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AHHOTALINA

Jucnuminaa «XuMus» BXOAUT B 00pa30BaTEIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBJIeHHIO NOAroToBku/ coeruansHoctd 16.03.01
«Texnuueckas ¢u3MKa» HanpaBileHHOCTH «DuU3nyecKkue MeTO/bl KOHTPOJIsSl KadyecTBa U
quarHocTukuy. Jlucnuninnaa peanusyercs kadeapoii «Ne5y.

Jucnuminaa HarelieHa Ha GOpMUPOBAHUE y BBITYCKHUKA CIIEIYIOIMX KOMITETECHITHM |

OIIK-1 «Cmocoben wucmosib30BaTh (PyHIAMEHTAIBHBIE 3aKOHBI MPHUPOJBI U OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX IMCIUILUIMH B TpodecCHOHATbHON NESTEThHOCTH

ConepkaHue JUCIUILUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3AHHBIX C O3HAKOMJICHHEM
UCTOPUU XUMHHM, a TakKe C OCHOBHBIMH HANpaBJICHUSIMU M TEHACHUHUSAMH Pa3BUTHUS
COBPEMEHHOW XUMHUHM. ITa Hayka H3y4aeT MaTepUAIbHBIM MHp, 3aKOHBI €r0 pa3BUTHUS,
crenuPuyeckyr0o XUMHUYEeCKylo (OpMy JBUXKCHHUS MarTepwu. B mporecce H3ydeHUS XUMUH
BbIpaOaThIBACTCSl HAYYHBIM B3MNIA[ HAa MUpP. 3HAHHE XUMHHM HEOOXOIMMO AJISl MIIOJOTBOPHOI
TBOPYECKOW JIeATeNbHOCTH OakaiiaBpa JIO00N HAaNpaBlIEHHOCTH. 3HAHHE XHUMHUHU IO3BOJISET
chopMHpOBaTh COBPEMEHHOE HAaydyHOE IpPE/ICTaBJICHUE O MaTEepHH, BEIIECTBE KaK OJHOM M3
BHJIOB JBUXKYILEHCS MaTepHU, MEXaHU3ME TMPEBpPALICHUNH XUMUYECKUX COCIUHEHU, CBOMCTBAX
MaTepHaJIOB O XMMHUUYECKUX IMPOLIeccax B COBpeMEHHOUW TexHuke. [Ipu m3ydyeHun Kypca XMMUH
HEOOXOJMMO TPOYHO YCBOWTH OCHOBHBIE 3aKOHBI, OBJIQJIETh TEXHUKOM XMMHYECKUX PACUETOB,
BBIpa0OTaTh HAaBBIKK CAMOCTOSITEILHOTO BBIMIOJTHEHUSI XUMHUYECKMX OJKCIIEPUMEHTOB U
0000menus  ¢akroB. lloHMMaHwe  3aKOHOB XMMHU TIOMOXKET CTYIACHTY B pPEUICHUH
JKOJIOTUYECKUX TMpoOieM. 3HaHHWE Kypca  XUMUHU HEOOXOIMMO U s MOCIEOYIOIIETO
YCHEIIHOTO U3YYeHUsI CHEeIUaTbHBIX JUCITUTIIINH.

[IperiogaBanve MUCHHMIUIMHBI TPEAyCMATPUBACT CIeAylonme (GOpMbI  OpraHHU3aAIUuN
y4eOHOTO Tpoliecca: JEKIUuU, JJabopaTopHbIe pabOThI, CAaMOCTOATEIbHAs paboTa 00yJaromerocs,
KOHCYIBTAIINH.

[IporpaMMoli IUCHMIUIMHBL HPEAYCMOTPEHBI CIEAYIONME BUJbl KOHTPOJIS: TEKYLLMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs arTecTaus B Gopme muddepeHInpoOBaHHOIO 3a4eTa.

OOmast Tpya0eMKOCTh OCBOCHHUS TUCIHUILIMHBI COCTABIISET 3 3a4eTHBIX eAUHUIBI, 108
4acoB.

S3bIK O0y4YEeHUS IO TUCITUTUIMHE «PYCCKUH »



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. Ilenu npenoaaBaHus IUCIUILIHHBI

Henb 1aHHON MUCHUIIIMHBI — YCBOGHUE CTYACHTAMU TEOPETHUYECKUX OCHOB OOLIEH XUMHH,
XUMHUHM BaXHEHIIMX 3JIEMEHTOB U HX HEOPraHMYECKUX COEAMHEHMH, (opMHpOBaHUE
XUMUUYECKOTO MBIIUIEHUS Y CTYIEHTOB, Pa3sBUTHE HABBIKOB HCIIOIb30BAHUS CBEIECHUM O
(M3UKO-XMMHUUYECKUX CBOMCTBAX pa3IMYHBIX CHUCTEM JUIsI CHUHTE3a COOTBETCTBYIOILMX
COEMHEHM, BBIIIOJHEHUE TEPMOJIMHAMUYECKUX U KHHETHUECKUX pacuyeToB. [Ipnobperenue
HEKOTOPOTO OMNBITa HKCIIEPUMEHTAIBHBIX MCCIEIOBAaHUI I pa3paboTKu HOBBIX METOJOB
CHHTE3a M TMpUJaHUs MaTepuagaM 3aJaHHOM CTPYKTypbl, U KOMIIJIEKCA CBOMCTB.
[lpencraBnenne BO3MOXKHOCTH CTYIEHTaM pa3BUTh M IPOJEMOHCTPUPOBATH HABBIKU B
00s1acT¥ NHHOBAMOHHBIX TEXHOJOTHI

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI
BBICIIero oOpazoBanus (ganee — OIT BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3YIbTATOB OOYUCHHS MO TUCIUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesyabTatamu ocBoeHus OII BO.

B pesynbrate m3ydeHHsI AUCHUIIMHBI OOydarONMiics J0JKEeH 00iajaaTh ClEAYOLMIMU
KOMITETEHLIMSIMU UJIM MX YacTsiMU. KoMIeTeHIMu 1 MHAMKATOPHI UX JOCTH)KEHUS IPUBEACHBI B
Tabmume 1.

Tabmuna 1 — [lepeueHb KOMIETEHIIMI U UHIMKATOPOB MX JOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HaumeHoBaHUeE MHAMKATOpA
KOMIIETEHLIU U KOMIIETEHLIN U JOCTH>KEHUSI KOMIIETEHIM U
OIIK-1 Criocoben
OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHUS,
HCII0JIb30BaTh
METO/IbI ¥ 3aKOHBI €CTECTBEHHO-HAaYYHbIX
(byHIaMEeHTabHBIE
3aKOHBI IPUPOABI U AHCLUTLIIIH
OOmenpodeccuoHambHbIE OIIK-1.B.1 BnaneTs MeTOIaMU U
OCHOBHBI€ 3aKOHBI
KOMIIETEHIIN U CpelICTBaMH €CTECTBEHHO-HAYYHBIX
€CTECTBEHHOHAYYHBIX
JMCLMIUIMH, HABBIKAMH 10 (POPMHUPOBAHUIO
JUCLUILIINH B
. U Pa3BUTHIO €ECTECTBEHHO-HAY4YHOTO,
npodeccuoHaIbHON
MH>XEHEPHOTO MBILITICHU ST
JESITEIbHOCTU

2. Mecro aucnuminHb B cTpykType OI1
Jucnumiraa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAOIIMMICS
MPY U3Yy9CHUU CIAEAYIONMX TUCIHUIIINH:
Hucnumivnna Gazupyercs Ha 3HaHUSX, paHee MPUOOPETEHHBIX OOYyYaAIOUMMUCA MPU HU3yYEHUHU
CJEIYIOIMX JUCIUILINH:
— «Du3suka»

— «MHxeHepHas U KOMIbIOTepHas rpadukay

Maremarnka. AHanTUTHYECKAS reoMeTpus u JIHHEHHas anre6pa.
3HaHI/I$I, MOJYYCHHBIC 1NPU H3YYCHUU MaTcpualia JIaHHOM JUCHHUIIIIMHBI, HWMCHOT KakK
CaMOCTOATEIIBHOC 3HAYCHHUEC, TaK U UCITOJIB3YHOTCA MPHU U3YYCHHUHN APYTUX OUCHOUIIIINH!

«MarepuaioBeICHUE

— «QNEKTPOTEXHUKA

— «ONEeKTPOHUKA

— «Teopusi aBTOMaTHUYECKOTO YIPABIICHUS

— « Teopus ¢usmveckuii momnei»




3. O0BeM | TPYIOEMKOCTh JAMCITUTIITNHBI
Janubie 06 oOmem o0beMe AMCHUIIIMHBI, TPYIOEMKOCTH OTACNbHBIX BUJOB YudeOHOU
paboThI MO AMCHUTITNHE (M paclipesieieHne 3TOM TPYIOEMKOCTH 10 CEMECTpaM) MPeACTaBICHBI B
Tadauue 2.

Tabnuma 2 — O6beM U TPYAOEMKOCTh JAMCLIMILINHBI

TpynoeMKocTs 1o
Bun yuebHoii paboThl Bcero cemecTpam
No2
1 2 3
Oowan mpyooemkocmsp OUCUUNUHDL, 3/108 3/108
3E/ (4ac)
U3 nux yacoe npakmuueckoil n0020mMo6KU
Ayoumopmuwie 3anamus, BCEro yac. ol ol
B TOM YHCJIE:
nexuauu (JI), (dac) 34 34
npakruueckue/cemunapckue 3ansatus  (I13),
(4ac)
naboparopHblie padotsl (JIP), (yac) 17 17
KypcoBoii mpoekt (padora) (KII, KP), (qac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxxcymounon ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Judd. 3ay, Hndd. Hudd. 3au.
i3 %) 3au.

£33

IIpumeuanue: KaHAMIATCKUI K3aMeH

4. CopnepkaHH€ TUCIUTUIAHBI
4.1. PacnpepeneHue TPyIOSMKOCTH TUCITUILIMHBI IO paszieliaM ¥ BUJIaM 3aHSITHI .
Paznenbl, TeMbl TUCHUIUIMHBL U UX TPYAOEMKOCTh MPUBEACHBI B Tabnuile 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCIUTUIMHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI THUCIIATLIMHEI Jlexiiuu | I13 (C3) JIP KII CPC
(uac) (uac) (gac) (uac) (uac)
Cemectp 2
Pasnen 1: BBenenne B XMuMUIo 2 5 7
Tema 1.1.Ilonarue BemecTBa u 1 1 1

XUMHUYECKOU PEaKIIi, OCHOBHBIC
OTIPEICIICHHSI.

Tema 1.2 2 3
CTexuoMeTpUYEeCKIE 3aKOHBI.
OyH1TaMEHTaIbHbIC TTOHATHS U 3aKOHBI
XUMHHU.

Tema 1.3.Crioco6b! onpenenenus 1 2 3
KOJIMYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.




Paznen 2: Ctpoenue BemecTa

10

10

Tema 2.1. OCHOBHBIE CBEOCHUS O
CTPOEHUU aTOMOB; KBAaHTOBBIE YK CIIA.

Tema 2.2. Ilepuoanueckuii 3aK0H
JI.1.MeH neneena.

Tema 2.3. Xumnudeckasi CBs3b, BUIBI
XUMHYECKOU CBSI3H.

Tema2.4. Meton BaJICHTHBIX CBSI3EH,
KOBaJICHTHAS CBA3b.

Tema2.5. Meton MOJEKYIIpHBIX
opOuTanei.

Tema2.6. HeBasleHTHBIC THITHI CBSI3CH
HOHHAs CBSI3b, MECTAJNINYECKAs CBS3b,
BOJIOPOAHAs CBA3b, CUJIbI BaH-nep-
Baannca.

Paznen 3:XuMuueckne CHUCTEMEL.
OO6ume 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

14

20

Tema 3.1. DHepreTrKa XUMHUUECKUX
MPOLIECCOB, BHYTPEHHSISI YHEPTHS,
SHTAJIBITHS, SHTPOI UL

Tema 3.2. sneprus ['u606ca,
HaIPaBJIEHHOCTh XUMHUYECKUX
IIPOIIECCOB, XUMHUECKOE U (ha30BOE
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMUUECKOM
pPEeaKIuy ¥ METO/IbI €€ PeryJupOBaHMUs,
3aKOH JIeHCTBHS Macc,

Tema3.4. DHeprus akTUBaLIUU,
ypaBHeHUE AppeHunyca, TpaBuio Bant-
T'odda, karamuzaTopsl u
KATAJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbI, 1ucliepcHBIE
CHCTEMBI, CIIOCOOBI BEIPAKEHUS COCTaBA
pPacTBOpPOB,




Tema3.6. DiekrponuTuyecKas
JUcCoLMallsl, BOJHbBIE PACTBOPBI
JJIEKTPOJIUTOB, BOJOPOJAHBIN
MOoKa3aTelb, Peakuy oOMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7. CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIE
PacTBOPHI SJEKTPOIUTOB, 3aKOH
pa3b6aBienust OcTBalIb/a, 3aKOHBI
Pays.

Pasnen 4. OcuoBBI
ANEKTPOXUMHUYECKUX TPOIECCOB.

14

Tema 4. 1.0KHCIUTEIBHO-
BOCCTAHOBHUTCIILHBIC peaKI_[I/II/I

Tema 4.2.XuMHYECKHE UCTOUYHUKU
AJIEKTPUYECKOTO TOKA. ['abBaHMYECKHE
3JIEMEHTHI.

Tema 4.3. D5eKTpoIn3, 3aKOHBI
Qdapages.

Tema 4.4. Kopposus u 60pr0a ¢ HEel.

Paznen 5:CBolicTBa MpOMBILUIEHHO-
BAKHBIX 3JIEMEHTOB U UX COCMHEHU I

Tema 5.1. Kimaccsl XuMuyeckux
COCIMHEHHUM, CBOMCTBA IIPOMBIIITIEHHO

BaXXHBIX 3JICMCHTOB U UX COGI[HHGHHﬁ.

Tema 5.2. Xumunueckas

uneHTu uKanus. MeTo sl
XUMHMYECKOTO UCCIEAOBaHUS U aHaIN3a
BEILECTB U UX PEBPALICHUM.

Hroro B cemectpe:

34

17

57

Hroro:

34

17

57




[lpakTHueckass MOArOTOBKA 3aKIIOYAETCd B HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydalonMMHCS  ONpEIENICHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIHOHHBIX 3aHSTUH .
CopeprxaHue pa3/elioB U TeM JICKIIMOHHBIX 3aHITHH MMPUBEACHO B TabmuIe 4.
Tabnmnna 4 — Coxeprkanue paszesioB M TEM JISKIIMOHHOTO IHKIIA

Homep

pasiena HazBanue u copepxanue pa3aeioB U TEM JICKIIMOHHBIX 3aHSTUI

Paszmen 1 BBenenue B xumulo.

Tena 1.1 [TonsTne BemecTBa W XMMHUYECKOM pEAKIIMHU, OCHOBHBIE IIOHSATUS U
o OIPENICIICHUSL.

CTeXI/IOMeTpI/I‘-IeCKI/Ie 3aKOHBI. (I)YHI[aMeHTaHBHBIe IIOHATUA U 3aKOHBbI XUMHMN:
3aKOH COXpaHEHHS MacChl, 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOIIGHUM, 3aKOH OOBEMHBIX OTHOINEHHWH. 3akoH ABOrajpo,
CJIe/ICTBUS 3aKOHA ABOTapoO.

Tema 1.2.

Crnoco0bl onpeseneHust KOIMYEeCTBa BEIECTBA, 3aKOH 3KBUBAJIEHTOB. Pacuér
Tema 1.3. M’ (MOJSIpHBIX MacC SKBUBAJICHTOB) JUIS TIPOCTBIX BEMIECTB, OKCUIOB, KUCIIOT,
OCHOBaHMH, coyieli. PaKTop SKBUBAJIEHTHOCTH.

Paznen 2: CTpoeHue BellecTBa.

OcCHOBHBIE CBEJEHUS O CTPOEHUH aToMOB; KBaHTOBO-MexaHMYecKash MOJEIb
atoma. OpOwuTanb, KBAaHTOBBIE uKCIia, ypaBHeHue [lIpénunrepa, ypaBuenue Jle-
bpoiins, ypaBHenue Ilnanka, npuHuun HeonpenenéHHoctu ['eiizenOepra.
DnexTpoHHO-Tpaduueckre GopMyIIbl.

Tema 2.1.

[lepuonnueckuit 3akon [[.M.MenneneeBa, cBs3p I1.C. co cTtpoeHumem aroma.
[lepronpl, rpymmbl, AMaroHalbHas 3aBUCHUMOCTb. 3aKOHOMEpPHBIE M3MEHEHUS
CBOMCTB 3JIEMEHTOB M COe€OuHEHUN (O(PPeKTuBHBIN paauyc, SHEPruu
WOHM3AIIMHU U CPOJICTBA K AJICKTPOHY, 3JIEKTPOOTPHUIIATCILHOCTH).

Tema 2.2.

XuMUYecKas CBSI3b, BUJIBI XUMHYECKOW CBsi3U. B030ykIEHHOE M HOPMAIBHOE
COCTOsIHME aToma. [ uOpumam3anus dJIEKTPOHHBIX 005akoB. CrmocoOsI
MEePEKPhIBAHUS DJEKTPOHHBIX OOJIAKOB, CHIMa- ITH-JeNIbTa-TePeKPhIBAHUSL.
[IpocTpancTBeHHAs CTPYKTYpa MOJIEKYJI.

Tema 2.3.

MCTO,Z[ BaJICHTHBIX CBHSGﬁ, croco0 O6p330BaHI/IH KOBAJICHTHOM CBS3U METO

Tema 2.4. N N o
Jlongona u I'efitnepa. [onapHOCTH CBSI3U CBOICTBA KOBAJICH THOM CBSI3U.

Meton MonekynspHbeiXx opOutaneil. [lopsnok u sHeprus cBs3u. CBs3bIBaIOIIME

Tema 2.5.
1 Pa3phIXISIONHE OpOUTATIH.

HeBaJICHTHI)IG THUIIbI CB?I?;GI‘/JI: HMOHHasA CBA3b, METAJNIMYECKass CBA3b,
BOJIOPOJHAsA CBs3b, CUJIbI BaH-nep-Baansca. Komiuiekcubie coenuuenus. Ponb
KOMIIJIEKCHBIX CO€TMHEHUW B MPUPOJIC U TEXHUKE. Teopusi KpUCTATIIMYECKOTO
nossi. KonaencupoBaHHOE COCTOSIHUE BElecTBa. TBEp/Ibie BEIIECTRA.

Tema 2.6

Paznen 3 Xumuueckre cucteMbl. OO0mmpe 3aKOHOMEPHOCTH XUMHYECKHX TTPOIECCOB.

DHepreTuka XMMUYECKUX MPOIECCOB, BHYTPEHHSISI SHEPTHUS, TEMIOBOU ekt
Tema 3.1. XUMUYECKUX peakuui, 1-u, 2-i, 3-i1 3aKOHBI TEPMOJAUHAMHUKU, DHTPOIHUS, KAK
(GyHKIHS COCTOSIHUS, YHTANBINSA. XUMUYECKUHN MOTEHIIHAIL.

sHeprus ['mbOca, HampaBIEHHOCTh XMMHYECKHX IPOIECCOB, XMMHUYECKOE H

Tema 3.2.
(ha3oBOE paBHOBECHE.

CKOpOCTh XMMHUYECKON PEAKIUU U METObI €€ PErYINpPOBaHUs, 3aKOH JEHCTBUS
Macc. YpaBHenue ['ynbOepra u Baare. MosekynapHOCTh peakuuu, MOPSIOK
peakuuu. 3aBUCUMOCTh CKOPOCTH XWMHUYECKOW peakUMH OT KOHIEHTpaIUu.
KoncTanTa ckopocTu pr3HUeCKuii CMBICIL.

Tema 3.3.

Tema 3.4 DHeprus aKTWBaIlMU, YypaBHeHHE AppeHuyca, mnpaBmio Bant-I'odda,




Howmep
paznena

Ha3sanue u COACPIKAHUC PA3ACIIOB U TEM JICKHMOHHBIX 3aHITUHN

KaTaJI3aToOpbl U KaTaluTH4eckue cucreMbl. OCHOBHOM MOCTY/IAT XUMUYECKOU
KAHETUKU, KHHETUYECKOE ypaBHEHHE. BnusHue TemiepaTypbsl Ha CKOPOCTh
XMMUYECKON peakluu, ypaBHeHHE AppeHuyca. MexXaHU3M MPOTEKAHUS
KaTAIMTUYECKUX peakiuil. Xumudeckoe paBHoBecue npuHiun Jle-Illarense.

Tema 3.5

PacTBOpBI, muCHEepCHBIE CUCTEMBI, CIIOCOOBI BBIPAKEHHUSI COCTaBa PAacTBOPOB.
TepMoarHaMUYeCKnEe XapaKTepPUCTHKH Mpoliecca 00pa3oBaHUS PacTBOPOB.
CHJIBHBIC W clla0ble 3JICKTPOJIUTHI, HOHHBIE PAaBHOBECHSI B BOJHBIX pacTBOpaXx,
MPOU3BEICHUE PACTBOPHUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAST  JUCCOLIMAIUS, BOJIHBIE  PACTBOPBI
BOJIOPOJHBIHN MTOKA3aTeNb, PEAKIMH OOMEHA, THIPOJIU3 COJICH.

JIIEKTPOJIUTOB,

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEDJEKTPOIUTOB, KoymHraTuBHBIC
CBOWCTBAa pacTBOpPoB, 3akoHbl Payma. Kpuockomms DOyminockomusl.
OcMmotuueckoe nasneHue. 3akoH ['enpu. M3oTonndeckuit kodpuiiuenr.

Pasnen 4.

OCHOBEI QJICKTPOXUMHNYCCKUX ITPOLECCOB.

Tema 4.1.

OKHCITUTENIFHO-BOCCTAHOBUTEILHEIC peaKuunu, BJ'IeKTpOHH]iJﬁ
MOJI;IpHBIe MAacCChl DKBUBAJICHTOB OKUCIHUTECIIA U BOCCTAHOBHUTCIIA.

Oamnanc,

Tema 4.2.

XVWMUYECKAE WCTOYHUKHA DIEKTPUUECKOTO TOKAa. ['albBaHWYECKHE JJIEMEHTHI,
CTaHJIAPTHBIE DJIEKTPOAHBIE IMOTEHUHAbl. J[BOMHOM BIEKTPUUECKUMN CIIOM.
VYpasHenue HepHcTa. PaBHOBECHBIN. 35IeKTpoAHBIA oTeHIMan. CTaHIapTHBIN
BOJOPOAHBIN JIEKTPO/.

Tema 4.3.

QHCKTPOJ'II/B, 3aKOHBI (Dapazleﬂ KaTOI[HLIC U aHOAOHBIC MTPOLECChI paCTBOPOB U
paciijiaBoOB 3JICKTPOJIMTOB.

Tema 4.4

Kopposuss u Ooppba c Hell. YpaBHEHHST KOPPO3UHHBIX TIPOLECCOB C
KUCJIOPOJTHOM U BOJOPOAHOM Aenonspu3anueii. CriocoObl 3aMTH OT KOPPO3UHU
— XUMHYECKUE, DJIEKTPOXUMHYECKUE (METa/lInyecKre- KaTOJHbIE, aHOIHBIE
MOKPBITHS). JIerupoBaHKe METAIIJIOB.

Paznen 5.

CaolicTBa MPOMBIIIUNICHHO BaXHBIX 3JICMCHTOB H UX COGI[I/IHGHI/If/'I. MOJIYYCHHC
METaJUIOB. MeTalIndecKre CIIJIaBbl M1 KOMITO3HUTEL.

Tema 5.1.

Knaccsl XMMHMYECKHX COCOUHEHUM, CBOMCTBAa IIPOMBILIUIEHHO BaXXHBIX
3JIEMEHTOB M X coeqnHeHn KoMmmo3nnnonuelie matepuaisl. Kepmersl. Xumus
meramuioB (AlLFe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , dymrepen, kapouH.
TonnuBa (TBEpHOE, JKUIKOE, ra30BOE), CMA30UHbIE MaTepuaibl, MOTOPHbIE
MacJa.

Tema 5.2.

Xumuyeckas uIaeHTU(UKAIKUSA. MeToIbl XUMHUYECKOTO HCCIEAOBAHHUS U
aHaJIN3a BEIIECTB M MX NpeBpamieHuii. KayecTBEHHBIN M KOJIUYECTBEHHBIN
anamus. (I'paBUMETpUYECKUN, THTPUMETPUUECKUN, KOMITIEKCOHOMETPUIECKUM
METO/Ibl aHAJIN3A).

4.3. Tlpakrnueckue (ceMHUHApPCKUE) 3aHITUS
TeMbl MpaKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh MPUBEICHBI B TAONIHUIIE 5.

Tabnuua 5 — [pakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne | Templ npakruueckux | ®opmel npakTudeckux | TpyrnoeMKoCTb, |IpPaKkTH4ECKOH | paszeiia
/11 3aHITUU 3aHSATHHI (uac) MMOJITOTOBKH, | IWCITHII

(gac) JIMHBI

VY4yeOHBIM MJIaHOM HE npeaAyCMOTPECHO

Bceero | |




4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBECHBI B Tabnuie 6.

Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTh

N3 nux Ne
No Tpyzoemxo MPAKTHIECK | pasien
/i HanmenoBanue nabopaTopHbIX paboT oTb, (uac) oM a
MOJATOTOBK | JMCILIHMII
u, (4ac) JIVHBI
Cewmectp 2
1 Crexuomerpuueckue 3akoHbl. DyHIaMEHTAIBHBIC 2 1 1
HOHATUA U 3aKOHBI XUMUHU. CIIOCOOBI onpeaeneHus
KOJIMYECTBA BEIISCTBA.
2 | Onpenenenre M’ skBUBasIeHTa MeTAILIA. 3 2 1
Omnpenenenue  rtemoBoro  dddexra  peakuu 4 2 3
3 | HeWTpanu3aiuu.
4 N3mepeHne u pacueT 3JEKTPOJAHbBIX TOTEHINAJIOB 4 2 4
MetaiioB B DJIC ragbBaHUYECKUX JIEMEHTOB.
XuMuyeckas U DJICKTPOXUMHYECKas KOPpPO3us, 4 2 4
HccnenoBanne KOPpO3MH METALIOB U ONPEACTICHHE
UHTHOUTOPHOTO (PdekTa
Bcero 17 9

4.5. KypcoBoe nmpoeKkTupoBaHue/ BBHITTOJTHEHNE KYpCOBOM pabOThI
Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenpHas padoTa o0ydJaronmxcs
Bu el caMoCTOSTENEHOM pabOThI M €€ TPYIOSMKOCTh MPUBEICHBI B TabIuUIIe 7.

Tabnuua 7 — Buasl caMmocTosTenbHOM paboThl U €€ TPYA0EMKOCTh

Bun camocrosTensHO# paboTh Beero, | Cemectp 2,
qac qac
1 2 3
M3ydeHne TeOpeTuuecKkoro Marepuana 30 32
nucuutunsl (TO)
Pacuetno-rpaduueckue 3amanus (PI'3) 2 2
[lonroToBka K TEKyIeMy KOHTPOJIO 7 7
ycrieaemoctH (TKY)
Homammee 3ananue (/13) 10 10
[ToaroroBka K MpoOMeXyTOYHOU 6 6
arrectaruu (I1A)
Bcero: S o7

5. Ilepeuenb yueOHO-METOAUUYECKOTO OOECTIeUeHUs
JUTSI CAMOCTOSITENTEHON Pa0OThl 00YJaIOIMXCS MO TUCIHUIIINHE (MOIYIIIO)
Y4ueOHO-METOIMYECKUE MaTepHabl ISl CAMOCTOSITENIBHON paboThl OOydJaroImMXcsl yKa3aHbl B
n.a. 7-11.




6. [lepeyeHb MeYaTHBIX U IEKTPOHHBIX YIEOHBIX HU3JaHUN

[lepeueHp mevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUHN MpUBEJEH B Tabnue 8.
Tabnuna 8— [lepedeHp nevaTHbBIX U AIEKTPOHHBIX YUCOHBIX H3AaHUN

[Mmdp/ URL ampec

bubnuorpaguueckasi cchliika

KommuecTBo
SK3EMILISIPOB B
OnoIHoTEKE
(kpome
JIEKTPOHHBIX
SK3EMILISIPOB)

https//urait.ru/bco
de/512502

['munka, H. JI. OOmiast xumust B 2 T.: yueOHUK Ui BY30B /
H. JI. I'muaka ; nox penakmueii B. A. Ilonkosa,

A. B. babkoBa. — 20-¢ u3n., mepepad. u qon. — Mockaa .
UsparenscrBo HOpaiit, 2023. — 353 ¢. — (BeIcitee
obpaszoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod
e/432806

OOmas 1 HeopraHMYecKasi XMMUs. 3aJa4YHUK : ydeOHOe
nocobue st akagemuueckoro 6akamaBpuara/ C. C.
babkuna [u ap.] ; mox pegakuueit C. C. babkunoi, JI. /1.
TomunoM. — Mocksa : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Tekct : anekrponnsii / DbC FOpaiit
[caliT]

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI : |
DneKTpoHHBIN pecypc] : yaebnoe nocodue/ T. E. Kpbuiosa,
T. . ®omuuena ; C.-Iletepb. roc. yH-T a9POKOCM.
puOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIE JIaH. - CaHKT-
[letepOypr : Mzn-Bo I'YAIL 2019. - 77 c.

e.lanbook.comybo
0k/172907

I'ypos, A. A. XuMus: Teopus U IpakTuka. Metayibsl u
cruassl : yueOHuk / A. A. T'ypos, I1. B. Ciiutukos, JK. H.
Mennsix ; moa pegaknueid A. A. ['ypoBa. — 2-e u3., ucrnp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumust. OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI, CTPOCHHUE
BEIIIECTBA, TEPMOAMHAMUKA, KHHETHKA, PACTBOPHI,
ANEKTPOXUMHUSL: [DIEKTPOHHBIN pecypc] : yueOHOoe mocobue /
T. E. KpsutoBa, T. 1. ®omuyena ; C.-IletepO. roc. yH-T
a’pOKOCM. NMPUOOPOCTPOEHUS. - DIIEKTPOH. TEKCTOBBIE JaH. -
Canxkr-IlerepOypr : U3zn-so ['YAIL 2020. - 148 c.

54 X45

Xumus : yaeOHuUK a7 By30B / A. A. I'ypos [u ap.]. - 2-e
u3n., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

https//znanium.co
m/catalog/product/
1984044

OOmas u Heoprauuveckass xumus : B 2 T. T. 1 : 3aKoHBI 1
KOHIICIIINH : yaeOHOe mocobue / moa pen. akagemuka PAH
A. 1O. [luBazze. - 2-e u3a. - Mocksa : JlabopaTopus 3HaHHIA,

2022. - 495 c. - (YueOHUK U1 BBICIIEN IKOJIBI). - ISBN
978-5-93208-576-9. - Tekcr : anekrponsbiid. - URL:

54 E55

OcHoBBI 0011IeH XuMHH : yaeOHOe mocobue/ B. U.
Endumos. - 2-euzn. - M. : THOPA-M, 2017. - 256 c.

20

https://e.lanbook.co
m/book/4032

Xumusi: yaeOHUK JUIs BBICIIMX y4eOHBIX 3aBefieHuil / [ A. A.
I'ypoB X465 u np.]. - 4-eusn., uctp. - Mocksa:
MznarensctBo MI'TY um. H. 3. baymana, 2017. -775,[1] c.:
wi. ISBN 978-5-7038-4728-2



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

7. IlepedeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HHPOPMAITMOHHO-TEIEKOMMYHUKAITUOHHOM cetu «IHTepHEeT»

[lepeuenp 3JIEKTPOHHBIX 00pazoBaTEIbHBIX pecypcoB

UH(OPMAITIOHHO-

TEJICKOMMYHUKAITMOHHON ceTu «VHTepHeT», HEOOXOMWMBIX [IJII OCBOCHHUS JAWCIIUTIIMHBI

npuBesaeH B Tabauie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HHQPOPMALHMOHHO-

TEJIEKOMMYHUKAIIMOHHOHU ceTh «MHTepHET»

URL anpec

HaunmenoBanue

http//Awww. xumuk. ru/

CaliT 0 XuUMHH

http//Awww. hemi.nsu.ru

OCHOBBI XUMHH:

o0Opa3oBaTenbHbII

CalT JUIs CTYACHTOB
http/lib.aanet.ru/jirbis2/index.php? DNeKTpOHHBIE
option=com_content&view=article &id=28 &ltemid=393 pecypcehbl

OnOIMOTeKN

8. Ilepeuenb MHGMOPMAITMOHHBIX TEXHOIOTHH

8.1. [lepeyeHp TPOTPaMMHOTO OOECIICUEHUs, MCIOIB3YeMOT0 TPH OCYIIECTBICHUU

06p33013aTeanor0 mnmponecca mo JMCouIlJIMHC.

[lepedenp UCIONB3YeMOTo MPOrpaMMHOTO oOecrieueHus mpeactasieH B Tadmuie 10.

Ta6muna 10— [lepeuenp mporpaMMHOTO 00€CTICUCHHUS

Ne i/ HaumenoBanue

1 MS Office u MS Windows

8.2. IlepeyeHp UH(QOpMaIIMOHHO-CITPaBOYHBIX CHUCTEM,HCIOJIB3YEMBIX pu

OCYHICCTBJICHU N 06pa3OBaT€JIBHOI‘O mnmponecca 1nmo JUCHUIIINHE

Hepequb HCITOJIB3YCMbIX HHQ)OpMaLII/IOHHO'CHpaBOLIHBIX CUCTEM IIPCACTABJICH B

Tabmune 11.

Tabnuua 11— Ilepeyenb nHGOpMaIMOHHO-CIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHHYECKas 0a3a

CocraB  MaTepHalbHO-TEXHUYECKOW  0a3bl, He0OX0IuMOM
00pazoBaTenpHOrO Mpoliecca Mo AUCIUTIINHE, MPEICTaBIIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepuanbHO-TEXHUUYECKON 0a3bl

A1 OCYHICCTBJICHUA

Tabmuma 12 —
Mas;;zaﬂim_ HaumeHnoBanue COCTaBHOﬁv‘{aCTI/I Howmep (z)H;TOpHH
TeXHIYECKOI MaTepHaTbHO-TEXHUYECKOM 0a3bl HEOBXOIMMOCTH)
Ne /it
1 JlekumoHHas ayIuTOpHUs C UCIOJIb30BaHUEM I'actemo 15
JEMOHCTPAIIMOHHBIX TA0UII U cxeM, [leproanyeckoit 32-01
CHUCTEeMbI XuMUUeCKuX aeMeHToB [[.11.MenieneeBa,
00pa310B MUHEPAJIOB, MOJIEIeH MPOCTPAHCTBEHHBIX
PEILIETOK.
2 Crnenunanu3upoBaHHas XUMUUYECKas JabopaTopusi ¢ lacrenmno 15
M CIIOJIb30BAHUEM JIEMOHCTPALIMOHHBIX [1JIAKATOB, 33-02



http://lib.aanet.ru/jirbis2/index.php

71a00paTOPHBIX CTCHAOB M YCTAaHOBOK JIJISl ONIPEICTICHUS 33-04
OKBUBAJICHTA MCTaJlJId, U3MCPCHU S SJICKTPOAHBIX
MOTEHIIUAJIOB, CKOPOCTH KOPPO3UH- METAIIJIOB -
MIJLTHBOJIETMETPBI; aHATUTHUECKHAE U JIEKTPOHHBIC BECHI;
naboparopHbie pH-MeTpbl, HEHTPUQYTH U KaJTOPUMETP.

10. OueHoYHBIEC CPEICTBA Ik TPOBEICHUS TPOMEKYTOUHOM aTTECTAIINU
10.1. CoctaB OIICHOYHBIX CpPEIACTBUIS TPOBEICHUS IPOMEKYTOYHOW aTTECTAIlUH
oOyJaronmxcs Mo JUCIUILTMHE MpUBeAeH B Tabnuie 13.
Tabauna 13 — CocraB OLIEHOYHBIX CPEJICTB IS IPOBENICHUS IIPOMEXKYTOUHOM aTTecTaluu

Bu g npomexxyrouHoi aTTectaliuu IlepedeHb O1IEHOYHBIX CPE/ICTB

JuddepeHinpoBaHHbIN 3a4ET Cnucok BOIIpOCOB;
Tectsr;

10.2. B xauecTBe KpUTEpPHUEB OICHKH YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETEHIINH OOyJaronMMHUCS MPUMEHSETCS S-OallmbHas IKaja OIeHKH CHOPMHUPOBAHHOCTH
KOMIIETeHIIN, KoTopas mpuBeieHa B Tabnuue 14. B TeueHne cemecTpa MOKET MCIOJIB30BATHCS
100-6amnpHast  mKana — MOAYIBHO-PEMTHHIOBOM  CHCTEMBl ~ YHUBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAHNS KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIMM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL

Tabnuna 14 —Kputepuu oneHku ypoBHS cQOPMHUPOBAHHOCTH KOMITETEHIIUN

OUeHia KOMIETeHLAH XapakrepucTika C(OpMUPOBAHHBIX KOMITETEHLIMI
S-OautbHAs KA
— oOy4Jaronmiicsi IIIyOOKO W BCECTOPOHHE YCBOWJI IPOrpPaMMHBIM
MaTepua;
— YBEPEHHO, JIOTUYHO, ITOCIEeI0BATEIbHO U TPAMOTHO €r0 M3J1araer;
CODIHOY — OMHPAACh Ha 3HAHUS OCHOBHON M JOMOJHUTEIbHOU JIATEPATYpHI,
GATICHON TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKEHUS C MPAKTHIECKOM
JIeSITEIbHOCTBIO HAlpaBJICHUS,
— yMeno 00OCHOBBIBAET U APTyMEHTHPYET BBIIBUTAEMbIC UM UJIEH;
— JIeJaeT BBIBOJLI U 000O0IICHMS;
— CBOOOJTHO BJIaJICET CUCTEMOM CIIEIUATU3UPOBAHHBIX TOHATHMN.
— 00yJaroNMiicss TBEPIO YCBOWJ MPOrPaMMHBIA MaTepual, TPaMOTHO U
[0 CYIIECTBY MH3JIaraeT €ro, ONUpasCh Ha 3HAHUA OCHOBHOM
JTUTEPATYPHIL;
OpOIIO» — He JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; §
GATTCHO — YBSI3bIBAET YCBOCHHBIE 3HAHHUS C MPAKTHUYECKOM JESATEIbHOCTBIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MTOJIOKEHHUS;
— JIeJIacT BBIBOJIBI I 00OOIICHMS,
— BJIaJIEET CUCTEMOW CIEIUAIU3UPOBAHHBIX MTOHSATHH.
— 0OyJaIONMMICSl YCBOMJI TOJIbBKO OCHOBHOW IMPOTPAaMMHBIA MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHIL;
— JIOMYCKAaeT HECYIECTBEHHBIC OMMOKA 1 HETOUYHOCTH;
«YIIOBJIETBOPUTEITBHOY .
GITICHO — UCIIBITHIBACT 3aTPYAHEHUSI B MPAKTHYECKOM MPUMEHEHHU 3HAHUU
HaIpaBJICHUS;
— cnabo apryMeHTHPYeT HaydHbIC TIOJIOKCHHS,
— 3aTpyaHseTcs B GopMyIHpPOBaHUH BBHIBOJIOB U OOOOITICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIIeNHAIM3UPOBAHHBIX TOHSATHH.




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

«HEYIOBIIETBOPUTEIHHOY
«He 3a4TCHO»

MaTepuaia,
paccMOTpeHHUH MPoOsieM B KOHKPETHOM HalpaBlIEHUH;

— HE MOXKET apryMEHTUPOBATh HAYYHBIE MTOJIOKCHHUS
— He (opMynupyeT BHIBOJOB U 00OOIIECHUH.

— o0yJaroUMicsT HE YCBOWJI 3HAUUTEIbHOW YaCTU MPOrPaMMHOIO
— IONyCKaeT  CYIIECTBEHHbIE  OMMOKA M  HETOYHOCTH  IIpH

— HUCIIBITBIBACT TPYAHOCTH B ITPAKTUYCCKOM IIPUMCHCHU U 3HaHPII>i;

10.3. TumoBbIe KOHTPOJIBHBIC 33/TaHUS UIIM UHBIC MaTCPUAITBI.
Bomnpocs! (3agaun) s 9K3aMeHa NpeacTaBieHbl B Tadnuie 15.
Tabmuna 15 — Borpock! (3amaun) 11t SK3aMeHa

Ne i/m [lepeuenn BompocoB (3a1a4) IS SK3aMEeHa

Kon
WHIAKATOpA

Y4yeOHBIM MJIAHOM HE PETYCMOTPEHO

Bormpocs! (3aaun) s 3adera / audu. 3auera mpezacraBieHbl B Tadnuie 16.

Tabmmma 16 — Boripock! (3amaun) uist 3avera / mudy. 3adera

No i/t

[lepedyens BompocoB (3amad) aus 3aueta / nudd. 3adera

Kon
WHIUKaTOpa

1.

KBaHTOBO-MexaHHUYECKast MOJIETb CTPOEHHUS aTOMa.

CdopmynupyiiTe 0OCHOBHBIE TOJIOKEHUS KBAHTOBOW MEXaHUKH
1.KBanToOBas sHEprus

a. KopnyckynsipHO-BOJIHOBOM Ayalu3Mm, JaTh MOHSTHE, ONIPECICHUE

0. YpaBuenue Jle-bpoiins, nath mOHSATHE, ONpEACTICHUE

2. [lpunnun HeonpeaeneHHocTH [ 'elizenbepra, MaTemaTryeckas

3anuch MpUHILIMIA HeonpeaeneHHocTH ['elizendepra, (usnyeckuii

CMBICII .

OIIK-1.3.1

Atom. CdopmynupyiTe onpeaesieHrue MOHATHS «aToM». ATOMHOE
SIIPO, TIOHSATUE, OMpPENEJeHUE, COCTaB aTOMHBIX siIep. 3aKOHBI
ABUKCHUA MUKPOYACTULL, BOJTHOBAs (1)YHKHI/I$I, JAaTb OMMPCACIICHHUC U
MTOHSATHE BOJHOBOM (DyHKIIHH.

OIIK-1.3.1

VYpauenue lllpenunrepa ans atoma Bogopona. Cdopmynupyiite
MOHATHE BOJHOBOW QyHKMK, KBanToBbIE yncia. laiiTe
omnpeneneHrne KBaHTOBBIM ynciIaM, UX PU3NYECKHI CMBICII.
[lpuBenuTe TMpHUMEPHI 3aMIOJIHEHUS aTOMHBIX OpOuTanei
AJeKTpoHaMHu , naite noHstus [Ipuununy 3anpera [laynu, [IpaBuiy
XyHpaa, npasuity KiieukoBCKoro.

OIIK-1.3.1

[lepuoauueckas cucrema .. Menneneesa. Copmynupyiite
noustue [lepuoguueckoit cucremsl 351eMeHTOB. ChopmyupyiTe
[lepuonuueckuit 3akoH MeHaeneeBa, U JaunTe COBPEMEHHYIO
dopmyupoBky. JlaiiTe onpenenenue rpynibl, nepuojaa B [1C.

OIIK-1.3.1.

[leproan4HOCTH U3MEHEHUS CBONCTB 3JIEMEHTOB, CHOPMYIUPYHTE U
JaiiTe onpesielieHNe TAKUM OHATHSAM, KaK paJnyc aTOMOB Y MOHOB,
SHEPruu MOHU3ALMU, CPOJCTBO K JJIEKTPOHY,
AJIEKTPOOTPULIATENBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTENIBHAS
ciocoOHOCTh. [IpuBeauTe MprUMepsl U OOBICHUTE 3aKOHOMEPHOTO
M3MEHEHMS CBOICTB 110 MEPUOY U IO IpyIIe.

OIIK-1.B.1

XUMHUECKas CBsI3b, CHOPMYIIUPYHTE MOHATHE XUMHUYECKON CBSI3H.
HazoBute ocHoBHbIE xapakrepuctuku X.C. KBaHTOBO-

OIIK-1.3.1




MEXaHMYECKUE IPEACTABICHNUS O IPUPOJIE XUMHYECKON CBSI3H,
teopus ['eiitinepa u JlongoHa, maiite moHsATHE 00pa3oBaHUs
JBYXaTOMHOH MouieKyibl. ChopMyaupyiTe MOHITHE METOA
BaJICHTHBIX CBs13eH, ykaxkute Tunbl XC. [IpuBeaure npumepsl.
KoBasieHTHas CBS3b, AATh ONPEAEIEHUE, TPUBECTH IPUMEPBI.

ChopmynupyiTe MOHATHE XUMUYECKOH CBSI3H.
HeBaneHTHbIC THUIIBI CBSI3M: METAJUIMYECKasi, JalTe onperesieHue
TaKOW CBSI3U U OOBSICHUTE MEXaHU3M OOPa30BAHWS .

OIIK-1.3.1

CdopmynupyiiTe TOHATHE THOPUIU3AIUN aTOMHBIX OpOUTAJICH.
[lepeuncnute Buabl TuOpuan3anuii. Jlaiite onpeneneHue mOHTUS O
MOJISIPHOCTH MOJIeKyN. [IpuBenure npuMepsl NOJISPHOMN U
HEMOJISIPHON MOJICKYJIBI.

OIIK-1.3.1

ChopmynupyiiTe moHsITHE XUMHYECKOW TepMoauHamuku. Jlaiite
OTpe/ieNIeHU e MTOTHON AIHEPTHU CUCTEMBI, €€ PU3NUYECKUIT CMBICII,
chopMynupyiTe TepBHIil 3aKOH TEPMOTMHAMUKHU.

OIIK-1.3.1

10

ChopmynmupyiiTe mOHITHE XUMHYECKOW TepMoauHamMuku. Jlaiite
OTpeieJICHNE CBA3aHHOW YHEPTUU CHCTEMBI, €€ (M3UUECKUN CMBICII,
chopMynupyiTe BTOPOIl 3aKOH TEPMOIAMHAMHUKU

OIIK-1.3.1

11

Chopmynupyiite mnoHsTHe XUMHYECKOW TepMoauHamuku. Jlaiite
ompeneraeHue cB00oHOM sHeprun [ nb0ca e€ puznueckuii cMbICH,
HanuumTe ypaBHeHue [ mb0ca, ykakuTe KpUTepUil MpoTEeKaHM s
peaKuui.

OIIK-1.3.1

12

ChopmynupyiiTe mNOHATHE XUMHUYECKOM KMHETHKHU. JlaliTe
OIIPENIETICHNE OCHOBHOTIO MOCTYJIaTa XMMUYECKOU KMHETUKH.
ChopmynupyiiTe MOHATHE MOJEKYISIPHOCTH PEAKIINHU U TOPSIKa
peakuuu. Ilepeuncnute GakTopsl BIUSIONIME Ha CKOPOCTh
XMMUYECKON peakiuu. YpaBHeHHE AppeHuyca , ypaBHeHuE BaHt-

T'odda.

OIlK-1.3.1

13.

Copmynupyiite mousaTue pactBopa. HazoBute OCHOBHBIE
XapaKTepUCTUKU pacTBopa. [laiiTe moHsATHE O CT0cO00axX BhIPAXKEHUS
KOHLIEHTPALIMH pacTBOPOB, KAKUE BHAbl KOHIIEHTPALIUI CYILIECTBYIOT.
KonnuratuBHbIE CBOICTBA paCTBOPOB, JANTE ONPEIEIEHUE 3TOTO
MOHSATHS. YKaXUTE 3aBUCUMOCTb TEMIIEPATYpPhl KPUCTAJUIM3AaLMHU U
KUIIEHUSI OT KOHIIEHTPAlUHU PacTBOpA.

OIIK-1.3.1

14

CdopmynupyiiTe TOHATHE 30HHOW TEOPHH KPUCTAIUIOB, JaiiTe
olpejieNieHre peallbHbIX KpucTauioB. JlaiiTe onpenenenue
HECTEOXMMETPUUYECKUX COCAMHEHUI WM COETUHEHUN IEPEMEHHOTO
COCTaBa, MPUBEAUTE MPUMEPHI KPUCTAIIIOB IEPEMEHHOT0 COCTaBa

OIIK-1.3.1

15.

CdopmynupyiiTe TOHATHE PACTBOPOB 3JEKTpoauTOB. HazoBuTe
CBOMCTBA AJIEKTPOJIMTOB, DJIEKTPOIUTHYUECKAsI TMCCOLIUAIIUS,
omnpenenaeHrue U GU3NIECKUN CMBICI ATOTO SIBJICHUS.

OIIK-1.3.1

16.

CdopmynupyiiTe OHATHE BOJOPOAHBIN MOKazaTenb. JlaTh
omnpeneyaeHue HOHHU3AUUHU BOJbl. OOBICHUTH TEOPUIO JTMCCOIUAIIUU
KUCIIOT ¥ OCHOBaHUM. [IpuBecTr mpumepsl TMCCOIUAIINN CITA0BIX U
CUJIBHBIX 3JIeKTposnTOB. Hanucates ypaBHeHne OcTBaipaa.

OIIK-1.3.1

17

Cdopmynupyiite monsitue IlpousBenenue pacrBopumoctu. [laiite
olpejeneHue npoiecca pactBopeHus. MoHHO-0OMeHHbIE peaknH,
JaiiTe onpeereHue rupoian3a Cojiei, MepedruciauTe BUIbI
TUIPOJIN3A, TPUBEIUTE TPUMEPHI.

OIIK-1.B.1

18.

Cdopmynupyiite moHsaTHe OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
npoueccoB. JlaiTe onpeaeeHue OKHCIUTENb, BOCCTAHOBUTEID,
MPUBEINTE IPUMEPHI U YKOKHUTE B KAKUX CIyJasiX MOXET OJUH U TOT

OIIK-1.B.1




KE BJICMCHT BBICTYIIATh KAK OKHMCJIMUTCIIb MJIM KaK BOCCTAHOBHUTCIIb.

19.

CdopmynupyiiTe moHsATHE «ITEKTPOIHBIN TOTeHITUAMY. JlaiiTe
ompenenaeHrue U GU3NIECKUNA CMBICI TBOWHOTO SJIEKTPHYECKOTO
cinosi. OOBsICHUTE ABIIEHUSI CKauka MoTeHIMana. Hanunmre
ypaBHeHue HepHcra.

OIIK-1.B.1

20

CdopmynupyiiTe MOHSATHE TaTbBAHMYECKOTO dJIeMeHTa, JlaiiTe
OTpeieNIeHUE MOHSITUS «QJIEKTPOI» B JIEKTPOXUMHUU, HATTUIIUTE
ypaBHeHue HepHcTa, yKaKuTe Kakue MpoIecchl MPOTEKAlOT Ha

K04, €ro (I)I/I3I/I"ICCKI/II71 CMBICII.

KaTtolie, a Kakhe Ha aHoze. Jlaiite onmpeaeneHune 3IeKTpOTUTHYECKU I

OIIK-1.B.1

21

ChopmynupyiTe MOHSATHE 3JEKTPOJIM3a PACILIABOB U PACTBOPOB,
JaiiTe ONpeIeIeHHE 3TOTO SBJICHUS, HAMUIIMTE MPOIECChI
IIPOTEKAIOLME Ha aHOAE U Ha KaToje. Hanuunmre ypaBHeHue
@apanes I JIEKTPOIIA3a.

OIIK-1.B.1

22,

BIIMSFOLIIE HA KOPPO3HIO METAIIOB. OOBSICHUTE MEXaHU3M
KOPPO3HOHHBIX IpolieccoB. Ha30BUTE CrOCOObI 3aMTHI OT
KOpPpO3HUHU.

CdopmynupyiiTe moHsATHE KOPpO3us MeTaioB. HazoBute (akropsi,

OIIK-1.B.1

23.

Cdopmynupyiite monstue cranu. Ha3oBuTe OCHOBHBIE
KOHCTPYKIIMOHHBIE MeTasuibl. CBOMCTBA ANIIOMUHUS, XpoMa,
XKenesa, ux nmonydeHue u paguHUpPOBaHUE, UCIIOIH30BAHNE B
CaMOJIETOCTPOEHUU U NPUOOPOCTPOCHUH.

OIIK-1.B.1

24,

CdopmynupyiiTe MOHATHE TMOIUMEPOB, CTPOCHHE TOJIUMEPOB U
CIIOCOOBI MOJTy4eHHU s, HA30BUTE IPUMEHEHHUE ITOJIMMEPOB B
IPOMBIIIUIEHHOCTH

OIIK-1.B.1

25.

ChopmynupyiiTe TOHATHE XUMHYECKON HACHTU(HUKAIIUN BEIIECTB,
HazoBuTe MeToap1 KONMYECTBEHHOTO aHanu3a . Kakue BubI
WHCTPYMEHTAJILHOTO aHajK3a Bbl 3HAETE.

OIIK-1.B.1

MpeCcTaBIeHBI B Ta0OmmIe 17.
Tabnuua 17 — Ilepeuenb TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBINOIHEHUS KYpCOBOM paOOThI

[lepeuenr TeM Ui KypcOBOIO IPOEKTUPOBAHUS/BBIMOIHEHUS KypCOBOH pPabOThI

No 11/ [TpumepHBIil IepeueHb TeM i KypCOBOTO MPOSKTHPOBAHUS/BBITIOIHECHUS
o II/11 o
KypCOBOM pabOThI
Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO
Bompocbl juisi npoBeneHHs TNPOMEXYTOYHOM aTTeCTalldd B BHUAE TECTUPOBAHUS

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

Ne i/m IIpuMmepHBIi IepedYeHb BOIIPOCOB AJIsl TECTOB Kon
WHJIMKaTopa
1. | DHepruro 37aeKTpOHA MOTHOCTHIO XapaKTEPU3yIOT KBAHTOBBIE YUCIA ... 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°30 %4s%4p°4d°5s?, ... BaEHTHBIX HIIEKTPOHOB . ..
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. HETOJIIPHAs 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-1.B.1

Meramuryprudeckuii porecc, B KOTOpOM METaJll I1OJy4eH B
pacIiaBJICHHOM COCTOSIHUM, Ha3bIBAETCSL:

a. BBIILIABKA,

b. oGoxur;

C. IpOKaJIMBAHUC,

d. meHa pa3menieHus

OIIK-1.B.1

10.

SAnpo aroma BoJIopo/ia COCTOUT H3:
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-1.B.1

12.

dopmyna aig pacueTa M3MEHEHHUS SHTAIBIIMU B XOJI€ XUMHYECKOU
peakuuu, npoTekaromieil no ypasuenuio 2A + 3B = C + 4D, umeer Bu:

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

peaxmun

OIIK-1.B.1




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

pearun
¢ AH;?eaKunu =(2AHa +3AHg) - (AHc +4 AHp);
d. AHD. o™ (AHe +4 AHp) + (2 AHa + 3 AHg);
e AH .= (AHA + AHg) + (AHc + AHp)

13.

3aKOH, KOTOPBIN TJIACUT, YTO KOJIMYECTBO Ta3a, pACTBOPEHHOTO B
KHJIKOCTH, IIPOTIOPIIHOHATIBHO €0 MapiHaJIbHOMY JTaBJICHHIO |

a. 3akoH JlampToHa

b. 3akon I'eii JIroccaka

C. 3ak0H I'enpu

d. 3akon Payss

OIIK-1.B.1

14.

BBIpa)KeHI/Ie JJIs KOHCTAHTBI paBHOBECHUS CUCTEMBI O6paTI/IMBIX peaKI_II/Iﬁ

2Nz (r) + O2(r) « 2 N0 (r) umeer Buj ... (0TBeT a)
_INOF . - INO]
[N,J’[O,] [N,][O,]
K= [N2]2[022] 4 K= [Nzog2
[N,O] [N,]

OIIK-1.B.1

15.

Kakoif 13 BUZOB KOHIICHTPAIUH SBIISETCS IPUOITU3UTEIbHOM
(TexHUYEeCKOM)

a.MpOLeHTHAasA

b. MmonsipHast

C. HOpMaJbHas

d.tutp

OIIK-1.B.1

16.

Kaxkoe BemecTBO sSBIISIETCSI OCHOBOM (PU3HOTOTHYECKOTO pacTBOpa
a.KBr

b.NaCl

c.LiCl

d.NH4CI

OIIK-1.B.1

17.

HentpanbHas cpena umeer:
a. pH=7.

b.pH=11

c. pH=2

d. pH=5

OIIK-1.B.1

18.

®deHodrangen B pacTBOpax IMIEI0Yed CTaHOBUTCSL:
a. MAJIHHOBBIM

b. Kpacubeim

C. CHHUM

d.xénThiM

OIIK-1.B.1

19.

OTpHIaTeNbHO 3apsHKEHHbBIE HOHBI HOCST Ha3BaHUE:
a. KATHOHBI

b. annonbl

C. IPOTOHBI

d.HeHTpOHBI

OIIK-1.B.1

20.

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

OIIK-1.B.1

21.

ponecc Fe** + 2e = Fe’ mponcxout B ralbBaHMUYECKOM JIIEMEHTE . ..

OIIK-1.B.1




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

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

22. | HarnexrpoaxBralibBaHHueCKOMAJIEMEHTE OIIK-1.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.B.1
BBIJICTISIFOTCS TOJABKO BOJIOPOJ U KUCIOPOI.
a. ZnCh; b. KF ; ¢.ZnSO, ;d. KCI,;
24. | Tlpu saeKTpOIM3e BOJHOTO PACTBOPA ... Ha AJIEKTPOJAaX MPOUCXOISAT OIIK-1.B.1
nporeccr: 2H,0 + 2e = H, +20H , S —2e=S°
a. Na;SOy; b. CdSO4 ;
c. CuS; d.NazS;
e. Na;SO3
25. | TIporecc, mpoTeKarommil Py JIEKTposin3e pactBopa xmopuaa meau(Il) OIIK-1.B.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 CUCTEME ‘“‘MarHuii — 0J10BO” B OIIK-1.B.1
KUCIION cpeJie Ha KaToje oopasyercs ...
a. Mg** ; b.H,
c. Sn**; d. OH ;
27. | Tlpu 27EKTPOXMMHYECKON KOPPO3UH B CHCTEME "UHK - cepedpo” B
KUCIION cpeJie Ha aHo/E 0Opasyercs ... OIIK-1.B.1
a. Zn** b.Ag" c.H, d. OH
28. | Jlst 3ammMTHl KaJIMUSI OT KOPPO3UHU BO BIIAKHOM BO3/IyXE B KAUeCTBE
KaTOJHOTO TTOKPBITHS MOKHO MCITOJIb30BATh ...
a. Al; b. Mn ; OTK-1.B.1
c.Co, d.Cr,
29. r . . . OIIK-1.B.1
QIbBAaHUYECKUM dTIEMEHT BoabTa COCTOUT U3 IUHKOBOW M METHON
MJIACTHH, TOTPY)KEHHBIX B PacTBOp cepHOI KucioTel. Ha
AJIEKTPOJaxX 3TOTO rajlbBAHMYECKOTO 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 Koppo3un Cru Ag B KHCIION cpene OIIK-1.B.1

BXOOHUT ...

a. Cr(OH);

b. Ag.O

C. cosim xpoma (I11)




d. conu cepebpa (1)

31. | [lns yBenu4eHUsI CKOpPOCTH peakuuu (Temmeparypubiii kodpduuuent | OIIK-1.B.1
paBeH 3) B 27 pa3 HYKHO IOBBICUTh TeMIIEpaTypy Ha ... TPaIyCOB.
(wmcno30)

32. | Cxopocth peakunu (TemmepaTypHblid Koddduinment pasern 3) mnpu | OIIK-1.B.1
noBbimieHun Temmeparypbl oT 300°C nmo 340°C yBenumuuBaercs B
pas.(uucso 81)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHMILUIMHE OOYYAIOMMXCS 3a04HON (HOpMBI
oOy4eHwus1, TIpeicTaBiIeHbl B Tabwie 19.

Tabmuna 19 — [lepeyeHb KOHTPOIBHBIX PadOT

Ne i/m [lepeuenb KOHTPOIBHBIX PadOT

He npexycmoTtpeno

10.4. MeTtoguueckue  Marepuaibl,  ONPENEISIONHE  MPOUEAYphl  OIICHHBAHUS
WHJIMKATOPOB, XapaKTepU3YIONMX JTambl (GOPMUPOBAHUS KOMIETEHIUMM, CoJepKaTcs B
JOKalIbHBIX HOpPMaTUBHBIX akrax [YAIl, permaMeHTHpYIOUMX TMOpPSIOK U HpOoLexypy
MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0Yy4arolmXCs
I'VAIL

11. Meroauueckue ykazaHus AJIs 0OyJarOUMXCsl 110 OCBOEH MO I CLUTIIINHBI

Llenpr0 AMCHMIUIMHBL SBISETCS — TOJYYEHHE CTYICHTAMH HEOOXOJWMBIX 3HAHWH, YMEHUU WU
HAaBBIKOB B 00JIACTH XMMMH, YTO MO3BOJIUT UM YCIIEIIHO PelaTh TEOPETUUECKUE U NTPAKTUUYECKUE
3a7ayl B obOnmacTh cucrteM yrpaBieHus. OOydaronmecs: JOJKHBI OCBOUTH AMCLUUILIMHY Ha
YPOBHE, TO3BOJISIIOIIEM WM OpPHUEHTHUPOBATHCS B (U3UYECKUX METOAAX KOHTPOJS KauecTBa U
JMarHOCTHKH, KOTOPbIE MOTYT MPUMEHSTHCS B Pa3HbIX 00JACTSAX JESTEIbHOCTH HCCIel0BaTes,
MOJTy4MBILETO TOJATOTOBKY 1O 0Opa3oBaTesbHOM mporpamme OakanaBpa 16.03.01 «Texuuueckas
dusnKa»

11.1. Metoguueckue yka3aHHs Ui OOYYJAIOIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAUY€HHE JIEKHMOHHOTO MaTepuajga — JIOTUYECKA CTPOMHOE, CUCTEMHOE,
IyOOKOe W SICHOE HW3IIOKEeHHE YdeOHOoro Marepuana. HasHaueHuWe COBpEMEHHOH JICKIWU B
pamMKax JUCHUILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMALIMIO 1O T€ME, a B OCBOECHUU
dyHIaMEHTaNbHBIX MpoOJeM JUCHMUIUIMHBI, METOJAOB HAYYHOTO TIO3HAHUSA, HOBEUIIMX
JOCTHIKEHUW HAaydHOW MbICTH. B ydeOHOM mpoliecce JICKIHS BBITIOJIHSIET METOIOJIOTHYCCKYIO,
OpPTaHU3AIMOHHYI0 U MH(POpMaMOoHHYIO0 (GyHKIUHU. JICKIUs pacKpbhIBaeT MOHATHHHBIN armapar
KOHKPETHOW 00nacTu 3HaHUs, €€ MpoOIeMbl, JaeT LeNbHOE MPEACTaBICHUE O AUCHHIUINHE,
MOKA3bIBA€T B3aUMOCBS3b C IPYTUMHU JUCHUIIIIUNHAMH.

[Inanupyemble pe3yabTaThl MPU OCBOCHUHU 00YJIAIOIMMUCS JICKIIMOHHOTO MaTepHaa:

— TIOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OMPEACIISIETCS EIEBOM YCTAHOBKOM K KaK/I0M KOHKPETHON TEME;

— TOJYYEHHUE OMBITa TBOPUECKON pabOThl COBMECTHO C MIPEMOJaBaTEIIEM;

— pasBuTHE NpO(ecCHOHANbHO-/IEIOBBIX  KAayecTB, JIOOBU K MpEeaMery U
CaMOCTOSIT€IBHOTO TBOPYECKOTO MBILIUICHUSI.

— TOsIBJIEHHE HEOOXOMMOTO HHTEPECa, HEOOXOIUMOTO VISl CAMOCTOSITEIBHONW PabOTHI;

— T[IOJyYeHHUE 3HAHUI O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYyKM M TEXHHKH U O
MPOTHO3€ UX PA3BUTHS HA OJIMIKANUIIME TOJIBI;




— HAYYUTBhCS METOJMYECKH 00pabaTbiBaTh MaTepuan (BBLACISATH IJIaBHbIE MBICIH U
MOJIOKCHHS, TPHUXOJUTh K KOHKPETHBIM BBIBOAAM, IOBTOPSITH WX B  Pa3IHYHBIX
bopMynHupoOBKax);

— IOJIydeHHE TOYHOIO TOHUMaHUS BCeX HEOOXOAUMBIX TEPMUHOB U TMOHATHII.

JlekuMOHHBI MaTepuanl MOKET CONPOBOXKIATHCA JEMOHCTpAaLlMEd CIaloB U
UCIIOJIb30BAHUEM pA3aTOYHOr0 MaTephala Ipu MPOBEACHUHM KOPOTKUX JAUCKYycCHUH 00
0COOCHHOCTSIX MMPUMEHEHHUS OTACTBHBIX TEMATHK MO AUCITUTIIIHHE.

CrpykTypa mpeocTaBiieHHU sl JEKIIMOHHOTO MaTepuaa:

- JICKIIUY COTJIacHO pazneinam (Tadi.3) u remMam (tadi.4).

— Berynnenne — 4acTb JIEKIIMHM, L€Jdb KOTOPOW - 3aMHTEPECOBAaTh W HACTPOUTH
ayIUTOPHUIO Ha BOCHPHUSTHE yIeOHOro marepuaina. B ero cocraB BXOIT: (OPMYIHMPOBKA TEMBI
JICKIIMHU, XapaKTepUCTHKa ee npodeccHoHanbHOW 3HAYUMOCTH, HOBH3HBI M CTEICHHU
U3y4eHHOCTH, II€NIM JIEKIUH; HM3I0KEHHWE IUIaHA JIeKIWH, BKIIOYAIOIIET0 HaWMEHOBAHUS
OCHOBHBIX BOIPOCOB, MOMJIEXKAIMX PACCMOTPEHHUIO Ha  JIEKIUU; XapaKTepUCTHUKA
PEKOMEHIyeMOM JIUTepaTypbl, HEOOXOAMMOW JJsi OpraHM3allMM CaMOCTOSATENBHOW pPabOThI
CTYCHTOB; PETPOCIEKIUA-HATOMUHAHKE O BOIPOCAX, PACCMOTPEHHBIX Ha IMPOLUION JIEKIIHH,
CBsS3b WX C HOBBIM MaTepHajoM, yKa3aHHE Ha €ro pojb, MECTO W 3HAaYCHHE B JAHHOU
JHMCLUIUIMHE, a TAKKe B CUCTEME JPYTUX HayK.

— OcHoOBHas 4YacTh - M3JIOKEHUE COJNIEPKAHMS JIEKIIMH B CTPOTOM COOTBETCTBUH C
NPEAJIOKEHHBIM TUTaHOM. BKIIOYaeT packpblBalOIMil TeMy JEKIUU KOHUENTYalbHBIA H
(dakTHyeckuid MaTepuall, €ro aHaJlM3 U OLEHKY, pa3IMyHble CIOCOObI apryMeHTalUH U
JTOKa3aTeJIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX MMOJTOKEHUM.

— 3akmoueHue - TOJABEAEHHE OOIIEro WTOora JeKIuU, 0000IIeHHe MaTrepuana,
(GopMyIHpPOBKA BBIBOJIOB 11O TEME JICKIIH; OTBETHI HA BOIIPOCHI CTY/IEHTOB.

— Jlns Haamexaiero OCBOEHUS Kypca XUMHH HUCTIOJB3YIOTCS CIEIUaTbHbIe HATJISIHbIC
CpEeACTBa, C MOMOIIBIO KOTOPBIX MOXHO TepelaBarh CTyIEeHTaM HH(GOPMAIMIO O BEIIECTBAX,
0o0BEeKTax M CyIecTBE (PM3MYECKUX U XUMHUYECKUX IpeBpalleHui. J[eMOHCTpaius OIbITOB,
MOJIENT KPUCTAUIMYECKUX PEIETOK, TaONMMUIbl M IJIaKaThl C 3HEPreTHYeCKUMH JAuarpaMMaMu
00pa30BaHUs MOJIEKYJ, PEAKI[Ui ¢ KaTATM3aTOpaMu U 0e3 HUX U T.1.

— OcyecTBieHNE KOHTPOJIS 32 BEACHHEM CTYJIECHTaMH KOHCIIEKTa JIKIHUM; OKa3zaHue
CTYICHTaM IIOMOIIM B BEIEHUU 3allUCU JIEKUMH (AKIEHTUPOBAHHE HW3JIOKEHHS Marepuasa
JICKIIMH, BBIJIEJICHHE TOJIOCOM, WHTOHAIMEH, TEMIIOM pedd HamboJiee BaKHOW HWHQOPMALIHH,
M CIIOJIb30BAHUE Tay3 JUTsl 3alIHCH TaOJIHII, CXEM)

11.2. MeTtoauueckue yKazaHUs Ui OOYYarOIMXCS IO BBIMOJHEHHIO JIA00PATOPHBIX
pabot

B xozme BeimonHeHus 1a0OpaTOpHBIX paboOT oOydaroumiics IOJKEH YIIyOuTh U
3aKpENUTh 3HAHMS, MPAKTUUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOW METOJMKON W TEXHUKOH
JKCIIEPUMEHTa B COOTBETCTBUU C KBATU(MKAIIMOHHONW XapaKTepUCTUKON 0Oydaromierocs.
Bemmonnenne pabopaTtopHbIX pabOT COCTOUT M3 SKCIEPUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AHAIMTUYECKON YacTe U KOHTPOJbHBIX MEPOIIPUSATHI.

Beimonnenne naGopaTtopHbIX pa®oT oOydaronmMcs SBJISETCS HEOThEMIIEMOW YacThIO
U3y4YEeHUS JUCHMIUIMHBI, ONpeneNseMoll Y4eOHBIM IUIAaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecrieunBaloMM pellieHrEe CIEAYIOIMX OCHOBHBIX 3a/1a4 00yJaroIerocs:

— TOpuoOpeTeHHEe HaBBIKOB HCCIIEIOBaHHUS IPOILIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOM JUCIUIIIUHBL;

— 3aKpervieHue, Pa3BUTHE M JAETaln3alus TEOPEeTHMUECKUX 3HAHUHM, MOJY4EHHBIX Ha
JEKIUSX;

— MOJy4yeHHEe HOBOUM MHQOpMAINU M0 U3y4aeMOU U CUUIIINHE;

— T[puoOpeTeHHue  HaBBIKOB  CAMOCTOSATENIbHOM  paboThl ¢ J1abOpaTopHBIM
obopynoBaHueM U MpudOpamH.

3aganue U TpeOOBaHHUS K IPOBEICHUIO J1a00PATOPHBIX PadOT




3amanvie W TpeOOBaHMUS K BBIMOJHEHUIO JA0OPATOPHBIX paOOT TPHUBEICHBI B
METOJNYECKUX YKa3aHUSIX:

- Xumus : XUMHYECKUE PEAKIUH, BBI3bIBAIOLIME JIEKTPUUECKUAM TOK, JIEKTPOAHBIE
MOTEHIUAIBl U JIEKTPOABUKYIIME CHUIIBI : [ DIEKTPOHHBIN pecypc] : METOAMYECKUEe yKa3aHUs K
BBINIOJTHEHUIO JlabopaTopHoi paboTsl / C.-Iletepd. roc. yH-T a’dpoOKOCM. MPUOOPOCTPOEHUS ;
coct.: FO. C. Hukomaes, T. E. KpbunoBa. - Dnekrpos. tekctoBbie faH. - CII6. : M3a-Bo I'YAIIL
2015.- 19 c.

- Xumus. TernoBoit >ddekT (FHTATBIHSA) XAMHUYECKONH peakiuu : [ DIeKTpOHHBIN
pecypc] : MeToarvecKre yKa3aHus K BBITOJHEHHIO jJaboparopHoit padotsl / C.-Iletepl. roc. yH-
T aspokocM. npubopoctpoenus ; coct.: T. E. KppioBa. - DnekrpoH. Tekcrobie gaH. - CIIO. :
Wsn-so I'YAIL 2023. - 22 c.

- Xumusi : DKBUBAJIEGHT. 3aKOH OHKBUBAJIEHTOB : [ OJEKTPOHHBIN pecypc]
METO/IMYECKUE YyKa3aHUs IO BBINMOJHEHUIO JabopatopHoit pabotsl / C.-Iletep6. Toc. yH-T
a’pokocM. npubopocrpoenus ; coct.: T. E. KpsutoBa - Dnekrpon. TekcroBsie naH. - CII6. : Uzn-
Bo ['VAII, 2021. - 19 c.

- Xumusi. Koppo3us meTaioB : [ DIEKTpOHHBIN pecypc] : METOANYECKUE YKa3aHUs
M0 BBIMOJHEHHUIO J1abopaTopHbIX padot / C.-IleTepO. roc. yH-T adpoOKOCM. TPHOOPOCTPOCHHS ;
coct.: FO. C. Huxonaes, T. E. KpbutoBa. - DnekrpoH. TekcroBbie naH. - CIIO. : M3n-Bo I'YAIL
2016. - 27 c.

Crpykrypa u opma oTdeTa 0 1a00paTopHoil pabote

1. Llens paboTHL.

2. JlabopaTopHoe obopynoBaHue.
3. OmnucaHue KCIepUMEHTA.
4. OO6paboTKa pe3yabTaToB

TpeboBanusa Kk 0hOPMIIEHHIO OTUYETA O JIADOPATOPHOU pabore

TuTynbHBIN JHCT OTYETA JOJDKEH COOTBETCTBOBATH IAOIOHY, IPUBEAEHHOMY B CEKTOpE
HOopMaTHBHOM nokymenTtaruu ['Y AIT https:/guap.ru/regdocs/docs/uch

Odopmienre OCHOBHOW 4YacTH OT4YeTa JOHKHO OBITh OGOPMIICHO B COOTBETCTBHHU C
I'OCT 7.32-2017. TpeboBaHnus mnpuUBEAEHBl B CEKTOpe HOPMATUBHOW JokymeHTanuu ['YAII
https:/quap.ru/regdocs/docs/uch

[lpu ¢dopMupoBaHUM CNHCKAa UCTOYHHKOB CTYJEHTaM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopMiieHHs CIMCKa MCTOYHUKOB
NpHUBEACHBI B CEKTOpEe HOpMaTHBHOM mokymenTtanuu ['YAIL https/guap.ru/regdocs/docs/uch

1. BeimonHeHb He0OX0IMMbIE PACUETHI.

2 [TocTpoens! rpaduyueckie 3aBUCHMOCTH OT 33JJaHHBIX TAPAMETPOB.
3 CrenmaHbl BEIBOJBL.

4 BhInoTHEHbI KOHTPOJILHBIC 33/IaHUS Ha TEMY J1a00paTopHOil paboTHI.

11.3. Meroauyveckue yka3aHHs JIsi OOYJAIONMXCS MO MPOXOXKICHUIO CaMOCTOSTEILHOM
paboTHhI

B xolie BBITIONIHEHHSI CAMOCTOSATENBHON PabOThI, 00YJAIOIMIICS BBIMOIHSET PabOTy MO
33/IaHUI0 U TIPH METOJIUYECKOM PYKOBOJICTBE MpPENOAaBares, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTH4.

B mporecce BBIMONTHEHHS] CaMOCTOATENFHONW paboThI, y oOydaromerocsi (GopMHUpyeTcs
1enecoodpa3Hoe TIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHHM U CUCTEMATH3allUM MPUOOPETAEMBIX 3HAHMI, 00ECIeunBaeT BBICOKUI
YPOBEHBL YCIICBAEMOCTH B IIEPHOJ OOYYCHHsS, IIOMOTaeT IIOJYyYUTh HABBIKA TOBBIIICHHS
pO(eCCHOHAIBHOTO YPOBHSI.

MetoauyeckuMu ~ MaTepuajiaMH,  HalpaBlSIONMMH  CaMOCTOSTENbHYIO  paboTy
00y4aIOIMXCSISIBIISTFOTCS :

—  y4eOHO-METOJMYECKUI MaTepua 1o AUCIUILINHE,;


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

11.4. Meroauyeckre yKazaHHs JUIsi OOYJarONMXCS [0 TPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texynmii KOHTpOJIb YCIIEBAEMOCTH IPEAYCMAaTPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJarmmxcs, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C LEeJbl0 OLICHHMBAHMS XOAa OCBOCHHS
T CITUTLITAHBI.

1. 3anmTa mabopaTOpHBIX padOT
2. BeimonaHeHne mpoBepOYHOl paboThI IO TeMe JabopaTOpHON PabOThI
3. pemieHue 3a/1a4 10 TeMe JIabopaTOpHOU pabOTHI.

4. JInsl TeKylero KOHTPOJISl YCIIEBAEMOCTH HCIIOJIb3YKOTCSI TECThI, IPUBEACHHBIE B TaOIMIEe
18

11.5. Meroanyeckue yka3aHus i1 OOydJarOUMXCsS MO MPOXOXKISCHUIO MPOMEKYTOUHOMN
aTTeCTallUH.

[Ipomexxyrounas  arrectanus  oOydaloImXcs  NPEIyCMAaTpUBAET  OLEHHWBaHUE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yTbTaTOB OOyueHUs Mo AucHuriauHe. OHa BKIIOYAET B
ceOst:

— nuddepeHuHpOBaHHBIA 3a4eT — 93TO QopMa OIEHKM 3HAHUN, MOJYyYEHHBIX
oOydJaronmmMcs TpH U3ydeHUH AUCHUTUINHEL, IIOCEIIEHUH JICKIIUH, BBIMOJIHEHUH JTA00PAaTOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuaia Ha 3a4€Te C OIEHKOM  «OTIUIHOM,
«XOPOILIOY, «YIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

B Teuenune cemectpa cTyneHTy HeoOxonumo craath He meHee 50% nabopaTopHBIX padoT,
BBINOJIHUTh TECTUPOBaHUA B cpene LMS He Huke oneHku '"ynoBieTBOpuTenabHO". B ciydae
HEBBINIOJIHEHUU BBIIEU3TI0KEHHOT0, CTYACHT, MIPH YCHEIIHOM MPOXOXKACHUHN MPOMEKYTOUHOM
arrectaiuu B ¢dopMe aud.3auera, HE MOMKET IOJYYUTh AaTTECTAMOHHYIO OIIEHKY BBIIIE
"xopormo".

CucreMa OIEHOK MPU MPOBEIECHUH TEKYILIETO KOHTPOJISI M TPOMEKYTOUHON aTTECTAllHI
OCYILIECTBJISIETCSI B COOTBETCTBUM C PYKOBOISAIMM JOoKyMeHTOM opranuzauuu PJIO TYAIL
CMK 3.76 «IlonoxkeHrue O TEKYIIEM KOHTPOJE YCIEBAEMOCTH W MPOMEXKYTOUYHOM aTrTecTaluu
CTYIEHTOB U AaCIUPAHTOB, OOy4arONMXCs MO O0pa30BaTeIbHBIM MPOTPAMMaM BBICIIETO
obpasoBanus B ['YAID» https://docs.guap.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
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M3MCHEHUI U
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Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
MPOTOKOJIA
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