MWHUCTEPCTBO HAYKW 1 BbICLLUEIO OEPA30OBAHUA POCCUINCKOW
PEAEPALINN
(hefiepanbHOE rocyAapCcTBEHHOE aBTOHOMHOE 06pa3oBaTe/lbHOe YUPEXAeHNe BbICLLErO
06pa3oBaHus
“CAHKT-TETEPEYPICKMIA FTOCYAAPCTBEHHbLIN YHVUBEPCUTET
A3POKOCMUMYECKOIO MPUBEOPOCTPOEHNA"

Kacenpa Ne 5

YTBEPXOAKO
PyKOBOAMTENb 06pa30BATENLHON NPOrPaMMbI

AOLLA.T.H.J0U-

(AOMKHOCT, YY. CTeMeHb, 3BaHMe)

B.M. AHaHeHKo

(nopnuce)

«19» theBpans 2026 r

PABOYAA NMPOrPAMMA ANCLINTTNHBI

«Xumns»
(HavmeHoBaHe AUCLMNAVHBI)

Kog HanpasneHns NoAroToBKu/ 94.03.02
cneumanbHoOCTH

HanmeHoBaHWe HanpasneHus

Cuctemsl ynpaeneHna nBMXeHNemM 1 Hasurauna
I'IOAFOTOBKVI/ cneunanbHOCTU

HavnmeHoBaHWe HanpasneHHocTH/ Mpubopbl N CUCTEMbI OPUEHTALN, CTabUAN3aLMN N
crneumanusaumum Hasurauuu
dopma 06yyeHus 0YHas
["of npuema 2026 m

CaHkT-MeTepbypr- 2026

JucT cornacoBaHus pj nporpamMmbl ACLMNNHBI

Mporpammy coctasun (a)

Aou,., K.X.H., gou,. 02.2026r. E.A. KpvBuyH

(BOMKHOCTb, y4. CTeneHb, 3BaHNe) (MHWYMansl, hamnnus)
Mporpamma ofo6peHa Ha 3aceflaraii kacéapbl No 5
«09» heBpans 2026 r, npotokon Ne 01-02/2026

3aBeaytownin kadeapoit Ne 5
[.T.H.,Jou,. E.A. ®ponosa

(yy. CTeneHb, 3BaHNe) (MHWUManel, hamunus)

3amecTuTens ANpeKTOpa I/IH( KolY] pa60Te
fou,.,K.T.H. B.E. TapatyH
(BOMKHOCTb, Y4. CTENeHb, 3BaHNe) toAnuck, aata) (MHnumans, hamunus)



AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpamMmy OakajaBpuaTa Mo HalpaBJICHUIO TOATOTOBKHU/ crienraibHOCTH 24.03.02 «CucteMbl
yOpaBlieHUs JABM)KCHWEM W HaBUTAlUsS» HampaBlieHHocTu/crienuamm3anun  «[Ipubopbl u
CUCTEMbl OpHEHTAallW, CTa0WIM3allud W HaBuranuu». JucuurumHa peanusyercs kKadempoi
«NeSy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

OIIK-1 «Cnoco0eH NpUMEHATh €CTECTBEHHOHAY4YHBIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOT0 aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
MCCJICIOBAHMSI B MPOPECCHOHATBHOMN JIEITETLHOCTIY

CopepxaHue TUCHUILUIMHBI OXBaTbIBa€T KPYI BOMPOCOB, CBA3AHHBIX C MPUOOpPETECHHEM
0a30BBIX 3HAHWH 00 OOIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHUYECKHX MPEBpAIICHUA U X
MPAKTUYECKUM TMPUMEHEHHEM TIPU BBIIOJIHEHUU WHXCHEPHO-XUMHUYECKHX pAacueToB B
npodecCHOHANBLHOM JesTenbHOCTH. (0ecreyeHre TMOArOTOBKH CTYJIECHTOB K HW3YYCHHIO B
MOCIEAYIONIUX CEMECTPax psjia CIeHaNbHbIX JUCIUTLINH.

[IpenogaBanue AUCHUILIMHBI MPEAyCMATPUBACT CICAyIONME (GOPMBI OpTraHU3AHA
yueOHOro mporecca: llpernonaBanue IUCHUIUIMHBI TpPEIyCMaTpUBAEeT cleayromue (Gopmbl
OpraHu3aIy yueOHOro mpoliecca: JIEKINH, JJabopaTopHbie paboThl M CaMOCTOATENbHAs padoTa
00y4aromerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme nuddepeHupoBaHHOTO 3a4eTa
(2 cemectp).

OO0miast TpyAOEMKOCTh OCBOEHUS AMCLMIUIMHBI COCTaBIseT 3 3aueTHBIX eAuHuIbl, 108
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHM »



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE

1.1. Lenu npenonaBaHus JUCLMIUIMHBL - YCBOGHUE CTYAEHTAMU TEOPETUUYECKUX OCHOB
o0mieil XuMHUH, XUMUHM BaXKHEHIIINX 3JIEMEHTOB M UX COSAMHEHH, (OPMUPOBAHHUE XUMHUYECKOTO
MBIIUICHHUS Y CTY/IEHTOB, Pa3BUTHE HABBIKOB HMCIIOJIB30BAHMS CBEACHUN O (PM3NKO-XUMHUECKUX
CBOMCTBAaxX pAa3MYHBIX CHUCTEM [JIsl CHHTE3a COOTBETCTBYIOUIMX COEIWHEHMM, BBINOJHEHUE
TEPMOJMHAMHYECKUX ¥ KHHETHYECKUX pacueToB. [IpumoOpereHne HEKOTOpOro  OIbITa
SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUM ISl pa3paOOTKM HOBBIX METOJIOB CHUHTE3a W MpPHAaHUs
MaTrepualiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencraBieHne BO3MOXKHOCTH
CTYJI€HTaM Pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B 00JACTH MHHOBAIIMOHHBIX TEXHOJIOTUH.

1.2. JlucuumniuHa BXOAMUT B COCTaB 005A3aTENbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI
BhICIIeTO oOpasoBanus (naiee — OIT BO).

1.3. IlepeueHb NuaHUPYEMBIX pPE3yIbTATOB O0YUEHHUS 110 JUCLMILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIMiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIINM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTUKECHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben
IIPUMEHSATH

OIIK-1.3.1 ob1amaeT MaTeMaTHYECKUMH,
0OIIEMH)KCHEPHBIMU 3HAHUSIMHU B 00J1aCTH
€CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX

€CTECTBEHHOHAYYHbBIE
1 OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI

JUCLUIUINH
MaTeMaTHUYECKOI 0
ObmenpodeccuoHanbHbIe AHAIN3A I OIIK-1.Y.1 ymeTb NpuMeHATh 3HaHUS B
KOMIIETEHIIUU 00J1aCTH €CTECTBEHHOHAYYHbIX U
MOJIETTUPOBaHUS,
0O0IIeNHKEHEPHBIX AUCHUIUINH
TEOPETUYECKOI0 U
OIIK-1.B.1 uMeeT HaBBIKH TEOPETHIECKOTO
AKCIIEPUMEHTAJILHOTO
Y DKCIEPUMEHTAJIBHOIO UCCIIEIOBAHUS B
WCCIIEJOBAHMSI B .
. | mpodeccuoHanbHOMN AEITEeIbHOCTU
poQeCCHOHAIBLHON
JESITEIIBHOCTH

2. Mecrto nucuuniunsl B cTpykrype Ol

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTIINH:

3HaHMsI, TIOJNyYEHHBbIE TPU HU3YUYEHHUU MaTepuana JaHHOW AHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTHX AUCLMILINH:

— «MarepuanoBeneHue»,

— «AdpoauHaMUKa U TUHAMMKA TTOJIETa»

— «OJIEKTPOTEXHUKA»

— «ABTOMaTU3UPOBAHHBIE CUCTEMbI HABUTALIMU U YIIPABICHUSD)

— «Teopus rTMpOCKONIOB U TUPOCTAOMIIN3ATOPOBY

— «HanexHocTh IpuOOPOB U CUCTEMY

— «O06paboTKa HaBUTAIIMOHHON HH(GOPMAITUN.

3. O0BeM u TPpyA0EMKOCTh TUCIUTILIMHBI
JlanHeie 00 o0memM o0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHIOB Y4eOHOMH
paboThI O IUCHUIIMHE (M paclpesieleHue 3TOH TpyA0eMKOCTH 10 CeMeCTpaM) IPeACTaBICHbI B
tabnure 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
Ayoumopnuie 3auamus, BCETo 4ac. 51 51
B TOM YHCJIE:
nexmu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 57 57
Buo npomesrcymounoin ammecmayuu: 3adet, | Hudd.
mudd. 3ager, sx3amed (3auer, Audd. 3a4, Dk3.) 3a4., Mudd. sau.,

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesnceHue TPy I0EMKOCTH JUCIUTUIMHBI IO Pa3/ieiaM U BHJIaM 3aHSTHH.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYJIOEMKOCTh TIPUBEICHBI B TA0JIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pa3znensl, TeMBI TUCHUATINHBL Jlexuun I13 (C3) |JIP KII/KP |CP
(uac) (uac) (uac) (uac) (gac)
Cemectp 2

Paznen 1. Beenenue B XUMHIO 1 5 4
Tema 1.1. TIlonarue BemectBa u | | 1 1
XUMUYECKOW  pEeaKIuu,  OCHOBHBIE
OnpeJIeICHUs.
Tema 1.2. CtexuomeTpuieckue 3aKOHBI. 2 1
DyHIaMEeHTaNbHbIE MOHATHS U 3aKOHBI
XUMHH.
Tema 1.3. CnocoObl omnpeneneHus 2 2
KOJTMYECTBA BEIIECTBA, 3aK0H
SKBUBAJICHTOB.
Paznen 2. Ctpoenue BemecTBa 10 - 11
Tema 2.1. OcHOBHBIE CBEIEHHA O 2 1
CTPOEHUU aTOMOB; KBAHTOBBIE YUCIIA
Tema 2.2. Ilepnoanueckuit 3axon [I.1. 2 2
Menneneena.
Tema 2.3. Xummuueckas CBSI3b, BHIBI 1 3




XUMHYECKOI CBI3U.

Tema 2.4. MeTon BaJCHTHEIX CBS3EH,
KOBAJICHTHAS CBS3b.

Tema 2.5. Merog MOJIEKYISPHBIX
opOuTanei.

Tema 2.6. HeBaneHTHBIE THIBI CBS3€EH:
HOHHAsS CBI3b, METANINYECKAST CBSI3b,
BOJIOPOJIHAst CBSI3b, CHJIBI Ban-nep-
Baansca.

Pazgen 3. Xumuueckhe CHUCTEMBEL.
OOme 3aKOHOMEPHOCTH XHMHYECKHX
MIPOIIECCOB.

15

12

Tema 3.1. DHeprernka XHWMHYECKHX
MPOIIECCOB,  BHYTPEHHSAS  JHEPrus,
SHTAJIBINSA, YHTPOTIHSL.

Tema 3.2. DHeprus I'u60ca,
HAIpPaBJICHHOCTh XUMHYECKHX
NpPOIIECCOB, XHMMHUeckoe U (azoBoe
paBHOBECHE.

Tema 3.3. CkopocTb XHMHYECKOU
pEeaKIu U METOJIbI €€ PeryJMpOBaHuUs,
3aKOH JICMCTBUS Macc.

Tema 3.4. DHeprus  aKkTHUBalUH,
ypaBHeHHe AppeHuyca, npaBuiao BauT-
Todda, KaTaJan3aTophl u
KaTJIUTUYECKUE CUCTEMBI.

Tema 3.5. PactBopbl, aAucnepcHbIe
CHCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpPOB.

Tema 3.6. DIEeKTPOTUTHIECKAS
JUCCOIMAIMs,  BOJHBIE  PACTBOPHI
3IIEKTPOIUTOB, BOJIOPOIHBIN
MOKa3aTelb, peakuuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX
pPacTBOPOB  HEDJIEKTPOJIUTOB, BOJHEIC
pacTBOpHI 3JIEKTPOJIUTOB, 3aKOH
paz0OaBnenuss ~ OcTBasbia,  3aKOHBI
Paymns.

Paznen 4. OCHOBBI 2JIEKTPOXUMUYECKUX
MIPOIIECCOB

16

Tema 4.1. OKHUCIINTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU.




Tema 4.2. XuUMHUYECKHE HCTOYHHUKUA 1 4 4
AJIEKTPUIECKOTO TOKa. |'abBaHMUECKHE

JJIEMEHTHI.
Tema 4.3. DnekTponaus,  3aKOHbI 1 4
QDapanes.

Tewma 4.4. Koppo3us u 60pb0a ¢ Hel. 1 4 4
Pazgen 5: CpolicTBa IPOMBIIICHHO- 4 14

BaXXHBbIX 3JIEMCHTOB U UX COCI[I/IHGHI/Iﬁ

Tema

5.1. Knaccel  XHMHYECKHX 2 7
COCIMHEHMM, CBOMCTBA INPOMBILIICHHO
Ba)KHBIX 3JIEMEHTOB M UX COCJIMHCHUH.

Tema

UICHTH(UKAIHS. MeTtonabl
XUMHYECKOI0 HCCIIEOBAHUS U aHaJIM3a
BEILIECTB U UX MPEBPALLICHUMN.

5.2. Xumnueckas 2 7

Hroro B cemectpe: 34 17 57

HUroro:

34 0 17 0 57

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaloIMMUC  ONpPENETICHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuuei

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITHIM.
Copep:xanue pa3fielioB ¥ TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep
paszena

HazBanue u COACPIKAHUC PA3ACJIOB U TCM JICKIHIUOHHBIX 3aHATUH

1

Paznen 1. BBegenne B XUMHIO.

XUMHS Kak pa3/ie]l €CTeCTBO3HAHUS - HayKa O BELIECTBAX M MX MpeBpalieHusax. Mecro
XUMUU B PSAy ECTECTBEHHBIX HAyK. 3HAUYCHUE XUMHUU B H3YUYECHUU NPUPOABI H
pPa3BUTUU TEXHUKHU. Pa3BUTHE XMMHMM U XMMHUYECKON MNPOMBIILIEHHOCTH B Poccum.
Ponb XMMHH B TEXHOIOTHHA H DKOHOMUKE.

Tema 1.1. IloHATHE BemecTBa 1 XMMUYECKON PEAKIIMHA, OCHOBHBIE ONPEICIICHUS.
BemecTBo, mpeBpallieHUsl BEHIECTB. ATperaTHOE COCTOSIHHE. ATOMHO-MOJIEKYJISIPHOE
yueHue. AToM, MoJieKyJia, popMyIibHas eTUHHUIA. DIeMEHT. ATOMHAs U MOJIEKYJIsipHast
Maccel. [IpocTeie W cClOXHBIE BelIecTBa, aLIOTPONUs. XHUMHUYECKHE CHUMBOJIBI,
(GhOpMYyIIbI, YpaBHEHHSL.

Tema 1.2.Crexuomerpuueckue 3akoHbl. DyH1aMEHTAIbHbBIC TOHATHS U 3aKOHBI XUMUH.
Banentnocts. KonnuectBo BemectBa. Monb. MomsipHas Macca.

Tema 1.3. CriocoObI onpe/iesieHust KOJTMYEeCTBa BEIIECTBA, 3aKOH SKBUBAJICHTOB.
[Tonsitue skBuBaneHTa. ®opmynnpoBKa 3aKOHA SKBUBAJICHTOB.

Paznen 2:Ctpoenue BemecTra
OcHoBHbIE CBeicHUsI O cTpoeHuu aToMoB. CocTaB saep. 3apsa sipa. ATOMHBIA HOMED,
MaccOBO€ YHCJIO, YHCII0 HEUTPOHOB. M30TONBI M M300aphl. S 1epHble peakIHH.

Tema 2.1. OCHOBHBIE CBEACHUS O CTPOCHUM ATOMOB; KBAHTOBBIE YHCIIA.

KBaHTOBO-MEXaHMYECKMM  MOAXOA K  ONMCAHUIO  MOBEACHHUS  DIIEKTPOHA.
BepositHocTHBIN xapakTep ABUkEHHsS. KoprycCKyJsapHO-BOJHOBAs JBOMCTBEHHOCTb.
KBaHTOBaHUE SHEPrUM AIIEKTPOHA. DIEKTPOH B aTOME KaK TPEXMEPHas CTOsiYasl BOJIHA.
AtomHas opbutans (AQO), ee sHepruss u ¢dopma. KeantoBbie umcna. Tumbr AO.




Howmep
paszena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

KBanroBpie sueliku. PacnpeneneHue 3JI€KTPOHOB IO YPOBHAM U IOJYPOBHSM.
[Mpunmun Ilaynu. IlpaBuno Xynpa. IlpaBuno KieukoBckoro. JJIEKTpOHHBIE U
aNeKTpoHHO-Tpaduyeckue ¢opmynbl. [IpaBuima WX COCTaBJICHUSA. DIEKTPOHHBIC
cemeiicTBa. OCHOBHOE U BO30YXICHHbIE COCTOSHUSI aTOMOB. BaneHTHOe cocTosiHueE.

Tema 2.2. Ilepnoanueckuii 3akon J[.11. Menneneesa.

CoBpemeHHass  (OpPMyJIMpPOBKa IEPUOAUYECKOrO  3aKoHAa. MeTaJuIMYHOCTh U
HeMeTamuuHocTh. [lonsartne mnepuoanuynoctu. Tabmmma JI.M. MenpeneeBa kak
rpaduuecKkoe BBIPAKEHHE MEepHOAMYECKOro 3akoHa. CTpyKTypa NEepHOIHMYECKOM
CUCTEMbI (IIEpHOJbl, TPYNIbl, noArpynnsl). Ilepuonnyeckoe U3MEHEHHE CBOMCTB
3JIEMEHTOB U UX COEAMHEHHMH KakK CJIEJICTBHE NMEPHOAMYECKOrO IMOBTOPEHUS CXOAHBIX
KOH(UrypaIyii BAJCHTHBIX OpOUTAJICH aTOMOB.

Tema 2.3.XuMnudeckas CBA3b, BUIbI XUMUYECKON CBSI3H.

[lonsiTue o xumuueckod cBs3M. OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOH CBS3U
(oHeprus u anuHa). OCHOBHBIE THIBI XMUMHYECKOH CBS3U: WOHHASA, KOBAJICHTHAs,
MeTajuinueckasi, BogopoaHas. CBoiicTBa HOHHOM CBSI3M (HEHANPABJICHHOCTb W
HEHACBIIIEHHOCTh). MexaHu3Mm o0pa3oBaHUsI HOHHOU CBSI3H.

Tema 2.4. MeToJ1 BaJICHTHBIX CBSI3€H, KOBAJICHTHAS CBSI3b.
Meron BanmeHTHbIX cBs3edl (MBC). o- u m- cBsa3u. Kparnsie cBsazu. ['eomeTpuueckas
dopma monekyi. [ubpuausanus opobuTaneii (sp-, sp>-, sp°-).

Tema 2.5. Metoa MONEKyISIpHBIX OpOUTAICH.

OcCHOBHBIE MOJIOKCHHSI METOIa MOJICKYJISpHBIX opouTtaneii (MMO). Cas3biBaroniue u
paspexisiromie MO. KpatHocts cBA3u ¢ Touku 3peHuss MMO. Duepreruueckue
JMarpaMMel.

Tema 2.6. HeBasleHTHbIE THUIIBI CBA3€H: HOHHAs CBS3b, METAJUIMYECKAsl CBS3b,
BOJIOpPO/IHAs CBsI3b, CHIIbI BaH-aep-Baanbca.

Mertannuueckast cBsi3b. MOJIEKYJISIpHOE U HEMOJIEKYJISIPHOE CTPOCHHE BELIECTB. 30HHAA
TEOpUsl CTPOCHHMS TBEPABIX TeJl. MEXKMOJEKYJSIpHbIE B3aUMOACHCTBUS. TuUIbI
B3auMozenicTeuil. Ilpupona BOIOpOIHON CBS3H.

Paznen 3. Xumuueckue cucremsl. OOmIMe 3aKOHOMEPHOCTH XUMUYECKHUX MTPOLIECCOB.
Omnpenenenve TepMOAMHAMMKU. BHyTpeHHssi sHeprus, TemuioTa, pabota. Ilepsoe
HA4aJI0 TEPMOJMHAMUKH.

Tema 3.1. DHepreTuka XMMHYECKUX MPOIECCOB, BHYTPEHHSS SHEPrUs, SHTAJbIINS,
SHTPOIHS.
BuyTpeHnHsst oHeprus, TeEIIOBOM A(PQPEeKT XUMHUYECKMX peakUuil, 3aKOHBI
TEPMOJMHAMHUKHU. DHTPONHSA, KaK (YHKIUS COCTOSIHMSA, SHTAIbNUSA. XUMHUYECKHH
MOTECHIIAAI.

Tema 3.2.0ueprust ['n66ca, HanpaBIeHHOCTh XUMUYECKUX MPOIIECCOB, XUMUYECKOE U
(hazoBoe paBHOBECHE.

CBoOosHast »Heprus, ee W3MEHEHHe — JBIXKYIIas cuia peakuuu. HampaBieHHOCTb
XMMHYECKHUX IporeccoB. TepMoIMHAMHUYECKHI KpUTEPUI paBHOBECHSL.

Tema 3.3.CKOpOoCTb XUMHUYECKOM pEAKIUMU M METOAbl €€ pEeryjJupoBaHUs, 3aKOH
JIEUCTBUS Macc.

I'omorenHsie U rereporeHHble cuctemMbl. CKOPOCTh TOMOTEHHBIX peakuuid. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh peakiuu. CKOPOCTh INeTepOre€HHOM peakiru. 3aBUCUMOCTD
CKOPOCTH PEaKI[MU OT KOHIEHTPAIMU PEarupyronuX BEHIECTB. 3aKOH JAEHCTBYIOIINUX
Macc, KHHeTH4YecKrue ypaBHeHus. KoHcTanTa ckopocTr peakiuu. YacTHbIe MOPSIKA 110
pearupyomuM BeIecTBaM ¥ OOHIMI MOPSIOK peakiuu. 3aBUCUMOCTh CKOPOCTH
TOMOTEHHBIX peakiuii oT Temneparypsl. [IpaBuio Bant-I'odda.




Howmep
paszena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

Tema 3.4. Dueprus axTHBaUWU, ypaBHEHHEe AppeHuyca, npasuio Baurt-I'ododa,
KaTaJau3aTopbl U KATAJTUTHYECKNUE CUCTEMBI.

OCHOBHOH MOCTYyJIaT XMMHUYECKOW KHHETUKH, KHHETHYECKOE ypaBHEHHE. BnusHue
TEMIIEPATYPbl HA CKOPOCTh XUMHUYECKOM peakuuu, ypaBHEHHE AppeHuyca. MexaHusm
IIPOTEKAaHUs KAaTaJIUTUYECKUX peakuuii. XuMUYeCcKoe paBHOBecue npuHuun Jle
[laTenbe.

Tema 3.5. PacTBOpBI, AMCIIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAKEHUSI COCTaBa PACTBOPOB.
TepmoauHaMuyeckue XxapakTepUCTHKH Ipoliecca 00pa3zoBaHus pacTBopoB. CUilbHBIE U
ciaa0ble SJICKTPOJINTBI, MOHHBIC PABHOBCCHUSA B BOJHBIX pacCTBOpax, IPOU3BCACHUC
pPacTBOPUMOCTH.

Tema 3.6. DnexkrtpoauTudeckas AUCCOLMALMS, BOJHBIE PACTBOPBI 3JIEKTPOIMUTOB,
BOJIOPOJIHBIN MTOKAa3aTeNb, PEaKIIM 0OMEHa, THAPOIU3 COJICH.

[Ipuunubl 1 MexaHus3Mm aucconuanuu. Kiaccudukanus HEOPraHMYECKUX BEIIECTB C
toukn 3perust TOJ[. Teopus kuciaor u ocHoBanuil. Amponutel. CTeneHb
JUCCOLUAIUU. DIEKTPOIUTHI CUIIbHBIE U ciladble. COCTOSTHUE CUIIBHBIX 3JIEKTPOJIUTOB
B pacTBOopax. PaBHOBecusi B pacTBOpax dJIEeKTponuToB. KoHcTaHTa AMcCOIUAINH
CabbIX  DJEKTPOJIMTOB.  ODJEKTPOJIMTUYECKas  JAucconuanus Bojabl. MowHoe
MPOM3BECHNE BOJbBI, BOJOPOAHBIN moKa3aTenb. I[lonstue 00 UHIUKATOpax.
[Ipou3sBeneHrEe paCTBOPUMOCTH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX PACTBOPOB HEANEKTPoIuTOB, KosuuraTuBHBbIE
CBOWCTBA pacTBOPOB, 3aKOHKI Payiis.

JlaBnenve HacblleHHOro mapa. 3akoHbl Payns wu  [enpu. Kpuockonus u
s0ymmmockonusi. Ocmoc. OcMOTHYECKOE JaBJICHUE.

Pazgen 4.OCHOBEHI QJICKTPOXUMHUYCCKUX ITPOLECCOB.

Tema 4.1. OKuCIUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Ilonsatne o creneHu okucieHud. OKUCIEHME M BOCCTAHOBIEHHUE, OKHUCIHTENb U
BOCCTaHOBUTENb.  CBA3b  MEXKIy  OKHUCIUTENbHBIMH  (BOCCTAaHOBUTEJILHBIMHU)
CBOMCTBAMM aTOMa W BEIMYMHON €ro CTENeHUu OKHUcIeHusA. OKUCIUTEIbHO-
BOCCTAHOBUTENbHAs J1BoiicTBeHHOCTh. Knaccupukanus OBP. Meronsl paccTaHOBKU
koa¢ddunuenTo B ypaBHeHusix OBP. Banusinue cpeast Ha OBP.

Tema 4.2. XumMuueckre HCTOUHUKH AIEKTPUUYECKOTO TOKA. ['aibBaHMUECKHUE AIE€MEHTHI.
XUMUYECKHME MCTOYHUKHM DJEKTPUYECKOrO0 TOKa. [‘anbBaHMYECKHE DJIEMEHTHI,
CTaHJIapTHBIE ANEKTPOAHBIE MOTEHUUAIIBI. JIBOMHON ANEKTPUUECKUN CION. Y paBHEHHUE
HepHcra. PaBHOBecHbI. OnekTpoaHbld mnoTeHuuman. CTaHIapTHBIA BOJOPOIHBIN
3JIEKTPO/I.

Tema 4.3.0nexktponns kak BeIHykAeHHasgs OBP. Peakuuu, nporekaromye Ha THEPTHBIX
U aKTUBHBIX AJIEKTPOAAX B PA3JIMYHBIX PACTBOpax. DIJIEKTPOJU3 pacIUiaBOB. 3aKOH
@apanes. Brixon no Toky. IlpeacraBieHne o0 KMHETHKE 3JEKTPOJHBIX ITPOLIECCOB.
DNEeKTPOIUTUYECKOE  TOJy4deHHe U papuHUpoBaHHME  MeTauioB.  OCHOBBI
raJIbBAHUYECKUX METO/I0B HAHECEHHSI METAJNINYECKUX MTOKPBITUH.

Tewma 4.4. Kopposus u 60pb0a ¢ Hel.

Kopposus kak crnenctsue OBP. Tumbl koppo3uu. DIEKTPOXUMHUYECKAS KOPPO3HSL.
OxucnauTeny. DJCKTPOJHBIE TPOIECCHl TPHU  IIEKTPOXHUMHUYECKOH  KOPPO3HH.
3aBUCHUMOCTh CKOPOCTH KOPPO3HMH OT MPHUPOABI METAIa U XapaKTepa KOPPO3ZHOHHOM
cpenbl. Koppo3ust mpy KOHTAKTe pa3HbIX METALUIOB. METO bl 3aIUThI OT KOPPO3HH.

Pazgen 5. CBolicTBa MPOMBIIIIIEHHO- BAKHBIX 3JIEMEHTOB U UX COCJIMHEHUM.
XuMus yriepoja.

Tema 5.1. Kiaccel XMMHMUYECKHX COEAMHEHHH, CBOWCTBA INPOMBIIUIEHHO Ba)KHBIX
JJIEMEHTOB M UX COCIUHCHUMN.




Howmep
paszena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

CHCTCMbI

Komnosunmonnsie martepuansl. Kepmetsl, ¢ymnepen, xapoun. CoenuHeHus Tumna
KpayH-3¢upoB. CynpamonekyispHble NOPPUPUHOBBIE
KaJIMKCapeHOoB. MOJEKyIIIpHblE U CyIpaMOJeKyJspHble MaminHbl. OCHOBBI XMUMHHU
KOOPJAMHALIMOHHBIX COeAUHEHUH. OCHOBBI OPraHMYECKOM XUMUMU.

N  KOMIIJICKCHI

aHaJir3a BEILECTB U UX MPEBPALCHUI.
KauecTBEeHHBIN 1 KOJIMYECTBEHHBINA aHaIN3.

Tema 5.2. Xumunyeckass waeHTU(DUKANUA. METOJBl XUMUYECKOTO HCCIICOBAHHUS W

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS

Tembl mpakTHUECKUX 3aHATHI U UX TPYJIOEMKOCTb MIPUBEACHBI B Ta0IHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux Ne
No | Tembl npaktrnueckux | @OpMbl NpakKTUYECKUX | TpPyHOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/o 3aHATHI 3aHATAI (gac) IMOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00opaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh IPUBEACHBI B TabIHIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh
N3 Hux No
rjl\ji HaunmeHoBaHue 1a00paTOpHBIX paboOT prnz:;gocn, Hrll)(?;:g:oe;;:? E;ﬁf;r?
(gac) JIMHBI
Cemectp 2
1 | CrexmomeTpruyeckue 3aKOHBI. 2 1
@OyHIaAMEHTAJIbHBIE TOHATUS M 3aKOHBI
xumMun. CrocoObl ompenereHus KOJIMYeCTBa
BEILIECTBA
2 | DOKBUBAJIEHT. 3aKOH YKBUBAJICHTA 3 1
3 | TernoBoii adekt (3HTANBNNSA) XUMHUUECKOH 4 3
peakImn
4 | XuMuueckue peakuuu, BBI3BIBAIOIIINE 4 4
ANEKTPUUECKUI TOK. DNEeKTpOAHbIE
MOTEHITHAIIBI U DJIEKTPOIBIKYIIINE CHIIBI
5 | Koppo3us MeTasioB 4 4
Bcero 17

4.5. BeInonHeHNe KypcoBOro MPOeKTa/ KypcoBOi paboThI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunbl camocTosiTenbHON pabOTHI M €€ TPYJ0EMKOCTh IIPUBEICHBI B Ta0IHIIe 7.

Tabauna 7 — Buabl camocTosaTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositensHoi paboThl
qac qac
1 2 3

M3ydeHne TeopeTHIecKoro MmaTepuana

20 20
nucuurinHbl (TO)
[ToaroroBka K TEKymiemy KOHTPOIIIO 20 20
ycneBaemoctH (TKY)
IToaroroBka K MpoOMeXyTOYHOMU 17 17
arrectanuu (I1A)

Bcero: 57 57

5. TlepeyeHnb y4eOHO-METOAMYECKOTO OOECTIICUCHUS
JUTSL CAMOCTOSITEIbHON paboThl 00yUYaIONUXCA MO TUCHUIUIHHE (MOITYIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYarOIIMXCSl YKa3aHbI B

I.I1. pa3naeinon 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHp nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIEH B Ta0IUIIE 8.
Tabnuua 8— [lepeyeHb NeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Mudp/
URL agpec

bubnuorpaduueckas ccpiika

Komuaectso
SK3EMILISIPOB
B OMONMOTEKE

(kpome
ANEKTPOHHBIX
9K3EMIULIPOB)

https://znanium.ru/read?1d=452830
Pexxum noctyna: mis

ABTOPU30BAaHHBIX IOJIb30BaTEIICH.

banaes, @. 3. O0mias xumus : yueOHOe
nocobue / ®. 3. bagaes. - Mocksa ;
Bonorga : Undpa-Unxenepus, 2024. -
352 c. - ISBN 978-5-9729-1714-3. -
TekcT : 3IeKTPOHHBIN.

https://znanium.com/catalog/product
/2083699

Pexxum goctyna: st
ABTOPU30BAaHHBIX M0JIb30BATEIEH.

[MonnyOuseix, JI. I1. O0miast xumus :
yue6Hoe nocobue / JL.II. [TogyOHbIX. —
Mocksa : UH®PA-M, 2024, — 178 ¢c. —
(Bricuiee obpazoBanue). - ISBN 978-5-
16-019036-5. - TekcT : 2JIEKTPOHHBII.

https://e.lanbook.com/book/211658
Pexxum poctyma: s
ABTOPU30BAaHHBIX M0JIb30BATEIEH.

Axwmeros, H. C. JlabopaTopHbie 1
CEMUHAPCKHE 3aHITHS 110 00IIel U
HEOPTaHMYECKON XUMUH : ydeOHOE
nocooue / H. C. Axmeros, M. K.
Asnzosa, JI. 1. bageirnaa. — 6-e m3I.,
ctep. — Cankr-IlerepOypr : Jlans, 2022.
— 368 c. — ISBN 978-5-8114-1716-2. —
TeKcT : 3JEKTPOHHBIN.

https://znanium.com/catalog/product
/1916115

bopuiesckuii, A. f. ®uznueckas XUMus :
y4eOHHK : B 2 ToMax. Tom 1. Obmas u



https://znanium.ru/read?id=452830
https://e.lanbook.com/book/211658

Pexum nocryna: nms
ABTOPU30BAHHBIX IOJIb30BaTENICH.

XUMHYECKas TepMoauHamuka / A. 1.
Bbopesckuii. — Mocksa : UHOPA-M,
2023. — 606 c. + [lon. MmaTepuasl
[DnexTponHbIi pecypc]. — (Bricmiee
obpazosanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Tekcr :
JJIEKTPOHHBIN.

https://e.lanbook.com/book/271322

Pexum nocryna: nms
aBTOPU30BAaHHBIX M0JIb30BATEIEH.

Crace, H. ®@. Penrenue 3aga4 mmo oo1ei
xumun / H. @. Cracse, A. B. KopuryHos.
— 4-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2023. — 168 ¢. — ISBN 978-5-
507-45529-4. — TekcT : 3JIEKTPOHHBIM.

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

Ilepeuenn AIIEKTPOHHBIX

npuBezieH B Tabnuue 9.

00pa3oBaTeIbHBIX
TEICKOMMYHHUKAIIMOHHOW ceTH  «MHTepHET,

pecypcoB nH(pOpMaIMOHHO-

HCO6XOI[I/IMLIX 1A OCBOCHHUA AMCLHIIIIMHBI

Tabmuma 9 — IlepedueHb OSIEKTPOHHBIX O0pa3OBaTENbHBIX PECYpCcOB HH(OPMALIMOHHO-

TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»

URL agpec

HanmenoBanue

https://lms.guap.ru

OnnaifH-Kypc ¢ MyJIbTUMEAUMHBIMY NPE3EHTALUAMU 110 JUCLIUILINHE
pa3MelleH B CUCTEME UCTaHIIMOHHOTO 00yueHus I'Y Al

8. Ilepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUN
8.1. [lepeyeHp mporpaMMHOro OOECHEeUYeHHsI, HCHOJIb3yeMOro IMpH OCYIIECTBICHUU

00pa3oBaTeNIbHOTO MpOoIecca MO JUCIUILTHHE.

HepequL HCIIOJIB3YEMOI'0 IPpOTrpaMMHOI'0 obecreueHus IMPEACTaBJICH B Ta6nnue 10.

Tabmuma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/t

HanmMmenoBanue

OnektpoHHas nHpopmarmoHHo-o0pa3oBaTenbHas cpena ['Y Al «aTterpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyauukamu 'Y AIl (BBeneHa B
skcruryaranuio npukazom I'VAIL ot 06.06.2017 Ne 05-215/17), nepedens Moayieit u
uX QyHKIMOHAIbHOE Ha3HAUYEHHE U3JI0KEHBI 10 cchlike https://guap.ru/it/system/iso

OdunmanbHbIi caiiT 00pa3oBaTeNbHOI opranu3anuu B cetu «IHTEpHET»
(https://guap.ru/), paspabotan corpyaaukamu ['YAII (BBeZieH B SKCIUTyaTaIio
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (morosop I'Y AIl, undopmanust 0 TUIEH3UN TTPEACTABICHA 110
ccruike https://guap.ru/it/system/iso/po)

8.2. IlepeueHp

MH(}OPMALIOHHO-CIIPABOYHBIX

CHCTEM,CITONIb3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE
[lepeuenp uCHOIB3yEMBIX HMH(POPMAILIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B

Tabimue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM



https://e.lanbook.com/book/271322
https://lms.guap.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

Ne HanmenoBaunue

/i
DeKTpOHHBIE OMOIMOTEYHBIE PECYPCHI U CUCTEMBI
1 DnekTpoHHbIN KaTaior oudauoteku I'Y Al ¢ noctynom k 6a3e mOJIHOTEKCTOBBIX
u3nanuii (https://lib.guap.ru.), foctyn yepe3 TUYHBIN KaOWHET YyuTaTeNs OUOINOTEKH
['VAII

2 Hayunas snekrponnast 6uoimoreka «eLIBRARY» (https://elibrary.ru/), noctym yepes
JTUYHBIA KabuHeT uyntarens onomuorexku ['Y Al a taxxe no IP -agpecam 'Y AII

3 3BC «Jlanby (https://e.lanbook.com/), noctyn uepe3 TMUHBINA KaOWHET YUTATEIS
ouomoteku ['Y Al a Taxxe no IP -agpecam 'Y AII

4 OBbC Koncoprmyma aspoxkocmudecknx By30B Poccun (http://elsau.ru/ suai), noctym mo
IP-anpecam 'Y AII

5 OBC Znanium (https://znanium.ru/), 7OCTyM Yepe3 TUUHBIA KAOMHET YNTATEIIS
ouomorexku ['YAIL a Taxxe no IP -agpecam 'Y AII

6 Oo6pazoBarenpHas mwathopma «Opaiit» (https://urait.ru/), TOCTyI Yepe3 TUIHBII
kabunet unrtatens oudamoreku 'Y All, a taxke mo IP -aapecam ['VAII

7 Hayunas snexktponnas 6ubnuoreka «KubepJlenunka» (https://cyberleninka.ru/),
CBOOOJHBIN TOCTYII

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHHUS
00pa3zoBaTebHOIO MpoIiecca Mo JUCHHUIIIHHE, TIPeICTaBleH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHIUYECKON 06a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
MynbTuMeauitHas IeKIMOHHAS ay AUTOPHUS 32-01 (I'acremnno,15)
2 | Crnenuanu3upoBaHHas XUMUYecKas JadopaTopus ¢ 33-02, 33-04
HCIIOIH30BAaHUEM JIEMOHCTPAITMOHHBIX TIAKATOB, (I'acremno,15)

71a00paTOPHBIX CTEH/IOB U YCTAHOBOK JUISI ONpEeIEICHUs
SKBUBAJICHTA METAJIA, U3MEPEHHUS DJIEKTPOJAHBIX [IOTCHIIMAIIOB,
CKOPOCTH KOPPO3UU METAJIOB; aHATTUTUYECKUE U DIIEKTPOHHBIE
BeChl; JabopaTtopHble pH-MeTpbl, HeHTPUYTU U KaJTOPUMETP

10. OueHouHble cpeACTBa ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAlUN
10.1. CocTtaB ONLEHOYHBIX CPEICTBIAJNS MPOBEACHUS MPOMEKYTOUHOM aTTECTalluu
o0ydaromuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Tabmmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXYTOYHOM aTTeCTAIINKI

Bug npoMeXyTOYHOM aTTecTauu IlepedeHb OIIEHOYHBIX CPEJICTB
Crnucok BOnpocos;
JuddepeHunpoBaHHbIN 3a4ET TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHEB OLECHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMM O0y4aroUMMuUCs MpUMEHsieTcs S5-0ajibHas MIKana OLEHKU cPOpMHUpPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amapHass  mKaja  MOJYJIBHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHUTETa,  IpaBHIIa



https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/

HCITIOJIB30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu ouieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIIETEHLIU U

OI1eHKa KOMITETEHIUN

5-0ayuIpHAs IIKaJIa

XapakTtepucTuka chopMUPOBAHHBIX KOMIIETEHIIUIA

COTIIMYHO»
Ga4YTCHO»

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1araeT;

— ONMUPAsICh HAa 3HAHUSI OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbBIC MOJOXKECHHUS C MPAKTUYECKOU
JeATEILHOCTHIO HAIIPaBJICHUS;

— yMesi0 00OCHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIEIUATM3UPOBAHHBIX TIOHATHH.

— npaBmIbHO BeIIOJHUI OT 90% 10 100% TecToBBIX 3ajaHui .

«XOpOoLIO»
(GavTCHO»

OO0yyarommmiics:

— TBEPJIO YCBOMJI MPOTrPaMMHBINA MaTepuall, TPAMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICCT CHCTEMOM CIIelMaIM3UPOBAHHbIX TTOHITHH.

— NIPaBHIIBHO BBINOTHMI 0T 70% 110 89% TeCTOBBIX 3a1aHUH .

«y/IOBIIETBOPUTEITEHOY
«3a4TCHO»

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYILIECTBY M3JIara€T €ro, ONHMPasCh Ha 3HAHHUS TOJbKO OCHOBHOWU
JUTEpaTyphl;

— JIOTMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— HUCTIBITHIBAET 3aTPYAHEHUS] B NPAKTUYECKOM MNPUMEHEHUHM 3HAHHI
HaINpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.

— IIPaBUJIBHO BBIMOIHUI OT 51% 110 69% TECTOBBIX 3aNaHUI .

«HCYOOBJICTBOPUTCIILHOY
«HEC 3a4TCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,

— JIOTyCKAaeT  CYIIeCTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpEeHHUH MPOOJIEM B KOHKPETHOM HAlpaBJICHUH,

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HEe MOXKET apryMEHTUPOBATh HAyYHBIE TTOTOKECHHS;

— He (popMyIHpPYET BHIBOJAOB U 000OICHHIA.

— MIPaBIJILHO BBITOJHWI MeHee 51% TecTOBBIX 3aaHui .

HpHMG‘laHHCZ **HO PCUICHUIO Ka(l)e)lpbl MPOUECHT HNPAaBUJIBbHO BBIMOJHCHHBIX TECTOBBIX 3aﬂaHHI71 MOXET OBITh

HU3MCHCH.

10.3. TunoBele KOHTPOJIbHBIE 3a/IaHUSI WJIH NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpeJcTaBieHsl B Tadnuue 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne i/t

Kon

[Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHJIMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bomnpocsr (3amaun) nist 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) amns 3adera / audd. 3adera




n/a

[lepeuens BonpocoB (3agau) g qudd. 3auera

Kon

HHAWKATOopa

ChopmynupyiiTe MOHATHE KBAaHTOBO-MEXaHUYECKOTO MOJX0J]1a K
OMHUCAHUIO MOBEACHUs 3JeKTpoHa. Omnpenennure BEpOSITHOCTHBIN
XapakTep JIBIDKCHUS u KOPITY CKYJISIPHO-BOJIHOBYIO
JIBOMCTBEHHOCTD.

OIIK-1.3.1

Oxapakrepu3yiite aroMHyto opoutans (AO), e€ sHepruro u
hopmy.

OIIK-1.V.1

ChopmynupyiiTe MOHATHE KBaHTOBOro uwmcia. Ilepednciure
tunsl AO.

OIIK-1.3.1

Cdhopmynupyiite
npaBwio  XyHJa.

Jlalite omnpeneneHUe KBAaHTOBOM STYEHKH.
npuniun  [laymu.  Chopmynupyiite
Chopmynupyiite nmpaBusio KiieukoBckoro.

OIIK-1.V.1

Boruncnute Mossipayto Macey cepHoil Kuciotsl (H2SOs).

OIIK-1.¥.1

CxoJIbKO JUTPOB XJIOPOBOJIOPOJA obpazyercs
B3auMoJIecTBUM |1 MOJIb BoJIopoja ¢ 1 MoJib xJjiopa.

pu

OIIK-1.V.1

ChopmynupyiiTe COBpEMEHHOE TOHHMMAaHUE TEPUOAUIECKOTO
3aKOHA. YKaXXUT€ OCHOBHBbIC MPHUHIMIIBI TEPUOAUYECKOM
cucteMbl 3yiemenToB .M. MeHnieneena.

OIIK-1.B.1

OxapakTepu3yiite  CTpyKTypy  HEPUOAMYECKON  CHUCTEMBI

(mepuoibl, rpynbl, HOATPYIIbI).

OIIK-1.V.1

ChopmynupyiiTe  NEpUOAMYHOCTH  U3MEHEHUS  CBOWCTB
9JIEMEHTOB: pPaJNMyC aTOMOB M HOHOB, SHEPIHMH HWOHH3AIIWU,
CPOJCTBO K JJIEKTPOHY, ANEKTPOOTPHUILIATEIHHOCTD,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHAS ~ CIIOCOOHOCTh.  BwisiBUTE
CBA3b CBOICTB aToMOB C TonoxeHueM B llepuoguyeckoit
CUCTEME.

OIIK-1.V.1

10

OHpeI[eJ'II/ITe YHUCJIO BAJICHTHBIX 3JICKTPOHOB B aTOME MOJ'II/I6I[CH8..

OIIK-1.V.1

11

VYKaxkure OCHOBHBIE THUIBI XUMHUECKoW cBsA3U. Chopmynupyiite
MOHATHE KOBAJEHTHOM cCBs3U. OnuIuuTe BUABI KOBAJIECHTHOU
CBs13U (0OOMEHHBIN M TOHOPHO-aKIENTOPHBIH).

OIIK-1.3.1

12

Chopmynupyiite metoz BaineHTHbIX cBszell (MBC). Onummre o-
U - cBsA3U. OXapaKTepu3yiTe NOHATHE KPATHBIE CBS3H.

OIIK-1.B.1

13

OxapakTepu3yiiTe HEBAJICHTHbIE THUIIbI CBSI3€W: MOHHAs CBS3b,
METaJUTNYECKas CBsA3b, BOJOPOJHAs CBs3b, CWIbl BaH-nep-
Baannca.

OIIK-1.V.1

14

ChopmynupyiiTe Teopuiro THOpPHUAW3AIMA W €€ BIUSHUE Ha
T€OMETPHUIO MOJIEKYJL.

OIIK-1.V.1

15

OxapakTepu3yiuTe NOJSIPHOCTh U MOJIAPU3YEMOCTh KOBAJIEHTHOMN
CBSI3U M MOJIEKYJL.

OIIK-1.V.1

16

ChopmynupyiiTe OCHOBHBIE TTOJIOKEHHUS METOJIa MOJIEKYIISPHBIX
opoutaneii (MMOQO). JlaiiTe omnpeneneHrue CBS3BIBAIOIIUM U
pazpeixisiomiuM MO.  ChopmynupyiiTe MOHATHE KPaTHOCTH
CBsI3M ¢ TOukH 3peHusst MMO.

OIIK-1.V.1

17

OxapakTepu3yiTe BHUAbl MEXKMOJICKYISPHBIX B3aHMMOJCHCTBHIA.
[IpuBenuTe NpUMEPHI ITUX B3AUMOJAECHCTBHMN.

OIIK-1.3.1

18

ChopmynupyiiTe TIOHATHE  XUMHUYECKOH  TEPMOJWHAMHKHU.
Chopmynupyiite mnoHsTHE OHHTanbnuu. JlaliTe omnpenencHue
3akony ['ecca.

OIIK-1.V.1

19

ChopmynupyiiTe MOHATHE SHTPOIUH,
HM3MEHEHUE B PA3IMYHBIX ITPOLECCAX.

OXapakTepusyure ee

OIIK-1.B.1




20

Haiite onpeneneHue cBoOo1HOM sHEeprun I'nudoca.

OIIK-1.V.1

21

IIpu B3aumopeiicteuu 6,3 T xene3a ¢ cepoil Bbiaenuiaoch 11,31
k/x termorel. Ompeaenurte TEIIOTY 0o0pa3oBaHHA Cyibhuaa
xenesa FeS.

OIIK-1.V.1

22

XUMHUYECKOHN
CKOPOCTH

Chopmynupyiite TOHATHE
Oxapakrepusyiite KOHCTaHTY
Chopmymnupyiite npasuio Bant-I'odda.

KUHETHKH.
peakuum.

OIIK-1.V.1

23

OxapakTepu3yiTe MOHATHE XUMHUECKOT0 paBHOBecHs. [IpuHiumn
Jle latense.

OIIK-1.V.1

24

OObsicHUTE yBEJIMYEHHE CKOPOCTH pPEAKUMU (TeMIlepaTypHbIH
KO3 GHUIMEHT paBeH 3) MpH MOBBIIIEHUN Temreparypsl ot 300°C
1o 340°C.

OIIK-1.V.1

25

CIIOCOOBI
HazoBure

ChopmynupyiiTe TOHSATHE PACTBOPOB. YKaXKHUTE
BBIPKEHUS KOHIEHTpalun pacTBOpPOB.
KOJUITMTaTUBHBIE CBOWCTBA PACTBOPOB.

OIIK-1.V.1

26

OOBbsicHUTE MOHMKEHHE TEMIICPATyphbl 3aMCp3aHUA PACTBOpPaA C
YBCIIMUCHUCM KOHLCHTpAalun PACTBOPCHHOI'O B€IICCTBA
OTHOCHUTCJIbHO YHUCTOT'O paACTBOPUTCIIA.

OIIK-1.B.1

27

OxapakTepu3yiiTe MOHATHE IUCIEpCHOM cucteMbl. [IpuBenure
KJIAaCCU(UKALIUIO TUCTIEPCHBIX CHCTEM.

OIIK-1.3.1

28

Chopmynupyiite MOHATHE HACBIILIEHHOTO
ChopmynupyiiTe noHsITHE PACTBOPUMOCTH.

pactBopa.

OIIK-1.3.1

29

VKauTe pazauuus MeXAYy PpacTBOpPaMU JJIEKTPOJIUTOB U
HEeRIeKTpoInTOB. CHOopMyNIHpyHTE TEOPUIO 3JIETPOIUTHYECKOM
muccounanuun  (TOJ]) Appenuyca. IlpuBenure MexaHu3Mm
JUCCOLMAIINH.

OIIK-1.V.1

30

ChopmynupyiiTe TEOpUM KHUCIOT U OCHOBaHWUM. Omnwumure

QJICKTPOJIUTHUICCKYHO TUCCONMUAITHNIO BOABI.

OIIK-1.B.1

31

ChopmynupyiiTe MOHSATHS HMOHHOTO TPOM3BENCHUS BOIBI H
BOJIOPOJIHOTO MOKAa3aTedsl.

OIIK-1.V.1

32

OxapakrepusyWTe NOHATHE NPOU3BEIEHUS PaCTBOPUMOCTH.
[IpuBenuTe mpaBuia 3alMCH YPABHEHUN HOHHBIX PEAKLIAMN.

OIIK-1.V.1

33

Onumunre TUAPOJIN3 coJieil u IMPUBCAUTEC IPUMCEPHI.

OIIK-1.V.1

34

Onpenenure KOJIMYECTBO KATHOHOB B pacTBOpe, ecid B 1 1
BOJIHOTO pacTBopa copepkutcsi 0.05 Mosib HUTpaTa aMMOHHMSL.

OIIK-1.B.1

35

Cohopmynupyiite MIOHATHE 0 CTEIEHU OKHUCIICHUS.
OxapakTepu3yiTe TMOHATHS OKHCIEHWE M BOCCTAHOBJICHUE,
OKHUCIIUTENb U BOCCTAHOBUTEIIb.

OIIK-1.V.1

36

VYKaKuTe METOAbl PacCTAaHOBKU KOX(PQPUIIMEHTOB B ypaBHEHUSAX
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

OIIK-1.3.1

37

OxapakTepu3yiTe  NOHATHE  DJIEKTPOJHOTO  MOTEHIHAJIA.
OxapakTepu3yuTe sBIEHUE JIBOMHOTO IEKTPUUYECKOTO CIIOS.

OIIK-1.3.1

38

VYKaxkure  3aBUCUMOCTb  JJIEKTPOJHOIO  IOTEHLHAla  OT
TEMIIEpaTyphbl U KOHLEHTpAauu. YKaxuTe ypaBHeHne HepHera.

OIIK-1.3.1

39

Onpenenure D/IC raabBaHUYECKOrO 3JIEMEHTA, COCTOSIIIETO W3
KEJIE3HOTO U cepeOpsSHOro 3JeKTPoJ0B, Morpyxk€HHbix B 0,1M
pactBopbl ux HUTPAToB (B’ Fe2+/Fey=0,44B, E’(ag+/a¢=0,80B).

OIIK-1.B.1

40

ChopmynupyiiTe monsTHEe djekTpoimsa. [IpuBemure peaxiuu,
MNPOTCKAOIMKUEC HAa HWHCPTHBIX W AKTUBHBIX JJICKTPOAaxX B
pa3IMYHbIX PACTBOPAX.

OIIK-1.3.1




41 OxapakTepu3yiTe JIEKTPOJIN3 pacCTBOPOB U PaCIIaBOB. OIIK-1.3.1

42 Chopmymnupyiite 3akon dapanesi. OIIK-1.3.1

43 OO6ocHyiiTe BBIICTICHUE BOJOPO1a TIPH JIEKTPOJIU3E BOTHOTO OIIK-1.B.1
pactBopa Hutparta HUKeNsI (Ni(NO3)2) (37€KTpOabl yTONbHBIE).

44 Oxapakrepusyiite Tunsl kopposuu. Chopmynupyiite monstue | OIIK-1.V.1
ANEKTPOXUMUYECKON  KOPPO3MH.  YKQXKUTE  AJIEKTPOJHBIE
IIPOLIECCHI ITPU ITEKTPOXUMHUYECKON KOPPO3HH.

45 CdopMynupyiTe METOIBI 3alIUTHI OT KOPPO3HUH. OIIK-1.V.1

[lepedyenp Tem AJIsi BBITOJTHEHUSI KypPCOBOTO MPOEKTa/ KYpCOBOM PabOThI TPEICTaBICHBI
B TaOnuie 17.
Tabmuua 17 — IlepeueHb TeM /sl BRIIOJIHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM paboThI

Ne i/t

paboThI

[TpumepHBIii TepeueHb TeM ISl BBIIIOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocsl s mpoBeneHHsT TPOMEXKYTOYHOM aTTECTallMM B BHAE TECTHPOBAHHMS
npeJcTaBieHbl B Ta0nuie 18.

Tabmuua 18 — IIpumepHBbIi TepeueHb BOIIPOCOB ISl TECTOB

No

o/

IIprmepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon
WHAMKATOPA

1.

3aI[aHI/I€ 3aKPBITOTO THUIIA C BBI60pOM OAHOI'0O MPaBUJIBLHOI'O OTBCTA.

Wncrpykuus: IlpounTtaiiTe TEKCT, BBIOEpUTE NPABWIBHBIM BapuUaHT
OTBETA.

Ha snextpoaax B rampBannueckoM 3ieMmente Zn | H2SOq4 | Pb nporekatot
IIPOLIECCHI ...

A) Zn® 2e=7Zn*"; 2H" +2e=H;

B) Pb? — 2e = Pb*"; 2H" + 2¢ = H;

B) Zn® —2e = Zn**; Pb*" +2¢ = Pb°

I') Zn® —2e = Zn**; Zn?" +2e = Zn°

J1) Pb® — 4e = Pb*"; 2H + 2e = H;

Kiitou ¢ mpaBUiibHBIM OTBETOM: A

OIIK-1.3.1

3a/iaHue 3aKpBITOrO THIMA ¢ BHIOOPOM HECKOJIBKUX MPABUIIbHBIX OTBETOB.
Wuctpykuus: [IpounTaiite TekcT U BhIOEpUTE MPABUIIbHBIE OTBETHI.

[lopsnkoBbiii Homep snementa B Tabnume [[.JI. MenneneeBa paseH
....(HECKOJIbKO NMPaBUIIbHBIX OTBETOB)
A) 4ucity IpOTOHOB B €r0 aTOME;

B)unciy a71eKTpOHOB B €ro aTome;
B) 3apsiny sinpa aroma;

I') yncny HEUTPOHOB B €T0 aTOME;
J1) MaccoBOMy UuCILY;

OIIK-1.3.1




E) otHOCHTEBHOI aTOMHOI Macce.

Kitou ¢ nmpaBunbHbiMu oTBeTamu: A,b,B

3ajaHre OTKPBITOrO TUIIA OIIK-1.3.1
Nuctpykuus:  IIpounrtailTe TEKCT U 3alUIIUTE  Pa3BEPHYTHIN
00OCHOBAHHBII OTBET.
Omnpenenure 3HAa4YeHUs KBAHTOBBIX uucesl n U { A 310eKTpoHOB 4{-
IOy POBHS.
Otanonnblii otBeT: [lna snekrpoHoB 4f — TIaBHOE KBAHTOBOE YHCIIO
paBHO n=4 1 opbUTAIBHOE KBAHTOBOE YMCIIO paBHO /s f moxypoBHst [=3.
3ajaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBHUSI. OIIK-1.B.1
Wuctpykuus: [IpounTaiite TEKCT U ycTaHOBUTE cOOTBEeTCTBHE. K Kak10M
MO3UIIMH, JaHHOW B JIEBOM CTOJIOIE, MOJOEPHUTE COOTBETCTBYIOIIYIO
MTO3HIIMIO B IIPABOM CTOJIOIIE).
CooTBeTcTBUE MEXIy 3HAUE€HUEM OPOUTAIBHOIO KBAHTOBOI'O 4YHCIA U
0003HaYEHHUEM MOy POBHS.
3HayeHue opOuTanpHoro yncna | O603HaYeHHe MOAYPOBHS
?
A 0 1 s
b 1 2 p
B 2 3 d
r 3 4 f
A b B I
Kirou ¢ mpaBunbHbIM oTBeTOM: A-1, b-2, B-3, -4
3ajaHue  3aKphITOrO  TUNAa  Ha  ycraHoBieHue  mpaswibHOH | OIIK-1.V.1
MIOCJIEZI0BATEIBLHOCTH.
NHucrpyknpsa: IIpounTaiiTe TEKCT M YCTAaHOBUTE IIOCIEN0BATEIBHOCTD.
3anummMre  COOTBETCTBYIOLIYIO  IOCIEI0BaTEIbHOCT OyKB — clieBa
HaIpaBso);
Pacnonoxxuts anementsl VIIA moarpynmsl B NOpSAKE BO3pacTaHUS
aTOMHOTO pajuyca.
A)F;
b) CI;
B) Br;
DL
) At
Kirou ¢ nmpaBunbHbIM oTBeTOM: A-B-B-I'-]]
3amaHue 3aKpBITOrO TUMA C BBIOOPOM HECKOJIBKHX MpaBMIIbHBIX oTBeTOB. | OITK-1.3.1

Wuctpykuus: [Ipounrtaiite TEKCT U BEIOEpUTE NMPABHIBHBIE OTBETHI.
[lepeuncante METO/IBI OJIYYEHUS TUCIIEPCHBIX CUCTEM (PU3UYECKON




KOHJICHCALIUEM.

A) 3ameHa pacTBOpUTEIS

b) konnencanus u3 napos

I') oOpa3oBaHe MaIOpaCTBOPUMOTO BEIIECTBA
J1) ToHKOE U3MeNbUeHHE TBEPOTO MaTepuaa

Kittou ¢ npaBuibHbIM 0TBETOM: A, b

3aI[aHI/I€ 3aKpPbITOI'O THUIIA C BI)I60pOM OIHOI'O ITPAaBUJIBHOI'O OTBCTA.

WNuctpyknus: IlpounTtaiiTe TEKCT, BbIOCPUTE MPaBUIBHBIM BapUaHT
OTBETA.

CkopocTh peakuuu (TemIeparypHblii KOI(QUIMEHT paBeH 2) IMpH
MOBBIIICHUH TeMIIepaTypbl Ha 80° yBEIUYHUTCS B ... pas.

A) 256

b) 128

B) 32

16

)8

Kurou ¢ mpaBuJIbHBIM OTBETOM: A

OIIK-1.B.1

3a/iaHue 3aKphITOrO TUIA HAa yCTaHOBJIEHUE TPABUIIBHOMN
[0CJIe10BATEIbHOCTH.

Wuctpykuus: [IpounTaiite TEKCT U yCTaHOBUTE MOCIE10BATEIbHOCTD.
3anumMre  COOTBETCTBYIOLIYIO  IIOCIENOBATEIbHOCTh OyKB — ClleBa
HaIfpaso);

Pacrnionoxxure coequHeHNs B MOPSAKE BO3PACTaHUS CTEIIEHU OKHCIICHUS
aToMa a3oTa:

A) N2

b) N20s

B) HNO;

I') NH3

) NO

Kittou ¢ npaBuibHbIM 0TBETOM: ['-A-J[-B-b

OIIK-1.V.1

WNucrpyknpa:  [lpounraiiTe TEKCT M 3alMIIATE  PAa3BEPHYTHIN
000OCHOBaHHBII OTBET).
[IpounTaiiTe TEKCT U 3aUIINUTE PA3BEPHYTHI 00OCHOBAHHBIIN OTBET).

[Ipu neficTBuM U30bITKA pa30aBIEHHON cepHON KUCIOTHI HAa 24 T MarHus
TEOPETUYECKU JOJKHO BBIAEIUTHCA ... J MOJIEKYJISIPHOIO BOJOPOIA.

OranoHHseli oTBeT: 13 ypaBHeHus peakunn Mg+H>SO4=MgSO4+H>
BUJIHO, YTO U3 | MOJIb MarHus noiy4aroT 1 Mosb Bogopoaa,
COOTBETCTBEHHO KOJIMUECTBO MarHus paBHO 1 MoJIb
n(Mg)=m/M=24/24=1 mMo01b, COOTBETCTBEHHO BbIAEIUTCS 1 MOJIb
Bopopoaa n(Hz2)=1 mons. IIpu HopManbHbIX ycinoBusAx 1 Mok rasa
3anumaert 22,4 1. CnenosarensHo V(Hz) =1%22,4=22.4 1 00bEM
BOJIOpOJA paBeH 22,4 1.

OIIK-1.B.1

10.

3anaHHe 3aKPBITOrO THIIA HA YCTAaHOBJICHUEC COOTBETCTBUA.

HNuctpykuus: [IpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE.

OIIK-1.V.1




CooTBeTCTBHE TUIA JUCTIEPCHOM CHCTEMbI U HAa3BaHUs BEILIECTBA
Tun nucnepcHoit BemectBo
CHCTEMBI
A XK/ 1 Tyman
b T/ 2 JbiM
B I'/K 3 Ilena
r T/K 4 Peunoii mn
Ji| KK 5 Mosoko
A b B r Jil|
Kuntou ¢ npaBuiibHbIM oTBeTOM: A—1, b2, B-3, I'4, JI-5

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IPeICTaBICHbI B Ta0mIe 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPEACNAIOIIME  IMPOLEAYypbl  OLIEHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpPYOIUX MOPSIAOK U IPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAaEMOCTH U IMIPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Mertoauyeckue YKa3aHusA AJid o6yqa}omnxc;1 10 OCBOCHHIO AU CITUITIIIMHBI

11.1. Meronuyeckue ykazaHusi JJisi OOYYalOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOIO
MaTepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riIyOOKOoe M sCHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JieKIUMU B
paMKax TUCHMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOJOB HAYYHOIO T[IO3HAHUSA, HOBEHIIMX
JOCTHOKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJHSAET METOAO0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHpOpMaMoHHYI0 (GyHKUMU. JIeKIHs pacKkphlBaeT MOHATHIHBIN anmapat
KOHKPETHOU oO0yiacTH 3HaHus, €€ mpoOJjeMbl, JaeT IeNbHOE NPEeACTaBICHUE O AUCHUILIUHE,
MTOKAa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUIUIMHAMM.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YUYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— IIOJIyYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHHUW, YpPOBEHb
KOTOPBIX OIPEENSIETCS EIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHON TEME;

— IIOJIy4€HHE OIbITa TBOPUYECKOH pabOThI COBMECTHO € IPENOJaBaATEIEM;

— pa3BuTHE MNpo(ecCHOHATBHO-IEIOBBIX  KAayecTB, JIOOBU K  TpeaMeTy |
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHHE HEOOXOIMMOr0o HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENILHOU PadoTHI;

— TIIOJIyY€HUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKHM W TEXHUKHM U O
IIPOTHO3€E UX Pa3BUTH Ha OJMIKaNIINeE TOJIbI;

— HayuduThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKECHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B PAa3IMYHBIX
bopmyarpoBKax);




— TOJIy4ueHHe TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCIOJIb30BAaHUEM pa3laTOYHOIO MaTepuaja IpU IMPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

— JICKIIMM COTJIaCHO pa3jenam (Tabn.3) u remam (1abi.4).

11.2. Meronnyeckue ykazaHus Ui OOydYalOMIMXCsSl IO BBIMTOJHEHHIO JaOOpaTOPHBIX

pabor

B xoxme BeImomHEHHMS J1a0OpaTOpHBIX paboT oOyyaromuMics [OJDKEeH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51ab0paTopHBIX paboT OO0yyaromMMCs SBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHsS] JUCHMIUIMHBI, OIpeneisieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIelyoIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JWCIHUIUTIHBI;

— 3aKpeIUICeHHE, pPa3BUTHE W JIETATM3AlUs TEOPETHYECKMX 3HAHHM, TMOJTYYEHHBIX Ha
JEKIMX;

— IoJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCIUIIIMHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOW  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanie 1 TpeOOBaHMs K ITPOBEIEHUIO Ja00PATOPHEIX padoT

3amanne K BBIIOJHEHUIO TaOOpaTOPHOM pabOTHI BBIAACTCS TMPETOaBaTeIeM B Hayalle 3aHsATHS B
COOTBETCTBUM C IJIaHOM 3aHATUI. TeMbl 1abopaTopHbIX pabOT NpUBEAECHbI B Tabs. 6 TaHHOMN
IPOTPaMMBI.
Brinonnenune nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB:
— aHAJIMTUYECKOT'O;
— pacueTHO-rpauIecKoro;
- KOHTPOJILHOTO B BHJIE 3AIIUTHI OTYETA.
Crpykrypa u ¢popma oTueTa 0 JabopaTOpHOH paboTe

Otyet 0 mabopaTopHOU pabOTE MOJKEH COJIEPkKATh: TUTYIbHBIN JIUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEI0BaHUH .

Ha mumynbrnom nucme NOMKHBI OBITH YKa3aHbl: Ha3BaHWE JHUCLUUIUIMHBI, Ha3BaHHE
nabopaTopHoil paboThl, (GaMuiIMs M UHULMATB MpernojaBaTens, (aMuwinsg W HHULUAIBI
CTYyJI€HTa, HOMEp ero yueOHOM! IpyMIIbI U J1aTa 3alIUThl paOOTHL.

Ocnosnasi uacms JOJDKHA COJEpXKaTh 3aJlaHHe, pe3yJbTaThl HSKCIEPUMEHTAIBHO-
NPaKTUYECKON pabOTHI, paCUeTHO-aHAINTHIECCKHE MaTEPHaIbl, TUCTUHT KOIa/CKpUH dKpaHa.

Bv1600w1 110 IposienaHHOM paboTe JOKHBI COJepkKAaTh OCHOBHBIE PE3yJIbTaThI 10 padoTe.
TpeboBanus k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

TurynpHBINA TUCT OTYETA JIOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpPE
HopMaTuBHOM nokymeHTtanuu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYE€Ta JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
'OCT 7.32-2017. TpeOGoBaHusl NMPHUBEACHBI B CEKTOpe HOpMaTHBHOW nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHCKA MCTOYHUKOB CTYJEHTaM HEOOXOIMMO PYKOBOJCTBOBATHCA
tpeboBanusmu cranpapra ['OCT 7.0.100-2018. IIpumepsl odopmileHHsI CIUCKAa MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM nokymeHTammu ['Y AIL https://guap.ru/regdocs/docs/uch



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

11.3. MeTtonuueckue yka3zaHus Il 0OyJaronIuXcs MO MPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B xone BBINOSHEHUSI CaMOCTOSITEIIBHOM pabOThI, 00yJarONIUiCs BBHINOJIHAET paboTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTHsl.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHONH paboThl, Y oOyuaromierocs Gopmupyercs
11eJIeCo00pa3HOe IIaHUPOBAaHUE pabovYero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
1 HABBIKHK B yCBOGHI/II/I U cucremMarusanuun HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHCT-H/IBaeT BBICOKI/Iﬁ
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYYCHHS, IOMOTAaeT IIOJIYYUTh HABBIKA IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroaudyeckuMyd ~ MaTepHallaMH,  HAIpPaBJLIIONIMMU ~ CaMOCTOATEIbHYIO  paboTy
00yyJarouumxcs BISIOTCS:

— yueOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

— METOAMYECKHE YKa3aHMsS 1O BBIMOIHEHUIO KOHTPOJIBHBIX Pa0boT (A1 00ydaromuxcs
10 32049HOU (hopme 0OyIeHUs).

11.4. Meronnyeckue ykasaHusi s OOyyarolUXcs [0 IPOXOXKJIEHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbl0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

B TedyeHne ceMecTphl CTyACHTHI:
- 3allMIIAI0T JJabopaTopHble padoThI (4 1IT);
- BBIIIOJIHAOT TECTUPOBAHM 110 MaTepuanaMm JeKuuu B cpeae LMS.

JUjig TEKyIIero KOHTPOJIsl YCIIEBaEMOCTH UCHOJIb3YIOTCS TECThI, IPUBEJCHHbIE B Ta0JINLIE
18.

CBoeBpeMeHHasl cljaya OTYETOB MO JA0OPAaTOPHBIM U MPAKTHUYECKUM 3a/aHUsM U
MOJIOKUTEBHBIN pe3ysbTaT Ha 3allluTe 3TUX PabOT MOXET YUMUTBHIBATHCS HpPU IMPOBEIACHUU
IPOMEXKYTOUHOH aTTecTaluu.

11.5. Meronnyeckue ykazaHus Ui 0OydaroIIUXCsl MO MPOXO0KJIECHUIO MPOMEKYTOUHOU
aTTECTALUH.

B Teuenue cemecTpa cTyseHTy HeoOxoauMo caath He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTH4ecKux padoT, BHIMOJIHUTH TECTUPOBaHUS B cpeie LMS He Huxke OLeHKH
"y10oBIETBOPUTENBHO". B cilydyae HEBBIIIOJIHEHNHU BBIILIEU3I0KEHHOTO, CTYJEHT, IPU yCIIEIIHOM
NPOXOXKJICHUM IPOMEXYTOUYHOH arrectauuu B QopMe aud.3auera, HE MOXKET HOIYUHUTh
aTTECTAllMOHHYIO OLIEHKY BblIIlIE "Xopo1io"

Cucrema OLIEHOK NP MPOBEACHUU TEKYIIEr0 KOHTPOJIL U MPOMEXKYTOUHON aTTecTalluu
OCYLIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOoM opranmzaunu PJIO I'VAIL
CMK 3.76 «IlonoxxeHue 0 TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTallMHU
CTYACHTOB M aCHHUPAHTOB, OOydYaroIUMXcs IO 00pa3oBaTeNbHBIM IPOrpaMMaM BBICILIErO
obpazoBanus B 'YAII» https://docs.guap.ru/smk/3.76.pdf
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Jluct BHeceHUs U3MEHEHUH B pabouyio IporpaMMy TUCIUTUIUHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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