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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroToBKH/ —crenuanbHocTd  25.03.01
«TexHudeckass JKCIUTyaTalMsl JIETaTEIbHBIX aNlapaToB W JBUTATENei» HaNpaBIEHHOCTU
«OKCIUTyaTtalisi M UCHBITAHUS aBUAIMOHHOM W KOCMHUYECKOH TEeXHHKH». JlucuuroinHa
peanuzyetcs kadenapoit «NeSy.

JlucuuiuiHa HaresieHa Ha ()OPMHUPOBAHUE Y BBITYCKHUKA CIIEIYIOIIINX KOMITCTCHIIHN:

OIIK-1 «CmocobeH UCroib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPCHUS,
(dyHIaMEHTAJIbHBIC TPUHIUIBI ¥ TEOPETUYECKHE OCHOBBI (DU3HMKH, TEOPETUYCCKON MEXaHUKH,
TUIPABJIMKHY, IMEIOIINE OTHOIICHNE K TEXHUYECKOMY OOCITYKHBAHUIO BO3AYIITHBIX CYIOB)»

ConeprkaHue TUCHUTUIMHBI OXBaTBIBAET KPYT BOIPOCOB, CBS3aHHBIX C MPUOOPETECHHEM
0a30BBIX 3HAHWH 00 OOIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHUYECKHX MPEBpAIICHUA U X
NPaKTUYECKHMM TPUMEHCHHEM TIPU BBIMOJHECHUH WHXCHEPHO-XUMHUYECKUX pAcYeTOB B
npodecCHOHANBLHOM JesTenbHOCTH. (0ecreyeHre TMOArOTOBKH CTYJIECHTOB K HW3YYCHHIO B
MOCJICIYIOIIUX CEMECTPAx psifia CHeIHAIbHBIX JUCIUTUINH.

[IpenonaBanue AUCHUILIMHBI TPEAycMaTpUBaCT cieayronme (OpMBI  OpraHH3aIUH
y4eOHOTO0 TpoIiecca: JISKIIUH, JA00paTopHbIE PadOThI, CAMOCTOATENIbHAS paboTa 00yYaroIerocs,
KOHCYJIbTaITHH.

[TporpaMMoii TUCHMILIMHBI MPEIyCMOTPEHBI CICAYIOIINE BHJIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTanus B opme udhepeHIIMPOBAHHOTO 3a4eTa.

OOmiasi TPyZAOEMKOCTh OCBOCHHS JMCUHUIUIMHBI COCTABJISACT 3 3a4eTHbIX eauHuilpi, 108
4acoB.

SI3bIK 0Oy4YEHUS 110 TUCIUILIIMHE KPYCCKUU »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenojgaBaHusl AMCLUILUIMHBI - YCBOEHUE CTYJEHTAMU TEOPETHUYECKUX OCHOB
o0mieil XuMHUH, XUMUHM BaXKHEHIIINX 3JIEMEHTOB M UX COSAMHEHH, (OPMUPOBAHHUE XUMHUYECKOTO
MBIIUICHHUS Y CTYJCHTOB, Pa3BUTUE HABBIKOB MCIOJIB30BAHUS CBEIACHUN O (PU3UKO-XUMHYECKHX
CBOMCTBaxX pa3iIMYHBIX CHUCTEM JJIsi CHHTE3a COOTBETCTBYIOIIMX COEIWHEHUH, BBIOJIHEHUE
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 HABBIKH B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHH.

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

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIMiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMU. KoMIEeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Kon n Kon n HauMeHoBaHuE MHIUKATOpa
HauMEHOBAaHHE

KOMIICTCHIIN JOCTHIXXCHHA KOMIICTCHIIMHN
KOMIICTCHIIUN

OIIK-1 Cnocoben
UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI
MaTeMaTHKH,
CIMHUIIBI
U3MEepeHus,
(dyHIaMeHTaJIbHbIE
MIPUHIIMIIBI |
O6menpodeccuoHaIbHbIE | TEOPETUUYECKUE
KOMIIETEHITHH OCHOBBI (PU3UKH,
TEOPETUYECKOMN
MEXaHUKH,
TUJIPABIIHKH,
UMeroIue
OTHOIICHHE K
TEXHHYECKOMY
00CITyKUBAHUIO
BO3/yIITHBIX CYJIOB

OIIK-1.3.2 3HaTh 3aKOHBI PU3UKU U XUMUU
JUIsl OLIEHKU 3HAYEHUH NTapaMeTpoB
(bu3NYECKUX CUCTEM

OIIK-1.Y .4 ymeTs aHanu3upoBaTh
XUMHUYECKHE MTPOLIECCHI, TPOUCXOSAIINE MTPU
B3aMMO/JICHICTBUH BEILIECTB, PACCUUTHIBATH
BO3MOXXHOCTH MX IPOTEKaHUS

2. Mecro nucuumianHsl B ctpyktype OI1

JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHUH CIIETYIOLIUX TUCIUILIINH:

— « MaremaTtuka. MaTeMaTu4ecKuil aHaIu3»,

— « Ousuka»

3HaHUs, MOJIYYEHHbIE MPU H3YUYCHHM MaTepualia JaHHOW JUCIMUIUIMHBI, UMEIT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU APYTUX JUCHUILINH:

— « MarepuanoBeneHuey,

— « DKOJIOTHUSI»

3. O0BeM U TpyIOEMKOCTh TUCITUTUIHHBI




Jlanubie 00 oOmieM 00beMe JAUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTABICHBI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUILIIUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oobwan mpyooemKocmp OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
ks, ) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopaepskaHue TUCHUTUITHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH JTUCHUTUTMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Paznensl, TeMbl IUCIUTIIIMHBI Jlexkunn I13 (C3) |JIP KII CPC
(gac) (gac) (dac) (dac) (dac)
Cemectp 1

Paznen 1. Beenenue B XUMHIO 1 5 4
Tema 1.1. Tlonstme BemectBa u |1 1 1
XUMHYECKOH  pEakiud,  OCHOBHBIC
oTpesieNIeHusl.
Tema 1.2. CTexuoMeTpruiecKne 3aKOHBI. 2 1
DyHIaMeHTaNbHbIE MOHATHS U 3aKOHBI
XUMHH.
Tema 1.3. Cmocobbl omnpeneneHus 2 2
KOJIMYECTBA BEIIECTBA, 3aKOH
HKBHUBAJICHTOB.
Pazgen 2. Ctpoenue BemecTBa 10 - 11
Tema 2.1. OcHOBHBIE CBEACHHS O 2 1
CTPOEHHH aTOMOB; KBAHTOBBIE UHCIIa




Tema 2.2. Tlepuoanueckuii 3akon [1.1.
Meunneneena.

Tema 2.3. Xumuueckas CBsI3b, BHIBI
XUMHUYECKOU CBS3H.

Tema 2.4. MeTon BaJeHTHBIX CBS3€EM,
KOBaJIEHTHAS CBS3b.

Tema 2.5 Merog MONEKYISPHBIX
opOuTanei.

Tema 2.6. HeBaseHTHBIE THIIBI CBSA3EH:
HOHHAsA CBS3b, METaJUIMYecKas CBI3b,
BOJIOPOJIHAsl CBSI3b, CHJIBI Bau-nep-
Baannsca.

Pazgen 3. Xumuueckhe CHCTEMBEL.
OOme 3aKOHOMEPHOCTH XHMHYECKHX
MPOIIECCOB.

15

12

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

Tema 3.2. DHeprus I'u606ca,
HaIPaBJICHHOCTH XUMHYECKHX
MPOLIECCOB, XUMHUYEeckoe U (¢a3oBoe
paBHOBECHE.

Tema 3.3, CkopocTh XUMHUYECKOU
pEaKIMu U METOJIbI €€ PEeryJIMPOBaHMUS,
3aKOH JICUCTBUS Macc

Tema 3.4. DHeprus  aKTHBAIWH,
ypaBHeHUEe AppeHuyca, mpaBuio BaHt-
Tlodda, KaTaJIu3aTophl u
KaTaJINTUYECKHE CUCTEMEL.

Tema 3.5. PacTtBOpHI, AucCHepcHBIE
CHCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
PacTBOPOB.

Tema 3.6. DNEKTPOIUTHYECKAS
JMCCOIMAINS,  BOJHBIE  PAacTBOPHI
3JIEKTPOJIUTOB, BOJIOPOJTHBIN
MoKa3areb, peaxkumn oOMeHa,
TUAPOJIU3 COJICH.

Tema 3.7. CpoiicTBa pa30aBICHHBIX
pacTBOPOB  HEDJIEKTPOJIUTOB, BOJIHBIE
pacTBOpHI AJIEKTPOJIUTOB, 3aKOH
paz6aBnenuss ~ OcTBanbla,  3aKOHBI
Payns.

Pa3znen 4. OCHOBBI 2JIEKTPOXUMUYECKUX
IIPOLIECCOB

16




Tema 4.1. OKHUCIUTENBHO- 1 4
BOCCTAHOBUTEJIbHBIC PEAKITHH.

Tema 4.2. XuMHUE€CKHUE HCTOYHUKH 1 4 4
ANEKTPUYECKOTO TOKa. ['aibBaHUYECKHE

3JIEMEHTBHI.

Tema 4.3. Dnektponus,  3aKOHBI 1 4
®dapaes.

Tema 4.4. Kopposus u 60prba ¢ HEH. 1 4 4
Pazgen 5: CpolicTBa HPOMBIIIEHHO- 4 14

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

Tema 5.1. Kiaccer  xumMuueckux 2 7
COCJIMHCHHUI, CBOWCTBA IPOMBIIILJICHHO
BAKHBIX 3JIEMEHTOB U UX COCIUHEHUN.

Tema 5.2. XumMmuueckas 2 7
UICHTH(UKAIHS. MeTtopl
XHMHYECKOI'0 MCCIIEAOBAHMA M aHaJIM3a
BEILIECTB U UX MPEBPALLICHUMN.

Hroro B cemectpe: 34 17 o7

Uroro: 34 0 17 0 57

IIpakThueckass MOATOTOBKA 3aKJIOYAETCd B  HEMOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJallmUMHUCS  OINpENeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHSITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B TabnuIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3AaciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep paznena Ha3zBanue u conep:kanue pas3iesioB ¥ TEM JIEKIIMOHHBIX 3aHATHI

Pazpgen 1 BBenenue B XUMHIO.

Tema 1.1. ITonsiTHE BelecTBa U XUMHUYECKOM PEAKIMU, OCHOBHBIEC ONTPEACICHUS.

Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHIAMEHTAIbHbIE TOHSATHS M 3aKOHbI
XHAMUH,

Tema 1.3. CriocoObI onpeieNieHns KOJIMYeCTBa BEMIECTBA, 3aKOH DKBUBAJICHTOB.

Paznen 2: CrpoeHue BeniecTBa

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB; KBAHTOBBIEC YHCIIA.

Tema 2.2. [lepuoanueckuii 3axkon [[.M. MenneneeBa, cBsizb I[1.C. co cTpoeHuem
aroma.

Tema 2.3. XHMUYECKas CBA3b, BUAbl XUMHUUYECKOM CBS3HU.

Tema 2.4. MeTo/1 BaIGHTHBIX CBSI3eM, KOBaJICHTHAS CBS3b.

Tema 2.5. MeToa MOJEKYISPHBIX OpOUTAICH.

Tema 2.6 HepanenTHble TUNBI CBS3€H: HOHHAsA CBA3b, METAJUIMUECKas CBS3b,
BOJIOPOJIHAs CBS3b, CHIIbI BaH-nep-Baanbca.




Howmep pasznena

Ha3zBanue u conep:kanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Paznen 3

XHUMHUYECKHE CUCTEMEI. O6H_[I/Ie 3aKOHOMCPHOCTH XUMHNYCCKUX IIPOLECCOB.

Tema 3.1.

OHepreTuka XMMHMYECKHX IIPOLIECCOB, BHYTPEHHSAS HHEPrUs, TEIIOBOU
3PPEKT XUMHUECKUX PEAKLUU, 3aKOHBI TEPMOJWHAMHMKH. DHTPOMUS, KaK
(YHKLHS COCTOSHUS, SHTAJIbIUS. XUMUYECKUHN MOTEHLUAL.

Tema 3.2.

Oneprus ['n66ca, HanpaBIEHHOCTh XUMHUECKUX POIIECCOB, XMMUYECKOE H
(a3oBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON pEaKIMu W METOJIbl €€ pEeryJMpoBaHHUs, 3aKOH
NENCTBUA Macc.

Tema 3.4

DHeprusi aKkTHBAaIlMW, YypaBHeHHEe AppeHuyca, npaBwio Bant-I'odda,
KaTajiu3aTopbl W KaTajduTUdyeckue cuctemMbl. (OCHOBHOM MOCTyJar
XUMHUYECKON KMHETUKH, KHHETUYECKOe ypaBHeHHe. BiusHue teMneparypbl
Ha CKOpPOCTh XMMHYECKOM peakIluu, ypaBHeHHE AppeHuyca. MexaHusm
MPOTEKAHUS KaTaTUTHUECKUX peakiii. XUMUYECKOe PaBHOBECHE MPUHITUI
Jle Illarense.

Tema 3.5

PacTBopbl, AucrmepcHbIE CHCTEMBI, CIHOCOOBI BBIPQXEHHS COCTaBa
pacTBOpoB. TepMoaMHAMHUYECKHUE XapaKTEPUCTUKU Ipoliecca 0Opa3oBaHus
pactBopoB. CuilbHbIE U cjaOble 3JEKTPOJIUTHI, MOHHBIE PABHOBECHS B
BOJIHBIX pacTBOpax, IPOU3BEJIEHUE PACTBOPUMOCTH

Tema 3.6

DNEKTPOIUTHYECKAs TUCCOLIMALMSA, BOJHBIE PACTBOPBI 3JIEKTPOJIUTOB,
BOJIOPOJHBIN NTOKAa3aTeNb, PEAKIIMN 0OMEHA, THIPOIN3 COJIEH.

Tema 3.7

CpolicTBa pa30aBJICHHBIX PACTBOPOB HEINEKTPONUTOB. KosmuratuBHbIE
CBOIICTBa PaCTBOPOB, 3aKOHbI PayJis.

Pasnen 4.

OCHOBBI QJICKTPOXUMHUYCCKUX IMPOLECCOB.

Tema 4.1.

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKknuuun

Tema 4.2.

XUMUYEeCKUE UCTOYHUKM  AJIEKTpUYEeCKoro Toka. [ampBaHnueckue
DJIEMEHTBI,  CTaHAAPTHBIE  DJIEKTPOJAHBIE  IMOTEHUMaNbl.  JIBOMHOMN
aneKTpudeckuil cioil. YpaBHenue HepHcra. PaBHOBeCHBIN. DneKTpoaAHbII
notreHuuan. CTaHIapTHBIN BOJOPOIHBIN dJIEKTPOA.

Tema 4.3.

3HeKTp0J’IH3, 3aKOHBI CDapaI[eﬂ.

Tema 4.4

Koppo3sus. MeToib! 3aUThl OT KOPPO3HH.

Paznen 5.

CBolCTBa MPOMBIIIIEHHO- BAXKHBIX 3JIEMEHTOB U UX COEIUHEHHUIA.

Tema 5.1.

Knaccel XMMMUYECKHX COEIMHEHMH, CBOWCTBA MPOMBIIUIEHHO Ba)KHBIX
3JIEMEHTOB M HMX coennHeHni Kommo3unmonHsle MaTepuasbl. KepMmertsl,
dymiepeH, KapOuH. CoennHenus TUIIA KpayH-3(pupoB.
CynpamosexkyyspHble  MOp(QUPHUHOBBIE  CHCTEMBI W KOMIUIEKCHI
KaJIMKCAPEHOB. MOJIEKYJIIpHBIE U CYTTPAMOJICKYJISIPHBIC MAIIUHBI.

Tema 5.2.

Xumudaeckas I/I}I[eHTI/I(bI/IKaHI/ISI. MGTOHBI XHUMHUYECKOIro HCCICOOBAHHUA H
aHajlin3a BCIICCTB U HUX HpCBpaH_[CHI/II\/'I. KadgecTBeHHBIM M KOJIMYECTBCHHBIN
aHaJIn3

4.3. Ilpaktudeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYTOEMKOCTh




N3 aux Ne
Ne | Temsbl npaktudeckux | @opmel IpakTU4ecKux | TpyroeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJIOEMKOCTb ITPUBECHBI B TaOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHSITHS U UX TPYJI0OEMKOCTh
N3 Hux Ne
Ne HammenoBanue 1a60paTopHEIX padot TpyaoeMKoCTh, | MpakTUUYECKO# | pa3nerna
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI. 2 1
@OyHpaMeHTaIbHBIE TOHATHSA W 3aKOHBI
xumuH. CrocoObl OmpeneNieHus KOJINYecTBa
BEIIIECTBA
2 | DKBHBaJCHT. 3aKOH YKBUBAJIICHTA 3 1
3 | TeruoBoii 3pdekt (FHTATBIUA) XUMUUYECKON 4 3
peakuuu
4 | Xumuueckue peaxkuumy, BBI3BIBAIOLINE 4 4
AIIEKTPHUYECKHUHA TOK. DNeKTpOTHBIE
NOTEHIMAIIBI ¥ 3JIEKTPOJIBUKYIIINE CHIIBI
5 | Koppo3us meTasnios 4 4
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aronIxcs
Bunel camocTosiTenbHON paboThI U €€ TPYJA0EMKOCTh IPUBEIEHBI B TabnuLe 7.

Tabnuna 7 — Buabsl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

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

W3yueHne TeopeTuyecKoro Marepuasia

20 20
quciuminiel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKy1emMy KOHTPOJIIO 29 29
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)




Kontposbusie pabotsl 3a04HukoB (KP3)

[ToaroroBka K MpoOMEXKyTOUHOM
arrectanuu (I1A)

15 15

Bcero: 57 57

5. IlepeyeHpb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThl 00YUYaOIIUXCS TT0 AUCIUTUTMHE (MOIYJTIO)
Y4eOHO-METOIMUECKUE MaTepHalbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCsl YKa3aHBI B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUI MpHUBEIeH B TadIuIe 8.
Tabnuua 8— [lepeyeHb NevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

HIudp/
URL anpec

bubnuorpadudeckas ccpuika

Komuaectso
9K3EMILTSIPOB
B OHOIMOTEKE

(kpome
AIEKTPOHHBIX
IK3EMILUISIPOB)

https://urait.ru/bcode/388983

I'munka, H. JI. O6mast xumusi B2 T .
y4eOHHK 1)1 aKaJeMHUYECKOTO
6akanaBpuata / H. JI. ['nmunka ; mon
penakiuei B. A. [lonkoga,

A. B. ba6bkoBa. — 19-e u3z., mepepad. u
non. — Mocksa : MznarensctBo FOpaiT,
2016. — 729 c. — (bakanasp.
Axanemuyeckuii kypc). — ISBN 978-5-
9916-6445-5. — TeKcT : ANEeKTPOHHBIN

https://e.lanbook.com/book/104946

Oo6mas xumusd. Teopus u 3a1auu : yaueOHOe
nocobue / H. B. Koposun, H. B. Kynemios,
O. H. I'onuapyxk [u ap.] ; nox penakuuei H.
B. Koposwuna, H. B. Kynemosa. — 3-e u3.,
crep. — Cankr-IlerepOypr : Jlans, 2018.
— 492 ¢. — ISBN 978-5-8114-1736-0. —
TekcrT : 3eKTPOHHBII

https://urait.ru/bcode/444652

[IpakTukym no oOuieit xumun : yueOHoe
mocoOue s aKaJAeMHYECKOTO
OakanaBpuata / H. JI. ['nmuHKa,

B. A. ITonkos, A. B. ba6kos,

O. B. HecrepoBa. — Mockaa :
WznarensctBo FOpaiit, 2019. — 248 ¢. —
(bakamaBp. AkameMHUECKUN KypC). —
ISBN 978-5-9916-4058-9. — Texkcr :

3JIEKTPOHHBIN

https://e.lanbook.com/book/75521

Cracyw, H. ®@. Pemenue 3ama4 mmo oOmeit
xumud : yueoHoe rocobue / H. @. Crace,
A. B. KopuryHoB. — 3-e u3j., cTep. —
Cankr-IlerepOypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — TekcT :
3JIEKTPOHHBIN

https://urait.ru/bcode/384671

CyBopos, A. B. O0mas u Heopranuyeckas




XUMHUS B 2 T : Y4eOHUK IS
aKaJleMH4YecKoro OakanaBpuara /

A. B. CyBopos, A. b. Hukonbsckuii. — 6-e
W31, Uctp. u gon. — MockBsa :
WznarensctBo FOpaiit, 2016. — 607 ¢. —
(bakanaBp. AkageMHUECKUH KypcC). —
ISBN 978-5-9916-5219-3. — TekcrT :
3JICKTPOHHBIN

7. IlepeueHb 37EKTPOHHBIX 00pPa30BaTENIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHON ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HHGPOPMALUOHHO-
TEJEKOMMYHUKAMOHHOU ceTtu «MHTepHeT»
URL anpec HaumeHnoBanue

http://www.xumuk.ru/ | CaliT 0 Xumuu

http://www.hemi.nsu.ru | OcHoBsl Xxumun. HTEpHET-y4eOHUK

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOIB3yEeMOTO TPH OCYUIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHp UCTIONB3yEeMOTro POTPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenpr WCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynsTuMenuiiHas JEKIIMOHHAS Ay IUTOPHUS 32-01 (I'acremno,15)
2 | Cnenuanu3upoBaHHas XMMUYECKas J1adopaTopus ¢ 33-02, 33-04

HCMOJIb30BAHUEM JEMOHCTPAIIMOHHBIX IJIAKATOB, (I'acremno,15)
712a00paTOPHBIX CTEHJIOB U YCTAHOBOK JUISI OTIPE/ICTICHUS



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

HKBUBAJICHTA METAJIJIa, U3MEPEHUS SJEKTPOIHBIX TOTCHIIUAIIOB,
CKOPOCTH KOPPO3HH METAJUIOB; aHATUTHYECKHE U DIICKTPOHHBIC
BECHI; T1abopaTtopHbie pH-MeTphl, HEHTPU(YTH U KAJIOPUMETP

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOH aTTeCTAIlUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbIii 3a4€T Cnucoxk BOMpOCOB;
Tectbl

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga  MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctika chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia PaKIep (bopup

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOW JHUTEpaTyphl,
TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEIMATIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GauTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JOIYCKAeT CYIIECTBEHHbBIX HETOUHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JEATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«XOPOLIIO»
«3aYTCHO»

— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JAracT €ro, ONHMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITHM.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO

MaTrepuana;

«HEYJOBJIETBOPUTEIILHOY | — IOTIYCKAaeT  CYIIECTBEHHbIE  OMMOKM U  HETOYHOCTH  TpHU
«HE 3a4TECHO» paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

— UCIIBITBIBACT TPYAHOCTU B MPAKTUUECKOM NMPUMEHEHUH 3HAHUN;

— HE MOXKET apr'yMEHTHPOBATh HAYYHbIE MTOJIOKEHNUS;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— He (OpPMYJIUPYET BBIBOJOB M 000OIIIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Ta6muma 15 — Boripocs! (3agaun) 115 2K3aMeHa

Ne i/t [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Koxn
MHAMKATOpa
Y4eOHBIM IJIaHOM HE IPEIYyCMOTPEHO
Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3agera
Ne Kon
i ITepeuens Bonpocos (3axay) s qudd. 3auera MHIMKaTOpa

1 KBanTOBO-MeXaHnUECKasi MOJIENIb CTPOEHUS aTOMa. OIIK-1.3.2

2 Atom. [lpuanun nHeompenenenHoctu I'eizenbepra. Ypasnenue | OIIK-1.Y.4
Jle bpoiinsa. BomnoBas GyHKIms.

3 Vpasuenue lllpenunrepa. Kpantossie uncna. [Mpunnun Ilaymu. | OIIK-1.3.2
[TpaBmiio Xynna, KiieukoBckoro.

4 [lepuonnueckas cucrema snementoB J[.W. Menaeneesa. | OIIK-1.Y.4
CtpykTypa MEpHOJUYECKONM CHCTEMbI (NE€PUOAIBI, TPYIIIIHI,

HOJIIPYIIIBI)

5 [leprog4HOCTH U3MEHEHUS CBOICTB 3JIeMeHTOB: paguyc aromos | OIIK-1.3.2
U HOHOB, DHEPrUUM HOHM3ALMH, CPOJACTBO K DIIEKTPOHY,
ANEKTPOOTPHUIATEIBHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
ciocobHocTh. CBs3b I1.C. co cTpoeHueM aroma.

6 OcHoBHBIE THNBI XUMUYecKOM cBs3u. KoBanentHas cBs3b. | OIIK-1.V .4
MexaHu3mbl 00pa3oBaHUsl KOBaJCHTHON CBsI3M (OOMEHHBIN H
JIOHOPHO-aKIENTOPHBIN).

7 HeBanenTHple THIIBI CBs3CH: HOHHASA CBsA3b, MeTamnudeckas | OIIK-1.3.2
CBSI3b, BOJIOPOAHAsA CBSI3b, CHIIbI BaH-nep-Baanbca.

8 Teopust rubpuauzanuu u reomerpuss moiekyin. [lomspuocts u | OIIK-1.V .4
MIOJIAPU3YEMOCTh KOBAJIEHTHOM CBSI3U U MOJIEKYL.

9 MexkMoJIeKyJIsIpHbIE B3auMOoAencTBUsA. BogopoaHas cBs3b. OIIK-1.3.2

10 XyuMHuecKkass TepMOAMHaMuKa. OHTanbnus. 3akoH I'ecca. | OIIK-1.V.4
DOHTponus, ee U3MEHEHHE B pa3sIn4HbIX npoueccax. CBoboaHas
sHeprus 'nbbca, ee H3MEHEHHE — IBIKYIIAs CUJIA PEaKIHH.

11 XHUMHYECKasi KUHETUKA. XMMHUUECKOE PABHOBECHE. OIIK-1.3.2

12 PactBopel. CriocoObl  BhIpakeHHs] KOHIEHTpammu pactBopos. | OIIK-1.V.4
Konnuraruasie CBOKWCTBAa pacTBOPOB

13 Jlucnepcusbie cucteMbl. [I0BEpXHOCTHBIC SIBICHHS. OIIK-1.3.2

14 PacTBOpBI 371E€KTPOIUTOB. DIAEKTPOIUTHUECKAS AUCCOLUALINS OIIK-1.V 4

15 Juccoumarus Boabl. Jluccommarus KucioT W ocHoBaHuil. | OINK-1.3.2
Bonopoanslil mokas3ares.

16 [IpousBenenne pactBopumoctH. MonHOo-oOMeHHBIe peaknuu. | OITIK-1.VY.4




I'mpponus cosen.

17 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU OIIK-1.3.2
18 Bo3HukHOBeHME  3iekTpopgHoro  noreHuuana.  Jlpoinoit | OIIK-1.V .4
ANEKTPUYECKUH CIIOH. 3aBHCHUMOCTH AJIEKTPOJHOTO MOTEHLHaa
OT TeMIEpPaTypbl U KOHLIeHTpauuu. YpaBHenue HepHcra.
19 OnekTpoin3 Kak BeIHYkAeHHass OBP. Peakumu, npotekaromue | OITK-1.3.2
Ha MHEPTHBIX U aKTUBHBIX JIEKTPOJAX B Pa3JIMUHBIX PACTBOpPAX.
DJIEKTPOJIN3 pacIljiaBoB. 3akoH Papajes.
20 O6mue cBoiictBa MetauioB. Kopposus meramtoB. Metonsr | OIIK-1.Y .4

3aIlIUTBI OT KOPPO3HHU.

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI

MpeICTaBJICHBI B Tabwuie 17.

Tabmuua 17 — IlepeueHb TeM /sl KYPCOBOTO TPOEKTUPOBAHUS/BBIIOIHEHUS] KYPCOBOM paboThI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO IPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCH 4JIs1 IIPOBCIACHHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IlpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Ne [IpuMepHBIii TepeueHb BOIPOCOB IS TECTOB
/o

Kon
WHJUKaTOpa

1. 9Heprm0 OJICKTPOHA IMOJIHOCTBIO XapAKTCPU3YIOT KBAHTOBLBIC YUCIIA ...

alume; b.nu mg ;
C.M¢ums; dnu €;
e. L ums

OIIK-1.3.2

2. | B arome, anektpoHHas popMysia KOTOPOTO
15225%2pf3523p°301%4524p°4d35s2, ... BaneHTHBIX NMEKTPOHOB ...
a. 13; b. 2;

c.9; d. 11,

e.5

OIIK-1.V 4

3. CnuHoBas BaJEHTHOCTH 3JIEMEHTA |C B OCHOBHOM COCTOSIHHH paBHa ...

a. 5; b. 1; c.2;
d. 3; e.4

OIIK-1.3.2

4, B aTomMe XuMHU4ecKoro 3JjieMeHTa .... Tpu p-3J'IeKTp0H Ha BHCIIIHEM
JHEPTETUYECKOM YPOBHE.

a. Sc; b. Se; c. Sbh;

d. Ge; e. Si

OIIK-1.Y .4

5. KI/ICJ‘IOTHBIM OKCHUAOM SABJISACTCA ...
a. MnO>; b. Mn207;
c. MnO ; d. Mn2Os3

OIIK-1.3.2

6. | Paconoxxuts anemenTs! ||A moarpynmsl B mopsiKe yCHICHUS
METaJUIMYECKUX CBOWUCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;

OIIK-1.V 4




b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

B xnopuze kanbius CaCly ... xumuueckas cBsi3b.
d. TOHOPHO-aKLCIITOPHAI,

b. HemonspHast KOBaJICHTHAS;

C. moJsIpHast KOBAJICHTHAs,

d. nonnas;

€. MCTAJJIMYECCKas

OIIK-1.3.2

JTOHOPHO-AKIIEITOPHAS XUMHYECKAs CBSI3b HMEETCS B ... .
a. kpucrasuie propuaa aurus LiF;

b. monekyie 6pomoBoopoaa HBY ;

C. kpuctasute mosapenHoii coiau NaCl;

d. karrone ruapokconus HzO™ ;

€. moJiekyne apcura AsHs .

OIIK-1.V 4

B momnekyne arena HoC=CH> ... Tun rubpuau3anuu NeHTpaIbHOTO
atoma C.

a. sp; b. sp?; c.sp®;

d.sp?d?;  e.spid

OIIK-1.3.2

10.

Cxema nepekpblBaHUs aTOMHBIX OpOUTaNel B MOJIEKYJIE ... UMEET BUJL
a. BeBry; b. BHs;

c. BBrs; d. BeH: ;

e. SiBrs

OIIK-1.V 4

11.

DK30TepMUYECKask PEaKIMsl XapaKTePU3yeTCs YCIOBHEM ...
a. AH=0; b. AH>0;

c. AH<0; d. AS<O0;

e. AS >0

OIIK-1.3.2

12.

®opmyna Uis pacuera W3MEHEHUs HHTAJIbIIMM B XOJI€ XUMHYECKOH
peakuuu, npoTekaromen mo ypasHenuwo 2A + 3B = C + 4D, umeer BuA:

a. AH® = (AHc + AHp) - (AHa + (AHg);

b. AH = (AHc + 4 AHp) - (2 AHa + 3 AHg);
. AH® = (2 AHa + 3 AHB) - (AHc + 4 AHp);
d. AH? = (AHc + 4 AHp) + (2 AHa + 3 AHE);
e. AH? = (AHa + AHg) + (AHc + AHp)

OIIK-1.V 4

13.

PaBHOBecue B cucreme
C (tB) + 2 H2 (1) 2 CHa (1) (AH® = -74,9 x/I)X) MOXXHO CMECTHTH BIIEBO

a. YBenuuenueM koHneHTpauuu CHy ;

OIIK-1.3.2




b. YMensbiienuem kourenrpanuu CHg |
C. YBenuueHueM KoHueHTpauuu Ho;
d. IToBbIIIIEHUEM ABIICHUS;

e. [lonmxeHrem TemMneparypsl

14. | BeipaxeHue uisi KOHCTaHThI paBHOBECHs cucTeMbl oOpaTuMbIxX peakuuit | OIIK-1.V.4
2Nz (r) + O2(r) <> 2 N20 (r) umeer BUS ...
= INOF . NO]
[N,J°[O,] [N,][O,]
IO JINOF
[NOF" NI’
15. | MonexynsipHO#t (popmMoii KpaTKOTO HOHHOTO YpaBHEHUS OIIK-1.3.2
Ni(OH)2 + 2H* = Ni?* + 2H,0
SIBJISETCA ...
a. Ni(OH)2 + HzS = NiS + 2H20;
b. 3Ni(OH), + 2H3PO4 = Ni3(PO4). + 6H20;
c. Ni(OH)2 + 2HNOs3 = Ni(NO3)2 + 2H20;
d. Ni(OH)2 + H2SO3 = NiSO3 + 2H20;
e. Ni(OH)2 + H2CO3 = NiCOs + 2H20
16. | Ykaxwure HaOOp BEIIECTB, B COCTAaB KOTOPOTO BXOIAT TONbKO Tunmunbie | OIIK-1.V.4
OKHCIJIUTEIIH 32 CUET aTOMOB S .
a. SO2; H2SO3; KHSO3 ;
b. SO3; H2SO4; KHSOy ;
c. Hz2S; NazS; SO2 ;
d. S; SOs; SOz ;
e.NaxS04; NaxS03; SO2
17. | Ha anexTpoaax B raibBAHUYECKOM 3JIEMEHTE OIlK-1.3.2
Fe | Fe(NOz3)2 || Pb(NO3)2 | Pb mpoTekaroT mporieccs ...
a. Fe’-2e=Fe?; Pb?* +2e = Ph;
b. Pb®-2e = Pb*; Fe?* +2e = Fe?;
c. Pb®-2e=Pb*; Pb?* +2e = Ph ;
d. Fe’-2e=Fe*; Fe?* +2e = Fe?;
e. Fe’-3e=Fe*; Pb?* +2e = Ph’
18. | IIpu smekTposan3e BOAHOTO pacTBOpa ... Ha HHEPTHBIX AJIEKTPOAAX OIIK-1.V 4
BBIIEIISIFOTCS TOJIBKO BOJIOPOA U KHCIOPOI.
a. ZnCly; b. KF;
C. ZnSOy4 ; d. KCI;
e. CuSOq
19. | [Ipu snekTposam3e BOAHOTO PacTBOPA ... Ha DIEKTPOAAX MPOUCXOMAT OIIK-1.3.2
IIPOLIECCHI:
2H,0 + 2e = H; + 20H",
§*-2e=9°

a. Na2SOyq; b. CdSOyq ;




c.CuS; d. NasS ;

e. NaxSOs3
20. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CUCTEME “MarHuii — 0JI0BO” B OIIK-1.V 4
KHCJION cpefie Ha KaToje obpa3yercs ...
a. Mg?* ; b. Sn?;
c. Sn*; d.OH";
e. Ha
21. | Jlns 3ammThl KaaMUsl OT KOPPO3UH BO BIAYKHOM BO3JIyX€ B KAUECTBE OIIK-1.3.2
KaTOJIHOTO MOKPBITUSI MOXKHO HCIIOJIb30BATh ...
a. Al; b. Mn;
c.Co; d. Cr;
e. Mg
22. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CHCTEME “IIMHK — CBUHEI B OIIK-1.V 4
HEUTpaIbHOMN cpesie Ha aHojie oOpasyercs ...
a. Zn*"; b. Oz;
c. Pb?*; d. OH;
e. H

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He mpegycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNSAIONIMEe  MPOIEeAYyphbl  OICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX dTanmbl (OPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSIAOK U IHpOLEAypy
IPOBEIECHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydaromuxcs
I'VAIL

11. Mertoanueckue yKa3aHus Ui 00yJarOIIUXCs IO OCBOSHHUIO JUCITUILTUHBI

11.1. MeTtoauueckre yKa3zaHUs [N OOYYArOMIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHWE ydeOHOro marepuana. HasHauyeHWe COBPEMEHHOH JICKITUH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydHOW MBICTU. B yueOHOM mpoliecce JIEKIHUsS BBITOIHSIET METOJ0JOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYIO (yHKIMU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAOITUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHUE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUU, YpPOBEHBb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTeiIeM,

— pa3BuTHE MNPO(PECCHOHATBLHO-IEIOBBIX  KAadecTB, JIIOOBH K  TpPeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIIICHHSL.




— TOSBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENILHON paOoTHI,

— T[OJIyYeHHE 3HAHMKW O COBPEMEHHOM YpOBHE pa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHCS METOIUYECKH 00pabaThiBaTh MaTepwal (BBIICISTH TJIaBHBIC MBICIU U
NOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3IUYHBIX
bopmyarpoBKax);

— TIOMy4YEHUE TOYHOT'O MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajl MOXKET CONpPOBOXKAATHCSA JCMOHCTpAalMed ClAiIoB |
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga MpH MPOBEICHUU KOPOTKUX JHCKycCUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO TUCIUTUIHHE.

CrTpyKTypa mpeaocTaBiIcHus JIEKIIMOHHOTO MaTepuana:

Berynnenne — 4acTh JICKINH, LIETb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayTUTOPHIO
Ha BOCIPHATHE y4eOHOro marepuana. B ero cocraB BXomsaT: (OPMYJIMPOBKA TEMBI JICKIIWH,
XapaKTePUCTHKA €€ — MPO(ECCHOHATLHOW 3HAYMMOCTH, HOBU3HBI M CTEIICHU W3YYEHHOCTH, LIEITH
JCKIMK; W3JI0KCHUE TUIaHA JICKIMH, BKJIIOYAIOIIETO0 HAUMEHOBAHHS — OCHOBHBIX BOIIPOCOB,
MOJJICKAIUX PACCMOTPEHHUIO HAa JICKIMH;  XapaKTEPHUCTUKA PEKOMEHIYEMOW JIUTEpaTyphl,
HEOOXOMUMOW JIsi  OpraHu3aliii  CaMOCTOSATENBHON pabOThl CTYJIEHTOB; PETPOCICKIIHS-
HAIIOMMHAHAE O BOMPOCAX, PACCMOTPEHHBIX HAa— MPOIUIOH JIEKIIMH, CBSI3b WX C HOBBIM
MaTepHalioM, yKa3aHHE Ha €ro pojib, MECTO M 3HAYCHUEC B JAHHOH JUCIHUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasi 4acTh - W3JIOKEHUE COJAEPKAHUS JIEKIIMU B CTPOTOM COOTBETCTBUHU C
MPEUIOKEHHBIM TUIAHOM. BKITIOYaeT pacKphIBAIOIIANA TeMy JIEKIUHA KOHIENTYalIbHBIA U
(dakTHUECKUH MaTepuaj, €ro aHajiu3 M OICHKY, pPa3JInYHbIC CIIOCOOBI apryMEHTAlUd |
JIOKA3aTeIbCTBA BBIJIBUTAEMBIX TEOPETHICCKHIX TTOJIOKEHUH.

3akioueHrue - TOJABEACHHE OOIIero WTOora JEKIUH, OoOOoOIIeHHe MaTepuana,
(GhopMyJIMPOBKA BBIBOJIOB 10 TEME JICKITUH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jlns Hajuiexaliero OCBOCHHUS Kypca XUMHUHU HCIONB3YIOTCS CIelUalbHbIE HArJsIHbIE
CPEICTBA, C MOMOIIBIO KOTOPHIX MOXKHO TeEpeaBaTh CTyJIeHTaM WH(GOPMAIMIO O BelIeCcTBaXx,
00BeKTaX W CymecTBe (DU3MYECKMX W XUMHUYECKHX MpeBpamieHuii. J[eMOHCTpalus OIBITOB,
MOJIeJM KPUCTAITUYECKUX PEHIETOK, TaOMUIBl M TUIaKaThl C YHEPreTHUECKUMHU AUarpaMMaMu
00pa3oBaHus MOJIEKYJI, PEaKIIuii ¢ KaTalu3aTtopaMu U 6€3 HUX U T.1.

11.2. Meroauueckue yka3aHus A OOy4aroIMXCs MO BBIIOJIHEHUIO J1a0OPaTOPHBIX

pabot

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyYaromerocs.
Brinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

Boinonnenue nabopaTopHbIX pabOT 0O0yHaIOIIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHre CIEAYIOMNX OCHOBHBIX 3a/1a4 00y4aroerocs:

— TpHOOpeTeHWe HAaBBIKOB WCCIEIOBAaHMS TPOIECCOB, SBICHHH H OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUTUTIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3aIlUs TEOPETHYECKMX 3HAHWM, TMOJTYYeHHBIX Ha
JEKIHSX;

— ToJlyueHHe HOBOM MH(OpMAINH 110 3y4aeMON AUCIUILIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajianue ¥ TpebOBaHUs K IPOBEICHUIO 1a00paTOPHBIX paboT

Jl7is BBIMIOJIHEHUS JTAOOPATOPHBIX padOT HCIONB3YIOTCS METOJUYECKHE YKa3aHUsS MO UX
npoBeneHuto. JlabopaTopHasi paboTa Kak BHJ Y4E€OHOTO 3aHATHS MPOBOAMUTHCS B CIEIUATBHO
000pyIOBaHHBIX y4eOHBIX JabopaTopusx. HeoOXoIUMBIMU CTPYKTYPHBIMH 3JEMEHTaMU




nabopaTopHON paboOThl MOMHMO CaMOCTOSITENIBHOM JESATENIbHOCTH CTYJEHTOB, SIBISIOTCS
MHCTPYKTaX, IPOBOJUMBII MperoaBaTeseM, SKCIIEPUMEHTAIbHAS YacTh, a TAK)KE OpraHu3alus
00Cy>KIeHUSI UTOT'OB BBITIOJHEHUS JIaOOpaTOPHON PadOTHI.

Crpykrypa u dhopma oTueTa 0 1ab0paTOpHOU padoTe

Otuer o nabopatopHOoi pabore wuMeeT QOpMYy TUIEPTEKCTOBOIO JIOKYMEHTA,
CoJepKaIero 3aJaHue Ha J1adopaTopHyro pabdoOTy, KpaTKUE TEOPETUUYECKHUE CBEACHUS IO TeMe
paboThl, oOmUcaHuEe MNPUOOPOB, HCIOIH30BAHHBIX IPU BBIIOJIHEHUH PAa0OOTHI, PE3yJIbTATHI
BBIYUCITUTEIBHBIX SKCIIEPUMEHTOB, a TAK)KE BBIBOJIBI TI0 UTOT'aM POJICITaHHON PaOOTHI.

TpeboBanus k ohopMIIEHUIO OTYETa O JIJAbOpaTOpHOU paboTe

OTuer AOKEH COAepXKaTb THUTYJIBHBIA JIUCT, a €ro COAepKaHUWEe OJDKHO OBITH
odopmieno coriacHo ['OCT 7.32 — 2017.

HopmaruBHass nokymeHTanusi, HeoOxomumas Uit o(OpMIIeHUs, TpUBEACHAa Ha
anexktpoHHOM pecypcee ['YAIL https://guap.ru/standart/doc

11.3. Meroauueckue ykazaHus JUIsi 0OyYalOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEITHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroUIUics BBIMOIHAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHA.

s oOywarommxcsi 1Mo 3a04HOil (opMe 00ydeHHs, caMOCTOsTeNbHas padoTa MOXKET
BKJIIOYATh B CE0S1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENILHONH paboThl, Y olyuaromerocs (Gpopmupyercs
nenecooOpasHoe IIaHupOBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B TNepuojJ OOydYeHHs, IOMOTAaeT IIOJYYUTh HABBIKH ITOBBIIICHHS
npo¢eCcCHOHATIBHOTO YPOBHS.

MeroauyeckuMHu ~ MaTepHallaMH,  HaNpaBJSIOIIMMU  CAMOCTOSITENBHYI0O — paboty
00yJarOIIUXCSSBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIUIINHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00ydaromuxcs
0 3204HON (hopMe 00yUeHus).

11.4. MeTtoauueckue yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEUEHUE CeMecTpa C IIeJbI0 OLEHMBAHUS X0Jla OCBOEHUS
JVICTIATUTAHBIL.

CBoeBpeMeHHass cjaya OTYETOB MO JAOOpaTOPHBIM M MPAKTUYECKHM 33JaHUSAM H
MOJIOKUTEBHBIA PE3yNIbTaT Ha 3alllUTe JTUX PadOT MOXKET YYUTHIBATHCA TPU TMPOBENCHUU
IPOMEKYTOYHOW aTTECTAIIHH.

11.5. Meroauyeckue ykazaHusi AJisi 0OOYyYarONIUXCs MO MPOXOXKICHHUIO TPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOyYalOIIUXCS  TMPEAYyCMaTpUBAaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOYydYaloIMMCS B IIPOIECCe
W3y4YeHUs BCEH AMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJAUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHUM M 3aBEpIIACTCS aTTECTAIMOHHOM OIIEHKOW «OTIMYHOM,
«XOPOLLOY, «YJIOBIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLICHKH 3HAHUH, MOTYYEHHBIX OOyYaAIOMIUMCS B XO/€ M3YUCHUS
y4eOHOM TUCUUIUIMHBI B LIEJIOM UJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OLIeHKa 3HaHUMN



0o0ydaromuMcs 1Mo OTIENbHBIM pa3fieliaM TUCIUIUIMHBI C aTTECTAllMOHHON OLIEHKOW «3aYTeHO»
WJIU «HE 3a4TECHO».

— muddepeHIMpOBaHHbI 3adyeT — JTO0 ¢GopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
00yyJarouMMcs Mpy U3yYeHUH JAUCLMILIMHBI, PU BBIITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIE0BATEIbCKUX PA0OT U MPOXOXKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTIUYHOY, «XOPOIIOY, KYJOBIECTBOPUTEIHHOY, «HEYIOBJICTBOPUTEIHLHOY.

[IpomexxyTounasi arrecranusa npoBogutca no ®OC, npuBeneHHomy B 1.10.3 manHOM
paboueit mporpaMmbl TUCHUTLTAHBI.



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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