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AHHOTANUA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— mporpamMmy OakajaBpuara 1o HalpaBjeHHUIo MoAroToBku/ cneruaibHoct 12.03.05 «Jlazepnas
TEXHUKAa U Ja3epHble TEXHOJOIMM» HaIpaBI€HHOCTH «Jla3epHass TEXHUKA M Jla3epHBIE
TexHoyioruuy. JluciumimHa peanusyercs kadeapon «NeS5y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMaTUUYECKOI0 aHAIN3a U MOJCIMPOBAHMS B MHKEHEPHOMU AESITEIbHOCTH, CBA3aHHON
C MPOEKTUPOBAHHUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTHSIMH IIPOU3BOJICTBA JIA3EPHOIN TEXHUKI

OIIK-3 «CnocobeH MpOBOIUTh SKCIEPUMEHTAIBHBIC WCCICAOBAHUS W H3MEPCHHUS,
o0pabaTbIBaTh U MPEJCTABIATH MOJyYEHHbIE JaHHBIC C YUYETOM CHEIU(PUKA METOJOB U CPEICTB
JIA3€pHBIX UCCIIEA0BAaHUN U U3MEPEHUN»

CopepxaHue TUCHUIUIMHBI OXBAaThIBAE€T KPYT BOINPOCOB, CBSI3AHHBIX C O3HAKOMJICHHEM
UCTOPUM XUMHH, a TaKK€ C OCHOBHBIMU HAIPaBICHUSMHU W TEHIACHIUSMHU Pa3BUTHUS
COBPEMEHHOM XHMMHMH. OJTa HayKa H3y4YaeT MaTepUAIbHBI MHUpP, 3aKOHBI €ro pa3BUTHS,
CHEU(PUICCKYI0 XUMHUYECKYI0 (GopMy IBMXKCHHS Marepuu. B mporecce W3ydYCHHS XUMHUU
BbIpa0aThIBACTCS HAYYHBIN B3IJISAJ HA MHUp. 3HAHME XUMHUU HEOOXOAUMO JUIsl TUIOJOTBOPHOM
TBOPYECKOHN JIeATENIbHOCTH OakanaBpa Jt000ro HaNpaBieHUs MOATOTOBKU. 3HAHUE XUMHH
MO3BOJIIET CPOPMUPOBATH COBPEMEHHOE HAay4YHOE MPEACTaBICHHE O MAaTEpUHU, BEIIECTBE Kak
OJIHOM M3 BUJOB JBIKYIICHCS MaTepUu, MEXaHU3ME IMPEBPAIICHUN XUMUYECKUX COCTUHEHUH,
CBOICTBaX MaTepHalioB O XMMHUYECKUX IpolleccaXx B COBpeMeHHOW TexHuke. [lpu m3ydenuu
Kypca XUMHUM HEOO0XOAMMO IIPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOMN
XUMHYECKHX PacueToB, BHIPAOOTaTh HABBIKM CAMOCTOSITEIILHOTO BBIMOJHEHUS XUMHUYECKHUX
HKCIEPUMEHTOB U 0000mmeHus ¢akroB. [loHMMaHuWe 3aKOHOB XHMHHU IOMOXET CTYJIEHTY B
pEIIeHUU SKOJOTHYECKHUX MpolieM. 3HaHuEe Kypca XUMHUHU HEOOXOAMMO U JJISl MOCIETYIOIIEro
YCHENIHOTO U3YYCHHS CICIIUATBHBIX AUCITUTLIMH.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTr0 MpoIiecca: JIEKIUH, JJabopaTopHbIe padOThHI, CAMOCTOSTEIbHAs paboTa 00yUaromerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJIS: TEKYIIM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B opme AU hepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyZAOEMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHM »



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

VYcBoeHHE CTYJEHTaMU TEOPETHYECKUX OCHOB OOIIEH XUMHM, XUMHHM BaKHEMIIMX
AJIEMEHTOB M WX HEOPraHMYECKUX COCAMHEHUH, (popMUpOBaHHE XMMHUYECKOTO MBIIIJICHUS Y
CTYACHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BAHUS CBEJICHHH O (PM3MKO-XMMHUYECKUX CBOMCTBaX
pPa3NMYHBIX ~ CUCTEM IS CHHTE3a  COOTBETCTBYIOIIMX  COCAMHEHHUH,  BBINOJIHEHHUE
TEPMOJMHAMMYECKUX W KHHETHYECKUX pacyeToB; MPUOOPETEHHUE HEKOTOPOro  OIbITA
HKCIEPUMEHTAIBHBIX HCCICAOBAaHUHN s Pa3paOOTKHM HOBBIX METOJOB CHHTE3a, NpPUIAHUS
MaTepuajaM 3aJaHHOM CTPYKTypbl M KOMILJIEKca CBOWCTB. IlpencraBieHue BO3MOKHOCTH
CTYZCHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKM B 00JIACTH WHHOBAITMOHHBIX TEXHOJIOTHH.

1.2. JlucumnivHa BXOAUT B COCTaB 00s3aTEeIbHON YacTU 00pa30oBaTeIbHOIN MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AMCLMILIMHBI 0Oydaroluiics AOKEH o0JjaiaTh CielyHOIUMU
KOMIIETEHIIMSIMUA FJTH WX 9acTsAMH. KoMIeTeHIIMr 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHIKCHHS

Kareropus (rpynma) Kox n HaumeHnoBanue Kon u HanMeHOBaHKME HHIUKATOpA
KOMIICTCHIINU KOMIICTCHIINN ITOCTHXKXCHHUA KOMIICTCHIINU
OIIK-1 Cnocoben
HPUMEHSITh
CCTGCTBCHHOHayLIHBIC

U OOILEMH)KEHEPHBIE
3HAHUS, METObI
MaTeMaTH4eCKOro
aHajau3a u OIIK-1.Y.1 ymeTb npuMeHATh 3HaHUS
ObuenpodeccuoHanbHbIe | MOJICIUPOBAHUS B €CTECTBEHHBIX HayK U OOILEUH)KEHEPHBIE
KOMIIETEHIIUU MHXEHEPHOU 3HAHUS B HHKEHEPHOU IESTEIIbHOCTH U
JIESTEIIBHOCTH, IIPAKTUKE

CBSI3aHHOM C
IIPOEKTUPOBAHHUEM,
KOHCTPYUPOBaHUEM U
TEXHOJIOTHUSIMU
IIPOU3BOJICTBA
JIa3€pHON TEXHUKHU

OIIK-3 Cnocoben
MIPOBOUTH
3KCH€pI/IMeHTaJIBHBI€
HCCIIEN0BaHUA U

WU3MEPEHUs
P ’ OIIK-3.3.1 3HaTh COBpEMEHHBIE METOIUKH
o0OpabaTbIBaTh U

Oo0wenpodeccnoHaIbLHEIE u 000pyIOBaHUE IS TIPOBEACHUS
pod MpENCTaBIIATh Py g POBEIL

KOMIIETEHIIUH AKCIIEPUMEHTAJIBHBIX UCCIEA0BaHUN U
MOJIyYeHHBIE JaHHBIE o
U3MEepeHuit

C YYeTOM crerupuku
METOJIOB U CPENICTB
JIa3epHBIX
UCCIIE0OBAHUMN U
MU3MEPEHUI

2. Mecro nuctuIuIHHEL B cTpykType OI1




JucnurnmuHa MokeT 6a3upoBaThCs Ha 3HAHUSIX, PaHEe MPUOOPETEHHBIX 00YUYaIOITUMUCS

IMpU U3YUYCHUM CIICAYIOINX JUCHUTIIINH

— «Maremartuka. MaTreMaTHYCCKUM aHAIN3),

— «Dusuxa»

3HaHI/I$I, IMMOJIYYCHHBIC IIpU H3YYCHUHU MaTCpualia IIaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJB3YIOTCA ITPHU U3YUYCHUHN APYTHUX JUCHUIIINH:

— «OKOJIOTHI»,
— «be3omacHoCTh KU3HEACATSILHOCTHY,
— «MarepuanoBecHUEY.

3. O0BeM U TPYIOEMKOCTh JTUCIUILIAHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIHHE (M pacnpeieieHue ITOi TPYI0EMKOCTH 10 CEMECTpaM) MPeICTaBICHBI B

Tabnuie 2.
Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCLUILIUHBI
TpynoemMKoCTh 11O
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKocmo OUCHUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nexmu (JI), (gac) 34 34

npaktudeckue/cemunapckue 3aastus  (113),

(gac)

nabopaTtopHbie padoTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesicymounoin ammecmayuu:. 3ayer,
mubd. 3ager, sk3amed (3auer, dudd. 3auy, . Hudod. 3au.
k3. F*) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Jlexuun 113 JIP KII CPC
Paznenbl, TeMbl TUCIUITITMHBI (qac) (C3) | (aac) | (wac) | (wacy
Cemectp 1

Pa3znen 1. Beenenue B xumuto 1 5 4
Tema 1.1. IlonaTue BeniecTBa 1 XUMUYECKON 1 1 1
pEaKIMK, OCHOBHBIC OTIPEICIICHUSI.
Tema 1.2. CrexruoMeTpUUYECKNE 3aKOHBI. 2 1
QOyHaaMeHTATbHBIC TIOHSATHSI X 3aKOHBI XUMHH.
Tema 1.3. CriocoObl onpesienieHusi KOJIN4ecTBa 2 2

B€IICCTBA, 3aKOH DKBHUBAJICHTOB.




Paznen 2. Ctpoenue BemiecTBa 10 11
Tema 2.1. OcHOBHBIE CBEJICHUS O CTPOSCHUH 2 1
ATOMOB; KBAHTOBBIC YHCIIA

Tewma 2.2. Ilepuoanueckuii 3akoH JI.1. 2 2
Menpeneesa.

Tema 2.3. XumMudeckas CBSI3b, BUIBI XHMHYCCKON 1 3
CBSI3U.

Tema 2.4. MeToJ1 BaJICHTHBIX CBSI3€EH, 2 2
KOBAJICHTHAs CBS3b.

Tema 2.5. MeTo1 MOJIEKYJISIPHBIX OPOUTANICH. 2 1
Tema 2.6. HeBasieHTHBIE TUITBI CBSI3€1i: HOHHAS 2 2
CBsI3b, METAUTUNYECKAS CBSI3b, BOJOPOIHAS CBSI3b,

cuiiel Ban-nep-Baanbca.

Paznen 3. Xumudaeckue cuctemsl. Obmue 15 12
3aKOHOMEPHOCTH XUMHUYECKHX IPOIECCOB.

Tema 3.1. DHepreTuka XMMHUYECKHUX IPOLECCOB, 2 2
BHYTPEHHSIS SHEPTHsl, SHTAIBIIHS, SHTPOIUSI.

Tema 3.2. Dueprus ['m66ca, HanpaBIEHHOCTD 2 1
XUMHUYECKHX TIPOIECCOB, XUMHYECKOE U (pa3oBoe

paBHOBECHE.

Tema 3.3. CkopocTh XMMHUYECKOH peakluy U 2 2
METO/IbI €€ PEeTyIUPOBaHUs, 3aKOH JICHCTBUS

Macc.

Tema 3.4. DHeprus akTUBaLMK, YPAaBHEHUE 2 1
Appennyca, npasuio Bant-I'odda,

KaTaJIn3aTOphl U KATATUTUYECKHUE CUCTEMBI.

Tema 3.5. PacTBOpBI, TUCHIEPCHBIE CUCTEMBI, 2 2
crocoObl BRIPAKEHHsI COCTaBa PACTBOPOB.

Tema 3.6. DaexkTpoauTUUYECKast TUCCOLIAALINS, 2 2
BOJIHBIE PACTBOPHI AJIEKTPOIUTOB, BOJAOPOIHBIN

MOKa3aTellb, pEaKIIMi 0OMEHA, THIPOJIU3 COJIEH.

Tema 3.7. CoiicTBa pa30aBIeHHBIX PaCTBOPOB 2 2
HEDJICKTPOJIUTOB, BOJHBIC PACTBOPHI

AIIEKTPOJIUTOB, 3aKOH pazbaBienust OcTBambia,

3aKkoHbI Payusi.

Pa3nen 4. OCHOBBI 2JIEKTPOXUMHYECKHUX 4 16
MIPOIIECCOB

Tema 4.1. OkUCIUTENHEHO-BOCCTAHOBUTEIIbHbBIE 1 4
peakIuu.

Tema 4.2. XuMHUeCKHE HCTOUHUKH 1 4
AIIEKTPUYIECKOTO TOKA. [ anbBaHHYECKHE

AJIEMEHTBHI.

Tema 4.3. Dnextponus, 3akoHsl Papajes. 1 4
Tema 4.4. Kopposust u 60pr0a ¢ HEeld. 1 4
Paznen 5: CpoiicTBa MPOMBIILIEHHO- BaXKHBIX 4 14
DJIEMEHTOB M X COSIMHEHHIA

Tema 5.1. Kimaccel XMuMHYECKUX COSTUHEHUH, 2 7

CBOMCTBA ITPOMBIIIEHHO BaXKHBIX JIEMEHTOB U
UX COEIUHEHUU.




Tema 5.2. Xumudeckast ueHTUDUKAIIS. 2 7
MeToabpl XMMHYECKOTO UCCIIEAOBAHNS U aHAIN3a
BEILECTB U UX IPEBPALLECHUMN.

Hroro B cemectpe: 34 17 57

Hroro 34 0 17 0 57

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
0o0ydJaloIMMHUCS  OINpeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oy;ymieit
npodeCCHOHATIBHOMN 1A TeNbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO UK

Howmep pa3znena Ha3Banue u conepxanue pa3fesoB U TeM JEKIUOHHBIX 3aHATUN
Pazgen 1 BBenenue B xumuio.
Tewma 1.1. [ToHsiTHE BellleCTBA U XMMHYECKON PEAKIIMU, OCHOBHbBIC ONIPEACIICHUS.
Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHAaMEHTalbHbIE IOHATUS M 3aKOHbI

XUMUU.

Tema 1.3. CrniocoObl onpe/iesieHrs KOJIMYECTBA BEIIECTBA, 3aKOH DKBUBAJICHTOB.
Paznen 2: CrpoeHue BeniecTna
Tema 2.1. OCHOBHBIE CBEICHUSI O CTPOSHUHU aTOMOB; KBAHTOBBIE YHCJIA.
Tema 2.2. CoBpemenHas pOpMyTUPOBKA MEPUOTUIECKOTO 3aKOHA. MeTaNIMYHOCTh U

HeMeTaJTM4HOCTb. [lonsTne nepuoauunoctu. Tadnuua .M. Menzneneesa
Kak rpapuyeckoe BbIpaXEHUE Iepuoaudyeckoro 3akoHa. CTpykrypa
IIEPUONYECKON CHCTEMBI (nepuonpbl, TpYILIIEL, MOATPYIIIBI).
Ilepuonuyeckoe H3MEHEHHE CBOWCTB 3JIEMEHTOB M UX COEJUHEHUH Kak
CIIEICTBUE MEPUOJUYECKOrO TOBTOPEHUS CXOJHBIX KOH(QUIypauui
BAJICHTHBIX OpOUTAJIEH aTOMOB.

Tema 2.3. Xumu4decKkas CBSI3b, BUIBI XUMHUYCCKOM CBSI3H.

Tema 2.4. Meton BanmenTtHbix cBszeit (MBC). o- u m- cBszu. KparHble cBs3H.
I'eomerpuueckast ¢popma monekyn. ['mOpuauzarus opOurtaneit (sp-, sp2-,
sp3-).

Tema 2.5. OcHOBHbBIE TOJIOKEHHUSI METOJa MOJIEKYJsIpHbIX opourtaneit (MMO).

CaszpiBatomyie 1 paspsixisromine MO. KpaTHOCTb CBSI3M ¢ TOUKM 3pEHUs
MMO. DHepreTuyecKkue AMarpaMMsl.

Tema 2.6 HeBasienTHBlE THUMBI CBA3€W: HMOHHAs CBS3b, METAJUIMYECKas CBSA3b,
BOJIOpOAHAs CBA3b, CWIIbl BaH-nep-Baansca.

Pazgen 3 Xumuueckue cuctemMbl. OO1IMe 3aKOHOMEPHOCTH XUMHYECKUX MPOIECCOB.

Tema 3.1. DHepreTka XUMHUYECKUX IPOLECCOB, BHYTPEHHSS HHEPIus, TEIIOBOMH

3¢ (}eKT XUMHUYECKUX peakUui, 3aKOHbl TEPMOJMHAMUKHU. DHTPOIHUS, KaK
(YHKIMS COCTOSIHUS, SHTANIBIUS. XUMHUUECKUH MOTSHIIHAL.

Tema 3.2. Oueprust ['m66ca, HAPaBIEHHOCTh XUMHYECKUX TPOIECCOB, XUMHUECKOE
u ¢pa3zoBoe paBHOBECHE.

Tewma 3.3. CKOpOCTP XMMHMYECKOW pEakIMM W METOJABl €€ PEeryJupoBaHMs, 3aKOH
JIEUCTBUS Macc.

Tema 3.4 OHeprus axkTUBalluU, ypaBHeHue AppeHuyca, npaswio Baut-I'odda,
KaTaau3aTopbl M KaTaJuTHYecKue cucrtembpl. (OCHOBHOW IOCTYyJar
XUMHYECKOM  KHHETUKH,  KHHETHYeCKoe  ypaBHeHHe.  Biusnue

TEMIIEPATYPbl HA CKOPOCTh XUMUYECKON PEAKINM, YpaBHEHUE AppeHuyca.
MexaHu3M  OPOTEKAHWs]  KATAIWTUYECKMX  peakuui. XHMMHYECKOe




paBHoBecue npuHnun Jle Hlarense.

Tema 3.5

PacTBOpbl, AMcHepCHBIE CHUCTEMBI, CIOCOOBI  BBIPAXKEHMSI COCTaBa
pactBopoB. TepMoanHaMUUecKre XapaKTepPUCTHKH Tpoliecca 00pa3oBaHUs
pactBopoB. CuilbHbIE U clla0ble 3JIEKTPOJUTHI, MOHHBIE PaBHOBECHS B
BOJHBIX pacTBOpax, IPOU3BEIEHUE PACTBOPUMOCTH.

Tema 3.6

ONeKTpoIUTHYECKass AMCCOLMALMS, BOJIHBIE PACTBOPHI 3JIEKTPOJIHUTOB,
BOJIOPOHBIN IIOKA3aTelb, PEaKIIMY 00MEHa, THPOIIH3 COJICH.

Tema 3.7

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

Paznen 4.

OCHOBEI QJICKTPOXUMHNYCCKHUX IMPOICCCOB.

Tema 4.1.

[lonsitTue o crenenu okuciaeHus. OKUCIEHHE U BOCCTaHOBJICHUE,
OKUCJIUTEIb U BOCCTaHOBHUTENb. CBS3b MEXIY OKHCIUTEIbHBIMU
(BOCCTaHOBHUTEIHHBIMU) CBOHCTBAMU aTOMa W BEIHUYMHOW €ro CTEIEeHU
OKHCJICHUS. OKHCAUTETbHO-BOCCTAHOBUTEIbHAS JIBOIICTBEHHOCTb.
Knaccudukanmss OBP. Meronbl paccraHoBkM — KO3(pPHUIMEHTOB B
ypaBHeHusix OBP. Bausinue cpenbt Ha OBP.

Tema 4.2.

XUMHUECKHE HUCTOYHHMKHM  DJIEKTPUYECKOro Toka. [l anbBaHMYeckue
JIEMEHTBI,  CTAHAAPTHbIE  3JEKTPOJHBbIE  MOTEeHUUaubl.  JIBolHOMN
anekTpuyeckuil cioil. YpasHenue HepHcra. PaBHOBeCHBIN. DneKTpOJHBIN
noreHuran. CTaHIapTHBII BOJOPOIHBIN 2IEKTPO.

Tema 4.3.

OnekTponn3 Kak BbiHYkIeHHas OBP. Peakuuu, npotekaroniye Ha
WHEPTHBIX U aKTUBHBIX AJIEKTPOJIaX B PA3IMYHBIX PACTBOpaAX. DIIEKTPOIU3
pacmuiaBoB. 3akoH ®apanes. Beixon mo toky. [IpeacraBnenne o KUHETHUKE
3JIEKTPOHBIX MIPOIIECCOB. DIEKTPOTUTHIECKOE MOJIyYeHUE u
padburMpoBaHre MeTaioB. OCHOBBI TAJIbBAHMYECKUX METOJI0B HAHECCHHS
METAJUTMYECKUX MOKPHITUH.

Tema 4.4

Kopposust kak cneactBue OBP. Tumbsl xoppo3uu. DieKTpoXHMHUYECKas
KOppO3Hs. Oxucnurenu. DneKTpoHbIE MIPOLIECCHI npu
JIEKTPOXUMHUYECKON KOPPO3UH. 3aBHUCHMOCTb CKOPOCTH KOPpPO3UHM OT
MpHUPOJBl METAJUIa W XapakTepa KOppPO3HOHHOH cpeabl. Kopposus mpu
KOHTAKT€ Pa3HbIX METaNIOB. MeTO1bI 3aIIUTHl OT KOPPO3HUH.

Pazgen 5.

CBoiicTBa IMPOMBIIIJICHHO- BXKHBIX 3JICMCHTOB U UX COGHHHGHI/Iﬁ.

Tema 5.1.

Knaccbl XMMMYECKMX COEAMHEHHWH, CBOWCTBA IPOMBIIUIEHHO BaXKHBIX
JJIEMEHTOB U MX CoeIMHEeHM KoMmo3unuoHHblE Marepuansl. Kepmersl,
¢bynepeH, KapOuH. CoennHenus THIIA KpayH-3(pHpoB.
Cynpamonekyssipaple  TOPpGUPUHOBBIE  CHCTEMBI M KOMIIJIEKCHI
KaJIMKCapeHOB. MoJIEKyJIIpHBIE U CYTIPAMOJIEKYJIIPHbIE MAIIIMHBI.

Tema 5.2.

Xumuueckass uaeHTugukanus. MeToapl XMMHYECKOTO HCCIEIOBAaHUS M
aHaJM3a BEUIECTB M MX IpeBpalleHuid. KauecTBEeHHBIM U KOJIMYECTBEHHBIN
aHaJIM3.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEIECHBI B TAONIHUIIE 5.

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

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

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero




4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYTOEMKOCTb ITPUBEACHBI B TAOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJI0OEMKOCTh

W3 aux Ne
Ne HaunmenoBanue 1a00paTopHbIX paboT TpyROEMKOCTS, | PAKTHUCCKOH | pasaena
/o (dac) MOJTOTOBKH, | IHMCIIHI
(dac) JIMHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI. 2 1
DOyHIaMEHTAIbHBIC TOHATHS W 3aKOHBI
xumur. CrocoObl OTNpeneNieHUsT KOJINYeCTBa
BEIECTBA
2 | DxBUBaJEHT. 3aKOH SKBHBAJICHTA 3 1
3 | TeruoBoii 3pdekt (FHTATBIUA) XUMUUYECKON 4 3
peaknuu
4 | XuMuueckue peaKIuH, BBI3BIBAIOIIMIE 4 4
ANMEKTPUICCKUI TOK. DNEKTPOTHBIC
MTOTEHITUAIBI U AJICKTPOJIBIIKYIIINE CHIIBI
5 | Koppo3us metasioB 4 4
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbl caMmocTosTennbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Buabl caMmocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosTensHoi# paboTh
qac qac
1 2 3

M3ydeHne TeoOpeTHYecKoro Marepuasia

20 20
qucturiaHbl (TO)
[ToaroroBka Kk TEKyIIeMy KOHTPOJIIO 20 20
ycrneBaemoctu (TKYVY)
IToaroToBKa K MPOMEXYTOYHOMU 17 17
artecrauuu (ITA)

Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYaOIIUXCS TT0 TUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaroImuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHb neyaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX H3TaHUH

Komuectso
Ulgll_ﬂg:[l;a/ ec bubnuorpaduueckas ccpiika 31(6?;:6.1]]/[012:(;13613
(xkpome




AIIEKTPOHHBIX

IK3EMILTSIPOB)
T. 1. ®omuuea, OCHOBHBIE
54076 3AKOHBIXVIMHUU. Y4yedHO-MEeTOAUYECKOE 5
nocoOue Jyisi CTYJIEHTOB BCEX CHEIUAIbHOCTEH
uBcex HampasiaeHui. CI16.: 'YAII, 2021. 28 c.
T.1. ®omuuea, XUMUSA Crpoenune atoma u
S4D76 XUMHUYECKast CBSI3b Y 4eOHO-METOINYECKOe 5

110coOue JUIsl CTyIEHTOB BCEX CHEMAIbHOCTEN
uBcex HanpasiaeHui. CI16.: 'YAII, 2022. 34 c.

https://e.lanbook.com/boo | Axmeros, H. C. JlabopaTopHbie U CeMHUHAPCKUE
k/211658 3aHATHUS 110 OOIICH U HEOPTaHUYECKOW XUMUM :
yaebHoe mocodue / H. C. Axmeros, M. K.
A3suzoa, JI. U. bagpiruna. — 6-e usn., crep. —
Canxrt-IlerepOypr : Jlanp, 2022. — 368 ¢. —
ISBN 978-5-8114-1716-2. — Tekcr :

AJIEKTPOHHBIN.
https://znanium.com/catal | BopiueBckuii, A. SI. ®u3ruecKas XUMHS :
og/product/1916115 yueOHuK : B 2 Tomax. Tom 1. OOrias u

XUMHUYecKas TepMoaruHamuka / A. 1.
bopmiesckuii. — Mocksa : UHOPA-M, 2023.
— 606 c. + [Jon. marepuansl [ DIEKTPOHHBII
pecypc]. — (Bwicmee oo6pazoBanue). — DOI
10.12737/19870. - ISBN 978-5-16-018556-9. -

TekcT : 3IeKTPOHHBIN.

https://e.lanbook.com/boo | Crace, H. ®@. Pemienue 3ama4 mo o01meii XuMuu
k/271322 / H. ®@. Cracs, A. B. KoprryHnos. — 4-¢ u3n.,
ctep. — Cankr-IlerepOypr : Jlans, 2023. —
168 c. — ISBN 978-5-507-45529-4. — Texcr :

JJIEKTPOHHBIN.
https://znanium.com/catal | ITognyonbIx, JI. I1. O0Ias xumus : yae6HOe
og/product/2083699 noco6wue / JL.IL. [TogmyOubIX. — MoOcCKkBa :

NH®PA-M, 2024. — 178 c. — (Bsicmiee
obpa3zoBanue). - ISBN 978-5-16-019036-5. -

TekcT : 3IeKTPOHHBIN.

7. TlepedyeHb AIMEKTPOHHBIX 0OpPA30BaATEIBHBIX PECYPCOB
UH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BATEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHEeT»
URL anpec Haumenosanmue

https://www.xumuk.ru | Caiit o Xumun

http://www.hemi.nsu.ru | OcHOBBI XUMHH: 00PA30BATENBHBIA CAMT IS CTYACHTOB

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpOrpaMMHOTO 0OECHeUeHUs, HCIOIB3yEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.



https://www.xumuk.ru/
http://www.hemi.nsu.ru/

[TepedyeHs ucmoyb3yeMoro mporpaMMHOTo o0ecriedeHus peacTasieH B Tabmuiie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne /1 HaumenoBanue

1 MS Office u MS Windows

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3YEMbIX pH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuenr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAILHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 6a3bl

Ne HaumeHoBaHue cocTaBHON 4acTu Howmep aynutopun
n/n MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (mpu HEOOXOMMOCTH)
1 | MynsTuMenuiiHas JTEKIIMOHHAS Ay IUTOPHUS ya. ['acrenno, 1.
15,ayn. 32-02
2 | YuebHas ayauTopus s 1ab0opaTOpHBIX 3aHATHIH. OCHaIeHHE: yi1. I'acrenno, 1.
JlaGopaTopHbie TPUOOPHI: AIEKTPOHHBIE BECHI, PUOOP IS 15,ayn. 33-04

OIIpEeJICJIEHUs] MOJIIPHON MacChl SKBUBAJIEHTa MeTala, Ipuoop
i onpenenenns J/]C ranpBaHNYECKOro 2JIEMEHTA,
KajopuMmeTp, 1aboparopusie PH-MeTpsl, nentpudyra,
pedpakTomeTp, CIEKTPOoPOTOMETP, YCTAHOBKA JIJIst
TUTPOBAHHUSI, MUJJTUBOJIETMETP

10. OueHoYHBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOH aTTeCTaI[uu
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHOW AaTTeCTalluu
00yJaromuXcsl 10 TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bu mpomexyTo4HOM aTTecTaluuu IlepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIi 3a4ET Crncoxk BOIpoCoB;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arolMMHcs MPUMEHseTCsl S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu onieHKH YpoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHLUN

Or1eHKa KOMITETEHITUH

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHINI

5-0ayupHas mIKaIa




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHHUS OCHOBHON W JIOMOJHUTENBHOM JHUTEpaTyphl,

«OTJIMIHOY s
GATICHOY TECHO MPHUBSA3BIBAET YCBOCHHBIE HAYUHbIC MOJIOKEHUS C MPAKTUYECKOM
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIaJICCT CHCTEMOM CIICIIMAIN3HPOBAHHbIX MOHSITHH.
— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYWIECTBY H3JaraeT €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOMU
JUTEPATyPHI;
«XODOLLIOY — HE JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSITHH.
— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY H3JaraeT €ro, ONMpasiCh Ha 3HAHHUS TOJbKO OCHOBHOW
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCTIBITBIBACT 3aTPYyJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUMA
«3aYTEHO)
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTcs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUI;
— YaCTHUYHO BJIAJACET CUCTEMOM CIEIMAIM3UPOBAHHBIX HOHSITHH.
— oOyyarouuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MIpH
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIPABJICHUH,
«HE 3a4TCHOY

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHUS;
— He GOpMYJIHPYET BBIBOJIOB M 0000IIICHUM.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBiieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa A
WHIMKaTOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / audd. 3adera
Ne Kon
[Tepeuens Bom B (3agau) aus 3auera / nudd. 3auera
wn epedyeHb BOMPOCOB (3a1a4) 1st 3auera / nudd. 3aue HHIKATOPA

1 | ChopmynupyiiTe MOHATHE KBAaHTOBO-MEXaHWYECKOro noaxoja k onucanuio | OIIK-1.Y.1

MOBEJIEHUS J1eKTpoHa. OnpeaenuTe BEpOATHOCTHBIN XapaKkTep ABUKEHUS U
KOPIIYCKYJISIPHO-BOJIHOBYIO IBOMCTBEHHOCTb.

2 | Oxapakrepu3yiite aromHyto opoutans (AO), e€ sHepruro u hopmy. OIIK-1.V¥.1

ChopmynupyiiTe moHsTHE KBaHTOBOTO uncia. [lepeunciute tamsr AO.
Jlaiite onpeneneHre kBaHToBo# stueiiku. Chopmynupyiite npunuun [laynu.
Cdopmynupyiite npaBuio Xynaa. Chopmyaupyiite mpaBuiio




KieukoBckoro.

w

Beranciute Mossipayio Maccy cepHoit KucaoTsl (H2SO4).

OIIK-1.Y.1

CKOJBKO JIMTPOB XJIOPOBOJIOPOAA 00pa3yeTcs Mpu B3auMOACUCTBUU | MO
BoZiopoJa ¢ 1 Moib Xjopa.

OIIK-1.V.1

ChopmynupyiiTe COBpeMEHHOE TTOHUMaHUE TIEPUOINIECKOTO 3aKOHA.
VYKaxuTe OCHOBHBIC MPUHIIUIIBI IEPUOJUYECKON CUCTEMBI sieMeHToB [[. 1.
MenneneeBa. OnuImmuTe CTPYKTYpy MEPUOJIUUECKON CUCTEMBI (TIEPUOIbL,
TPYIIIBI, TOJTPYIIIIHI).

OIIK-1.V.1

CdhopmynupyiiTe MepruouIHOCTh H3MEHEHHS CBOWCTB JIEMEHTOB: Panyc
aTOMOB M MOHOB, SHEPTUH NOHU3ALNH, CPOJCTBO K 3JIEKTPOHY,
3JIEKTPOOTPULATENIBHOCTD, OKHCINUTEIbHO-BOCCTAHOBUTEIIbHAS
CHOCOOHOCTH. BhIsIBUTE CBSI3b CBOMCTB aTOMOB C TIOJIO’KEHUEM B
[IepuonuecKkoi CUCTEME.

OIIK-1.V.1

OHpe,HCJ'II/ITe YK CJIO BAJICHTHBIX 3JICKTPOHOB B ATOME MOJ'II/I6,I[eHa.

OIIK-1.¥.1

YKa)KuTe OCHOBHBIE THIBI XUMUUYECKOH cBsi3u. ChopMynupyite nmoHsTue
KOBJICHTHOM CBsI3U. ONUIINTE BUIbI KOBAJICHTHOM CBS3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN).

OIIK-1.V.1

Chopmynupyiite meton BasieHTHBIX cBsizeit (MBC). Onumure 6- 1 - CBA3M.

OxapakTepu3yiTe MOHITHE KPATHBIC CBS3H.

OIIK-1.V.1

10

OxapakTepu3yiiTe HeBaJICHTHBIC TUIIBI CBS3CH: MOHHAS CBS3b,
METAJUINYECKas CBsA3b, BOAOPOIHAs CBA3b, CUIIbl Ban-nep-Baansca.

OIIK-1.V.1

11

ChopmynupyiiTe TeOpHIO THOPUAN3AIUN U €€ BIUSHUE HA TEOMETPHIO
MoJieKyJ1. ONUIINTE TOJIIPHOCTh U MOJIIPU3YEMOCTh KOBAJICHTHOM CBA3U U
MOJIEKYJL.

OIIK-1.V.1

12

CdhopmynupyiiTe OCHOBHBIC ITOJIOKEHHS METOJIa MOJICKYJIIPHBIX OpOHTaIeh
(MMO). [aiiTe onpenieneHue CBA3BIBAIONIUM U pa3pbixisiomuM MO.
ChopmynupyiiTe noHsITHE KPaTHOCTU CBSA3M ¢ TOUKH 3peHus MMO.

OIIK-1.V.1

13

OxapakTepu3yiTe BUIbl MEXKMOJIEKYIIPHBIX B3auMoaencTBuid. [lpusenure
[IPUMEPBI ITUX B3aUMOJEHCTBUMN.

OIIK-1.V.1

14

ChopmynupyiiTe NoHATHE XUMUYECKON TepMOoAMHAMUKH. ChopMynupyiTe
noHsTHe SHTaNbNuu. Jlaiite onpenenenue 3akony I'ecca. Chopmynupyiite
ITOHSATHE DHTPOIIUN, OXAPAKTEPU3YNUTE €€ U3MEHEHUE B PA3ITUYHBIX
nporueccax. Jlaiite onpenenenue cBo0o1HOM sHepruu ['ndoea.

OIIK-1.V.1

15

[Ipu B3aumoneiictBum 6,3 r xenesa ¢ cepoi Beyaenunoch 11,31 kJx
Tem1oThl. OnpeaenuTe TemIoTy 00pa3zoBaHus cyiabdua xenesza FeS.

OIIK-1.V.1

16

ChopmynupyiiTe moHsATHE XUMUYECKONH KUHETUKU. OXapakTepu3ynTe
KOHCTaHTy ckopocTtu peakunu. Chopmynupyiite npasuio Bant-I'odda.
OxapakTepu3yiTe MOHITHE XUMHUECKOTO paBHOBecus. [Ipunnun Jle
[Ilaresnbe.

OIIK-3.3.1

17

OOBsicHUTE yBETHMUEHHE CKOPOCTU PEAKLUH (TeMIepaTypHbIi KOdQPUIIUEHT
paseH 3) npu nossitieHnu Temneparypsl oT 300°C go 340°C.

OIIK-3.3.1

18

CdhopmynupyiiTe HOHATHE PACTBOPOB. YKAXKUTE CIIOCOOBI BBIPAKEHUS
KOHIICHTpalui pacTBOpoB. Ha30BUTE KOJUIMTaTUBHBIE CBOMCTBA PACTBOPOB.

OIIK-3.3.1

19

OOBACHUTE TTOHKEHHE TEMIICPATYPhI 3aMCEp3aHurd pacTBOpa €
YBCIIMUCHUEM KOHICHTPAIIMKU PACTBOPECHHOI'O BCUICCTBA OTHOCUTCIILHO
YUCTOI'O paCTBOPHUTCIIA.

OIIK-3.3.1

20

OxapakTepu3yiTe MOHITHE AUCTIEPCHON cucTeMBI. [IpuBennute
KJacCUpUKALUIO TUCTIEpCHBIX cucTeM. CHopMyTupyiTe moHsATHE
HachIeHHOro pactBopa. CHopmMyIupyiTe MOHITHE PACTBOPHUMOCTH.

OIIK-3.3.1

21

VYKaxkuTe pazauuusi MEKAY PAaCTBOPAMHU JIEKTPOJINTOB U HEIEKTPOIUTOB.
Chopmynupyiite Teoputo anerpoauTrudeckoi aucconuanuu (TO/)
Appennyca. [IpuBeanre MEXaHU3M JIUCCOLIMALINH.

OIIK-3.3.1




22

CdhopmynupyiiTe Teopun KUCIOT U OCHOBaHUH. OnuimTe
ANEKTPOIIUTUYECKYIO TUcconMannio Boasl. ChopmyaupyiiTe moHATHS
MOHHOTO IPOU3BECHUS BOJBI U BOJOPOJAHOTO MOKA3aTesl.

OIIK-3.3.1

23

OxapakTepu3yiTe NOHIATHE POU3BENCHUS pacTBOpuMoCTH. [IpuBeaure
MpaBuJjia 3aMUCH YPaBHEHUN MOHHBIX peakuuii. ONUIIUTE TUAPOIIN3 COJIeH U
[IPUBEIUTE IPUMEPBI.

OIIK-3.3.1

24

Omnpenenure KOIMYECTBO KATUOHOB B pacTBOPE, €CJIU B 1 J1 BOIHOTO
pactBopa cogepxkutcs 0.05 MoJib HUTpaTa aMMOHMSL.

OIIK-3.3.1

25

ChopmynupyiiTe MOHSATHE O CTETIEHU OKUCIICHUs. OXapaKkTepu3yunTe
MIOHATHUS OKUCJIEHUE U BOCCTAHOBJICHUE, OKUCIIUTENb U BOCCTAHOBUTEIIb.
VYKa)kute METO/Ibl pacCTAaHOBKH KOA(P(PHUIIMEHTOB B yPaBHEHUSAX
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.

OIIK-3.3.1

26

OxapakTepu3yiTe NOHITHE JEKTPOAHOTO nmoTeHuuana. Oxapakrepusymre
SIBJIGHUE JIBOWHOTO JIEKTPUUECKOT0 CJI0S. YKaKHUTE 3aBUCUMOCTh
3JIEKTPOJIHOTO MOTEHIMAA OT TEMIIEPATyPhl U KOHIICHTPAIMHU. Y KaKUTE
ypaBHeHnue HepHcra.

OIIK-3.3.1

27

Omnpenenure D/1C raapBaHMYECKOTO 3JIEMEHTA, COCTOAIIETO U3 JKEJIE3HOTO U
CepeOpsIHOTO JIEKTPOIOB, MOTrPy)EHHBIX B 0,1M pacTBOpBI X HUTPATOB
(E°Fe2+/Fe)=—0,44B, E%ag+/ag)=0,80B).

OIIK-3.3.1

28

Cdopmynupyiite nonsTre diekrponu3a. [Ipusenure peakiuwy,
MPOTCKAOIUC Ha MHCPTHBIX U AKTUBHBIX 3JICKTPOJAaX B pa3JIMYHBIX
pactBopax. OxapakTepu3yiTe IeKTPOIU3 PAaCTBOPOB U PACILIIABOB.
Chopmynupyiite 3akon dapanesi.

OIIK-3.3.1

29

OGocHyiiTe BbIJEICHIE BOAOPOIA TIPH SICKTPOIIH3E BOJHOTO PACTBOPa
nutpata Hukesst (Ni(NO3)2) (311eKTpoipl YrOJIbHEIE).

OIIK-3.3.1

30

Oxapakrepusyiite Tumsl Koppo3uu. ChopMyIHpyHTe TOHITHE
MEKTPOXUMHUYECKON KOPPO3HH. Y KAKUTE FIEKTPOAHBIE MPOLIECCHI IIPU
AIEKTPOXUMHUUYECKONH KOPPO3HH.

OIIK-3.3.1

[lepeueHp TeM [ KypcOBOTO MPOEKTHPOBAHUSA/BBIIIOJHEHUS KYypCOBOM paboThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOI'O POEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITOIHEHHS
- KYpCOBOH paboThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bompocel  u1si  poBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ne . Kon
[IpuMmepHBIii IepeueHb BOIPOCOB ISl TECTOB
1/ WHJIUKaTOpa
1. | B aTome, amekTpoHHas Gopmyia kotoporo 1522s22p83s23p°3d1%4s24p®4d35s?, | OTIK-1.V.1
... BAJICHTHBIX JJIEKTPOHOSB ...
a. 13; b. 2;
c.9; d. 11,
e.5
2. | BaneHTHBIE 2JIEKTPOHBI aTOMa pajinsl XapaKTepU3yIOTC 3HAUCHUSIMHU OIIK-1.V.1
KBAaHTOBBIX yHcen N = ... u £= ... (BuucaTb yucaa 7 u 0).
3. | B arome XMUMHUYECKOT0 3JI€MEHTA .... TPH P-DJIEKTPOH HA BHEITHEM OIIK-1.V.1

SHEPreTHYECKOM YPOBHE.

a. Sc; b. Se; c. Sh;




d. Ge; e. Si

B xmopune xanpuus CaCly ... xumuueckast cBsI3b.
d. TOHOPHO-aKLCIITOPHAsI,

b. HemosApHas KOBaJICHTHAS;

C. moJIsipHasl KOBAJICHTHAs,

d. nonnas;

€. METaJUINYECKas

OIIK-1.V.1

B monekyne arena HoC=CH> ... Tun rubpuauzanuu neHrpaibHoro atoma C.
a. sp; b. sp?; c.sp®;
d.sp?d®;  e.sp’d

OIIK-1.V.1

DK30TepMUYECKask peakiys XapaKTepru3yeTcsl YCIOBHUEM ...
a. AH=0; b. AH>0;

c. AH<0; d. AS<0;

e. AS >0

OIIK-1.V.1

Peakmus, mporekaHue KOTOPOMl COIMPOBOXKIIAETCS TMOTJIONICHHUEM >HEPIruM,
Ha3bIBaETCH ... (BIUCATH CIOBO - HAOTEPMUUYECKOI).

OIIK-1.V.1

PaBHOBecue B cucreme

C (tB) + 2 H2 (1) 2 CHa4 (1) (AH® = -74,9 x/Ik) MO’KHO CMECTUTH BIIEBO ...
a. YBenuuenueM KoHreHtpauuu CHy ;

b. Ymensbiienuem kourenrpanud CHa |

C. YBenuueHueM KoHIeHTparuu Hp;

d. IToBEIIIIEHHEM TABIIEHUS;

€. [loHmkeHnemM TeMnepaTypol

OIIK-1.V.1

YcnoBueM xumMuueckoro paBHoBecus siBasiercst AG = (Bnucath uuncio 0).

OIIK-1.V.1

10.

CepoBomopoHas kuciora (H2S) B3anmoencTByer ¢ ...
a. CuSO4

b. K2SOq4

c. HCI

d. H2SOs4

e. NaCl

OIIK-1.V.1

11.

Bonopoausriii mokaszatens (PH) 0.01 M pactBopa a30THO# KUCIIOTHI PaBeH ...
(Bmucath yucio 2).

OIIK-1.V.1

12.

BBICI_HYIO CTCIICHb OKUCJICHUS XJIOPp IPOABIISICT B ...
a. HCIO

b. HCIO3

c. HCIO,

d. HCIO4

e. HCI

OIIK-1.V.1

13.

ITpu paboTe ranbBaHUYECKOTO 3JIEMEHTA B CTAaH/IAPTHBIX YCIOBUSIX
MIPOUCXOAAT IIPOLECCHI MPEBPALEHUS XUMUYECKON YHEPTUN PEAreHTOB B ...
(BmHCcaTh CIOBO JIEKTPUUECKYIO).

OIIK-1.V.1

14.

Iponecc Fe** + 2e = Fe® mporcxoaut B raapBaHMUECKOM dIEMEHTE ...
a. Mg | MgCl2 || FeSO4 | Fe

b. Al | HCI | Fe

c. Al | AICIz || FeClz | Fe

d.Zn| O2 (H20) | Fe

e. Fe | FeSO4 || CuSOq | Cu

OIIK-1.V.1

15.

[Tpu 37eKTpOIM3e BOJTHOTO PACTBOPA ... HA IICKTPOaX MPOUCKOIAT
nponeccer: 2H,0 +2e = Hp + 20H, 5% -2e=5°

a. NaxSOyq; b. CdSOq ;

c. CuS; d. Na:S;

e. Na2SOs3

OIIK-3.3.1




16.

IIpu 271€KTPOXUMHUECKON KOPPO3HH B CUCTEME ““MarHuil — 0JIOBO” B KMCIIOM
cpeze Ha Karoze obopasyercs ...

a. Mg?* ; b. Sn°;

c. Sn?*; d.OH ;

e. Ho

OIIK-3.3.1

17.

OMHOCTOPOHHSISI T y3ust MOJICKYJT pacTBOpPUTEIIS qyepes
MOJIyIIPOHUIIAeMYI0 MeMOpaHy B KOJUIOMJHBIH PAacTBOP HA3BIBACTCS
(BIIMCaTh CJIOBO - OCMOCOM).

OIIK-3.3.1

18.

[Tpu 351eKTPOXUMUYECKOI KOPPO3UH B CUCTEME "IIMHK - cepeOpo"" B KUCIIOH

cpelne Ha aHoj/e 00paszyercs ...
a. Zn** b. Ag* c. Hy d. OH e. Zn°

OIIK-3.3.1

19.

HJ’ISI 3alIMTBI KaIMUS OT KOPPO3HUH BO BJIAXKHOM BO3AYXE B KAYCCTBE
KaTOAHOI'O MOKPBITHA MOXKHO MCIIOJIb30BATh ...

a. Al; b. Mn;

c.Co; d.Cr;

e. Mg

OIIK-3.3.1

20.

[Ipu 27€KTPOXUMHUECKON KOPPO3UH B CUCTEME “IIMHK — CBUHEL B
HeHTpaJIbHOM cpefie Ha aHo/ie o0pasyeTcs ...

a. Zn**; b.0;

c. Pb?; d.OH ;

e. H

OIIK-3.3.1

21.

Wuctpykims: [IpountaiiTe TEKCT, BRIOEPUTE IPABUIIBHBIN OTBET U 3AITHIITNTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

Ha snekrpomax B rampBanudeckom snemente Zn | HaSOs | Pb mporekaror
MIPOIIECCHI ...

a. Zn° —2e = Zn?*; 2H* + 2e = H,

b. Ph® — 2e = Pb?"; 2H* + 2e = H;

c. Zn° —2e = Zn?"; Pb?*" +2e = Ph°

d. Zn° —2e = Zn?*: Zn** +2e = Zn°

e. Pb® — 4e = Pb*; 2H" + 2e = H;

OIIK-3.3.1

22.

Wuctpykuus: [IpounTaiite TekcT, BbIOEpUTE MPaBUIbHBIE BapUAHThl OTBETA
U 3aIMIIUTE apTYMEHThI, 000CHOBBIBAIOIUE BHIOOP OTBETOB

[lopsnkoBeiii HOMep snementa B Tabmuue JI.M. MennaeneeBa paBeH
....(HECKOJIbKO MPaBUIIbHBIX OTBETOB)

a. YACITy POTOHOB B €70 aTOME;

b.4mcity SIeKTPOHOB B €ro aroMme;

C. 3apsfy sAzpa aToMa;

d. yKciTy HEUTPOHOB B €ro aTOME;

€. MacCOBOMY YHCIY,

f. oTHOCHTENBHOW aTOMHOM Macce.

OIIK-3.3.1

23.

WNHcrpyknpmsa: IIpounTaiite TEKCT M ycTaHOBUTE cooTBeTCTBHE. K Kaxkmon
MO3UIIMK, JaHHOM B JIEBOM CTOJOLE, MNOA0EpPUTE COOTBETCTBYIOIIYIO
TTO3UIINIO B TIPABOM CTOJIOIIE).
CooTBeTcTBHE MEXKIAY 3HaU€HHUEM OpOUTAIBLHOIO KBAHTOBOTO YHCIA U
0003HaYEHHUEM TO/TYPOBHSI.

3nauenue opourtaibHoro yncia | O0o3HaYeHHE MTOTYPOBHS

?

AlWINFL|O
Q (= | O [»

OIIK-3.3.1




24. | Unctpykuust: IIpounrtaiiTe TEeKCT W YCTaHOBUTE mocienoBareiabHoCcTh. | OITK-3.3.1
3anuumTe COOTBETCTBYIOLIYIO [OCIIE0BATENBHOCTh OYKB CJI€BA HAIPaBoO);
Pacnonoxxuts snementsl VIIA moarpynmsl B HOpSAJIKE BO3pacTaHUS
aTOMHOI'0 pajuyca.

a.F, Cl, Br, I, At

b. Cl, Br, I, F, At

c. Br, I, F, At, Cl

d. 1, Br, F, At, Cl

e. At, I,Br,Cl, F

25. | Uacrpykuus: [IpounTaiiTe TeKCT U 3anuImuTe pa3BepHyThiid o6ocHoBaHHbIN | OITK-3.3.1
OTBET.

[Ipu neiictBum n30bITKA pa30aBIeHHON CepHOM KUCIOTHI Ha 40 T KaabIus
TEOPETUUECKH JOJIKHO BBIJACIUTHCS ... JI MOJIEKYJISIpHOTO BojopoAa. (OTBer
BBECTH YHCIIOM)

1 mun) 3adanue KOMOUHUPOBAHHO2O MUNA C 6bIOOPOM OOHO20 BEPHO2O OMEEeMd U3 Yemblpex
NPEONONCEHHBIX U 0DOCHOBAHUEM GblOOPA CHUMAEMCsl 6ePHbIM, eCiU NPASUIbHO VKA3aHA yuppa u npuseoenvl
KOHKpEmHblE apPSYMEHMbl, UCNOab3yemble npu evlibope omeema. Ilonnoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6annom, Hesepuvili omeem unu e2o omcymcmeue — ) 6annos.

2 mun) 3adanue KOMOUHUPOBAHHOZ0 MUNA C 8LIOOPOM HECKONLKUX 8APUAHIOE OMEEMA U3 NPEONONCEHHBIX
U pasgepHymviM 0OOCHOBAHUEM GblOOPA CHUMAEMCS. 6EPHBIM, €ClU NPAGUILHO YKA3AHbL YU@pbl U NpuedeHbl
KOHKpEmHble apeyMeHmbl, UCNOAb3yemMble Npu 6vlbope omeemos. Ilonnoe cosnadenue ¢ 6epHbIM OMBEMOM
oyenusaemcst 1 6annom, eciu 0onywenvl owubku uiu omeem omcymcemeyem — () 6an108.

3 mun) 3adanue 3aKpLimo20 Muna Ha YCMAHOGIEHUE COOMEEMCMEUs CUUMAEMCs GePHbIM, eCiu
VCMAHOGILEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 00HO20 CHOAOYA 6EPHO CONOCMAGIEHbL C NOZUYUSIMU OPY2020
cmonbya). Ilornoe coenadenue ¢ GepHbIM omemom oyeHusaemcs 1 6Gawiom, HegepHvlili omeem U €20
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpelmo2o Muna HA YCMAHOGIEHUE NOCIeO08AMENbHOCIU CYUMAEMC sl 6EPHbIM, eCiu
NPasuiIbHo yKazauma écs nociedosamenvHocms yugp. Ionnoe coenadenue ¢ eepuvim omeemom oyenusaemcs 1
bannom, eciu oonyujervl ouwudKy uiu omeem omcymemeyem — 0 6ainos.

5 mun) 3adanue OmKpLIMO20 Muna ¢ pA3EEPHYMbIM OMEEMOM CUUMAEMCS. 8EPHbIM, €CAU OMmBem
cosnadaem ¢ IMANIOHHLIM RO coOepoicanuio u noanome. Ilpasunvhwiti omeem 3a 3adanue oyenugaemcs 6 3 6anua,
ecnu donyujena oona owuobxa \ nemounocms \ omeem npasunblblil, HO He Noauwil - 1 bann, ecaiu donyueno bonee 1
owubku \ omeem nenpasuivbhwvill \ omeem omcymcmeyem — () 6ain08.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCsl 3a04HON (OPMBI
oOydeHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/n [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX d3Tambl (HOPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpYOIMX MOPSAOK U NPOUEAYpY
IPOBE/ICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuxcs
I'VAIL

11. MeTtoauueckue yKa3aHusi AJs 00y4aIOUIUXCS M0 OCBOCHUIO TUCHUIIIUHBI

11.1. Metoanueckue yKa3aHus AJs 00y4YaIOLIUXCS 10 OCBOCHMIO JTeKIIMOHHOTO
MaTepHaJja
OcHOBHOE Ha3HAYeHME JIEKIMOHHOTO MaTepHaja — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE M3JIOKEHHE y4eOHOro MaTepuana. HasHadeHme COBpEMEHHOH JIEKIUH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(byHIaMeHTalbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHMS, HOBEUIINX
JOCTIDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOIHSAET METOA0JIOIHYECKYIO,




OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJeMbl, JaeT LEJIbHOE MPEACTaBICHUE O AUCIUILIUHE,
IIOKa3bIBAaET B3aMMOCBS3b C IPYTMMHU AUCHUILIMHAMU.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— IOJy4YEHHE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C IPEINOIaBATENIEM;

— pa3BuTHE TOPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIOOBH K MNpEAMETY H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE00X0AUMOrO Il CAMOCTOSITENIbHON PabOThI;

— T[OJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKW WU TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TO/IBI;

— HayuduThCsl METOJUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
(bopMyIIHpOBKax);

— TOJIy4€HHE TOYHOTO NOHUMaHHS BCEX HEOOXOIUMBIX TEPMUHOB M TOHSATHIA.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU TMPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 110 AUCLHUILIIMHE.

CrpyKkTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

— JICKIIMM COTJIAaCHO pa3jenam (Tabim.3) u remam (1abi.4).

11.2. MeToau4eckue yKa3aHusi AJs 00y4ar0UIUXCS M0 BHINOJHEHUIO Ja00pPaTOPHBIX

padot

B xozme BbInoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHON METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW 0O0yYaroIerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPUSATUH.

Boinonnenue n1abopaTopHbIX pabOT 00yHaIOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpenenseMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33]1a4 00yJaromerocs:

— TpHOOpeTeHHWe HAaBBIKOB WCCIEAOBAaHMS MPOIECCOB, SBICHUW H  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILIHBI;

— 3aKpeIuvleHue, pa3BUTHE U JeTalu3alisl TEOPETHUYECKMX 3HAHHM, MOJTy4YEeHHBIX Ha
JEKITHSIX;

— ToJlydeHHe HOBOW MH(OpMAINH 10 U3y9aeMON AUCITUTLINHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ J1abOpaTopHBIM
000py10BaHHEM U TPUOOPaMHU.

3ajilaHue ¥ TpeObOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

3amaHue K BBINOJIHEHHUIO J1a0opaTopHOi paboThI BBIAAETCS MpenojaBaTelieM B Hadaje
3aHSATHS B COOTBETCTBHH C TUTAHOM 3aHATHH. TeMbl 1abopaTopHbIX paboT MpUBEICHHBI B Ta0I. 6
JTAHHOM MpOrpamMMBl.

Boinonnenue nabopatopHoit paboThl COCTOUT U3 TPEX ITAIOB:

—aHAIUTHIECKOTO;

—pacueTHO-TpadUIecKoro;

—KOHTPOJIBHOTO B BU/JIE 3aIl[UTHI OTYETA.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otuer o 1abopaTtopHOi paboTe AOIKEH COJepKaTh: TUTYJIbHBIN JUCT, OCHOBHYIO 4YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHHM.




Ha TtutynpbHOM nucTe AOMKHBI OBITH yKa3aHbl: Ha3BAaHUE JUCHUIUIMHBI, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiIMs W WHHULMATB TpernojaBaTens, (aMuwinsg W HHUUAIBI
CTYyJIeHTa, HOMEp ero yueOHOMU I'PYMIIbI U J1aTa 3alIUThl paOOTHL.

OcHOBHast dYacTh JOJDKHA COJIEpXKaTh 3aJaHUE, pe3yJIbTaThbl 3KCIEPUMEHTAIBHO-
MPAKTUYECKON pabOoThI, pacueTHO-aHATUTUYECKHE MaTeprabl, IMCTUHT KOJa/CKPUH dKpaHa.

BrIBOIBI IO TIPO/IETaHHON PabOTE TOJIKHBI CO/IEPKAaTh OCHOBHBIEC PE3YJIBTAThI IO PaboTe.

TpeboBanus k ohopMIEHUIO OTYETA O JIabopaTOpHO paboTe

TuTynbHBINA JUCT OTYETA JOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu I'Y AT https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYE€Ta JOJDKHO OBITH O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi puUBEIEHB B CEKTOpEe HOpMaTUBHOW JokyMeHTammu ['YAII
https://quap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHMCKA MCTOYHUKOB CTYACHTaM HEOOXOJUMO PYKOBOJCTBOBATHCS
tpeboBanusimu cranpapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHHsI CIIMCKAa MCTOYHHKOB
NPUBEICHBI B CEKTOPE HOpMaTHBHOM gokymenTarnuu I'Y ATl https://guap.ru/regdocs/docs/uch

11.3. MeToauueckue yKa3aHusi JAJsl 00y4aAIOUIUXCS MO MPOXOKIEHUIO
CaMOCTOSITEJIbHOM PadoThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaronIuiicss BBIOIHAET paboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpEerojaaBaresisi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04HOil dopMe 0OydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIIOUATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y oOywarorierocst (hopMupyercs
1enecoo0pa3sHoe IIAaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allUUd MPUOOpeTaeMbIX 3HAHUI, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYYECHHS, TMOMOTAaeT TMOJIYYUTh HABBIKU TOBBIIICHHS
npohecCHOHALHOTO YPOBHSL.

MeroaudueckuMu ~ MaTepualiaMy, — HANpPaBJSIIONMMU  CaMOCTOATENbHYIO  paboTy
00yJarOIIUXCSSBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepuan Mo AUCIUILTHHE.

11.4. Metoanueckue yKa3aHus A5 00y4YaIOLIUXCS 10 NPOXOKAEHUIO TEKYIEro
KOHTPOJISI yCIIeBAeMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00ydJaroIMxcs, OCYIIECTBISIEMOr0 B T€UYEHHE CEMECTpa C IeNbI0 OIIEHUBAHUS XOIa OCBOCHUS
JVCLUTUIMHBL.

B Tedenue cemecTpsl CTYACHTHI:

- 3alMIIA0T JJabopaTopHble padoTsl (5 mT);

- BBITIOJTHAIOT TECTUPOBAHMUSI 110 MaTepraiaM Jiekuu B cpene LMS.

JUist TeKyIero KOHTPOJIsl YCIIeBAEMOCTH UCIOb3YIOTCS TECTHI, IPUBEICHHBIE B TaOJIUIE
18.

CBoeBpeMeHHass cjlada OTYETOB IO JIAOOPATOPHBIM M MPAKTHUYECKUM 3aJaHHUsIM U
MIOJIOKHUTEIIPHBIN pe3ysbTaT Ha 3allUTe 3TUX pPaOdOT MOXET YYHTHIBATHCS MPH TMPOBEICHHUU
POMEKYTOUHON aTTEeCTAIHUH.

11.5. Metoanueckue yKa3aHus A5 00yYAIOLIUXCS 110 MPOXOKAEHUIO
NMPOMEKYTOYHOM aTTeCTALMH.
IIpomexxyTounass  artectanust  OoOyyalOIIMXCs — HpeAycMaTpuBaeT  OLEHHBAaHUE
MIPOMEKYTOYHBIX M OKOHYATEILHBIX PE3yJIbTaTOB 00ydeHUs 1o aucnuruimHe. OHa BKIIIOYAET B
ceost:


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

— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUHM, TOIYyYEHHBIX
00yYaromuMcs Ipu U3YYECHUHU TUCIMILIMHBI, IPU BBIOJTHEHUH KYpPCOBBIX IPOEKTOB, KYpPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHO», «XOPOILO0», KyJA0BIETBOPUTEIBHOY, «HEYA0BIETBOPUTEILHOM.

B Teuenue cemecTpa cryseHTy HeoOxonumo caath He MeHee 50% mabopaTopHbIX padoT,
BBITIOJIHUTh TECTUPOBaHUSA B cpene LMS He Himke ouenku "yaosierBoputeiabHo". B ciyuae
HEBBIMOJIHEHUH BBIIIEU3I0KEHHOT0, CTYJIEHT, IPH YCHEIIHOM MPOXOKJIECHUU MPOMEKYTOUHON
arrectaiud B (opme aud.3adera, HE MOXKET IOJYYUTh ATTECTAMOHHYIO OILIEHKY BBIIIE
"xoporo".

Cucrema OLIEHOK IIPU NPOBEACHUM TEKYILIETO KOHTPOJISI U MPOMEKYTOYHONW aTTeCTalluu
OCYIIIECTBIISICTCS B COOTBETCTBHMU C PYKOBOASIIMM JIOKymMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH U MPOMEXKYTOUYHOM aTTeCTalluu
CTYJEHTOB M AacCIHMpPaHTOB, OOyYaromMXCS IO OOpa3oBaTEeNbHBIM IMpPOrpaMMaM BBICIIETO
obpaszoBanus B ['YAI» https://docs.quap.ru/smk/3.76.pdf .
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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.

kadempoit




