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AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBJIeHHIO NoArotoBku/ coeruansHoctd 25.03.01
«TexHuueckas OSKCILTyaTallusl JIETAaTeNbHBIX alMapaToB M JBUraTesiel» HalpaBJI€HHOCTH
«QKCITyaTalluss W HWCHBITaHUS AaBUALIMOHHOM M KOCMHUYECKOM TexHUku». JlucuumnivHa
peanm3yercs kKageapoit «Ne5y.

JucnumirHa HateneHa Ha OPMUPOBAHUE Y BBITYCKHUKA CIIEAYIOIMX KOMIETEHIIUM |

OIIK-1 «CnocobeH ucnoab30BaTh OCHOBHBIEC 3aKOHBI MAaTEMAaTHKH, €JMHHUIBI H3MEPEHUS,
(dyHIaMEeHTaIbHBIE MPUHIUINBI U TEOPETUYECKUE OCHOBBI (DM3HKH, TEOPETUUECKOW MEXaHWKH,
TUJIPaBJINKH, UMEIOIIME OTHOLICHHE K TEXHUYECKOMY OOCITY)KUBAHHUIO BO3IYIIHBIX CYIOB)

ConepxaHue AUCUUIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C O3HAKOMJICHUEM
UCTOPUU XUMHM, a TaKKE C OCHOBHBIMH HAINPABICHUSMU M TEHACHIUSAMU pa3BUTUS
COBPEMEHHOW XUMHUM. OJTa Hayka H3y4aeT MaTepHAIbHBIM MHp, 3aKOHBI €r0 pa3BUTHS,
cnenuuYeckyro XMMUYecKyro (opMmy IBHKeHUsT MaTepuu. B mporecce u3ydeHUs] XUMHHU
BbIpa0aThIBACTCSl HAYYHBIM B3MVISA HA MUp. 3HAaHHUE XUMUHM HEOOXOJUMO JJIsl TIJIOJOTBOPHOM
TBOPUYECKOM JIeATeNIbHOCTH OakanaBpa 000N HAaNpaBlIEHHOCTH. 3HAHHE XUMHUHU IO3BOJISET
copMHpOBaTh COBPEMEHHOE HAy4HOE IPEACTaBICHHE O MAaTEpUHU, BEIIECTBE KaK OJHOM M3
BHUJIOB JIBUKYIICHCS MAaTEpUH, MEXaHU3ME IPEBPAIECHUN XMMUUYECKUX COCTUHEHU N, CBOUCTBAX
MaTepHaloB O XMMUUYECKUX Ipolleccax B COBPEMEHHON TexHHKe. [Ipu m3ydueHnu Kypca XuMHU
HE00X0/IMMO TIPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJA/JETh TEXHUKOW XMMHYECKUX PacueToB,
BbIpa0OTaTh HABBIKK CaMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKUX OKCIEPUMEHTOB U
0000meHus  QakroB. [loHuMaHWe  3aKOHOB XHMHHM TIOMOXET CTYICHTY B pELICHUU
IKOJIOTUYECKUX Mpo0ieM. 3HaHWE Kypca  XUMHH HEOOXOAMMO W U MOCIEIYIOIIETo
YCIIEIHOIO U3y4eHUs CHEUUATBHBIX JUCHUIIINH.

[lpenonaBanue AMCUMILIMHBI OpeaycMaTpuBaeT cienyioume (opMbel OpraHu3aluu
y4e0HOTO0 Tpolecca: JIEKIUH, JAb0paTOPHbIE, CAMOCTOSTENbHAs paboTa 00yJaroIerocs.
[IporpamMmMoli AMCUMIJIMHBI TPEAYCMOTPEHBI CIEAYIONME BHUJIBI KOHTPOJIS: TEKYILMH

KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B opme AuddepeHIInpOBaHHOIO 3a4eTa.
OOm@st TpyI0eMKOCTh OCBOCHUS JUCIUTIIMHBI COCTABJISET 3 3a4eTHBIX eMuHUIBI, 108 yacos.

S3bIK 00y4YEeHUS IO TUCITUTUIMHE «PYCCKUM.



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI

Lenp maHHOW AMCHUIIIMHBI — YCBOCHUE CTYJACHTAMH TEOPETHYECKUX OCHOB OOINCH XUMUH,
XAMUH BOKHEUIIMX JJIEMEHTOB M WX HEOPraHWMYECKMX COCIUHEHUM, (opMupoBaHme
XUMUYECKOTO MBIIUICHUS Y CTYICHTOB, PA3BUTHE HABBIKOB MCIOJIB30BAHUS CBEICHUN O (PU3UKO -
XUMUUYECKHX CBOMCTBAaX PA3NMYHBIX CHCTEM JUIsI CHUHTE3a COOTBETCTBYIOLUIMX COEIMHEHU,
BBITTOJIHCHUE TEPMOJUHAMHYCCKMX M KHHETHYECKHX pacueToB. IIproOpereHme HEKOTOpOro
OTBbITa JKCIIEPUMEHTATBHBIX HCCIEAOBAHUN Ui Pa3padOTKH  HOBBIX METOAOB CHHTE3a H
NpUAAHUS MaTepuaiaM 3aJaHHOM CTPYKTYpbl, M KOMILIEKca CBOWCTB. IlpencraBienue
BO3MOKHOCTH CTY/JCHTaM Pa3BUTh M MPOJEMOHCTPUPOBATh HABBIKA B 00JIACTH WHHOBAIIMO HHBIX
TEXHOJIOTHH.

1.2. JIMCIUIUIMHA BXOJMUT B COCTaB 00s3aTEIIbHON YacTH 00pa30BaTEIIBHON MPOTrPaMMBbI
BhICIIeTO0 oOpazoBanus (ganee — OIT BO).

1.3. TlepedeHb MmIaHUPYEMBIX PE3YIbTATOB OOYUEHHS 1O AUCIHUILINHE, COOTHECEHHBIX C
TUTaHUpYeMbIMH pe3ynbTatamu ocBoenust OIT BO.

B pesynbrare uM3ydeHHs IMCHMIUIMHBI OOYy4arOUMACS JODKEH 00JIafaTh CIICIYFOIMMU
KOMIIETCHITMSAMH WM X YacTAMH. KOMITETCHIIMN ¥ WHIAKATOPbI MX JOCTHIKEHUS IIPUBEICHBI B
tabmwuie 1.

Tabnuna 1 — [epeueHb KOMIETCHITMI U UHIMKATOPOB MX TOCTHKCHHUS

Konu
Kareropus (rpymnna) Kon u HanmMeHOBaHUE WHIMKATOpA
HanMEHOBaHUE

KOMIICTCHII MU JOCTHIXXCHHU S KOMIICTCHIIN U
KOMIIETCHIIU

OIIK-1 Cnocob6en
M CIIOB30BATh
OCHOBHBIE 3aKOHBI
MaTeMaTHKH,
STMHUIIBI
M3MEpeHUS,
(byHIaMEeHTaTbHBIE
MPUHIIATIBI 1
OOmenpodeccnoHanbHBIE | TEOPETUYECKUE
KOMITETEHII U OCHOBBI (PH3UKH,
TEOPETUYECKON
MEXaHUKH,
TUJIPABIINKH,
HMMEIOIHe
OTHOIICHUE K
TEXHUYECKOMY
00CTYy)KHBaHUIO

BO3AYIIHLIX CYIOB

OIIK-1.3.2 3HaTh 3aKOHBI (M3UKA U XUMHHU
JUTSL OLIEHKH 3HAYEHUM mapaMeTpoB
(U3UYECKUX CHCTEM

OIIK-1.Y.4 ymeTh aHaIM3UPOBATH
XUMHUYECKUE TPOIECCHI, TPOUCXOSIIME TIPU
B3aMMOJICHICTBHH BEIIECTB, PACCUUTHIBATH
BO3MOKHOCTHU UX MPOTEKAHUS

2. Mecrto qucuuIinHb B cTpykType OI1
Jucnumiraa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 0OYIAIOIIMMICS
MPU U3YyYCHUU CIACAYIONMX TUCLIUIIINH:
- «MaremaTnka. MaTeMaTHYSCKHH aHaIN3.

- «®uzukay»
- « Maremaruka. Teopust BEpOSITHOCTH U MAaTEMATHYECKAsE CTATHCTUKA
- «<MaTemMaTuKa, aHaJUTHYECKas FrEOMETPHUS U JIMHEHHas anreopay;

3HaHI/I5I, IMMOJIYYCHHBIC TPU U3YYCHUHN MaTCpUualia HaHHOﬁ AUCHUIIIINHBI,




MMEIOT KAK  CaMOCTOSITEJIbHOE 3HAaYEHHE, TAK U MOTYT MCIIOJIb30BATHCS MPU U3yYEHUH
JOPYTUX AUCLUILINH:
— «Texamyeckass AUarHOCTHKA,

— «OCHOBBI TEXHUYECKOW IKCILTyaTallMH JIETAaTEIbHBIX allllapaToB W aBUALIMOHHBIX
IBUTATEIC»

— «Iudporbie HHGOPMAITMOHHBIC YITPABJISIFOIIME CUCTEMBI

— «AdpoaMHAMHMKA U JUHAMHUKA MOJIETa

— «OCHOBBI TEOPUHU HAZICKHOCTH»

— «Texamueckas JUBAarHoOCTHUKa»

3. O0BeM u TPYTOEMKOCTh JAUCITUTIITUHBI
Jlanubpie 00 oOmem oObeMe AMCHUIIMHBI, TPYIOEMKOCTH OTAEIbHBIX BUJOB Y4ue€OHOU
paboThI 1O TUCLUIIINHE (M pacHpeaeseHue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEICTABIECHBI B
Tabmuie 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIINHBI

TpynoemMKoCcTh Mo
Buj yuebHol paboThl Bceero ceMecTpam
Ne2
1 2 3
Obwasn mpyooemkocmp oucyunIuHbl, 3/ 108 3/108
3E/ (uac)
U3 Hux yacoe npakmuueckoit n0020mMoeKu
Ayoumopnbie 3anamus, BCEro 4ac. 12 12
B TOM YHUCJIE:
nexiuu (JI), (qac) 6 6
npakrudeckue/cemurapckue 3anatus  (113),
(dac)
nabopaTtopHbie paboTsl (JIP), (wac) 6 6
KypcoBoii mpoekT (pabora) (KII, KP), (dac)
JK3aMeH, (Jac)
Camocmoamenvnasa paboma, Bcero (4ac) 96 96
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, sk3ameH (3auer, dudd. 3au, HAudd. Hudd. 3au.
DK, ) 3au.

£33

[Ipumeuanue: KaHAMAATCKHI SK3aMeH

4. ConepkaHHue TUCITUTUIAHBI
4.1. Pacnpenenenue Tpyl0€MKOCTA TUCLUMIUIMHBI 10 pa3ziesiaM U BUJaM 3aHATUM .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh TPUBEICHBI B TabmuIIe 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCHUTIIIMHBIL, UX TPYIOEMKOCTh

Paznensl, Tembl qucuuniunbl - | Jlekiuu I13 (C3)| JIP KII CPC
(gac) (gac) (uac) (gac) (uac)
Cemectp 2

Paznen 1: Beenenue B XUMHIO 1 2 12




Tema 1.1.IloHsTHE BemecTBa u
XPIMI/I‘-IGCKOﬁ peaKuI/m, OCHOBHBIC

OTIPEICTICHHSI.

Tema 1.2

CrexroMeTpruuecKrue 3aKOHBI.
OyH1TaMEHTaIbHbIE TOHATHUS U 3aKOHBI
XUMMH.

Tema 1.3.CriocoObl onpenienieHus
KOJINYECTBA BEICCTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: CtpoeHue BeriecTBa

22

Tema 2.1. OCHOBHEBIE CBEJICHHS O
CTPOCHHUU aTOMOB; KBAHTOBBIE YK CIIA.

Tema 2.2. [lepuoguueckuii 3aK0H
JI.1.Menneneena.

Tema 2.3. XumMnueckasi CBsA3b, BUJBI
XUMHUYECKOU CBSI3H.

Tema2.4. Meton BaJICHTHBIX CBSI3EH,
KOBaJICHTHAS CBA3b.

Tema2.5. Meton MOJIEKYIIpHBIX
opOuTanei.

Tema2.6. HeBasleHTHBIC THITBI CBSI3CH
HOHHAs CBSI3b, METAJUIMYUECKAS CBSI3b,
BOJIOPOJHAs CBS3b, CUJIbI BaH-1ep-
Baannca.

Paznen 3:XumMuueckne CUCTEMBI.
OO6ume 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

34

Tema 3.1. DHepreTuka XMUMHUYECKUX
MPOLIECCOB, BHYTPEHH SIS SHEPINS,
SHTAJIBIIHS, SHTPOIUS.

Tema 3.2. sneprus ['n66ca,
HaIPaBJIEHHOCTh XUMHUYECKUX
IIPOIIECCOB, XUMHUECKOE U (ha30BOE
paBHOBECHE.




Tema 3.3. CKOpOCTbh XUMHYECKOM
peaKIu ¥ METO/Ibl €€ PeryJupOBaHMUS,
3aKOH JIeHCTBHS Macc,

Tema3.4. DHeprus akTUBaLIUU,
ypaBHeHHE AppeHnyca, IpaBuiio Bant-
T'odda, katamuzaTopsl u
KaTAINTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbI, 1ucIIepCHBIE
CHCTEMBI, ClIOCOOBI BBIPAKEHU S COCTaBA
pacTBOpPOB,

Tema3.6. DyekrponuTHYECKas
JICCOLIMAIIUS, BOJHBIE PACTBOPEI
AJEKTPOJIMTOB, BOJOPOIHBIN
MOKa3aTelb, peakiuy oOMeHa,
TUAPOIIN3 COJICH.

Tema3.7. CBoiicTBa paz0aBICHHBIX
pPacTBOPOB HEIIEKTPOIUTOB, BOJHBIE
pPacTBOPHI SIEKTPOIUTOB, 3aKOH
paz6aBnenust OcTBalIbaa, 3aKOHBI
Payus.

Pasnen 4. OcHOBEI
AIEKTPOXUMUYECKUX TPOIECCOB.

18

Tema 4. 1.0KHCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKITUT

Tema 4.2.XuuMUYECKHE UCTOUYHUKHU
AJICKTPUYECKOTO TOKA. I'ajbBaHMYECKHE
SJIEMEHTEI.

Tema 4.3. DnexTposn3, 3aKOHBI
®dapaes.

Tema 4.4. Koppo3us u 60pb0a ¢ Hel.

Paznen 5:CBoiicTBa MpOMBIIITIEHHO-
BAKHBIX DJIEMEHTOB U UX COCIUHEHUN

10

Tema 5.1. Kitaccbl XUMAYECKHUX
COCTMHEHUH, CBOMCTBA ITPOMBIIIIIEHHO
BAXKHBIX DJIEMEHTOB U UX COCIUHEHMH.




Tema 5.2. Xummdeckas
uneHTudukanus. Metozs 6
XMMHYECKOTO MCCIIEIOBAHMS U aHaIn3a
BEINECTB M UX TIPEBPAICHUMN.

Hroro B cemectpe: 6 6 96

Hroro: 6 0 6 0 96

[lpakTnueckass MOArOTOBKA 3aKIIOYAETCd B HEMOCPEICTBEHHOM  BBINOJIHEHUHU
oOydalolMMHCS ~ ONpEIEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
pO(eCCUOHAIBHOM JIESATENBHOCTHIO.

4.2. ConepkaHue pa3iaesioB U TeM JIEKIIMOHHBIX 3aHATHH .
CopeprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuiie 4.

Tabmuna 4 — ComepxaHue pa3esioB ¥ TEM JICKIIHOHHOTO ITUKIIA

Howmep pasznena Ha3Banue u cogepxaHue pa3esioB U TEM JIEKI[MOHHBIX 3aHATHI

Pazpnen 1 BBenenue B xumuio.

Tema 1.1. [lonsTHe BelmecTBa U XMMUYECKOM PEAKIIUN, OCHOBHBIE
OIpeIeNeH UL

Tema 1.2. Crexuomerpuueckue 3akoHbl. OyHIaMEHTAJIbHBIEC TOHATUS U

3aKOHBI XUMHWH.

Tema 1.3. CniocoOwI ompeiesieH!sT KOJIMYeCTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CtpoeHue BelllecTBa

Tema 2.1. OCHOBHBIE CBEICHUS O CTPOSHUH aTOMOB; KBAHTOBBIC YHCJIA.

Tema 2.2. [lepuonuueckuii 3akon [[.M.Menneneena, cBsa3b [1.C. co

CTPOCHHEM aTOMaA.

Tema 2.3. XUMHYECKas CBSI3b, BUJBI XAMAYECKOM CBS3H.

Tema 2.4. MeTtoxa BaJIeHTHBIX CBsI3€i, KOBaJICHTHAS CBSI3b.

Tema 2.5. MeToa MONEKYISIpHBIX OpOUTANEH.

Tema 2.6 HeBaneHTHBIC THUIEBI CBS3CH: MOHHAS CBI3b, METAIUITMUCCKAS

CBsI3b, BOJOPOHAs CBA3b, CUIIbI BaH-nep-Baanbca.

Paznen 3 Xumuueckre cucteMbl. O01me 3aKOHOMEPHOCTH XUMHYECKUX
MPOIECCOB.




Howmep paznena

Hazpanue u COJACPIKAHUEC Ppa3aCIOB U TEM JICKHMOHHBIX 3aHATHH

Tema 3.1.

DHepreTuka XAMUYECKUX MPOIECCOB, BHYTPEHHSIS SHEPIHUs,
TENI0BOU YPPEKT XUMHUUECKUX peakuuit, 1-i, 2-ii, 3-i 3aKOHbI
TEPMOJIMHAMUKHA, DHTPONHSI, KaK YHKIIHSI COCTOSIHUS, SHTAIBITHS.
XUMHYECKUN TOTCHITHAIL.

Tema 3.2.

OHCPIUsA FI/I66C3, HaITpaBJICHHOCTb XUMHYCCKUX ITPOICCCOB,
XUMHYECKOC U (1)330B0€ paBHOBECHC.

Tema 3.3.

CKOpOCTL XUMHUYECKOMN pCakun U METOAbI €€ PETYJIIMPOBAHU A,
3aKOH HeﬁCTBHH Macc.

Tema 3.4

DHeprus akTUBallMY, ypaBHEHUE AppeHunyca, IpaBuio Bant-
l'odda, kaTamu3aTopbl U KaTATUTHYECKHE cUCTeMbl. OCHOBHOM
MOCTYJaT XUMUYECKON KNHETHKH, KHHETHYECKOE YPaBHEHUE.
BnusHue Temneparypbsl Ha CKOPOCTh XMMUUYECKOM PEAKIINH,
ypaBHeHUe AppeHuyca. MexaHu3M NPOTEKaHUs KaTAIMTHYECKUX
peakuuii. Xumuueckoe paBHoBecue npuHiun Jlelllatense.

Tema 3.5

PacTBOpBI, UICTIEpCHBIE CUCTEMBI, CITIOCOOBI BEIPAKEHUSI COCTaBa
pactBOpoB. TepMoIMHAMUYECKIE XapaKTePUCTUKU Ipoliecca
00pa3oBaHMs PACTBOPOB. CHIIBHBIC M CJIA0BIE SJIEKTPOJIUTHI,
WOHHEBIE PABHOBECHS B BOJHBIX PACTBOPAX, MIPOU3BEICHUE
PacTBOPUMOCTH

Tema 3.6

DJIEKTPOIMTHYECKAsT TUCCOLMAIUS, BOJHBIE PACTBOPHI
3JIEKTPOIUTOB, BOJIOPOIHBIN MTOKA3aTENb, PEAKITUHN OOMCHA,
TUAPOJIU3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBJIeHHBIX PACTBOPOB HEIEKTPOJIUTOB,
KomnuratuBHble CBOICTBA pacTBOPOB, 3aKOHBI Pays.

Paznen 4.

OCHOBBI AEKTPOXUMUYECKUX MPOLECCOB.

Tema 4.1.

OKHCIIUTEIFHO-BOCCTAHOBUTEIBHEIE pCakunu

Tema 4.2.

XUMHYECKHE NCTOYHUKHU JIEKTPUUYECKOTO TOKA. ['aibBaHWUYECKue
3JIEMEHTBI, CTAHJAPTHBIE JIEKTPOAHBIE TOTEHIIH AL, JIBOMHOMN
JJIEKTpUYECKUM ciIof. YpaBHeHue HepHcra. PaBHOBECHBIN.
ANIEKTPOAHBIN NoTeHHal. CTaHJapTHBIA BOJIOPOIHBIN AJIEKTPOI.

Tema 4.3.

DJieKTpoiin3, 3akoHbl Papajes

Tema 4.4

Koppo3sus u 6oprba ¢ Hell.

Paznen 5.

CBolicTBa IMPOMBIIIUICHHO- BAXXKHBIX 3JICMCHTOB U UX COGHHHGHHﬁ.




Howmep paznena

Hazpanue u COJACPIKAHUEC Ppa3aCIOB U TEM JICKHMOHHBIX 3aHATHH

Tema 5.1.

Macja.

Knaccbl xumuueckux coelMHEHU, CBOMCTBA TPOMBIITIEHHO
BRKHBIX DJIEMEHTOB U UX COeTUHEHUN KOMITO3UIIMOHHBIE
marepuaisl. Kepmersr. Xumust metamos (Al Fe, Sn,Pb,Mo)
Xumust Hemetawios: C,S1,S |, dymiepen, kapoun. Torara
(TBEpIOE, )KUIKOE, TA30BOE), CMA30YHbIE MaTEPHAIIbI, MOTOPHBIE

Tema 5.1.

aHajan3a).

Xumuueckas uaeHTH KA. MeTo bl XMMHYECKOTO

HCCIICJOBAHUS U aHAJIN3a BEILECTB U UX IIPEBPALLECHUN.
KavectBeHHBIN 1 KOMMYecTBeHHbIN aHam3.(I paBuMeTpruyueckuid,
TUTPUMETPUUECKU I, KOMINIEKCOHOMETPUYECKHIT METO/IBI

4.3. Tlpakrnueckue (ceMUHApPCKHUE) 3aHSITHUS

Temnbl MPaKTHYCCKUX 3aHIATUHN U UX TPYAOCMKOCTb NIPUBCIACHBI B Ta6n1/1ue 5.

Tabnuua 5 — [lpaktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

N3 Hux Ne
No | Tewmsl mpaktuueckux | @opMbl IpakTHYeCKUX | TpydoeMKOCTh, |MPAaKTUYECKOH | pazaena
/1 3aHATHHI 3aHATHI (uac) MOATOTOBKH, | IUCIIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO
| |
Bcero
4.4. JlabopaTopHBIE 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUN U X TPYIOEMKOCTh TIPUBEACHBI B Ta0OIuIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U KX TPYAOEMKOCTh
Tpynoemko 13 nux
Ne npakrude | Ne paspena
i HanmenoBanue 1abopaTopHBIX paboT CTh cKoif S —
(wac) MOJITOTOB
KH, (4ac)
Cemectp 2
1 Omnpenenenue  (DHTANBNUM)  TEIJIOBOTO 3 1 3
a(pexra peakuu HeEUTpaTU3aIUH.
2 | 3mepenue W pacueT  DIEKTPOAHBIX 3 1 4
MOTCHIUAIOB METaJIJIOB u 311C
raJbBaHUYECKUX JIEMEHTOB.
Bcero: 6 2

4.5. KypcoBoe npoeKkTupoBaHue/ BHIOJIHEHUE KypCOBOM PabOThI

VY4eOHBIM MJIaHOM HE MPETYCMOTPEHO




4.6. CamocrosrTenbHas paboTa 00yJaronmxcs
Bunpl camoctosiTenbHOM paboThl M €€ TPYJOEMKOCTh MPHUBEACHBI B TA0IUIIE 7.

Tabnuua 7 — Buael camoctosiTenbHOM paboThI U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 2,
Bun camoctosTensHOM paboTh
qac qac
1 2 3
W3yuenue TeopeTnyeckoro Marepuaa
50 50
mucuutuabl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 2 2
Homammee 3ananue (/13) 4 4
Kontponbsubie pabotsl 3a0uHnkoB (KP3) 20 20
[ToaroroBka K MpoOMeXyTOYHOU 20 20
arrectaruu (I1A)
Bcero: 96 96

5. TepedyeHb y1eO0HO-METOIMIECKOTO O0CCIICUCHUS
JUTSI CAMOCTOSITENIEHON PabOThI 00YJAIOIIMXCS MO TUCIUIIINHE (MOIYIIIO)

VYuebHO-MeToANYECKHE MaTepHallbl JJIsl CaMOCTOSITENbHON paboThl OOydJarolmXcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb eYaTHBIX U DJEKTPOHHBIX YIEOHBIX HU3TaHUH
[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUHN MPUBENEH B Tabnuie 8.
Tabmuna 8— [lepedeHb MeyaTHbBIX U AIEKTPOHHBIX YUCOHBIX M3JaHMI

KomnuectBo
SK3EMILISIPOB B
OnoOIMoTEKE
(xpome
AJIEKTPOHHBIX
9K3EMILISIPOB)

HIucgp/ URL ampec bubnuorpaduueckas ccplika

https//urait.ru/bco | Tnunka, H. JI. OOmias xumust B 2 T.: Y4COHHUK 17151 BY30B /
de/512502 H. JI. 'nunka ; mox penakmueii B. A. Tlonkosa,

A. B. badkoBa. — 20-¢ u3z., nepepad. u qon. — MocCkBa
WsnarensctBo IOpaiit, 2023. — 353 ¢. — (Briciee
obpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | OOmiast 1 HeopraHuyecKass XUMUs. 3aJauHUK : yaeOHOe
e/432806 nocobue s akagemuueckoro OakanaBpuara/ C. C.
babxuna [u np.] ; mon penakuueii C. C. babkunoit, JI. 1.
TomuHoO#. — Mockga : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akamemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Tekct : anekrponHslii / bC FOpaiit
[caiiT]

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE MIPOIIECCHI : |
DnekTpoHHBIH pecypc] : yaeoHoe mocobue/ T. E. Kpbuiosa,
T. W. ®omuuesa ; C.-IleTep0. Troc. yH-T a3pOKOCM.
npuOOpPOCTPOCHUS. - DIEKTPOH. TEKCTOBbIE JaH. - CaHKT-
IlerepOypr : U3n-Bo I'VAIL 2019. - 77 c.

I'ypos, A. A. Xumus: Teopust U IpakTuka. Metayuisl u



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

e.lanbook.comybo | crutaser : yuebuuk / A. A. I'ypos, I1. B. Ciautukos, K. H.

ok/172907 Mennbix ; moa penakiuend A. A. 'ypoBa. — 2-e u3., UCIp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumus. OCHOBHBIE CTEXHOMETPUUECKIE 3aKOHBI, CTPOEHHUE
BEIIIECTBA, TEPMOJAMHAMUKA, KHHETHKA, PACTBOPHI,
AICKTPOXUMHUSL: [DIEKTPOHHBIN pecypc| : yaebHoe mocobue /
T. E. KpsutoBa, T. 1. ®omuuena ; C.-IletepO. roc. yH-T
a’POKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : U3n-so ['YAIL 2020. - 148 c.

Xumus : yaeOHuK i By30B / A. A. I'ypos [u 1p.]. - 2-¢
54 X45 u3a., crep. - M. : Isn-Bo MI'TY um. H. 3. baymana, 2004. - 15
784 c.

OOmas u Heopraunveckast xumus : B 2 T. T. 1 : 3aKoHBI 1
https//znanium.co | xoHIenuy : yaeOHOe mocodue / moj pen. akajemuka PAH
m/catalog/product/ | A. IO. ITuBamze. - 2-e u3z. - Mocksa : Jlaboparopus 3HaHHH,
1984044 2022. - 495 c. - (YueOHUK a1 BeIcied mkojnl). - ISBN
978-5-93208-576-9. - Tekct : anexrporHbIi. - URL:

OcHoBEBI 0011Ie# XUMHY : yaeOHOe mocobue/ B. . 20

SHESS Endumos. - 2-¢ 3. - M. : THOPA-M, 2017. - 256 c.

Xumust: yaeOHUK JUIS BBICIIMX y4eOHBIX 3aBefeHuil / [ A. A.
https://e.lanbook.co | T'ypo X465 u ap.]. - 4-eusn., ucnp. - Mockaa:

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

7. TlepedeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HH(POPMAITHOHHO-TEJICKOMMYHUKAITMOHHOM ceTn « THTepHEeT»
[lepeuenn AIEKTPOHHBIX o0pazoBaTeNbHBIX pecypcoB uH(QOpMaIInOHHO-
TeHeKOMMYHHKaHHOHHOﬁ CCTHu «I/IHTepHCT», HCO6XOI[I/IMI)IX JII OCBOCHUA JOUCHHUITIINHBI
npuBezeH B Tabnwuie 9.

Tabmuma 9 — IlepedeHb SJEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpcOB HMHGPOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «MHTepHEeT»

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

o0pa3zoBaTeNbHBIN
CalT Ul CTYACHTOB

8. Ilepedenn MHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenp mporpaMMHOTO OOECHEUYEeHHSs, HUCIOJB3YeMOro TMPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MPOoILIecca MO TUCIUTIINHE.
[lepeuenp MCIOIBL3YEMOTO MPOrPAMMHOTO OOeCTIeYeHUs MpecTaBiieH B Tabmuie 10.

Tabmuna 10— Ilepeyenb nporpaMMHOro obecreueHus

Ne mi/mt HaumMmenoBanue

1 MS Office u MS Windows

8.2. IlepeyeHp MH(QOpPMaIIMOHHO-CITPaBOYHbIX CUCTEM, UCTIOJIb3YEMBIX pu
OCYIIECTBICHUH 00pa30BaTENbHOTO MpoIiecca Mo AUCUUIINHE


https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997

[lepeyeHb HCHONB3yeMBIX HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTaBICH B
Tabmune 11.

Tabnuna 11— Ilepeyens MHGOPMAITIOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npengycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CocraB  MaTepuanbHO-TEXHUYECKOM  0a3bl, HEOOXOIUMON i  OCYIIECTBICHUS
00pa3oBaTenBLHOTO Mpollecca Mo JUCIUILINHE, MPEJCTaBIICH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUYECKOM 0a3bl

Howmep aynuropun
HanmMeHoBaHuMe cOCTaBHON YacTH MaTepHalIbHO-TEXHUUECKOH 0a3bl | (IpH
HEOOXOITMMOCTH )

Ne
/o

1 | JlekiiuoHHAas ayAUTOPHSI C UCIIOJIB30BAHUEM JIEMOHCTPAIIHOHHBIX 32-01 (I'actemno,15)
Ta6JII/IL[ U CXCM, Hepno,unquKoﬁ CHUCTEMbI XUMHNUYCCKUX IJICMCHTOB
. N.MenneneeBa, o0pa3iioB MUHEPATIOB, MOJEIIEH
MIPOCTPAHCTBEHHBIX PEUIETOK.

2 | Cnenuanu3upoBaHHaAs XWMHUYECKas J1abopaTopus ¢ 33-02, 33-04
HCIIOJIb30BAHUEM JIEMOHCTPAIIMOHHBIX IJIAaKaTOB, J1abopartopHeix | (I"actemno,15)
CTCHJIOB M YCTAaHOBOK JJIsl OTPE/CICHHS SKBUBAJICHTA METALJIa,
M3MEPEHUS JIEKTPOJHBIX MIOTEHIIMAIOB, CKOPOCTH KOPPO3HUH -
METaJIOB - MIJITMBOJIETMETPBI; aHATUTHUECKUAE U JICKTPOHHBIC
BECHI; 1abopaTtopHble pH-MeTphl, HEHTPU(YTH U KaJOPUMETP.

10. OueHouHBIE CpeACTBA I TPOBEACHUSI TPOMEKYTOUYHOUN aTTeCTaIlluu
10.1. CoctaB OLCHOYHBIX CpPEIACTBIUIA TPOBEICHUS ITPOMEKYTOYHOW aTTeCTalluu
oOyyaronmxcsi 1Mo AUCIUTUIMHE MpuBeIeH B Tabauie 13.
Tabnuma 13 — CoctaB OLIEHOYHBIX CPEJICTB AJIs TPOBENICHUS IIPOMEXKYTOUHOM aTTecTaluu

Bug npomexxyTouHoil aTTecTaunu IlepedyeHb OIEHOYHBIX CPEJICTB

JuddepeHinpoBaHHbIN 3a4ET Cnucok BOIIpOCOB;
Tectsr;

10.2. B xauecTBe KpUTEpPHUEB OICHKH YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI OO0ydaronmMucs MpUMeHsieTcsl S5-OajulbHas IKajda OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEeHIIN, KoTopas mpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOKET MCIOJIB30BATHCS
100-6amnpHas  mKama ~ MOAYIBHO-PEMTHHIOBOM  CHCTEMBbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJTb30BAHMS KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKATBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oueHku ypoBHS cQOPMHUPOBAHHOCTH KOMITETEHIIUN

Or1eHKa KOMIIETEHIIU

5-0aTbHAs TTIKUTA XapakrepucTika COPMUPOBAHHBIX KOMIICTEHLIHIA
— 00y4aroUMHCS DIIYOOKO U BCECTOPOHHE YCBOMJ IMPOrPaMMHBINA
MaTepuai,
CODIIHOD ~ YBEPEHHO, JIOTUMHO, OCIEAOBATENIBHO U TPAMOTHO €TI0 H3/IAraeT;
GATICHON — ONUpasCh HA 3HAHUS OCHOBHOM W JONOJHHUTENHHOM JIUTEpaTyphl,

TECHO MPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C HpaKTquCKOﬁ
JACATCIIbHOCTBIO HAIIPpaBJICHH S,
— YMCJIO 00OCHOBBIBAET U APTYMCHTUPYCT BBIIBUTACMBIC UM UJICU




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

— JIeJIacT BBIBOJIBI M OOOOIICHHUS;
— cBOOOJIHO BJIAJICET CUCTEMON CHEIIMATIM3UPOBAHHBIX MTOHSATHH.

(XOPOLIO»
<GA4YTCHO»

— 0OyJaIOLMICS TBEPIO YCBOMJI MPOTPAMMHBIN MaTepHal, TPaMOTHO H
M0 CYIIECTBY WU3JaraeT €ro, ONHpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTYpHhI;

— He JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHHUS C MPAKTHUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4HbIE MOJIO0KEHHUS;

— JIeJIacT BBIBOJIBI M 00OOINCHHUST;

— BJIAJICET CHCTEMON CIEIUAIN3UPOBAHHBIX ITOHSITHH.

«YOOBJICTBOPUTCITEHO»
<GAYTCHO»

— 00OyJaroNMicsl YCBOMJ TOJIBKO OCHOBHOHW IMPOTPaMMHBIA MaTepual,
MO CYIIECTBY H3JIaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEpaTyphl;

— JIOMYCKAaeT HECYIECTBEHHbIC OMMOKA  HETOYHOCTH;

— UCIIBITHIBACT 3aTPYAHEHUSI B MPAKTHYECKOM MPUMEHEHHU 3HAHUU
HaIpaBJICHUS;

— cnabo apryMEeHTUPYeT Hay4dHbIE TOJIOXKCHHUS;

— 3aTpyaHseTcs B GOpMyIHpPOBAaHUH BBHIBOJIOB U OOOOITICHUI;

— YaCTHYHO BJIQJICET CHCTEMOH CIIeINaTN3UPOBAHHBIX TTOHATHH.

<HCYIOBJICTBOPUTCIIBHO»
(HC 3a4TCHO»

— oOyJaronmicss HE YCBOWJI 3HAUUTEIBHOH YacTH IPOrPaMMHOIO
Marepuana;

— JIOTYCKaeT  CYUIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpH
paccMOTpEeHUH MPoOIIeM B KOHKPETHOM HaIlPaBIICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUUYECKOM TPUMEHEHUH 3HAHUI;

— HE MOKET apryMEHTHPOBATh HAYYHBIE ITOJ0KECHHUS,

— He GOopMyNHUpYeT BHIBOAOB U 000OIEHHUI.

10.3. TumnoBbIe KOHTPOJIBHBIC 3aaHUSI UM HHBIC MaTCPHAIBI.
Bompocsr (3a1aun) a1 Sk3aMeHa MpecTaBiIeHbl B Tabmuie 15.

Tabnuua 15 — Bormpocs! (3agaun) 1uist 2K3aMeHa

Ko

Ne i/ [lepedyens BompocoB (3a1a4) AJs IK3aMeHa a

WHJIMKaTOpa
VY4eOHBIM JIAaHOM HE MPETYCMOTPEHO
Bompocsr (3amaun) st 3adeta / audip. 3auera mpencTaBieHbl B Tabmmie 16.
Tabmuna 16 — Bonpocs! (3agaun) mist 3aueta / qudd. 3auera
Kon
Ne ni/m [lepeuyens BompocoB (3anay) asus 3aueta / nud. 3adera
p P (3anas) 1 PG WHIMKaTOpa
1. KBaHTOBO-MexaHMYeCKask MOJENb CTPOEHUS aToMa. OIIK-1.3.2

CMBICIT .

CdopmynupyiTe OCHOBHBIE MOJI0KEHHS KBAHTOBON MEXaHHUKH .
1.KBanTOBas s3HEpIUA

a. KopnyckynsspHo-BOIHOBOMW Jyalln3M, JaTh IIOHSTUE, OIPEACIICHHUE

0. YpaBuenue [le-bpoiinsa, nate moHsATHE, ONpeACICHUE

2. [lpunuun HeonpeneneHHocTH I 'eiizenOepra, MareMaTHyecKas

3alych NpUHLIMIA HeonpeaeneHHocTH ['elizen0epra, gusnyeckuii

2. Atom. Chopmynupyiite onpenerseHre MOHSITHS «aToM». ATOMHOE OIIK-1.3.2




AP0, MOHATHE, ONPENEICHUE, COCTAB aTOMHBIX sJIep. 3aKOHBI
JIBYOKEHUSI MUKPOUYACTHI], BOJIHOBAsI PYHKIIUS, AaTh OMpPEACICHUE U
TIOHSITHE BOJTHOBOU (DyHKIINH.

VYpauenue llIpenunarepa mus aroma Bogopoaa. Chopmynupyite
MOHATHE BOJHOBOMH (yHKkMu, KBaHTOBBIC uncna. Jlaiite
onpeneneHrne KBaHTOBBIM uncinaM, X GU3NUECKUH CMBICII.
[IpuBenuTe mpUMEpHI 3alI0JIHEHUS aTOMHBIX OpOuTaei
JJIEKTpOHaMH , aaiite noHsatusa [Ipunnuny 3anpera [laynu, [IpaBumy
Xynpa, npasuity KiedkoBckoro.

OIIK-1.3.2

Ilepnonnueckas cucrema 1. MenneneeBa. Cdopmynupyiite
noustue [lepuoauueckoit cucremsl 35ieMeHTOB. Chopmynupyiite
[Tepuonuueckuii 3akoH MeHpeneeBa, U JaiTe COBPEMEHHYIO
dopmynupoBky. [laiite onpenenenue rpynmsl, nepuoaa s [1C.

OIIK-1.3.2

[leproan4HOCTS U3MEHEHU S CBOMCTB 3JIEMEHTOB, CHOPMYIUPYHTE U
JalTe OIPEIEICHUE TAKUM MOHATHAM, KAK PaJnyc aTOMOB Y HOHOB,
SHEPIUM MOHU3ALUU, CPOACTBO K DIIEKTPOHY,
JNEKTPOOTPULIATEIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTENIBHAS
ciocoOHOCTh. IlpuBenuTe npuMepsl U 0OBACHUTE 3aKOHOMEPHOTO
M3MEHEHHUS CBOMCTB 110 IEPUOAY U IO IPYIIIE.

OIIK-1.3.2

XuMHUecKas CBsI3b, CHOPMYIUPYHTE MOHATHE XUMUYECKON CBS3H.
HazoBute ocHoBHbIE Xapakrepuctuku X.C. KBaHTOBO-
MEXaHMYECKUE MTPEACTABICHNUS O IPUPOIE XUMUYECKOU CBSI3H,
teopus ['efitnepa u JIonioHa, gaiTe MOHATHE 0Opa30BaHUS
JBYXaTOMHOH MouieKynbl. ChopMyaupyiiTe NOHITHE METOAA
BaJICHTHBIX cBs3el, ykaxute tunsl XC. [IpuBeaure npumepsl.
KoBasieHTHas CBSI3b, AATh ONpEAEICHUE, TPUBECTH TPUMEDBI.

OIIK-1.3.2

ChopmynupyiiTe MOHITHE XUMUYECKON CBSI3H.
HeBaneHTHbIE THUIIBI CBS3M: METAJUIMYECKasA, NANTE ONpEAcIICHUE
TaKOW CBSI3M M OOBSCHUTE MEXaHH3M 00pa30BaHUS .

OIIK-1.3.2

CdopmynupyiiTe moHATHE THOPUIU3AIUN aTOMHBIX OpOUTAJIEH.
[lepeuncnure Buapl TMOpuau3anuii. JlaiiTe ompenenaeHu e MOHITHS O
MOJIIPHOCTH MOJIeKyNl. [IpuBenure mpuMepsl OJIPHOU U
HETOJIIPHON MOJIEKYJIBI.

OIIK-1.3.2

ChopmynupyiiTe mnoHsTHe XUMHYECKOW TepMoauHamuku. Jlaiite
oTpe/ieNieHU e MOTHOM YHEPTUH CUCTEMBI, €€ (PU3UYECKUil CMBICT,
chopMyIIUpYHTE TEPBBIN 3aKOH TEPMOIUHAMUKHU. JlaiiTe
onpeieJeHrne BTOPOrO U TPETHETO 3aKOHA TEPMOANHAMUKH.

OIIK-1.3.2

10.

ChopmynmupyiiTe TOHSITHE XUMHUYECKON KUHETUKU. JlaiiTe
onpeieJIeHNe OCHOBHOIO MOCTYJIaTa XUMUYECKOU KMHETHUKH.
CdopmynupyiiTe TOHATHE MOJEKYISIPHOCTH PEAKIIUH U MOPSIKA
peakuuu. Ilepeunciaute GakTopbl BIUSIONME HA CKOPOCTh
XAMUUYECKON peakinu. YpaBHEeHUE AppeHuyca , ypaBHeHHEe BaHT-

Todda.

OIIK-1.3.2

11.

Cdopmynupyiite moHsTHE pacTBopa. HazoBute OCHOBHBIC
XapaKTEepUCTUKU pacTBopa. JlailiTe moHsATHE O cI0c00ax BRIPAKECHUS
KOHLIEHTPALIMI pacTBOPOB, KAKME BU/IbI KOHI[ECHTPALUM CYLICCTBYIOT.
KomnuraruBHbie CBOMCTBA paCTBOPOB, JANTE OMPEACICHUE ITOTO
MOHATUA. YKaXHUTE 3aBUCUMOCTb TEMIIEPATYPhl KPUCTAIIIM3ALNUN U
KUIIEHUS OT KOHLIEHTpALUH pacTBOPA.

OIIK-1.3.2

12.

ChopmynupyiTe MOHATHE 30HHOW TEOPUHU KPUCTAIIJIIOB, JTAWTe
OIIpENIEIICHUE pealbHbIX KpUCTALIOB. [laliTe onpenenenue
HECTEOXUMETPUYECKUX COETUHEHUM UM COETMHEHNUIM NepeMEHHOI0

OIIK-1.3.2




COCTaBa, MPUBEAUTE IPUMEPHI KPHCTAIIIOB TIEPEMEHHOTO COCTaBa

13. CdopmynupyiiTe moHATHE PacTBOPOB 3EKTpoauToB. HazoBute OIIK-1.3.2
CBOHCTBA 3JICKTPOJIUTOB, DJIEKTPOINTHYECKAS IUCCOLIMAIIHS,
ompeneseHrne U PU3NIECKUN CMBICI 3TOTO SIBICHUSI.

14. CdopmynupyiiTe moHATHE BOAOPOAHBIN MOKa3aTenb. JlaTh OIIK-1.3.2
omnpeneneHne HOHU3anuH BoJbl. OOBSICHUTH TCOPHUIO JAUCCOIHAINH
KHCIIOT ¥ OCHOBaHMi. [IpuBecTn mpumepsl qucconnanuy cladbix 1
CHJIBHBIX 3JIeKTponuToB. Hanmcars ypapHeHue OctBanbia.

15. Cdopmynupyiite monsitue IlpousBenenue pacrBopumoctu. Jlaiite OIIK-1.Y 4
oTpejieNieHue mporiecca pactBopeHus. MoHHO-0OMEHHbIE PeaKInH,
JTANTe ONpEeICHUE TMAPOIIN3a COJICH, MEPEUUCINTE BUIbI
TUJIPOJIN3a, IPUBEAUTE IPUMEPHI.

16. Copmynupyiite mouariue OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX OIIK-1.V .4
nporueccoB. [laiiTe onpeneieHne OKUCIUTENb, BOCCTAHOBUTEND,
MIPUBEINUTE IPUMEPHI U YKKHUTE B KAKUX CIIy4asX MOXKET OJUH U TOT
K€ DJIEMEHT BBICTYIIATh KAK OKUCIUTENb UM KaK BOCCTAHOBUTEIID.

17. ChopmynupyiiTe mOHATHE «DJIEKTPOJIHBIN MOTEHITHA. JlaiiTe OIIK-1.Y 4
orpeseneHre U PU3NYECKUil CMBICI ABOMHOTO AIEKTPHUYECKOTO
cnost. OOBSICHUTE SIBJICHUS CKayka MoTeHnuaita. Hanummre
ypaBHeHHe HepHcTa. DIeKTpoIin3 paciiiaBoB U pacTBOPOB, AalTe
OTIpeJIeNIEHNE ATOTO SBJICHUS, HAMUIIMTE MPOIECCHI MPOTEKAOIME
Ha aHOJIC M Ha KaToJIe.

18. Copmynupyiite nonsarue kopposust meraiioB. HazoBute daxropst, | OIIK-1.Y.4
BIIMSIIOLIE HA KOPPO3HIO METAIJIOB. OOBSICHUTE MEXaHU3M
KOPPO3HOHHBIX IporeccoB. HazoBuTe criocoOb! 3anMThl OT
KOPpO3HH.

19. Cdopmymupyiite monsaTie cramu. Ha3oBuTe OCHOBHBIE OIIK-1.V .4
KOHCTPYKIIMOHHBIE MeTasuibl. CBOMCTBA AJIFOMUHUSL., XpOMa,
Kenesa, ux nomydeHue 1 pahuHUpPOBaHUE, UCTIOIb30BAHUE B
CaMOJIETOCTPOEHUU U PHUOOPOCTPOCHUH.

20. CdopmynupyiiTe MOHATHE TMOIMMEPOB., CTPOCHUE OJIUMEPOB U OIIK-1.V .4
CIIOCOOBI MTOJTyYEeHHU S, HA30BUTE IPUMEHEHHUE ITOJIMMEPOB B
MPOMBIIITIEHHOCTH

21. Copmynupyiite monaTue xuMuyeckol uieHTudukanuu Bemecrs, | OIIK-1.V.4

HazoBute MCTOAbI KOJIMYCCTBCHHOI'O aHaIn3a . Kaxue BHJIbI
WHCTPYMCHTAJIbHOI'O aHAJIM34a BbI 3HACTC.

[lepeuenr TeM Uil KypcOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pPabOThI
npe/cTaBIeHbI B Ta0mmIe 17.
Tabnuua 17 — Ilepeuenpb TeM Ui KypcOBOTO MPOEKTUPOBAHUSI/BBINOIHEHUS KYpCOBOM pabOTHhI

No 11/ [TpumepHBIil TepeueHb TeM i KypCOBOTO MPOSKTHPOBAHUS/BBITIONHECHUS
} KypCOBOM pabOThI

Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO

Bompocel i mpoBeneHUS MPOMEKYTOYHOM aTTecTallid B BHUIC TECTHPOBAHUS
npeAcTaBaeHbl B Ta0bmuie 18.

Ta6muna 18 — [pumepHbIil IepedeHb BOIPOCOB ISl TECTOB

Ne n/m IIpuMepHBIi IEpeUYeHb BOIIPOCOB AJIsI TECTOB Kon
WHJIMKaTopa

1. | DHepruio 3JeKTpoHa MOJTHOCTHIO XapaKTEPU3YIOT KBAHTOBBIE YUCIA ... OIIK-1.3.2




a.l mum;

b.nu m; ;
C.mMy g
dnut;
2. | Barome, BJIGKT(L;)OHHaSI Q)ogMyna KOTOpPOTO OIIK-1.V .4
15225%2p°3523p°3d1%4s%4p°4d®5s?, ... BaNCHTHBIX 3IEKTPOHOB . ..
a. 3;
b. 2;
c.9;
d.b5.
3. | CriuHOBas BAJICHTHOCTH JIEMEHTA 1C B OCHOBHOM COCTOSIHMY PaBHA ... OIIK-1.3.2
a. 5; b. 2;
d.3; e. 4
4. | B aToMe XUMHUYECKOTO AJIEMEHTA .... TPU P-IJIEKTPOH Ha BHEIIHEM OIIK-1.3.1
YHEPreTUYECKOM YPOBHE.
a. Sc; b. Sb;
d. Ge, e. Si
5. | Haubonee 31eKTpooTpULIaTENbHBIM 2JIEMEHTOM cpelu npeacraBieHusix: | OIIK-1.Y .4
a. HaTpHil;
b. 6powm;
C. ¢pTop;
d. xkucmopon
6. | Pacnonoxuts anemeHTsI ||A moarpymnmsl B HOpsiiKe YCHIICHUS OIIK-1.V 4
METAJINYECKUX CBOKCTB:
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
7. | B xnopuze xanbius CaCly ... xumuueckas CBsI3b. OIIK-1.3.2
a. HEMOJISIPHASI KOBAJICHTHAS,
b. mossipHas koBasieHTHAS,;
C. HOHHAS;
d. MeTayuinyeckas
8. | I'a3, mpucyrcTByronmii B ctpatocdepe, KOTOpblid OTQUIBTPOBBIBAET OIIK-1.V .4
HEKOTOPBIC U3 COJTHEYHOTO YIABTPAPHOIECTOBOTO U3IYUCHUS U
obecrieurBaeT 3(PPeKTUBHYIO 3aIMTY OT JIy4EBOTO MOPAXKCHHUSI KHUBBIX
CYIIIECTBA.
a. Iemmit;
b.o30H;
C. KUCJIOPO/Ia;
d. MeTan
9. | Merayutyprudeckuii mporecc, B KOTOPOM METasll IOJydeH B OIIK-1.V .4
pacIiiaBJICHHOM COCTOSTHUH, HAa3bIBACTCS:
a. BBIIVIABKA,;
b. oGoxur;
C. IpOKaJIMBAHUC,
d. meHa pasmenecHusI
10. | AAnpo aToma BOJOPOa COCTOUT U3: OIIK-1.3.2
a. 1 mporon; b.1 mporon + 3 HEHTPOHQ,;
c. 1 meiirpon  d. 1 anmexrpon
11. | Ox30TepMuUecKasl peakius XapaKTepUu3yeTcsl YCIOBHEM ... OIIK-1.V .4




a. AH=O0; b. AH>0 ;
c. AH<0; d. AS>0

12. | ®opmyna Ui pacdera W3MEHEHHsS SHTANBNUM B Xoae xummueckoit | OIIK-1.V .4
peakiuu, npoTekaroliei mo ypasuenuto 2A + 3B = C + 4D, umeert Bu:
a. AHJ. = (AHc +AHp) - (AHa + (AHg);
b. AH Y, = (AHc +4 AHp) - (2 AHA + 3 AHg);
C. AH g = 2 AHa +3 AHg) - (AHc +4 AHp);
d. AH, = (AHc +4 AHp) + (2 AHa + 3 AHg);
e. AHI?CaKIII/II/I: (AHA + AHB) + (AHC + AHD)
13. | 3aKkoH, KOTOPBIH IMIACHUT, YTO KOJUYECTBO ra3a, pacCTBOPEHHOTO B OIIK-1.3.2
KHJIKOCTH, TIPOTIOPIIOHATBHO €r0 MapIHaTbHOMY JIABJICHHIO |
a. 3akoH [lampToHa
b. 3akon I'eit Jltoccaka
C. 3aKkoH I'eHpu
d. 3akon Paysist
14. | BeipaxkeHue 1/ KOHCTaHThI paBHOBECHsI cuCTeMbl 00paTuMbIX peakiuii | OIIK-1.Y .4
2Nz (r) + O2(r) < 2 N0 (r) umeer Buj ... (0TBeT a)
- INOF o INOL
[N,F[O,] [N.][O,]
ck=INFIO .y 2 INOF
[N,OI [N,I’
15. | Kaxkoit u3 BUJIOB KOHIIEHTPALIUH SIBJIETCSA MTPUOIU3UTETBHON OIIK-1.Y.4
(TexHUYECKOM)
a.MpoueHTHast
b. monspHast
C. HOpMaJIbHas
d.tutp
16. | Kakoe BemiecTBO SBISIETCS OCHOBOM (MM3MOJIOTHYECKOTO pacTBopa OIIK-1.3.2
a.KBr
b.NaCl
c.LiCl
d.NH,ClI
17. | HeiiTpanbHas cpena nuMeer: OIIK-1.V .4
a. pH=7.
b.pH=11
c. pH=2
d. pH=5
18. | denongranenH B pacTBOpax LeI0ueii CTAHOBUTCS: OIIK-1.V .4
a. MAJIMHOBBIM
b. Kpacubeim
C. CHHUM
d.xénTheiM
19. | OTpunarenbHO 3apsSHKEHHBIE HOHBI HOCST Ha3BaHUE: OIIK-1.3.2
a. KATHOHBI
b. annonbI

C. IPOTOHBI




d.HeHTpOHBI

20. | TTomoxxuTeNnbHO 3apsHKEHHBIE HOHBI HOCAT Ha3BaHUE: OIIK-1.V .4
a. KATHOHBI  C. TPOTOHBI
b. annonbI d. HEUTPOHBI
21. | TIpomecc Fe“ + 2e = Fe" npoucxouT B rabBaHMYIECKOM JIIEMEHTE ... OIIK-1.V .4
a.Mg | MgCl, || FeSOq4 | Fe
b.Al | HCI | Fe
c.Al'| AICk || FeCk | Fe
d.Fe | FeSO4 || CuSO4 | Cu
22. | HasnekTpoaxBraibBaHUUE€CKOMAIIEMEHTE OIIK-1.3.2
Fe | Fe(NOs3)2 || Pb(NO3)2 | Pb mpoTekatroTIpoeccs! ...
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 snexTponn3e BOAHOIO PacTBOPA ... HA HHEPTHBIX JEKTPOAAX OIIK-1.V .4
BBIICIISIIOTCS. TOJIBKO BOJOPO U KUCIOPOI.
a. ZnCly, b. KF ; ¢.ZnS0O, ;d. KCI,
24. | Ilpu s1eKTponn3e BOAHOTO PACTBOPA ... HA AJIEKTPOIaX MPOUCXOAAT OIIK-1.Y.4
nporeccsr: 2H,0 + 2e = H, +20H , S —2e=8°
a. NaSOqy; b. CdSO4;
c.CuS ; d.Na,S ;
e. Na,SO3
25. | TIpomecc, mpoTeKaromMii Py AJIEKTposin3e pacTBopa ximopuaa meau(Il) OIIK-1.V .4
CuCl, HaTmIaTHHOBOM aHOJIE, ONMCHIBACTCS ypaBHEHUEM
a.2Cl 2e—ChL
b. 2H20-4é—>02+4H+
C.Pt- 28 —Pt**
d.Cv*+2&8 > Cu’
26. | Ilpu 27eKTpOXMMHYECKOH KOPPO3UU B CHCTEME “‘MarHuii — 0J10BO” B OIIK-1.Y .4
KUCIION cpelie Ha KaToje oopasyercs ...
a. Mg** ; b.H,
c. Sn**; d. OH ;
27. | Tlpu 27EKTPOXMMHYECKON KOPPO3UH B CHCTEME "IIUHK - cepedpo” B OIIK-1.V .4
KUCIJION cpenie Ha aHozie oOpasyeTcs ...
a. Zn“* b.Ag" c.H, d. OH
28. | Jlns 3anmThl KaIMUsI OT KOPPO3UH BO BIIAXKHOM BO3JIyXe B KAUeCTBE OIIK-1.3.2
KaTOJHOTO TOKPBITUS MO>KHO MCIIOJIb30BaTh ...
a. Al; b. Mn;
c. Co,; d.Cr,;
29. OIIK-1.Y.4

Tl'anpBannueckuii 31eMeHT BollbTa COCTOUT M3 IIMHKOBOM 1 MEIHOM
IIACTUH, IIOTPY’KEHHBIX B PACTBOP CEpHOM KuCIOThI. Ha
3JIEKTPOJAX ITOTO TaJbBAaHUYECKOTO JIEMEHTA MIPOTEKAKOT
CHEAYIOLME MPOLIECCHI:

aArZn-2e—>7n" K:2H +28 > H,




b.A:Cu-2e>Cl K 2H +2¢ > H,
C.A:7Zn-28—7n"" K:Cu”*+2&— Cu
d A:Zn -2 — Zn”  K:2H,0 -4 & — O, + 4H"

30. | B cocraB npoaykToB KOHTakTHOH Koppo3un Cru Ag B KHCIION cpefe OIIK-1.V .4
BXOJIHT ...

a. Cr(OH);

b. Ag,O

C. cosim xpoma (I11)
d. conu cepebpa (1)

31. | [lns yBenmu4eHUsI CKOPOCTH peakuuu (temmeparypubiii kodpduuuent | OIIK-1.Y.4
paBeH 3) B 27 pa3 HYKHO MOBBICUTH TeMIEpaTypy Ha ... TPaaycoB.
(4mcno30)

32. | Cxopocth peakuuu (TemrepaTypHblii koddduiueHt pasern 3) mnpu | OIIK-1.YV.4
noBbimieHnn Temreparypbl oT 300°C no 340°C yBenumuuBaercs B
pas.(uucso 81)

[lepeyeHb TeM KOHTPOJBHBIX PA0OT MO JUCHHMIUIMHE OOYYAIONMXCS 3a0YHOU (HOPMBI
oOydeHusi, pecTaBieHbl B Tabmie 19.

Tabymma 19 — IepedeHb KOHTPOIBHBIX PadOT

Ne n/mt IlepeueHb KOHTPOJIBHBIX PAOOT

1 DHepreTuka XMMUYECKUX MPOIECCOB

1.1 Pacuer TermoBbIX Y(MPEKTOB XMMHUUECKUX PEAKIIUIIC UCITOIB30BAHHEM
CTaHAPTHBIX TEPMOAMHAMUYECCKUX (QYyHKITHMN.

1.2 DyieMeHThI XUMUYIECKON TePMOIMTHAMHUKA

2 XuMuyeckas KHHETHKA

2.1.MexaHu3M XUMHYECKON PEaKiuu

2.2.CKopOoCTh XMUMHYECKON PEAKIINU

2.3.BnusiHre KOHIIEHTpaluu peareHToB. OCHOBHOM 3aKOH KHHETHKU
2.4.BnusiHue TeMieparypbl. DHEpIus aKTUBaIlU ITpoLiecca.

2.5. Bmusaue katanuzaropa. [lonstre o katanuse

2.6. XuMuueckoe paBHOBECHE.

3 CrtpoeHue aToma
3.1.KBaHTOBO-MeXaHUYECKasi MOJIEIb CTPOCHUSI aTOMA.
4 [lepuonnueckuii 3akoH. [lepuoAMYHOCTh CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX
COEIMHEHNH.
5 Xumnueckas cBsi3b. CTpOEHHE MOJIEKYJI CTPOEHHE TBEPJOrO BEILIECTBA.
6 DJIEMEHTBI XUMHUH TOJIYIIPOBOTHUKOB
7 PacTBOpBL, MUICTIEpPCHBIE CUCTEMBI, CIOCOOBI BHIPAKEHUSI COCTaBa PACTBOPOB.

TepMOIII/IHaMI/IquKI/Ie XapPaAKTCPUCTUKU ITpoHeccca O6p8.30BaHI/ISI PacTBOPOB. CUJIBHBIC U
cia0kle SJICKTPOJIUTBI, MOHHBIC PABHOBECHUA B BOJHBIX paCTBOpPax, MpOMU3BECACHUE

pPacTBOPUMOCTHU
8 DJIEKTpOAHBIE TOTEHIMANA . DJIEKTPOABUIKYIIME CHUJIBL.
9 DJIEKTPOJIN3
10 Koppo3ust metaninos
11 DU3NKO-XUMHYECKHE CBOMCTBA TOJIMMEPOB.
10.4. Meroauueckue  MaTepHalbl,  ONPEACISIONME  MPOLEAYPhl  OLIEHWBAHUS

WH]JIMKATOPOB, XapaKTEpU3YIOIMX JTanbl (GOPMUPOBAHUS KOMIETEHIIMU, COJepkKarcsa B
JIOKAJIbHBIX HOPMAaTHUBHBIX akTax [ YAIL permaMeHTUpYIOIMX TOPSAOK H  MPOLEIYPY




MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTeCTallMi O0Yy4arolUmXCs
I'YAIL

11. Meroauueckue ykazaHusl IJIsl OOyJarOMXCsl MO OCBOCHHIO AUCITUTIITUHBI
Mertoauueckne yKazaHHs It OOYYaAOIIMXCS 10 OCBOCHHIO TUCIIHITINHEI

Llenpt0  OUCIHUILIMHBLI SBJISETCS — IOJYYEHHE CTyACHTAMU HEOOXOIUMBIX 3HAHMM,
YMEHU U HAaBBIKOB B OOJIACTH XWMHH, YTO MO3BOJIUT UM YCHEIIHO PEIIATh TEOPETUUYECKUE U
MpaKTUYECKUE 3aJaui B 00JIACTH JKCIUTyaTalus JIETaTeNlbHBIX anmaparoB, OOydaronmecs
JIOJDKHBI OCBOWTBH JUCIUILIMHY Ha YPOBHE, IMO3BOJISAIONICM MM IMPUMEHHUTH CBOM HABBIKK B
cdepe TEeXHUYECKOW SKCIUTyaTallusl JEeTaTeNbHBIX alnapaToB W JBUTATENEH, IOIYYMBILETO
MOJATOTOBKY MO oOpa3oBaTesibHON mporpamme OakanaBpa 25.03.01. «Oxcruryatanus u
HCIBITAHWS aBHAIIMOHHON U KOCMHUYECKON TEXHHUKH »

11.1. Meroauueckue ykazaHus JUid OOy4arOIMXCsl 10 OCBOEHHUIO JIEKIIMOHHOIO
Martepuana

OcHOBHOE Ha3zHa4YeHHE JIEKIIMOHHOIO MaTepuana — JIOIMYECKH CTPOMHOE, CUCTEMHOE,
yOOKOEe W SICHOE H3JIOKeHHe YydyeOHoro marepuana. HasHaueHue cOBpeMEHHOH JEKIUU B
paMKax AUCIUIIIUHBI HE B TOM, YTOOBI MOJTYYUTH BCIO WHQOPMAIUIO MO TEME, & B OCBOCHUH
GyHIAMEHTATBHBIX MPOOJIEeM JUCIHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEUIMX
JOCTH)KCHUW HAydHOW MbICIU. B ydueOHOM mporiecce JEKIUs BBITTOIHSAET METOI0JIOTHYESCKYIO,
OpraHU3alMOHHYI0 U MH(opManonHylo (yHKuNU. JIekusa packpbIiBaeT MOHSITUWHBIN anmapaT
KOHKPETHOW 00yacTé 3HaHHS, €€ MpoOJIeMbl, JaeT IEeNbHOEe MPEACTaBICHHE O IMCIHILINHE,
MTOKa3bIBAET B3aMOCBS3b C IPYTUMHU JUCHUIITIMNHAMH.

[Tnanupyemble Pe3yabTaThl MPU OCBOCHUU 00YIAIOIIMMUCS JICKIIMOHHOTO MaTepraia:

— TIIOJYYE€HHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OMPEESAETCS LIEIEBON YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TIOJYYEHHUE ONBITa TBOPUECKONW pabOThl COBMECTHO C IIPETIOAABATEIIEM;

— pasBuTHE TpodecCHOHANbHO-/IEIOBBIX  KAayecTB, JIOOBU K MpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIUIEHHUSL.

— TOsIBJIEHHE HEOOXOMMOTO HHTEPECa, HEOOXOIUMOTO VISl CAMOCTOSITEIIBHOW PabOTHI;

— TIOJIyd€HHE 3HAHUM O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUS Ha OIMkKaiIme rofpl;

— HAYYUTBHCS METOAMYECKH 00padaTbiBaTh MaTepuan (BBLACTSATH IJIaBHBIE MBICTH H
MOJOXKEHUS, TIPUXOAUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSITh WX B  Pa3IUYHBIX
bopMyITHpPOBKax);

— IOJY4eHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U IMOHSATHH.

JIeKIMOHHBIM  MaTepuag MOXKET COMPOBOXKAATHCS JEMOHCTpAallMEd ClaujioB |
HCIIOJIb30BAHMEM PA3aTOYHOTO MaTephaia MpH TMPOBEIEHUHM KOPOTKHX JUCKyccHil 00
O0COOEHHOCTSAX MPUMEHEHUS OT/ICTBHBIX TEMATHK MO JIUCITUTLIINHE.

CrpykTypa npefocTaBJIeHHs JICKHMOHHOIO MaTepuaa:

- JIGKIUH CcOTJIacHO paznenam (tabn.3) u temam (Tadbmn.4).

— Bcerynnenne — yacTh JeKuMH, ILelb KOTOPOM - 3aMHTEpecOBaTh U HACTPOUTH
ayIUTOPUIO HA BOCIpUsTHE ydeOHOro marepuana. B ero cocraB BXoasT: (OpMYyIHpPOBKA TEMbI
JEKIUHU, XapaKTepUCTHKa €€ npodeccHoHaNbHOW 3HAYUMOCTH, HOBH3HBI U CTCIICHU
U3Y4YEHHOCTH, LEIM JIEKIUMH; H3I0XKEHUE IUIaHa JIEKIUH, BKIIOYAIOIIET0 HaWMEHOBAaHMS
OCHOBHBIX BOIIPOCOB, IOJ/UIEKAIMX PACCMOTPEHUIO Ha  JICKIUH; XapaKTepucTHKa
pPEKOMEHIyeMOW JIMTepaTypbl, HEOOXOAUMOW MJisi OpPTaHW3alMd CaAMOCTOSTEIBHOU pPaboOTHI
CTYACHTOB; PETPOCIEKIHSI-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOLUIOW JIEKUHH,
CBSI3b MX C HOBBIM MaTepUalioM, YKa3aHUE Ha €ro poJib, MECTO M 3HA4YE€HHE B JAHHOU
JUCLUIIIMHE, a TAKKE B CUCTEME JPYIUX HayK.

— OcHOBHasl 4acTh - HW3JIOKEHUE COJEPKAHMUS JIEKUUM B CTPOIOM COOTBETCTBUH C
IPEUIOKEHHBIM IUIAHOM. BKIIOYaeT pacKpbIBAOLMM TeMy JIEKIUM KOHLENTYAIBHBIH U




(GaKTHYEeCKUd Marephall, €ro aHajiu3 M OICHKY, Pa3Iu4HbIC CIIOCOOBI apryMCHTAIlMU H
JTOKa3aTEeIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX MOJTOKEHUA.

— 3awmoueHHe - TOJABEJACHUE OOIEro WTOora JeKIMH, OO0O0OIleHHEe MaTepuana,
(GopMyTHpPOBKa BBIBOJIOB IO TEME JICKI[MH; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

— ﬂﬂﬁ HaJIeKamero OCBOCHU A Kypca XUMHUHN I/ICHOJIBSYIOTCSI CIICHHUAJIBHBIC HAIJIAAHBIC
CPEICTBA, C TOMOIIBIO KOTOPBIX MOXHO IepelaBaTh CTYJACHTaM HWHQOPMAIIUI0 O BEIICCTBAX,
00bEKTaxX W CyIeCTBe (DM3MYECKMX M XUMHUYECKUX TMpeBpalleHuid. JIeMOHCTpalusi OIBITOB,
MOICIIN KpI/ICTaJ'IJ'II/ILIeCKI/IX pCHIéTOK, Ta6J'II/IIII)I 1 IIJIAKaThI C 3HepF€TI/I‘IeCKI/IMI/I I[I/Ial"paMMaMI/I
00pa3zoBaHMs MOJICKYJI, PEAKIINi ¢ KaTaIM3aTopaMu U 06€3 HUX | T.1I.

— OcyliecTBiICHIE KOHTPOIIS 32 BEIACHUEM CTYIECHTAMH KOHCIIEKTA JICKIHI; OKazaHue
CTy,JICHTaM IIOMOIIMM B BCIACHHWHN 3allMCU JICKIUHU (aKHCHTI/IpOBaHI/Ie HN3JI0KCHUS MaTepI/Iana
JICKIIMH, BBIJICJICHUE TOJ0COM, MHTOHAI[MEH, TEMIIOM pe4yd HauOoyiee BaXHOH WHQopMaruu,
MCIIOJIb30BAHUE TIay3 JUIsl 3aUCH TaOIHII, CXEM)

11.2. Metoauueckue YykazaHus JUId OOY4arOIMXCS MO BBIMOJIHEHHIO J1a0OPaTOPHBIX
pabort

B xone BbimongHeHus 1a00paTOpHBIX pPabOT oOy4aronmmMiics AOJDKEH VYriayOuTbh u
3aKpeNuTh 3HAHMUS, MPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJUKOH M TEXHHMKOM
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJM(UKAIIMOHHON XapaKTePHUCTUKOW OOYydJaroIerocs.
BeinonHenne n1abopaTopHbIX pabOT COCTOUT M3 SKCIEPUMEHTATBbHO-IPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIBHBIX MEPOIIPUSATHM.

Beimonnenune nabopaTopHbIX pabOT 0OydJaromMMCS SIBJISIETCS. HEOTHEMJIEMOM YacTbiO
U3y4eHUs JUCLMIUIMHBI, ONpelensieMOoil ydeOHbIM IIJIAaHOM, M OTHOCHTCA K CpEICTBaM,
00ecTIeYynBaIOLIIM pEIlleHUE CIEeIYIOIMX OCHOBHBIX 337ja4 00y4aroIerocs:

— IpUOOpeTeHHE HaBBIKOB MHCCIEJOBAHMS IPOLIECCOB, SABJIEHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM TUCIUIIINHBL;

— 3aKperuieHWe, Pa3BUTHE M JACTAIN3alUs TEOPETHUYECKUX 3HAHUH, IMOJYYCHHBIX Ha
JEKUHUSX;

— ToJydeHue HOBOW MH(OpMaIuu Mo u3y4yaeMou TUCIUIUIIMHE,

— IOpuUOOpeTeHHE  HABBIKOB  CAMOCTOSATENBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opynoBaHueM U pudopamu.

3aganue u TpeOOBaHMS K HPOBEACHUIO JIA00PATOPHBIX PaboT

3agaHue U TpeOOBaHUS K BBIMOJIHEHHIO Ja0OpaTOpHbIX pabOT MpPUBEICHBI B
METOINYECKUX yKa3aHUSX:

- Xumus : XUMHYECKUE PEAKIIUH, BbI3bIBAIOIIME JIEKTPUUECKUM TOK, JIEKTPOIHBIE
HNOTEHIMAIBl U DJIEKTPOABUKYIIME CHUJIBI : [ DJIEKTPOHHBIN pecypc] : METOAUMYECKUE YKa3aHUS K
BBITIOJTHEHUIO J1abopaTopHOil padoTer / C.-IleTepO. ToC. YH-T adpoOKOCM. TPHOOPOCTPOCHUS ;
coct.: FO. C. Hukonaes, T. E. KpbuioBa. - Dnekrpos. TekctoBbie faaH. - CIIO. : M3a-Bo I'YAIL
2015. - 19 c.

- Xumus. TennoBoi >¢dekT (SHTaNBINA) XUMUUECKOW peakiuuu : [ DJIeKTPOHHBIH
pecypc] : METOJMYECKHE YKa3aHUs K BBIMOJIHEHUIO JabopaTtopHoil padotel / C.-Iletep®. roc. yH-
T a’spokocM. mpubopoctpoenus ; coct.: T. E. KppioBa. - DnekrpoH. Tekcrosie qaH. - CIIO. :
Msn-so I'VAIIL 2023. - 22 c.

- Xumusi : DKBUBAJIEGHT. 3aKOH OHKBUBAJIEHTOB : [ OJEKTpOHHBIN pecypc]
METOJMYECKUE YKa3aHUs IO BBHINOJHEHHIO JaboparopHoit pabotsl / C.-Ilerepb. roc. yH-T
a’pokocM. npubopocrpoenus ; coct.: T. E. KpbutoBa - DnekrpoH. TekcroBble qad. - CII6. : U3n-
Bo ['VAII, 2021. - 19 c.

- Xumus. Koppo3usit MeTaiuioB : [ DIEKTPOHHBIN pecypc] : METOJIMYECKUE YKa3aHUs
[0 BBINOJIHEHUIO JabopaTtopHbIX padboT / C.-IlerepO. roc. yH-T a3poOKOCM. TPHUOOPOCTPOEHUS ;
coct.: FO. C. Hukonaes, T. E. KpbuioBa. - Dnekrpos. tekctoBbie faH. - CII6. : M3a-Bo I'YAIIL
2016. - 27 c.

Crpykrypa ¥ dopma oTdera o 1abopaTopHOU paboTe




1 Lenb paboThI.

2 JlaGopatopHoe 060opynoBaHuE.

3. Omnucanue 3KCrepruMeHTa.

4 O06paboTka pe3yabTaToB

TpeboBaHusa K 0QPOPMIIEHHUIO OTYETA O JIA00PATOPHON padoTe

TUTYABHBIA JIUCT OTYETA JOJHKCH COOTBETCTBOBATH MAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopMmatuBHOM qokymenTtaruu ['YAIT https//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JMOJIKHO OBITh O(OPMIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpebGoBaHusi npuUBEACHBI B CEKTOpe HOpMAaTHUBHOM nokymeHTanuu [YAII
https://quap.ru/regdocs/docs/uch

[Ipu dopmupoBaHMM CHUCKAa UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
TpeboBanusiMu ctaaapra 'OCT 7.0.100-2018. IIpumepsl odopmiaeHuUs CrHCKa MCTOYHHUKOB
IpHUBEAEHBI B CEKTOpe HOpMaTHBHOM qokymenTtaruu I'YAIL https//guap.ru/regdocs/docs/uch

1. BrinonHeHbl HEOOX0IMMBIE PACUETHI.

2 [TocTpoens! rpaduueckie 3aBUCUMOCTH OT 33JaHHBIX TIapaMETPOB.
3 Crenansl BBIBOJIBI.

4 BeimomHEeHbI KOHTPOJIBHBIC 33JaHUS HA TEMY JIA00paTOPHOU pabOTHI.

11.3. Metoauyueckue ykazaHHs A7 OOYYAIOUXCS MO MPOXOKICHUI0 CaMOCTOSTEIhHOM
paboThI

B Xone BBIMOSHEHMST CaMOCTOSITENIbHOW PabOThI, 00YJarOIMIACS BBITIOIHSIET padoTy MO
3a7]aHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE IperojaBarelis, Ho 0e3 ero HernocpeaCTBEHHOTo
y4acCTHSI.

B mpoiecce BBIMOMHEHHUSI CAMOCTOSATENbHON paboThl, y oOydaromerocst GopMUpYyeTCs
1enecoobpasHoe MiIaHupoBaHUE paboyero BpeMeHU, KOTOpPOe MO3BOJIIET UM pa3BUBaTh YMEHUS
¥ HaBHIKM B YCBOSHHHM M CHCTEMATHU3alMH NMPUOOpETaeMbIX 3HAHHM, 00ECTIeunBaeT BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TMEpPHOJ OOydeHHUs, TOMOraeT IMOJIYYUTh HAaBBIKA IOBBIIICHUS
po(eCCHOHANIBHOTO YPOBHSI.

MeroanuecknMy ~ MaTepHallaMH,  HAIpaBIIIONMMH ~ CaMOCTOSITEJIBHYIO — paboTy
00yJarOIMXCASBIISAIOTCS :

—  y4eOHO-METOAMYECKUN MaTepual Mo JUCIUIUIMHE.

— METOJIMYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJBHBIX paboT (A7 o0ydaronmxcs
no 3ao4yHoii (Qopme oOydeHwms). CchlUlka Ha MaTepualbl HEOOXOAMMBIE 7Sl BBITIOIHCHUS
KOHTPOJIBHOM paboThI: MaTepHabl MPEAOCTBICHBI B TUYHOM KaOHMHETE

B xoge BBIMOMHEHHS CAMOCTOATENBHON  pabOThl, OOy4JarONMIiCS  BBIMOJHSET
KOHTPOJIbHYIO Pa0OTy, 3a/IlaHUs HAXOJATCS B y9eOHO-METOINYECKOM MTOCOOUH, BBUIOKEHHOW B
JUYHOM KaOuHeTe y oOydaromiero mo 3a0uHoi dopme. OOmm@as xumus: yaeOHO-MeTo.mocooue /
T.E. Kpsinosa . —CII6..T'YAII, 2016-98c. ( ¢ KOHTPOJBHBIMHU 331aHUSMH )

11.4. Meroguueckue ykazaHus J[Uid OOy4JarOIMXCSl 10 IPOXOXKAECHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texynimii KOHTpOJb YCIEBAaEMOCTH IpEIyCMAaTPUBAET KOHTPOJIb KayecTBa 3HaHUU
o0y4aronmxcs, OCYLIECTBISIEMOIO B TEYEHHE CEMECTpa C LEIbI0 OLCHMBAHUSA XOJAa OCBOEHUS
JUCLMIUINHBIL.

B Teuenue ceMecTphl CTYIEHTHI:

-BBITIONHSIOT ~ KOHTPOJIBHYIO paloTy, B pe3yiabTaTe HpOBEpKe, KOHTPOJbHas padora
JIOJKHA OBITh 3aUTeHa IO aTTecTaluu

- 3aUMIIAIOT JabopaTopHbIE paboThI

- BBIIIOJIHSIIOT 33JJaHusl Ha TeMyY J1abopaTOpHOM pabOThI

I[J'IH TCKYLICTO KOHTPOJIA YCIICBACMOCTU HCIOJIB3YIOTCA TECThI, IPUBCACHHBIC B Ta6J'II/II_[e
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11.5. Meroauyeckue ykazaHus A1 OOYYAIOUMXCS MO MPOXOKACHUIO MPOMEKYTOUHOU
aTTECTallUH.

[Tpomexxyrounas aTTecTalus oOyyaronmxcss  MpeAycMaTpuBaeT  OIICHWBAHUE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yTbTaTOB OOyueHUs Mo AucHuriauHe. OHa BKIIOYAET B
ceos:

— muddepeHIUPOBaHHBIM 3a4eT — OTO QopMa OICHKA 3HAHWUM, IMOJYYCHHBIX
00yJaromMMCsl TPU U3YYECHUH AUCIIUTIINHBI, TOCEIICHUH JICKII M, BBITTOJTHEHUH Ja00pPaTOPHBIX
paboT, KOJUTOKBUYMOB, OTBETA TEOPETUUYECKOTO MaTepuaia Ha 3a4éTe C OIECHKOW  «OTIUIHOM,
«XOpOIIOY», «YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO.

B Tteuenme cemectpa CTymaeHTy HeoOXoauMo crnaTh He MeHee 50% rabopaTopHBIX padoT,
MPEIOCTABUTH OTUET 10 KOHTPOJILHOHM paboTe, BBITTOIHUTEL TECTUPOBAHUS B cpenie LMS He Hibke
OIIEHKU '"yIOBJIETBOPUTENHHO". B cilydae HEBBINIOJHEHHHU BBIIEU3IIOKEHHOIO, CTYJIEHT, MPHU
YCIICIIHOM TIPOXOXACHUN TPOMEXKYTOUHOM arrectanuu B ¢dopme aud.3adera, HE MOXKET
MOJIYYUTh ATTECTAIIMOHHYIO OI[€HKY BBIIE "Xopomo".

Cucrema OIEHOK IPU MPOBEACHUU TEKYIIETO KOHTPOJISL U TPOMEKYTOUHOU aTTeCTalliu
OCYIIIECTBIISIETCSI B COOTBETCTBUHM C PYKOBOISIIMM JOoKyMeHTOM opranm3anuu PO T'YAIL
CMK 3.76 «IlonoxkeHrue O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IMPOMEKYTOYHOW aTTeCTalluu

CTYACHTOB W ACIHUPAHTOB, O6y‘-IaIOH_[[/IXCSI 110 06paSOBaTeJIBHBIM ImporpamMmMamM BBICIICTO
obpazoBanus B 'YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.
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JlucT BHeceHU sl U3MEHEHUH B pabouyto MPOrpaMMy AU CIUIIIMHbI

JlaTa BHeceHus
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit




