTHAS,

b. monsipHas koBaJCHTHAS;

C. HOHHAS

d. MeTamnnyeckas

OIIK-1.3.1

I'a3, mpucyrcTByronmii B crparocepe, KOTOpbIil OTQHIBTPOBBIBAET
HEKOTOpBIE U3 COJTHEYHOTO YIbTPa(pHOIETOBOTO U3IY4CHHS U
obecrieunBaeT 3(PPeKTUBHYIO 3aAIUTY OT JIy4EBOTO MOPAKEHUSI KHUBBIX
CYIIECTBA.

a. I'enmit;

b.o30H;

C. KHCII0pOJa;

d. MeTan

OIIK-3.Y.1

Meramuryprudeckuii Iporecc, B KOTOpOM METaIlI I10JIy4eH B
pacIiaBJICHHOM COCTOSIHUM, Ha3bIBAETCSL:

a. BBIILIABKA,

b. oGoxur;

C. IpOKaJIMBAHUC,

d. meHa pa3menieHus

OIIK-3.Y.1

10.

SAnpo aroma BoJI0Opo/ia COCTOUT U3:
a. 1 mporon; b.1 mpoton + 3 HEHTPOHAQ,;
C. 1 meiitpon  d. 1 anmekrpoH

OIIK-1.3.1

11.

DK30TepMUUECKasT PEAKITUS XapaKTEPU3YEeTCsl YCIOBUEM ...
a. AH=0; b. AH>0 ;
c. AH<O0; d. AS>0

OIIK-3.Y.1

12.

dopmyna aig pacueTa M3MEHEHHUS SHTAIBIIMU B XOJI€ XUMHYECKOU
peakuuu, npoTekaroueit no ypasuenuto 2A + 3B = C + 4D, umeer Bun:

a. AH? = (AHc + AHp) - (AHa + (AHg);

peaxmun

OIIK-1.3.1




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

peaKumn

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

peakumn

d. AHY = (AHc +4 AHp) + (2 AHa + 3 AHpg);

peakuuu

e. AH 0 = (AHa + AHg) + (AHc + AHp)

peakumn

13.

3aKOH, KOTOPBIN TJIACUT, YTO KOJIMUYECTBO Ta3a, pACTBOPCHHOIO B
KHJIKOCTH, IIPOTIOPIIHOHATIBHO €0 MapiHaJIbHOMY JTaBJICHHIO |

a. 3akoH JlampToHa

b. 3akon I'eii JIroccaka

C. 3ak0H I'enpu

d. 3akon Payss

OIIK-1.3.1

14.

BoipakeHue Uit KOHCTaHThI PABHOBECHS CHCTEMbBI 00pPAaTHMBIX PEaKi[Uil
2Nz (r) + O2(r) « 2 N0 (r) umeer Buj ... (0TBeT a)

_INOF . INO]
[N.J’[O,] [N, ][O, ]
c.K= —[NZ]Z[OZZ] ;  d.K= [Nzogz
[N,O] [N,]

OIIK-1.3.1

15.

Kakoif 13 BUZOB KOHIICHTPAIUH SBIISETCS IPUOITU3UTEIbHOM
(TexHUYEeCKOM)

a.MpOLeHTHAasA

b. MmonsipHast

C. HOpMaJbHas

d.tutp

OIIK-1.3.1

16.

Kaxkoe BemecTBO sSBIISIETCSI OCHOBOM (PU3HOTOTHYECKOTO pacTBOpa
a.KBr

b.NaCl

c.LiCl

d.NH4CI

OIIK-1.3.1

17.

HentpanbHas cpena umeer:
a. pH=7.

b.pH=11

c. pH=2

d. pH=5

OIIK-1.3.1

18.

®deHodrangen B pacTBOpax IMIEI0Yed CTaHOBUTCSL:
a. MAJIHHOBBIM

b. Kpacubeim

C. CHHUM

d.xénThiM

OIIK-1.3.1

19.

OTpHIaTeNbHO 3apsHKEHHbBIE HOHBI HOCST Ha3BaHUE:
a. KATHOHBI

b. annonbl

C. IPOTOHBI

d.HeHTpOHBI

OIIK-1.3.1

20.

TToJI0KUTENTBHO 3apPSHKEHHBIC HOHBI HOCSIT Ha3BaHHUE:
a. KATHOHBI  C. IPOTOHBI
b. annons! d. HeWTpOHBI

OIIK-1.3.1

21.

ponecc Fe*" + 2e = Fe’ mponcxoaut B rafbBaHMUYECKOM JIIEMEHTE . ..

OIIK-1.3.1




a.Mg | MgCl, || FeSOq4 | Fe
b.Al | HCI | Fe

c.Al'| AICk || FeCk | Fe
d.Fe | FeSO4 || CuSO4 | Cu

22. | HarnexrpoaxBralibBaHHueCKOMAJIEMEHTE OIIK-3.B.1
Fe | Fe(NOs3)2 || Pb(NO3)2 | Pb mpoTekaroTIIpoeccs! ...
a. Fe’-2e=Fe’"; Pb*" +2e =Pb’ ;
b. Pb’-2e=Pb*"; Fe*" +2e = Fe¥;
c. Pb’-2e=Pb*; Pb*" +2e = Pb’ ;
d. Fe’—2e=Fe’" Fe’" +2e = Fe’;
23. | Ilpu snekTpoar3e BOJHOTO pacTBOpPA ... Ha HHEPTHBIX AJICKTPOIax OIIK-1.3.1
BBIJCIIAIOTCA TOJBKO BOJOPOJ U KUCIOPO.
a. ZnCh; b. KF ; ¢.ZnSO, ;d. KCI,;
24. | Tlpu 3aeKTpOIM3e BOJHOTO PacTBOPA ... Ha AJIEKTPOJaX MPOUCKOIAT OIIK-1.3.1
nporeccer: 2H,0 + 2e = H, + 20H , S —2e=8°
a. Na;SOy; b. CdSO4 ;
c. CuS; d.NazS;
e. Na;SO3
25. | TIportecc, mpOoTEKarOMil IPH 3IIEKTpor3e pacTBopa ximopuaa meau(Il) OIIK-1.3.1
CuClk HamiaTHHOBOM aHOJIE, OTTUCHIBACTCS YPAaBHECHUEM
a.2Cl 2e—ChL
b. 2H20-4é—>02+4H+
c.Pt-2& —Pt*
d.Cu*" +2& — Cu
26. | Ilpu 27eKTpOXMMHYECKOH KOPPO3UH B CHCTEME “MarHuil — 0J10BO” B OIIK-1.3.1
KUCIION cpeJie Ha KaToje oopasyercs ...
a. Mg** ; b.H,
c. Sn**; d. OH ;
27. | Tlpu 27EKTPOXMMHYECKON KOPPO3UH B CHCTEME "UHK - cepedpo” B OIIK-1.V.1
KUCJION cpefe Ha aHoze oOpa3zyeres ...
a. Zn** b.Ag" c.H, d. OH
28. | Jlst 3ammMTHI KaJIMUSI OT KOPPO3UHU BO BIIAXXKHOM BO3/IyXe B KAUeCTBE OIIK-1.¥.1
KaTOJHOTO TTOKPBITHS MOKHO MCITOJIb30BATh ...
a. Al; b. Mn ;
c.Co, d.Cr,
29. r . . . OIIK-1.3.1
QIbBAaHUYECKUM dTIEMEHT BoabTa COCTOUT U3 IUHKOBOW M METHON
IJIACTUH, IOTPYXEHHBIX B pacTBOp cepHOU kuciaoThl. Ha
3IEKTPOJaxX 3TOTO ralbBAHMYECKOTO 3JIEMEHTa MPOTEKAIOT
CIIEYIOIIME TTPOLIECCHI:
aAZn-28— 7" K2H +28 > H,
b.A:Cu-2¢&— Cu* K:2H" +2& — Hp
C.A:Zn-2&—Zn’" K:Cu?*+2&— Cu
d. A1 Zn —2& — Zn®* K:2H,0 -4 & — O, + 4H"
30. | B cocraB npoaykToB KOHTakTHOH Koppo3uu Cru Ag B KHCIION cpene OIIK-1.3.1

BXOOHUT ...

a. Cr(OH);

b. Ag.O

C. cosim xpoma (I11)




d. conu cepebpa (1)

31. | [lns yBenu4eHHsI CKOpPOCTH peakuuu (Temmeparypubiii kodpduuuent | OIIK-3.B.1
paBeH 3) B 27 pa3 HYXHO IOBBICHUTh TEMIIEPATypy Ha ... TPaIyCOB.
(4mcno30)

32. | CxopocTh peakuwu (TeMrepaTypHbId KOX(PQPUIIMEHT paBeH 3) Mpu
noBbeimieHnn Temmneparypsl oT 300°C mo 340°C yBenmuuBaercs B ... | OIIK-3.B.1
pas.(uucyo 81)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCUMILUIMHE OOYYAIOMMXCS 3a04HON (HOpMBI
oOy4eHwus1, TIpeicTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepeyeHb KOHTPOIBHBIX PadOT

Ne i/m [lepeuenb KOHTPOIBHBIX PadOT

He npexycmoTtpeno

10.4. MeTtoguueckue  Marepuaibl,  ONPENEISIONHE  MPOUEAYphl  OIICHHBAHUS
WHJIMKATOPOB, XapaKTepU3YIOIMX dTanbl (QOPMUPOBAHHUS KOMIIETEHIIUH, COAepkKarcs B
JOKaJIbHBIX HOpPMaTUBHBIX aktax ['VYAIl, permameHTHpylOLWMX TMOPSAOK U  TPOLEAYPY
MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0Yy4arolmXCs
I'VAIL

11. Meroauueckue ykazaHusl JUIsl OOy4aromXcsi O OCBOSHUIO TUCIUTLINHBI

Lenpro AUCHUTUIMHBI SBIISIETCSI — TMOJYYCHHUE CTYICHTAMH HEOOXOAMMBIX 3HAHUW, YMEHUH
U HABBIKOB B OGH&CTI/I XAMHUHU, YTO MO3BOJJUT UM YCICIIHO pCHIATh TCOPECTUUCCKUC U
MPAaKTUYCCKUEC 3aJavyr: IMPOCKTUPOBATL MCXAHU3MBbI, arperarthl, YCTPOﬁCTBa U CHUCTEMEI,
UMEroIe OMOMETUITMHCKOE WIIM JKOJIOTHYecKoe HasHadeHue;, OOydaronmecs IOJDKHBI
OCBOUTH AUCHUINIIMHY HAa YPOBHEC, IMO3BOJIAIOMNICM UM IPUMCHUTL CBOU HABBIKU B cq)epe
pacdera W NMPOCKTHPOBAHWE JETalel, KOMIIOHCHTOB W Y3JIOB OMOTEXHUYECKHX CHCTEM,
OMOMEIMIIMHCKOM M SKOJOTMYECKOW TEXHUKH B COOTBETCTBUU C TEXHUYECKHM 3aJlaHUEM C
HCITIOJIB30BAHUECM CPCACTB aBTOMATU3alUN IPOCKTUPOBAHUSA, IMOJYUUBUICTO ITOATOTOBKY I1O
obpaszoBarenpHOM Tporpamme OakamaBpa 13.03.04 «buoTeXHWYECKHE CHUCTEMBI H
TEXHOJIOTHUH»

11.1. Meroauueckue ykazaHus JUid OOy4aroIMXCsl 10 OCBOCHHUIO JIEKIMOHHOIO
MaTepuaia

OcHOBHOE Ha3HauY€HUE JEKIHOHHOIO Marepuana — JIOTHYECKH CTPOIHOE, CUCTEMHOE,
IIyOOKOE M SICHOE M3JI0KeHHEe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIHMHM B
paMKax JUCHHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO IO TeME, a B OCBOCHUU
(GyHIaMEHTANBHBIX MPOOJIEM JAWCHUIUIMHBI, METOJOB HAy4yHOTO TIO3HAHMS, HOBEHIMX
JOCTHKEHUN HaydyHOUM MbIciau. B ydeOHOM mpoliecce JEKUHs BBIIOJIHSIET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0O M UH(OPMAIIMOHHYIO (GyHKIMH. JIEeKIus pacKpbIBaeT MOHATUIHBINA anmnapaT
KOHKPETHOH oOnactu 3HaHUA, e€ MpoOJeMbl, JaeT IeIbHOE IPEACTAaBICHHE O IUCHUILINHE,
IIOKa3bIBACT B3aUMOCBS3b C JPYTUMH JUCLUILIMHAMH.

[Inanupyemble pe3ylnbTaThl IPH OCBOCHUH 00YyJarONMMHUCS JIEKIIMOHHOIO MaTepuaa;

— TIOJIyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX ONPEIEIIAETCS LEIEBON YCTAHOBKOM K KaXK1011 KOHKPETHOU TEME;

— IOJIy4E€HHUE OIBITA TBOPUECKOH pabOTBI COBMECTHO C MPENOJABATEIEM;

— pa3BUTHE MNPOPECCHOHATBHO-/ICNOBbIX  KAayecTB, JIOOBM K IpeaMeTy H
CaMOCTOSATEIBHOTO TBOPYECKOTO MBIIUICHUS.




— MOfBJIEHHE HEOOX0AUMOro HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITENTIbHOM paboThI;

— TIOJIyd€HHE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHUS HAYKd U TEXHUKA U O
MIPOTHO3€ UX Pa3BUTHUS Ha OJyKaiIme rofpl;

— HAYYUTHCS METOJAMYECKH 00padaTbiBaTh MaTepuan (BBLACTSATH TJIaBHBIE MBICTH H
MOJOXKEHUS, TIPUXOAUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSITh WX B  Pa3IUYHBIX
bopMyITHpOBKax);

— IOJYYeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOIMMBIX TEPMUHOB M TIOHSITHH.

JIeKIMOHHBI  MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpallMEd ClauioB |
UCIIOJIb30BAHUEM pA3aTOYHOTO MaTephaia MpH TMPOBEIEHUHM KOPOTKHX JUCKyccHil 00
O0COOEHHOCTSAX MPUMEHEHUS OT/ICTBHBIX TEMATHK MO TUCIUTIINHE.

CrpykTypa mperocTaBieHUs JeKIIMOHHOIO MaTepuaa:

- JIGKIIUH COTJIACHO paznenaM (Tadin.3) u temam (Tabm.4).

— Bcerynnenue — 4acTh JIEKIHMH, I1€dh KOTOPOW - 3aMHTEPECOBATh M HACTPOUTHh
ayIUTOPUIO HA BOCIpUSTHE ydeOHOro martepuana. B ero cocraB BXoAsT: (OpMYyIHPOBKA TEMbI
JEKIUH, XapaKTEepUCTHKA €€ npodeccuoHanbHOW 3HAYUMOCTH, HOBH3HBI M CTCICHH
W3YYCHHOCTH, IIEJIM JICKIMM; W3J0KEHHE TIUTaHa JIEKI[MH, BKIIOYAIONIEr0 HAaWMEHOBAHUS
OCHOBHBIX BOIIPOCOB, IMOJUIEKAIMX PACCMOTPEHUIO Ha  JIEKIUH; XapaKTepucTHKa
pPEKOMEHIyeMOW JIMTepaTypbl, HEOOXOAMMOW I OpPTaHW3alMd CaMOCTOSTeIBbHOW pPabOTHI
CTY/IEHTOB; PETPOCHEKIIUsA-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPONUION JIEKIHH,
CBSI3b MX C HOBBIM MaTepualioM, YKa3aHUE Ha €ro poJib, MECTO M 3HA4YE€HHE B JAHHOM
JUCLUIIIMHE, a TAKKEe B CUCTEME JIPYIUX HaYK.

— OcHOBHasi 4acTh - M3JIOKEHUE COJEP)KAaHHUS JIEKUUU B CTPOIrOM COOTBETCTBUM C
INpEVIOKEHHBIM IUIAHOM. BKIIOYaeT packpblBalOLMW TeMy JIEKIUM KOHLENTYAJIBHBIH U
dakTHUecKuid Marepuall, €ro aHajiu3 M OILIEHKY, pa3Iu4Hble CIIOCOObI apryMeHTaluu M
JTOKa3aTeJIbCTBA BBIIBUTAEMBIX TEOPETHUYECKUX MOJTOKEHU.

— 3awmoueHue - TOABEJACHUE OOIIEro uTOra JIEKIMH, O0000IIeHUE Marepuana,
dopMynHpoBKa BBHIBOJOB MO TEME JIEKI[MU; OTBETHI Ha BOIIPOCHI CTYJICHTOB.

— Jlig Haanekalero OCBOCHMS Kypca XMMHUU HCIIOJB3YIOTCS CIIeMalbHbIE HATIISTHBIC
CpelncTBa, ¢ MOMOIIBIO KOTOPBIX MOXKHO TI€pelaBaTh CTyIeHTaM WH(POPMAIMIO O BEIIECTBAX,
0o0BEeKTaXx M CylecTBe (PM3MYECKUX U XUMHYECKUX MpeBpalleHuii. J[eMOHCTpalus OIBITOB,
MOJIENTM KPUCTAUIMUECKUX PEIIETOK, TaONHMIbI M TUJIaKaThl ¢ SHEPreTUUYECKUMH JuarpaMmmamu
00pa3oBaHMs MOJICKYJI, PEAKIINi ¢ KaTaIM3aTopaMu U 06€3 HUX | T.1I.

— OcymecTBaeHUE KOHTPOJIS 32 BEICHUEM CTYACHTaMH KOHCIIEKTA JICKIIUN; OKa3aHHE
CTyACHTaM IIOMOIIM B BEICHWUM 3alMCH JICKUWU (AKIEHTHPOBAHUE HW3JIOKEHUS MaTepuaia
JICKIIMH, BBIJEJICHUE TOJI0COM, MHTOHAI[MEH, TEeMIIOM pedyd Haubosiee BaKHON uHQopmanunu,
MCIIOJIb30BAHUE TIay3 JUIsl 3aUCH TaOIHII, CXEM)

11.2. MeTtoauueckne yKa3aHUS JUISI OOYJarOIMXCS IO BBIMOJHEHHWIO JIA00PAaTOPHBIX
pabot

B xome BeImonHeHHs 1a00OpaTOpHBIX paboOT oOydaroumiics MOKEH YIIyOHTh U
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOM METOAMKON M TEXHMKOM
HKCIIEPUMEHTAa B COOTBETCTBMHM C KBAJM(UKAIIMOHHOM XapaKTepUCTUKOW OO0ydaromerocs.
Bemmonaenne 1abopaTtopHbIX paboT COCTOUT M3 SKCIEPUMEHTAITBHO-TTPAKTUYECKON, PacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIBHBIX MEPOIIPUSATHH.

Beimonnenune naGopaTtopHbIX pa®oT oOydaronmMcs SBJSETCS HEOThEMJIEMOW YacThIO
U3y4CeHUS JUCHHUIUIMHBI, ONpEnessieMOd Yy4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreyrBaroLIMM peIlieHUE CIEeIYIOIMX OCHOBHBIX 3a7jay 00y4aroLerocs:

— TOpuOoOpeTeHHe HABBIKOB HCCIEJOBAHMS IPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM JUCIUIIINHBL,

— 3aKperuieHue, Pa3BUTHE M JACTalM3alus TEOPETHMYECKUX 3HAHUM, MOJYYEeHHBIX Ha
JEKIUSX;



— MOJy4yeHHEe HOBOHM MHQOpMAaINK M0 U3y4aeMOU T CUUIIINHE;

— nOpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENBHOM  paboTBl ¢ J1a0OpaTOpHBIM
obopynoBaHuEeM U MpudOpamH.

3ajaHue U TpeOOBaHMU S K IPOBEICHUIO J1a00PATOPHBIX PabOT

3amanne W TpeOOBaHUS K BBIMOJHEHHIO Ja0OpaTOpHbIX pabOT MPHUBEICHH B
METOJNYECKUX YKa3aHHUSIX:

— Xumus : XUMHUYECKHE PEAKINH, BHI3bIBAIOIIME HJIEKTPUUECKUI TOK, SJIEKTPOTHBIE
MOTEHIMAIbl U JIEKTPOABUKYIIIME CHUJIBI : [ DIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUs K
BBITTOJIHEHUIO JlabopaTopHoil paboTel / C.-IletepO. roc. yH-T a’poKOoCcM. MPUOOPOCTPOCHUS ;
coct.: FO. C. Huxonaes, T. E. KpbutoBa. - DnekrpoH. TekcroBbie maH. - CIIO. : M3n-Bo I'YAIL
2015. - 19 c.

- Xumus. TennoBoit a¢ddexT (FHTATBIMA) XUMUYECKOH peakuuu : [ DIeKTpOHHbBIN
pecypc] : MeToIM4ecKie yKa3aHus K BBITIOJHEHUIO 1aboparopHoit padoter / C.-Iletepb. roc. yH-
T a’pokocM. mpubdopoctpoenus ; coct.: T. E. KpbeutoBa. - Dnekrpon. tekctoBbie gad. - CIIO. :
Wzn-so I'YAIL 2023. - 22 c.

- Xumusi : DKBUBAJICHT. 3aKOH OJKBHBAJIEHTOB : [ OJIEKTPOHHBIN pecypc]
METO/IMYECKUE YKa3aHUs IO BBINOJHEHHIO JlabopaTopHoi pabotel / C.-Iletep6. roc. yH-T
a’pokocM. npubopoctpoenus ; coct.: T. E. KpbutoBa - DnekrpoH. TekcroBbie naH. - CII6. : U3n-
Bo I'YAII 2021. - 19c.

- Xumus. Kopposus metamios : [ DIeKTpOHHBIN pecypc] : METOINYECKUE yKa3aHUs
10 BBHITIOJIHEHHIO J1abopaTopHbIX pador / C.-Iletepl. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS ;
coct.: FO. C. Hukonaes, T. E. KpbuioBa. - Dnekrpos. tekctoBbie faaH. - CIIO. : M3a-Bo I'YAIL
2016. - 27 c.

Crpykrypa 1 dopma otdera o J1adopaTtopHoi padbore

1. Llenb paboThI.

2. JlaboparopHoe o0opynoBaHHUE.
3. Omnucanue SKCriepuMeHTa.
4. OO6paboTKa pe3yabTaToB

TpeboBanus k 0QOPMICHUIO OTUYETA O JIAOOPATOPHOU padboTe

TUTyaBHBIM THCT OTYETa JOJKEH COOTBETCTBOBATH LIAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymeHnTtaruu ['YAIT httpsJ//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(QOPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeboBaHusl NpUBEICHBI B CEKTOpe HOpMATUBHON nokymeHTaruu [ YAII
https://quap.ru/regdocs/docs/uch

[lpu dopMUpOBaHUH CIHICKA MUCTOYHHKOB CTYJACHTAM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusiMu crangapra ['OCT 7.0.100-2018. Ilpumepbl odopMieHHUs CIHCKA HUCTOYHUKOB
NPHUBEICHBI B CEKTOpe HOpMaTUBHOM nokymenTtanuu ['YAIL https//guap.ru/regdocs/docs/uch

1. BeimonHeHb He0OX0IUMbIE PACUETHI.
[TocTpoens! rpaduyueckie 3aBUCHMOCTH OT 33JJaHHBIX TapaMETPOB.
CrenaHbl BEIBOJLI.
BeimotHeHbI KOHTPOJIBHBIE 33/IaHUS HA TEMY JIA0OPAaTOPHOUM pabOTHI.

B

11.3. Meroauyieckue ykazaHHs AJs OOYJAIOUMXCS MO MPOXOXKIACHUIO CaMOCTOSTEIHHOM
paboThl

B Xo/e BBITIOJHEHUSI CAMOCTOSITEIBHON pabOThl, OOY4YarOIMICS BBITIOIHSACT paboTy IO
3aaHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE IperiojaBarels, Ho 0e3 ero HermocpeaCcTBEHHOTO
Y4aCTHSI.

B mporiecce BBIMONHEHHS CaMOCTOATENBHON paboThl, Y oOydaromerocs GopMupyeTcs
1enecoodpasHoe IIaHUPOBaHUE PabOYero BpEeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBHIKM B YCBOCHHHU M CHCTEMATHU3allMHM NMPUOOpETAaeMbIX 3HAHHM, 00ECIICUNBAET BHICOKHM
YPOBEHb YCIIEBAEMOCTH B TMEPUOJ OOYydeHHUS, IOMOTaeT IMOJYYUTh HABBIKM TMOBBIIICHUS
poeCCHOHATFHOTO YPOBHSIL.


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

MeroauueckuMu ~ MaTepualiaMd, — HalpaBJSIONMMH  CAMOCTOATENbHYIO  paboTy
00y4aIONMXCASABIISAIOTCSA :
—  y4yeOHO-METOJIMYECKUM MaTepual 1o AUCLUIIINHE;

11.4. Meroauueckue ykazaHus JUid OOy4arOmMXCsl 10 MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAE€MOCTH.

Texkynmii KOHTpPOJIb YCIIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJb KAaueCTBa 3HAHUU
00yJarommxcs, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C LEJIbl0 OLIEHHMBAHMS XO/Ja OCBOCHUS
JTUCIUTLINHBI.

B Teuenue cemecTpsl CTYIEHTHI:

1. 3anmTa mabopaTOpHBIX pabOT

2. BelllosiHeHHE TPOBEPOYHON PaOOTHI IO TeMe JIabopaTOpHOU paboThI

3. pemieHue 3a1a4 MO TeMe JIabopaTOPHOH pabOTHI.

4. Jlng TeKylmero KOHTPOJIS YCIIEBAEMOCTH MCIOJIB3YIOTCS TECThl, MpPUBEJIEHHBIE B
tabnmune  18.

11.5. Metoauueckue ykazaHus Uil OOYJalOLMXCS IO MPOXOXKJICHUIO IPOMEKYTOUHOH
aTTeCTallUH.

[IpomexxyrouHnas  arrectanust  OOy4aroIMXCsl — MPEIYCMAaTpUBAE€T  OLEHUBAHUE
IPOMEKYTOUHBIX U OKOHYATEJIBHBIX PE3YJAbTaTOB 00ydeHHUs Mo aucuuiianHe. OHa BKIIOYAET B
ceost:

— nuddepeHunpoBaHHBIA 3a4eT — 93TO (opmMa OLEGHKM 3HAHUN, MOJYyYEHHBIX
00y4aroMMCsl TPU U3YUYEHUH AUCIUTIINHBI, TOCEIICHUH JICKIIUN, BBITTOJTHEHUH Ja00paTOPHBIX
paboT, KOIJIOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuana Ha 3a4€Te C OIEHKOM  «OTIUYHOM,
«XOPOILOY, «YIOBJIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

B Teuenme cemectpa CTyAeHTY HeoOXoaumo caath He meHee 50% madopaTopHBIX padoT,
BBINOJIHUTh TeCTUpOBaHUs B cpeae LMS He Huxke oueHku "ynoBieTBoputTenbHO". B ciydae
HEBBITIOJHEHUN BBIIICU3TI0KEHHOTO, CTYACHT, MPH YCHEIIHOM MPOXOXKACHUHN MPOMEKYTOUHOM
arrectariuu B (Qopme nud.3adyera, HE MOXKET TOJYYUTh ATTECTAIMOHHYIO OIIEHKY BBIIIS
"xopormo".

CucreMa OIEHOK MPU MPOBEICHUH TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTallu
OCYILIECTBJISIETCS. B COOTBETCTBUM C PYKOBOISAIMM JOoKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «IlonoxkeHue O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M IMPOMEKYTOYHOW aTTeCTalluu
CTYIEHTOB U AaCIHUPAHTOB, OOyJArOIMXCS MO O0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO
obpasoBanus 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 BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI

JlaTa BHeceHus
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol
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