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AHHOTaNINA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— mporpamMmy OakamaBpuaTa II0 HampaBieHHro moarotoBku/ crenuanbHoctd 03.03.01
«[Ipuknamupie MaTemMaTuka U (Hu3nKay HanpasieHHocTH/cnennanu3anuu «lIpukiaanas pusuka
U uHGOpPMAIMOHHbIE TEXHOJIOTUM B HAaHOMHAYCTpum». JucuurmnmnHa peanusyercs kadempoit
«NeSy.

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHIINN

OIIK-1 «CnocobGeH mpuMeHSTH (yHIaMEHTAJIbHbIC 3HAHUSA, MOJYYCHHBIE B OOJIACTH
¢usznko- MareMaTH4ecKMX M (WIM) €CTeCTBEHHBIX HayK, M UCIOJIb30BaTh HX B
npodeCCHOHATIBHOMN IeSTETFHOCTH, B TOM YHCIIE B Cepe Mearoruaeckoi 1esTeabHOCTI

CopepxaHue TUCHUILUIMHBI OXBaTbIBa€T KPYI BOMPOCOB, CBA3AHHBIX C MPUOOpPETECHHEM
0a30BbIX 3HaHMK 00 OOLIMX 3aKOHAX M 3aKOHOMEPHOCTSAX XMMHUYECKHX IPEBpPAIICHUN M UX
MPAKTUYECKUM TMPUMEHEHHUEM TIPU BBIIOJIHEHUH HWHXEHEPHO-XMMHUYECKHX pacueToB B
npodeccuoHambHON aeaTenbHOCTH. OOecrieyeHne MOATOTOBKH CTYJEHTOB K H3YYEHHUIO B
MOCIEAYIOIUX CEMECTPax psla CIeMaTbHbIX JUCIUTIINH.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
yueOHOro mporecca: llpernonaBanue IUCHUIUIMHBI TpPEIyCMaTpUBAEeT cleayromue (Gopmbl
OpraHu3aIy yueOHOro mpoliecca: JIEKINH, JJabopaTopHbie paboThl M CaMOCTOATENbHAs padoTa
oOyuJaromerocs.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme nuddepeHupoBaHHOTO 3a4eTa
(1 cemectp).

OO6mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHBIX eauHuibl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCLUILTUHE KPYCCKHM »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenopaBaHUsl TUCUUILUIMHBI - YCBOGHUE CTYJIEHTAMH TEOPETUUYECKUX OCHOB
o0mieil XuMHUH, XUMUHM BaXKHEHIIINX 3JIEMEHTOB M UX COSAMHEHH, (OPMUPOBAHHUE XUMHUYECKOTO
MBIIUICHHUS Y CTYJCHTOB, Pa3BUTUE HABBIKOB HCIOJIB30BAHUS CBEIACHUHN O (PM3UKO-XUMHYECKHX
CBOMCTBaxX pa3iIMYHBIX CHUCTEM JJIsi CHHTE3a COOTBETCTBYIOIIMX COEIWHEHUH, BBIOJIHEHUE
TEPMOJMHAMHYECKUX ¥ KHHETHYECKUX pacueToB. [IpumoOpereHne HEKOTOpOro  OIbITa
9KCIIEPUMEHTANBHBIX HCCIIEOBAaHUN ISl pa3pabOTKM HOBBIX METOJOB CHUHTE3a W MpPHUAaHUs
MaTrepualiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencraBieHne BO3MOXKHOCTH
CTYJI€HTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHHA.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMEI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIMHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyroIuMu
KOMIETSHIMSIMH WM UX YacTaMHu. KoMneTeHIMy U MHAUKATOPhI X JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Kon n Kon n HanMeHoBaHue MHIUKATOpa
HauMEHOBAaHHE

KOMIICTCHIIN JOCTHIXXCHHA KOMIICTCHIIHN
KOMIICTCHIIUN

OIIK-1 Cnocoben
HIPUMEHSTh
(dyHIaMeHTaJIbHbIE
3HaHUs, [IOJyYCHHbIE
B oOsiactu (pusuko-
MaTeMaTHYeCKUuX U
Ob6menpodeccuonanbuble | (UIM) €CTECTBEHHBIX

OIIK-1.3.1 3HaTh (yHIaMEHTaIbHbBIE
3aKOHBI PUPOIbl U OCHOBHBIE (hU3HUECKUE
1 MaTeMaTUYECKUE 3aKOHBI

OIIK-1.Y.1 ymeTh npuMeHsTh pu3nuecKue

KOMITCTECHITHH HayK, U
3aKOHBI 1 MAaTEMATNYCCKHUEC MECTOAbI IJIA
HUCITIOJIB30BAaTh UX B
. | pelieHus 3a1a4 TEOPETHYECKOTO U
npodeccuoHaNbHOM

MPUKIIAJHOTO XapakTepa
JACATCIIbHOCTH, B TOM

yrcie B cepe
eIarorun4ecKou
JIeATETbHOCTH

2. Mecro nucuumianssl B ctpyktype OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTIINH:

3HaHUs, TOJYyYECHHBIE TPH M3YyUYEHUH Marepuaia JaHHOW JUCIHUIUIMHBI, HUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUHU APYTUX TUCHUTLIUH:

— « «mxeHepHas SKOJIOTHUS,

— «MarepuanoBeaeHue»,
«®Puznyeckrue 0OCHOBEI HAHOTEXHOIOT UM,
— «®Pu3nka KOHAEHCUPOBAHHOTO COCTOSHUS BEILIECTBAY.

3. O0beM U TPYJO0EMKOCTb JUCIUIUIUHBI
Januble 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCHUIINHE (M paclpeeieHne 3To TPYJ0eMKOCTH 0 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITUHbI




TpynoeMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaxmuyecKkoil n0020moeKu
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
neximu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesicymounon ammecmayuu:. 3ader, | Judd.
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) 3au., M. sau.,

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0EMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, X TPYAOEMKOCTh

Pa3znensl, TeMBI IUCHUATIMHBL Jlexuun I13 (C3) |JIP KII/KP |CP
(gac) (gac) (gac) (gac) (dac)
Cemectp 1

Pa3znen 1. BBenenue B xumuto 1 5 4
Tema 1.1. Ilonatme BemectBa u |1 1 1
XAMHAYECKOH  peaklud,  OCHOBHBIC
OIpeJieNIeHusl.
Tema 1.2. CTexuoMeTpruiecKkne 3aKOHBI. 2 1
@dyHaMeHTaIbHbIE TMOHATHS U 3aKOHbI
XHMUH.
Tema 1.3. Cmocobbl omnpeneneHus 2 2
KOJIMYECTBA BEIIIECTBA, 3aKOH
HKBHBAJIEHTOB.
Pa3nen 2. Ctpoenue BemecTBa 10 - 11
Tema 2.1. OcHOBHBIE CBEOEHHSA O 2 1
CTPOEHUU aTOMOB; KBAaHTOBbIE YHCIIa
Tema 2.2. Tlepuoanueckuii 3akon [1.1. 2 2
Menneneena.
Tema 2.3. XuMuueckas CBsI3b, BHJIBI 1 3
XUMUYECKOH CBA3U.




Tema 2.4. Metroa BaJCHTHBIX CBS3CH,
KOBAJICHTHASI CBS3b.

Tema 2.5, Merog MONEKYISPHBIX
opOuTanei.

Tema 2.6. HeBaseHTHBIE THIIBI CBSA3EH:
HOHHAS CBI3b, METANINYECKAS CBSI3b,
BOJIOPOJIHAst CBSI3b, CHJIBI Baun-nep-
Baansca.

Pazgen 3. XuMmuueckhe CHUCTEMEL.
OOue 3aKOHOMEPHOCTH XHMHYECKHX
MPOIIECCOB.

15

12

Tema 3.1. DHepretuka XUMHYECKUX
MPOIIECCOB,  BHYTPEHHAS  JHEPrus,
SHTAJIBIINSA, YHTPOTIHSL.

Tema 3.2. DHeprus ['n66ca,
HaIPaBJICHHOCTh XHUMUYECKUX
MPOIECCOB, XHMHUYECKoe H (ha3oBoe
paBHOBECHE.

Tema 3.3. CkopocTb XUMHUYECKOU
pEeaKuy U METOMBI €€ PEeryIHpOBaHUS,
3aKOH JICHCTBHSI Macc.

Tema 3.4. DHepruss  aKTHBAIWH,
ypaBHeHHE AppeHuyca, nmpaBuio BaHT-
Todda, KaTaJIu3aTophl u
KaTaJINTUYECKHE CUCTEMEL.

Tema 3.5. PacTtBOpHI, AucnepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpPOB.

Tema 3.6. DIEKTPOIUTHYECKAS
JUCCOLMAMs,  BOJHBIE  PAacTBOPHI
3JIEKTPOJIUTOB, BOJOPOAHBIN
[I0Ka3aTeb, peakuuu oOMeHa,
TUAPOJIU3 COJICH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX
pPacTBOPOB  HEINIEKTPOJINTOB, BOJHBIC
pacTBOpHI 3JIEKTPOJIUTOB, 3aKOH
pasbaBmenust ~ OcTBambiga,  3aKOHBI
Paymns.

Paznen 4. OCHOBBI AIEKTPOXUMHUYESCKHX
MPOIIECCOB

16

Tema 4.1. OKHUCIINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKITUH.

Tema 4.2. XuUMHUYECKHE HCTOYHHKUA
AJIEKTPUIECKOTO TOKa. ['ahBaHMUECKE
3JIEMEHTEL.




Tema 4.3. Dnexktponns,  3aKOHBI 1 4
®dapages.

Tema 4.4. Kopposus u 60oprba ¢ HEl. 1 4 4
Pazgen 5: CpolicTBa IPOMBIIUIEHHO- 4 14

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

Tema

5.1. Kiaccel XHUMHYECKHUX 2 7
COCJIMHCHUH, CBOWCTBA IMPOMBIILJICHHO
BAXKHBIX 3JIEMEHTOB U UX COCIAUHEHUN.

Tema

UICHTH(UKAIHS. MeTtonasl
XUMHYECKOI0 MCCIIEAOBAHUS U aHaJIH3a
BEILIECTB U UX MPEBPALLICHUMN.

5.2. XumMnueckas 2 7

Hroro B cemectpe: 34 17 57

HUroro:

34 0 17 0 S7

HpaKTI/ILIeCKaﬂ IoATrOTOBKAa  3aKJIHOYacTCA B HCMMOCPCACTBCHHOM  BBLIINOJIHCHUHA

o0ydJalomMMHUCs  OINpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oy;ymiei
PO ECCUOHAIBHON JEATEIHLHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
pazzena

HazBanue u COJACPIKAHUC PA3CJIOB U TCM JICKIHUOHHBIX 3aHATUH

1

Pasnen 1. BBegenue B XUMHIO.

XUMUA KaK pa3fen eCTECTBO3HAHUS - HayKa O BEIIECTBAX U UX MpEBpalICHUsAX. MecTo
XUMUU B PNy ECTECTBEHHBIX HAyK. 3HAY€HUE XUMHUU B H3YUYEHUU NPUPOABI U
pa3BUTHM TEXHUKH. Pa3BUTHE XMMHM UM XUMHUYECKOW NPOMBIIIJIEHHOCTH B Poccuu.
Posnp XM B TEXHOJOTHH M SKOHOMHKE.

Tema 1.1. IlonsTHE BeliecTBa 1 XUMHUECKON PEeaKLIMU, OCHOBHBIE OIpEIEJICHUS.
BemecTBo, mpeBpalieHusl BEMIECTB. ATPEraTHOE COCTOSHHE. ATOMHO-MOJIEKYJISPHOE
yueHue. AToM, MoJieKyJia, popMyJibHas eIMHUIA. DIeMeHT. ATOMHas U MOJIEKYJIipHast
Macchl. [IpocTble M CIIOXKHBIE BEIIECTBA, AJUIOTPONHUSA. XHMUYECKHE CHMBOJIBI,
(bopMyIIbl, ypaBHEHHSL.

Tema 1.2.CT€XI/IOM€TpI/I‘I€CKI/Ie 3aKOHBI. CDYH)IaMeHTaJ'[BHBIG IIOHATHA U 3aKOHbBI XUMHH.
Banentnocts. KonndecTBo BC€IICCTBA. Mob. MOJIHpHaH Macca.

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

Paznen 2:Ctpoenue BemiecTra
OcHoBHbIE CBeIcHUSI O cTpoeHuu aToMoB. CocTaB saep. 3apsa sipa. ATOMHBIA HOMED,
MaccOBO€ YHCIIO, YHCII0 HEUTPOHOB. M30TONBI M M1300aphl. S aepHbIe peakltH.

Tema 2.1. OCHOBHBIE CBEIEHUS O CTPOEHUU aTOMOB; KBAHTOBBIE YHCIIA.

KBanToBO-MeXxaHUUECKHH MOJIXO0]1 K ONHCAHUIO MOBEACHUS BJIEKTPOHA.
BeposiTHOCTHBIN XapakTep ABWKeHUs. KopIyCKyJsspHO-BOJIHOBas ABOWCTBEHHOCT.
KBaHTOBaHME dHEPIrUM AIEKTPOHA. DIIEKTPOH B aTOME KaK TPEXMEpHas CTosyasi BOJIHA.
AtomHas opOutane (AO), ee sHeprusa u Qopma. Kpanrossle umcna. Tumbsr AO.
KBantoBbie siueliku. PacnpeneneHue 53JI€KTPOHOB MO YPOBHSAM U TMOJTYPOBHSM.




Howmep
pazzena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

[Mpunuun [laymu. IlpaBuno Xynna. IlpaBuno KieukoBckoro. OJIEKTpOHHBIE H
JIeKTpoHHO-Tpaguueckue (opmyinbl. IlpaBuna ux cocraBieHus. DJIEKTPOHHBIE
cemeiictBa. OCHOBHOE U BO30YX/ICHHbIE COCTOSIHUSL aTOMOB. BaneHTHOE cocTosiHUE.

Tema 2.2. Tlepnoanueckuii 3akon .M. Menneneena.

CoBpemenHass  (hOpMyITMpOBKA  MEPHOJUYECKOTO  3aKOHA. METAIUIMYHOCTh |
HeMeTaUTMYHOCTh. [loHsTne mnepuommuHoctu. Tabmuma .M. MenneneeBa Kak
rpaduyecKkoe BBIpAXKCHUE TEPUOAMYECKOro 3akoHa. CTPyKTypa MEepUOIUYECKOM
cUCTeMBbI (MEpUOMBI, TPYMIbI, MOATpymmbl). [lepuogudyeckoe H3MEHEHHE CBOMCTB
3JIEMEHTOB U MX COCIMHEHHUM KaK CIEJCTBUE MEPUOAUYECKOTO MOBTOPEHUS CXOJHBIX
KOH(HUTYypaIuii BaJICHTHBIX OpOUTAIEH aTOMOB.

Tema 2.3.XuMudeckas CBI3b, BUAbI XUMHYCCKOM CBSI3H.

Ilonatne o xumuyeckod cBs3u. OCHOBHBIE XapaKTEPUCTUKH XHMHUYECKOM CBS3U
(oHeprusa u myuHa). OCHOBHBIE THUIBI XMMMYECKOH CBSI3U: MOHHAsA, KOBAJICHTHAas,
MeTajuln4yeckas, BojopojHass. CBOHCTBaA MOHHOM CBS3M (HEHANPABICHHOCTb U
HEHAaCBIIIEHHOCTh). MexaHu3M o0pa30BaHUsI HOHHOMU CBSI3H.

Tema 2.4. MeTton BaJlecHTHBIX CBSI3€H, KOBaJICHTHAS CBS3b.
Meton BanenTHbIX cBsizeil (MBC). o- u n- cBa3u. Kpatnsie cBs3u. ['eomerpuueckas
dopma monexyi. I'mbpuausanus opouraneii (sp-, sp’-, sp°-).

Tema 2.5. Metoa MOJICKYJISIPHBIX OpOUTAICH.

OcHOBHbBIE MOJIOKEHUSI METOJ]a MOJIEKYJIsIpHbIX opouTtaneii (MMO). Cas3biBaromiye u
paspeixiisiromie MO. KpatHocts cBsizu ¢ Touku 3peHuss MMO. DuepreTudeckue
JarpamMmel.

Tema 2.6. HeBajcHTHBIC THIIEI CBSA3CH: HOHHAS CBSA3b, METAJUIMYSCKas CBS3b,
BOJIOpOJIHAs CBsI3b, CUJIbl BaH-nep-Baanbca.

Meramueckas cBA3b. MoJIEKyJIIpHOE M HEMOJIEKYJIIPHOE CTPOSHHUE BEIECTB. 30HHAS
TEOpUsT CTPOEHMS TBEPABIX Tel. MEXKMOJEKYJSIpHbIE B3aUMOACUCTBUS. THUIBI
B3auMoaencTeui. Ilpupoaa Bo1OpOIHON CBS3H.

Pazgen 3. Xumudeckue cucrembl. OOIIMe 3aKOHOMEPHOCTH XUMHUYECKUX TMPOIECCOB.
Omnpenenenue TepMOAMHAMHUKU. BHYTpeHHss SHeprus, TemuoTa, pabota. Ilepsoe
HadaJio TCPMOJAWHAMUKH.

Tema 3.1. DHepreTnka XMMHYECKUX IPOLIECCOB, BHYTPEHHSS JHEPIUs, JHTAJbIINS,
SHTPONHUS.
BuyTpenHsst  sHeprus, TemiaoBoil 3(p@deKT XMMHUYECKUX ~ peakIUi, 3aKOHbI
TEPMOJUHAMHUKU. OHTPONMS, KaK (QYHKIMS COCTOSHUS, SHTANbIMS. XUMHUYECKHM
MIOTEHLINAJ.

Tema 3.2.0neprusi ['u66ca, HaMPaBJIEHHOCTh XUMHUUYECKUX MPOIECCOB, XUMUYECKOE U
¢bazoBoe paBHOBECHE.

CBoOogHast PHEprusi, ee M3MEHEHHE — JBWXKYIIAs CHJIa peakiuu. HampaBieHHOCTH
XMMHUYECKHUX mpolieccoB. TepMoanHaMuIecKuii KpUTepHid paBHOBECHSL.

Tema 3.3.CKOpOCTh XUMHYECKOM pEAKUMU M METOABl €€ pEeryJupoBaHUs, 3aKOH
JIECTBUS Macc.

I'omorenHsle n rereporeHHble cucTeMbl. CKOPOCTh TOMOTEHHBIX peakuuid. DakTopsl,
BIIUSIOLIUE HA CKOPOCTh peakuuu. CKOPOCTh I'€TEpOr€HHOW peakUMH. 3aBUCUMOCTb
CKOPOCTH pPEaKIMU OT KOHIEHTPALMHU PEArUPYIONIMX BEIIECTB. 3aKOH JEHCTBYIOIINX
Macc, KHHETH4ecKue ypaBHeHUs. KoHcTaHTa ckopocTH peakuuy. YacTHbIE TOPSAAKHU IO
pearvpyoomyM BellecTBaM M OOLIMH MOPSIOK peaklHUU. 3aBUCHMOCTh CKOPOCTH
TOMOTEHHBIX peakuuii ot reMnepatypsl. [Ipasuio Bant-T'odda.

Tema 3.4. DHeprus axTuUBauuM, ypaBHeHHEe AppeHuyca, npaswio Baut-T'odda,
KaTaJau3aTopbl U KaTaJIUTUUECKNE CUCTEMBI.
OcHOBHOM TOCTyJIaT XMMHUYECKOW KHHETHKH, KUHETHYecKoe ypaBHeHue. Biusnue




Howmep
pazzena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

TEMIIepaTyphbl Ha CKOPOCTh XMMHUYECKON peakiuu, ypaBHeHHEe AppeHuyca. MexaHusm
MPOTEKaHUs KaTaIUTUYECKUX peakiuid. XuUMHYEeCKOe paBHOBecue mpuHImn Jle
Taremnse.

Tema 3.5. PacTBOpBI, AUCIIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHHUS COCTaBa PACTBOPOB.
TepmoauHaMuyeckue XxapakTepUCTHKH Mpoliecca 00pa3oBaHus pacTBopoB. CUilbHBIE U
ciaa0ble SJICKTPOJINTBI, MOHHBIC PABHOBCCHUSA B BOJHBIX pacCTBOpax, IPOU3BCACHUC
pPacTBOPUMOCTH.

Tema 3.6. DnektponuTuyeckas AUCCOIMALMS, BOJHBIE PACTBOPBI 3JIEKTPOIHUTOB,
BOJIOPOJIHBIN NTOKA3aTeNb, PEAKLIUU OOMEHa, TUAPOIIH3 COJICH.

[Ipuuunbl 1 MexanusMm aucconuanuu. Kiaccuduxaiuss HEOpraHMYECKUX BEIIECTB C
toukn 3penus TDOJ[. Teopus xucinor u ocHoBanuil. Ampomutel. CTeneHb
JUCCOLUAIUU. DIEKTPOIUTHI CUIIbHBIE U clladble. COCTOSTHUE CUIIBHBIX 3JIEKTPOJIUTOB
B pactBopax. PaBHOBecuss B pactBopax aekTpoiauToB. KoHcTaHTa mauccomuanuu
Ca0bbIX  DIEKTPOJIUTOB.  DIEKTPOJIUTHYECKas  Juccoluanus Boabl. MoHHOe
MPOU3BEICHUE BOJIbI, BOJOPOJHBIA TMOKa3aTenb. lloHsTue 00 WHAMKATOpAX.
[TpousBeneHne pacCTBOPUMOCTH.

Tema 3.7. CpolicTBa pa30aBIEHHBIX PACTBOPOB HEAIEKTPOJIUTOB, KosmmuraTuBHbIE
CBOWCTBA pacTBOPOB, 3aKOHBI Payis.

JaBnenne HacblnleHHOro mnapa. 3akoHbl Payns u  I'enpu. Kpuockonuss u
s0ysrockonus. Ocmoc. OCMOTHUYECKOE AABJICHHE.

Paznen 4.OCHOBBI QJICKTPOXUMHNYCCKUX ITPOLCCCOB.

Tema 4.1. OKuCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.

[lonsitue o creneHu oxucieHus. OKUCIEHME M BOCCTAHOBJIEHHUE, OKHUCIUTENb U
BoccTaHOBUTENb.  CBA3b  MEXJIYy  OKUCIUTEIBHBIMU  (BOCCTAHOBUTEIbHBIMH)
CBOMCTBAaMM aTOMa W BEIMYMHOH €ro creneHu okucieHus. OKUCIUTETbHO-
BOCCTAHOBUTENbHAs J1BoiicTBeHHOCTh. Knaccudukanus OBP. Mertoasl paccTaHOBKH
koa¢ddunrenTo B ypaHeHusix OBP. Biusinue cpeast Ha OBP.

Tewma 4.2. XumMudeckue UCTOYHUKHU IEKTPUUECKOr0 TOKA. ['albBAaHMUECKHUE SJIEMEHTHI.
XUMUYECKHME MCTOYHUKH BJEKTPUYECKOrO0 TOKa. [‘albBaHMYECKHE BJIEMEHTHI,
CTaHJIapTHBIE AJIEKTPOAHBIE NOTEHUUAIBI. JIBOMHON AIEKTPUUECKUN CIIOM. Y paBHEHUE
Hepucra. PaBHOBecHBI. OnekTponaHblii noTeHuuan. CTaHAapTHBIA BOJAOPOIHBIN
JJIEKTPOLL.

Tema 4.3.Onektponu3 kak BeiHyXkaAeHHass OBP. Peakuuu, nporekaromnye Ha ”HEPTHBIX
U aKTUBHBIX JIEKTPOAAX B PAa3JIMYHBIX PAaCTBOpPAx. OJIEKTPOJIM3 PACIUIABOB. 3aKOH
@apaned. Beixox mo Toky. IIpeacraBieHne O KHHETHUKE 3JIEKTPOIHBIX ITPOLIECCOB.
DNEeKTpOIUTHYECKOe  ToJlydeHHe U paduHHpoBaHHe  MeTaioB.  OCHOBBI
raJIbBAHUYECKUX METO/I0B HAHECCHMS] METAINIMYECKUX TOKPBITHH.

Tewma 4.4. Kopposust u 60pb0a ¢ Hel.

Kopposus xak crnenctsue OBP. Tumbl koppo3uu. DNIEKTPOXUMHUYECKAS KOPPO3HSL.
OxucnauTeny. DJCKTPOJHBIE TPOIECCHl TPHU  IJIEKTPOXHUMHYECKOH  KOPPO3HH.
3aBUCHUMOCTh CKOPOCTH KOPPO3HMH OT MPHUPOABI METAIa U XapaKTepa KOPPO3HOHHOM
cpenbl. Koppo3ust mpy KOHTAKTe pa3HbIX METAIOB. METO/IbI 3alIMThI OT KOPPO3HH.

Pazgen 5. CBolicTBa MPOMBILIIIEHHO- BAKHBIX 3JIEMEHTOB U UX COECJIMHEHUM.
XuMus yriepoja.

Tema 5.1. Knaccel XMMHUYECKHUX COEIUHEHUW, CBONCTBA MPOMBIIUIEHHO Ba)KHBIX
DJIEMEHTOB M UX COCTUHEHUH.

Kowmmnosurmonnsie Matepuanbl. Kepmertsl, ¢ynnepen, kapOuH. CoeauHEHHUS THIA
kpayH-3¢upoB. CympamolieKyJsspHble TOP(PUPUHOBBIE CHCTEMBI U  KOMIUJIEKCHI
KaJIUKCApeHOB. MOJEKyJsIpHbIE M CYNPaMOJIEKYJIsipHble MamuHbl. OCHOBBI XUMHH




Howmep
pazzena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

KOOpAMHAIIUOHHBIX COCIII/IHCHPIP'I. OCHOBEBI OpFaHquCKOﬁ XUMHU.

aHaJIM3a BEIECTB U UX IIPEBPALLECHUMN.
KauecTBEHHEIN U KOJIMYECTBEHHELIN aHAIN3.

Tema 5.2. Xumudeckas uacHTHGUKAUSA. METOIbl XUMHUYECKOTO HCCIICAOBAHHS H

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IIPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 Hux Ne
No | Tembl npaktrdeckux | DopMbl IpakTUYECKUX | TpPyAO0eMKOCTb, |IPaAKTUYECKOM |pasjielia
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTh ITPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumeHoBanue 1a60paTopHbIX padot TpyaoeMKoCTh, | MpakTUUYECKO# | pa3nerna
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI. 2 1
OyHIaMEHTANBHBIC  MOHSATHS W 3aKOHBI
xumuH. CrnocoObl OMpeeNeHns KOIN4ecTBa
BEIIECTBA
2 | OxBUBaJeHT. 3aKOH SKBUBAJICHTA 3 1
3 | TermmoBoit 3¢ddexr (FHTANBNUA) XUMUIECKOH 4 3
peakuuu
4 | Xumuueckue peakuuu, BBI3BIBAIOIIINE 4 4
ANEKTPUYECKUI TOK. DNeKTPOIHBIC
MTOTCHIIMAJIBI U DJICKTPOJIBHKYIIINE CHITBI
5 | Koppo3usi metaiios 4 4
Bcero 17

4.5. BrinonHeHue KypcoBOro npoekTa/ KypcoBoil paboThl

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarONIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0uLe 7.




Tabnuna 7 — Buabel caMmocToaTeIbHOM paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3

N3yuenune TeopeTuuecKkoro Marepuania

20 20
nucuurmiuael (TO)
IToaroToBKa K TEKyIIeMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
[ToaroroBka K MpoOMEKYTOUHOM 17 17
arrectanuu (I1A)

Bcero: 57 57

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYITIO)
Y4eOHO-MEeTOAMYECKUE MaTepHalbl ISl CAMOCTOSITENILHON paboThl OOYYaroIIMXCsl yKa3aHbl B

IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YYEOHBIX M3JaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUH

MTudp/
URL anpec

bubnuorpadudeckas ccpuika

Komgectso
SK3EMIUISIPOB
B OMO/IOTEKE

(kpome
ANEKTPOHHBIX
9K3EMILISIPOB)

https://znanium.ru/read?id=452830
Pexxum nocryna: st

ABTOPU30BAaHHBIX M10JIb30BATEIIECH.

banaes, ®@. 3. O6mas xumus : yaeOHOe
nocobue / ®. 3. bagaes. - MockBa ;
Bonorga : Undpa-Unxenepus, 2024. -
352 c¢. - ISBN 978-5-9729-1714-3. -
TEeKCT : DIEKTPOHHBIN.

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

Pexxum nocryna: st
ABTOPU30BaHHBIX M0JIb30BaTeIICH.

[Mogny6nsix, JI. I1. O6mas xumus :
yueOHoe nmocobue / JLIL. [ToxmyOHbIx. —
Mocksa : UHOPA-M, 2024. — 178 ¢. —
(Briciiee oopazoBanue). - ISBN 978-5-
16-019036-5. - TekcT : 2IeKTPOHHBIH.

https://e.lanbook.com/book/211658
Pexxum gocryna: st
aBTOpI/IBOBaHHBIX HOHL30B8.TCJICI>'I.

Axwmeros, H. C. JlabopaTopHbie 1
CEMUHAPCKHE 3aHATHS 110 O0IIeH 1
HEOPraHMYeCKOW XUMHUH : yueOHOe
nocodue / H. C. Axmeros, M. K.
Asuzosa, JI. 1. bagpiruna. — 6-e u3g.,
crep. — Cankt-IlerepOypr : Jlans, 2022.
— 368 c. — ISBN 978-5-8114-1716-2. —

TekcT : 3IeKTPOHHBIN.

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

Pexxum gocryna: st
ABTOPU30BAaHHBIX MOJIb30BaTEIICH.

bopmieBckuii, A. 5. ®uzndeckas XUMus :
yueOHUK : B 2 Tomax. Tom 1. O6mas u
XUMHU4YecKast TepMoauHamuka / A. 5.
bopmiesckuii. — Mocksa : UHOPA-M,
2023. — 606 c. + Jlon. MaTepHaIIbI



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

[DnexTpoHHBIH pecypc]. — (Briciee
obpasosanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Tekcr :

AJIEKTPOHHBIMN.
https://e.lanbook.com/book/271322 | Crace, H. ®. Pemenue 3amad 1o oo1ei
Pexxum goctyna: st xumuu / H. @. Crace, A. B. KoprryHos.
ABTOPHU30BAHHBIX MOJb30BATEIECH. — 4-¢ u3n., crep. — Cankr-IlerepOypr :

Jlanp, 2023. — 168 ¢. — ISBN 978-5-
507-45529-4. — TeKcT : ANEeKTPOHHBIH.

7. IlepeyeHb MEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX [Jii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HaumenoBanue

https://Ims.quap.ru | OHmaiiH-KypC ¢ MyJIbTUMEIUHHBIMU MPE3CHTALUAMHE 10 TUCIUILIHHE
pa3MelleH B cucTeMe IUCcTaHIMOHHOro o0yuenus 'Y Al

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUEHUs, HCIOJIB3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca MO TUCIUILINHE.
[lepeuenp UCIOIB3YEMOTO MPOTPAMMHOT0O OOecTieueHus npeacrasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

No /1t HanmenoBanue

OnekTpoHHas nHopmarmoHHo-o0pa3oBaTenbHas cpena ['Y Al «aTterpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyauukamu 'Y AII (BBeneHa B
skcrutyaranuto npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeuenb Moayieit u
uX (yHKIMOHATIBHOE Ha3HAYCHHE M3JI0XKEHBI 1Mo cchlike https://quap.ru/it/system/iso

OdunmansHblii callT 00pa3oBaTeNbHOIl opranu3aiuu B ceti «HTEepHET
(https://quap.ru/), pazpadotan cotpyauukamu ['YAIT (BBeeH B dKCILTyaTaIUIO
IMpukazom ['VYAII ot 23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (morosop I'VAIIL, urdopmarius o JIUIEH3UH MTPeICTaBIeHA 10
cepiike https://quap.ru/it/system/iso/po)

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO JUCITUILTHHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmuie 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne HanmenoBanue

n/



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

DeKTpOHHBIE OMOIMOTEYHBIE PECYPCHI U CUCTEMBI

1 OnexTponHbIid Katanor oubnmoreku ['YAII ¢ noctynom k 6a3e MoIHOTEKCTOBBIX
u3nanuii (https://lib.quap.ru.), moctyn yepes TMUYHBINA KAOWHET YUTATENIST OMOINOTEKH
I'VAII

2 Hayunas snexrponnas 6uoanoreka «eLIBRARY» (https://elibrary.ru/), noctym uepes
TuaHbIN kabuHeT unrtatens oudnuoreku 'Y AT, a taxxke no IP -anpecam ['YAII

3 DBC «Jlanb» (https://e.lanbook.com/), moctyn yepe3 nuUHBIA KAOWHET YUTATEIISA
oubmmorexku ['YAIIL, a Taoke no IP -agpecam I'YAIIL
4 OBC Koncopruyma a’dpokocMuueckux By30B Poccun (http://elsau.ru/ suai), noctyn mo

IP-agpecam ['VAII

5 3BC Znanium (https://znanium.ru/), noctyn yepe3 TUYHBII KAOMHET YUTATEIIS
ouomoteku ['Y Al a Taxxke no IP -agpecam 'Y AII

6 OopasoBarenbHas wiathopma «tOpaiit» (https://urait.ru/), nocryn uepes JuUHBINH
kabunet ynrtatens oudamorexu 'Y All, a taxke mo IP -agpecam ['VAII

7 Hayunas anekrponnas oudnuoreka «KubdepJlennnka» (https://cyberleninka.ru/),
cBOOOIHBIH JIOCTYTI

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHWYECKOH 0a3bl, HEOOXOAUMOW JUIsi  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIHUILTNHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun

/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)
MynbTuMeanitHas TEKINOHHAS ay AUTOPUS 32-01 (I'acremno,15)
Crenpanu3upoBaHHas XMMHUYecKas JadopaTopus ¢ 33-02, 33-04
WCIIOJI30BAaHUEM JIEMOHCTPAIIMOHHBIX TUIAKATOB, (I'acremno,15)

71a00paTOPHBIX CTEHJIOB U YCTAHOBOK JUISI OTpEe/IEEeHUs
SKBUBAJICHTA METAJIA, U3MEPEHHUS DJIEKTPOJAHBIX [IOTCHIIMAIIOB,
CKOPOCTH KOPPO3UU METAJIOB; aHAJTUTUYECKUE U DIIEKTPOHHBIE
BeChl; JabopaTtopHble pH-MeTpbl, HeHTPUDYTH U KAJTOPUMETP

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHOW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
Crnucok BOnpocos;
JuddepeHunpoBaHHbIN 3a4ET TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYYalONMMHCS MPUMEHSETCS 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKajla ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIIUI



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/

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
(GauTCHO»

OO0yuaromuiics:

— T1yOOKO U BCECTOPOHHE YCBOUJI MPOTPAMMHBIN MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYPHI,
TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHHS C MPAKTHYCCKOU
NeSTEILHOCTHIO HAPABIICHHUS;

— yMeJ0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTACMBIE UM HJICH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIaJICET CHCTEMOM CITeIIMaTM3UPOBAHHBIX TTOHITHH.

— nipaBWIIbHO BBIMOIHMI OT 90% 10 100% TecTOBBIX 3aMaHuii .

«XOpOoLIO»
(GavTCHO»

OOyuarommiics:

— TBEPAO YCBOWJ IMPOrPAMMHBIN MaTepuall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOW JeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOMU CIeMAIU3UPOBAHHBIX TTOHATHH.

— nMpaBWJIBbHO BeIMOJHUA OT 70% 10 89% TeCcTOBBIX 3aaHuil .

«YHAOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IMPOrpaMMHBIN MaTepual,
M0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIONYCKAeT HECYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— UCTIBITBIBAET 3aTPYIHEHHS B MPAKTUYECKOM MPUMEHEHUH 3HAHHMA
HaIpaBJICHUS,

— c1ab0 apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— 3aTpyAHSETCS B OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJIJICET CUCTEMOM CIELUATM3UPOBAHHBIX MOHIATHUM.

— MPABHJIBHO BRINOJHUI OT 51% 10 69% TeCTOBBIX 3aaHuil .

«HCYHAOBJICTBOPUTCIILHO»
«HE 3a4TCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;

— JIOTyCKaeT  CYLIECTBEHHblE  OIIMOKM U HETOYHOCTH
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IIPUMEHEHNH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,;

— He (OpMYJIMPYET BBIBOAOB M 0000IICHUH.

— NPaBUJILHO BBINOJIHUI MeHee 51% TecTOBbIX 3aaHuil .

npu

[Tpumeuanue: 1o perenHnto kadeapsbl NPOLEHT IPABUIILHO BBINOJHEHHBIX TECTOBBIX 3a/[aHUH MOXKET OBITH

N3MCHCH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bompocsr (3amaun) nmst sKk3ameHa mpeIcTaBieHbl B Tadsmie 15.

Tab6muia 15 — Boripocs! (3amaun) 115 9K3aMeHa

No mi/mm [Tepedyens BonmpocoB (3a1ad) 11 IK3aMeHa Koz
WHAMKATOpa
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / qudd. 3adera
No [Tepeuens BompocoB (3amay) ans audd. 3adera Kon
/11 WHIUKAToOpa

1 ChopmynupyiiTe HOHATHE KBAHTOBO-MEXaHUYECKOTO MOJX0Ja K

OIIK-1.3.1




OMUCAHUIO MOBEACHUs 3JeKTpoHa. Omnpenenure BEpOSITHOCTHBIN
XapakTep JIIBHKEHUS Hu KOPITYCKYJISIPHO-BOJIHOBYO
JIBOMCTBEHHOCTD.

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

OIIK-1.V.1

ChopmynupyiiTe MOHATHE KBaHTOBOro uwmcia. [lepednciure
tunsl AO.

OIIK-1.3.1

Jlaiite ompeneneHue KBaHTOBOW stueiiku. CdopMmyaupyiTe
npuniun  [laymu.  Cdopmynupyiite  mpaBmwino — XyH7a.
Chopmymnupyiite npaBuio KiieukoBckoro.

OIIK-1.V.1

(62}

Bpruncanre MosisipHyto Maccy cepHoit KucioTbl (H2SOy).

OIIK-1.¥.1

Ckonpko JUTPOB XJIOPOBOJIOPOAA oOpa3yercs npu
B3auMoJeiicTBuM 1 Mok Bojtopoaa ¢ 1 Mouib xJiopa.

OIIK-1.V.1

ChopmynupyiiTe COBpeMEHHOE TOHHMAHUE MEPHOIUICCKOTO
3aKOHA. YKQKWUTE€ OCHOBHBIC TMPHUHIUIBI EPUOJIUYECKON
cucteMbl dsiemenToB .M. Menieneena.

OIIK-1.V.1

OxapakTepu3yiTe  CTPYKTYpy  IEpUOAMYECKOU
(nepuoibl, rpynnbl, HOATPYIIbI).

CHCTCMbI

OIIK-1.V.1

ChopmynupyiiTe  NEepUOAMYHOCTH  U3MEHEHUS  CBOWCTB
3JIEMEHTOB: pPaJNyC aTOMOB W HOHOB, SHEPIHMH HWOHH3AIIWU,
CPOJCTBO K JJIEKTPOHY, ANEKTPOOTPHUIIATEIHHOCTD,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHAS ~ CIIOCOOHOCTh.  BhIsiBUTE
CBSI3b CBOMCTB aTOMOB ¢ moioxeHuem B [lepuomudeckoit
CUCTEME.

OIIK-1.V.1

10

OHpeI[eJ'II/ITe YHUCJIO BAJICHTHBIX JJICKTPOHOB B ATOMEC MOJ'II/I6,I[eHa.

OIIK-1.V.1

11

VYKaKuTe OCHOBHBIE TUIIBI XUMUYecKoi cBsizu. Chopmynupyiite
MOHSATHE KOBAJICHTHOW CBs3u. OnuIMTE BUABI KOBAJICHTHOU
cBsi3H (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN).

OIIK-1.3.1

12

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

OIIK-1.V.1

13

OxapakTepu3yiiTe HEBAJICHTHBIC THUIIBI CBSI3€W: WOHHAs CBS3b,
METaJUINYECKas CBsA3b, BOJOPOAHAs CBs3b, CWIbl BaH-nep-
Baanxbca.

OIIK-1.V.1

14

Chopmynupyiite Teopuro THOpUAM3AIMM U €€ BIUSHUE Ha
TE€OMETPUIO MOJIEKYIL.

OIIK-1.V.1

15

OXapaKTepHSYﬁTe MOJIIPHOCTh U MOJIAPU3YEMOCTDb KOBaJICHTHOM
CBs31 1 MOJICKYJL.

OIIK-1.V.1

16

ChopmynupyiiTe OCHOBHBIE TTOJIOKEHUS METOJIa MOJEKYJISIPHBIX
opoutaneii (MMO). J[laiite ompeneneHrue CBA3BIBAIOIIUM U
pazpeixisiomiuM - MO.  ChopmynupyiiTe MOHATHE KPaTHOCTH
CBsI3M ¢ ToukH 3peHust MMO.

OIIK-1.V.1

17

OxapakTepu3yiTe BHUAbl MEXKMOJICKYISPHBIX B3aHMMOJICHCTBHIA.
[IpuBenuTe MpUMEPHI ITUX B3AUMOJAECHCTBHMN.

OIIK-1.3.1

18

ChopmynupyiiTe TOHATHE  XUMHUYECKOH  TEPMOJWHAMHKH.
Chopmynupyiite mnoHsTHE HHTanbnuu. JlaiiTe omnpenencHue
3akoHny ['ecca.

OIIK-1.V.1

19

ChopmynupyiiTe MOHSATHE SHTPOMIUH,
W3MEHEHWE B Pa3TUYHBIX IIPOIIECCax.

OXapakTepusyure ee

OIIK-1.V.1

20

Haiite onpeneneHue cBoOo1HOM sHeprun I'm60ca.

OIIK-1.V.1

21

[Ipu B3ammoperictBuu 6,3 r kene3a ¢ cepoi Beaemmioch 11,31
k/x temnotel. OmpenenuTe TEIIOTY 00pa3oBaHusl Cyabhuaa

OIIK-1.V.1




xeresa FeS.

22

XUMUYECKOM
CKOPOCTH

KHMHCTHKU.
PCAKIIHNH.

Cdhopmynupyiite MIOHATHE
Oxapaktepusyinre KOHCTaHTY
Cdopmynupyiite npasuio Baat-I'odda.

OIIK-1.V.1

23

OxapakTepu3yiTe MOHATHE XUMHUECKOTO paBHOBecHs. [IpuHITUT
JIe IIlaTense.

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 TIOHATHE PACTBOPOB. YKaKHTE
BBIPAKEHHUS KOHIICHTPALUH pacTBOpOB.
KOJUIMTaTUBHbBIE CBOWCTBA PACTBOPOB.

OIIK-1.V.1

26

OOBsCHUTE TIOHMKEHHE TEMIIEpaTyphl 3aMep3aHHs pacTBopa ¢
YBEIMUYEHUEM  KOHLIEHTPAllUM  PAacTBOPEHHOIO  BELIECTBA
OTHOCHUTEJIBHO YUCTOrO0 PACTBOPUTEIIS.

OIIK-1.V.1

27

OxapakTepu3yiiTe MOHSATHE AMCIEPCHON cuctembl. [IpuBenute
KJIACCU(DUKALIHIO TUCTICPCHBIX CHCTEM.

OIIK-1.3.1

28

Chopmymnupyiite MIOHSITHE HACBIIIEHHOTO
ChopmynupyiiTe TOHSITHE PACTBOPUMOCTH.

pacTBopa.

OIIK-1.3.1

29

VKaxuTe pasauuus MEXAY pacTBOpaMU  DJIEKTPOJIUTOB U
HERNEKTPoUTOB. CHOpMYIHUPYHTE TEOPUIO 3IIETPOIUTHICCKOM
muccoumanuu  (TDJ]) Appenuyca. IlpuBenure MexaHu3Mm
JCCOLIHAIIMH.

OIIK-1.V.1

30

ChopmynupyiiTe Teopuu KHUCIOT U OCHOBaHUU. Omnuiute

QJICKTPOJUTHUYCCKYIO AUCCOIMAIINIO BOABI.

OIIK-1.V.1

31

ChopmynupyiiTe MOHATHS HMOHHOTO TMPOM3BEACHUS BOIBI H
BOJIOPOJIHOTO MOKAa3aTedIsl.

OIIK-1.V.1

32

OxapakTepu3yiiTe NOHSTHE NPOU3BEIEHUS PAaCTBOPUMOCTH.
[IpuBenuTe NMpaBuiia 3allMCH YPaBHEHUI HOHHBIX PEAKIIMMH.

OIIK-1.V.1

33

OnuiuTe THAPOIIU3 CONIEH U TPUBEAUTE MPUMEDPHI.

OIIK-1.V.1

34

Omnpenenure KOMMYECTBO KATHOHOB B pacTBOpe, ecid B 1 1
BOJHOTO pactBopa cojepxutcs 0.05 Mosib HUTpaTa aMMOHHSL.

OIIK-1.V.1

35

Cohopmynupyiite MIOHSITHE 0 CTETICHU OKHCJICHHUS.
OxapakTepu3yiTe TMOHATUS OKUCIEHHME M BOCCTaHOBJIEHHE,
OKHCJIUTEIb U BOCCTAHOBUTEIID.

OIIK-1.V.1

36

VYKaxkure MeTo/bl pacCTaHOBKU KO3(PPUIHMEHTOB B YpaBHEHUSX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUH.

OIIK-1.3.1

37

OxapakrepusyWre  NOHATHE  DJEKTPOJHOTO  IOTEHLHUANA.
OxapakTepu3yiTte siBI€HHE TBONHOTO 3IEKTPUUYECKOTO CIIOSL.

OIIK-1.3.1

38

Vkaxure  3aBUCUMOCTb  3JJIEKTPOJHOrO  MOTEHIHana  OT
TEMIIEPATYPhI U KOHLIEHTPALUU. YKaXxuTe ypaBHeHne HepHera.

OIIK-1.3.1

39

Omnpenenure 9JIC raabBaHUYECKOTO 3JEMEHTA, COCTOSALIETO U3
KEJIE3HOTO U cepeOpsSHOro 3JeKTPoJ0B, MorpyxeéHHbix B 0,1M
pacTBopbl uX HUTPaToB (E°(Fe2+/re)=—0,44B, E%(ag+/ag)=0,80B).

OIIK-1.V.1

40

Chopmynupyiite monsitue snekTponusa. [IpuBeaute peakiuw,
MPOTEKAIOMNEe HAa WHEPTHBIX W AaKTUBHBIX DJJEKTPOJaX B
pa3IMYHBIX PaCTBOPAX.

OIIK-1.3.1

41

OxapakTepu3yiTe IEKTPOIIH3 PACTBOPOB M PACILIABOB.

OIIK-1.3.1




42 Cdhopmynupyiite 3akon Dapazes. OIIK-1.3.1

43 OO6ocHyliTe BBIJICIICHHE BOJIOPOA TIPH JEKTPOJIU3E BOJTHOTO OIIK-1.V.1
pactBopa Hutparta Hukest (Ni(NO3)2) (37eKTpoibl yroibHBIE).

44 Oxapakrepusyiite Tunbsl kopposuu. Chopmynupyiite monstue | OIIK-1.V.1
ANEKTPOXUMUYECKON  KOPPO3UH.  YKQKUTE  DIIEKTPOJIHBIE
MIPOLIECCHI TTPH IICKTPOXUMHUECKON KOPPO3HH.

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

IlepeyeHp TeM AJIs BBIOJIHEHUS KypCOBOT'O NPOEKTa/ KYpCOBOW pabOThl Ipe/CTaBIICHbI
B TabauIte 17.
Tabnuna 17 — Ilepeyerb TeM JUist BHIIOJHEHUS] KYPCOBOTO MPOEKTa / KYpCOBOM pabOThI

Ne i/m
paboTHI

[TpuMepHBIii TepedeHb TeM TSI BBITOJIHEHUS KYPCOBOTO IMPOCKTa/ KypCOBOM

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsS TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

Ne
/o

[IpuMepHBIii epeYeHb BOIIPOCOB ISl TECTOB

Konx
WHJUKaTOpa

1.

3ajaHue 3aKphITOrO THMA C BLIOOPOM OJTHOTO MPABHIIBHOTO OTBETA.

Wuctpykmms: [Ipounrtaiite TeKCT, BBIOGPHTE NPABWIBHBIA BapHaHT
OTBETA.

Ha snexrpoaax B ranbBanudeckoM snemente Zn | HaSO4 | Pb mpotekaror
MIPOIIECCHI ...

A) Zn® —2e = Zn?*; 2H* + 2e = H;
B) Pb? — 2e = Pb?*; 2H* + 2e = H;
B) Zn® —2e = Zn?*; Pb?* +2e = Pb°
I') Zn® —2e = Zn?*; Zn?* +2e = Zn°
1) Pb® — 4e = Pb**; 2H* + 2e = H;
Kirou ¢ mpaBusibHbIM OTBETOM: A

OIIK-1.3.1

3a/iaHue 3aKpBITOTrO THIMA ¢ BHIOOPOM HECKOJIBKUX MPABUIIBHBIX OTBETOB.
Wuctpykuus: [IpounTaiite TekcT U BeIOEpUTE MPABUIIbHBIE OTBETHI.

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

B)unciy 21€KTpOHOB B €70 aTOME;
B) 3apsany sapa atoma;

I') unciy HEUTPOHOB B €0 aTOME;
J1) MaccoBOMy 4HCIy;

E) oTHOCHTENBHOI aTOMHOI Macce.

OIIK-1.3.1




Kitou ¢ npaBunbHbiMu oTBeTamu: A,b,B

3ajaHue OTKPHITOTO TUIIA OIIK-1.3.1
WNucrpykupma:  IlpounraiiTe TEKCT M 3alMINATE  PAa3BEPHYTHIN
00OCHOBAHHBIN OTBET.
Ompenenure 3HauYCHHs KBAHTOBBIX ducen N u L aist AyeKTpoHOB 4f-
IIOyPOBHH.
OtanonHblit orBetr: s snekTpoHoB 4f — raBHOE KBaHTOBOE YHCIIO
paBHO N=4 u opOuTaILHOE KBAHTOBOE YMCII0 paBHO miist f mogypoBHs 1=3.
3ajaHue 3aKphITOrO THIA HA YCTAHOBJICHUE COOTBETCTBHUSI. OIIK-1.V¥.1
Nucrpyknusa: IIpounTaiite TekCT U ycTaHOBUTE cOOTBeTCTBHE. K Kak 1011
MO3MULIMK, JIaHHOW B JIEBOM CTOJIOLE, NOJOEPUTE COOTBETCTBYIOILYIO
MO3UIIMIO B IPABOM CTOJIOLIE).
CooTBeTcTBHE MEXIy 3HAYEHHEM OpPOUTAIBHOIO KBAHTOBOI'O YHCIA U
0003HaYCHUEM TTOLYPOBHSI.
3navyenue opOutanpHoro uncina | O603HaYeHHE TTOAYPOBHS
?
A 0 1 s
b 1 2 p
B 2 3 d
r 3 4 f
A b B I
Kittou ¢ mpaBuibHBIM 0TBeTOM: A-1, B-2, B-3, I'-4
3ajaHue  3aKphITOrO  TUNAa  Ha  ycraHoBieHue  mpaswibHO# | OIIK-1.V.1
MIOCJIEZI0BATEIBHOCTH.
Nucrpyknpsa: IIpounTaiiTe TEKCT M YCTAaHOBUTE IIOCIEN0BATEIBHOCTD.
3anumMre  COOTBETCTBYIOLIYIO  IOCIEI0BaTEIbHOCTH OyKB — clieBa
HaIpaBso);
Pacnonoxute snementsl VIIA moarpynmsl B MOpsiKe BO3pacTaHUs
aTOMHOTI'O pajuyca.
A) F;
b) ClI;
B) Br;
DK
) At
Kittou ¢ npaBuibHbIM 0TBETOM: A-B-B-I"-J1
3a/iaHue 3aKphITOTrO THIMA ¢ BHIOOPOM HECKOJBKHUX MpaBMiIbHbIX 0TBeTOB. | OITK-1.3.1

Wuctpykuus: [IpounTaiite TekcT U BeIOEpUTE MPABUIIbHBIE OTBETHI.
[lepeuncante METO/BI MOITYUYEHUS TUCTIEPCHBIX CUCTEM (PU3NUECKOM
KOHJIeHCcaIlnei.

A) 3aMeHa pacTBOPUTES




b) koHnencanus u3 napos
I') o6pa3oBaHre MaIOPACTBOPHMOI'O BEIICCTBA
J1) TOHKOE U3MeJIbUeHHE TBEPIOrO MaTeprasa

Kitou ¢ npaBunibHbIM 0TBeTOM: A, b

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

WNuctpyknus: IlpounTtaiiTe TEKCT, BbIOCPUTE MPaBUIBHBIM BapUaHT
OTBETA.

CkopocTh peakuuu (TemIeparypHblii KO3(QUIMEHT paBeH 2) IMpH
MOBBIIICHUH TeMITepaTypbl Ha 80° yBEIUYHUTCS B ... pas.

A) 256

b) 128

B) 32

') 16

)8

Kurou ¢ mpaBuJIbHBIM OTBETOM: A

OIIK-1.3.1

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

Wuctpykuus: [IpounTaiite TEKCT U yCTAaHOBUTE MOCIIEIOBATEIBHOCTD.
3anmumuTe  COOTBETCTBYIONIYIO  IIOCIEAOBATEIBHOCTH OyKB — ClieBa
HaIpaBo);

Pacnionoxwure coeiMHEHMS B MOPSIKE BO3PACTAHUS CTENICHH OKHCIICHHS
aToma azoTa:

A) N2

B) N2Os

B) HNO>

I') NH3

/) NO

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

OIIK-1.V.1

WNucrpyknpa:  [lpounraiiTe TEKCT M 3alMIIATE  PAa3BEPHYTHIN
00OCHOBAHHBII OTBET).
[IpounTaiiTe TEKCT U 3aUIINUTE PA3BEPHYTHI 00OCHOBAHHBIN OTBET).

[Ipu neiicTBuM U30bITKA pa30aBIEHHON cEpHON KUCIOTHI HAa 24 T MarHus
TEOPETUYECKH JIOJKHO BBIICIINUTHCA ... JI MOJIEKYJISIPHOTO BOJOPOAA.

OranonHsli orBetT: U3 ypaBHenus peakuun Mg+H2SO04=MgSO4+H:
BHUJIHO, 4TO U3 | MOJIb MarHus moyy4arot 1 MoJb BOJOPO/Ia,
COOTBETCTBEHHO KOJIMYECTBO MarHusi paBHO | MOJTb
n(Mg)=m/M=24/24=1 mo1b, COOTBETCTBEHHO BBICITUTCS | MOJIb
Bonopoaa N(Hz2)=1 mounsk. [Ipu HOpManbHBIX ycnoBUsSX | MO rasa
3anumaet 22,4 1. Cnemosarensro V(H2) =1*22,4=22,4 1 06BbEM
BOJIOpOJA paBeH 22,4 1.

OIIK-1.V.1

10.

3ajaHue 3aKphITOrO THIA HA YCTAHOBJIEHUE COOTBETCTBHS.
WNucrpyknnsa: [IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBUE.

CoOTBETCTBHE THIIA )IHCHepCHOﬁ CHCTEMbI U Ha3BaHUJ BCIIIECTBA
\ \ Tun gucnepcHon \ Bemectso

OIIK-1.V¥.1




CHCTEMBI
A XK/T 1 Tyman
b T/ 2 JpiM
B I'/K 3 Ilena
r T/K 4 Peunoii mn
Ji| KK 3 Mosoko

A b B r Ji|
Kirou ¢ nmpaBunsHbM otBeTOM: A—1, b—2, B-3, -4, /I-5

IIpumeuanne: CucremMa OLIEHUBAHUS TECTOBBIX 3aaHHM:

1 Tnn) 3agaHre KOMOMHHPOBAHHOTO THIA C BEIOOPOM OJHOTO BEPHOT'O OTBETA M3 UETHIPEX NMPEIIOKEHHBIX M 000CHOBaHUEM
BBIOOpa CUHMTAETCS BEPHBIM, €CIM IPABIJIBHO yKa3zaHa IU(pa W NPHBEICHHl KOHKPETHBIE apTyMEHTHI, MCHOJB3yeMble IpH
BBIOOpe oTBeTa. [loiHOE coBHazeHHe ¢ BEpHBIM OTBETOM OIEHMBaeTcs | GamioM, HEBEpHBIH OTBET WIH ero orcyTcTBHe — 0
GauoB.

2 Ttun) 3agaHne KOMOMHHPOBAaHHOTO THIA C BBIOOPOM HECKONBKHX BAapHAHTOB OTBETAa M3 MPEAJIOKEHHBIX M Pa3BEPHYTHIM
00OCHOBaHMEM BBIOOpA CUHMTAETCS BEPHBIM, €CIM IPABUIBHO YKa3aHbl HU(GPHl U HPUBEACHBI KOHKPETHBIE apryMEHTEHL,
UCIIONB3yeMble IpU BEIOOpe 0TBeTOB. [loTHOE coBMaieHHe ¢ BEPHBIM OTBETOM OIIEHHBAaeTCs | GamioM, eciu JOMyIIeHbl OMIHOKH
WM OTBET 0TCyTcTBYeT — 0 Gasios.

3 Tun) 3amaHue 3aKpHITOTO THIA HA YCTAHOBJIEHHE COOTBETCTBHS CUHMTAETCS BEPHBIM, €CIIM YCTAHOBJICHHI BCE COOTBETCTBHS
(mo3MILMK U3 OJJHOTO CTOJIONA BEPHO COIOCTABJIEHBI C IMO3HIMSAMH APYroro croiodna). [logHoe coBmaseHne ¢ BEPHBIM OTBETOM
oueHuBaeTcs 1 6ayuioM, HeBEpHBIH OTBET WX ero oTcyTcTBHE — 0 6auioB.

4 tum) 3agaHue 3aKpBHITOTO THIIA HAa YCTAHOBJICHHE IOCIEIOBATEIBHOCTH CUUTACTCS BEPHBIM, €CIIM INPaBHIBHO yKa3aHa BCS
nocnegoBarensHoCcTh udp. [TonHoe coBmaneHue ¢ BEpHBIM OTBETOM OIGHHBAeTCS 1 GamioMm, eclu AOMYLICHBI ONIMOKH WM
OTBET OTCyTCTBYET — () GayuIoB.

5 Ttum) 3amaHWe OTKPBITOTO THUMA C Pa3BEPHYTHIM OTBETOM CUMTACTCSl BEPHBIM, €CIM OTBET COBIAJAeT C STAJOHHBIM IO
COIepIKaHHIO 1 TMONHOTE. [IpaBHIIBbHBIN OTBET 32 3a/aHie OLCHUBASTCS B 3 Gaia, eciy JOIyIieHa OHa OmHrOKa \ HETOYHOCTH \
OTBET MMPABUJIbHBIH, HO HE MOJHBIHN - 1 Gam, ecnu gomymieHo Gosiee 1 omubku \ OTBET HenpaBWIbHBIA \ 0TBeT OTCyTCTBYET — O
6aiIoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIMIUXCS 3a09HOU (hOPMBI
00ydJeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He mpeaycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJIEpKaTCi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernamMeHTHpYHOIIMX NOPANOK MU MPOLEAYpPY
IIPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTAHBI

11.1. MeTtoauueckne yKa3zaHUs M7 OOYYArOMIMXCS IO OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOE W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIHHIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydHOW MbICTU. B yueOHOM mporiecce JIEKIUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYIO (yHKIMU. JIKIHs pacKphiBaeT MOHATHHHBIN ammapat




KOHKpPETHOW 00JacTH 3HaHWS, e€ MpOoOJeMBbl, JaeT IEeNbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKa3bIBACT B3aMMOCBS3b C IPYTHUMHU JUCIUTUIHHAMH.

[TnanupyeMble Pe3yJIbTaThl IPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXKI0M KOHKPETHOM TEME;

— TIOJyYEHHE OIbITa TBOPUYCCKOM pabdOThI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE MNPO(PEeCCHOHATBHO-IEIOBBIX  KAa4yecTB, JIIOOBH K  NPEAMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH WU TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMIKAKMIINE TOBI;

— HAY4YUThCS METOIMYECKH 00padaThiBaTh MaTepHall (BBIACIATH TIJIABHBIC MBICIH U
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  MOJIy4YE€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHSATHH.

JICKIIMOHHBIA  MaTepuad MOXKET COINPOBOXKIATHCS JIEMOHCTpAIlMEH  CIIalIoB |
UCIIOJIb30BAaHUEM pa3JlaTOYHOrO MaTepuaja MpH IPOBEICHUU KOPOTKUX JHCKycCHH 00
OCOOCHHOCTSX MPUMEHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CTpyKTypa OpeaoCTaBiICHUs JIEKIIMOHHOIO MaTEpUaa;

— JIGKIIMH COTJIACHO pazzaeiiam (Tadir.3) u temam (Tadir.4).

11.2. Metoauueckue ykazaHusl A7 OOy4YalOIIMXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX

pabor

B xozme BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHON XapaKTEpPUCTHKONW 0O0yYaroIerocs.
Brinonnenue n1abopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITU.

Boinonnenue nabopaTopHbIX pabOT 0OyYaIOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCHMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIlUM PEIIeHUE CIeTyOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUIUIHBI;

— 3aKpeIUICHHEe, PAa3BUTHE U JETAIN3allds TEOPETUYECKUX 3HAHUMN, IOJYYEHHBIX Ha
JEKIUSAX;

— TOoJy4YeHUe HOBOM MH(OpPMAaLMU 110 U3yYaeMOW JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py10BaHHEM U TPUOOPaAMHU.

3aganue u TDe6OBaHI/I$I K IPpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

3agaHue K BBIIOJHEHUIO TaOOpaTOPHOM pabOThI BBIAAETCS MpErnojaBaTeieM B Hayalle 3aHsATHS B
COOTBETCTBUU C IUTaHOM 3aHATHH. Tembl 1abopaTopHBIX pabOT MpuBeAeHbI B Ta0s. 6 JAaHHOMN
POTPaMMBI.
Brinonnenue nabopatopHoit paboThl COCTOUT U3 TPEX ITAIOB:
- aHAJIMTUYECKOTO;
- pacyeTHO-TpaPpUIECKOTO;
- KOHTPOJIBHOTO B BUJIE 3AIIUTHI OTYETA.
CrpykTypa 1 hopma oTueTa 0 1abopaTopHOM paboTe

Otuer o 1abopaTtopHOi paboTe AOIKEH COAEPkKAaTh: TUTYJIBHBINA JTUCT, OCHOBHYIO YacTh,
BBIBO/JIbI 110 pe3yJbTaTaM UCCIETOBAHUM .




Ha mumynvHom aucme NOIKHBI OBITh YKa3aHBI: Ha3BaHHWE JWCIHUILTMHBI, Ha3BaHHC
nabopaTopHOil paboThl, (GaMuiIMs W WHHULMATB TpernojaBaTens, (aMuwinsg W HHUUAIBI
CTYZICHTa, HOMEp €ro y4eOHOU IpyIIIbl U AaTa 3aIlUThl pa0OTHI.

Ocnosnasi uacms JOJDKHA COJIEpXKaTh 3aJaHHe, pe3yJIbTaThl SKCIEPUMEHTAIHHO-
NPaKTUYECKON pabOThI, pACUCTHO-aHAIUTUICCKHAE MaTEPHAIbl, TUCTUHT KOIa/CKPUH dKpaHa.

Bv1600v1 110 IpoiennaHHOM paboTe JOIKHBI COJIEPKATh OCHOBHBIE PE3yJIbTAThI 110 padoTe.
TpeGoBanus k 0hopMIIEHUIO OTYETA O JIabOopaTOpPHOI paboTe

TUTyIBHBIN JIMCT OTYETA JOJHKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu I'Y AT https://guap.ru/regdocs/docs/uch

OdopMieHre OCHOBHOW YacTH OTYETa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeOGoBaHusi IpUBEIEHBI B CEKTOpEe HOpMaTWBHOW JokyMeHTammu [YAII
https://quap.ru/regdocs/docs/uch

[Ipu dopmMHpOBaHUU CIIMCKA MCTOYHUKOB CTYJCHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUsI CIIMCKAa MCTOYHHKOB
NPUBEICHBI B CEKTOPE HOpMaTHBHOM gokymenTarnuu I'Y ATl https://guap.ru/regdocs/docs/uch

11.3. Meroauyeckue yka3aHus sl O0yYarOIIMXCs M0 MPOXOKISHUIO CaMOCTOSATEIbHOMN
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIILHON paboThl, y oOywaromerocst (hopMHUpYyeTCs
1enecoo0pa3Hoe IIaHUpOBaHUe pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUs
¥ HaBBIKA B YCBOCHHU WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBACT BBICOKUU
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MetoauyeckumMu ~ MaTepuaiaMH,  HANpaBJSIIONIMMH  CAMOCTOSITENbHYIO  paboTy
00yJaronuxcs BISIOTCS:

— y4eOHO-METOIMYECKHI MaTepHal Mo AUCIHUILINHE,

— METOAMYECKHE yKa3aHHs MO BBHIMOJHEHHUIO KOHTPOIBHBIX paboT (11 00ydaromuxcs
1o 32049HOU (popme oOydeHHs).

11.4. Metoauyeckue yKazaHUs i1 OOyYaroOUIUXCs MO TPOXOXKICHUIO TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEYEHUE CEeMecTpa C IIeJbI0 OLEHMBAHUS X0Jla OCBOEHUS
JUCLUTUINHBI.

B teuenue cemecTpbl CTYJEHTHI:
- 3alIMIIAI0T JJabopaTopHbIe paboThI (4 1IT);
- BBITIOJTHAIOT TECTUPOBAHMSI 10 MaTepuaiaM Jiekiuu B cpene LMS.

JUist TeKyILero KOHTPOJIsl YCIIeBAEMOCTH UCIIONb3YIOTCS TECTHI, IPUBEICHHBIE B TaOJIUIE
18.

CBoeBpeMeHHasl cjaya OTYETOB MO JIAOOpaTOPHBIM M MPAKTUYECKUM 33JaHUSAM H
MOJIOKUTEIBHBIA PE3yNIbTaT Ha 3allUTE 3TUX PA0OT MOXKET YUUTHIBATbCS NPU TMPOBEACHUU
IIPOMEXYTOUYHOH aTTeCTaluu.

11.5. Metoauyueckue ykazaHus JJisi OOyYaroUIUXCs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTalluH.

B Teuenue cemecTpa ctyaeHTy HeoOxonuMo caatk He MeHee 5S0% mabopaTopHbBIX padoT,
He MeHee 50% MpakTHYeCKUX padoT, BHITIOJHUTH TECTHpOBaHMs B cpeae LMS He Hike OleHKH
"yaoBieTBOpUTENbHO". B Cilyyae HEBBINMOJHEHUHU BBIIIEU3I0KEHHOIO, CTYJIEHT, IPU YCIEITHOM


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

MPOXOXKACHUNA TNPOMEXKYTOUHOW arrectaul B Qopme aud.3adera, HE MOXKET IOJyYUTh
aTTECTAMOHHYIO OLICHKY BBIIIE "XOpo1Io"

Cucrema OLICHOK IIPHU NPOBEIECHUU TEKYIIETO KOHTPOJSA U MPOMEKYTOYHOU aTTECTALMU
OCYILECTBIISIETCS B COOTBETCTBUU C PYKOBOISIIUM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTaluu
CTYJICHTOB ¥ AaCIHPAHTOB, OOYYAlOMIMXCSA IO OOpa30oBaTENbHBIM MPOTPAMMaM BBICIIETO
obpaszoBanus B 'YAID» https://docs.quap.ru/smk/3.76.pdf



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHEcCHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




