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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpamMmy OakajaBpuaTa Mo HalpaBJICHUIO TOATOTOBKHU/ crienraibHOCTH 24.03.02 «CucteMbl
YOpaBlIeHUS IBMKEHUEM W HaBHUTAIUs» HampaBlieHHOCTH «[IpuOOphl U CHCTEMBbI OpHEHTAIINH,
cTabunu3anuu U HaBuraumy. JucuuninuHa peanusyercs kadenpoi «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMAaTHYECKOT0 aHaJIN3a U MOJICTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCJIEIOBAHMS B MPOPECCUOHANBHOMN A€ITEIbHOCTI

CopepxaHrie TUCIUILUIMHBI OXBATBHIBAET KPYT BOMPOCOB, CBS3aHHBIX C MPUOOPETCHHEM
0a30BBIX 3HAHUI 00 OOIIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHYECKHX MpPEBpalleHUd U HX
MPaKTUYECKUM TMPUMEHEHUEM TPHU BBIINOJHEHUM HWHXCHEPHO-XMMUYECKUX pacuyeToB B
npodeccuoHanbHOM neaTenbHocTH. (ObecreyeHre MOArOTOBKM CTYJEHTOB K HW3YYEHHIO B
MOCJICIYIOIIUX CEMECTPAX psiia CICIHAIBHBIX JUCIUIUINH.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOr0 mporecca: JIEKINH, JIabopaTopHbie padOThl, CAMOCTOSITENIbHAs paboTa 00yyaroerocs,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AWCIMILIUHBI COCTaBIIsIeT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHHUS 110 AUCHUIUINHE «PYCCKUU »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenojgaBaHusl AMCLUILUIMHBI - YCBOGHUE CTYJIEHTAMU TEOPETHUECKUX OCHOB
o0mieil XuMHUH, XUMUHM BaXHEHILINX AJIEMEHTOB U UX COEAUHEHUI, GOPMUPOBAHNE XUMUYECKOTO
MBIIUICHHUS Y CTYJCHTOB, Pa3BUTUE HABBIKOB MCIOJIB30BAHUS CBEIACHUN O (PU3UKO-XUMHYECKHX
CBOMCTBaxX pa3iIMYHBIX CHUCTEM JJIsi CHHTE3a COOTBETCTBYIOIIMX COEIWHEHUH, BBIOJIHEHUE
TEPMOJMHAMHYECKUX M KHHETHYECKUX pacueToB. [IpuoOpeTeHne HEKOTOPOro  OMbITa
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. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHHs AUCHUILTUHBI OOYYAIONIUIICS TOJHKEH 00JIafaTh CIEAYIOMIMMU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMIEeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

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

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

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

JTUCIUIUINH
MaTeMaTHUYeCKOIo
ObmenpodeccuoHanbHbIe AHAIV3A I OIIK-1.Y.1 ymeTb NpuMeHATh 3HaHUS B
KOMIIETEHIIUU 00J1aCTH €CTECTBEHHOHAYYHbIX U
MOJIETTUPOBaHUS,
0O0IIeNHKEHEPHBIX AUCHUIUINH
TEOPETUYECKOI0 U
OIIK-1.B.1 umeeT HaBBIKH TEOPETHIECKOTO
AKCIIEPUMEHTAJILHOTO
Y DKCIEPUMEHTAJIBHOIO UCCIIEIOBAHUS B
WCCIIEJOBAHMSI B .
. | npodeccruoHanbHON AESITETbHOCTH
npoQeCCHOHAIBHON
JESITEIIBHOCTH

2. Mecro nucuumianssl B ctpyktype OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHUH CIIETYIOUIUX TUCIUILIINH:

— « MaremaTtuka. MaTeMaTu4ecKuil aHaIu3»,

— « ®usukay,

3HaHUs, TOJYYCHHBIC TPH M3YyUYEHWH MaTepuaia JaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU APYTUX JUCHUILINH:

— « MarepuanoBeneHuey,

— « DKOJIOTHUSI»

3. O0beM U TPyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCHUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHIOB y4eOHOM
paboThI 10 TUCHUIIMHE (M paclpeielieHne 3TOH TPyA0EMKOCTH TI0 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh TUCIUIITNHbI

TpynoemMkocTh 1o
Bun yuebHol paboThI Bcero ceMecTpam
Nel




Dk3.**)

1 2 3
Oowan mpyooemKocmap OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexru (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, ﬂé’li)l@- Hudod. 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATUMN.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TMCIHUILIMHBI, UX TPYA0EMKOCTh

Pa3nenel, TEMBI JUCLUTUIMHEL Jlexun I13 (C3) |JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 1
Pa3nen 1. BBenenue B XUMHIO 1 5 4
Tema 1.1. Ilomstue BemecrBsa u |1 1 1
XUMHYECKOH  peakIiuw, OCHOBHBIE
OTIpe/ICTICHUSI.
Tema 1.2. CTexuoMeTpruiecKkne 3aKOHBI. 2 1
@dyHIaMeHTaNbHbIE MOHATHS U 3aKOHBI
XAMHAH.
Tema 1.3. CnocoObl onpeneneHus 2 2
KOJIMYECTBA BEIIECTBA, 3aK0H
JKBUBAJIEHTOB.
Paznen 2. Ctpoenue BemecTBa 10 11
Tema 2.1. OcCHOBHBIE CBEIEHUS O 2 1
CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIa
Tema 2.2. Ilepuomnyeckuit 3axkon [1.U. 2 2
Menpeneena.
Tema 2.3. XumMuueckast CBSI3b, BHUIBI 1 3
XUMHUYECKOU CBS3U.
Tema 2.4. MeTon BaJEHTHBIX CBS3€EM, 2 2
KOBAJIEHTHAS CBS3b.




Tema 2.5 Merog MOJEKYyISPHBIX
opOuTanei.

Tema 2.6. HeBaeHTHBIE THIIBI CBS3EH:
HOHHAsS CBI3b, METANINYECKAS CBS3b,
BOJOPOJHAs CBsI3b, CHWJIBI BaH-aep-
Baansca.

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

15

12

Tema 3.1. DHepreruka XHUMHUYECKHUX
MPOIECCOB,  BHYTPCHHSSI  DHEPrHs,
SHTAJIBITUS, YHTPOIIHSL.

Tema 3.2. DHeprus I'u606ca,
HaIPaBJICHHOCTh XUMHYECKHX
MPOIECCOB, XHMHUYECKOoe u (ha3oBoe
paBHOBECHE.

Tema 3.3, CkopocTh XUMHUYECKOU
PEaKIUU ¥ METOJIbl €€ PEeryIUpOBaHUS,
3aKOH JICUCTBUS Macc

Tema 3.4. DHeprus  aKTHUBAIUH,
ypaBHEHHE AppeHuyca, MpaBwio BaHT-
Tododa, KaTaJan3aTopsl "
KaTaJINTHYECKHE CUCTEMEL.

Tema 3.5. PacTtBOpH, HAuCHepcHBIE
CHCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpPOB.

Tema 3.6. DNEKTPOIUTHYECKAS
JMCCOIMAUS,  BOAHBIE  PAaCTBOPHI
3JIEKTPOJIUTOB, BOJIOPOJTHBIN
M0Ka3areb, peaxkumn oOMeHa,
TUAPOIIU3 COJICH.

Tema 3.7. CpoiicTBa pa30aBICHHBIX
pacTBOPOB  HEDJIEKTPOJIUTOB, BOJIHBIE
pacTBOpPHI JNIEKTPOJIUTOB, 3aKOH
pa3baBnenus  OcTBajibJa,  3aKOHBI
Payns.

Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKHAX
IIPOLIECCOB

16

Tema 4.1. OKHUCIUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH.

Tema 4.2. XuUMHUYECKHE WCTOUYHHUKU
3JIEKTPUYECKOT0 TOKA. [ albBaHMUYECKHE
SJIEMEHTEL.

Tema 4.3. Dnektponu3, 3aKOHBI
QDapanes.

Tewma 4.4. Koppo3us u 60pb0a ¢ Hel.




Pasnen 5: CBoiicTBa NIpPOMBIIIEHHO- 4 14
BaXKHBIX HJIEMEHTOB U UX COCTUHEHUN

Tema 5.1. Kitaccel xuMudeckux 2 7
COCIMHEHMH, CBOMCTBA IPOMBIIIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COCIUHEHUN.

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

Hroro B cemectpe: 34 17 57

Uroro: 34 0 17 0 57

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
0o0ydJalomMMuUCs  OMNpeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;yuiei
PO ECCUOHAIBHON e TEIHHOCTHIO.

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

Tabmuna 4 — ConeprkaHue pa3ielioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pa3znena Ha3BaHnue u conepxkaHue pa3fesioB U TeM JEKUUOHHBIX 3aHSATUI

Paznen 1 Beenenue B xuMuio.

Tema 1.1. [ToHsiTHE BelleCTBA U XUMHYECKON PEAKIIMU, OCHOBHBIEC ONIPEACICHUS.

Tema 1.2. Crexuomerpuieckue 3akoHbl. DyHIaMEHTaJIbHBIC TIOHSATHS M 3aKOHBI
XUMUH.

Tema 1.3. Crioco0sbI onpeieNieHrs KOJIMYECTBA BEIECTBA, 3aKOH YKBUBAJICHTOB.

Paznen 2: CrtpoeHue BelecTBa

Tewma 2.1. OCHOBHBIE CBEICHUSI O CTPOEHUU aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. [Tepuoanuecknii 3akoH .M. MenneneeBa, cBs3p [1.C. co cTpoeHuem
aToma.

Tema 2.3. Xumudeckas CBsI3b, BUJIBI XUMUYECKOM CBSI3H.

Tema 2.4. MeTo/ BAJIEHTHBIX CBA3€H, KOBAJICHTHAS CBA3b.

Tema 2.5. MeTto MONIEKYJISIPHBIX OpOHTAaNEH.

Tema 2.6 HeBasienTHble THIIBI CBSA3€H: HWOHHAs CBs3b, MeETAJUIMYECKas CBS3b,
BOJIOPOJIHAs CBs3b, CHIIbI BaH-nep-Baanbca.

Pazpen 3 Xumunyeckue cucteMbl. OO01I1e 3aKOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB.

Tema 3.1. OHepreTuka XUMHUYECKHX IPOLECCOB, BHYTPEHHSS DJHEPrus, TEIUIOBOM
3 (heKT XUMHYECKHX DPEaKIIMi, 3aKOHBI TEPMOJWHAMUKH. DHTPOMHS, KaK
GYHKIMS COCTOSTHUS, YHTAIBIUS. XUMAYECKUMA MOTEHITHAI.

Tema 3.2. Oneprus ['m06ca, HanpaBIEHHOCTh XUMHUECKUX MPOIIECCOB, XMMUYECKOE
(dazoBoe paBHOBECHE.

Tewma 3.3. CKOpOCTh XMMHMYECKON pPEaKIMM U METOJbl €€ PEeryJupoBaHUs, 3aKOH
JIEUCTBUA Macc.




Howmep paznena HasBanue u cozepkaHue pa3/ieiioB U TEM JIGKIIMOHHBIX 3aHATHI

Tema 3.4 DHeprusi aKkTHBAaIlMW, ypaBHeHHEe AppeHuyca, npaBwio Bant-I'odda,
KaTajau3aTopbl ¥ KaTAIUTUYECKHUE CUCTeMbl. (OCHOBHOW IOCTyJaT
XUMHYECKOW KMHETHKH, KHHETHUECKOE ypaBHEHHE. BiusiHre Temmeparypsl
Ha CKOPOCTh XMMHUYECKOW PEaKIuH, ypaBHCHHE AppeHuyca. MexaHu3m
NPOTEKAHUS KATATUTUYCCKUX PEAKIMi. XUMHUECKOE PABHOBECHE MTPHHIIUTT
Jle Ilarense.

Tema 3.5 PacTBOpbl, AMCIIEpCHBIE CHUCTEMbI, CIOCOOBI  BBIPAKEHHsSI COCTaBa
pactBopoB. TepmoauHaMudeckue XapakTepUCTUKU Ipolecca 00pa3oBaHuUs
pactBopoB. CuibHBIE M Cl1a0ble 3JEKTPOJUTHI, MOHHBIC PaBHOBECHUS B
BOJIHBIX pacTBOpax, IPOU3BEICHUE PACTBOPUMOCTH

Tema 3.6 DNEeKTPOJIUTHYECKAs UCCOLIMALIMSA, BOJHBIE PACTBOPHI 3JIEKTPOJIUTOB,
BOJIOPOJHBIN NTOKAa3aTeNb, PEAKIIMN 0OMEHA, THIPOIN3 COJIEH.

Tema 3.7 CaolicTBa pa30aBICHHBIX PACTBOPOB HEINEKTPONUTOB. KosumratuBHbie
CBOIICTBa PaCTBOPOB, 3aKOHbI Payiis.

Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKUX TIPOLIECCOB.

Tema 4.1. OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU

Tewma 4.2. XUMUYECKUE UCTOYHUKU  JJIEKTpUYECKOro Toka. [anmpBaHuMyeckue

AJEMEHTBI,  CTAaHJAPTHBIE  ABJEKTPOJIHBICE  NOTEHUHAIbL.  J[BOMHOM
3JeKTpudecKuid ciioil. YpaBHenue HepHcra. PaBHOBECHBIN. DIIEKTPOIHBIN
noteHman. CTaHAapTHBINA BOJAOPOIHBIN JIEKTPOI.

Tema 4.3. DnekTposus, 3akoHbl Papajest.

Tema 4.4 Koppo3us. Metozas! 3aUThl OT KOPPO3UH.

Paszpgen S. CBolicTBa IPOMBIIIIEHHO- BaKHBIX AJIEMEHTOB M UX COETUHEHU.

Tema 5.1. Kiraccbl XMMUYECKHX COEIUHEHHH, CBOWCTBA IPOMBIIUIEHHO Ba)XHBIX
JIEMEHTOB U uX coeauHeHuil Kommnosunumonnsle Marepuansl. Kepmers,
¢ynnepen, KapOMH. CoenuHenus TUIA KpayH-3(hUpoB.

CynpamonekyysipHble  MOp(QUPHUHOBBIE  CUCTEMBI U KOMIUIEKCHI
KAJINKCAapeHOB. MOJIEKYJISIpHBIE U CYTIPAMOJIEKYJISIPHBIE MAIIMHBI.

Tema 5.2. Xumuyeckass uaeHTU(UKanus. MeToapl XMMHUYECKOTO HCCIENOBaHUS U
aHaJIn3a BEILECTB U WX IMpeBpalleHril. KaueCTBEHHBIN U KOJTUYECTBEHHBIN
aHau3

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IIPUBEIEHBI B TAOIHUIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUA U UX TPYJOCMKOCTDb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyloeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM He MPEaYyCMOTPEHO

| |

Bcero

4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHH U UX TPYJOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.



Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M X TPYIOEMKOCTh

W3 aux Ne
Ne Hamvenosanne 1a60paToPHBIX paGoT TpynoeMKOCTb, | TPAaKTUYECKOW | pa3aena
n/m (dac) MOJATOTOBKH, | JMCIIHI
(dac) JIMHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI. 2 1
DOyHIaMEHTAIbHBIC TOHATUS M 3aKOHBI
xumur. CrocoObl ONpeneNieHUs KOJINYeCTBa
BEIECTBA
2 | DxBUBaJEHT. 3aKOH KBHBAJICHTA 3 1
3 | TeruoBo#t 3(pdekt (FHTATBIUA) XUMUUYECKON 4 3
peaknuu
4 | XuMuueckue peaKInH, BBI3BIBAIOIIMIE 4 4
ANMEKTPUICCKUI TOK. DNEKTPOTHBIC
MTOTEHITUAJIBI U AJICKTPOJIBHKYIIIE CHIIBI
5 | Koppo3us metasnios 4 4
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas paboTa 00yJarouIiXcs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabnuna 7 — Buabsl camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHue TeopeTHueckoro MmaTepuania 20 20
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 29 29
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KontposbHble pabotsl 3a04HuKoB (KP3)
IToaroToBKa K MPOMEXYTOYHOMN 15 15
arrectanuu (I1A)
Bcero: 57 o7

5. IlepeueHpb yueOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEITLHON PabOThI 00YUYaOIIUXCS TT0 AUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B

mar. 7-11.




6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUH MpHUBEIeH B TadIuUIe 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Iudp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

HK3EMILTSIPOB
B OMOJIMOTEKE

(kpome
AJIEKTPOHHBIX

AK3EMILISIPOB)

https://urait.ru/bcode/388983

I'nmunxka, H. JI. O6mas xuMusi B2 T ©
Y4eOHUK JJI aKaJ[EMUIECKOTO
Oakanaspuata / H. JI. 'muHka ; mon
penakuueii B. A. ITonkosa,

A. B. babkoBa. — 19-e uzn., nepepad. u
nomn. — Mocksa : U3narensctBo FOpaiit,
2016. — 729 c. — (bakanaBp.
Axanemuyeckwnii kype). — ISBN 978-5-
9916-6445-5. — TeKcT : 3IeKTPOHHBIN

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

O6mas xumust. Teopus u 3a1a4u : yueOHOE
nocobue / H. B. Koposun, H. B. Kynemios,
O. H. T'onuapyx [u ap.] ; non penakiueit H.
B. KopoBuna, H. B. Kynemosa. — 3-e u3n.,
crep. — Cankr-IlerepOypr : Jlans, 2018.
— 492 c. — ISBN 978-5-8114-1736-0. —

TekcT : 3IeKTPOHHBIN

https://urait.ru/bcode/444652

[IpakTrkyM 1o obmeit Xxumuu : yueObHoe
nocooue 1 aKkaJeMHUIECKOr0
6axanaBpuata / H. JI. ['nmunka,

B. A. Ilonkos, A. B. ba6kos,

O. B. HecrepoBa. — Mockaa :
WznarensctBo FOpaiit, 2019. — 248 ¢. —
(bakanaBp. AkageMudeckuii Kypc). —
ISBN 978-5-9916-4058-9. — TekcrT :
JIEKTPOHHBIN

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

Crach, H. ®@. Pemenue 3agau mo oomei
xuMuu : yuebHoe nocobue / H. @. Cracs,
A. B. KopmyHoB. — 3-¢ u3j., cTep. —
Cankr-IlerepOypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — Texkcr :
JJIEKTPOHHBIN

https://urait.ru/bcode/384671

CyBopog, A. B. O0mas u Heopranudeckas
XUMHUS B 2 T : Y4eOHUK IS
aKaJleMHYecKoro OakanaBpuara /

A. B. CyBopos, A. b. Hukonbsckuii. — 6-e
W31., ucop. u aomn. — Mocksa :
WznarensctBo FOpaiit, 2016. — 607 ¢. —
(bakamaBp. AkaneMHUECKUH KypC). —
ISBN 978-5-9916-5219-3. — TekcrT :
3JIEKTPOHHBIN

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAITUOHHOM ceTn «IHTepHEeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL agpec HaumenoBanmue

http://www.xumuk.ru/ | Caitt o xumMuu

http://www.hemi.nsu.ru | OcuaoBbl xumun. HTEpHET-yUeOHUK

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOTO IPHU OCYHIECTBICHUU
00pa3oBaTENILHOTO MpoIecca M0 JUCHUILIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp uCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabiauuel 2.

Tabmumua 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 | MynbTumenuitHas JeKIMOHHAS ay TUTOPHS 32-01 (I'acremno,15)
Crenmanu3upoBaHHas XMMUYecKas JadopaTopus ¢ 33-02, 33-04
WCIIOJIb30BaHUEM JIEMOHCTPAITMOHHBIX TUIAKATOB, ('acremno,15)

71a00paTOPHBIX CTEHJIOB U YCTAHOBOK JUISI OTIpE/IeCHUS
SKBUBAJICHTA METAJIa, U3MEPEHHUS dJEKTPOAHBIX TOTCHIMAIIOB,
CKOPOCTH KOPPO3UU METAJIOB; aHAJTUTUYECKUE U DIIEKTPOHHBIE
Bechl; JabopaTtopHble pH-MeTpbl, HeHTPUDYTH U KAJTOPUMETP

10. OmneHouHbIE CpeACTBA IS TPOBEIEHHS TPOMEXKYTOTHOH aTTeCTAIIH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yyJaronuxcs no TUCIUILTMHE TTPpUBeIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHs IPOMEKYTOYHOH aTTeCcTalluu

Bug npomMeXyTOYHOM aTrTecTaiuu IlepedeHb OIIEHOYHBIX CPEICTB

JuddepeHpoBaHHbIN 3a4ET Crnincox BOIpOCOB;
Tectsl



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

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ayulpHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtbHast ~ mIKajga ~— MOAYJBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OI11eHKa KOMITETEHIUN

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIILHO U TPAMOTHO €T'0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHON JIMTEPaTypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTUYCCKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX MOHITHIA.

«OTIIMYHO»
(GavTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CyIIeCTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTyphl,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIM MaTepual,
[0 CYLIECTBY H3JAracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OLIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM IMPUMEHECHHH 3HAHMI
HallpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIe MOJI0KEHHUS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITUM.

«y/IOBIIETBOPUTEITEHOY
«3a4TCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IPH
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HalPaBIICHUH;

— UCTIBITHIBAET TPYJHOCTH B IPAKTHUUECKOM MPUMEHEHUU 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUA.

«HEYJIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadumie 15.

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

Kon

No /it [Tepedyens BonmpocoB (3a1ad) 115 IK3aMeHa
WHIMKaTOpa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrasieHs! B Tabnuie 16.
Ta6muma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera




No Kon
wn [Tepeuens BompocoB (3amay) ans audd. 3adera MHIMKATOPA

1 KBaHTOBO-MEXaHNUECKAsi MOJIEINIb CTPOEHUS aTOMa. OIK-1.3.1

2 Atom. Ilpuamun weonpeaenenHoctu I'eizenOepra. Ypaaenue | OIIK-1.V.1
Je bpoiins. BonnoBast QyHKIHSL.

3 Vpasuenue lllpenunrepa. KBantoBeie uucna. [lpunmun Ilaymu. | OIIK-1.B.1
[IpaBuno Xynna, KileukoBcKoro.

4 [Tepuonuueckas cucrema saemeHToB JI.M. Menneneena. | OIIK-1.3.1
CrpykTypa mNEpHUOJUYECKONH CHCTEMbI (IIEPUOABI, TPYIIIHI,

MTOATPYIIBI)

3) [leproagMYHOCTS M3MEHEHUS CBOIMCTB 3JIeMEHTOB: paguyc aromos | OIIK-1.V.1
U HOHOB, DSHEPrUM HWOHHM3AIMH, CPOJACTBO K DIEKTPOHY,
ANEKTPOOTPHULATENILHOCTh,  OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS
cnocobHocTh. CBs3b [1.C. co cTpoeHuem aroma.

6 OcHoBHBIE THIBI xXuUMUYecKOM cBsa3u. KosanentHas cBs3b. | OIIK-1.B.1
MexaHu3mbl 00pa3oBaHUsl KOBaJCHTHON CBsI3M (OOMEHHBIM H
JIOHOPHO-AKIENITOPHBIN).

7 HeBanenTHble THIIBI CBsA3CH: HWOHHAs CBsA3b, MeTamimdeckas | OIIK-1.3.1
CBSI3b, BOJIOPOAHAs CBS3b, CHIIbI BaH-nep-Baainbca.

8 Teopust rubpumuzanuu u reomerpust moiekyin. [lomspuocts u | OIIK-1.V.1
MOJIIPU3YEMOCTh KOBAJIEHTHOM CBSI3U U MOJIEKY!L.

9 MexMOIIeKYISIpHBIE B3aUMOJIEHCTBUSI. Bo1Oopo/IHAS CBSI3b. OIIK-1.B.1

10 XuMmudeckass TepMoAuMHamMHKa. OHTaimbnus. 3akoH [ecca. | OIIK-1.3.1
OHTponus, ee U3MEHEHHE B passInyHbIX npoueccax. CBoboaHas
sHeprus I'mbbca, ee H3MEHEHHE — IBHIKYILAsl CUJIA PEaKIMH.

11 XuMunyeckasi KHHETHKA. XMMHUECKOE PABHOBECHE. OIIK-1.V.1

12 PactBopel. CriocoObl BbIpakeHHsI KoOHIEHTpauuu pactBopoB. | OIIK-1.B.1
KosnratuBHble CBOMCTBA pacCTBOPOB

13 JucnepcHsbie cucteMsl. II0BEpXHOCTHBIE SIBJICHMUS. OIIK-1.3.1

14 PacTBOpBI 371€KTPOAUTOB. DAEKTPOIUTUYECKAS AUCCOLUALIS OIIK-1.V.1

15 Huccoumarus Boawl. Jluccommarus kucioT W ocHoBanui. | OIIK-1.B.1
BonopoiHbIii ToKa3aTess.

16 [IpousBenenue pactBopuMocTH. HMoHHO-0oOMeHHble peakiuu. | OIIK-1.3.1
I'maponus cosien.

17 OKHCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH OIIK-1.V.1

18 Bo3nukHOBeHMe — 3nekTpopHoro  noreHuuana.  Jlsomnoi | OIIK-1.B.1
JNEKTPUYECKUN CIIOH. 3aBUCUMOCTB 3JIEKTPOJHOIO MOTEHIHAIIA
OT TeMIEPATypbl U KOHLeHTpauuu. YpasHenue HepHcra.

19 DnekTpoin3 Kak BeIHykAeHHas OBP. Peakuum, npotekatomue | OITK-1.3.1
Ha MHEPTHBIX U aKTUBHBIX 3JIEKTPOJAX B Pa3JIMUHBIX PACTBOpPAX.

DJIEKTPOJIN3 pacIiaBoB. 3akoH Papajes..

20 OOmme cBoiictBa MetamuioB. Kopposus wmeramnoB. Metoast | OIIK-1.V.1

3alUTHI OT KOPPO3HHU.

[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI
MpEJICTaBJICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedenp TeM i1 KYpCOBOTO MPOSKTUPOBAHMSI/BBITIOJHEHUS KYPCOBOI paOOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
KYpPCOBO# pabOTHI




‘ Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompockl st mipoBeneHUsST TPOMEXKYTOUYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumepHbii epeyeHb BOPOCOB il TECTOB

Ne IIpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB Kon
/1 WHJUKaTOpa

1. | DHepruto 371€KTpoHA MOJTHOCTHIO XapaKTEPU3yIOT KBAHTOBBIE YHCIIA ... OIIK-1.3.1
a.t u me; b.nu m ;
C.M¢uMms; dnun €;
e. L ums

2. | B arome, anexTponHas ¢popmyina KOTOPOro OIIK-1.V.1
1522522p°3s23p°3d194524pP4d°5s2, ... BaeHTHBIX 2MEKTPOHOB . ..
a. 13; b. 2;

c.9; d. 11;

e.5

3. CnuHoBasi BAJICHTHOCTb 3JIEMEHTa | C B OCHOBHOM COCTOSIHUU PaBHA ... OIIK-1.B.1
a. 5; b. 1, c.2;
d.3; e. 4

4. | B arome XUMHUY€ECKOT0 3JIEMEHTA .... TPU P-JIEKTPOH HAa BHELTHEM OIIK-1.3.1
SHEPreTHYECKOM YPOBHE.

a. Sc; b. Se; c. Sb;
d. Ge; e. Si

5. KucaoTHBIM OKCUIOM SIBISETCS ... OIIK-1.V.1
a. MnOg; b. Mn207;
c. MnO ; d. Mn203

6. | Paconoxuts anemenTs! ||A moarpynmsl B mopsike yCHUICHUS OIIK-1.B.1
METAJUINYECKUX CBOMCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
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

7. B xmopune xanbnus CaCly ... xumuueckast cBs3b. OIIK-1.3.1
a. TOHOPHO-AKIIETITOPHAS;

b. HemonspHas KOBaJICHTHAS;
C. MOJISIpHAsi KOBAJICHTHAS;

d. nonnas;

€. MeTaJUINYECKast

8. | JloHOpHO-aKLeNTOpHAsE XUMUYECKasl CBSI3b UMEETCSA B ... . OIIK-1.V.1
a. kpucraiuie propuna murus LiF;

b. monekyne 6pomoBoopoaa HBY ;

C. kpucrtasuie noBapenHoii coiu NaCl;




d. karrone ruapokconus HzO™ ;
€. moJiekyse apcura AsHs .

B monekyne arena HoC=CH> ... Tun rubpuauzanuu NeHTpaIbHOro
atoma C.

a. sp; b. sp?; c.sp®;

d.sp?d?;  e.spid

OIIK-1.B.1

10.

Cxema nepeKpbIBaHMsI aTOMHBIX OpOUTaieii B MOJIEKYJIE ... UMEET BUJ]
a. BeBry; b. BH3;

c.BBrs; d. BeH>;

e. SiBrs

OIIK-1.3.1

11.

DK30TepMHUYECKasl PEaKIsl XapaKTePU3yeTCs YCIOBHEM ...
a. AH=0; b. AH>0;

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

e. AS >0

OIIK-1.V.1

12.

@opmysia Uisi pacueTa W3MEHEHUS HHTAJbIIMM B XOJI€ XUMHYECKOH

peakuuu, rnporekawooiei no ypasaenuto 2A + 3B = C + 4D, umeet BUx:

a. AH® = (AHc + AHp) - (AHa + (AHg);

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

OIIK-1.B.1

13.

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

a. YBenuuenuem koHneHTpanuu CHs ;
b. Ymensirennem kourenrpanuu CHa |
C. YBenuueHneM KoHreHTpauuu Hp;

d. IToBbIlIEHNEM [ABIIEHUS,

e. [lonmxennem TemMneparypsl

OIIK-1.3.1

14.

BripakeHune J1si KOHCTaHTBI PABHOBECHSI CHCTEMBI OOPaTHMBIX peaKIuit
2N2(r) + O2(r) « 2 N20 (r) umeert BUS ...

K= —[N220]2 ; b.K= —[NZO]
[N,][C,] [N,1[C,]

= INJIOT - INOF
[NO] [N.]

OIIK-1.V¥.1

15.

MomnexynsipHO# (OpMOI KpaTKOTO HOHHOTO YpaBHEHUS
Ni(OH)2 + 2H* = Ni?* + 2H,0
SIBJISETCA ...

OIIK-1.B.1




a. Ni(OH)2 + H2S = NiS + 2H20;

b. 3Ni(OH)2 + 2H3P0O4 = Ni3(POa4). + 6H20;
c. Ni(OH)2 + 2HNO3 = Ni(NO3); + 2H20;
d. Ni(OH)2 + H2SO3 = NiSOs + 2H20;

e. Ni(OH)2 + H2CO3 = NiCOs3 + 2H20

16. | Ykaxwure HaOOp BEIIECTB, B COCTaB KOTOPOTO BXOIAT TOJIbKO Tunmunbie | OIIK-1.3.1
OKHCIIUTEIIH 33 CUET aTOMOB S .
a. SO2; H2S03; KHSO3 ;
b. SO3; H2SO4; KHSOq ;
c. Hz2S; NazS; SO2 ;
d. S; SOs; SOz ;
e.NaxS0O4; NaxS03; SO2
17. | Ha anexTpogax B raJibBAHUYECKOM 3JIEMEHTE OIIK-1.V.1
Fe | Fe(NOz3)2 || Pb(NO3)2 | Pb npoTekaroT 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. | Ilpu snexTposn3e BOJHOTO PAacTBOPA ... Ha HHEPTHBIX AJIEKTPOIaX OIIK-1.B.1
BBIIEIISIFOTCS TOJIBKO BOJOPOA U KHCIOPO.
a. ZnCly; b. KF;
C. ZnSOy4 ; d. KCI;
e. CuSOq
19. | [Ipu snekTpoam3e BOAHOTO pacTBOPA ... Ha BIEKTPOAAX MPOUCXOMAT OIIK-1.3.1
IIPOLIECCHI:
2H20 + 2e = H2 + 20H7,
§*-2e=9°
a. Na2SOq; b. CdSOs4 ;
c.CuS; d. Na:S;
e. Na:SO3
20. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CUCTEME “MarHuii — 0J10BO” B OIIK-1.V.1
KHCJIOHN cpejie Ha KaToJie oopasyercs ...
a. Mg?* ; b. Sn°;
c. Sn?*; d. OH";
e. Hy
21. | JIns 3ammThl KaIMUsS OT KOPPO3UH BO BJIAXKHOM BO3JIyXe B KaUueCTBE OIIK-1.B.1
KAaTOAHOI'O MOKPBITHS MOXHO UCIIOJIb30BATh ...
a. Al; b. Mn;
c.Co; d.Cr;
e. Mg
22. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CUCTEME “IIMHK — CBHUHEI” B OIIK-1.3.1

HEHTpaJIbHOM cpefie Ha aHo/Ie 00pasyeTcs ...




a. Zn%*: b. 0
c. Pb%*: d.OH :
e. H*

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTrepuaibl,  ONpEAENSolUe  MPOLUEAyphl  OLIEHHWBAHUS
WH/IMKATOPOB, XapaKTEpU3YIOMMX dTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKaJIbHBIX HOpMaTUBHbIX akTax [YAIL, periiaMeHTHpyOIUX MOPSJAOK U HPOLEAypy
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMi 00yJarOIIUXCs
I'VAIL

11. Meroauyeckue yKa3aHus AJig 00YUYaOIIUXCs IO OCBOCHUIO TUCIIUTLIMHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHuro 0aHHo2o pazoena)

11.1. Meroauueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3Ha4Y€HHE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKkoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIuu B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOrO IIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yuyeOHOM mporiecce JIEKIUs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTaBICHUE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K Ka)KIIOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € MPENoJaBaTesIeM;

— pasBuUTHE TNPO(ECCHOHATBHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIECHHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B Pa3IMUHBIX
bopMyIIHpOBKax);

— TOJy4YeHHE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlUEd ClalioB U
WCIIOJIb30BaHUEM pa3laTOYHOrO MaTepuaja IMpH IPOBEIEHUU KOPOTKUX JAHMCKycCUM 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 TUCIHILIIMHE.

CrpykTypa npelocTaBiIeHUs JEKINOHHOTO MaTepHraa:

Berynuienne — yacTh JIEKIMH, LEJIb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayAUTOPHIO
Ha BOCIpHATHE yuyeOHOro marepuana. B ero cocrtaB BXonaaT: (OpMYyJIHPOBKAa TEMbI JIEKIHUH,
XapaKTepUCTHKa ee — MPO(eCCHOHATbHONW 3HAYMMOCTH, HOBU3HBI M CTENICHU M3YYEHHOCTH, LIEJIH
JEKLUU; U3J0KEHUE IUIaHA JIEKIMM, BKJIIOYAIOIIET0O HAaUMEHOBAHHS — OCHOBHBIX BOIIPOCOB,




MOJJICKALTMX PACCMOTPEHUIO Ha JIEKLMH; XapaKTEepUCTUKA PEKOMEHAYEMOW JHUTeparypsbl,
HEOOXOUMOM JIJIsl OpPTraHU3alMH CAMOCTOSTEIbHOW pabOThl CTYAEHTOB; PETPOCIICKIIMS-
HAallOMMHAaHHE O BOMNPOCAX, PACCMOTPEHHBIX Ha— MPOLUION JIEKIMH, CBSI3b HUX C HOBBIM
MaTepuaioM, YKa3aHHe Ha €ro pojib, MECTO M 3HAYCHHWE B JAHHOW NUCIUIUIMHE, a TaKXe B
CUCTEME JPYTHUX HayK.

OcHOBHasl 4acTh - M3JIOKEHUE COJACPIKAHMS JIGKIIMH B CTPOTOM COOTBETCTBUHU C
NPEUIOKEHHBIM IUIAaHOM. BKIIOYaeT pacKphIBAIOIIUKA TeMy JIEKUWHM KOHIENTYyalbHBIA U
dakTUYeCKUN MaTepualn, ero aHaJlM3 W OICHKY, pa3lUYHbIE CIOCOOBl apryMEHTAIlMH W
JIOKAa3aTeNIbCTBA BBIABUTAEMbIX TEOPETHUECKHUX MOJIOKEHUH.

3akiroueHre - TOJABEACHHE OOIIero WTOora JIEKIUH, OoO0O0OIIeHHe MaTepuania,
¢dbopMyIIHpOBKa BBIBOJOB 10 TEME JIEKIIUU; OTBETHI HA BOIIPOCHI CTYICHTOB.

Jlist HajuIeKaIero OCBOCHHSI Kypca XUMHUHU HCIONB3YIOTCS CICIUAIbHbIC HArJIsIHBIC
CPEICTBA, C MOMOIIbIO KOTOPHIX MOXKHO TeEpelaBaTh CTyJeHTaM HHGOPMAIMIO O BELIeCTBaX,
00BeKTaX W CymecTBe (DU3MYECKMX W XUMHUYECKHX MpeBpamieHui. J[eMOHCTpalus OIBITOB,
MOJIEJIN KPUCTAITMYECKUX PEHIETOK, TaOMUIbl M TUIaKaThl C YHEPreTUYECKUMU JTMarpaMMaMu
00pa3oBaHus MOJIEKYJI, pEaKIMii ¢ KaTaqu3aropamMu U 6€3 HUX U T.1.

11.2. Metoauueckue ykazaHusl A7 OOy4YalOIIMXCsl MO BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xone BeimonHeHus mabopaToOpHBIX pPadOT oOydarmmuics [OHKEH YIrayOuTh W
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAJCTh COBPEMEHHOW METOJIUKONW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yYaromerocs.
BrimosiHeHne 1a00paTOpHBIX pabOT COCTOHUT U3 AKCIEPHUMEHTAThHO-TIPAKTHYECKOH, pacdyeTHO-
AHAIUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00ydarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYECHUS] JUCIUIUIMHBI, ONpENeNseMOl Y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreunBarOIINM PEIICHUE CIISAYIOINX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— TpuOOpeTeHWe HAaBBIKOB WCCIEIOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, TMOTYyYEHHBIX Ha
JICKITUSX;

— TIOJyYeHHWE HOBOHM MH(OPMAIINH 110 H3y4aeMOW JUCIUILTHHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
o0opyaoBaHKEM U TpUOOpamHu.

3ajianue u TpeOOBaHUs K MPOBEACHUIO JAOOPATOPHBIX PaboT

Jl71s BBITIOJIHEHUS TaOOPATOPHBIX padOT HCIONB3YIOTCS METOJUYECKHE YKa3aHUs M0 UX
npoBeneHuto. JlabopaTopHas paboTa Kak BHJI YU4EOHOTO 3aHATHS MPOBOJMTHCS B CICITUATBHO
000pyOBaHHBIX Yy4eOHBIX JNabopatopusix. HeoOXOAMMBIMU CTPYKTYPHBIMU 3JIEMEHTaMU
nabopaTopHOM pPabOThI TMOMHUMO CaMOCTOSTEIbHOW JESATEIHHOCTH CTYACHTOB, SIBJISIFOTCS
WHCTPYKTaX, TPOBOAMMBIN MPENoiaBaTeieM, SKCIIEpUMEHTAIbHAS YacTh, a TaKXKe OpraHu3aIus
00Cy>JI€eHUSI UTOT'OB BBITIOJTHEHUS JIaOOpaTOPHON pabOTHI.

CrpykTypa u hopma oTueTa 0 1a00paTopHOM padboTe

Otyer o naboparopHoii pabore wumeeT (OpMy THUIEPTEKCTOBOTO JOKYMEHTA,
COJIepIKallero 3ajlaHue Ha JabopaTopHy0 paboTy, KpaTKHue TEOPETHUECKHE CBEACHUS MO TeMe
paboTEI, ONMUCaHWUE MPUOOPOB, WCIOIH30BAHHBIX IPU BBITOJHEHUU pPaOOTHI, PE3yJIbTaThI
BBIUMCIUTENHHBIX IKCIIEPUMEHTOB, a TAKXKE BBIBOJIBI IO UTOTAM MPOJIEIaHHOW PabOTHI.

TpebGoBanust Kk opopMIIeHHIO OTYETa O TabopaTopHOU paboTe

OTder HOOKEH coAepXaTh TUTYIBHBIM JIHCT, a €ro CoJep)KaHUEe JIOJDKHO OBITh
odopmieno coriacHo ['OCT 7.32 — 2017.

HopmatuBHas nokymeHTamus, HeoOxoaumas st oQOpMIICHHS, TpHUBEIEHA Ha
anexktpoHHOM pecypcee ['YAIL https://guap.ru/standart/doc

11.3. MeToauyeckue yKa3aHus UIsl OOYYArOMIMXCS TI0 IPOXOXKIACHUIO CAMOCTOSATEIHHON
paboTHI




B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITOIHSAET PabOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpENojaBareis, Ho 0e3 ero HemocpeACTBEHHOTO
YYaCTHSL.

Jiis oOywarommxcsi 1Mo 3a09HOM (hopMe OOyYeHHs, caMOCTOsATeIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHU MW CHCTCMATHU3AlLlUU HpI/IO6peTaeMBIX 3HaHPII>i, o0ecIIeunBaeT BBLICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual 1o JUCLUILINHE;

— METOJUYECKUE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (Ui 00ydYarommuxcst
10 32049HOU (hopme 0OyIeHUs).

11.4. Meronuueckue ykazaHusi JUIsi OOYYarOMIMXCS MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBaEMOCTH.

Tekymmmii KOHTPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBAaET KOHTPOJb KadecTBAa 3HAaHUH
00y4YaIoUIMXCs, OCYIIECTBISIEMOro B TEUYECHHE CEMECTpa C IENbI0 OICHUBAHUS XOJa OCBOCHHUSI
JUCIIATUTAHBI.

CBocBpeMeHHAsl c/lada OTYETOB M0 JIAOOPAaTOPHBIM M MPAKTUYCCKUM 3aJaHUAM |
MOJIOXKHUTEIBHBIN pPE3yJIbTaT Ha 3allUTe ITUX PAa0dOT MOXKET YYHTHIBATHCS IPH IPOBEICHUH
IIPOMEKYTOYHOM aTTECTALUH.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXcCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTECTALlNN.

[IpomexyTouHas  arrectanus  OOydYalOIIMXCS  NpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHMM, TOJYYCHHBIX OOYydYaloImMMCs B TIpoIecce
U3y4YeHUs] BCeW NUCLUIUIMHBI WK €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUI pEHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ DK3aMEHALIMOHHOW CECCHMM M 3aBEPIUAETCS aTTECTALlMOHHOM OLIEHKOW «OTJIIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX OOy4YalOIIUMCS B XO/€ U3yUYEHUS
y4eOHOI IUCIUIUTMHBI B [IEJIOM MU MPOMEXYTOUYHas! (110 OKOHYAHUU CEMECTpa) OLEHKA 3HAHUH
00y4aromuMcs 10 OTIENbHBIM pa3fieliaM TUCIUIUIMHBI C aTTECTAllMOHHON OLIEHKOW «3aYyTeHO»
WIH «HE 3a4TEHOY.

— 1ubdepeHIMpPOBaHHBIM 3aueT — 93T0 (opMa OLEHKH 3HAHUHM, TOJIy4YEHHBIX
0o0y4armuMcsl TpU U3YYEHUH AUCHMILINHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILO», KyJA0BIETBOPUTEIHLHOY, «HEYA0BICTBOPUTEIHLHOM.

IIpomexyrounasa arrecrauus nposoautcs no ®OC, mpuseneHHomy B 1.10.3 naHHOM
paboueii mporpaMMbl TUCHUTUIUHBI.



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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