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AHHOTaNINA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— mporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO TMOAroToBkw/ crenuanbHoctd  23.03.01
«TexHONOoTusl TPAHCIOPTHBIX TPOLECCOBY HarmpaBieHHoCTH/criennanu3anuu - «Opranuszanus
NEPEeBO30K U yMpaBlI€HHE B €IWHOM TpaHCIOPTHOHN cucteme». JlucuuruimHa peanusyercs
kadenpoit «NeS».

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHIINN

OIIK-1 «CnocoOeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIE 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOJACITUPOBAHUS B PO(HECCUOHATILHOM e TEIbHOCTI

OIIK-2 «CmocoOeH OCyIIeCTBIATh MPO(EeCCHOHANBHYIO JEATEIHHOCTh C  Y4€TOM
SKOHOMMYECKUX, SKOJIOTMUECKUX M COIMAJIBHBIX OIpaHWYCHHM Ha BCEX JTamax >KU3HEHHOI'O
[IUKJIa TPAHCIIOPTHO- TEXHOJOTHUECKUX MAIIMH U KOMILICKCOB)

CopepxaHue TUCHUILUIMHBI OXBaTbIBa€T KPYT BOMPOCOB, CBA3AHHBIX C MPUOOpPETECHHEM
0a30BbIX 3HaHMH 00 OOIIMX 3aKOHAX U 3aKOHOMEPHOCTSAX XMMHUYECKHX IPEBpPAIICHUN M HUX
MPAKTUYECKUM TMPUMEHEHHEM TIPU BBIIOJIHEHUU WHXCHEPHO-XMMUYECKHX pAacueToB B
npodeccuoHaIbHON aeaTenbHOCTH. OOecrieyeHne MOATOTOBKH CTYJIEHTOB K H3YYEHHUIO B
MOCIEAYIOIUX CEMECTPax psla CIeMaTbHBIX JUCHHUTLINH.

[IperoaBanre MUCHMIUIMHBI TPEIYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHU3alUN
yueOHoro mporecca: llpernonaBanue IUCHUIUIMHBI MPEIyCMATPUBACT CIEAYIOMIHE (OPMBI
OpraHu3aIy yueOHOro mpoliecca: JIEKINH, JJabopaTopHbie paboThl U CaMOCTOATENbHAs padoTa
oOyuJarorerocs.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOMINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme nuddepeHInpoBaHHOTO 3a4eTa
(2 cemectp).

OO6miast TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUeHUs O JUCHUILTUHE 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 MCIOJIB30BAHUS CBEIACHUN O (PU3UKO-XUMHYECKHX
CBOMCTBaX pa3JMYHBIX CHUCTEM JJIsi CHUHTE3a COOTBETCTBYIOIIMX COEIWHEHUH, 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 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHHA.

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

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIMHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyroIuMu
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMH U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

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

OIIK-1 Coocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC

u oomenmkenepapie | OINK-1.B.1 Bnageer HaBbIKaMu

Ob6menpodeccuonanbHble
KOMIICTCHITHH

3HAHUSI, METO/IbI
MaremMaTn4dcCKoro
aHaJM3a u
MO/ICJIMPOBAHUS B
npodeccuoHaNbHOM
JCSITeTIbHOCTH

TEOPETUYECKOrO U IKCIIEPUMEHTAIBLHOTO
UCCIIEIOBAHUSA OOBEKTOB
po(eCCHOHATILHOM JIeATSIIBHOCTH

Ob6menpodeccuonanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
OCYUIECTBJIATh
npodeCCHOHATBHYIO
JIeSTeIbHOCTD C
y4ETOM
SKOHOMUYECKHX,
IKOJIOTUYECKUX U
COOUAJIBHBIX
OTpaHMYCHUH Ha BCEX
dTarax Xu3HCHHOI'O
IIMKJIa TPAHCIIOPTHO-
TEXHOJIOTHUYCCKUX
MalliH 1
KOMIIJIEKCOB

OIIK-2.3.1 3HaeT OCHOBBI dKOHOMHYCCKUX,
AKOJIOTUYECKHUX U COIMATbHBIX
OTpaHWYeHUH, 1 HHHOPMAITMOHHBIC
TEXHOJIOTUH NP PEUICHUH 3a/1a4

PO eCCHOHAIBHON e TETHHOCTH

2. Mecro nuctuIuIHHbEL B cTpykType OI1

I[I/ICL[I/IHJ'II/IHa MOXET 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06peTeHHLIX 06y‘-IaIOH_[I/IMI/ICSI
IMpU U3YUYCHUM CIICAYIOINX JUCHUIIIINH:

3HaHuUs, TOJyYEHHbIE NPH M3YyUYEHUM Marepuaia JIaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATECIIBHOC 3HAUYCHUE, TAK U I/ICHOHLSYIOTCX HpH H3yquI/II/I npyrnx AUCHUIIIINH:
— «MarepuanoBeaeHue»,

— «OKOIOTHUSI»,




— «Mertponorusy,
— «MHpOpMaIIOHHBIE TEXHOJIOTUH HA TPAHCTIOPTEY,
— «Teopust TpPaHCIIOPTHBIX MPOLIECCOB U CUCTEM.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemkocmep OuUCUUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHhuie 3anamus, BCETo vac. o1 ol
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesicymounon ammecmayuu:. 3ader, | Judd.
aud¢. 3auer, sx3ameH (3auet, Judd. 3au, Dk3.) 3a4., M. sas.,

4. CopepxaHue JUCIUTUITUHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBE/ICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

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

Pasznen 1. BBenenue B xumuto 1 5 4
Tema 1.1. Ilonsatue BemectBa U |1 1 1
XAMAYECKOH  peaklud,  OCHOBHBIC
OTpeJieNIeHusl.
Tema 1.2. CTexuoMeTpuiecKrue 3aKOHBI. 2 1
@dyHpaMeHTaIbHBIE TTOHATHS W 3aKOHBI
XUMUH.
Tema 1.3. CnocoObl onpeneneHus 2 2
KOJINYECTBA BEIIIECTBA, 3aKOH
HKBUBAJICHTOB.
Pa3nen 2. Ctpoenue BemecTBa 10 - 11




Tema 2.1. OCHOBHBIE CBEIEHHUA O
CTPOCHHH aTOMOB; KBAaHTOBBIC YHCIIa

Tema 2.2. Ilepuoanueckuii 3akon [1.1.
Menneneena.

Tema 2.3. Xumuueckas CBsI3b, BHIBI
XAMHYECKOMH CBS3U.

Tema 2.4. Metroj BaJCHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema 2.5. Merox MOJCKYJSIPHBIX
opoOwuraneii.

Tema 2.6. HeBaieHTHBIE THIIBI CBS3EH:
HOHHAs CBS3b, METANINYECKAS CBS3b,
BOZOPOJHAs CBsI3b, CHJIBI BaH-aep-
Baannca.

Pazgen 3. Xumuyeckre CHCTEMBI.
OO0mue 3aKOHOMEPHOCTH XHMHYECKUX
IIPOIIECCOB.

15

12

Tema 3.1. DHepreruka XHMHUYECKHX
MPOIIECCOB,  BHYTPCHHSSI  DHEPrHs,
SHTAIBITNS, YHTPOTIHSL.

Tema 3.2. DHeprus ['n66ca,
HaIPaBJICHHOCTh XHUMUYECKUX
MPOIECCOB, XHMMUYEeCKoe H (a3oBoe
paBHOBECHE.

Tema 3.3, CkopocTh XUMHUYECKOU
pEeaKIu U METOJIbI €€ PEeryJUpOBaHUs,
3aKOH JEUCTBUS Macc.

Tema 3.4. DHeprus  aKkTHUBAIWH,
ypaBHEHHE AppeHuyca, paBwio BaHT-
T'odoa, KaTaJIu3aTopsl "
KaTaJINTHYECKHE CUCTEMEL.

Tema 3.5. PacTtBOpBl, aAucCHEpcHBIE
CHCTEMBI, CTIOCOOBI BEIPAKCHHS COCTaBa
pacTBOpOB.

Tema 3.6. DIEKTPOIUTHYECKAS
JUCCOLMAIMs,  BOJHBIE  pPacTBOPHI
3IIEKTPOIUTOB, BOJIOPOIHBIN
I10Ka3aTeb, peakuun oOMeHa,
TUAPOJIU3 COJIEH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX
pPacTBOPOB  HEDJIEKTPOJIUTOB, BOJIHEIC
pacTBOpHI 3JIEKTPOJIUTOB, 3aKOH
paz06aBnenuss ~ OcTBanb/ia,  3aKOHBI
Paymns.




Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKUX 4 8 16
MIPOIIECCOB

Tema 4.1. OKHUCIUTEIBLHO- 1 4
BOCCTAHOBUTEIIHHBIC PEAKITHH.

Tema 4.2. XuUMUYECKHE HCTOYHHKH 1 4 4
INMEKTPUYECKOTO TOKA. ['anhbBaHUYECKHEC

9JIEMEHTHL.

Tema 4.3. Dnektponu3, 3aKOHBI 1 4
QDapanes.

Tewma 4.4. Koppo3sus u 60pb0a ¢ Hel. 1 4 4
Pazgen 5: CpolicTBa TPOMBIIIUICHHO- 4 14

Ba’XHbIX 3JICMCHTOB U UX COCZ[I/IHGHI/Iﬁ

Tema 5.1. Kmaccel XUMHYECKHX 2 7
COCIMHEHMM, CBOMCTBA IPOMBILIICHHO
Ba)KHBIX DJIEMEHTOB U UX COCIUHEHUN.

Tema 5.2. Xumuueckast 2 7
UICHTH(UKAIHS. Mertoabl
XAMHYECKOr0 MCCIIENOBAHUI M aHaIM3a
BEIICCTB M UX MPEBPAICHUH.

Hroro B cemectpe: 34 17 57

Uroro: 34 0 17 0 57

[IpakTuueckass MOATOTOBKA 3aKJIIOYaeTcs B  HENOCPEJICTBEHHOM  BbIIIOJHEHUU
Oo0yyarolMMHUCs  OIpENeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
npoQeCCHOHATBHON 1EATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tabmuia 4 — ConepxaHue pa3fesioB U TeM JIEKIIMOHHOTO UK

Howmep .
HaszBanue u congep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

pazaena

1 Pasnen 1. Beegenue B XUMHIO.

XHMHS Kak pasziesl €CTeCTBO3HAHUS - HayKa O BEHIECTBAxX M MX MpeBpameHusax. Mecro
XUMUU B Py ECTECTBEHHBIX HAyK. 3HAYEHUE XUMUU B H3YYEHUH MPUPOIbI U
Pa3BUTUU TEXHHUKHU. Pa3BUTHE XUMHMHM U XUMHUYECKON MPOMBIIUIEHHOCTH B Poccum.
Posip XMMHM B TEXHOJIOTUU U IKOHOMHUKE.

Tema 1.1. [TonsiTue BemecTBa 1 XMMUYECKOW PEAKIIMHM, OCHOBHBIE ONPEICIICHHUS.
BemecTBo, mpeBpalleHusl BEeCTB. ArperaTHOe€ COCTOSIHHE. ATOMHO-MOJIEKYJISIPHOE
yueHue. AToM, MoJiekya, GopMyJibHas eAUHUIA. DJIEMEHT. ATOMHAs U MOJIEKYJIsIpHas
Maccel. IIpocTeie M CHOXKHBIE BELIECTBA, AUIOTPONUSA. XUMUYECKHUE CHUMBOJIBI,
(bopMyIIbl, ypaBHEHHSL.

Tema 1.2.Crexuomerpuueckue 3akoHbl. OyH/IaMEHTANbHbBIE TTOHITHS ¥ 3aKOHBI XUMUH.
BanentHocts. KonnuectBo BemectBa. Mosb. MossipHast Macca.

Tema 1.3. CriocoObI ompesieNieHns: KOJTHYECTBA BEIIECTBA, 3aKOH IKBUBAJICHTOB.
[TonsTre sxBuBaneHTa. @OpMyIHPOBKA 3aKOHA SKBUBAJIEHTOB.

2 Pazgen 2:Ctpoenue BemiecTBa
OcHOBHBIE CBeJIeHUs 0 cTpoeHnH aToMoB. CocTaB sifep. 3apsi siapa. ATOMHBIA HOMED,




Howmep
pazzena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

MacCcOBO€ YHCJIO, YUCIIO HEUTPOHOB. M30T0MNbI M M300aphl. SepHbIe peakitu.

Tewma 2.1. OCHOBHBIE CBEACHUS O CTPOCHUM ATOMOB; KBAHTOBBIE YHCJIA.
KBaHTOBO-MEXaHMYECKMH  MOAXOA K  ONMCAHMID  TOBEICHUS  JJIEKTPOHA.
BepositHocTHBIN XapakTep nABHKeHUS. KopIycKylspHO-BOJIHOBas JABOWCTBEHHOCTbD.
KBanToBaHnue sHepruu 3eKTpoHa. DIIEKTPOH B aTOME KaK TpeXMepHasl cTosyasi BOJIHA.
AtomHas opburtanb (AO), ee sHeprus u ¢dopma. KsanroBbie umcna. Tumbr AO.
KBantoBpie sueliku. PacnpeneneHue >3JE€KTPOHOB 10 YPOBHAM U IOJYPOBHSM.
[Mpunmun Ilaymu. IlpaBuno Xynpa. IlpaBuno KiieukoBckoro. JEKTpOHHBIE U
aNeKTpoHHO-Tpaduyeckue ¢opmynbl. [IpaBunma WX COCTaBICHUSA. DIEKTPOHHBIC
cemeiictBa. OCHOBHOE U BO30YXICHHbBIE COCTOSHUSI aTOMOB. BaneHTHOE cocTosiHueE.

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

CoBpemeHHass  (OpPMyJIMpPOBKa IEPUOAUYECKOIO  3aKoHAa. MeTaJuIMYHOCTh U
HeMeTaJIMYHOCTh. [lonstue mnepuoauunoctu. Tabmuua J.M. MengeneeBa kak
rpaduuecKkoe BBIPAKEHHE MepHOAMYECKOro 3akoHa. CTpykTypa NepHOAMYECKON
cUCTeMbI (IIEpHOJbl, TPYMNIbI, NOArpymnmsl). Ilepmonnyeckoe U3MEHEHUE CBOWCTB
JJIEMEHTOB U UX COCIMHEHUHN KaK CJIEICTBHUE NMEPUOJUYECKOTO NOBTOPEHHS CXOAHBIX
KOH(HUrypaIyii BAJCHTHBIX OpOUTAJIeH aTOMOB.

Tema 2.3.XuMnudeckas CBA3b, BUIbI XUMUYECKON CBSI3H.

[lonsiTue o xumuueckod cBsA3H. OCHOBHbBIE XapaKTEPUCTUKH XUMHUECKOH CBSI3U
(oHepruss W jumHA). OCHOBHBIE THUIIBI XWMHYECKOW CBSI3M: HMOHHAs, KOBAJICHTHAs,
MeTajuinueckasi, BogopoaHas. CBoiicTBa HOHHOW CBSI3M (HEHAIPABJICHHOCTb W
HEHACHIIICHHOCTH). MexaHu3M 00pa30BaHus HOHHOM CBSI3H.

Tema 2.4. MeToJ1 BaJICHTHBIX CBSI3€H, KOBAJICHTHAS CBS3b.
Meron BanmeHTHBIX cBs3edd (MBC). o- u m- cBsa3u. Kparasie cBszu. ['eomerpuueckas
dopma monexyin. ['mbpuamsanus opouraneii (sp-, sp>-, sp°-).

Tema 2.5. Meton MOJEKYJISPHBIX OpOuTaIel.

OcHOBHBIE MOJIOKEHUSI METOJ]a MOJIEKYJIsIpHbIX opouTtaneii (MMO). Cas3biBatoniyie u
paspeixisitomne MO. KpatHocTe cBsizu ¢ Touku 3peHus MMO. OHepreruueckue
JarpamMmal.

Tema 2.6. HeBaneHTHBIE THUIIBI CBS3€H: HOHHAS CBA3b, METAJUIMYECKas CBS3b,
BOJIOPOJIHAs CBsI3b, CUIIbI BaH-nep-Baanbca.

Mertannnueckast cBsi3b. MOJEKyISIpHOE U HEMOJIEKYJISIPHOE CTPOCHUE BELIECTB. 30HHAS
TEOpUsl CTPOCHHMS TBEPABIX TeJl. MEXMOJEKYISIpHbIE B3aUMOACHCTBUS. THUIbI
B3auMozelicTeuil. Ilpupona BOIOpPOIHON CBS3H.

Paznen 3. Xumnueckue cucremsl. OOmIMe 3aKOHOMEPHOCTH XUMUYECKUX MPOLIECCOB.
Omnpenenenve TepMOAMHAMMKU. BHyTpeHHssi sHeprus, TemuioTa, pabota. Ilepsoe
HA4aJi0 TEPMOJMHAMUKH.

Tema 3.1. DHepreTuka XMMHYECKUX MPOIECCOB, BHYTPEHHSS SHEPrus, SHTAJbIINS,
SHTPOIHSL.
BuyTpeHnHsst oHeprus, TeIIOBOH 3(PQGeKT XUMHUYECKMX  peakUuil, 3aKOHBI
TEPMOJMHAMHUKH. DHTPONHUA, KaKk (PYHKIUS COCTOSHHUSA, SHTANbIHA. XUMHUYECKUN
MOTECHIINAAI.

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

CBoOosHast »Heprus, ee W3MEHEHHe — JBWXKYIIasg cuia peakuuu. HampaBieHHOCTb
XUMHYECKHUX MporeccoB. TepMoIMHAMUYECKHI KpUTEPUI paBHOBECHSL.

Tema 3.3.CKOpOoCTb XUMHUYECKOW pPEAKIUU U METOJbl €€ PEeryJMpOBaHUs, 3aKOH
JNIEUCTBUS Macc.

I'omorenHbie U rereporeHHble cuctemMbl. CKOPOCTh TOMOTEHHBIX peakuuid. dakTopsl,
BIIMSIONINE Ha CKOPOCTh peakiuu. CKOPOCTh TETEPOreHHOW peaklnHh. 3aBUCUMOCTH




Howmep
pazzena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

CKOPOCTH PEaKI[MU OT KOHIEHTPAIMU PEArupyroNIMX BEHIECTB. 3aKOH JEHCTBYIOIIUX
Macc, KuHeTu4eckue ypaBHeHus. KoHcTanTa ckopocT peakiuu. YacTHbIE TOPSAKHU IO
pearupyromuM BeIEeCTBAM W OOLIUN TMOPSJIOK pPEeakluu. 3aBUCUMOCTh CKOPOCTH
TOMOTEHHBIX peakiuii oT Temneparypsl. [IpaBuio Bant-I'odda.

Tema 3.4. Dueprus axTHBaUuW, ypaBHEHHE AppeHuyca, npaBwio Banrt-I'ododa,
KaTaJau3aTopbl U KATAJTUTHYECKUE CUCTEMBI.

OCHOBHOH MOCTYyJIaT XMMHUYECKOW KHHETUKH, KHHETHYECKOE ypaBHEHHE. BiusHue
TEMIIEPATYPbl HA CKOPOCTh XUMHUYECKOM peakuuu, ypaBHEeHHEe AppeHuyca. Mexanusm
MIPOTEKAaHUs KAaTaJIUTUYECKUX peakuuii. XUMHUYECKOe paBHOBecue npuHuun Jle
[laTenbe.

Tema 3.5. PacTBOpBI, AMCIIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAKEHUSI COCTaBa PACTBOPOB.
TepmoauHaMuyecknue XxapakTepUCTUKH Ipoliecca 00pa3oBaHus pacTBopoB. CUilbHBIE U
ciaa0ble SJICKTPOJINTBI, MOHHBLIC PABHOBCCHUA B BOJHBIX pacCTBOpax, IPOU3BCACHUC
PacTBOPUMOCTH.

Tema 3.6. DnekrtpoauTudeckas AUCCOLMALMSI, BOJHBIE PACTBOPBI 3JIEKTPOIMUTOB,
BOJIOPOJIHBIN MTOKAa3aTeNb, PEaKIM 0OMEHa, THAPOIU3 COJICH.

[Ipuunubl 1 MexaHus3Mm aucconuanuu. Kiaccudukanuss HEOPraHMYECKUX BEIIECTB C
toukn 3perust TOJl. Teopus kuciaor u ocHoBanuil. Amdponutsl. CTeneHb
JUCCOLUALUU. DIEKTPOIUTHI CUIIbHBIE U ciladble. COCTOSTHUE CUIIBHBIX 3JIEKTPOJIUTOB
B pacTBOopax. PaBHOBecusi B pacTBOpax dJIEeKTponuToB. KoHcTaHTa AuccolUaiiu
CabbIX  DJEKTPOJIMTOB.  ODJEKTPOJIMTHYECKas JAucconuanus Bojabl. owHoe
MPOU3BEICHNE BOJBI, BOJOPOAHBIN mToka3aTenb. llonstue 00 uWHAUKAaTOpax.
[Ipou3sBeneHrE paCTBOPUMOCTH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX PACTBOPOB HEANEKTpoIuToB, KosuuraTuBHbIE
CBOWCTBA pacTBOPOB, 3aKOHKI Payiis.

JlaBnenue HacwlleHHOro mapa. 3akoHbl Payms wu  T'enpu. Kpuockomuss u
s0ymmockonusi. Ocmoc. OcMOTHYECKOE JaBJICHUE.

Pazgen 4.OCHOBEHI QJICKTPOXUMHUYCCKUX IMPOLECCOB.

Tema 4.1. OKuCIUTETHEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Ilonsate o creneHu oOkucieHud. OKUCIEHME M BOCCTAHOBJIEHHUE, OKHUCIUTENb U
BOCCTaHOBUTENb.  CBA3b  MEXIy  OKHUCIUTENbHBIMU  (BOCCTaHOBUTEIHHBIMU)
CBOMCTBAMM aTOMa W BEIMYMHOM €ro CTENeHUu OKHUciIeHusA. OKUCIUTEIbHO-
BOCCTaHOBUTENbHAsE JBoicTBeHHOCTh. Kitaccupukauus OBP. Metoasl paccraHOBKU
ko3 uureHToB B ypaBHeHusix OBP. Bausinue cpenbl Ha OBP.

Tema 4.2. Xumuueckre HCTOUHUKH JIEKTPUUYECKOTO TOKa. ['abBaHNYECKUE 3JIEMEHTHI.
XHMMHWUYECKHE HCTOYHMKU DJIEKTPUYECKOrO0 TOKa. [‘aJlbBaHUYECKHME DIEMEHTHI,
CTaHJIapTHBIE ANEKTPOAHBIE MOTEHUUAIIBI. JIBOMHON ANEKTPUUECKUN CIION. Y paBHEHHUE
Hepucra. PaBHOBecHBI. OnekTpoaHblii mnoreHuuan. CTaHAapTHBIA BOAOPOIHBIN
JNIEKTPOL.

Tema 4.3.Onexktponns kak BeIHykaAeHHasgs OBP. Peakuuuy, nporekaromye Ha ”HEPTHBIX
U aKTUBHBIX AJIEKTPOAAX B PA3JIMYHBIX PACTBOpax. DIJIEKTPOJU3 PacCIUIaBOB. 3aKOH
@apanes. Brixon no Toky. IlpeacraBieHne 0 KMHETHKE 3JEKTPOAHBIX IPOLIECCOB.
DNEeKTPOJIUTUYECKOe  MOdydeHHe U paduHuUpoBaHue  MeTasioB.  OCHOBBI
raJIbBAHUYECKUX METO/I0B HAHECEHMSI METAJNINYECKUX ITOKPBITUH.

Tewma 4.4. Kopposus u 60pb0a ¢ Hel.

Kopposus kak crnenctsue OBP. Tumbl koppo3uu. DNIEKTPOXUMHUYECKAS KOPPO3HSL.
OxucnuTeny. DJICKTPOJHBIE TPOIECCHl TPHU  IJIEKTPOXHUMHUYECKOH  KOPPO3HH.
3aBUCHUMOCTh CKOPOCTH KOPPO3HH OT MPHUPOABI METala U XapaKTepa KOPPO3HOHHOM
cpenbl. Koppo3ust mpy KOHTAKTe pa3HbIX METALUIOB. METO bl 3aIUThI OT KOPPO3HH.




Howmep

paziena Hazsanwne u COJACPIKAHUE Pa3aCJIOB U TEM JICKIIMOHHBIX 3aHATHI

S) Pa3nen 5. CBoiicTBa IPOMBIIIIEHHO- BaXKHBIX 3JIEMEHTOB U UX COEIMHEHUI.

XuMus yriepoja.

Tema 5.1. Kiaccel XMMHUECKMX COEAMHEHMM, CBOWMCTBA IPOMBILUIEHHO Ba)KHBIX
3JIEMEHTOB U UX COCAMHEHUM.

Kommosurmonneie Matepuanbl. Kepmersl, ¢ynnepen, kapOud. CoequHEHHS THIIA
KkpayH-3¢upoB. CynpamoJeKyJlspHble MOPPUPUHOBBIE CUCTEMBI U  KOMILJIEKCHI
KaJIUKCApeHOB. MOJEKYJISIpHbIE U CYNPaMOJCKYJIsIpHbIe MamuHbl. OCHOBBI XUMHUU
KOOPJAMHALIMOHHBIX cOeqMHEHNUNH. OCHOBBI OPraHMYE€CKOM XUMHUH.

Tema 5.2. Xumundeckass waeHTU(DUKANUSL. METOJBl XUMUYECKOTO HCCIICIOBAHHUS W
aHaJIM3a BELIECTB U UX IPEBPAILECHUMN.

KayecTBeHHBIN M KOJMYECTBEHHBIN aHAJINU3.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYTOSMKOCTb IIPUBE/ICHEI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYyJOEMKOCTh, |MPAKTHYECKOH |pasiena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

("ac) JIMHBI

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue n1abopatopHbIx paboT TpynoemKocTs, | MPakTHHECKOR | pasnena
n/m (uac) ITOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 2
1 | Crexuomerpuueckue 3aKOHBI. 2 1
OyHIaMEHTATbHBIC  MOHATHS W 3aKOHBI
xumuH. CrocoObl OMpeneNeHrs KOINYecTBa
BEIIECTBA
2 | DxBuBaneHT. 3aKOH SKBUBAJICHTA 3 1
3 | TermmoBoit 3¢ddexr (FHTANBNUA) XUMUIECCKOH 4 3
peaxkuuu
4 | Xumuueckue peakiuuu, BBI3LIBAIOIINE 4 4
INEKTPUIECKUI TOK. DIEeKTpOHbIE
MTOTCHIIMAJIBI U DJICKTPOJIBHKYIITUE CHITBI
5 | Koppo3us metasnios 4 4
Bcero 17




4.5. BpITIONTHEHUE KyPCOBOTO MTPOEKTA/ KYPCOBOM pabOTHI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJarouuxcs
Bunbl caMmocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Buabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositensHoi paboThl
yac qac
1 2 3
N3yuenue TeopeTuueckoro Marepuania
20 20
qucuuriaHel (TO)
[ToaroroBka K TEKyIIEMYy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
IToaroroBka K MpoOMeEXyTOYHOU 17 17
arrectanuu (I1A)
Bcero: o/ 57

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSITENIbHON paboThl OOYYarOIIMXCS yKa3aHbI B

IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Iudp/
URL anpec

bubnuorpaduyeckas ccpuika

KonmuectBo
AK3EMILISIPOB
B OMOIMOTEKE

(kpome
ANIEKTPOHHBIX
9K3EMILISIPOB)

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

ABTOPU30BAaHHBIX M10JIb30BATEIECH.

banaes, ®@. 3. O6mas xumus : yaeOHoe
nocobue / ®. 3. bagaes. - MockBsa ;
Bosnorga : Undpa-Unxenepus, 2024. -
352 c. - ISBN 978-5-9729-1714-3. -
TeKCT : 2eKTPOHHBIH.

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

Pexxum AOCTyIa: IJIsd
ABTOPU30BAaHHBIX M0JIb30BaTEIICH.

[Moamy6nsIx, JI. I1. O6mas xumus :
yuebnoe nocodue / JLIL. [MoxnyOHbIX. —
Mocksa : UHOPA-M, 2024. — 178 ¢c. —
(Beicmiee obpaszoBanue). - ISBN 978-5-
16-019036-5. - TekcT : SIeKTPOHHBIH.

https://e.lanbook.com/book/211658
Pexxum gocryna: st
aBTOpI/I3OBaHHBIX HOHL30BaTeJICI>'I.

Axwmertos, H. C. JIaboparopHbie
CEMUHAPCKHE 3aHATHS 110 O0IIeH 1
HEOPraHMYECKOW XMMHUH : yueOHOe
nocodue / H. C. Axmeros, M. K.
Asuzosa, JI. W. bagpiruna. — 6-e u3g.,
crep. — Cankt-IlerepOypr : Jlans, 2022.



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

— 368 c. — ISBN 978-5-8114-1716-2. —

TekcT : 37eKTPOHHBIN.

https://znanium.com/catalog/product | bopreBckuii, A. 5. ®u3rueckass XUMHUS :

/1916115 y4eOHHK : B 2 ToMax. Tom 1. Obmas u
Pexxum nocryna: mus XUMUYecKas TepMouHamMuka / A. 5.
ABTOPU30BAHHBIX IOJIb30BaTENICH. bopesckuii. — Mocksa : UHOPA-M,

2023. — 606 c. + lon. maTepuasl
[DnexkTponHsbIi pecypc]. — (Bricmiee
obpazosanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Teker :

JJIEKTPOHHBIN.
https://e.lanbook.com/book/271322 | Crack, H. @. Pemenne 3amau o obmieit
Pexum nocryna: nms xumun / H. @. Cracse, A. B. KopuryHos.
ABTOPU30BAaHHBIX MOJIB30BATEIICH. — 4-e u3n., crep. — Cankr-IlerepOypr :

Jlanp, 2023. — 168 c. — ISBN 978-5-
507-45529-4. — TekcT : SIEeKTPOHHBIM.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

https://Ims.guap.ru OmnJtaitH-Kypce ¢ MyJIbTUMEIUHHBIMU MPE3CHTALUSAMH 10 TUCIUILIHHE
pa3MelleH B CUCTEME TUCTaHIIMOHHOTO 00yueHus ['Y Al

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedeHb nporpaMMHOTo o0ecreyeHH s

Ne m/m HanmenoBanue

OnextpoHHas nH(opMaoHHo-o0pa3oBaTenbHas cpena I'Y AIl «MuTerpupoBanHas
cpena ooyuenus» (https:/pro.guap.ru/) paspaborana corpyaaukamu 'Y AII (BBeaeHa B
skcrutyartanuto npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeuens Moayeit u
uX (QYHKIIMOHATbHOEC HA3HAYCHUE U3JI0XKEHBI TI0 cChUIKe https://quap.ru/it/system/iso

OdunuanbHblil caiT 00pa3zoBaTeNIbHOIN Oopranuzanuu B ceti « THTepHe™
(https://quap.ru/), paspadoran corpyaaukamu I'VAII (BBeeH B 9KCILTyaTaIMIO
[Mpukazom ['VAII ot 23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (norosop I'YAII, undopmariust o TuIeH3UH IpeCTaBIeHa 1O
cesuike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenp MH(}OPMAIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOoLIecca MO AUCIUILITNHE



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

[lepeuens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmure 11.

Tabnuna 11— [epeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne HaumenoBanue
/1

DneKTpoHHbIE OMOTUOTEYHBIE PECYPCHI U CUCTEMBI

1 OnexTpoHHbIid Katanor 6ubimoreku ['YAII ¢ gocTynom k 6a3e moTHOTEKCTOBBIX

u3nanuii (https://lib.quap.ru.), roctyn yepes TMUYHBINA KAOWHET YUTATENIST OMOINOTEKH
I'VAII

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

3 DBC «Jlanwy» (https://e.lanbook.com/), moctyn uepe3 nuUHBIA KAOWHET YUTATEIISA
oubmmorexku ['YAIIL, a Taoke no IP -agpecam I'YAIIL
4 ObC Koncopruyma aspoxkocmuueckux By30B Poccun (http://elsau.ru/ suai), noctyn no

IP-agpecam ['VAII

5 3BC Znanium (https://znanium.ru/), noctyn yepe3 THYHBIN KAOMHET YHTATEIS
oubmoteku ['YAIL a Taoke no IP -agpecam 'YAIIL

6 OopazoBarenbHas miardpopma «HOpaiit» (https://urait.ru/), noctyn yepe3 TUUHBIA
kaOuHeT unratens ondanoreku ['Y AT a Taxxke mo IP -agpecam 'Y AII

7 Hayunas snexktponnas 6udnuorexa «KubepJlennnka» (https://cyberleninka.ru/),
CBOOOIHBIN JTOCTYII

9. MarepuaiabHO-TeXHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 MynbTUMeanitHAs TEKUUOHHAS Ay AUTOPUS 32-01 (I'acremno,15)
Crienanu3upoBaHHass XHUMHUYECKas JTa0OpaTOpus C 33-02, 33-04
UCIOJIb30BaHUEM JIEMOHCTPAIIMOHHBIX MJIAKaTOB, ('actenmo,15)

71a00PaTOPHBIX CTEHAO0B U YCTAaHOBOK JIJISl OTIPEIETICHUS
9KBHMBAJIEHTA METAJUIA, U3MEPEHMS DJIEKTPOJHBIX OTEHIINAJIOB,
CKOPOCTH KOPPO3UH METAIIJIOB; AaHAJTUTHUYECKHUE U DJIEKTPOHHbIE
BeChI; JabopaTtopHble pH-MeTphl, HEHTPU(PYTH U KAJIOPUMETP

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI IPOMEKYTOTHON aTTeCTAIUN

Bug npoMeXyTOYHOM aTTecTauu [TepedeHb OIIEHOYHBIX CPEICTB
Crnucok BOnpocos;
JuddepeHunpoBaHHbIN 3a4ET TecTsr;
3agaun.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYYalONMMHCS TPUMEHSETCS 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH



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/

KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B Tedenne cemMectpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKajma  MOJAYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL

Tabnuna 14 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHITUN

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETEHMIA
5-0ayuipHad IIKaIa PaKIep (bop

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAaMMHBIA MaTepra;

— YBEPEHHO, JJOTUYHO, ITOCJICIOBATEILHO M TPAMOTHO €r0 U3J1araer;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbBIC MOJOXKEHHUS C MPaKTUYECKOU
«3a4TEHO» JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMesi0 000OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MMOHATUM.

— npaBmIbHO BeIIOJHUI OT 90% 10 100% TecTOBBIX 3aaHuil .

OO0yuaromuiics:

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

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;

«XOPOILIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
«3a4TEHO» HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICCT CHCTEMOM CIIeMaIM3UPOBAHHbIX TTOHITHH.

— npaBWIIBHO BEIMOIHII OT 70% 10 89% TecTOBBIX 3aaHui .

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW NpOrpaMMHBIA MaTepual,
IO CYWIECTBY M3JaraeT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

JUTEpaTyphl,
— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOUHOCTH;
«yIOBJIETBOPUTENILHO» | — UCIIBITHIBACT 3aTPy/HEHUS B IMPAKTUYECKOM HPUMEHEHUU 3HAHUI
«3aUTEHO HaIpaBJICHUS;

— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUHU BHIBOJIOB M 0000IIIEHUI;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MOHITHH.
— IIPaBUJIBHO BBIMOIHUI OT 51% 110 69% TeCTOBBIX 33[aHH .

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,
— ZIONyCKAaeT  CYIIeCTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYIOBJIETBOPUTEIILHO» | PACCMOTPEHUHU MPOOJIEM B KOHKPETHOM HAIPABIICHUU;
«HE 3a4TEHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;
— HEe MOKET apryMEHTUPOBATh HAyYHBIE TTOJTOKECHHUS;
— He (popMyIHpPYET BHIBOJAOB U 000OLICHHIA.
— IIPaBUJIGHO BBINOJHII MeHee 51% TeCTOBBIX 3aJaHUH .

HpHMG‘laHHCI Ml'IO PECUICHUIO Ka(l)e)lpbl MPOUECHT HNPAaBUJIBHO BBIMOJHCHHBIX TECTOBBIX 3a,HaHPII71 MOXET OBITh
HU3MCHCH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) ass 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

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

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHJIMKaTOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.




Ta6mmia 16 — Boripocs! (3amaun) nis 3aueta / audd. 3adera

No [Tepedens BonpocoB (3amau) mist audd. 3auera Kon
/i WHJUKaTOpa

1 CdhopmynupyiiTe noHATHE KBaHTOBO-MexaHMuYeckoro moxaxoma k | OINK-2.3.1
ONMCAHUIO MOBEACHMS 3eKTpoHa. Onpenenure BEPOATHOCTHBIM
XapaKkTep JIBUKEHUS u KOPILYCKYJISIPHO-BOJHOBYO
JIBOMCTBEHHOCTD.

2 Oxapakrepuzyiite aromuyto opourtans (AO), e€ nsuepruro u | OIIK-1.B.1
dhopmy.

3 Chopmynupyiite morsitue kBantoBoro yucia. [lepeuncnure tunst | OIMK-2.3.1
AO.

4 Jlaiite  ompeneneHue kBaHTOoBOM  stuekiku.  Cdhopmymupyitte | OIIK-1.B.1
npuHuun  Ilaynm. Cohopmynupyiite  mpaBuiao  XyHJa.
Chopmymnupyiite npaBuio KiieukoBckoro.

5 Berunciiute Mosisipayto Maccy cepHoit KucaoTsl (H2SO4). OIIK-1.B.1

6 CxonbKo JIUTPOB XJIOPOBOZOPOJIa oOpazyercs npu | OIIK-1.B.1
B3auMoJeiicTBuM 1 Mok Bojtopoaa ¢ 1 Mouib xJiopa.

7 Chopmynupyiite coBpeMeHHoe moHMMaHue mnepuoanyeckoro | OITK-1.B.1
3aKOHA. YKaXUTE OCHOBHBIC MPHUHIIUIIBI IEPUOIUUECKON CUCTEMBI
anemeHToB J[.1. Menneneena.

8 OxapakTepu3yiiTe CTpyKTypy nepuoanudeckoit cucremsl (nepuojsi, | OINK-1.B.1
TPYIIbl, HOATPYIIIbI).

9 ChopmynupyiiTe nepuoAMIHOCTh U3MEHEHUs cBOMCTB 3eMenToB: | OIIK-1.B.1
paguyc aTOMOB M HMOHOB, HSHEPrUM HWOHU3ALMH, CPOJACTBO K
ANEKTPOHY, IEKTPOOTPHULATEIBHOCTb, OKHUCJIUTEIBHO-
BOCCTAaHOBUTENIbHASI CIOCOOHOCTh. BhIABHTE CBS3b CBOMCTB
aTOMOB C MOJI0KeHUEM B Ilepuoanyeckoii cucrteMe.

10 Omnpenenurte YUCIO BaJICHTHBIX SJIEKTPOHOB B aTOME MOJHO IeHA. OIIK-1.B.1

11 VYkaxure OCHOBHBbIE THUIBI XxuMHuyeckod cBsa3u. Chopmynupyiite | OIIK-2.3.1
MOHSATHE KOBAJICHTHOM CBsI3U. OMUIINTE BUIBI KOBAJIGHTHOMW CBSI3U
(0OMEeHHBIN U TOHOPHO-AKIIETITOPHBII).

12 Chopmynupyiite meron BaneHTHbIX cBsizedt (MBC). Onumute o- u | OIIK-1.B.1
7- cBsizu. OXapakTepu3ynuTe NOHSATUE KPATHBIE CBS3H.

13 OxapakTepu3yiiTe HEBaJ€HTHbIE THUIIBI CBs3el: HMOHHasA cBs3b, | OIIK-1.B.1
MEeTaJUTn4YeCcKas CBs3b, BOJOPOJIHAS CBA3b, CUIIbI Ban-nep-Baanbca.

14 Chopmynupyiite Tteoputo TtHOpuau3zanmu u ee Biausgaue Ha | OIIK-1.B.1
T€OMETPHUIO MOJIEKYJL.

15 OxapakTepu3yiiTe MOJIPHOCTh W TMOJsipu3yemMocTh koBajeHTHoU | OITK-1.B.1
CBSI3U U MOJIEKYIL.

16 ChopmynupyiiTe OCHOBHBIE MOJOXKEHUSI MeToja MosiekynsapHbix | OITK-2.3.1
opoutaneii (MMO). J[laiite ompeneneHne CBS3BIBAIOIIUM U
pazpsixiistomuM MO. Chopmynupyiite NOHATHE KPaTHOCTU CBSI3U
¢ Touku 3perust MMO.

17 OxapakTtepu3yiTe BUIbl MEXKMOJIEKYJSIpHbIX B3aumonenctsuil. | OIIK-2.3.1
[IpuBenuTe MpUMEPHI ITUX B3AUMOJAECHCTBHMN.

18 Chopmynupyiite  mousitue  xumudecko — tepmomuHamuku. | OITK-1.B.1
ChopmynupyiiTe moHsTHe OHHTanbnuu. J[lalTe omnpeaenenue
3akoHny ['ecca.

19 ChopmynupyiiTe moHaTue HHTponuu, oxapakrepusyute ee | OIIK-1.B.1

HU3MCHCHUC B PA3JIMYHLIX MTPOILECCAX.




20

Haiite onpeneneHue cBoOo1HOM sHEeprun I'nudoca.

OIIK-1.B.1

21

IIpu B3aumonelictBuu 6,3 1 xene3a ¢ cepod Bbyaenmwnocs 11,31
k/bx Termorel. Ompenenure TEOTy oOpa3oBaHHs Cyinbhuma
xenesa FeS.

OIIK-2.3.1

22

XUMHUYECKOH
CKOpOCTHU

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

KAHETHKH.
peaKIuHm.

OIIK-2.3.1

23

OxapakTepu3yiiTe MOHITHE XUMHUYECKOTO paBHOBecus. [IpuHuummn
Jle latense.

OIIK-1.B.1

24

OOpsicHUTE yBEIMYEHHE CKOPOCTH pEaKUUU (TeMIepaTypHBbIi
KO3 puIMeHT paBeH 3) mpH MoBbIIeHUN TemuepaTypsl ot 300°C
1o 340°C.

OIIK-1.B.1

25

ChopmynupyiiTe TOHATHE PACTBOPOB. YKaXKHUTE CHOCOOBI
BBIpQKEHUS KOHILIGHTpalMii pacTBOpoB. Ha3zoBuTe KoIMraTUBHBIE
CBOKWCTBA PacCTBOPOB.

OIIK-1.B.1

26

OOBbsICHUTE MOHIKEHUE TEMIICPATYPbl 3aMCpP3aHUsA PpacTBOpa C
YBCIIMUCHUCM KOHUOCHTpalunu PaCTBOPCHHOT'O BCIICCTBA
OTHOCHUTCJIbHO YHUCTOT'O paACTBOPUTCIIA.

OIIK-1.B.1

27

OxapakTepu3yiiTe TOHITHE AUCIEPCHOM cuctembl. I[lpuBenute
KJIAaCCU(UKALIUIO TUCTIEPCHBIX CHCTEM.

OIIK-2.3.1

28

Chopmynupyiite MTOHATHE HACBILLIEHHOTO
ChopmynupyiiTe noHsITHE PACTBOPUMOCTH.

pacTBopa.

OIIK-2.3.1

29

VKaxuTe pasinuus  MEXIy pacTBOpaMU  3JEKTPOJIMTOB U
HeaNIeKTposInToB. CHopMynupyiTe TEOPUIO 3JIETPOIUTUUYECKON
muccounanuun  (TO1)  Appenuyca. IlpuBenute  MexaHH3M
JMCCOLIMAIIUH.

OIIK-1.B.1

30

ChopmynupyiiTe TEOpUM KHCIOT W OCHOBaHWM. Onummre

QJICKTPOJIUTHUICCKYHO TUCCONMUAITHNIO BOABI.

OIIK-1.B.1

31

ChopmynupyiiTe TOHATHS MOHHOTO TIPOM3BEICHHUS BOABI U
BOJIOPOJIHOTO MOKAa3aTedsl.

OIIK-1.B.1

32

OxapakTepu3yWTe IMOHATHE IPOU3BEACHUS PACTBOPUMOCTH.
[IpuBenuTe mpaBuia 3allMCH YPABHEHUN HOHHBIX PEAKLIAMN.

OIIK-2.3.1

33

Onumunre TUAPOJIN3 coJieil u IMPUBCAUTEC IPUMCEPHI.

OIIK-1.B.1

34

Onpenenure KOJWYECTBO KAaTHOHOB B pacTBOpe, ecid B 1 1
BOJIHOTO pacTBopa copepkutcsi 0.05 Mosib HUTpaTa aMMOHHMSL.

OIIK-1.B.1

35

Cohopmynupyiite TIOHSITHE 0 CTETICHH OKHCJICHUS.
OxapakTepu3yiTe TMOHATHS OKHCIEHHE M BOCCTAaHOBIICHHE,
OKHCJIUTEIb U BOCCTAHOBUTEIb.

OIIK-1.B.1

36

VYKakuTe METOJbl PACCTAHOBKH KO3(PPHUIMEHTOB B YpaBHEHMSIX
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKILIUH.

OIlK-2.3.1

37

Oxapakrepusyiite TIOHATHE 3JIEKTPOIHOIO IOTEHIIMaia.
OxapakTepu3yuTe sBIEHUE JIBOMHOTO IEKTPUUYECKOTO CIIOS.

OIIK-2.3.1

38

YKakure  3aBUCUMOCTBb  DJIEKTPOAHOIO  IOTEHOMala  OT
TEMIIEpaTyphbl U KOHLEHTpAauu. YKaxuTe ypaBHeHne HepHera.

OIIK-2.3.1

39

Omnpenenure 3/IC rajibBaHMYECKOTO 3JIEMEHTA, COCTOSILErO W3
KEJIE3HOTO U CepeOpsSHOTO AIIEKTPOAOB, MorpyxéHHsix B 0,1M
pacTBopbl uX HUTPaToB (E°(Fe2+/re)=—0,44B, E%ag+/ag)=0,80B).

OIIK-1.B.1

40

ChopmynupyiiTe moHaThe dnekTponu3a. l[IpuBenure peakiuw,
MPOTEKAIIINe HAa WHEPTHBIX M AaKTUBHBIX OJEKTpPOJax B
pa3IMYHBIX PacTBOpaXx.

OIlK-2.3.1




41 OxapakTepu3yiTe JIEKTPOJIN3 pacCTBOPOB U PaCIIaBOB. OIIK-2.3.1

42 Chopmymnupyiite 3akon dapanesi. OIIK-2.3.1

43 OO6ocHyiiTe BBIICTICHUE BOJOPO1a TIPH JIEKTPOJIU3E BOTHOTO OIIK-1.B.1
pactBopa Hutpara HuKeNs (Ni(NO3)2) (37eKTpoibl yroabHbIE).

44 Oxapakrepusyiite THurbl Koppo3uu. Cdopmymnupyiite noustue | OIIK-2.3.1
IEKTPOXUMUYECKON KOPPO3UHU. YKAKUTE HJIEKTPOIHBIE TPOLECCHI
IIPU JIEKTPOXUMHUYECKON KOPPO3HH.

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

IlepedyeHpb TeM AJIs BBIOJIHEHUS KypCOBOTO IPOEKTa/ KypCOBOM pabOThl IMpe/CTaBlIEHbI
B Tabauite 17.
Tabnuna 17 — Ilepeyerb TeM Ui BHIIOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

No /i [TpuMepHBIii TepedeHb TeM TS BBITOJIHEHUS KYPCOBOTO IMPOCKTa/ KypCOBOM
- paboTHI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st poBeneHUsS TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil IepeyeHb BOPOCOB JIs TECTOB

Ne [IpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB Kon
/1 WHJIUKATOpa
1. | 3agaHue 3aKpbITOro THUIIA C BBIOOPOM OJHOIO MIPaBUIIBHOI'O OTBETA. OIIK-2.3.1

Wucrpykuus: IlpounrtaiiTe TEKCT, BBIOEpUTE NPABWIBHBIM BapuaHT
OTBETA.

Ha snexrpoaax B ranbBanuyeckoM 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°
') Zn® —2e = Zn?*; Zn?* +2e = Zn°
1) Pb® — 4e = Pb**; 2H* + 2e = H;
Kitou ¢ mpaBuibHbIM OTBETOM: A

2. 3a/iaHue 3aKphITOTrO THIMA ¢ BHIOOPOM HECKOJIBKHUX MpaBMIbHBIX 0TBeTOB. | OITK-2.3.1
Wuctpykuus: [IpounTaiite TekcT U BhIOEpUTE MPABUIIbHBIE OTBETHI.

[lopsnkoBbiii Homep snementa B Tabmuie /.M. MenneneeBa paBeH
....(HECKOJIbKO NMPaBUIIbHBIX OTBETOB)
A) 4ucity IpOTOHOB B €r0 aTOME;

B)unciy a71eKTpOHOB B €ro aTome;
B) zapsay siapa atoma;
I') uncny HEUTPOHOB B €0 ATOME;

J1) MaccoBOMy 4HCIy;




E) otHOCHTEBHOI aTOMHOI Macce.

Kitou ¢ nmpaBunbHbiMu oTBeTamu: A,b,B

3ajaHre OTKPBITOrO TUIIA OIIK-2.3.1
Nuctpykuus:  IIpounrtailTe TEKCT U 3alUIIUTE  Pa3BEPHYTHIN
00OCHOBAHHBII OTBET.
Omnpenenure 3HAYCHHs KBAHTOBBIX Yuced N u L ajst 3yeKTpoHOB 4f-
MO/TyPOBHSI.
OtanonHblit orBetr: s snekTpoHoB 4f — TIaBHOE KBaHTOBOE YHCIIO
paBHO N=4 1 opOUTATHLHOES KBAHTOBOE YMCIIO paBHO s f mogyposus 1=3.
3ajaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBHUSI. OIIK-1.B.1
HNuctpykuus: [IpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE. K Kaxk10M
MO3UIIMH, JaHHOW B JIEBOM CTOJIOIE, MOJOEPHUTE COOTBETCTBYIOIIYIO
MTO3HIIMIO B IIPABOM CTOJIOIIE).
CooTBeTcTBUE MEXIy 3HAUE€HUEM OPOUTAIBHOIO KBAHTOBOI'O 4YHCIA U
0003HAaYEHHEM TTOTyPOBHSI.
3nauenue opburtanbHoro yucna | O6o3HaUeHUE OTYyPOBHS
?
A 0 1 s
b 1 2 p
B 2 3 d
r 3 4 f
A b B r
Kittou ¢ mpaBuibHBIM 0TBeTOM: A-1, B-2, B-3, I'-4
3ajmaHue  3aKphITOrO  TUNA  Ha  ycraHoBieHue  mnpasBwibHo# | OIIK-1.B.1
MIOCJIEZI0BATEIbHOCTH.
NHucrpyknpsa: IIpounTaiiTe TEKCT M YCTAaHOBUTE IIOCIEN0BATEIBHOCTD.
3anummMre  COOTBETCTBYIOLIYIO  IOCIEI0BaTEIbHOCT OyKB — clieBa
HaIpaBso);
Pacnonoxute snementsl VIIA moarpynmsl B HOpsiiKe BO3pacTaHUs
aTOMHOTO pajuyca.
A)F,;
b) ClI;
B) Br;
DI
) At
Kirou ¢ nmpaBunbHbIM oTBeTOM: A-B-B-I'-]]
3amaHue 3aKpBHITOrO TUMA C BBIOOPOM HECKOJIBKHMX MpaBMIIbHBIX 0TBeTOB. | OITK-2.3.1

Wuctpykuus: [Ipounraiite TeKCT U BEIOEpUTE MPABUIbHBIE OTBETHI.
[lepeuncnure METOIbI MOJTYYEHHSI TUCIEPCHBIX CUCTEM (PU3UUECKOM




KOHICHCAIIMEH.

A) 3aMeHa paCTBOPHTEIIS

b) konnencanus u3 napos

I') o6pa3oBaHre MaIOPACTBOPHUMOIO BEIICCTBA
J1) TOHKOE U3MeJIbUeHHE TBEPIOr0 MaTeprasa

Kittou ¢ npaBuibHbIM 0TBETOM: A, b

3a,Z[aHI/I€ 3aKpPbITOI'O THUIIA C BBI60pOM OAHOI'O IIPaBUJIBHOI'O OTBETA.

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-2.3.1

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

WNuctpykuus: [TpounTtaiite TEKCT U yCTAaHOBUTE MOCIIEIOBATEIBHOCTD.
3anumuTe  COOTBETCTBYIONIYIO  IIOCIEIOBATEIBHOCTH OyKB — ClieBa
HaIpaBo);

Pacnonoxwure coeuHEHMs B TOPSAKE BO3PACTAHUS CTENICHU OKHCIICHHS
aToMa a3oTa:

A) N2

B) N2Os

B) HNO>

I') NH3

/) NO

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

OIIK-1.B.1

WNucrpyknpa:  [lpounraiiTe TEKCT M 3alMIIATE  PAa3BEPHYTHIN
00OCHOBAHHBII OTBET).
[IpounTaiiTe TEKCT U 3aIUILNUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET).

[Tpu peiicTBuM M30bITKA pa30aBIEHHON CEPHON KUCIOTHI HAa 24 T MarHus
TEOPETHUYECKU JOJHKHO BBIAEIUTHCS ... J MOJEKYJISIPHOTO BOJOPOIA.

Oranonssli orBeT: U3 ypaBaenus 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 mo11b, COOTBETCTBEHHO BBICITUTCS | MOJIb
Bonopoaa N(Hz2)=1 mounsk. [Ipu HOpManbHBIX ycIOBUsX 1 MO ra3a
3anumaet 22,4 1. Cnemosarensro V(H2) =1*22,4=22,4 1 06B6EM
BOJIOpOJA paBeH 22,4 1.

OIIK-1.B.1

10.

3aHaHI/Ie 3aKPBITOTO THIIA HA YCTAHOBJICHUEC COOTBCTCTBUA.

WNucrpyknnsa: [IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBUE.

OIIK-1.B.1




CooTBeTcTBHE THIA TUCTIEPCHON CHCTEMBI U HA3BaHHUS BEIIECTBA
Tun nucnepcHoit BemectBo
CHUCTEMBI
A XK/ 1 Tyman
b T/ 2 JbiM
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, /-5

IIpumeuanue: CucremMa OLIEHUBAHUS TECTOBBIX 3aaHHIM:

1 Tnn) 3agaHre KOMOMHHPOBAHHOTO THIA C BEIOOPOM OJHOTO BEPHOT'O OTBETA M3 YETHIPEX NMPEIOKEHHBIX U 000CHOBaHUEM
BBIOOpa CUMTAETCS BEPHBIM, €CJIM INPaBHJIBHO YyKa3zaHa IU(pa M NPHBEICHBl KOHKPETHBIE apryMEHTHI, HCHOJIb3yeMbIe IpH
BeIOOpe OoTBeTa. [loiHOE cOBHAzeHHe ¢ BEpHBIM OTBETOM OLCHMBaeTcs | GamioM, HEBEpHBIH OTBET WIH ero orcyrcTBHe — 0
GauoB.

2 Ttun) 3agaHne KOMOMHHPOBAaHHOTO THMA C BBIOOPOM HECKOJNBKHX BapHAHTOB OTBETAa M3 MNPEAJIOKEHHBIX M Pa3BEPHYTHIM
00OCHOBaHMEM BBIOOpA CUHMTAETCS BEPHBIM, €CIM IPABUIBHO YKa3aHbl HU(GPHl W HPUBEACHBI KOHKPETHBIE apryMEHTEHL,
UCIIONB3yeMble IIPU BEIOOpe 0TBeTOB. [loTHOE CoBMaieHNe ¢ BEPHBIM OTBETOM OIIEHHBAaeTCs | GamioM, ecay JAOIMyIIeHbl OMIHOKH
WM OTBET 0TCyTcTBYeT — 0 Gasios.

3 Tun) 3amaHue 3aKpHITOTO THIA HA YCTAHOBJIEHHE COOTBETCTBHS CUMTACTCS BEPHBIM, €CIIM YCTAHOBJICHHI BCE COOTBETCTBHS
(mo3MILMK U3 OJJHOTO CTOJIONA BEPHO COIOCTABJICHBI C IMO3HIMSIMH APYroro croiodna). [logHoe coBmaneHne ¢ BEPHBIM OTBETOM
oueHuBaeTcs 1 6ayuioM, HeBEpHBIH OTBET WX ero oTcyTcTBHE — 0 6auioB.

4 tum) 3agaHue 3aKpPBHITOTO THIIA HAa YCTAHOBJICHHE IOCIENOBATEIBHOCTH CYMUTACTCS BEPHBIM, €CIIM NPAaBHIBHO yKa3aHa BCS
nocnenoBarensHocTh uGp. ITonHoe coBmaneHue ¢ BEpHBIM OTBETOM OIEHHBAeTCs | GayuioMm, eciu IOIyNIEHB! OMIMOKH WM
OTBET OTCyTCTBYET — () GayuIoB.

5 Ttum) 3amaHWe OTKPHITOTO THUMA C Pa3BEPHYTHIM OTBETOM CUMTACTCSl BEPHBIM, €CIM OTBET COBIAJAeT C STAJOHHBIM IO
COIepIKaHHIO 1 TMONHOTE. [IpaBUIIBbHBIN OTBET 32 33a/aHKe OLCHUBASTCS B 3 Gaiia, eciii JOMyLIeHa OHa OMIHOKa \ HETOYHOCTH \
OTBET MPABUIbHBIHN, HO HEe MONHBIHN - 1 6am, ecim momyeHo Gosee 1 omubku \ oTBeT HempaBmIbHEI \ oTBeT OTCyTCTByeT — 0
6aiIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCs 3a04HON (OPMBI
oOydeHus, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuainbl,  ONPEACHSAIONIME  TPOIEIyphl  OIICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX dTanmbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IMPOLEAYypYy
NPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaAIOIIUXCS IO OCBOSHUIO TUCIIUTUIMHBI

11.1. Metoauueckue yka3zaHus JJIs OOyYarOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIOKEeHHe ydeOHoro marepuana. HasHaueHune cOBpEMEHHOH JeKIuU B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHIO 10 TEME, a B OCBOCHHHU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOI0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar




KOHKpPETHOW 00JacTH 3HaHHS, €€ MPOOJeMBbl, JaeT IEeNbHOE NPEJCTABICHUE O TUCITUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCIUTLTTHAMH.

[TnanupyeMble Pe3yJIbTaThl IPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEACIIACTCS IEJICBOM YCTAHOBKOM K KaXKI0i KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEeIICM;

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

— TIOSIBJICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO Il CAMOCTOSITEIIbHON pabOTHI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMIKAKMIINE TOBI;

— HAY4YUThCS METOIMYECKH 00padaThiBaTh MaTepHall (BBIACIATH TIJIABHBIC MBICIH U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  MOJIyYE€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSTHIA.

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

CTpyKTypa OpeaoCTaBiIeHUs JEKIIMOHHOI0 MaTepraa:

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

11.2. Metoauueckue ykazaHusl A7 OOy4YalOIIMXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX

pabor

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

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCHMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIICHUE CIeTyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

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

— TOJy4YeHHe HOBOM MH(OpPMAaLMU 110 U3y4aeMOW JUCIUILINHE,

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

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

3agaHue K BBIIOJHEHUIO TaOOpaTOPHOM pabOThI BBIAAETCS MpErnojaBaTeieM B Hayalle 3aHsATHS B
COOTBETCTBUU C IUIAHOM 3aHATHI. Tembl J1abopaTOpHBIX pabOT MpUBEAEHBI B Ta0d. 6 JaHHON
POTPaMMBI.
Brinonnenue naboparopHoit paboThl COCTOUT U3 TPEX ITAIOB:
- aHAJIMTUYECKOTO;
- pacyeTHO-TpaPpUIECKOTO;
- KOHTPOJIBHOTO B BUJIE 3AIIUTHI OTYETA.
CrpykTypa 1 hopma oTueTa 0 1abopaTopHOM paboTe

Otuer o 1abopaTopHOi paboTe AOIKEH COAEPKaTh: TUTYJIBHBINA JIUCT, OCHOBHYIO 4acTh,
BBIBO/IBI 110 pe3yJIbTaTaM UCCIEJOBAHUH .




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

Ocnosnasi uacms JOJDKHA COJIEpXKaTh 3aJaHHe, pe3yJIbTaTbl HKCIEPUMEHTAIBHO-
NPaKTUYECKON pabOThI, pACUCTHO-aHAIUTUICCKHAE MaTEPHAIbl, TUCTUHT KOIa/CKPUH dKpaHa.

Bv1600v1 110 IpoienaHHON paboTe JOKHBI COJEPKATh OCHOBHBIE PE3yJIbTAThI 110 padoTe.
TpeGoBanus k 0hopMIIEHUIO OTYETA O JIabOopaTOpPHOI paboTe

TUuTyIpHBIN JIMCT OTYETA JODKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEACHHOMY 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. TpeGoBaHusi puUBEIEHB B CEKTOpEe HOpMaTUBHOW JokyMeHTammu ['YAII
https://quap.ru/regdocs/docs/uch

[Ipu dopmMHUpOBaHUM CIIMCKAa MCTOYHUKOB CTYJCHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHHsI CIIMCKAa MCTOYHHKOB
IPUBEICHBI B CEKTOPE HOpMaTHBHOM nokyMmenTanuu I'YATL https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue ykazaHus JUIsl 0OyYarONIUXCs M0 MPOXOXKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xxoz1e BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YYaCTHSI.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIILHON paboThl, y oOywaromerocst (hopMHUpYyeTCs
enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
¥ HaBBIKA B YCBOCHHU WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBACT BBICOKUU
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOYYEHHS, IOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MetoauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00yJaronuxcs BISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

—  METOJMYECKHE YKa3aHHS 10 BBHIMOJTHCHUIO KOHTPOJIBHBIX PadOT (I 00yJaroInuXCst
1o 32049HOU (popme oOydeHHs).

11.4. Metoauyeckue yKazaHUs i1 OOyYarOUIUXCS TIO0 TMPOXOXKICHUIO TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyaroImuxcs, OCyIIECTBISEMOrO B TEUEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XO/a OCBOCHUS
JUCLUTUINHBI.

B teuenue cemecTpbl CTYJEHTHI:
- 3alIMIIAI0T JJabopaTopHble paboThl (4 mIT);
- 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 3alllUTe 3TUX PadOT MOXKET YUYUTHIBATHCA NPU TMPOBENECHUU
IIPOMEXYTOUYHOH aTTeCTaluu.

11.5. Metoauueckue yKa3zaHUs Ui OOYYaroIUXCS MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTeCTalUN.

B teuenue cemectpa cTyeHTy HEOOX0qUMO caaTh He MeHee 50% nabopaTopHbIX padorT,
BBIMIOJIHUTh TecTUpoBaHus B cpeae LMS. B ciydyae HEBBINOIHEHHH BBIIIEU3JI0KEHHOTO,
CTYJCHT, NPH YCHEIIHOM IPOXOKICHUU MPOMEXYTOYHOU aTTecTanuu B ¢opme aud.3auera, HE
MO>KET IOJYYNUTh aTTECTAllMOHHYIO OLIEHKY BbIIIE "'Xopomo"


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

Cucrema OLICHOK NP MPOBEIECHUH TEKYIIETO KOHTPOJS U NMPOMEKYTOYHOU aTTECTALMU
OCYLIECTBJISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «lIlonoxxeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaLMKU
CTYACHTOB M aCHHUPAHTOB, OOYyYarOIIUXCs IO 0Opa3oBaTeNbHBIM IPOrPaMMaM BBICILIETO
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.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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