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Annortanusa

Jucuumiraa «XuMus» BXOJUT B 00pa3oBaTeNbHYIO MIPOrpaMMy BBICIIETO 00pa30BaHUs
— mporpaMMy OakamaBpuaTa IO HampaBJIeHHIO MoArotoBku/ coeruansHoctd 15.03.06
«MexaTpoHUKa W poOOTOTeXHHKa»  HampaBieHHOCcTH  «{udpoBoil  MHKUHUPUHT
POOOTOTEXHMYECKMX KOMILIEKCOBY. Jluciumimnna peanusyercs kapeapoit «NeS».

JucuumHa HaneleHa Ha GOPMHPOBAHUE Y BBIITYCKHHUKA CIETYIOIIMX KOMITETEHIIHMN :

OIIK-7 «CmnocoOeH TpUMEHSTh COBPEMEHHBIC SKOJIOTHYHBIE W O€30MacHBIC METOJIbI
palMOHAIBHOIO MCIOJIB30BAHNUS CBIPEEBBIX U SHEPIETUYECKUX PECYPCOB B MAILIMHOCTPOEHUN

ConepxaHue JUCHUILIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHUEM
UCTOPUM XWMHUH, a TaKKe C OCHOBHBIMH HAIIPABICHUSMU U TEHACHUUSAMH pPa3BUTHUS
COBPEMEHHON XWMHMHM. OTa Hayka H3y4acT MaTepualbHbIi MHUpP, 3aKOHBl €r0 pa3BUTHS,
cenuuYecKyr0o XUMHUYEeCKyro (opMmy IBIKEHHS MaTepud. B mpomecce H3ydeHUsS XUMUH
BbIpa0aThIBAeTCA HAyYHBIH B3N] Ha MUpP. 3HaHHE XMMHMHM HEOOXOIMMO JUISl MJIOJOTBOPHOMN
TBOPYECKOM JIEATENbHOCTH OakanaBpa JIt0OOW HampaBJIEHHOCTH. 3HaHME XUMHUM T1O3BOJISET
chopMHpOBaTh COBPEMEHHOE HAaydyHOE IpPE/ICTaBJICHUE O MaTEepHH, BEIIECTBE KaK OJHOM M3
BUJIOB JBUXKYILCHCS MaTepuu, MEXaHHW3Me MpEeBpallieHul XUMUYECKUX COeJMHEHU, CBOMCTBaX
MaTepuajoB O XMMHUYECKUX IIpOlleccax B COBPEMEHHOM TexHuke. Ilpn u3ydeHuun Kypca XUMHUH
HE00X0/IMMO TMPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIA/IE€Th TEXHHUKOW XMMHYECKUX PacueToB,
BBIPA0OTaTh HAaBBIKM CAMOCTOSATENBHOIO BBIMOJIHEHHS XUMHUYECKUX HKCIIEPUMEHTOB U
0000meHus ¢akroB. [loHMMaHuWe 3aKOHOB XUMHH TIIOMOXET CTYACHTY B peIICHUHU
9KOJIOTUYECKUX MpoOseM. 3HaHuEe Kypca XMMHHM HEOOXOAMMO U JUIsl IOCIEIYIOIIEro yCIenHOoro
U3y4YEHHUs CTIELUATbHBIX TUCIUIIINH.

[lpenonaBanue UCHMIUIMHBI MPEIyCMAaTPUBACT CIexylolme (GOpMbI  OpraHU3aluU
y4eOHOTrO TIpoIecca: JICKIMHU, jJabopaTopHble palOThl, caMOCTOsATENbHAs paboTa CTYACHTA,
KOHCYJIbTalliH.

[IporpaMMoii JIHCHUINIMHBI HPEIYCMOTPEHBI CIEAYIOUME BHABI KOHTPOJS: TEKyLUH
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (opMe sK3aMeHa.

OO0muRs TPyI0EeMKOCTh OCBOSHUS TUCIUIIIIMHBI COCTABIISIET 3 3aUeTHBIX eMHULbI, 108 yacos.
S3bIK 00y4YEeHUS IO AUCITUTLIMHE «PYCCKUAM.



1. Tlepedens miIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCITUTLIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI

Lenb naHHOW TUCHMIIMHBI — YCBOGHHE CTYJIEHTAMU TEOPETUUYECKUX OCHOB OOILEeH XUMHHU,
XUMUHM BQXHEUIMX SJIEMEHTOB M WX HEOPraHWYECKUX COCIUHEHUH, dbopMHpOBaHUE
XUMUYECKOTO MBIIUIEHUS Y CTYIEHTOB, PA3BUTHE HABBIKOB MCIOJIB30BAHUS CBEICHUN O (PU3UKO -
XUMUUYECKHX CBOMCTBAaX PA3NMYHBIX CHCTEM JUIsI CHUHTE3a COOTBETCTBYIOLUIMX COEIMHEHU,
BBIMTOJIHEHUE TEPMOJUHAMHYCCKMX M KHHETUYECKHX pPacuyeToB; MPHOOpPETEHHE HEKOTOPOTO
OMBITa AKCIEPUMEHTAIBHBIX HUCCICIOBAHUN sl pa3padOTKM  HOBBIX METOJOB CHHTE3a,
NpUAAHUS MaTepualaM 3aJaHHOM CTPYKTYpbl M KomIjiekca cBoucTB. llpencraBienue
BO3MOKHOCTH CTY/JCHTaM Pa3BUTh M MPOJEMOHCTPHUPOBATh HABBIKA B 00J1aCTH MHHOBAIIMOHHBIX
TEXHOJIOTH I

1.2. JIucruIuiiHa BXOAMT B COCTaB 00s3aTEIBHON YacTH 00pa30BATEIIBHON MPOrPaMMBbI
BhICIIeTO0 oOpazoBanus (ganee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHHUS 1O AUCIHUILINHE, COOTHECCHHBIX C
TUTaHUpYeMbIMH pe3ynbTatamu ocBoenust OIT BO.

B pesynbrare M3ydeHHsS AMCHMILUIMHBI OOYJAIONMICS JOJDKEH 00J1aaTh CICAYIONMMU
KOMIIETCHITMSAMH WM X YacTAMH. KOMITETCHIIMN ¥ WHIAKATOPbI MX JOCTHIKEHUS IIPUBEICHBI B
Tabmuie 1.

Tabnuna 1 — [epeueHb KOMIETCHITMI U UHIMKATOPOB MX TOCTHKCHHUS

Konu
Kareropus (rpynmna) Kox n HaumeHOBaHME HHIMKATOPA
HAaUMEHOBaHHE
KOMITETCHIINU JOCTH)KEHUS KOMIIETEHIIUH
KOMITETCHITUU
OIIK-7 Cnoco6en
MPUMEHSTh
P OIIK-7.3.1 3HaeT cnocoObl NpUMEHEHUS
COBpEMEHHBIE
COBPEMEHHBIX SKOJIOTHYHBIX U O€30MacHbIX
9KOJIOTUYHBIE U
METO/I0B PalliOHAIEHOTO UCIOJIB30BAHMS
Oesonackpie CBIPBEBBIX U SHEPTETUUYECKUX PECYPCOB B
OOmenpodeccuoHaIbHbBIE | METOIBI P P pecyp
MalMHOCTPOECHU U
KOMIIETEHIINU paloOHaIBHOIO
OIIK-7.Y.1 ymeeT npuMEHSTbh COBPEMEHHBIE
W CIIOJIb30BaHUS
METO/IbI TS pa3padOTKH MAIOOTXOIHBIX,
CBIPbEBBIX U
9HeprocOeperamx U HKOJIOTUYECKU
HEPreTHYECKHX .
YHCTHIX MAIIMHOCTPOUTEIBHBIX TEXHOJIOTUH
pecypcoB B
MalllMHOCTPOEHUHU

2. Mecrto qucuuIuinHb B cTpykType OI1
Jucnumiraa MokeT 0a3upoBaThCsl HA 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAIOIIMMUCS
MpU U3YyYCHUU CIAEAYIONMX TUCHUIIINH:
— «MaremaTtnka. MaTeMaTHYSCKUH aHAIN3,
— «Dusuka»
— «be30macHOCTh KU3HEACATCIBHOCTH ,
3HaHUs, TOJYYECHHBIE MpPU HM3YYEHUHM Marepuaja JaHHOW AMCIUILUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYEHUE, TaK U UCIIOJIB3YIOTCS NIPU U3YYCHUHU JIPYIUX TUCUUIIINH:
— « MarepuanoBeneHue»
—«H>KEeHEepHAas SKOJIOTUSD)
—« DJIEKTPUUECKUE MaIMHbD)




3. O0BeM | TPYIOEMKOCTh JAMCITUTIITNHBI
Janubie 06 oOmeM o0beMe AUCIUIIIUHBI, TPYAOEMKOCTH OTICIbHBIX BUJOB Y4eOHOM
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/ (gac)
U3 nux yacoe npakmuueckoil n0020mMo6KU
Ayoumopmuwie 3anamus, BCEro yac. ol ol
B TOM YHCJIE:
nexuauu (JI), (dac) 34 34
npakruueckue/cemunapckue 3ansatus  (I13),
(4ac)
naboparopHbie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxxcymounon ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Judd. 3ay, Hndd. Hudd. 3au.
i3 %) 3au.

£33

IIpumedanue: KaHAMIATCKUN 3K3aMeH

4. CopneprkaHue TUCIUTUIAHBI
4.1. PacnpeneneHue TpyIOSMKOCTH AUCITUIIIINHEI IO pa3zeiiaM | BUaM 3aHSITHIHA .
Paznenbl, TeMbl IUCUUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabnuua 3 — Pasznensl, TeMbl JUCHUTUIMHBIL, UX TPYI0EMKOCTh

Paznensl, TeMbI THUCIIATLIMHEI Jlexiun  |I13 (C3) JIP KII CPC
(uac) (uac) (uac) (uac) (uac)
Cemectp 2

Pasmen 1: BBenenue B XuMuro 2 5 7
Tema 1.1.Ilonarue BemecTsa u 1 1 1
XAUMHYECKON PEaKIMu, OCHOBHBIC
OTpe/IeTICHUsL.
Tema 1.2 2 3

CTCXI/IOMeTpI/I‘IeCKI/IC 3aKOHBI.
qJYHI[aMeHTaJ'II)HI)IG IIOHATHUA U 3aKOHBI
XUMUH.

Tema 1.3.CriocoOsI onpeieieHus 1 2 3
KOJIMYECTBA BEILECTBA, 3aKOH
3KBUBAJICHTOB.

Pasnen 2: CtpoeHue BemecTBa 10 - 10




Tema 2.1. OCHOBHEBIE CBEIECHUSI O
CTPOCHHUU aTOMOB; KBAHTOBBIC YHCIIA.

Tema 2.2. Ilepnonnueckuii 3aK0H
JI.1.Menneneena.

Tema 2.3. XuMnuueckasi CBs3b, BUJIBI
XUMHUYECKOU CBSI3H.

Tema2.4. MeTtoJ BalICHTHEIX CBS3CH,
KOBaJICHTHAS CBS3b.

Tema2.5. MeTor MOJIEKYISIPHBIX
opOuTane.

Tema2.6. HeBajieHTHBIE THIIBI CBSI3EH :
HOHHAs CBSI3b, METAJNINYECKast CBSI3b,
BOJIOPOIHAS CBSI3b, CHJIBI BaH-nep-
Baansca.

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

14

20

Tema 3.1. DHepreTuka XMMHYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPIHS,

OHTAJIBIIN A, SHTPOIIUA.

Tema 3.2. sneprus ['m60ca,
HarpaBJICHHOCTb XUMHYCCKHX
MPOLIECCOB, XUMUYECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CkOpoCTbh XMMHUUYECKOM
PEaKIu U METOJIbI €€ PeryTupOBaHHUS,
3aKOH JICHCTBUS Macc,

Tema3.4. DHeprus akTUBaILUH,
ypaBHEeHHE AppeHuyca, mpaBuiio Bant-
l'odda, xaramuzarops u
KaTATUTUYECKHE CUCTEMBI.

Tema 3.5. PacTtBOpBI, TMCHIEPCHBIE
CHCTEMBI, ClIOCOOBI BRIPAKCHUS COCTABA
pacTBOpOB,




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

Tema3.7. CBoiicTBa pa30aBI€HHbIX
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 UCTOYHUKUA
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
COCIMHEHHM, CBOMCTBA IIPOMBIIIUIEHHO

Ba)XHBIX 3JICMCHTOB U UX COGI[HHGHHfl.

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 0

57

[lpakTueckass MOATOTOBKA
0o0yJaoIMMHCS  ONpPENEIEHHBIX
poQecCHOHANBHON AEATEIBHOCTHIO.

3aKIIF0YACTCS
TPYAOBBIX

B  HCHOCPCACTBCHHOM

bynxuni,

CBsA3aHHBIX

BBIITOJIHCHU U

C

Oymymei



4.2. ConepkaHue pa3aesioB U TeM JIEKIIMOHHBIX 3aHATHH .
CopepxaHue pa3esioB U TeM JICKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnule 4.
Tabnuna 4 — CopepxaHue pasiesioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIITHOHHBIX 3aHATUHN

Paznen 1

BBenenue B XuMuio.

Tema 1.1.

ITonsTHe BelecTBa U XMMHUYECKOM peaKkin, OCHOBHBIC ITIOHATUA U OIIPCACIICHU .

Tema 1.2.

CTGXI/IOMCTpI/I‘ICCKI/Ie 3aKOHBI. qDYH,[[aMeHTaJIBHBIG IIOHATHUA WU 3aKOHBI XUMHWMU:
3aKOH COXpPaHEHHUs MacChl, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOIICHUN, 3aKOH OOBEMHBIX OTHOINGHHMH. 3akoH ABorajipo,
CJIEACTBHS 3aKOHA ABOTaJpO.

Tema 1.3.

Crioco6bl OIpe/ieNieHus] KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAIECHTOB. Pacuét M’
(MOJISIpHBIX MacC SKBHMBAJIEHTOB) JIs IPOCTBIX BELIECTB, OKCHUJOB, KHCIIOT,
OCHOBaHMH, coiiel. PaKrop SKBUBAJIEHTHOCTH.

Paznen 2:

CTpoeHue BelecTBa.

Tema 2.1.

OCHOBHBIE CBEJIEHUSI O CTPOEHHUM aTOMOB; KBaHTOBO-MexaHHWUeCKas MOJIENb
aroma. OpOutainb, KBaHTOBbIE uncia, ypaBHeHue Llpénunrepa, ypaBuenue [le-
Bbpoiins, ypaBHenue Ilnanka, mnpuHuMn HeompenenéHHocTH [eifzenbepra.
DJIeKTpOHHO-Tpadudeckre GopMyIIbl.

Tema 2.2.

[lepnonnueckuii 3akon JI.M.MenneneeBa, cBsizp IL.C. co cTpoeHnem aroma.
[lepuonpl, rpynmbl, AuMaroHajdbHas 3aBUCHMOCTb. 3aKOHOMEPHBIE HW3MEHEHUS
CBOWCTB 3JIEMEHTOB U coernHEeHUH (3PEeKTUBHBIN paanyc, SHEPTHU WOHHU3AIMT
Y CPOJICTBA K DJICKTPOHY, SJIEKTPOOTPUIIATENBHOCTBD).

Tema 2.3.

XuMUYeCKas CBS3b, BHJBI XUMHYCCKOW CBs3H. B030yXIEHHOE W HOPMaIbLHOE
COCTOSIHME  aroMma. [ uOpuau3anus JJIEKTpOHHBIX  oOmakoB.  CmocoOsI
MEePEKPhIBAHUSI DJIEKTPOHHBIX OOJAKOB, CHTMa- IIU-JIENbTa-MePEKPhIBAHMUSL.
[IpocTpancTBEHHAS CTPYKTYpa MOJICKYII.

Tema 2.4.

Metoj BaleHTHBIX CBs3€H, CHOCOO OOpa3oBaHMsI KOBAJIEHTHOHM CBSI3HM METO[
Jlontona u I'eiitnepa. [TonsspHOCTB CBSI3M CBOMCTBA KOBAJIEHTHOW CBSI3U.

Tema 2.5.

Meton monekymsipHbix opouTaneit. [lopsmok u sHEprus cBszu. CBS3bIBAIONIME
Y pa3phIXIIONKe opOuTaty.

Tema 2.6

HeBaneHnTHBIE THIIBI CBSA3EH: HOHHAS CBSI3b, METAJUINYECKAs CBSA3b, BOJOPOIHAS
CBsA3b, cuibl Ban-nep-Baanbca. KomiiekcHele coequHenust. Poib KOMIUIEKCHBIX
COCIMHEHUW B IPUPOAE M TeXHUKE. Teopus KpUCTAINIMYECKOIO IIOJIS.
KoHzeHncupoBaHHOE COCTOSIHUE BEIECTBA. TBEpABIE BEIIECTBA.

Pazgen 3

Xumuyeckue cuctembl. O01me 3aKOHOMEPHOCTH XUMUYECKUX MPOIECCOB.

Tema 3.1.

DHepreTuka XMMHUUYECKUX MPOIECCOB, BHYTPEHHSSI SHEPIHs, TETIOBOW I(dexT
XUMUYECKUX peakiuil, 1-il, 2-i, 3-i1 3aKOHBI TEPMOJAMHAMHUKUA, DHTPOIHUS, KaK
(GyHKIHST COCTOSIHUS, YHTANBIHS. XUMUYECKUIN MTOTEHIIHAIL.

Tema 3.2.

sHepruss ['m60ca, HampaBIEHHOCTh XMMHUYECKMX IPOIIECCOB, XMMHYECKOE U
(a30BOE paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON pEaKMU U METO/bI €€ PETYIUPOBaHUs, 3aKOH JIEHCTBUS
Macc. YpasHenue ['ynpOepra m Baare. MosekynapHOCTbh peakiuu, MOPSIOK
peakuuu. 3aBHCHUMOCTb CKOPOCTH XMMHYECKOM pPEaKUUHM OT KOHIIEHTPALHH.
KoncranTa ckopoctr pU3HYECKuii CMBICII.

Tema 3.4

DHepruss  aKkTUBAIlUM, ypaBHEHUE AppeHuyca, npaBmwio Baat-T'odda,
KaTaJIn3aTopbl M KaTaIUTHUYECKUE cucTeMbl. OCHOBHOM NOCTYJIaT XUMHMYECKOU
KUHETUKHA, KUHETHYECKOe ypaBHEHUE. BiusHue Temmeparypbl Ha CKOPOCTh
XAMHMYECKOM peakiuu, ypaBHeHHE AppeHuyca. MexaHU3M NPOTEKAHUS
KaTaJIMTUYECKUX peakuuii. Xumudeckoe pasHoBecue npuHnun Jle-Illarense.

Tema 3.5

PacTBOpBI, nucCHepcHBbIE CHCTEMBI, CIIOCOObI BBIPAKEHHS] COCTaBa PACTBOPOB.




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIIHMOHHBIX 3aHATHH

TepMomuHaMUYeCKie XapakTEPUCTUKU Ipolecca OOpa3oBaHUS PACTBOPOB.
CHJIBHBIC W CIIa0ble AJIEKTPOJIMTHI, HOHHBIC PAaBHOBECHsS B BOJHBIX PacTBOPAX,
MIPOM3BEIEHUE PACTBOPHUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAsT  JTUCCOIHAIIHS, BOJIHBIE PACTBOPBI  AJIEKTPOIUTOB,
BOJIOPOJHBIN MOKa3aTeNb, peakiii 0OMEHa, THIPOJIN3 COTICH.

Tema 3.7

CroiictBa pa30aBJIEHHBIX PACTBOPOB  HEAJIEKTPOIUTOB, KosuraTuBHbIE
CBOWCTBAa  pacTBOpOB, 3akoHBl Paymsa. Kpuockonuss  DOymmockonus.
Ocmornueckoe nasienue. 3akon ['enpu. M3otonnueckuii kodpuimenT.

Pasnen 4.

OCHOBEI QJICKTPOXMMHNYCCKUX ITPOLECCOB.

Tema 4.1.

OKXUCIUTEIBHO-BOCCTAHOBHUTEIBHBIC pcakuuu, BHCKTpOHHBIfI 63.J'IaHC, MOJ'I?IpHLIG
MacCChl DKBUBAJICHTOB OKHUCIUTECIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XUMUYECKAE HMCTOYHUKH DJIECKTPUUECKOTO TOKA. [‘albBaHWUYECKHE 3JIEMEHTHI,
CTaHJAPTHBIE JJEKTPOJHBIE MOTCHUHANbL. JIBOWHOM JJIEKTPUYECKUU CIIOW.
VYpaHenue HepHcra. PaBHOBeCHBIN. 3eKTpoHbIN noTeHIuan. CTaHaapTHbIN
BOJIOPOJIHBIN AJIEKTPO/I.

Tema 4.3.

Onexrponus, 3akoHbl @apanes Katoguble U aHOAHBIE MPOLIECCHI PACTBOPOB U
pacIiIaBoB JIEKTPOIUTOB.

Tema 4.4

Koppo3sust u 60ps6a ¢ Hell. YpaBHEHUS KOPPO3UIHBIX IIPOIIECCOB C KUCIOPOAHOM
1 BoAopoaHoi nenosnspuzanueid. CriocoObl 3alMThI OT KOPPO3UU — XUMUYECKUE,
JIIEKTPOXHUMUYECKHE  (METAIMYECKue-  KAaTOAHbBIC, AaHOAHBIC MOKPBITHS).
JlerupoBaHue METAJLIOB.

Paznen 5.

CBolicTBa IMPOMBIIINICHHO BAXXHBIX 3JICMCHTOB W HUX COGI[HHGHHfl. IMOJIYYCHHC
METajjIoB. MeTalllInYecKrue CIIaBbl U KOMIIO3UTHI.

Tema 5.1.

Krnaccel XuMHUYECKUX COETMHEHUI, CBOMCTBA TPOMBIIUIEHHO BaXKHBIX 3JIEMEHTOB
u ux coennHeHuii Kommosuunonusie Marepuaiibl. Kepmersl. XuMusi METAIIIIOB
(AlFe, Sn,Pb,M0) Xumus uemeramion: C,SI,S , ¢ymiepen, kapoun. Tomausa
(TBEpHOE, )KMUAKOE, ra30BOE), CMa30UHbIE MATEpUaJbl, MOTOPHBIE MacCIa.

Tema 5.2.

Xumuueckas uIeHTUpUKanus. MeTolbl XMMUYECKOTO HMCCIIEA0BAaHUS U aHAN3a
BEIECTB U UX IpeBpalieHuil. KaueCTBEHHBI U KOJIMYECTBEHHBIM aHaJU3.
(I'paBuMeTpuUEeCKUl, TUTPUMETPUUECKUH, KOMILJIEKCOHOMETPUUYECKHIT METObI
aHajan3a).

4.3. Tlpakrnueckue (ceMUHApPCKUE) 3aHSITHUS
Tembl MPakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh IPUBEJEHBI B TaOnUIE O.

Tabnuna 5 — [lpakTryeckue 3aHATHS U UX TPYTOEMKOCTh

N3 Hux Ne
Ne | Tewmpl npakrnueckux | ®opmel npakTudeckux | TpymoeMKoCTh, |IpakTHYECKOH | paszera
n/m 3aHATUHI 3aHATUH (gac) MOATOTOBKH, | IUCIIMIT
(gac) JIUHBI
VY4eOHBIM MJIaHOM HE NMPETYCMOTPEHO
|
Bceero

4.4. JlabopaTtopHbl€ 3aHATUSA
Tembl 1a00PaTOPHBIX 3aHATUH U UX TPYILOEMKOCTh NPUBEJICHBI B TabnuIe 6.




Tabnuna 6 — JlabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTh

W3 Hux Ne
li\l/.i HanmenoBanue nabopaTopHBIX paboOT prm()il:g;ocm’ Hlf sgg::;;gfl 231301613111?
(gac) JIMHBI
Cewmectp 2
1 CTexuoMeTpuyYECKUE 3aKOHBI. 2 1
@dyHaMEHTaIbHbIE IOHATHS U 3aKOHBI
xuMHuH. CrIocoObl OIpeeNIeH!s] KOJIM4YeCcTBa
BEIIECTBA.

2 | Onpenenenne M’ skBHuBajieHTa MeTaLIA. 3 1

Omnpenenenue TtemiaoBoro 3dexra peaxuu 4 3
3 | HeliTpasm3anumy.
4 M3mepeHue u pacyer 3JeKTPOJHBIX 4 4

noteHuranoB MetaioB u DJ1C
rajbBaHUYECKHUX 3JIEMEHTOB.

Xumunyeckas u AJEKTPOXUMHUYECKAS 4 4

KOppo3Ws, HccnenoBanue KOpPpO3UH

METAJUIOB U OHpelesieHue HHIHOUTOPHOIOo

a¢dexra

Bceero 17

4.5. KypcoBoe npoekTrupoBaHue/ BBIIOJHEHUE KypcOBOM padOThI
VYuyeOHBIM IJIJAHOM HE NPETyCMOTPEHO

4.6. CamocrostenbHas paboTa 00yJaroImXcs
Bu bl camocTosTeNbHOM pabOTHl U €€ TPYAO0EMKOCTh MPHUBEICHBI B Ta0IHUIIE /.

Tabnuua 7 — Buael camoctosTenbHOM paboThl U €€ TPYA0EMKOCTh

Bu camocTosTenbHON paboThI Bcero, uac CemecTtp 2, yac
1 2 3
V3ydeHne TeOpeTHIeCKOro MaTepuaa
32 32
mucuutauab (TO)
Pacuerno-rpaduueckue 3amanus (PI'3) 2 2
[ToaroroBka K TEKymieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jomammee 3amanue (/13) 10 10
[ToaroroBka K mMpOMEXYTOUHOW aTTeCTAllUH 5 5
(TTA)
Bcero: 57 57

5. Tlepedenn yaeOHO-METOIMUECKOTO O0ECTICUEHU S
JUISL CAMOCTOSITEIbHON PabOThI O0YJaIONMXCS 0 TUCHHUTLINHE (MOIYIIIO)
Y4eOHO-MEeTOANYEeCKUe MaTepHUallbl JJIsi CaMOCTOSTEIFHOM paboOThl OOYYAIONMXCSl YKa3aHbBI B
ma. 7-11.

6. IlepeyeHb MEYATHBIX U DJIEKTPOHHBIX YIEOHBIX WM3TaHUI
[lepeueHb meyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI MpuBeAeH B Tadnuie 8.




Tabnuna 8— IlepedeHn nMevaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3IaHUI

KonuuectBo
SK3EMIUISIPOB B
HIudgp/ URL anpec bubnuorpaduueckas cchliika 6H(6£pp:)(§:m
AIEKTPOHHBIX
IK3EMILISIPOB)
https//urait.ru/bcod | Iunxa, H. JI. OOmas xumust B 2 T.: Y4eOHHUK JUTS BY30B /
e/512502 H. JI. nunka ; mox penakuueii B. A. Ilonkosa,
A. B. babkoBa. — 20-e u3n., mepepad. u gon. — Mocksa :
W3narensctBo FOpaiit, 2023. — 353 ¢. — (Bseiciee
obpaszoBanue). — ISBN 978-5-9916-9353-0
Xumus. OCHOBHBIE CTEXMOMETPUUECKIE 3aKOHBI, CTPOEHHUE
BCIICCTBA, TEPMOJMHAMUKA, KHHETHKA, PACTBOPHI,
I .. AICKTPOXUMHUS: [DIEKTPOHHBIN pecypc] : yueOHOe
httpjlllb.aiz;\;]et.ruljlrb noco6ue/ T. E. Kpoutosa, T. . ®omuuesa ; C.-Iletepo.
roC. YH-T a3POKOCM. TPUOOPOCTPOCHUS. - DIIEKTPOH.
TekcToBbIe AaH. - Cankr-IleTepOypr : M3a-Bo ['YAII,
2020. - 148 c.
Xumnsi. Kinaccel HeOpraHM4ecKux CoeIMHEHU: yueO. 15
nocobue/ T. E. Kpsinosa. — CII6.: 'YAIIL 2024. — 44 c.
https://znanium.comy/ OO6mas u Heopranmdeckasg xuMus : B 2 T. T. 1 : 3akoHBI U
catalog/document?id KOHLIEIIIHUH : yyeOHOe rmocodue / moa pen. akagemuka PAH
= — A. 1O. IuBanse. - 2-e u3n. - Mocksa : Jlabopatopust
=425379#~ text=htt . .
0%3A/IpilotL Z.ru/fil sHaHui, 2022. - 495 c. - (YaeOHUK 115 BBICIICH HjKOJII)I). -
6s/10512/ ISBN 978-_5-93208-576-9. - Texkcr : anmexrpoussii. - URL:
— https//znanium.com/catalog/product/1984044
Heopranuyeckas xumust: YueOHoe mocodue i By30B
https//urait.ru/bcode | I'enspman M. U., FOctpatoB B. [1.13aarenscTBo "Jlans"
/432806 3-e u3n...crep., 2025 — 528c¢.
7. TlepedeHb AIIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
nH(OpMaIImOHHO-TEIEKOMMYHUKAITMOHHOH ceTn «HTepHeT
Ilepeuenb 3JIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(QOpMallMOHHO-
TEJIEKOMMYHUKAIITUOHHON ceTu «/HTepHEeT», HEeOOXOAWMBIX M OCBOCHHS JHCLUMILIMHBI

npuBeaeH B Tabnuie 9.

TabOmuma 9

TEJICKOMMYHUKAIMOHHOM ceTh «MHTEpHET»

[lepeueHb AJIEKTPOHHBIX O00pa30BaTENbHBIX PECYpcOB HHMOPMALIMOHHO-

URL anpec

HaumenoBanue

https//xumuk.ru/

CaiiT 0 XuMnu

http//mww. hemi.nsu.ru

OCHOBBI XUMHH
o0Opa3oBaTeNbHbII
CalT IJI CTYJICHTOB

8. Ilepeuerb MH(MOPMAITMOHHBIX TEXHOJIOTHHA

8.1. [lepeueHbp mpOrpaMMHOrO 0OECHEUYeHHs, HCIOIb3YeMOTo MPU OCYIIECTBICHUU
00pa30BaTeabHOrO Mpolecca o AUCIUIIINHE.



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://xumuk.ru/
http://www.hemi.nsu.ru/

[lepeuenp UCIOIBL3YEMOTO MPOrPAMMHOTO OOeCTIeYeHUs MpecTaBiieH B Tabauie 10.

Tabmauna 10— Ilepeyenb nporpaMMHOro obecreueHus

Ne mi/mt HaumMmenoBanue

He npenycmorpeno

8.2. IlepeueHp UH(POPMAIIHOHHO- CITPABOYHBIX CHUCTEM, HCITOJIb3YEMBIX npu
OCYIIECTBJIICHHHU 00pa30BaTEIbHOIO MpoIlecca Mo AUCIUIIINHE

[lepeyeHb WCHONB3YeMBIX HHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabimuue 11.

Tabnuna 11— Ilepeyens MHEGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npengycmorpeno

9. MarepuanpHO-TEeXHHYECKast Oa3a
CoctaB  MaTepUalbHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOHM Ui  OCYIIECTBICHHS
0o0pa3oBaTenpHOTO Mpollecca Mo JUCIUILTMHE, MPEJCTaBIIeH B Tabnuiel 2.
Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUUECKOM 0a3bl

Ne HanMeHnoBaHMe cOCTaBHOM 4acTH Howmep aynutopuu
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (Tpy HEOOXOIMMOCTH )
1 JlekumoHHas ayIuTOpHUs C UCIOJIb30BaHUEM TI'actemno 15
JIEMOHCTPAIIMOHHBIX TA0IHIT U cXeM, [leproauueckoir cucTeMpl 32-01

xumudeckux snemeHToB JI.M.MenaeneeBa, 00pasiion
MHHCPAJIOB, MOJI@J'IGf/i IMPOCTPAaHCTBCHHEBIX PCIICTOK.

2 Cneunanu3upoBaHHash XUMHUYECKas J'Ia60paT0pI/I}I C I'acremno 15
HCIOJIb30BAHUEM JICMOHCTpPAllMOHHBIX I1JIAKATOB, 33-02
7a00paTOPHBIX CTCHAOB M YCTAaHOBOK JIJISl OMIPEICTICHUS 33-04

SKBUBAJICHTA METAJIJIa, U3MEPEHUS SJICKTPOAHBIX MOTEHIIUAJIOB,
CKOPOCTH KOPPO3HH- METAJUIOB - MUJUTUBOJIBTMETPHI;
aHAJMTUYECKHE U JJIEKTPOHHBIE BeEChI; TaboparopHbie pH-
METPBI, HEHTPU(DYTU U KATOPUMETP.

10. OueHouHble CpeACTBa AJIs IPOBEICHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEICTBIJISI TPOBEICHHUS MPOMEKYTOYHOH aTTecTalluu
oOygaronmxcsi 1Mo AUCIUTIUIMHE MpuBeIeH B Tabmuie 13.
Tabmuma 13 — CoctaB OLIEHOYHBIX CPEJICTB JJIsl TPOBENICHUS IIPOMEXKYTOUHOM aTTecTaluu

Bug npomexxyTouHoi aTTecTannuu ITepeyeHb OLIEHOYHBIX CPEICTB

JuddepeHinpoBaHHbIN 3a4ET Cnucok BOIIpOCOB;
Tectsr;

10.2. B xauecTBe KpUTEpPHUEB OICHKH YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETEHIIMN OOyJaronMMHCS MPUMEHSETCS S-OaylbHas IKajla OLICHKH C(HOPMHUPOBAHHOCTHU
KOMIETEeHIIN, KoTopas npuBeAeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET UCIIOJIb30BAThCS
100-6amnpHas  mKana ~— MOAYJIbHO-PEUTHHIOBOM  CHCTEMbl  YHUBEpPCHTETa,  IpaBHIIa




HCITOJIb30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIIMM JIOKAJIBHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kputepuu oueHku ypoBHS cQOPMHUPOBAHHOCTH KOMITETEHIIUN

Or1eHKa KOMIIETEHIIN

5-0arwtpHas KAIA

XapakrepucTika c(OpMUPOBAHHBIX KOMIIETEHLIMIA

COTIINYHO»
<(GAYTCHO»

— oOy4Jaroumiicsi IIyOOKO W BCECTOPOHHE YCBOWJ IPOrpPaMMHBIM
MaTepHal;

— YBEPEHHO, JIOTUYHO, MOCIEJ0OBATENBHO U IPAMOTHO €ro U3Jaraer;

— ONMpasiCh Ha 3HAHUSA OCHOBHOM M JONOJHUTEIBHOM JHUTEpaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYyYHbIE MTOJIOKEHUS C IPAKTUYECKON
JIeSITEJIbHOCTBIO HAIlPaBJICHHUS;

— yMelno 000CHOBBIBAET U apTyMEHTHPYET BBIJIBUTAEMbIC UM UJICH;

— JIeJaeT BBIBOJALI M 000O0IICHMS;

— CBOOOJTHO BJIaJICET CUCTEMOM CIIEUATU3UPOBAHHBIX TOHATHMN.

<(XOPOLIO»
<GAYTCHO»

— 00y4JarONMKICS TBEPIO YCBOMII MMPOTPAMMHBIN MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, OIHPasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOGHHBIE 3HAHUS C MPAKTHYECKON NeSATeNbHOCTHIO
HaIpaBlICHUS;

— apTyMEHTUPYET HAyJHBIC TTOJIOKCHHUS,

— JIeJaeT BBIBOJBLI M 000O0IICHMS;

— BJIQJICET CHCTEMOU CIEIUaTN3UPOBAHHBIX ITOHITHM.

«YOOBJICTBOPUTCIIEHO»
<GAYTCHO»

— 0OyJarONMICsl YCBOMJI TOJIbKO OCHOBHOW IMPOTPaMMHBIA MaTepual,
[0 CYIIECTBY H3JaraeT €ro, onupasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypsbl;

— JIONYCKAaeT HECYIECTBEHHbIE OIMOKM U HETOYHOCTH;

— UCHIBITHIBAECT 3aTPYAHEHHUS B IPAKTUYECKOM IPUMEHEHHUM 3HAHUUI
HallpaBJICHUS;

— cnabo apryMeHTHpPYeT HaydHbIE TIOJIOKECHHS,

— 3aTpyaHsAeTCs B GOPMYIHPOBAHUH BBIBOJOB U 0000ILEHHUI;

— YaCTUYHO BJIAJICET CUCTEMOM ClIeIMaTIN3UPOBAHHBIX MTOHSTUH.

(HCYHIOBJICTBOPUTCIIBHO»
(HC 3a4TCHO»

— oOyJaronmicss HE YCBOWJI 3HAUUTEIBHOM YacTH IPOrPaMMHOTO
Mmarepuana;

— JIOTYCKAaeT  CYLICCTBEHHbIE  OMMOKM W HETOYHOCTH  IpHU
paccMOTpEeHUH MPoOIJIeM B KOHKPETHOM HallPaBlICHUU;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUUECKOM MPUMEHEHUH 3HAHUH;

— HE MOKET apryMEHTHPOBATh HAYYHBIC MOJ0KECHUS;

— He GopMyNUpYyeT BHIBOAOB U 000OILEHHUI.

10.3. TumoBbie KOHTPOJIbHBIE 33/IaHUS UIIU UHBIE MaTepUAIIbI.
Bompocs! (3agaun) amst sK3aMeHa npejacTaBieHbl B Tadnuie 15.

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

Ko
No i/mt [lepeuenb BOMpOCOB (3a/1a4) IS SK3aMEeHa $
WHJIMKaTOpa
Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO
Bompocsr (3amaun) st 3adeta / audip. 3auera mpencTaBieHbl B Ta0muie 16.
Tabmuma 16 — Borpock! (3amaun) mist 3aueta / qud. 3auera
Kon
Nen/m | Ilepeuens BompocoB (3a1a4) st 3auera / quddp. 3auera
p p (samas) n A WHJIKATOpa
1. CdopmynupyiiTe OCHOBHBIE MOJOKEHUS KBAHTOBOW MEXaHUKHU: OIIK-7.3.1

a. Jaiite

1. 3anunmre ypaBHenue llmaHka, maiite OOBSICHEHHE MOHSATHIO
KBaHTOBAsI YHEPIHUS

XapPaAKTCPUCTUKY )4 OIPpCACIICHNUC ITOHSATHIO




KOPIYCKYJIIPHO-BOJIHOBOW Jyajl3M

0. 3anuumre YpaBuenue [le-bpoitns, npaiiTe mNOHSATHE IMHBI
BOJIHBI Jle-bpors.

2.3anunmre MaTeMaTH4eCKOe COOTHOIIEHHE [TpuHuna
HeonpeneneHHocTu ['elizenbepra, (U3NYECKU CMBIC .

CdopmynmupyiiTe ompeneneHre MOHSITHS «aTOM», AaTOMHOE SIpo,
JaiiTe OIpe/eICHNUEe, YKAKUTE Ha COCTaB aTOMHBIX sIIEp.
CdopmynupyiiTe omnpenercHe U MOHITHE BOJTHOBON (yHKIHH.

OIIK-7.3.1

3anunmte YpaBHeHnue lllpenunrepa mis aroma BoAopoza.
Cdopmynupyiite MOHATUE BOJHOBOUM  ¢yHkuuu, [laiite
omnpeneneHue KBaHTOBBIM 4mcliaM, WX (U3HYECKUH  CMBICI.
[IpuBenure MIPUMEPBI  3aIOJIHEHUS aTOMHBIX oOpOuTaneu
JJeKTpoHaMu,  jAaiTe noustus  llpunnuny 3anpera Ilaynu,
IIpaBuny Xynna, npasuity KiedkoBckoro.

OIIK-7.3.1

Chopmynupyiite monstue Ileprmoanueckoil CHCTEMBI AJIEMEHTOB.
Haiite omnpenenenue Ilepuonuueckomy 3akoHy MenaeneeBa, u
chopMyIupyiTe  COBpeMeHHoe ompeneneHue llepuoamyeckoro
3akoHa. Jlaiite omnpenenenue rpynnsl, nepuona B IIC. Jlaiite
OObCHEHUE TAKUM TOHATHSAM, KaK aHAJIOTH, B U4€M 3aKII0YacTCs C
CYTb 3TOM 3aKOHOMEPHOCTH.

OIIK-7.3.1

CopmynupyiiTe u naiite onpenesieHue TAaKUM HOHATUAM, Kak
paadyc aTOMOB M HMOHOB, SHEPIMM  HMOHM3AIMU, CPOACTBO K
JJIEKTPOHY, AJEKTPOOTPULIATEIBHOCTD, OKHCIIUTENBHO-
BOCCTAHOBUTEINIbHASL CIIOCOOHOCTb. [IpuBegute npuMepsl U
OOBSICHUTE 3aKOHOMEPHOCTb HM3MEHEHHUSI CBOMCTB 10 MEPUONY U

T10 TPYIIIIE.

OIIK-7.3.1

ChopmynupyiiTe TOHATHE  XUMHUYECKOW CBs3U. HazoBute
ocHOBHble  xapakrepuctukn  X.C.  Onunmre  KBaHTOBO-
MEXaHUYECKHE TMPEACTABICHUS O MPUPOAEC XUMHUYECKOW CBS3H,
teopust [eiiiepa u JlomnmoHna, pnaiiTe moHstue oOpa3oBaHUs
JIBYXaTOMHOW MOJIEKy/bl. JlaiiTe OOBsICHEHHE METOy BaJCHTHBIX
cBszeit, ykaxxute tunsl XC. [lpuBenute npumepsl. KoBaneHTHas
CBSI3b, 1aTh OIPENIEIIEHHUE, IPUBECTU NIPUMEPHI.

OIIK-7.3.1

ChopmynupyiiTe TOHATHE XUMHUYECKON CBs3u. HeBaneHTHBIE
TUIIBl XMMUYECKOM CBS3U: METAJUIMYECKAs, JaWTE ONPENCIICHUE
TakOM CBs3M W OOBSICHUTE MeEXaHU3M OOpa30BaHMUS ATOU
XUMHYECKON CBSI3U.

OIIK-7.3.1

[aiite omnpeneneHue yHMBEPCAIbHOMY KBAaHTOBO-XUMHYECKOMY
MEeTOqy  omucaHusi  xumudeckoil cBmu  (MMO)  meronmy
MoJekysipHbIX opoutaneit unu (JIKAO), npuBenute npumepsl u
OIIPEENINTE NOPSAAOK CBSI3U, MarHUTHHIE CBOMCTBA.

OIIK-7.V.1

ChopmynupyiiTe TOHATHE THOPUIM3AIIMM AaTOMHBIX OpOUTaeH.
[lepeuncnute Buabl THOpuaAn3anuii. JlaiiTe ompeaeneHue MOHATHS
O  MOJApHOCTH MoJeKkyn. llpuBenure mnpuMepsl MOISAPHON U
HEMOJISIPHON MOJIEKYJIbI.

OIIK-7.3.1

10

Chopmynupyiite ompeneneHue paguoakTUBHOCTH. HazoBuTte
BaKHEHIIME CBOMCTBA paMOAaKTUBHOTO HM3IydeHUs. o -,B- , 7 -
U3JIy4CHUS. [Haiite oIpenencHue OCHOBHOI'O 3aKOHA
paguoakTuBHOTO pacnana. Jlaiite onpenenenue Koncrante
pacriana (A)

OIIK-7.V.1

11.

Cdopmynupyiite MOHATHE  XMMHUYECKOM  TEPMOJUHAMMKU.
JlaliTe ompeneneHue MOJHOW SHEPTHU CUCTEMBI, €€ (DM3UYeCKui

OIIK-7.V.1




CMBICH, CHOPMYIUPYHTE TEPBBIA  3aKOH  TEPMOJUHAMHUKH.
HaMMIIMTE YPaBHEHUE EPBOTr0 3aKOHA TEPMOJUHAMUKH.

12.

Cdopmynupyite noHsATue  XUMHUYECKOW  TEPMOJUHAMUKH.

JlaiTe onpeneneHre CBSI3aHHOW SHEPTHH CUCTEMBI, €€ (pr3nuecKuii
CMBICH, cQopMynupyiTe BTOPOU 3aKOH TEPMOAWHAMUKH,
HAIMUIIMTE YPAaBHEHUE BTOPOTO 3aKOHA TEPMOIMHAMHUKH.

OIIK-7.V.1

13.

Cdopmynupyiite noHaTue  XUMHYECKOM  TEPMOIUHAMUKHU.
Jaiite onpenenenue cBoOomHOM sHepruu [m60Oca e€ dusmyeckuit
CMBIC]I, HAIMIMTE ypaBHeHHWE [nO0ca, yKaKATE KpUTEpHI
OPOTEKaHUs ~ peakuui. 3amuImMTe YacTHYIO  MPOM3BOAHYIO
YUUTHIBAIOUIYI0 3aBUCUMOCTb dHepruu [ubbca oT cocraBa
cucreMsl. JlaliTe moHsTHEe XMMUYECKOrO MOTEHIIMANA.

OIIK-7.¥.1

14

CdopmynupyiiTe moOHSTHE XUMUUYECKOM KuHEeTHku. JlaiiTe
ONpENEJICHNE OCHOBHOIO IIOCTYJIAaTa XUMHUYECKOM KUHETHKU.
CopmynupyiiTe MoHATHE MOJEKYISIPHOCTH peakUMH U Mopsaka
peaKkuu. [lepeuncnure (akTOpsl BIMAIONE Ha CKOPOCTh
XAMHUYECKOW peakiuu. YpaBHeHHE AppeHnyca, ypaBHEeHHE BaHT-

Todda.

OIIK-7.V.1

15.

Cdopmynupyiite moHsTHE pacTBopa. HazoBuTe  OCHOBHBIE
XapaKTEepPUCTUKA  PacTBOpA. Jaiite mnoHstue o crnocobax
BBIPAXEHM S KOHIIEHTPAIlMil pacCTBOPOB, KaKU€ BUJIbl KOHIIEHTPAIH I
cymectByroT. Hannmmre dopmynsr s ux pacuéra (M, N, Cm, T,

x o)

OIIK-7.3.1

16

Cdopmymnupyiite ONpENEIICHUE TOHSTUS  «KOJJIUTAaTUBHBIE
CBOICTBa pacTBOpPOB». JlaiiTe ompeneneHue TakuM MOHSATUSIM, KaK
muddysus, ocmoc, ocMmotuueckoe nasienue. Cdhopmynupyiite
3akoH Bant-I'opda m 3akonsr Payns. YkaxuTe 3aBHCHMOCTD
TEMIIEpaTypbl KPUCTAIM3ALMKA M KHUIEHHS OT KOHILIEHTPAaluu
pacTBopa.

OIIK-7.V.1

17

ChopmynupyiiTe TOHATHE 30HHOW TEOPUHM KPUCTAIUIOB, JalTe
ompeneieHue peajdbHbIX KpucTawoB. Jlalite omnpeneneHue
HECTEOXUMETPUYECKUX COCAUHEHUM WA  COCIMHEHUU
MEPEMEHHOTO  COCTaBa, MPHUBEAUTE MPUMEPHl  KPUCTALIOB
MEPEMEHHOI0 COCTaBa

OIIK-7.¥.1

18.

CdopmynupyiiTe monstue pacrBopa. JlaiiTe ompeeieHue COCTaBy
pactBopa. Kakue arperatHble cOCTOSHHUSI pacTBOpoB Bbl 3Haere
Kunxue pactBopel. [laiite ompeneneHne W (U3HMYECKUNH CMBICT
TaKoIo SIBJICHH A, Kak, QJICKTPOJIUTHYCCKAA Aucconuamnusa
pactBopoB. [IpuBenurte mpumepsl.

OIIK-7.3.1

19

CdopmynupyiiTe TMOHSTHE  JIIEKTPOIHTA, JAWTE OIpEIeICHHE
CHJIBHOTO U ciaboro anekrponuTa. JlaliTe ompeneneHue cCTeneHU
Juccounanuu. [IpusBenure npuMepsl. 3anuimTe 3aKOHbI Payns ais
AJIEKTPOIUTOB, N30TOHUYECKUH KOA(DUIIMEHT, (PU3HMUECKHIT CMBICIL.

OIIK-7.3.1

20.

ChopmynupyiiTe TOHSATHE:  BOJOPOIHBIA TOKazarenb. JlaiiTe
oIpefieNIeHuE WOHHOTO mpous3BeneHuss  Bonabl. Hanmunmre
ypaBHEHHUE [yl pacy€Ta BOAOPOJHOIO MOKa3aTesl.

OIIK-7.¥.1

21.

ChopmynupyiiTe oOmpeclieHHe TakKuxX IMOHATHH Kak: [uaponms
coleld,  HWOHHO-OOMEHHBIEC pPEAKIUU,  [EPEUUCIUTE  BHUIBI
TUJIpOaN3a, MpPUBEIUTE MpUMEpbl (TpU TUNA TUAPOJIN3A).
Omnpenenute pH- pacTBOpoB TuAponW3a, JaiiTe OINpenaeneHue
COBMECTHOTI'0 THAPOJIN3a, IPUBEIUTE TPUMEDPHI.

OIIK-7.3.1

22.

ChopmynupyiiTe MOHATHE TPOU3BEACHUS pacTBopuMocTu. JlaiiTe

OIIK-7.VY.1




ompesereHne Tpomecca pacTBopeHms. Jlaiite ompexneneHue
HACBIIEHHBIX pacTBOpoB. Jlalite onpeneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYMCICHHUE PACTBOPUMOCTH B MOJIB/J, T/JI,

23. Chopmynupyiite monstTHe  OKUCIHTENbHO-BOCCTaHOBUTENBHBIX | OITK-7.3.1
npoueccoB. Jlalite omnpeneneHue OKUCIUTENb, BOCCTAHOBHUTEIND,
MPUBEIUTE MPUMEPHI U YKAXKUTE, B KAKUX CITydasx MOXKET OJUH U
TOT K€ DOJEMEHT BBICTYNaTh KaK OKHCIUTENb WM KAk
BOCCTaHOBUTEIIb.

24, Chopmynupyiite moHsTHE «IIEKTpOAHBIN moteHnuam». [aite | OITK-7.3.1
omnpeaeneHue U (U3UYECKUNA CMBICT ABOMHOTO OSIEKTPUUYECKOTO
cnoss.  OOBsICHUTE SBIICHHS CKauyka NOTeHIMana. Hamummre
ypaBHeHue HepHcra.

25 CopmynupyiiTe mOHATHE TalbBaHWYECKOro »siemeHTa, pgaite | OIIK-7.VY.1
OTIpeNieNieHne TIOHSTHUS <QIIEKTPO» B AJIEKTPOXMMHH, HAIHIINTE
ypaBHeHHe HepHcTa, ykakuTe, Kakue MPOILECCH IMPOTEKAIOT Ha
KaToje, a Kakue Ha aHoJe. 3alHMIMTe TOKOOOPa3yHOILyO
peaknuio  JUIi  TaJbBAaHMYECKOTO  JJIEMEHTa W CXeMy
raJlbBAHUUYECKOTO  DJIEMEHTA. Haiite  ompeneneHue
AJIEKTPOTUTUYECKOTO KITF0Ya, ero (pU3MYeCcKHil CMBICI.

26 ChopmynupyiiTe MOHATHE DSJIEKTPOJIM3a paciiaaBoB U pactBopos, | OIIK-7.VY.1
JaliTe ONpeAesieHHe 3TOr0 SBJICHUSA,  HANUIIMTE  IMPOIECCHI
[poTEKaloNe Ha aHojJe M Ha karoje. Hanuunmre ypaBHeHue
@apanest I AIEKTPOIN3a, OOBICHUTE (PU3UUECKUN CMBICI ,JaiTe
ONpeJIeJICHUE HIEKTPOXUMUUYECKOTO0 YKBUBAJICHTA.

27. ChopmynupyiiTe NOHSTHE KOPpPO3US METAJUIOB. Hazosute | OIIK-7.Y.1
(dakTopbl, BIUAIOIME Ha KOppo3uio MeTtauioB. OObsicHUTE
MEXaHH3M KOPPO3HMOHHBIX IpoiieccoB. HazoBuTe criocoObl 3alMThI
OT KOPPO3HH.

28. Copmynupyiite  mnonsTHe cramu. HaszoBute ocHoBHble | OIIK-7.V.1
KOHCTPYKIIMOHHBIE MeTayiel. CBoicTBa ANIOMUHHA, Xpoma,
XKeneza, ux mnomydeHue U papUHUPOBAHME, MCIIONB30BAHUE B
CaMOJIETOCTPOCHUH U TPHOOPOCTPOCHUH.

29. CdopmynupyiiTe MOHATHE MNOJUMEPOB, cTpoeHue nonumepos u | OITK-7.V.1
CrocoObl  MOJIYdCHHsSI, HA30BUTE IIPUMEHEHHE IOJIMMEPOB B
IPOMBILIUIEHHOCTH

30. ChopmynupyiiTe MOHATHE XUMHYECKON uaeHTU(uKanuu Bemects, | OIIK-7.VY.1

HazoBuTe MeTOoAbl KOJIMYECTBEHHOIO aHAaJIM3a. Kaxue BHUAbI
HHCTPYMCHTAJILHOTO aHaJin3a BbI 3HACTC.

[lepeuerr TeM JUIsI KypcOBOTO IPOCKTHPOBAHUS/BHITIONHEHUS KypCOBOH pabOTHI
npeacTaBiaeHbl B Tabmuie 17.
Tabnuna 17 — Ilepedenb TeM 7151 KypCOBOTO MPOEKTHPOBAHMUSI/BBIIOIHEHUSI KYpCOBOM pabOThHI

No 11/t [TpumepHBIil mepedeHb TeM JUI KypcOBOTO ITPOESKTHPOBAHMS/BBITTOHEHHS
B KypCOBOIl paGOThI

Y4eOHBIM IJIAaHOM HE NMPETYCMOTPEHO

Bompocsl  [u1si npoBeACHUsA INPOMEXKYTOYHOM aTrTeCTalluM B BUJEC TECTUPOBAHMSA
npecTaBieHbl B Tabmmie 18.
Tabauna 18 — [IpuMepHbIi nepedeHb BOIPOCOB ISl TECTOB

Ne i/m IIpumepHBIil IepedYeHb BOIIPOCOB IS TECTOB Kon
WHJIMKaTOpa




[IpounTaiite 3a1anue U 3aUIIMTE Pa3BEPHYTHIN 0OOCHOBAHHBIN OTBET
Kakue KBaHTOBBIE YKCIIA TOJIHOCTHIO XapaKTePU3YIOT SHEPTHUIO
AJIEKTPOHA

Omanon omeema: B keanmogoti mexanuxe kaxcoas AO onpeodensemcsi
mpemsl KBaHMOBbIMU YUCIamu: N -21a6Hoe K8AHMOB0e YUCILO,
onpeoensiem obwuti 3anac dHepeuu (npunumaem 3navenus 1,2,3 u m.o.
00 ©)

| —opbumanvroe k6anmogoe Yucio onpeoensien opoUmanbHblli. MOMeHM
KOIUYecmaea 08udiceHull d1ekmpona (npunumaem 3uadenus 0,1,2,3 u m.o.
00 N-1). Kascoomy 3Hauenuio 21a8Ho20 K8aHmMoB8020 Yucia,
coomeemcmeyem N 3HAUEHULl OPOUMATbHO20 K8AHM 06020 yucaa l.
Opbumanvhwlil MOMEHM KOIUYeCmea 08uxceHutl, smo eekmop, (L) eco
abCoNOMHAs 8eIUYUHA NPUHUMAE CIMPO20 ONpedeNéHHble KBAHM08ble
3Hauenus. Taxum obpasom, obo3HayeHue 1106020 NOOYPOGHS.
onpeoensiemcs 08YyMs K8AHMOBbIMU YUCIAMU, 2NIAGHBIM U OPOUM AIbHBIM
Keanmosvimu yuciamu. L

M, — MazHumHoe K8aHmMo8oe YUCI0 ONpedensen 803MONCHblEe 3HAYEHUS

npoeKyuu opoUmManbHO20 MOMEHMA KOAUYECMBA OBUNCEHUSL INEKMPOHA
Ha QuKkcuposanHoe Hanpaegiexue 8 NPOCMpaHcme.

My — cnuHoB0€ KEAHMOBOE YUCTO — COOCMEEHHbIU MACHUMHbLL MOMEHM
UMNYIbCA, NPOEKYUsL BEKMOPA CNUHA HA ONPEOelEéHHOe HanpaesieHue

+ p—

-5

Taxkum 0Opazom NOIHYIO dHEPIUIO INeKMPOHA X APAKMePU3YIom

N -enagnoe Keawmosoe 4ucio u |-opoumanvHoe K8AHMOoBoe YUCIO

6HEULHe2cO NOJIsl, MOJMHCEM NPUHUMAMb SHAYECHUA ms =

OIIK-7.3.1

[IpounTaiiTe 3a1anne, BbIOEpUTE MPABUIBHBIA OTBET U apryMEHTUPYHTE
3TOT BBIOOP.

B arome, snexrponHas d)OgMyJ‘Ia KOTOPOTO
15225%2p°3s23p°3d'%4s%4p°4d®5s?, ... BaNCHTHBIX HTIEKTPOHOB . ..

a. 3; b. 2;

c.9; d.5;

Apaymenmuposannsiii omeem:

Coanacno 3n1eKkmpoHH020 nacnopma , onpeoenum 21emMeHm, Mo HUoOull,
Ha 8HewHell IeKMPOHHOU opoumanu Haxooamces 2 cnapeHHvlx
eKMpona Ha 55 - noOyposHe , KOMopbie 8036YHCOAACH NEPexodsm Ha
5-p nodyposens a maroce 3 snekmpona na 4d>-nodyposne, marum
o6pazom 5 necnapennvix 2nekmponos(5s'5ptad®) onpedersiom
KOIUYECmB0 GALEHMHBIX INEKMPOHOS.

Ipasunvuviii omeem: d

OIIK-7.3.1

HquHTaﬁTe TCKCT, BBI6epI/ITC HpaBPIJ'ILHLIfI OTBCT U 3alITUIIUTC
MMOCICAOBATCIBHO 3JICMCHTBI B TOPAAKE YBCIIMYCHUSA CIIMHOBAJICHTHOCTH

JUTSI CTICAYIOIIMX DJIEMEHTOB B BO30Y)KJIEHHOM COCTOSIHHH.
a.Al ; b. Mn;

d. Be; e. As
Kmou npasuivhozo omeema: d, a,e,b

OIIK-7.3.1

[IpounTaiiTe TEKCT U ycTaHOBUTE COOTBETCTBHE. K Kaxk/10i1 mo3unuu,
JTAHHOM B JIEBOM CTOJIOIE, TTOA0EPUTE COOTBETCTBYIONIYIO MO3UIIUIO B
npaBoM ctosibiie. Ha BHEIHEM 3JIeKTPOHHOM YPOBHE HaXOIMTCH :

OIIK-7.3.1




a. Sc; 1. 3 anekrpoHa

b. Sh; 2. 4 snexTpoHa
d. Ge ; 3. 1 anexTpoH
e. Si 4. 2 sieKkTpoHa

5. 5 3JIEKTPOHOB
6. 6 PIEKTPOHOB

K04 npasuilbHo20 omeema:.

a b d e
4 5 2 2

[IpounTaiiTe TEKCT, BEIOEPUTE IPABUIBHBIC BAPUAHTHI OTBETA U
3alUIIMTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOD OTBETOB.

W3 pennoskeHHOro MepeyuHsi BEIECCTB BIOEPUTE BEIIECTBA HOHHOTO
CTPOECHHUS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS IOJIIPHAS CBS3b:

1. XnopoBogopoa, 2.Kapbounar narpus, 3. Oxcun cepsl (1V), 4. AMMuax,
5. Cynpgar xenesa(ll)

Ilpasunvuwviii omeem:2,5.

Obocnosanue: Uonnyo KpUCMaiiudeckyo CmpyKkmypy umeion
geuecmea 6 y3iax KOmopulx Hax00SMmMcs UOHbBL, HO CILOICHbIE UOHbL
00pa3yIOmMes U3 NEeMeHmos ¢ pasHoll daekmpoompuyamenvHocmoio. Kax
mo COgZ' 8 Kapborame Hampus u SO42' 6 cybhame dncenesa, 2oe mexHcoy
KUCTIODOOOM U INEMEHMOM KOBAICHMHAA NOAAPHAA c653b. Taxum
00pa30M CONU UMEIOM UOHHYIO C8513b, HO CJLONCHbLE UOHBL GHYMPU
KDUCMANNI08 UMelom Koeanenmuyto nojsapuyio. OcmainvHole
NPEONOINCEHHBLE BEUYECTNBA UMEIOM MOAEKVISPHbIE CIPYKMYPbl

OIIK-7.3.1

[IpounTaiiTe TEKCT U 3aUIIMTE Pa3BEPHYTHI 00OCHOBAHHBIIN OTBET.
JlaiiTe ornpeneneHre BOJTHOBOH (DyHKIIUHU, YKOKUTE €€ (PU3NIECKU I
CMBICIL.

Omanounwiti omeem:3aKonbl O8UNHCEHUS YACTUY 8 KBAHMOBOU MeX AHUKe
svipadicaiomcs ypasHenuem LLpéouneepa. Omo ypasHenue
npedcmasisem coboil ougpepenyuanvhioe ypagHeHue 8 YaCmHbix
NpouU3BOOHBIX. MO ypasHeHUe ONUcvleaem nogedeHue 21eKmpoHa 6
amome, mo ecmb C653b18aem IHEP2UIO CUCTNEMBL C €€ GOTHOBbIM
osudicenuem. Taxum obpasom onnosas ghynkyus (v )xapaxmepuzyem
8EPOSIMHOC b HAX 0HCOEHUS JIeKMPOHA 8 NPOCMPAHCIEe, MO eCb
@usuueckuii cMbica, 2Mo 001acmsb 8 NPOCMPAHCMEe, 20€ 8ePOSMHOCTIb
HAX 0#COeHUsL JIeKMPOHA MAKCUMANbHO, 9MY 001ACMb HA3bI8AEM
opobumainwvio.

OIIK-7.3.1

[IpounTaiiTe TekCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3alIUILINTE
apryMeHTbl, 000CHOBBIBatoIMe BbIOOP. Pacnonoxuth anemeHTs! 1A
MOATPYIIIIBI B TOPSAKE YCHUIICHUSI METANTMYECKUX 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

Apeymenmuposannsiii omeem. C ygenuyenuem amomHo2o paouyca
VBeNUUUBAIOMC S 60CCIAHOBUMENIbHbLE C8OUCMA, MO eCMb
memannuieckue, paouyc 6 IICO 6 noopynne ceepxy Hu3 yseauyueaemcs,

OIIK-7.3.1




COOMBEmCmeeHHO U MEMALIUYHOCHb YBeIUYIUBAENICSL
IIpasunvnviti omeem: a

[IpounTaiiTe TekCT, BEIOEPUTE IPABUIIBHBIN OTBET U 3alIUILNTE
apryMeHTbI, 000CHOBBIBAIOIIME BHIOOP OTBETA

xopue kanbius CaCl ... xumudeckast CBS3b.

. HETIOJIsIpHAst KOBAJICHTHAS,

. TIOJISIpHAst KOBaJICHTHA;

. NIOHHAS;

. METaJUTMYeCcKast

Omeem: Honnas;

Obocnosanue omsema.:CaCly, smo conv obpazasannas snemenmamu ¢
As/0 >1.9, cea36 uonnas

o0 oo w

OIlK-7.3.1

[IpounTaiiTe TEKCT U YCTAHOBHUTE IOCIEA0BATEIIBHOCTh METAJLIOB,
KOTOPbIE BOCCTaHABJIMBAIOTCS HA KATOAE IIPH AJIEKTPOJIM3E PaCTBOPOB
coneii: 1.Cynbdar menwu,

2. Hutpar cepe0pa,

3. Cynbdart xenesa,

4.CynbdaTr nMHKa

Ilpasunvroviii omeem:2,1,3,4.

OIlK-7.3.1

10.

[IpounTaiiTe TEKCT, BEIOCPUTE TPABUIIBLHBIC BAPHAHTHI OTBETA U
3alUIIMTE apryMEHTHI, 000CHOBBIBAIOIIHE BHIOOp 0TBETOB. I3 uncia,
yKa3aHHBIX B Py SJIEMEHTOB BHIOEPHUTE DIEMEHTHI, TSI KOTOPBIX
XapakTepHa TOCTOSIHHAS CTENIEHb OKUCIICHUSI.

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

npasunvbHul omeem 1,5.

ObocHnosanue:Ha enewneli 21ekmpoHHOU opoumanu y Kauius Haxooumcs
MOJbLKO OOUH INEKMPOH , NOIMOMY OH MOICEM OmMOA8ams €20 U
nposaenams cm ok +1, y kanvyusa 2 2A1KMpoHa oH ModHcem omoasamas
MONLKO 2 91eKMPOHA U NPOAEIAMb cm oK +2.

OIIK-7.3.1

11.

[IpounTaiiTe TEKCT U 3aULIMTE Pa3BEPHYTHIH 000OCHOBAHHBII OTBET.
JlaiiTe ornpeneneHne ralbBAHMYECKOTO dJIEMEHTA.

Omanon omeema: I anveanuyeckuii 21emeHm, 5mo yCcmpoucmed, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEP2UsL NePex 00U 8 IeKMPUdecKyio
3a C4ém OKUCIUMENbHO-80CCMAHOBUMENLHO20 npoyeccd. Y cmpoucmeo
npeocmasisem coboil 08a 21eKMpooa Memailudeckux, 1eKmpoaum u
anekmpoaumuyeckul kioy. Ha anekmpode (kamooe) npomexaem
npoyecc 60CCMAaHOBIEeHUsI KAMUOHO8 HA d1ekmpode( anode)npoyecc
OKUCIeHUsL MemaJlid.

OIIK-7.3.1

12.

[IpounTaiiTe TeKCT, BEIOEPUTE MPABUIIBHBIN BapUAHT OTBET U 3alIUILNTE
apryMeHTbl, 000CHOBBIBAIOLIME BHIOOP OTBETA.

3aKoH, KOTOPBII IIACUT, YTO KOJIMUECTBO Ia3a, PpACTBOPEHHOTO B
XKHUIKOCTH, IPOIIOPLHHOHATIBHO €T0 NapLUaJIbHOMY IaBJICHUIO:

a. 3akoH JlankTOHAa

b. 3akon I'eii Jlroccaka

C. 3akoH ['enpu

d. 3akoH Payus

OIlK-7.3.1




NPABUNILHBILL OMEent C.

ObocHosanue omeema: 3akoH, no KOMOPOMY NPU NOCIMOAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2asa 8 0anHouU
AHCUOKOCIU NPAMO NPONOPYUOHATLHA OABLEHUIO MO0 2a3d HAO
pacmeopom .onucat anenuckum xumuxom Y. I'enpu 3axon npucooen
JUWB OJ151 UOCANIbHBIX U NPEOeNbHO PAa30asieHHbIX PACME8OPO8 U
negvicokux oasnenuti. Cy= K [1P, K —xoncmanma 'enpu, [ P-
napyuanvroe oagnenue, Cy— MOIAPHAS KOHYEHMPAYUS.

13.| TIpounTaiiTe TEKCT U YCTAHOBHUTE MOCIEIOBATEILHOCTh BO3PACTAHUS OIIK-7.3.1
3Ha4eHust PH UX BOAHBIX paCTBOPOB ISl CIEIYIOIIMX BELIECTB:
1. Cynbdar xenesa(lll)
2. Hutpat nutus ,
3. Cunmkar Kanms,
4. Cepnas Kuciora
Ilpasunvnuviii omeem: 4 —1—2—3.
14.| TlpounTaiiTe TEKCT W yCTaHOBUTE cooTBeTcTBHE. K Kaxkmoir mozuimu, | OIIK-7.3.1
JaHHOW B JIeBOM CTONOIE, OA0epUTE COOTBETCTBYIOIUIYIO MO3ULIHIO B
IIpaBOM CTOJIOIE
a......3s°3p"3d" 45244004o|O 1. Sc,
b....... 45%4p°®40°55°5p35d° 2. Ge,
d........ 4s?4p*4d° 3. Sb,
YT 35%3p?3d° 4. Si
IIpasunvHoiii omeem:
a b d e
1 3 2 4
15.| IlpounTaiite TeKcT, BBIOEpUTE MpaBWiIbHbIE BapuaHThl oTBera u | OIIK-7.3.1

3aIUIIMTE apTYMEHTBI, 000CHOBBIBAIOIE BHIOOP OTBETOB.

@opMynbl Ui pacdyeTa W3MEHEHHS SHTAJBIIMU M SHTPONHUU B XOJE
XMMUYECKON peakuy, IpoTekaroliei no ypasuenuto 2A + 3B = C + 4D,
HUMeeT BUL ...

8. AH = (AHc + AHp) - (AHA + (AHg);

b. AH . = (AHc + 4 AHp) - (2 AHA + 3 AH);
C. AH i = 2 AHA +3 AHg) - (AHc +4 AHp);
d. AS) = (Sc +4Sp) - (2 Sa + 3Se);

&. AS ) = (ASa + ASg) + (ASc + ASp)

0. AS = (ASa + ASg) + (ASc + ASp)

Ipasunvuwiti omeem: b, d.

Obocnosanue omeema: Co21acHO Nepeomy u 6mMopoMy Cie0Cmeuro
3akona I'ecca mennosoil spghexm xum. peakyuu pager cymme Imaibnuii
OIIK-7.3.1npodykmos peaxkyuu ¢ yuémom cmexuomempuiecKux
KOI(puyuenmos Munyc cymma dHAIbNUl UCXOOHbIX 8eUjecme ¢ y4émom
cmexuomempuieckux ko3gguyuenmos. /i sumponutinozo s¢hgexma
AHANOCUYHO.




16.| TIpounTaiiTe TEKCT M 3aNMIIMTE Pa3BEPHYThI 00OCHOBAHHBIN OTBET. OIIK-7.V.1
JlaliTe onpeneneHue pacTBopa, YKaKUTe CBOMCTBA paCTBOPOB U
CIIOCOOBI BBIPKCHHUSI KOHIICHTPAIUH.
Omanon omeema: Pacmeop-smo 00HOpoOHas comocennas cucmema
cocmoawas u3 pacmeopumens pacmeopeéHHO20 8euwecmaa i nPOOyKmos
ux ezaumooeticmausi. (UoHwl, MOaeKy1bl) OCHOBHOU XapaKmepucmuKou
pacmeopa sasnsiemcs e2o cocmas. Cocmag onpedenisenmcs
KOHYEHMPAYUAMU:
n m
npoyenmuan: Cy (= ™ 100% Cy=—=—-—
m ) V. MV
ppa YMOJIAAPHAA. !
L
N =\ o
HOPMAIbHASL M”-V
m -dke
_ seuecmed
C,= v - monw [ ke
MO]Zﬂ]ZbHaﬂ- sewecmsa ’ pacmeopumeis
17.| TlpouunTaiiTe TEKCT, BEIOCPUTE MPABUIIBHBIA OTBET U 3aIUIIATE OIIK-7.V.1
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD OTBETA, BEHIOEPUTE BBIPAKECHHE
JUTSI KOHCTAHTBHI PABHOBECHS CHCTEMBI OOPATUMBIX PEAKIIUH JIs
CIIEIYIOIIETO ypaBHEHUS
2Nz (r) + O2(r) « 2N20 (1)
_INOF ., INO]
2 ! '
[N.][O,] [N,1[0;,]
N,J[O N,OJ
CK:[ 2][22]1 dK:[Z!
[N,O] [N,]
IIpasunvHwviii omeem: a
Obocnosanue:ona mobou cucmemvi:aA+bB—cC+dD, Coznacro
KUHEMUYeCKOMY YPAGHEeHUI0 NPAMOTL pearkyui: o=k - Cyr-Cge, u
S=k.Ch.CMh V= v
o6patoi: ’ k-Cc-Co’> | g momenm nacmynnenus pasnosecus - °
- - k
K-Ciroce _k-CE-CP ==K,
Taxum obpazom :
— c d a b
K =[C]"'[D]/[A]*[B], creoosamenvro omeem a
18.| IIpounTaiiTe TEKCT M YCTAHOBHUTE MOCIEIOBATEIBLHOCTD B IIOPSIIIKE OIIK-7.¥.1
yBeIn4YeHus Macchl pactBopéHHOro Na;SOy, BemecTBa, 00beMbI
PacTBOPOB OAMHAKOBBIE, TIIIOTHOCTh MMPUHSATH =~ 1, €CIIM KOHLIEH Tpaius
3TUX PACTBOPOB:
a. 0,1mponientHass  b. 0.1monspHast
C. 0.1mopmanerass  d.0.1 MosuTbHAsS
3anmuomTe  COOTBETCTBYIOIIYIO  ITOCIIEIOBATEIBHOCTE OYKB  ClieBa
HaIpaso.
Ipasunvuwiii omeem: a,c,d,b
19.| IpounTaliTe TEKCT M YCTAHOBHTE COOTBETCTBHE. K Kak101 1TO3UITIHH, OIIK-7.V.1

JTAHHOM B JICBOM CTOJIOIIE, MTOJ0EPUTE COOTBETCTBYIOIIYIO MO3HUIIUIO B
npaBoM ctosbie. OnpeaenuTe BET WHAUKATOPA - PeHopraicHa




a. KBr 1.MannHOBBIHN

b. NaOH 2 .BecuBerHbIi
c. LiCl 3. Kénrerit
d. Na,CO3 4. Cunnii
NPABUILHLII OMEEM
a b C d
2 1 2 1
20.| IpounTaiiTe TEKCT, BEIOCPHUTE MTPABUIIBHBIE BAPUAHTHI OTBETA U OIIK-7.¥.1

3aIUIIMTE apTYMEHTBI, 000CHOBBIBAIONME BHIOOP OTBETOB. YKKHTE
raJbBaHUYECKHE dJIEMEHTHI, KOHIICHTpAIUsI cOJiel paBHA 1 MOJB/I, B
KOTOPBIX CBHHEI] BHIITOTHSCT PYHKITUIO aHOJIA:
a. MenHo-cBUHIOBBIM  C. CBUHIIOBO- HUKEJIEBBIH
b. CeunoBO-1IMHKOBRIN 0. CBUHIIOBO-CEPEOPSHBbIit
Ipasunvuviii omeem. @, d .
Obocnosanue omseema: [[na onpedenenus anooa, Heooxo0umo
paccuumams pagHOBeCHbII JIeKMPOOHBLIL NOMEYUATL NO YPABHEHUIO
Hepncema, yuumuleas, umo konyenmpayuu conell 00UHAKO8ble, MONCHO
UCNONIBb308AMb CMAHOAPMHBIU 21eKMPOOHBLL NOMEeHYUAl, |

0 _ 0 0 .0 0
Prizeini = 0,255 Povz 1o < Pouz*jcu Povz 1pp < ¢Ag*/Ag

0 _ 0 _ 0 _

¢Ag*/Ag =+0,799B ¢an*/Zn =-0,763B q)Cuz*/Cu =+0,3378

0 o 0 —_
Pepzjpy = 0,126B Pz i = 0,258

0 <@’ 0 <@’ Onexkmpoo, y Komopozo
Pepzpp (DAg*/Ag Povz 1pb < Pouicu poo, y P
9NeKMPOOHDBLI NOMEHYUA Oolee NeKMPOoOmpuyamenvhbliil, o6yoem
BLINOIHAMb YHKYUIO AHOOA.

21.| IlpounTaiiTe TEKCT W 3aIUIIATE Pa3BePHYTHIH 000CHOBAHHBIN OTBET OIIK-7.¥.1

Omnpenenenue, 4To ABJSAETCS KPUTEPUEM POTEKAHUS PEaKLUU
Jlna peakuun A—B, koTopas nmpakruuecku UAET 10 KOHIIA OIPENEINUTE
AS peakuuu, eciau peakuus 3K30TepMHUUecKasl.

Omanonnwiil omeem. IK30mepMudecKas peakyust no yciosuio, mo ecm
AHpeamyun <0 , Kpumepuem npomexanus peakyuu A6nsaemcs usmeHeHue
c80000HOU  dHepeuu [ubbca, ecnu  AG<0, mo maxas peakyus
gosmodicna coanacho ypasnenuio: AG = AHpeaquu - TUAS | Ho mak kak
AHpearyuu <0 , no ycnoeuro, a peaxyus npomexaem eciu AG < 0,
C1e008aAmMeNbHO, CO2NACHO YpasHeHuio duepeuu [ubbca, AS mooicem
uUMems GeUYUHY U NOJOACUMENLHYIO U OMPUYAMETbHYIO, HO VCI08Ue

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




22.| IlpouynTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaXKI0M MO3HUIINH, OIIK-7.Y.1
JTAHHOM B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
mpaBoM cTojdue. s peakuuu Npu JaHHBIX YCJIOBHUSI BO3MOXKHO
MpOTEKaHUE:
a. AH>0, AS<O0; 1. B mpsAIMOM HampaBJICHUM .
b. AH<0, AS>0; 2. B 00paTHOM HAIPABIICHHH.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHSI
d. AH<0, AS<0
IIpaBuibHBIN OTBET:
a b C d
2 1 1 1
23.| IlpounTaiiTe TEKCT, BHIOEPUTE MPABUILHBIN OTBET U 3aITUIIIUTE OIIK-7.Y.1
apryMeHThI, 000CHOBBIBAIOIIE BEIOOD OTBETA.
TennoBoii 3pekT XuMHUUECKON peaKuu, MPOTEeKAoLIEH Mpu
MOCTOSIHHOM JIaBJICHU U, PaBEH U3MEHEHUIO:
d. BHYTPEHHEHN dHEPIUH;
b. sHTanEINM;
C. sHepruu ['u60ca;
d.sHTpONIHUY.
Omesem: b.
Omeem: Tennosoii 3¢pghexm xumuueckou peakyuu onpeoeisemcs
coanacho nepgomy 3axony mepmoounamuxu: AH = AU+PAV,
C1e008amenbHO OMmeem: SHMAanIbnuu.
24.| IlpounTaiiTe Tekct, BbIOepuTe MpaBuUibHBIE BapuaHTel oTBera u | OIIK-7.V.1
3aMUIIITE apl"zyMeHTI)I, 000CHOBBIBAIOIIME BHIOOP OTBETOB
Mpomecc Fe** + 2e = Fe® mponcxoauT B TaqbBaHMYECKOM DIEMEHTE,
KOHIIEHTPAILNU coJiei | Mob/1
a.Mg | MgCl, || FeSO4 | Fe
b.Fe | FeCl || NiCk | Ni
c.Al | AICl; || FeCl, | Fe
d.Fe | FeSO4 || CuSO4 | Cu
IIpasunvhviii omeem: a, C.
ObocHosanue: [Ipoyecc 6occmanosieHus npouUcxo00um Ha 31eKmpooe,
nomeyuan Komopozo 6ojiee 1eKMpPONON0NHCUNETIbHBLI.
(Dzi2+/Ni =-0,258B > §0262+/Fe =-0,44B Boccranosuren  Ni”
(ogu2+ o = +0,34B > §02e2+ e = —0,44B Boccramosurems  cu’t
(Dil3+ A =-166B < ¢2e2* . =-0,44B Boccranosutenn Fe”
(D&gblw =-2,36B < §0282+/Fe =—-0,44B Boccranoputens Fe’
25.| TIpounTaiiTe TekcT W ycraHoBuTe cooTBercTBHe. K kaxkmou mosumuu, | OTIK-7.V.1

JaHHOM B JIeBOM cTOJOLE, M00epUTe COOTBETCTBYIOLIYIO MO3ULIMIO B
MpaBoM cToJ0Ie. B KOHTaKkTe HaXOJATCS METaUIbl B PA3IMYHBIX CPEAax
KakKle MPOLECChl IPOTEKatOT Ha KaTo/IE.

1. Pb“" +2e = Ph’
2. 05 +2H,0 + 4 & —40H"

a. Zn/Fe pH <7
b. Cu/lFe pH >7




c. Pb/Fe pH =7 3. Fe" +2e = Fe’
d. Ni/Cu pH <7 4.2H,0 - 48— Oy + 4H"
5.2H" +2& — H,’

IIpaBUIbHBII OTBET:

a b C d
5 2 2 5

26.

[IpounTaiiTe TEKCT W 3aNUIIMTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
[pu snexTponu3e BOMHOTO PacTBOpa, MEPEUUCICHHBIX HHXKE, Ha
WHEPTHBIX 3JIEKTPOJaX BBIICISIFOTCS TOJBKO BOJOPO.T M KUCIOPO/I.
a.ZnCh;  b.KF; ¢.ZnSO4; d.KCl;

Omanon omeema: Inekpoaus, 3mo npoyeccyl npomexarouue Ha
NEeKMPOOax npu NPOX 0HCOeHUU NOCMOIHHO20 INEKMPULECKO20 MOKA.
Conv, 06pazosanHas aKmMu8HbIM MEMAIOM, JIeKMPOOHbIU NOMEHYUAT
MEMaiia Mexwvbie 31eKMpoOHblil NOMEHYUANA 8000P0OaA U3 600bi( -
0,76B), nosmomy na kamooe soccmarnasiusaemcs 6000poo u3 600vl, Ha
aHoOe OKUCTIAeMCs KUCIOPOO U3 800bl, MAK KAK 2JIeKMPOOHbL

nomenyuan pmopuo uona gog - =12,6B> uem anekmpoonbiii
2

NOMEHYUA KUCIOPOOa U3 800bl Q)I(-)IZO/OZ =+1,36B

Ipasunvuviti omeem.: b

OIIK-7.¥.1

217.

[IpounTaiiTe TeKCT, BEIOEPUTE TPABUIBHBIN OTBET U 3aMUILIMTE
apryMeHTHI, 000CHOBBIBAIONME BEIOOP oTBeTa. [Ipwm amekrponmse
BOJTHOTO PAacTBOpA ... Ha BIEKTPOAAX MPOUCXOJAT MPOLIECCHI:
2H,0+2e =H, +20H, S* -2e=S°

a. Na;SOy; b. CdSO4 ;

c.CuS ; d. NasS;

e. Na,SO3

Ipasunvuviti omeem d.

Obocnosanue: Conb, 00pa3o8anHas aKMuUGHbIM MeMauioMm,
INEeKMPOOHBIU NOMEHYUAN MEMANLA MeHble NOMEHYUANA 8000P00a U3
600bi( -0,76B), nosmomy na kamoode soccmanasIuBaemcs 6000pPO0 U3
600vl, Ha anooe oxucnsemcs kuciopoo u3 600bvi, makK Kaxk 31eKmpOoOHbliL

0 o
nomenyuan @., . =—0,48B menviue uem snexmpoomwiil
SIS

omeHyuan (0320 0, =+1,368

OIIK-7.¥.1

28.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD
pa3psDKEHUs BEILECTB Ha KATOAE IIPU MIPOXOKIECHUU ITOCTOSTHHOTO
JJIEKTPUYECKOIO TOKa JUIS CIECAYIOIMX PacTBOPOB:

a. ximopuaa meau (II) ,
b.cepHOIi KHCTOTHI,
c.xiopua xenesa (1),
d.cynedara HUKEI,

Ipasunvuwiti omeem: a. b. d. C.

OIIK-7.Y.1

29.

[IpounTaiiTe TeKCT, BEIOEPUTE MPABUIILHBIC BApHAHThI OTBETA U
3allMIIUTEC apryMCHTHI, 06OCHOBBIBaIOI_HI/Ie BbI60p OTBCTOB. I[JIH 3allMThI
KagMUs OT KOPPO3WHU BO BJIAXKHOM BO3AYXE B KAUCCTBC KaTOAHOTO
ITOKPBITHA MOYXHO HMCIIOJIB30BATh ...

a. Al; b. Mn ;

c.Co; d.Cu

Ipasunvusiii omeem: C, d.

OIIK-7.¥.1




ObocHnosanue: KamooHbM NOKpbIMUEM MONCEMm CLyAHCUMb MeNAL,
INEKMPOOHBIU NOMEHYUAT KOMOPO20 DoJiee JJIeKMPONON0HCUM EIbHbIL
yem 3auuaemvlii MemaJ, CO2NACHO Mabauybl CMAHOAPMHBIX
NEKMPOOHBIX NOMEHYUANL08 O0TIee INeKMPONOLONCUMENIbHbIE
nomenyuanvl, y memainos. c. Co, d. Cu

30.| [pounTaiiTe TEKCT U YyCTAaHOBUTE COOTBETCTBHUE. K KaXkI0¥ mo3nunnw, OIIK-7.¥.1
JTAHHOM B JIEBOM CTOJIOLE, TOA0EpUTE COOTBETCTBYIOIIYIO MO3UIUIO B
npaBoM ctojbue. TemreparypHbiii KOO(PPUITUEHT peakuy paBeH 3 Kak
M3MEHUTCS CKOPOCTh XMMHUECKOIN PEaKInu, €CIIN TEMITEPaTypy

U3MEHUTD:
a. TIOBBICHTb Ha 40° 1. 287 pa3?
b.monu3uTs Ha 40° 2.421 pa3?t
C.IIOBBICHTB Ha 55° 3. 81pa3?
d.moBsicuts Ha 30° 4. 27 pa3t
5. 8lpa3|
NPABUNLHYLI OMEEM
a b C d
3 S) 2 4

[lepeueHb TeM KOHTPOJBHBIX Pa0OT MO TUCHHUIIJIMHE OOYJarOIMXCs 3a04HON (HOPMBI
oOydeHusi, peaAcTaBieHbl B Tabmuie 19.

Ta6mmma 19 — IlepeueHb KOHTPOIBHBIX PadOT

Ne i/m [lepeyeHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  MaTepuaibl,  OMNPENCNAIONME  MPOIEAyphl  OIEHUBAHUS
WHJIMKaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (QOPMUPOBAHUS KOMIIETEHIIUMH, COAEpKaTrcsi B
JOKaJIBHBIX HOpMaTUBHBIX akrax [YAIL pernamMeHTHPYIOLIMX TMOPSJIOK M TPOUEIypy
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTecTallMi O0Y4aronmXCs
I'VAIL

11. Meroanyeckue yKa3aHus ISl OOYJIArOIIMXCSl 0 OCBOCHHIO U CIUIIITUHBI

Llenpr0 JAMCHUIUIMHBI SBJSIETCS. — TIOJYYEHHE CTYJCHTaMH HEOOXOIMMBIX 3HAHUH,
VMEHUW M HAaBBIKOB B OO0JIACTH XUMHH, YTO I[O3BOJUT UM YCHEIIHO pEeIaTh
TEOPETUYECKAE W TPAKTHYECKUE 337a4d B O0JIACTH Pa3pa0OTKU MOJETCH IIebIX
KOHCTPYKIIUA WM WX 4YacTed i JeUHUIMHA  TMPABUIBHOCTH  IPUHSTHIX
KOHCTPYKTOPCKMX W  TPOCKTHBIX PEIIEHWH; oOydaronmecss JODKHBI — OCBOHUTH
JUCIUILINHY Ha YpPOBHE, TO3BOJIAIONIEM WM TPUMEHUTH CBOM HAaBBIKM B pa3HBIX
o0jacTax  JesTeIbHOCTH UCCIIeIOBATeNs,  MOJYYUBIIETO  IMOATOTOBKY IO
oOpaszoBatensHOI mporpamme OakanaBpal5.03.06 «MexaTpoHHUKAa U POOOTOTEXHHUKA»

11.1. Metoguueckue yka3aHHUs Ui OOY4JarOIMXCS IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuana

OCHOBHOE Ha3zHa4YeHHE JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
r1yOOKOe W SICHOE M3JIOKEeHHEe ydyeOHoro marepuana. HasHaueHue COBPEMEHHOW JIEKIUMU B
paMKax JUCLUILIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO IO TEME, 3 B OCBOCHUU
(GyHIaMEHTaIbHBIX MPOOJIEM JAMCUMUIUIMHBI, METOJI0OB HAyYyHOIO IIO3HAHMs, HOBEHIMX
JOCTHIKEHUW HAaydyHOU MbICTH. B yuyeOHOM mpoliecce JEeKIHS BBIMOIHIET METO0IOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(OpMaoHHY0 (QyHKUMU. JIekus packpbIBaeT MOHSITUWHBIN anmapaT




KOHKPETHOM 00nacTu 3HaHMs, €€ MpoOseMbl, JaeT LENbHOE IPEACTaBICHUE O IUCLMIUIMHE,

MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCLHUTIIIMHAMH.

[Tnanupyemble pe3ylbTaThl IPH OCBOCHUH 00YJarOIMMHUCS JIGKITMOHHOTO MaTepuaa;

— TIIOJIydEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OMpeAEsIeTCs 1eJIeBON YCTaHOBKOW K Ka)XKJI0 KOHKPETHOH Teme;

— IOJIy4E€HHUE OIbITa TBOPUYECKOW pabOThl COBMECTHO C IIPENOAABATEINIEM;

— pa3BUTHE MNPOPECCHOHATBHO-/ICNOBBIX  KAadecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEITBHOTO TBOPYECKOTO MBITITICHUSI.

— MOsIBJIEHHE HEOOX0ANMOIO HHTEpeca, HEOOXOAUMOTO /sl CAMOCTOSTEIbHOM paboThI;

— TIONlydeHHE 3HAHWH O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKd M TEXHUKA U O
IIPOTHO3€ UX pa3BUTUA Ha Onurkailime rojpl;

— HAy4YUTHCS METOIUYECKH 00padaThiBaTh MaTepuan (BBLACIATH TJIaBHBIC MBICTH U
NOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATb HX B  Pa3IMUYHBIX
dopMynupOBKax);

— TOJy4eHHEe TOYHOTO MOHUMAHUS BCEX HEOOXOANMBIX TEPMIUHOB H TTOHSTHH.

JIeKUMOHHBIM MaTepuan MOXET CONPOBOXKAAThCS JEMOHCTpalued crlaiiioB U
UCIIOJIB30BAHMEM PA3aTOYHOTO Marepuaia NpH MPOBEICHUH KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHUS OTACTBHBIX TEMATHK MO TUCITUTUIHHE.

CrpykTypa mpeaocTaBjieHus JEKIHMOHHOIO MaTepraa;

— Berymienne — 4acTh JEKUHH, 1ENb KOTOPOH - 3aMHTEPECOBAaTh U HACTPOUTDH AyAUTOPUIO HA
BOCHpuUATHE ydeOHOro Martepuana. B ero cocraB BXOIiT: (OPMYJIMPOBKAa TEMBI JIEKLIHH,
XapakTepUCTUKa ee Mpo(ecCHOHANbHON 3HAYMMOCTH, HOBU3HBI U CTENEHH M3y4€HHOCTH,
el JIeKUHMM; U3JI0XKEHHE IIJIaHa JIEKIMH, BKIIOYAIOIEr0 HAaMMEHOBAaHMS OCHOBHBIX
BOIIPOCOB, MOMJIEKAIMX PACCMOTPEHHUIO Ha JIEKIUHU; XapaKTepUCTHKA PEKOMEHyeMOil
JUTEpaTypbl, HEOOXOOUMOW Uil OpraHu3allMi CaMOCTOSTENbHON paboThl CTYICHTOB;
peTpOoCIeKIHsI-HAaTOMUHAHHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOIDIOHN JISKIIUH, CBSI3b UX C
HOBBIM MaTepHaJIOM, yKa3aHHE Ha €ro pojb, MECTO U 3HA4EHHE B JAHHOH JUCLUMIUIMHE, a
TaKoKe B CUCTEME JIPYTHX HayK.

— OcHOBHasg 4acTb - M3JI0KEHUE COJAEPKAHUS JEKUMM B CTPOTOM COOTBETCTBUHU C
NPEUIOKEHHBIM IJIAHOM. BKiIIodaeT pacKpblBalOLMN TeMy JIEKIMH KOHLENTYalbHBIA U
(akTHYeCKuii MaTepual, €ro aHalu3 W OIEHKY, Paslu4HbIe CIOCOOBI apryMEHTAllUHd H
JI0Ka3aTelbCTBA BBIABUIAEMbIX TEOPETUUECKUX MOJT0KEHUM.

— 3akmoYeHne - MOJBEICHHUE OOIIeTO WTOTra JISKIHH, 0000IeHe MaTtepuaia, GopMyInpoBKa
BBIBOJIOB 110 TE€ME JIEKLUH; OTBETHI Ha BOIIPOCHI CTYJCHTOB.

— Jlns Hagmexamero OCBOSHHS Kypca XWMHH HCIOJB3YIOTCS CHEIHAIbHBIE HAIJISIHbIC
CpEeACTBa, C TIOMOIIBIO KOTOPHIX MOXHO TepeIaBaTh CTYICHTaM HH(POPMALIHIO O BEIIECTBAX,
00bEKTax U CyllecTBe (DU3MUECKUX U XMMHYECKHX IMpeBpalieHuil. JleMOHCTpalus ONbITOB,
MOJIENT KPUCTAUTMYECKUX PEIIETOK, TAONUIIBI U IJIAKATHI C SHEPTETHUECKUMHU JJHarpaMMaMu
00pa3zoBaHUs MOJICKYJI, PEAKIINI ¢ KaTaIM3aTopaMu B 06€3 HUX | T.1I.

— OcymecTBIeHNE KOHTPOJS 3a BEACHHEM CTYACHTAaMHM KOHCIEKTa JIeKIUW; OKa3aHue
CTYICHTaM TIOMOIIM B BEJCHHWH 3aITHCH JICKIUU (aKIEHTHPOBAHUE M3JIOKECHHS MaTepuaia
JIEKL MU, BBIJIEJIEHNE TOJI0COM, HHTOHAIIMEeH, TEMIIOM pedH Haubosee BaXXHON MH(popMalni,
MCIOJIb30BAHME Tay3 ISl 3aIIUCH TaOJINII, CXEM)

11.2. Metoguueckue YykazaHUs JUIs OOYJarOIMXCS IO BBIMOJHEHUIO Ja0opaTOPHBIX
pabort
B xozxe BbmosHEHUs J1abOpaTOPHBIX PabOT oOywaronmics IOKEH YNIyOUTh M 3aKpenuTh
3HAHUsI, IPAKTUYECKUE HABBIKU, OBJIAIETh COBPEMEHHON METOIMUKON U TEXHUKOU HKCIIEPUMEHTA
B COOTBETCTBHUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOM oOyuarouerocs. Boimonnenue
71a00paTOPHBIX PAOOT COCTOUT U3 SKCIEPUMEHTAIBHO-TIPAKTUYECKON, paCUeTHO-aHATUTHYECKON
4acTe U KOHTPOJIBHBIX MEPOIPUSITHHM.



Beimonaenue 1mabopaTtopHbIX paboT oOydarommMcs SIBJISETCS HEOTHEMIJIEMOW YacThIO
U3y4EeHUs JUCLUMIUIMHBI, OIpenensseMol y4eOHBIM IUIAHOM, W OTHOCHUTCS K CpEACTBaM,
00eCTIeYNBAIOLIM pEIIEHUE CIEIYIOIMX OCHOBHBIX 337ja4 00YJaroIerocs:

— TMpuoOpeTeHHue HaBBIKOB HCCIENOBAHUS TPOIECCOB, SBJICHHH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOUW JUCITUTIITUHEL;

— 3aKperuieHHe, Pa3BUTHE U JIEeTaNM3alus TEOPETUUYECKUX 3HAHMI, MOJTY4YEHHBIX Ha
TCKIUSX;

— TOJy4YeHUE HOBOM MHQOpMAIUU [0 U3y4aeMOi T CHUIUIMHE;

— TMpuoOpeTeHHue  HaBBIKOB  CAMOCTOSITEIBbHOW  paboThl ¢ JabOpaTopHBIM
obopynoBaHueM U npudopamu.

3amanne u TpeboBaHUs K IPOBEACHUIO JIA0OOPATOPHBIX paboT
3amanve u TpeOOBAaHUS K BBIMOJHECHHUIO JTAOOPATOPHBIX pa0dOT MPHUBEICHBI B METOIUYSCKHX
yKa3aHUsIX:

- XuMmus : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBIU pecypc] :
METOMYECKIE YKa3aHUs IO BBITIOJIHEHHIO TabopaTopHoit pabotsl / C.-IlerepO. roc. yH-T

a’pokocM. npubopoctpoenus ; coct.: T. E. KpsinoBa - DnekrpoH. TekctoBbie naH. - CII0. : W3n-
Bo I'YAII 2021. - 19c.

— Xumus. TeroBoi ekt (SHTATBITUS) XMMUYECKON PEaKIUu : [ DICKTPOHHBIH
pecypc] : MeToarveckue yka3aHus K BBIMIOJHEHUIO labopaTtopHoii pabotsl / C.-Iletepl. roc. yH-

T a’dpokocM. npubopocrpoenus ; coct.: T. E. Kpbutosa. - Diekrpon. TekctoBbie maH. - CIIO. :
Wsn-so I'YAIL 2023. - 22 c.

— Xumus : XUMUYECKHUE PEaKIINH, BBI3BIBAIONIE dJIEKTPUUECKUM TOK, AIEKTPOJHBIE
MOTEHIIUAJIBI ¥ SJIEKTPOABMIKYIIME CUJIBI : [ DJIEKTPOHHBIN peCypC] : METOJMUYECKUE YKa3aHUs K
BBITIOJTHEHU IO JTabopaTtopHoit padboTel / C.-Tlerep0. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS ;
coct.: T. E. KpsinoBa. - Dnekrpos. TekctoBbie qaH. - CII6. : Mzn-Bo I'YAIL 2022. - 24 c.

- Kpsinora, T. E. Xumus. Kopposust MetamioB: : [ DieKTpoHHBINA pecypc] y4eo.-
meton. mocobue / T. E. Kpsumosa. — CII6.: 'YAIL 2023. — 36 c.

Crpykrypa # dopMa oTrdera o JadoparopHoi padbore
1. Lenb paboTHI.

2. JlaGoparopHOe 000pyIOBaHHE.
3. OmmcaHue SKCIIEpUMEHTA.
4. O6paboTka pe3yabTaToB

TpeboBanusa K 0QPOPMIIEHHUIO OTYETA O JTA00OPATOPHON padoTe
OTu€r HOKEH COoJepKaTh TUTYIIBHBIN JIMCT, a €ro Co/Iep)KaHue COOTBETCTBOBATH OPOPMIICHHIO,

cormacao 'OCT 7.0.100-2018 (3amosHeHHBIE TaOIUIIBI C TTOJTYYEHHBIMH SKCITEPUMEHTATBHBIMH
naHHbIMH) HopmaruBHas JOKyMEHTAIus, HeoOxoaumas s o(OpMIICHUsS, MPUBEACHA Ha

snextponHoM pecypce I'VAIT: https:/guap.ru/regdocs/docs/uch

1. BbImoHeHbI HEOOXOUMBIE PACUYETHI.

2 [TocTpoeHnbl rpaduyecKie 3aBUCHMOCTH OT 3aJaHHBIX 1aPaMETPOB.
3 CenmaHbl BLIBOJIBL.

4 BbImosiHeHbI KOHTPOJIBHBIC 33[aHUsI HA TeMY JJa0OpaTOPHOM PabOTHI.



11.3. Metoaunueckue ykazaHHs A OOYYAIOUMXCS MO MPOXOKICHUIO CaMOCTOSTEIbHOM
paboTsI

B xo/e BBIMOJIHEHUS CaMOCTOSITENIbHONW pabOThI, OOYyUJaIONMMICS BBITIOJIHSET paboTy MO
3aJJaHUI0 U TPU METOJIUYECKOM PYKOBOJICTBE IMpEmnojaBareis, HO 0e3 ero HemocpeACTBEHHOTO
y9acTHSI.

B mporiecce BBITTOTHEHHS CaMOCTOATEIBHOM paboThl, y oOywaromerocs gopMupyercs
1enecoo0pa3Hoe MIAaHUPOBAHUE pabOUYEro BpEMEHHU, KOTOPOE MO3BOJSET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOCHHHM W CUCTEMATH3AIlMHM TPHOOPETAEMBIX 3HAHHH, 00CCIICUNBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIepUOJ OOyYCHHUsS, IOMOTAaeT IOJyYUTh HAaBBIKM MOBBIIICHUS
npodecCHOHATBHOTO YPOBHSI.

MeroaudeckuMi ~ MaTepuaiaMd,  HalpaBJSIONMMH  CAMOCTOSATEIBHYIO  paboTy
00yJaromMXcsi SIBJISTFOTCSL:

— yueOHO-MEeTOJMYECKUI MaTepua 1o aucuumiause; (1o 8,9)
—  y4eOHO-MEeTOAMYESCKHI MaTepHual 1Mo JUCIHUIIIINHE BhUTOXKEHBI B JIK

11.4. Meroauyeckue ykazaHUs Ui OOYYJAIOIMXCS 10 IMPOXOXJACHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

TeKYH_[I/Iﬁ KOHTPOJIb YCIIEBAaCMOCTHU npeaycMarpuBacT KOHTPOJIb Ka4dycCTBa 3HAHUM
06yqa101111/1x091, OCYHICCTBIIAEMOI0 B TCUCHHUC CEMECTpPa C LCJIIBIO OCHUBAHHA XOO4a OCBOCHUA
JUCHUNOINHEI. B Teuenue CCMCCTPBI CTYACHTHI:

1. 3anmTa mabopaTOpHBIX padOT

2. BolloyiHeHHE TPOBEPOYHOM pabOTHI IO TEME J1a00pPaTOPHOI pabOThI
3. pemienue 3a1a4 1Mo TeMe JIabopaTOpHON padOTHI.

4. BBITIOJHSIOT TECTUPOBAHUS 10 MaTepHaliaM JISKIuu B cpeae LMS.

I[J'ISI TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU HUCITOJIB3YHOTCA TECThI, IMPUBCIACHHBIC B Ta6J'II/ILIe 18

11.5. Meroanyeckue yka3aHUs A1 OOyJArOUMXCS O MPOXOXKICHUIO MPOMEKYTOUHOM
aTTecTaluH.

[IpomexxyrouHnas  arrectanus  oOydalOIMXCsl — MPEIyCMAaTpUBAET  OLEHHWBaHUE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3ylIbTaToB 00yueHUs 1mo nucuuriuinHe. OHa BKIIOYAET B
ceOst:

— nuddepeHunpoBaHHBIA 3a4eT — 93TO (QopmMa OLEGHKM 3HAHUN, MOJYyYEHHBIX
oOyJaronmmcs Ipyu U3Y4EHUU AUCLUIIINHBI, TOCEIEHUH JIEKIUH, BBIOJHEHUH J1a00paTOPHBIX
paboT, KOIJIOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuana Ha 3a4€Te C OIEHKOM  «OTIUYHOM,
«XOPOILIOY, «YIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

1. B Teuenue cemectpa Il JAOIMYCKa K 3a4€Ty CTYACHTY HEOOX0IMMO ciath He MeHee 50%
n1abopaTopHbIX paboT, He MeHee 50% mpakTUyecKux paboT, BHITOJHUTH TECTUPOBAHUS B
cpene LMS He HuKe oleHKU '"ymoBieTBOpUTENbHO". Jlajiee CTyneHT aomyckaercs K
cobeceI0OBaHMIO WM UTOTOBOMY TECTUPOBAHUIO Ha 3adeTe."”

2. 3aderT BBICTABISCTCS HAa OCHOBAaHWM BBHITIOJIHEHHBIX B TEUEHHUE CEMECTpa BCEX
nabopaTopHbIX pabOT W HAMUCAHUU HWTOTOBOTO TECTHPOBAHUS WU TPOXOKICHUS
cobeceoBaHUS.

B Teuenue cemectpa cTyneHTy HeoOxonumo caath He meHee 50% nabopaTopHbIX paboT, HE
meHee 50% mnpaktuyeckux paboT, BBIMOJIHUTH TeCTHpoBaHUs B cpeae LMS He HuXe OLieHKH
"yI0BIETBOPUTENBHO". B ciydyae HEBBIIOIHEHUN BBIIIEU3II0KEHHOTO, CTYIEHT, IPH YCIELIHOM
MPOXOXKJIECHUU TPOMEKYTOYHOM arrectanimu B (Qopme »dk3ameHa/mud.3auera, HE MOKET
MOJIYYNUTh ATTECTAlHOHHYIO OLIEHKY BBIIIE "XOPOIIO"



CucremMa OLEHOK INPH TPOBEACHHWH TEKYIIEro KOHTPOJS W IPOMEXKYTOYHOH aTTecTaluu
OCYILIECTBJISIETCS B COOTBETCTBUHM C PYKOBOISAIMM JOoKyMeHTOM opranusauuu PJIO T'VAIL
CMK 3.76 «{lonoxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH MU MPOMEKYTOUHOHN aTTECTALlMU
CTYAGHTOB M acCIHMPAHTOB, OOydJaromMXcs 10 00pa30BaTENBHBIM IPOTPAMMaM BBICIIETO
obpazoBanus 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

JlaTa BHeceHus
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanve MI3MEHEHUIA U JOTIOTHSHUN

Jata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit






