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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAUT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO TMOAroToBkw/ crenuanbHoctd  23.03.01
«TexHonorusi TPAHCIOPTHBIX MPOILIECCOB» HAMPaBIEHHOCTH «OpraHnuszanus TIMEepeBO30K U
yIpaBJICHUE B €AMHOM TPAHCIIOPTHOM cucteMey. Jucuummna peanusyercs kadeapoit «NoSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/IbI MATEMATHYECKOT0 aHAIM3a H MOICITUPOBAHUS B TPO(HECCUOHATTLHOU JEATEIIEHOCTI

OIIK-2 «CrnocobeH ocCymecTBIATh NPO(EeCCHOHATBHYIO JCATEIBHOCTh C YYETOM
SKOHOMHUYECKUX, IKOJIOTHUYECKUX M COIMAIbHBIX OTpaHUYCHUN Ha BCEX ATanax >KU3HEHHOTO
LUKJIA TPAHCIIOPTHO- TEXHOJIOTUYECKUX MALITUH U KOMILJICKCOB)

CopepxaHrie TUCIUILUIMHBI OXBATBHIBAET KPYT BOMPOCOB, CBS3aHHBIX C MPUOOPETCHHEM
0a30BBIX 3HAHUI 00 OOIIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHUYECKHX MpPEBpaIIeHUd U X
MPaKTUYECKUM TPUMEHEHHWEM TIPU BBINOJHEHUM HWHXCHEPHO-XUMUYECKUX pacuyeToB B
npodeccuoHanpHOM neaTenbHocTH. (ObecreyeHre MOArOTOBKM CTYJEHTOB K H3YYEHHIO B
MOCEAYIOLUX CEMECTPax psAJla CIEIUATbHBIX AUCHHUILIMH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro mporecca: JEKINH, JIabopaTopHbie padoThI, CAaMOCTOSITeNIbHAs paboTa 00yyaromerocs,
KOHCYJIbTaIlIH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AuddepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

S3bIK 00yuYeHus IO JUCLMILIUHE «PYCCKHUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUILTUHE

1.1. Ilenu npenojgaBaHusl AMCLUILUIMHBI - YCBOGHUE CTYJIEHTAMU TEOPETHUECKUX 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 KOMIUIEKCAa CBOWCTB. IIpencraBiieHre BO3MOKHOCTH
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. TIlepeueHp MIaHUPYEMBIX PE3YJIbTATOB 00YUEHUS O AUCUUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIMiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMH WM UX YacTaMu. KoMIeTeHINN U HHAUKATOPbI X JOCTH)KEHUS TPUBECHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

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

OIIK-1 Cnocoben
MPUMCHSITh
€CTeCTBEHHOHAYYHbIC
u oomenmkenepapie | OINK-1.B.1 Bnageer HaBbIKaMu
Ob6menpodeccnonanbHble | 3HAHUS, METO/IbI TEOPETUYECKOTO U IKCIIEPUMEHTAIHLHOTO
KOMIICTCHITHH MaTEeMaTHIECKOTO HCCIIeI0BaHNS OOBEKTOB

aHanM3a u npodecCHOHANBEHOM e TENbHOCTH
MOJICTTUPOBAHUS B
npodeccuoHaNbHOM
JIESITSIIBHOCTH

OIIK-2 Cnocoben
OCYUIECTBJIATh
npodeCCHOHATBHYIO
JIeSTeIbHOCTD C
YYETOM
SKOHOMUYECKHX,
Ob6menpodeccnoHanbHbIe | KOTOTUYECKUX U
KOMIICTCHIINU COOUAJIBHBIX
OTPaHUYCHUHN Ha BCEX
Tanax XU3HCHHOI'O
IIUKJIa TPAHCIIOPTHO-
TEXHOJIOTHUYCCKUX
MaIliH 1
KOMIIJIECKCOB

OIIK-2.3.1 3HaeT OCHOBBI dKOHOMHYCCKUX,
AKOJIOTUYECKHUX U COIMATbHBIX
OTrpaHWYeHUH, H HHOOPMAITMOHHBIC
TEXHOJIOTUH NP PELICHUH 3a/1a4

PO eCCHOHAIBHON e TETHHOCTH

2. Mecro nuctuIuIHHbEL B cTpykType OI1

JuciumimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUINH:

— «MaremaTuka. MaTeMaTHYECKUI aHAIIU3Y,

— «®Dusukay,

3HaHuUs, TMOJYyYEHHbIE NPU M3YyUYEHUU Marepuaia JaHHOM JAMCIHHUIUIMHBL, HUMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BATHCS TPU U3YUYEHHUH IPYTUX TUCIUILINH:

— «MarepuanoBeaeHue»,




— «OKOIOTHUN.

3. O0BeM U TPYJOEMKOCTb JUCIUTUTHHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
tabnuie 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILINHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemkocmep OuCyuUNJIUHbL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nekimu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, I[;I;I:b- Hudd. 3au.
OK3.%%) )

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl AUCIUIIITNHBI Jlexuun I13 (C3) |JIP KII CPC
(uac) (uac) (uac) (uac) (gac)
Cemectp 1

Pazgen 1. BBenenue B XxuMuio 1 5 4
Tema 1.1. Tlonstme BemectBa u |1 1 1
XUMHUYECKOH  peakUud,  OCHOBHBIC
OTIpeIeIICHUSI.
Tema 1.2. CTexuoMeTpuiecKrue 3aKOHBI. 2 1
@dyHmaMeHTaTbHbIE TIOHATHS U 3aKOHBI
XUMHUH.
Tema 1.3. CnocoObl onpeneneHus 2 2
KOJINYECTBA BEIIIECTBA, 3aKOH
SKBHUBAJICHTOB.
Paznen 2. Ctpoenue BemiecTBa 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. HeBajleHTHBIE THIIBI CBSA3EH:
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,
SHTATBITHS, YHTPOTIHSL.

Tema 3.2. DOHeprus I'n66ca,
HaMpaBIEHHOCTh XUMHYECKHUX
MPOIECCOB, XHMHUYECKoe H (hazoBoe
paBHOBECHE.

Tema 3.3, CkopocTh XUMHUYECKOU
pEaKIMi U METOJIbI €€ PEeryJIMPOBaHMUSI,
3aKOH JIEUCTBUS Macc

Tema 3.4. DHeprus  aKkTHUBAIWH,
ypaBHEHHE AppeHuyca, MpaBwio BaHT-
Tododa, KaTaJIu3aTopsl u
KaTaJINTHYECKHE CUCTEMEL.

Tema 3.5. PacTtBOpBl, aAucCHEepcHBIE
CHCTEMBI, CTIOCOOBI BRIPAKCHHS COCTaBa
pacTBOpOB.

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

Tema 3.7. CpoiicTBa pa30aBIEHHBIX
pacTBOPOB  HEDJIEKTPOJIUTOB, BOJIHBIE
pacTBOPHI 3JIEKTPOJIUTOB, 3aKOH
pa3baBnenuss  OcTBajiba,  3aKOHBI
Paymns.




Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKUX 4 8 16
IIPOIIECCOB

Tema 4.1. OKHUCIUTEIBLHO- 1 4
BOCCTAHOBUTEIIHHBIC PEAKITHH.

Tema 4.2. XuMUYECKHE HWCTOYHUKHU 1 4 4
INMEKTPUYECKOTO TOKA. ['anhbBaHUYECKHE

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’XHBbIX 2JICMCHTOB U UX COCZII/IHCHI/Iﬁ

Tema 5.1. Kitaccel xuMuueckux 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

IIpakThueckass MOATOTOBKA  3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJalIMMHUC  OINpENeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oyn;yuiei
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHIA PUBECHO B TabauIe 4.

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

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

Pazpgen 1 BBenenue B XUMHIO.

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

Tema 1.2 Crexuomerpuueckue 3akoHbl. DyHAaMEHTaJIbHbIE TOHSITHUS M 3aKOHBI
XAMUH.

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

Paznen 2: CrpoeHue BeniecTBa

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

Tema 2.2. Ilepnonnueckuit 3akon JI.MI. MenneneeBa, cBsa3p II.C. co crpoeHuem
aroma.

Tema 2.3. XHMUYECKas CBA3b, BUAbl XUMHUUYECKOM CBS3HU.

Tema 2.4. MeTo1 BaIGHTHBIX CBSI3EH, KOBAJICHTHAS CBS3b.

Tema 2.5. MeToa MOJEKYISPHBIX OpOUTATICH.

Tema 2.6 HepanenTHble TUIBI CBS3€H: HOHHAsA CBS3b, METAJUIMUECKas CBI3b,
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. XUMUYECKUH OTEHLUAL.

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, YypaBHeHHE 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 KaTaTUTUUYECKUX Peakinil. XUMUYECKOe PaBHOBECHE MPUHITUT
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, IPOU3BEIEHUE 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
aneKkTpudeckuil cioil. YpaBHenue HepHcra. PaBHOBeCHBIN. DneKTpoaHbII
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.

Knacchl XMMHMUYECKHX COEIMHEHMH, CBOWCTBA INPOMBIIUIEHHO 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 CYTIPAMOJICKYJIIPHBIE MAIIIMHBI.

Tema 5.2.

Xumudeckass uaeHTU(UKAIMsA. MeTonbpl XMMHYECKOTO WCCIICIOBAHUS U
aHaJM3a BEIECTB U UX IpeBpaileHnil. KauecTBEHHBIN U KOJIMYECTBEHHBIN
aHaJn3

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, JlabopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb IPUBECHBI B TaOIHIIE 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
OdyHIaMEHTANBHBIC  MMOHATHS W 3aKOHBI
xumuH. CrocoObl OmpeneNieHus KOJINYecTBa
BELIECTBA
2 | DxBUBaJCHT. 3aKOH SYKBHUBAJICHTA 3 1
3 | TeruoBoii 3pdekt (FHTATBIUA) XUMUUYECKON 4 3
peakuuu
4 | Xumuueckue peaxkuumy, BBI3BIBAIOLINE 4 4
AIIEKTPHUYECKHUHA TOK. DIEeKTpOIHBIC
MTOTEHIIUAJIBI U DJIEKTPOJIBUKYIIIUE 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 IPUBEJIEHBI 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. IlepeueHb 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 AIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepeueHb eYaTHBIX U SJEKTPOHHBIX YUESOHBIX M3/IaHU TIpUBEIeH B TabmuIle 8.
Tabnuna 8— IlepedeHb MmeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3IaHHIMA

Iudp/
URL anpec

bubnuorpaduueckas ccpiika

Komuectso
SK3EMIUISIPOB
B OMO/IOTEKE

(kpome
ANIEKTPOHHBIX
9K3EMILISIPOB)

https://urait.ru/bcode/388983

I'munxka, H. JI. O6mmas xuMusi B2 T ©
Y4E€OHUK JJIs aKaJIEMUYECKOTIO
Oakanaspuata / H. JI. 'muHKka ; mon
penakuueit B. A. ITonkosa,

A. B. babkoBa. — 19-e u3n., nepepad. u
non. — Mocksa : M3narensctBo FOpaiir,
2016. — 729 c. — (bakamaBp.
Axanemuyeckwnii kype). — ISBN 978-5-
9916-6445-5. — TekcT : 2JAeKTPOHHBIN

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

O6mas xumust. Teopus u 3a1a4u : yueOHOE
noco6ue / H. B. Koposun, H. B. Kynemos,
O. H. T'onuapyk [u ap.] ; nmox penakiueit H.
B. KopoBuna, H. B. Kynemosa. — 3-e u3z.,
crep. — Cankr-IlerepOypr : Jlans, 2018.
— 492 c. — ISBN 978-5-8114-1736-0. —

TekcT : 3IeKTPOHHBIN

https://urait.ru/bcode/444652

[IpakTukym™m 1o obmeit xumuu : yueobHoe
nocooue 1 aKkaIeMHUYECKOr0
6axanaspuata / H. JI. ['nmunka,

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

O. B. HecrepoBa. — Mockaa :
NznarensctBo FOpaiit, 2019. — 248 ¢. —
(bakanaBp. AkameMu4ecKuit Kypc). —
ISBN 978-5-9916-4058-9. — TekcrT :
JJIEKTPOHHBIN

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

Crace, H. ®@. Pemenune 3ama4 no o0O1eit
xuMuu : yueoHoe nocobue / H. @. Cracs,
A. B. KopmynoB. — 3-e u3g., crep. —
Cankr-IlerepOypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — Tekcr :

3JIEKTPOHHBIN




https://urait.ru/bcode/384671 CyBopos, A. B. OO0rias u Heopranudyeckas
XUMHS B 2 T : Y4eOHUK IS
akajieMu4eckoro OakajgaBpuarta /

A. B. CyBopos, A. b. Hukonbckuii. — 6-¢
u3M., ucop. u gor. — Mocksa :
MznarensctBo KOpaiit, 2016. — 607 ¢. —
(bakanaBp. AkaeMHUECKUM KypcC). —
ISBN 978-5-9916-5219-3. — Texkcr :

3JIEKTPOHHBIN

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAaLIMOHHON cetu «VMHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

http://www.xumuk.ru/ | CaiiT 0 xXumun

http://www.hemi.nsu.ru | OcHoBsl Xumun. IHTEpHET-y4eOHUK

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIr0 IpPHU OCYHIECTBICHUU
00pa30BaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOTr0 TPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJICTABICH B
Tabmmite 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBlIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynutopun

n/n MaTepHabHO-TEXHUUECKOM Oa3bl (mpu HEOOXOMMOCTH)
MynpTuMeauiiHas JEKINOHHAS ay AUTOPHUS 32-01 (I"'acremno,15)
Crnenunanu3upoBaHHas XUMUYECKas 1abopaTopus ¢ 33-02, 33-04
MCTIOJIb30BAHUEM JIEMOHCTPAIIMOHHBIX [JIAKATOB, (T"acrenno,15)



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

71a00paTOPHBIX CTEH/IOB U YCTAHOBOK JUISI OTIPE/ICICHUS
SKBUBAJICHTA METAJJIa, U3BMEPEHHUS SJIEKTPOJAHBIX IOTCHIIUAJIOB,
CKOPOCTH KOPPO3UU METAJIJIOB; AaHAJTUTUYECKHUE U DJIEKTPOHHBIE
Bechl; JabopaTtopHblie pH-MeTpbl, HeHTPUDYTU U KATOPUMETP

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHMSI POMEKYTOYHON aTTeCTalluU

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbIi 3a4ET Crincox BOIpOCOB;
TecTsl

10.2. B kauyecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOMMHCS MPUMEHSETCS S-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopasi mpuBecHa B Tabumie 14. B TeueHne cemectpa MOXKET HCIIOJIb30BAThCS
100-0annpHast ~ mKajma ~ MOXIYJIBHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOMIOJIHUTEIBHOW JIMTEpPATypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MTOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOH CIICIIMATM3HUPOBAHHBIX MOHITHA.

«OTIIMYHO»
GavTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CyIIEeCTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GauTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPYJHEHHUS B TNPAKTHUYECKOM NPUMEHEHHWU 3HAHUHN
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHSATHIA.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— oOyJarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO
MaTrepuana;

— JIOTYCKAeT  CYNIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH;

— UCIBITHIBAET TPYAHOCTH B IPAKTUYECKOM NNPUMEHEHUH 3HAHUN;

«HEYOBJIETBOPUTEIIHLHO
«HE 3a4TEHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— He (hOpPMYITUPYET BHIBOAOB U 000OIIICHHIA.

— HC MOXET apIryMCHTUPOBATh HAYUYHBIC ITOJIOKCHU A,

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.B.1

2 Atom. [lpuanun nHeompenenenHoctu I'eizenOepra. Ypasaenue | OITK-2.3.1
Jle bpoiinsa. BomnoBas GyHKIms.

3 Vpasuenue lllpenunrepa. Kpantossie uncna. [Ipunmun Ilaymu. | OIIK-1.B.1
[TpaBmiio Xynna, KiieukoBckoro.

4 [lepuonnueckas cucrema »snementoB JI.MI. Menneneesa. | OIIK-2.3.1
CtpykTypa MEpHOJUYECKONM CHCTEMbI (NE€PUOAIBI, TPYIIIIHI,

HOJIIPYIIIBI)

5 [leprogn4HOCTH M3MEHEHUS CBOMCTB 351eMeHTOB: paauyc aromos | OIIK-1.B.1
U HOHOB, DHEPrUUM HOHM3ALMH, CPOJACTBO K DIIEKTPOHY,
ANEKTPOOTPHUIATEIBHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
ciocobHocTh. CBs3b I1.C. co cTpoeHueM aroma.

6 OcHoBHbIE THIBI XuUMUYecKoM cBs3u. KoBanentHas cBs3b. | OIIK-2.3.1
MexaHu3mbl 00pa3oBaHUsl KOBaJCHTHON CBsI3M (OOMEHHBIN H
JIOHOPHO-aKIENTOPHBIN).

7 HeBanenTHple THIIBI CBs3CH: HOHHAsA CBsA3b, MeTamimdeckas | OIIK-1.B.1
CBSI3b, BOJIOPOAHAsA CBSI3b, CHIIbI BaH-nep-Baanbca.

8 Teopust rubpuauzanuu u reomerpust mojiekyin. Ilomspuocts u | OIIK-2.3.1
MIOJIAPU3YEMOCTh KOBAJIEHTHOM CBSI3U U MOJIEKYL.

9 MexkMoJIeKyJIsIpHbIE B3auMOoAencTBUsA. BogopoaHas cBs3b. OIIK-1.B.1

10 XuMmHueckas TepMoAMHaMuKa. OHtanbmus. 3akoH [ecca. | OIIK-2.3.1
DOHTponus, ee U3MEHEHHE B pa3sIn4HbIX npoueccax. CBoboaHas
sHeprus 'nbbca, ee H3MEHEHHE — IBIKYIIAs CUJIA PEaKIHH.

11 XHUMHYECKasi KUHETUKA. XMMHUUECKOE PABHOBECHE. OIIK-1.B.1

12 PactBopel. CriocoObl BbIpakeHMsI KOHIEHTpanuu pacTBopoB. | OIIK-2.3.1
Konnuraruasie CBOKWCTBAa pacTBOPOB

13 Jlucnepcusbie cucteMbl. [I0BEpXHOCTHBIC SIBICHHS. OIIK-1.B.1

14 PacTBOpBI 371E€KTPOIUTOB. DIAEKTPOIUTHUECKAS AUCCOLUALINS OIIK-2.3.1

15 Huccoumarus Boabl. Jlucconmarus kucinoT W ocHoBaHuid. | OIIK-1.B.1
Bonopoanslil mokas3ares.

16 [IpousBenenne pactBopumoct. HMonHHO-0OMeHHble peaknuu. | OTIK-2.3.1




I'mpponus cosen.

17 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU OIIK-1.B.1
18 Bo3HukHOBeHHE  3ekTpoAHOro  noreHuuana.  JBoinoi | OIIK-2.3.1
ANEKTPUYECKUH CIIOH. 3aBHCHUMOCTH AJIEKTPOJHOTO MOTEHLHaa
OT TeMIEpPaTypbl U KOHLIeHTpauuu. YpaBHenue HepHcra.
19 DnekTposn3 kak BeiHykAeHHas OBP. Peakuuu, nporekaromme | OIIK-1.B.1
Ha MHEPTHBIX U aKTUBHBIX JIEKTPOJAX B Pa3JIMUHBIX PACTBOpPAX.
DJIEKTPOJIN3 pacIljiaBoB. 3akoH Papajes.
20 O6mue cBoiictBa MetauioB. Kopposuss meramtoB. Meronsr | OITK-2.3.1

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.B.1

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

c.9; d. 11,

e.5

OIIK-2.3.1

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

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

OIIK-1.B.1

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

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

d. Ge; e. Si

OIlK-2.3.1

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

OIIK-1.B.1

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

OIIK-2.3.1




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.B.1

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-2.3.1

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

a. sp; b. sp?; c.sp®;

d.sp?d?;  e.spid

OIIK-1.B.1

10.

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

c. BBrs; d. BeH: ;

e. SiBrs

OIIK-2.3.1

11.

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

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

e. AS >0

OIIK-1.B.1

12.

®opmyna Uis pacuera W3MEHEHUs HHTAJIbIIMM B XOJI€ XUMHYECKOH

peakuuu, nmporekaromen no ypasaenuto 2A + 3B = C + 4D, umeer Bux:

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-2.3.1

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.B.1




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

e. [lonmxeHrem TemMneparypsl

14. | BeipaxeHue sl KOHCTaHThl paBHOBECHS cUCTEMBI oOpaTuMbIX peakuuit | OIIK-2.3.1
2Nz (r) + O2(r) <> 2 N20 (r) umeer BUS ...
_INOP .- INO]
[N,J°[O,] [N,][O,]
IO JINOF
[NOF" NI’
15. | MonekynsapHoii (hopMOi KpaTKOTr0 HOHHOTO ypaBHEHUS OIIK-1.B.1
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 COCTaB KOTOPOTO BXOIAT TOJbKO Tunmunbie | OITK-2.3.1
OKHCIIUTEIIH 33 CYET 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 OIIK-1.B.1
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-2.3.1
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.B.1
IIPOLIECCHI:
2H,0 + 2e = H; + 20H",
§*-2e=%°

a. Na2SOyq; b. CdSOyq ;




c.CuS; d. NasS ;

e. NaxSOs3
20. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CUCTEME “MarHuii — 0JI0BO” B OIIK-2.3.1
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.B.1
KAaTOAHOI'O NOKPBITHS MOXHO UCIIOJb30BATh ...
a. Al; b. Mn;
c.Co; d. Cr;
e. Mg
22. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CHCTEME “IIMHK — CBUHEI B OIIK-2.3.1
HEHTpaJIbHOM Cpejie Ha aHoze o0pasyercs ...
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 CTEIICHH M3YYCHHOCTH, IICITH
JICKIMK; M3JI0KEHHWE IUJIaHA JICKIIMM, BKJIIOYAIONIET0O HAWUMEHOBAaHHWS — 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 3HAYCHUE B JAHHOH JUCIHIUIMHE, a TAaKXKE 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 OIEHKY, pPa3JIMYHbIe 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 SHEPreTHUECKUMHU JAUarpaMMaMu
00pa3oBaHus MOJIEKYJI, PEaKIIuii ¢ KaTalu3aTtopaMu U 6€3 HUX U T.1.

11.2. Meroauueckue yka3aHus A OOy4aroIlMXcs IO BBIIOJHEHUIO 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:

— TMpHOOpeTeHWe HAaBBIKOB WCCIENOBAaHHS TPOIECCOB, SBICHHH ©  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>KJIEeHUS! UTOT'OB BBITIOJHEHUS JIaOOpaTOPHON pabOTHI.

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, oOmUcaHuE MNPUOOPOB, HCIOIL30BAHHBIX IPU BBIIOJIHEHUH PAOOTHI, 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, 00yJaroUIuiics BBIMOIHAET paboTy IO
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 CaMOCTOSITENIBHON paboThl, y olyuaroierocs (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, IOMOTaeT 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 3204HOM (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 WU €€ YacCTH, HAaBBIKOB CAMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJAUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHUM M 3aBEpIIACTCS aTTECTAIMOHHOM OIIEHKOW «OTIMYHOM,
«XOPOLLOY, «YJIOBIETBOPUTEIHHO», «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
COTIUYHOY, «XOPOUIOY, KYJOBJIECTBOPUTEIHHOY, «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.

ITonnucek BHEcCHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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