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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— MporpaMMy CIIEHHAIATETa TI0 HANpaBJICHWIO MoAroToBkW/ crenuanbHoctd 13.05.02
«CrennanbHble AIEKTPOMEXAHUYECKUE CHCTEMbD) HAMpPaBICHHOCTU «DJIEKTPOMEXaHUYECKUE
CHCTEMBI CTICITUATBHBIX YCTPOUCTB U nu3nenuit». Jucuuminaa peanusyercs kadenpoit «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-3 «CnocobeH mpUMEHSTh COOTBETCTBYIONINN (PU3MKO-MAaTeMaTHYECKUH arapar,
METO/Ibl aHaJl3a U MOJEIUPOBAHHUS, TEOPETUUECKOTO U SKCIEPHUMEHTAIBbHOIO MCCIIEI0BaHUS
IIPU pelIeHrnU TPOodhecCHOHATBHBIX 3a4a4»

OIIK-5 «CnocobeH ncnoiabp30BaTh CBOWCTBA KOHCTPYKIIMOHHBIX M AJEKTPOTEXHUUYECKUX
MaTepuajoB B pacueTax mapamMeTpoB U PEKUMOB 00BEKTOB IPO(HEeCCHOHATILHON e TEIbHOCTI

Conepxkanuve NUCHMIUIMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBA3AHHBIX C O3HAKOMIJICHHEM
UCTOPUU XUMHUH, a TaKKe C OCHOBHBIMU HANpPABICHUSMU M TEHACHIUSIMH pPa3BUTHUS
COBPEMEHHON XMMHU. JTa HayKa H3ydyaeT MaTepUAIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHS,
crnenupuUecKyr0 XUMHUYECKYl0 (GopMy IBMKEHHS Marepuu. B mporecce u3ydyeHHS XUMUU
BbIPa0ATHIBACTCS HAYYHBIN B3TJIS] HA MUP. 3HAHWE XUMUU HEOOXOAMMO JUISl TIJIOJIOTBOPHOM
TBOPUYECKOH JeATenbHOCTH OakanaBpa 000N HampaBICHHOCTH. 3HAHUE XHUMHUU MO3BOJISET
chopMUpOBaTh COBPEMEHHOE HAy4HOE IPEICTaBICHUE O MaTEpHH, BELIECTBE KaK OJHOM M3
BUJIOB JIBIDKYILEHCS MaTepUU, MEXaHU3ME MpEBpallleHuii XUMUUECKUX COSAMHEHUM, CBOMCTBAaxX
MaTepHaJIOB O XMMUYECKHUX IMPOIeccax B COBpeMeHHOU TexHuKe. [Ipu m3yueHun Kypca XumMuu
HEOOXOJMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKOW XUMUYECKUX PAcueTOB,
BBIPa0OTaTh HAaBBIKA CAMOCTOSITEILHOTO BBIMOJHEHUS XHUMHYECKHX OKCICPUMEHTOB U
0000menuss QakroB. IloHMMaHuWe 3aKOHOB XHMHH TOMOXET CTYIEHTY B peEIICeHUU
HKOJIOTHYECKUX MPOoOIeM. 3HAaHKE Kypca XUMHH HEOOXOAMMO U ISl TTOCJIEIYIONIErO YCIEIIHOTO
U3YYCHUS] CIEUUATIbHBIX JUCHUIUIMH. [IpenogaBaHue AMCHMILIUHBI — IpeIycMaTpUBAET
creayrouie (GOpMBI OpraHM3alMU y4eOHOTO TpOIecca: Jekyuu, 1abopamopuvie pabomol,
camocmosmenvHas paboma 006yuaue2ocs.

[IporpammMoit AMCHUIUTHMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTaius B opme AudhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3adeTHhIX eawHwibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHUILIINHE «PYCCKUID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusl JUCHUTIITUHBI

lenp naHHOW NUCHUIUIMHBI — YCBOGHHUE CTYJIEHTAMH TEOPETUYECKUX OCHOB  OOIeil
XUMHUHM, XUMUH BROXHEHUIIUX 3JIEMEHTOB M WX HEOPraHWYECKHX COCIWHEHUH, (GOpMUPOBaHUE
XUMHYECKOT'O MBIIIJICHHS Y CTYJIEHTOB, Pa3BUTHE HABBIKOB UCIOJIb30BaHUS CBEACHUI O (PU3HUKO-
XUMHUYECKHX CBOMCTBaX pa3IUYHBIX CHCTEM JUISI CHHTE3a COOTBETCTBYIOIIUX COCAMHCHHIA,
BBIMIOJTHEHHE TEPMOJIMHAMUYECKMX M KHHETHYECKHX pacueToB. [IpuobpereHre HEKOTOPOro
OTBITa DKCIEPUMEHTAJBHBIX HCCICAOBAHUN [UIsI Pa3pabOTKM  HOBBIX METOJOB CHHTE3a U
OpUJaHusi MaTepuajgaMm 3aJaHHOW CTPYKTYpbl, M KOMIUIeKca CBOMCTB. IlpencraBnenue
BO3MOXXHOCTH CTYJICHTaM Pa3BUTh M MPOJECMOHCTPUPOBATh HABBIKKA B OOJIACTH WHHOBAIIMOHHBIX
TEXHOJIOTHl.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHOM MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIHTATOB OOYYEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JaNaTh CIEAYIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU

OIIK-3 Cnocoben
PUMEHSTh
COOTBETCTBYOIIUH
¢duzuKo-
MaTeMaTHYCCKUI
amrmapar, METO/IbI
Ob6menpodeccnoHanbHbIe | aHATU3A U
KOMIIETCHI[HH MO/ICITHPOBAHHUS,
TEOPETUYECKOTO U
OKCIEPUMEHTATBHOTO
UCCIICIOBAHHMS TTPH
pelLIcHHH
npohecCuOHATBHBIX
3a1a4

OIIK-3.B.2 BiageeT HaBBIKAMH
MIPUMEHEHHUSI OCHOBHBIX 3aKOHOB
OpraHUYEeCKON U HEOPraHUYECKON XUMHH,
MIPUPOJIBI XUMUUYECKOU CBSI3U JIEMEHTOB;
HCITOJIb30BaHUS OCHOBHBIX METOI0B
XUMHYECKOT0 UCCIIEIOBAHUS BEIIECTB U
CO€IUHEHUH

OIIK-5 Coocoben
HCTIOJIB30BATh
CBOMCTBA

KOHCTPYKLIMOHHBIX U
PYKIL OIIK-5.3.1 3HaeT obnacTu NpUMEHEHus,
AIIEKTPOTEXHUYECKUX

O61enpodeccuonanbHble MATEDHATOR B CBOICTBa, XapaKTEPUCTUKU U METObI
KOMITETEHIIH P MCCIIEIOBAaHMS AIEKTPOTEXHUUECKUX U

pacuerax
KOHCTPYKLIMOHHBIX MaT€pHaIOB
napaMeTpoB U

PEKUMOB 00BEKTOB
poQeCCHOHATBHON
JIESITEIIbHOCTH

2. Mecro nucuumianHsl B ctpyktype OI1
JucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyUJaIOITUMUCS
MIPU U3YUYEHUH CIIECTYIOUIUX TACUUTLINH:
— «Dusukay.
— «MaremaTtuka. MareMaTU4ECKUI aHAIINA3Y.




3HaHI/I$I, IMOJIYYCHHBIC IIpHU H3YYCHHUHW MaTcpuajia ,I[aHHOﬁ JUCHHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCHHUILINH!

— «TeopeTnueckass MEXaHUKAY.

— «lIpuknagHas MeXaHuKay.

— «OKOIOTHI».

- «MarepuanoBeeHue».

- «DNEKTPOMAarHUTHAsA COBMECTUMOCTDY.

- «B0300HOBIsIEMBIC U HECTPpAaAUIIMOHHBIC UCTOYHUKU SHEPIrUN)).

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUILUIMHBI, TPYJAOEMKOCTH OTACIbHBIX BHJIOB Y4EOHOM
paboTHI IO TUCHHUIUIMHE (M paclpeieieHUue ITOM TPYI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUITIIUHBI

TpynoemMKoCTh 11O
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmeo OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(gac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoil mpoekT (pabota) (KII, KP), (yac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, udd. Hudd. 3au.
D3, ) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U UX TPYAOCMKOCTb IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexuuu 113 JIP KIT CPC
Pasnensl, TeMBI TUCIATIIIMHBI (qac) ©3) | (aac) (aac) | (wac)
Cemectp 1

Paznen 1. Beegenue B XUMHIO 1 5 4
Tema 1.1. IloHsgaTHe BenecTBa 1 XUMHUYIECKOH 1 1 1
peaklMK, OCHOBHBIE ONPECIICHHUS.
Tewma 1.2. CrexuomeTpuuecKue 3aKOHBHI. 2 1
DyHIaMeHTAIbHbIEC OHSATHS M 3aKOHBI XUMUHU.
Tema 1.3. CriocoObl onipesiesieHus1 KOJIUYeCcTBa 2 2
BEIIECTBA, 3aKOH YKBHBAJICHTOB.
Paznen 2. CtpoeHue BemecTBa 10 - 11




Tema 2.1. OCHOBHBIE CBECHUSI O CTPOEHHUH
aTOMOB; KBaHTOBBIE YHCIIA

Tema 2.2. Ilepuoaunueckuii 3axon JI.1.
Meunneneesa.

Tema 2.3. XuMudeckas CBSI3b, BUALI XUMUUCCKOMN
CBSI3H.

Tema 2.4. MeToJ1 BaJICHTHBIX CBSI3€EH,
KOBAJICHTHAS CBSI3b.

Tema 2.5. MeTo1 MOJIEKYJISIPHBIX OpOUTANICH.

Tema 2.6. HeBanieHTHBIE TUIIBI CBSI3€EI: MOHHAS
CBSI3b, METAJUIMUECKAs CBsI3b, BOJOPOJIHAS CBSI3b,
cuiibl Ban-nep-Baanbca.

Pasznen 3. Xumnueckue cucremol. O0me
3aKOHOMEPHOCTH XMMHUYECKUX MPOIIECCOB.

Tema 3.1. DHepreTrka XMuMHUYECKUX ITPOLIECCOB,
BHYTPEHHSISI SHEPTUsl, SHTAJIBITNS, SHTPOIIHUSL.

Tema 3.2. Dueprus ['m66ca, HanpaBIEHHOCTD
XUMHUYECKHX MPOIIECCOB, XUMUYECKOE U (a30BOE
paBHOBECHE.

Tema 3.3. CkopocTh XMMHUYECKOH peakluy U
METO/IbI €€ PEryJIMPOBAHNUS, 3aKOH JCHCTBHS
Macc.

Tewma 3.4. DHeprus akTUBaLK, YPAaBHEHUE
Appennyca, npasuio Baat-I'odda,
KaTaJIn3aTOphl U KAaTATUTUYECKHUE CUCTEMBI.

Tema 3.5. PacTBOpbI, AUCIIEPCHBIE CUCTEMBI,
c1ocoObl BBIPAKEHHSI COCTaBa PACTBOPOB.

Tema 3.6. DaeKTpoIUTHYECKAS] TUCCOLIMALINS,
BOJIHBIE PACTBOPHI AIEKTPOJIUTOB, BOJAOPOIHBIN
MOKa3aTeNb, PEaKIMi 0OMEeHa, THIPOTIN3 COJIeH.

Tema 3.7. CBoiicTBa pa30aBIe€HHBIX paCTBOPOB
HEBJIEKTPOJIUTOB, BOJHBIE PACTBOPHI
AJIEKTPOJIUTOB, 3aKOH paz0baBieHust OCTBaIbIA,
3aKoHbI Payus.

Paznen 4. OCHOBBI 3JIEKTPOXUMHUYECKHUX
HPOLIECCOB

16

Tema 4.1. OKUCIUTEITBHO-BOCCTAHOBUTEIBHBIE
peaKIuu.

Tema 4.2. XuuMHUECKHE UCTOUYHUKHA
ANEKTPUUECKOT0 TOKa. ['anbBaHUUYECKHE
SJIEMEHTEIL.

Tema 4.3. Dnextponus, 3akoHbl Papajes.

Tema 4.4. Kopposus u 6opsba ¢ Hel.

-

Paznen 5: CBoiicTBa MPOMBIIIIIEHHO- BAYKHBIX
JJIEMEHTOB U UX COSTUHEHUH

14

Tema 5.1. Kimaccel XMuMHYECKUX COSTUHEHUH,
CBOMCTBA MPOMBIIIJIEHHO BaXKHBIX JIEMEHTOB U
WX COCTMHCHUMN.

Tewma 5.2. Xumudeckast ueHTUDUKAIUS.
MeToAEI XUMHYECKOTO HCCIEOBAHUS U aHaIn3a
BEILIECTB U UX ITPEBPALLICHUM.




Hroro B cemectpe:

34 17 S7

Hroro 34 0 17 0 57

HpaKTI/I‘leCKaﬂ IIOATOTOBKA  3aK/IIOYacTCA B  HCIOCPCACTBEHHOM  BBIIIOJTHCHHUH

00yyJarouMucs

OTIpPENICICHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei

pohecCuOHANBLHOM JesTebHOCTDIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO LUK

Howmep paznena

Ha3Banue u conepxanue pa3esioB U TEM JEKIIMOHHBIX 3aHATUN

Pazmen 1

BBenenue B xumuio.

Tema 1.1.

[ToHsiTHE BellleCTBA U XUMHYECKON PEAKIIMU, OCHOBHbBIC ONIPEACIICHUS.

Tema 1.2.

CTGXI/IOMeTpI/I‘IeCKI/IC 3aKOHBI. CDYH,Z[aMeHTaHBHBIe IIOHATHUA MW 3aKOHBbI
XUMHU.

Tema 1.3.

Cr1oco0bI OIIpCACIICHUS KOJIMYCCTBA BCIICCTBA, 3AKOH 3KBHBAJICHTOB.

Pasnen 2:

CrtpoeHue BelecTBa

Tema 2.1.

OcHOBHBIE CBCACHUSA O CTPOCHHHU aTOMOB, KBAHTOBBLIC YK CJIA.

Tema 2.2.

CoBpemenHas (HopMyIupOBKa NEPUOIUIECKOTO 3aKOHA. MeTallIM4HOCTh U
HeMeTaJTM4YHOCTb. [loHsTie nepuoauunoctu. Tadnuua .M. Menzneneesa
Kak rpaduyeckoe BbIpaXEHUE Iepuoandeckoro 3akoHa. CTpykrypa
IIEPUOINYECKON CHCTEMBI (nepuonpl, TpYILIIEL, MOATPYIIIBI).
[lepuonnyeckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB M HUX COEIUHEHHUH Kak
CIIEZICTBUE TEPUOJUYECKOTO TMOBTOPEHHUS CXOAHBIX KOH(HUTyparui
BAJECHTHBIX OpOUTAJIEH aTOMOB.

Tema 2.3.

XuMudeckas CBI3b, BUIBI XUMHUYECKOM CBS3H.

Tema 2.4.

Meton BanentHbix cBsizeii (MBC). o- u m- cBsisu. KparHble cBs3H.
I'eomerpuueckas ¢opma monekyn. I'mbpuauzanus opoburaneit (sp-, sp2-,

sp3-).

Tema 2.5.

OcHOBHbBIE TOJIOKEHHUSI METOJa MOJIEKYJSIpHbIX opourtaneit (MMO).
CaszpiBatomyie 1 paspsixisiromne MO. KpaTHOCTb CBSI3U ¢ TOUKM 3pEHUs
MMO. DHepreTuyecKkue AUarpaMMsl.

Tema 2.6

HeBanenTtHble THUIBI CBs3€d: HMOHHAs CBSA3b, METAJUIMYECKas CBS3b,
BOJIOpOAHAs CBA3b, CWIIbl Ban-nep-Baansca.

Paznen 3

XHUMHYECKHE CHCTEMEI. O6H_II/IC 3aKOHOMCPHOCTHU XUMHYCCKUX ITPOLECCCOB.

Tema 3.1.

OHepreTuka XMMHUYECKUX IPOLIECCOB, BHYTPEHHSS DJHEPIHUs, TEIIOBON
3¢ (}eKT XUMHYECKUX peakUui, 3aKOHbl TEPMOJMHAMUKH. DHTPOIHUS, KaK
(YHKIMS COCTOSIHUS, SHTAIBINUS. XUMHUECKUH MOTEHIUAL.

Tema 3.2.

Oueprusa ['u60ca, HapaBIEHHOCTh XUMUYECKUX MPOIIECCOB, XMMHUECKOE
u ¢pa3zoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKOW pEaKIUH M METONbl €€ PEryJUpOBaHMS, 3aKOH
JIEUCTBUS Macc.

Tema 3.4

DOHeprus axkTUBalluU, ypaBHeHue AppeHuyca, npaswio Bant-I'odda,
KaTaau3aTopbl M  KaTaJuTH4eckue cucrtembpl. (OCHOBHOW IOCTYyJar
XUMHUYECKOM  KUHETHUKH,  KUHETUYECKOE  ypaBHEHHE.  BiusHue
TEMIEPATYPbl HA CKOPOCTh XUMUYECKON PEAKINM, YpaBHEHUE AppeHuyca.
Mexanu3M  OpOTEKaHWs  KATAIUTUYECKHX  peakuui. XHUMHYECKOe
paBHoBecue npuHnu Jle Hlarense.

Tema 3.5

PacTBOpbl, AMCIEpCHBIE CHUCTEMBI, CIOCOOBI  BBIPAKEHMsI COCTaBa




pactBopoB. TepMoarHaMuUecKre XapaKTepPUCTUKH Tpoliecca 00pa3oBaHUs
pacTBopoB. CuibHbIE U ciaOble 3JIEKTPOJIUTHI, MOHHBIE PaBHOBECUS B
BOJHBIX pacTBOpax, IPOU3BEIEHUE PACTBOPUMOCTH.

Tema 3.6

OJNEeKTpoIUTHYECKass AMCCOLMALUS, BOJIHBIE PAcCTBOPHI 3JIEKTPOJIHUTOB,
BOJIOPOHBIN IIOKA3aTelb, PEaKIIMY 00MEHa, THPOIIH3 COJICH.

Tema 3.7

CpoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIMTOB, KosmuraTuBHbIC
CBOICTBA pacTBOPOB, 3aKOHBI Payirs.

Paznen 4.

OCHOBEI QJICKTPOXUMHNYCCKHUX IMPOICCCOB.

Tema 4.1.

[lonsiTue o creneHn okuciaeHus. OKUCIEHHE U BOCCTAHOBJICHHE,
OKUCJIUTEIb U BOCCTaHOBHUTENb. CBS3b MEXIY OKHCIUTEIbHBIMU
(BOCCTaHOBHUTEIHHBIMH) CBOHCTBAMU aTOMa W BEIUYMHOW €ro CTENEeHU
OKHCJICHUS. OKHUCAUTETEHO-BOCCTAHOBUTEIbHAS JIBOIICTBEHHOCTb.
Knaccupukanmss OBP. Meroabl paccTraHoBKM — KO3()(QHUIMEHTOB B
ypaBHeHusix OBP. Biusinue cpenpsl Ha OBP.

Tema 4.2.

XnuMuyeckre HCTOYHUKHN SJICKTPHUYCCKOT'O TOKa. I'anpBannueckue
JIEMEHTBI,  CTAHAAPTHbIE  3JEKTPOJIHBIE  MOTEeHUuaibl.  [IBolHOMN
anexkTpuyeckuil cioil. YpasHenue HepHcrta. PaBHOBECHBIN. DieKTpOIHBIN
noreHuyan. CTaHIapTHbIN BOJOPOIHBIN 2IEKTPO/.

Tema 4.3.

Onektponu3 Kak BbiHyXaeHHas OBP. Peakuun, npotekarommue Ha
WHEPTHBIX U aKTUBHBIX 3JIEKTPOJIaX B Pa3IMYHBIX PACTBOPAX. DIEKTPOIINU3
pacmuiaBoB. 3akoH ®apanes. Beixon no toky. [IpeacraBieHue o KUHETHUKE
3JEKTPOJHBIX  MPOLECCOB.  ODJIEKTPOIUTHYECKOE  TOJyYeHHE U
paduarpoBaHue MeTaUIOB. OCHOBBI TATBBAHUYECKUX METOJI0B HAHECCHHS
METAJUIMYECKUX MOKPBITUH.

Tema 4.4

Kopposust kak cneactBue OBP. Tumbsl xoppo3uu. DiIeKTpOXUMHUYECKas
KOppO3Hs. Oxucnurenu. ONeKTpoHbIE IIPOLIECCHI npu
IEKTPOXUMUYECKOH KOPPO3UHU. 3aBHCHUMOCTb CKOPOCTH KOPpPO3MHM OT
MpUPOJBl METaJUIa W XapakTepa KOppPO3HOHHOH cpexabl. Kopposus mpu
KOHTAKT€ Pa3HbIX METAIOB. MeTOIbI 3aIIUTHl OT KOPPO3HUH.

Pazgen 5.

CBoiicTBa IMPOMBIIIJICHHO- B&XKHBIX 3JICMCHTOB U UX COGI[I/IHCHI/II\/JI.

Tema 5.1.

Krnaccbl XMMHMYECKMX COEAMHEHHH, CBOWCTBA IPOMBIIUIEHHO BaXKHBIX
JJIEMEHTOB W MX coelrHeHM KoMro3unnoHHblE Marepuansl. Kepmersl,
¢bynnepeH, KapOuH. CoennHenus THIIA KpayH-3(pupoB.
Cynpamonekyssipapie  TOPpOUPUHOBBIE  CHCTEMBI M KOMIIJIEKCHI
KaJIMKCapeHOB. MoJIeKyIsIpHbIE M CYNIPaMOJIEKYJISIpHbIE MALITHHBI.

Tema 5.2.

Xumuueckass uaeHTUPUKanus. MeToapl XUMHUYECKOTO HCCICAOBAHUS U
aHaJM3a BEUIECTB M MX IpeBpalleHnid. KauecTBEeHHBIM U KOJIMYECTBEHHBIN
aHaJIN3.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U X TPYTOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTDb

N3 Hux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPydOEMKOCTb, |IPAKTHYECKOM |pa3nena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero ’ ’ ’

4.4. JlabopaTopHble 3aHATHS




Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYJAOEMKOCTh IPUBEACHBI B Ta0OHIIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne 1abopaTopHbBIX paboT TpyHOeMKOCTS, | MPAKTHUECKOH | pasiena
/1 (gac) MOJTOTOBKH, | JUCIIMII
(dac) JIUHBI
Cemectp 2
1 DKBHBAJIEHT. 3aKOH KBUBAJIEHTA 4 4
2 | TemnoBoi 3 dekT (FHTATBIHSA) XUMUIESCKON 4 4
peaxkiuu
3 XHUMHUYECKUE PEAKLINHU, BBI3BIBAIOIIINE 4 4
AJIEKTPUYECKUM TOK. DJIEKTPOJIHbIC
MOTECHIIUAJBI ¥ JICKTPOJBUKYIITUE CHUITBI
4 Koppo3sus metanion 5 5
Bcero 17 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIIXCs
Buibl camocTosiTeNnbHOM pabOThI U €€ TPYJ0SeMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabauna 7 — Busabl camocToaTeIbHON paboThl M €€ TPYJA0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeopeTHIeCcKOro MaTeprania
40 40
nucuurnHel (TO)
[TonroroBka K TeKylieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
IToaroroBka K mMpoMeXyTOYHOU 7 7
atrectrauuu (ITA)
Bcero: 57 57

5. Ilepedyens yueOHO-METOUYECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOMUXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN

[lepedyeHb MeUaTHBIX U DJCKTPOHHBIX YUeOHBIX M3/IaHUH MPUBEIEH B Ta0IUIE 8.

Tabnuua 8— IlepeyeHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Mugp/ URL anpec

bubnuorpaduyeckas ccpiika

Komyectso

IK3EMILISIPOB
B OMOIOTEKE

(kpome




ANEKTPOHHBIX
IK3EMILTSIPOB)

54D76

T. . ®omuuea, OCHOBHBIE 3AKOHbI
XUMHUH. YueOHO-METOAUUECKOE IT0OCO0OHE
JUTSL CTYJIGHTOB BCEX CHEIMAIILHOCTEH U
Bcex HampasieHui. CI10.: 'VAIIL, 2021. 28
c.

54D76

T.U. ®omuuera, XUMUSA Crpoenue
aToMa U XMMHUYECKasi CBS3b

V4eOHO-MEeTOJMYECKOe T0CO0He TS
CTYJICHTOB BCEX CIICIUATBLHOCTEH U BCEX
Hanpasienuid. CI16.: T'VAIL 2022. 34 c.

https://urait.ru/bcode/512502

I'munxka, H. JI. O6masg xumusi B2 1. Tom 1 .
yuebHuk A By30B / H. JI. ['nunka ; mox
penakuueit B. A. ITonkosa,

A. B. babkoBa. — 20-¢ u3n., nepepad. u
non. — Mocksa : M3narenbctBo FOpaidr,
2023. — 353 ¢. — (Bricmiee

obpazoBanue). — ISBN 978-5-9916-9353-
0. — TekcT : 2JIeKTpOHHBII

https://urait.ru/bcode/512755

Huxkonsckuii, A. b. O0Omas u
Heopranuyeckast xumusi B 2 T. Tom 2 :
yaeOHuK 111 By30B / A. b. Hukonsckui,
A. B. CyBopoB. — 6-¢ u3 ., HCIp. u

nomn. — Mocksa : U3parensctBo FOpaiit,
2023. — 378 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-09096-
3. — TexkcT : 31eKTPOHHBIN

https://e.lanbook.com/book/210221

I'enbpman, M. U. Xumus : yueOnuk / M. 1.
I'ensdman, B. I1. FOctpaToB. — 4-e u3ng. —
Cankr-IletepOypr : Jlans, 2022. — 480 c.
— ISBN 978-5-8114-0200-7. — Texkcr :
ANEKTPOHHBIHN // JIaHb : AIEKTPOHHO-
O6ubIMoTEeYHAs CUCTEMA.

7. TlepedyeHb HIEKTPOHHBIX 00pPa30BaATEIBLHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTh «IHTepHeT»
o0pa3oBaTeNbHbIX pecypcos nH(pOpPMaITMOHHO-

[Iepeuenn AIEKTPOHHBIX
TEJIEKOMMYHUKALIMOHHON CETH

npuBeieH B Tabmuie 9.

«nTepue,

HCOGXO,Z[I/IMBIX JJI1  OCBOCHHUA JHUCIUIIIMHBI

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeT)

URL anpec

HanmenoBanue

https://www.virtulab.net/

Bupryansnas o6pazoBarenbHast 1a00opaTopus

https://www.compoundchem.com/infographics/ | Madorpaduka mo xumuu



https://e.lanbook.com/book/210221

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTHUN
8.1. [lepeyenp mpOrpaMMHOr0 0OECHEeUeHUs, HCIOIB3YEeMOT0 MpPH OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUILTHHE.
[lepedeHp UCONB3yEeMOTro MPOrPaMMHOT0 obecniedeHus npejacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HaumenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MPOIiecca Mo AUCIUITITHHE

[lepeyeHp uCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHWYECKOH 0a3bl, HEOOXOAUMOW JIIsi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)
1 | JlekiuoHHas ayIMTOPUS C UCIIOIb30BAaHHEM l"acrenno 15
JIEeMOHCTPAIIMOHHBIX TabnuIl u cxeMm, [lepnonudeckoii cucTemMbl 32-01

xumuueckux snemeHToB [[.11.MenneneeBa, o0Opa3iioB
MHHEPAJIOB, MOJICJIEN MPOCTPAHCTBEHHBIX PEUIETOK.

2 | Cnenuanu3upoBaHHas XUMHUecKas JabopaTopus ¢ I'acremno 15
HCIOJIb30BaHUEM JIEMOHCTPALlMOHHBIX JIAKATOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUIsl OTIPEIEICHUS 33-04

SKBHMBAJIEHTA METAJUIA, U3MEPEHMSI SJIEKTPOJHBIX MOTEHINAJIOB,
CKOPOCTH KOPPO3HH- METAJIOB - MAJIJIMBOJIBTMETPHI;
aHAJIMTUYECKUE U JIEKTPOHHBIE BeChl; JabopaTopHbie pH-
METPBI, HIEHTPUPYTH U KATOPUMETP.

10. Omnenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS TPOMEXYTOUYHOW aTTeCTaIlluu
oOyyaromuxcs o JUCHUIUIMHE puBeeH B Tabiuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI IPOMEKYTOTHOW aTTeCTaIluN

Bug HpOMCXCYTOQHOﬁ aTTeCTalun HCpC‘-ICHB OICHOYHLIX CPCIACTB

JuddepenurpoBaHHbIil 324ET Cnucok BOIpPOCOB;
TecTsl.

10.2. B kayectBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYYaIOIMMHUCS TPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBeeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHast ~ mIKaa ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA




HCITIOJIBb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AaKTOM

I'VAIL

Tabnuna 14 —Kputepuu ouieHKH YpOBHSI cOOPMHPOBAHHOCTH KOMIETEHLIUN

OI1eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— ONUPASACh HA 3HAHMS OCHOBHOM M JIOIIOJIHUTEIIBHOM JIMTEpaTyphl,

«OTIIMYHO o
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIC MOJIOKEHUS C MPAKTUUECKON
JESITEIbHOCTBIO HAIPaBJICHMUS;
— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTa€MbI€ UM HJICH;
— JIeTIaeT BBIBOJIBI M 00OOIICHHUS,
— cBOOOJIHO BIIAJICET CHCTEMOM CIIeIIMATH3UPOBAHHBIX TIOHATHUH.
— 00yJaroIuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CyIIEeCTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPaTYpHI;
CXODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUSI C MPAKTHYECKOM ACSITEIBHOCTHIO
«3aUTEHOY
HaIPaBIICHUS;
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIaJICET CUCTEMOM ClelUaIN3uPOBAHHBIX OHSITUH.
— o0yyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,
— JIONYCKaeT HECYIIECTBEHHbIE OIMOKN U HETOYHOCTH;
«yIOBJIETBOPUTEIIHHOY .
GATIOHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUMN
HAIPaBIICHUS;
— c1abo apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS,
— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIIECHUH;
— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.
— oOyyaromuiicss HE YCBOWJ 3HAYUTENBHOH 4YacTH MPOrpPaMMHOTO
MaTepuania;
— JIOTMyCKaeT  CyIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEILHO
paccMOTpEeHHH MPOoOJieM B KOHKPETHOM HAIPaBIICHUY;
«HE 3aUTEHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA;,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJOKCHHUS;
— He (OPMYJIUPYET BHIBOJIOB M 000OIIICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocs (3agaun) As sK3aMeHa mpecTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) i SK3aMeHa A
WHJIUKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejpacraBieHbl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3adeta / qudd. 3auera
Kon
Ne n/nn [lepeuens BonpocoB (3a7a4) ans 3a4yera / qudd. 3ayera
P P (sana) 1 e WHIMKaTopa
1. ChopMynupyiTe OCHOBHBIC TTOJIOKEHNS KBAHTOBON MEXaHHUKU: OIIK-3.B.2

1. 3anumure ypaBHeHue Ilmanka, palite OObACHEHHE TOHSITUIO
KBaHTOBasl SHEPTUS
a. JlaliTe XapaKTEpUCTUKY U ONPENEICHUE OHATHIO KOPIYCKYJISIPHO-




BOJIHOBOM JTyaJIn3M

0. 3anumurte YpaBHeHue [le-bpoiinsa, maiTe MOHATHE AJIWHBI BOJTHBI
/le-bporis.

2.3anumuTe MaTeMaTH4ecKoe COOTHOIIIEHHE [Tpunnmna
HeonpeaeneHHoctu ['eizenbepra, (Qpu3MUecKuii CMBIC .

ChopmynupyiiTe ompenerneHue MOHITHS «aTOM», aTOMHOE SApo,
naiiTe  OompenelieHHue, YKaKUTE Ha COCTaB AaTOMHBIX sJEP.
ChopmynupyiiTe omnpeneneHUe U MOHATHE BOJHOBON (YHKITUH.

OIIK-3.B.2

Sanumute YpaBHenue Illpenunrepa ans  aroma  Boaopoza.
ChopMynupyiiTe MOHSATHE BOJHOBOH GyHKIMH, JlaliTe onmpeneneHne
KBaHTOBBIM umcnam, ux ¢puzndyeckuid cmbici. IlpuBeaure mpumeps]
3allOJIHEHUS. aTOMHBIX OpOMTaned »JIeKTpOHaMHM, JaiiTe MOHATHS]
[Ipunnuny 3anpera Ilaymu, IlpaBuny Xynna, [IpaBUILY
KiieukoBckoro.

OIIK-3.B.2

Chopmymupyiite monsTHe I[leproaudeckoil CHCTEMBbI AJIEMEHTOB.
Jlaiite onpenenenue Ilepuonnueckomy 3akoHy Menzeneesa, u
chopMyupyiite COBpEMEHHOe onpenenenue Ilepuoguueckoro
3akoHa. Jlaiite omnpegenenune rpynnsl, nepuoaa B IIC. [laiite
O00BCHCHHME TAaKUM TOHATHSAM, KaK aHAJIOTH, B 4€M 3aKIIOYACTCS C
CYThb 3TOM 3aKOHOMEPHOCTH.

OIIK-3.B.2

Chopmynupyiite u nmaidTe omnpeneicHUE TAKUM TOHITHIM, Kak
pagMyc aTOMOB W HOHOB, JHEPrUM  HOHH3AI[UH, CPOJCTBO K
DIICKTPOHY, AIIEKTPOOTPHUIIATEIILHOCTD, OKHCITUTEIBHO-
BOCCTAHOBHTENIbHAS ~ CIIOCOOHOCTb. [lpuBenute mnpUMEpsl U
OO0BSICHATE 3aKOHOMEPHOCTh M3MEHEHHUS CBOMCTB 110 MIEPUOIY H IO
rpyIime.

OIIK-3.B.2

ChopmynupyiiTe OHITHE XUMUYECKON CBsi3u. Ha30BUTE OCHOBHEIC
XapaKTEPUCTUKHU X.C. Onummre KBaHTOBO-MEXaHUYECKUE
MIPEACTABICHUS O NMPUPOJE XMMHYECKON CBS3M, Teopus l'elriepa u
Ulonnona, paiiTe MOHATHE O0Opa30BaHUS JBYXaTOMHOM MOJIEKYJIBI.
JlaiiTe 00bsICHEHHE METOJy BaJIEHTHBIX CBsi3eH, ykaxurte Tunbl XC.
IIpuBenure npumepsl. KoBaneHTHas CBs3b, JaTh OIpPEAEICHUE,
IIPUBECTH IPUMEPBL.

OIIK-3.B.2

ChopmynupyiiTe MOHATHE XUMUYECKON CBsi3U. HeBalleHTHbIE TUIIB]
XUMHYECKOM CBA3W: METAJUIMYECKas, JalTe OMpPENENICHUE TaKoM|
CBSI3M U OOBSICHUTE MEXaHH3M 00pa30BaHMsI TOM XMMHUECKON CBSI3H.

OIIK-3.B.2

JlaiiTe  omnpeelNeHne YHUBEPCAJIbHOMY KBAaHTOBO-XHMHYECKOMY
METOy  omucaHusi  xumuyeckoil  csizu  (MMO)  metony)
MouteKyJsipHbIX opOutanedt win  (JIKAO), mpuBenure npumeps! U
OIIPEAEINTE MOPSIIOK CBA3M, MArHUTHBIE CBOWCTBA.

OIIK-3.B.2

ChopmynupyiiTe moHSITHE TUOPUIM3ALUKM ATOMHBIX  OpOUTANEH.
[lepeunciure Buabl THOpUaM3anuii. [laiiTe onpeneneHue MOHITHS O
MOJSAPHOCTH  MoOJeKyJ. IlpuBenure npuMmepsl MNOJSAPHOW U
HETOJISIPHON MOJIEKYJIBL.

OIIK-3.B.2

10.

ChopmynupyiiTe  ompeaeneHUe  paauoOaKTUBHOCTH.  HazoBure

Ba)KHEHIIMEe CBONCTBA pPagUOAKTHUBHOTO H3Iy4YeHUA. o -,B- , y -

n3nydeHus. Jlaiite onpeneneHre OCHOBHOTO 3aKOHa PaguO0aKTHBHOIO
acrajna. Jlaiite onpenencaue Koncrante pacnana ()

OIIK-3.B.2

11.

ChopmynupyiiTe TmOHATHE XUMHUYECKOHW TepMoauHaMuku. JlaiiTe
OTpeieNIeHUE TOJTHONW JHEPTUU CHUCTeMbI, €€ (DU3MUECKUN CMBICIH,
chopMyTUpYHTE TEpBBIA 3aKOH TEPMOIUHAMUKH. HAIHIINTE]

YPaBHCHHC IICPBOI'0 3aKOHA TCPMOANHAMHKH.

OIIK-5.3.1




12.

Chopmynupyiite TOHATHE XWUMHUYECKOW TepMOAMHAMHKH. JlaiiTe
OTIpe/ieNICHUE CBSI3aHHOM HHEPrUM CUCTEMBI, €€ PU3NYECKUIl CMBICII,
chopMynupyliTeé  BTOPOM  3aKOH TEPMOJUHAMHKH, HAIHUIINTE
YpaBHEHHE BTOPOrO 3aKOHA TEPMOIUHAMUKH.

OIIK-5.3.1

13.

ChopmynupyiiTe TOHATHE XUMHUYECKOW TepMOAMHAMUKH. JlaiiTe
onpeneracHue cBoOoHOM dHepruu ['mb6ca e€ Gu3MYecKuil CMBICI,
HanumuTe ypaBHeHue [uOOca, ykaxkuTe KpUTEpUH TNPOTEKaHUS]
peakuuil. 3anuIIuTe YacTHYK IPOU3BOJAHYIO  YUHUTHIBAIOIILYIO
3aBUCHMOCTh dHepruu [ mbbca ot coctaBa cucremsl. JlaiiTe moHsTHE
XHMMHUYECKOr0 NOTCHIHMAJIA.

OIIK-5.3.1

14.

Chopmynupyiite moHsATHE XUMHYECKONM KHHETUKH. JlaiiTe
OIpEACIICHUE OCHOBHOTO  IIOCTyJaTa XMMHMYECKOHM  KHHETHKH.
Chopmynupyiite MOHATHE MOJEKYSIPHOCTH PpEaKIUH U MOPSAKA|
[peaKLuu. [lepeuncnure (akToppl BIUSIOIIME HA CKOPOCTh
XUMHUYECKON peakuuu. YpaBHeHHE AppeHuyca, ypaBHeHHE BaHT-

[odaoda.

OIIK-5.3.1

15.

ChopmynupyiiTe moHsATHE  pacTBOopa.  Ha3oBUTE  OCHOBHBIE
XapaKTepUCTUKHU pacTBopa. [laiiTe moHsTHE O crioco0ax BBIpasKEHUS
KOHIICHTPALlUK PacTBOPOB, KAKME BUABI KOHLEHTPALUN CYIECTBYIOT.
Hanummte dopmyinsl s ux pacuéra (M, N,Cm, T, y, o)

OIIK-5.3.1

16.

ChopMynupyiiTe orpeaesieHne MOHITHS «KOJUIUTaTUBHBIE CBOMCTBA
pactBopoBy». JlaiiTe ompenelieHue TaKUM MOHATUAM, Kak auddysus,
ocMoc, ocMotudeckoe naasienue. Chopmynupyiite 3akoH Bant-
lobda u 3akoHbl Payms. Ykaxutre 3aBUCHMOCTb TEMIEpPaTyphl
KPUCTAUTM3AIMH U KHIICHHUS OT KOHIIEHTPAIIMH PacTBOpa.

OIIK-5.3.1

17.

ChopmynupyiiTe MOHATHE 30HHOM TEOPHUH KPHUCTAJUIOB, JAlTe
ONPEACIICHUE  peallbHbIX  KpucTauioB. [laiite  ompeneneHue
HECTEOXUMETPUUECKUX COECIUHEHUU WM COCIUHEHUN MEePEMEHHOI0
COCTaBa, MPUBEANTE MPUMEPHI KPUCTAIJIOB IEPEMEHHOTO COCTaBa

OIIK-5.3.1

18.

Cdhopmynupyiite nonsrtue pactopa. [laiite ompeneneHue cocraBy
pactBopa. Kakue arperatHble cocTOsiHUS pacTBOpoB Bbl 3Haete
DKunkue pactBopwl. [laiite ompenenenue u (u3MyecKuil cMbIca
TaKoro SIBJICHMSI, KaK, SJEKTPOJIUTHYECKAs JUCCOLUAILUs PAaCTBOPOB.
[TpuBeauTe NpUMEpBHI.

OIIK-5.3.1

19

ChopMynupyiTe TOHSATHE  DBJICKTPOJIUTA,  JIAUTE OMpeneTeHNe
CIUIBHOTO U ciiaboro siekTponurta. JlaiiTe ompeneneHUE CTENeHU
nmuccouuanuu. [IpuBeaure mpumepsl. 3anuiiuTe 3aKoHbl Payns s
PIEKTPOJIUTOB, U30TOHMYECKHH KO DULIMEHT, PU3NIECKHI CMBICIL.

OIIK-5.3.1

20.

ChopMmynupyiiTe TmOHATHE:  BOJOPOAHBIM ToOKa3zarenb.  JlaiTe
onpe/ieJIeHue HOHHOTO Mpou3BeieHus BoAbl. Hanummure ypaBHeHHe
U1 pacuéTa BOJIOPOJAHOIO OKAa3aTesl.

OIIK-5.3.1

21.

Cchopmynupyiite  ompereneHue TakuxX HOHATHH kak: ['maponms
cojieil, MOHHO-OOMEHHBIE PeaKkluu, MEepeYrCIuTe BUABI TUAPOIIN3A,
MpUBEIUTE TNpUMEpsl (Tpu Tuma rugaposmsa). Ompenenure  pH-
[PaCTBOPOB TUIPOJIN3a, AaiTe ompeereHne COBMECTHOTO THIPOIIN3a,
MPUBEIUTE IPUMEPBI.

OIIK-5.3.1

22.

ChopMynupyiTe MOHATHE TPOU3BEICHUS PACTBOPUMOCTH. JlaiiTe
OompeAciieHue  Ipouecca  pactBopeHus.  Jlaite — ompeneneHue
HACBIIIEHHBIX pacTBopoB. JlailTe omnpeneneHue KOHCTaHTBHI
ACTBOPUMOCTH, BBIYMCIICEHHE PACTBOPUMOCTH B MOJB/JI, T/,

OIIK-5.3.1

23.

ChopmynupyiiTe MOHATHE OKHCIUTENbHO-BOCCTAHOBUTENIbHBIX|

npoueccoB.  JlaiiTe omnpeneneHue OKHUCIUTEIb, BOCCTAHOBUTEIIb,

OIIK-5.3.1




[IPUBEIUTE NIPUMEPBl U YKAXKUTE, B KAKUX CIIy4asX MOXET OAUH U
TOT K€ DJIEMEHT BBICTyNIaTb KaK OKUCIUTENb WM  Kak
BOCCTAHOBUTEIb.

24,

ChopmynupyiiTe mOHATHE «DJNEKTPOIHBIM TOTeHIHam». JlanTte
orpeiesieHue U (PU3NIECKHUA CMBICI JBOWHOTO AIIEKTPUYECKOTO CIIOSL.
OObscHUTE SIBIICHHSA CKauka NOTeHUuana. Hanumure ypaBHEHHE
HepHcra.

OIIK-5.3.1

25.

ChopmynupyiiTe TMOHSATHE TajlbBaHUYECKOIO JJIEMEHTa, JaiiTe
OIMPCACIICHUC TIIOHATHA <«BJICKTPOA» B JJICKTPOXUMHH, HAIIHUIIUTC
ypaBHeHue HepHcra, ykaxkuTte, Kakue IMPOLECCHl MPOTEKAIOT Ha)
KaToJ/le, a KaKHe Ha aHOJ/e. 3alUIINTE TOKOOOPA3yIOIIyI0 PEaKIHIO
TUIS TAIbBAHMYECKOTO 3JIEMEHTA U CXEMY TaJIbBAHUYECKOTO DJIEMEHTA.
JlaiiTe ompeneneHue AIEKTPOIUTHIECCKOTO KIII0Ua, ero (pu3udeckuii
CMBICII.

OIIK-5.3.1

26.

ChopMynupyiTe MOHATHE OJCKTPOJIM3a paCIUIaBOB U PACTBOPOB,
naiiTe  ompeneneHue ATOro  sBICHUS, HAMUIINTE MPOLIECCHI
MPOTEKAIoIIUe Ha aHojA€ M Ha Karoje. Hamummre ypaBHeHUe
Dapazest Ui ANEKTposin3a, O0BbSCHUTE (DU3HMUECKUN CMBICT ,JaiiTe
oInpesiesieHUe 3IEKTPOXMMHUYECKOTO SKBUBAJICHTA.

OIIK-5.3.1

217.

ChopmynupyiiTe moHsTHE KOppo3usi MeTaluioB. HazoBure ¢akTopsl,
BIMSIOIIME HA KOpPpo3WI0 MeTauioB. OOBACHUTE MeXaHH3M|
KOPPO3WOHHBIX  MpolieccoB. HazoBuTe cmocoObl 3amUThl  OT
KOPpO3HUHU.

OIIK-5.3.1

28.

Chopmynupyiite  mousiTue craii. HaszoBuTe  OCHOBHEIE
KOHCTPYKIMOHHBIE MeTaiuibl. CBoiicTBa Antomunusi, Xpoma, XKenesa,
X MOJTy4eHUe 5 padbuHUpPOBaHHKE, HCIIOIL30BaHUE B
CaMOJIETOCTPOCHUH U TPUOOPOCTPOCHUH.

OIIK-5.3.1

29.

ChopmynupyiiTe TOHSITHE  MOJIMMEPOB, CTPOCHUE TOJIUMEPOB U
CrOCOOBI  TIOJIYYeHHS, HA30BUTE NPUMEHEHUE TMOJIMMEPOB B
[POMBILIIEHHOCTH

OIIK-5.3.1

30.

ChopmynupyiiTe MOHATHE XUMHYECKON HIEHTH(UKAIIUN BEIIECTB,
HazoBuTe MeETOABI KOJIMYECTBEHHOTO aHanm3a. Kakue BUIBI

MHCTPYMCHTAJIbHOT'O aHaJIN3a Bbl 3HACTC.

OIIK-5.3.1

MIpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM paObOThI

IlepeyeHp Tem Uil KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCcOBOH pabOThI

Ne /i [TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
~ KypCOBOM paboThI
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO
BOHpOCBI AJId OpPOBCACHUA HpOMe)I(YTOqHOﬁ arreéctalliin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne i/t [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa
1. [IpounTaiite 3a1aHue U 3aMUIINTE Pa3BEPHYTHIH 00OCHOBAHHBIN OTBET
Kakue KBaHTOBBIE UMCIIA TOJIHOCTBHIO XapaKTEPU3YIOT dHepruto aekTpoHa| OIIK-3.B.2
2. [[IpounTaiite 3amanne, BbIOEPUTE MPABMILHBIA OTBET W apryMEHTHUPYHTE OIIK-3.B.2

PTOT BBIOOD.




B aTome, dIeKTpoHHas GOpMYyIIa KOTOPOTO
1522522p°3s23p°3d194524pP4d°35s2, ... BaEHTHBIX PNEKTPOHOB ...
a. 3; b. 2;

c. 9; d.5;

[TpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aMUILIUTE
[1OCJIEZ0BATEIBHO MIEMEHTHI B IIOPSIIKE YBEIMYEHUS CIMHOBAJIEHTHOCTH
TUISL CIIEAYIOIINX 3JIEMEHTOB B BO30YKIEHHOM COCTOSTHHH.

a.Al; b. Mn;

d. Be; e. As

Koy npasuivHo2o omsema. d, a,e,b

OIIK-3.B.2

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K KaX 1011 O3ULINH,
NTaHHOM B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOILYIO MO3UIIUIO B
rpaBoM cToJione. Ha BHEITHEM AJIEKTPOHHOM YPOBHE HAXOJUTCH :

a. Sc; OIIK-3.B.2
b. Sb;
d. Ge;
e. Si

KJ1I04 npasujlibHoco omeema.

a b d e
4 5 2 2

OIIK-3.B.2

[TpounTaiiTe TEKCT, BEIOEPUTE NMPABHILHBIC BADUAHTHI OTBETA U 3AITUIINTE
ApryMEHTbI, 000CHOBBIBAIOIIIE BEIOOP OTBETOB. U3
[IPEIJI0KEHHOTO MEPEUHS BELIECTB BHIOEPUTE BEIIECTBA MOHHOIO
CTPOCHHS B KOTOPOM IPUCYTCTBYET KOBAJIGHTHAS MOJSIPHAS. CBSA3b: 1.
XmopoBogopoxa, 2.Kapbonat marpus, 3. Oxcun cepsl (IV), 4. Ammuak, 5.
Cynbdart xkenesza(Il) [IpaBunbHbIN
OTBET:2,5. O6ocHoBanue: MoHnyto
KPUCTANINYECKYIO CTPYKTYPY UMEIOT BEIIECTBA B y3JIaX KOTOPBIX
HaxXO0JIATCSI HOHBI, HO CJIO’KHBIE HOHBI 00pa3yIOTCS U3 AJIEMEHTOB C pa3HOU
hiiekTpooTpHnarenbHocThio. Kak To CO32- B kapboHnarte Hatpust u SO42-
B cynb(dare xenesa, TJe MEXIy KHUCIOPOAOM U 3JIEMEHTOM KOBaJICHTHas
noJisipHast CBsi3b. TakuM 00pa3oM coJid UMEIOT MOHHYIO CBS3b, HO
CJI0KHBIE MOHBI BHYTPH KPUCTAJJIOB UMEIOT KOBAJEHTHYIO MOJIIPHYIO.
OcTasbHbIe MPeJUI0KEHHbIE BEIECTBA UMEIOT MOJIEKYJISIPHBIE CTPYKTYPBI

OIIK-3.B.2

HquI/IT aiite TCKCT, BBI6epI/ITe HpaBI/IJ'IBHHﬁ OTBET U 3aIlIMIINUTEC
ApryMeHTBI, 000CHOBBIBaIOIINE BBIOOP. Pacmonoxuts snmemenTs! A
MOATPYUIIBI B IOPAAKE YCUIICHHUA MCTAJINIMYCCKUX CBOICTB:

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-3.B.2

[IpounTaiiTe TEKCT, BRIOEPUTE MIPABUIILHBIN OTBET M 3aHILINTE
ApTryMEHTBI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

B xmopune kanpius CaCly ... xumuueckast cBs3b.

d. HCTIOJIsSIpHAs KOBAJICHTHASI,

b. monsipHast koBaseHTHas,

C. MOHHaH,

OIIK-3.B.2




d. MeTaiuIMyeckas

8. [[IpouuTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTh METAJIIOB,
KOTOpBIE BOCCTAHABIMBAIOTCA HA KAaTOJE IIPU MIEKTPOJIN3E PACTBOPOB
coneii: 1.Cynbdar menmu,
2. Hutpar cepebpa, 3. | OIIK-3.B.2
Cynbdar xenesa,
4.Cynbdat muHKa
9. [[IpouuTaiiTe TEKCT, BEIOEPUTE NMPABHIbHBIC BADUAHTHI OTBETA U 3AIUIINTE
apryMeHTbI, 000CHOBBIBAIOLIME BEIOOP 0TBETOB. M3 uncna, yka3aHHbIX B
PSTy 3JIEMEHTOB BBIOEPUTE 3JIEMEHTHI, IIsl KOTOPBIX XapaKTepHa
[IOCTOSIHHAS CTETICHb OKUCIICHHUS. OITK-5.3.1
1.K, 2.Br, 3.1, 4.Mn, 5. Ca.
10. [[IpounTaiiTe TEKCT U 3AMUIINTE PA3BEPHYTHI 00OCHOBAHHBINA OTBET.
JlaiiTe onpeesieHne TajJbBaHUYECKOrO JIIEMEHTA. OIIK-5.3.1
11. [IpounTaiite TEKCT, BBIOEPUTE MIPABUIBHBIN BApUAHT OTBET U 3aIIUILINTE
apryMeHTbI, 000CHOBBIBAIOLIME BEIOOP OTBETA. 3aKoH,
KOTOPBIH INIaCUT, YTO KOJMYECTBO a3a, pACTBOPEHHOIO B KUJIKOCTH,
[IPONOPLIMOHANIBHO €T0 NapLHUaIbHOMY JAaBJICHUIO:
a. 3aKoH JlanbTOHA OIIK-5.3.1
b. 3akon I'eii Jlroccaka
C. 3akoH ['enpu
d. 3axoHn Payins
12. [IpounTaiiTe TEKCT U YCTAHOBHUTE MOCIEI0BATEIBHOCT BO3PACTAHUS
3HaueHus: PH UX BOJHBIX pacTBOPOB JJIsl CIEAYIOIIMX BEIIECTB:
1. Cynboar xenesa(lll)
2. Hutpar nutus , 3.
Cunykar Kajus, OIK-5.3.1
4. Cepnas Kucimota
I Ipasunvrovi omeem: 4 —1—2—3.
13. [IpounTaiiTe TEKCT W YCTAaHOBUTE COOTBETCTBHE. K KaxkIo¥ IMO3HIHM,
NMaHHOW B JIEBOM CTOJIOIE, MOAOEPHUTE COOTBETCTBYIOIIYIO MO3UIUIO B
[paBOM CTOJIO1IE
a......3s23p%3d! 4s24p°4d° OITK-5.3.1
b....... 4524p®4d105525p35d° OIIK-5.3.1

d........ 4s%4p24d°

e 3523p23d°
[ Ipasunvuoli omeem:
a b d e

1 3 2 4




14.

HpO‘-IHTafITC TCKCT U YCTAHOBUTC MMOCIICAOBATCIbHOCTD B IMOPAAKE
yBenmueHus: Mmacchl pactBopéHHOro NaSOs, BemecTBa, 00BEMBI
[PACTBOPOB OAWMHAKOBBIC, IIJIOTHOCTH HIPHUHATH ~ 1, CCJIM KOHICHTpAaluAa
ATHX PacTBOPOB:

OIIK-5.3.1
a. 0,1opouentnas  b. 0.1monspHast
Cc. 0.1nopmaneras  d.0.1 MonsIbHas
3anuIIMTe COOTBETCTBYIOIIYIO MOCIIEIOBATEILHOCTh OYKB ClIeBa HAIpPaBo.
lIpasunvnoiii omeem. a,c,d,b
15. [[IpounTaiiTe TEKCT U YCTAaHOBHUTE COOTBETCTBUE. K KaXkmoi mo3unuu,
TAaHHOM B JICBOM CTOJIOIIE, MTOA0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
mpaBoM cTonore. OnpenenuTe IBET HHANKATOpa - (heHondTaaeHa
a. KBr OIIK-5.3.1
b. NaOH OI1K-5.3.1
c. LiCl
d. Na2CO3
NpasuIbHLIU OMBEem.:
a b C d
2 1 2 1
16. [IpounTaiiTe TEKCT U 3aNUILINUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET
OrnpezenieHue, 4To SABJISIETCS KPUTEPUEM MPOTEKAHUS PEAKIIUN Hnst
peakuun A—B, KoTopas IpakTHYECKH UAET 10 KOHIIA ompeaeanuTe AS OIIK-5.3.1
[PEAKIINH, €CIIN PEaKUsl SK30TepMHUUECKasl.
17. [IpounTaiite TEKCT U yCTaHOBHUTE COOTBETCTBUE. K Kaxk10# mo3unuu,
NTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIILYIO TTO3HUIIUIO B
mpaBoM cTomore. s peakiuu Npu JaHHBIX YCIOBHUS BO3MOXKHO
MPOTEKAHUE:
a. AH>0, AS<O0; OIIK-5.3.1
< >():
. AHS0, 5550, oMK 3.1
d. AH<0, AS<0
[IpaBUJIbHBIN OTBET:
a b C d
2 1 1 1
18. [IpounTaiite TEKCT, BEIOEPHUTE MTPABMIIBHBIN OTBET M 3AIHIINATE
ApTryMEHTBI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.
TernoBoii 3¢ (hekT XuMHUUECKON peakiiu, MPOTEKaoIEe NPy MOCTOSHHOM
NaBJICHUH, PaBEH N3MEHECHHUIO: OIIK-5.3.1

d. BHYTPEHHEH 3HEPIHH; b.

OHTAJIBIIMH,




C. sHepruu ['ubb6ca;
d.sHTpOMHY.

19.

[IpounTaiiTe TEKCT, BEIOEPUTE NPABHIbHBIC BAPHAHTHI OTBETA U 3AITHIIUTE
ApTyMEHTHI, 000CHOBBIBAIOIIINE BHIOOP OTBETOB
[Tporecc Fe?* + 2e = Fe° MIPOUCXOAUT B TAJIbBAHUYECKOM JJIEMEHTE,
KOHIICHTPALUU coJieit | Mob/1

a.Mg | MgCl: || FeSOa4 | Fe

b.Fe | FeClz || NiClz | Ni

c.Al'| AICIs || FeCl2 | Fe

d.Fe | FeSO4 || CuSO4 | Cu

OIIK-5.3.1

20.

[IpounTaiiTe TEKCT W YCTAHOBUTE COOTBETCTBHE. K KaxJ0il MNO3ULIMH,
NMaHHOW B JIEBOM CTOJOLE, MOAOEpPUTE COOTBETCTBYIOLIYIO IO3UIHUIO B
paBoM CTOJOIE. B KOHTaKTe HaXOIATCS METAUIBI B PA3IMYHBIX Cpeaax
KaKye MpOLIeCChl IPOTEKAOT Ha KATOE.

a. Zn/Fe pH <7 OI1K-5.3.1
b. Cu/Fe pH >7
c. Pb/Fe pH =7
d. Ni/Cu pH <7

OIIK-5.3.1

21.

HpOHHTaﬁTe TEKCT U YCTAHOBUTE IMOCIICAOBATCIIBHOCTD PaA3PSKCHUS
BCHICCTB HA KAaTOAC IIPpH IMPOXOKACHUU ITOCTOSAHHOI'O
QJICKTPHUYCCKOI'0 TOKA I CICAYIOIUX paCTBOPOB:

a. xnopuna meau (1),
b.cepHoOli KHUCITOTHI,
c.xmopuna xeneza (1),
d.cynbdara HEKE,

OIIK-5.3.1

22.

HpO‘lI/IT aliTe TEKCT ) BBI6epI/ITe IMpaBUJIbHBIC BApUAHTBI OTBETA U 3AIIUIINUTE
ApryMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. J[JIs 3aIIUTHI KaMUS OT
KOPPO3UH BO BJIAXKHOM BO3YyXC B KAYCCTBC KATOAHOTO ITOKPLITUA MOKHO
MCIIOJIB30BATh ...

a. Al ; b. Mn ;

c.Co; d. Cu

OIIK-5.3.1

23.

I IpounTaiite TEKCT U ycTaHOBUTE coOTBeTCTBUE. K Kax10i no3unuu,
NTAHHOM B JIEBOM CTOJIOLIE, TOA0EPUTE COOTBETCTBYIOLIYIO O3HIIUIO B
npaBoM croioue. TemnepaTypHblit KO3 (GUIIMEHT peakiuy paBeH 3 Kak

M3MCHUTCA CKOPOCTH XHUMHYCCKOU pEaKknuu, CCJIN TEMIICPATYPY USMCHUTD:

OIIK-5.3.1

Hpumeualme: Cucmema ouenueanus mecmoeblx 3a0aHuiL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM OOHO20 BEPHO20 OMEEemad U3 Hemvlpex
NPEONONCEHHBIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCsl 6EPHbIM, €ClU NPABUILHO VKA3AHA YUPpa u npueeoeHvl
KOHKpemHble apeyMenmbl, UCNnoAb3yemble npu evlbope omeema. Ilonnoe cosnadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuviii omeem unu e2o omcymemeaue — 0 6annos.
2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOJILKUX GAPUAHMOE OMEEMA U3 NPeO0NCEHHIX
U pazgepHymviM 0OOCHOBAHUEM 6blOOPA CHUUMAEMCS. 6EPHBIM, eClU NPAGUILHO YKA3AHbL YUPpPbl U NpUeeoeHbsl
KOHKpemHble ap2yMeHmbl, UCHONb3yeMble npu eblbope omeemos. Illonnoe coenadenue ¢ GepHbLM OMEEHOM
oyenusaemcst 1 6aniom, eciu 0onywenvl owuoku uiu omeem omcymemeyem — () 6an108.
3 mun) 3adanue 3aKpLimozo mMuna Ha YCMAHOGIEHUE COOMBEMCMBUs CUUMAEMCs GEePHbIM, eCau
VCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 O0OHO20 CMOAOYA 6EPHO CONOCMAGIEHbI C NOUYUSIMU OpPY2020
cmonbya). Ilonnoe cosnadenue ¢ GepHLIM OmMeemom oyenugaemcs 1 0OanioMm, HeBepHbl OmMEem Uiu e2o
omcymcmeue — () 6a1108




4 mun) 3adanue 3aKpelmo2o Muna Ha YCMAHOGIEHUE NOCIE008AMENbHOCIU CYUMAEMC s 6EPHbIM, eCaU
NPABUIbHO YKA3AHA 6Cs NocredosamenvHocms yugp. Ilonnoe coenadenue ¢ gepuvim omeemom oyenusaemcs 1
bannom, eciu donyujeHvl OWUOKYU Uy omeem omcymemeyem — 0 6anos.

5 mun) 3adanue omKpwLImMoz0 Muna ¢ pazEePHymMuIM OMEEMOM CYUMAEMC 6EPHbIM, eClU Omeem
cosnadaem ¢ IMANLOHHLIM RO coOepoicanuio u noanome. Ilpasunvuwiti omeem 3a 3adanue oyenugaemcs 6 3 bana,
ecau oonyuwjena oona owubka \ nemounocms \ omeem npasunbHbill, HO He noanvlil - 1 6an, ecau donyuero bonee 1
owubru \ omeem Henpasunvrelii \ omeem omcymemeyem — () 6an108.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernamMeHTUpPYyIOIMX MOPAJOK U HPOLEAYpPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydyaromuxcs
I'VAIL

11. MeTtoauueckue yKa3aHusi Ajs 00y4alOUIUXCS M0 OCBOEHUIO TUCIHUILTUHBI

11.1. Meroauyeckue yka3zaHusl AJs OOY4YAIOIIMXCSl 1O OCBOEHUIO JIEKIIHOHHOIO
MaTepuaJa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHwe COBpEMEHHOH JIEKIIMU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCHUIUIMHBI, METOJ0OB HAYYHOTO TIO3HAHUS, HOBEUIINX
JOCTHIKEHUI HaydyHOW MbIcnu. B ydeOHOM mpoliecce JeKIUsl BBIMOIHIET METOJOJIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIMOHHYI0 (yHKIUU. JIeKIHs packpblBaeT MOHATUMHBIN armapaT
KOHKpPETHOU oO0jacTu 3HaHUA, €€ MpoOJIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCIUTITHHAMH.

[Tnanupyemble pe3ynbTaThl MPU OCBOSHUHU O0YUAIOIIUMHUCS JEKIIMOHHOTO MaTepuana:

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K TpPeAMETYy U
CaMOCTOSITENIbHOTO TBOPYECKOTO MBIIILJICHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4yeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKA U O
MPOTHO3€ UX Pa3BUTHSI HA ONMKaMIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 0o0padaThiBaTh MaTepuan (BBIACNIATH TJIABHBIE MBICIU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMIOBTOPSITH WX B  Pa3IUYHBIX
bopmyaHpoBKax);

— TIONy4YeHHUE TOYHOTO TOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHH.

JIeKUMOHHBIA ~MaTepual MOXKET COMPOBOXKIATHCSA JAEMOHCTpalUMed ClIaiioB U
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpU TMPOBEACHUU KOPOTKUX JUCKycCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHK 10 JUCITUTIIINHE.

CrpykTypa npenocTaBieHus JEKIMOHHOTO MaTepHaia:

— JIGKITMW COTJIacHO pazjaenaM (Tabi.3) u remam (Tabmn.4).

— Bcrynenne — wacth Jekuuu, Lefdb KOTOPOW - 3aMHTEpecOoBaTb W HACTPOMTH
ayJIMTOPUIO Ha BOCIIPHATHE yueOHOro MaTepuaia. B ero cocraB BXOAST: (OPMYJIHPOBKA TEMBI




JEKIMH, XapaKTEepUCTHKA €€ npodeccnoHanbHOM 3HAYMMOCTH, HOBHU3HBI M CTENEHU
W3YYEHHOCTH, LEJIM JEKIHH; M3J0KEHHE IUIaHa JIEeKLIHUH, BKJIIOYAIOIIEr0 HAaUMEHOBaHUS
OCHOBHBIX  BOIIPOCOB, MOJUICKAIIUX PACCMOTPEHHID Ha  JICKIUH; XapaKTEPUCTHKA
PEKOMEHIyeMOW JUTEepaTyphbl, HEOOXOAUMOW I OpraHW3alMl CaMOCTOATEIHHOUW pPaboTHI
CTYJIEHTOB; PETPOCHEKIMSA-HAIOMUHAHUE O BOIIPOCAX, PACCMOTPEHHBIX HA IMPOIUION JIEKIIHH,
CBSI3b MX C HOBBIM MATEPUAJIOM, YKA3aHME HAa €ro pojib, MECTO W 3HAYECHUE B JIAHHOU
JUCLHUIIIMHE, a TAKXKE B CUCTEME APYIUX HAYK.

— OcHOBHasi 4acTb - M3JI0KEHHUE COJEPKAHMUS JIEKIIMM B CTPOTOM COOTBETCTBHM C
NPEMJIOKEHHBIM ITUIAHOM. BKIIIOWaeT packpblBalOIUMi TeMy JEKUMH KOHLENTYaJIbHBIA U
dakTUYeCKUi MaTrepuan, ero aHaliu3 W OIEHKY, pa3IMYHble CIOCOOBI apryMEHTAIlMH |
JI0Ka3aTeJIbCTBA BBIIBUTAEMbIX TEOPETUYECKUX TOJIOKEHUI.

— 3akiroyeHue - TOJBEACHHE OOIIero wuTora Jekuuu, o0oOlleHue MaTtepuana,
(GhopMyIIMPOBKA BBIBOJIOB 10 TEME JICKIIUU; OTBETHI HA BOIPOCHI CTY/ICHTOB.

— Jlns Hajmealero OCBOCHUS Kypca XMMHUM UCTOJIb3YIOTCS CIIELIUAIbHbBIE HATJIAIHbIC
CpEICTBa, C MOMOIIBIO KOTOPHIX MOXKHO MeEpelaBaTh CTyJeHTaM HWH(GOPMAIMIO O BELIeCTBaX,
00BeKTaX W CymecTBe (PU3MYECKMX M XUMHUYCCKUX TpeBpaiieHuid. JIeMOHCTpalus OIBITOB,
MOJIeTIN KPUCTAJUIMYECKUX PEHIETOK, TAOJIUIbI U IJIAKaThl C SHEPreTHYECKUMH JuarpaMMaMu
00pa3oBaHus MOJIEKYJI, peaKIuii ¢ KaTaau3aropamMu U 0€3 HUX U T.1.

Ocy1iecTBIeHHE KOHTPOJIS 32 BEIEHMEM CTYJEHTAaMU KOHCIIEKTa JIEKLMM; OKa3aHue
CTy/ICHTaM TIOMOIIM B BEACHUHU 3alUCH JICKIMH (AKIEHTUPOBAHUE H3JIOKEHUSI Marepuaia
JICKIIMHU, BBIJEJICHUE TOJOCOM, WHTOHAIMEW, TEMIIOM peud Haubosee BaKHOW uHpopmanmw,
UCTIOJIB30BAaHUE T1ay3 JIJIsl 3aIUCH Ta0JIUII, CXEM).

11.2. MeTtoauueckue yKa3aHus Uil O0y4aIOUIMXCS MO YYaCTHIO B J1a00OpPaTOPHBIX
padorax

B xozme BbIMONHEHHS J1a0OPAaTOPHBIX pabOT OOYyYArOIIMICS MOJDKEH YIIyOuTh |
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHONW METOAMKOM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOM 00ydaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOUT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrimonHenue 51abopaTopHBIX pabOT OOyYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3Y4YEHUs] JUCLUIUIMHBI, ONpeenseMoil y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHue CIeyIOIUX OCHOBHBIX 33aJ]au 00y4aromerocs:

- IproOpeTeHNe HaBBIKOB UCCIIEI0BAHUS MTPOLIECCOB, SIBICHUN U OOBEKTOB, U3yYaeMbIX B
paMKax JaHHOW JUCLUILINHBI,

- 3aKpeIuvieHue, pPa3BUTHE M JeTalu3alys TEOPEeTUYECKHX 3HAHWW, MOJIyYEHHBIX Ha
JEKLUSX;

- IOJIy4eHHEe HOBOW MH(pOpMaIlMU 10 U3y4aeMOH TUCLUIUINHE;

- IPHOOpETeHNEe HAaBBIKOB CAMOCTOSITETILHON PabOTHI € 1a00paTOpHEIM 000pPYIOBAHUEM U
npudopamu.

3ananue u TpeOOBaHMA K IPOBEACHUIO JIAOOPATOPHBIX padoT

3aaHue K BBIMOJIHEHUIO JaOOpaTOpHON pabOTHl BBIAAETCS IMpErnojaBaTelieM B Hayaie
3aHATUS B COOTBETCTBUU C IJIAHOM 3aHATUH. Tembl 1a00paTOPHBIX pabOT MpHUBEAEHBI B Ta0I. 6
JAHHOM MPOrPaMMBI.

Brimonnenue nabopaTopHOi paboThl COCTOUT U3 TPEX ITAIOB:

- aHAJIMTHYECKOTO;

- pac4eTHO-TpahuIEeCKOro;

- KOHTPOJILHOTO B BH/JIE 3alIIUTHI OTYETA.

Crpykrypa u ¢popma oTueTa 0 1abopaTOpHOI padboTe

Otyet 0 mabopaTopHOU pabOTE TOJDKEH COJIePkKATh: TUTYIbHBIN JIUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 pP€3yJIbTaTaM HCCIIEJOBAHUM.



Ha tutrynbHOM nucTe AODKHBI OBITH yKa3aHbl: Ha3BaHHE TUCIUIUIMHBI, Ha3BaHUE
nabopaTopHOil paboThl, (GaMuiaMs M WHULMAIB MpernojxaBaTens, (aMwinsg WU HHULUAIBI
CTYyJIeHTa, HOMEp ero yueOHOM! IpyMIibl U J1aTa 3alUThl paOOTHI.

OcHOBHast dYacTh [JOJDKHA COJEpXKaTh 3aJaHue, pe3yJabTaThl SKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTHYECKHUE MaTepUalbl, JINCTUHT KOJa/CKPUH dKpaHa.

BbIBOIBI IO TIPO/IETAHHOM PabOTE TOJIKHBI COIEPKAaTh OCHOBHBIEC PE3YJIbTATHI IO paboTe.

TpebGoBanus kK opopMIIEHHIO OTYETA O JTabopaTopHOIl paboTe

TuTynpHBINA JUCT OTYETA TOJKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu I'Y AIT https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(GOPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBanusi TmpUBEICHBI B CEKTOpPE HOpMaTUBHOM mokymeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHMCKA UCTOYHUKOB CTYJEHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl odopMiIeHHsI CIIMCKAa MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM nokyMmeHTamuu ['Y AL https://guap.ru/regdocs/docs/uch

11.3. Meroguueckue  yKa3aHusi JJs  OOyYalOIIUXCA MO  MPOXOKIACHUIO
CaAaMOCTOSITEJILHO PadoThI

B Xoze BBITIOTHEHUS CaMOCTOSITEIILHON pabOThI, 0OYYArOIIMIICS BBITIOIHICT PaboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpEroaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHA.

s oOywarommxcsi 1Mo 3a04HOil ¢opMe 00ydeHHs, CaMOCTOSITeNbHAas padoTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y oOywaromierocst (hopMupyercs
nenecooOpasHoe IIaHupOBaHuE pabouero BpeMEeHH, KOTOPOE TO3BOJISIET UM Pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpEeTaeMbIX 3HaHHWM, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NEpUOJ OOydYeHUs, IOMOTaeT IIOJyYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepHallaMH,  HampaBJSIOMIMMH  CAMOCTOSITENIBHYIO — paboTy
00yyaromuxcs sBISIOTCS:

y4e0HO-METOIMIECKAN MaTepHal 1o TUCIHILIIHHE.

11.4. MeTtoau4yeckne yka3aHusi I 00y4YalOIIMXCS MO NMPOXOXKICHHUI0 TEKYIIEro

KOHTPOJISl yCIIeBAeMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yJaroIMXcs, OCYIIECTBISIEMOr0 B TE€YEHHE CEMEeCTpa C IENbI0 OICHUBAHUS XOJa OCBOCHHS
JUCLUTUIMHBL.

B Tedenue cemectpa CTyIEHTHI:

- 3alUIIAI0T JJabopaTopHble paboThl (4 1mT);

- BBIIIOJIHAIOT TECTUPOBAHUS 110 MaTepuaiam JeKuuu B cpeae LMS.

JUist TeKyIero KOHTPOJIsl YCIeBAEMOCTH UCIIOIb3YIOTCS TECTHI, IPUBEICHHBIE B Ta0JIUIE
18.

CBoeBpeMeHHass cjlada OTYETOB IO JIAOOPAaTOPHBIM M MPAKTUYECKUM 3aJaHHUsIM U
MIOJIOKHUTEIIFHBIN pe3ysbTaT Ha 3allUTe ITHX Pa0OT MOXET YUYHTHIBATHCS IIPH TPOBEICHHUU
POMEXYTOUHON aTTEeCTAIHH.

11.5. Meroauueckue  yka3aHusi A8 O0y4yalImMXcss 1O  NPOXOXKIECHHIO
MPOMEKYTOYHOM aTTeCTALMH.

[IpomexxyTounass  arrecTanus  OOydYaloIIUXCS  MpeIycMaTpUBAaeT  OILIEHHWBaHHE
IPOMEKYTOUYHBIX ¥ OKOHYATEIFHBIX PE3yJIbTaTOB 00yueHHs 1Mo auciuruinHe. OHa BKIIIOYAET B
ceost:



HudbdepennmpoBannplii  3aueT — 93T0 (opmMa OICHKA 3HAHWH, TOJYyYECHHBIX
00y4JarmuMcs IPU U3YYCHUH AUCIUILTUHBI, TIPU BBIMOJTHEHUHA KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEA0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
«OTIUYHOY, «XOPOIIOY, KYIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHOY.

B teuenue cemectpa ctyneHTy HeoOXoaumo caaTh He MeHee 50% s1abopaTopHBIX padoT,
BBITIOJIHUTh TECTUPOBaHUS B cpene LMS ne Hmke oneHku "yaosierBoputeiabHo". B ciydae
HEBBIMOJIHEHUH BBIIIEU3I0KEHHOT0, CTYJIEHT, MPH YCHEIIHOM MPOXOKJIECHUH MPOMEKYTOUHON
arrectaiud B (opme aud.3adera, HE MOXKET TIOJYYUTh ATTECTAMOHHYIO OILIEHKY BBIIIE
"xoporo".

CucreMa OLIEHOK IIpU MPOBEAECHUU TEKYIIET0 KOHTPOJS U MPOMEXYTOUHOM arrecTauuu
OCYIIIECTBIISICTCS B COOTBETCTBUU C PYKOBOASIIMM JIOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJIE YCIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu
CTYJEHTOB M AacCIHMpaHTOB, OOydYaromMXCS IO O0pa3oBaTeIbHBIM I[POTpaMMaM BBICHIETO
obpazoBanus B 'Y AII» https://docs.guap.ru/smk/3.76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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