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AHHOTaUs

JucuumnnuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpPaMMy BBICHIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIEHUIO NOAroToBKM/ crnernuanbHocT 27.03.01
«Cranpmaptuzanusi ¥ MeTpojiorusi»  HampaBieHHocTd  «l{udpoBas  merposorus u
cTangaptuzanys». JJucuunimnna peanusyercs kadenpoit «NeSy.

JlucuuniuuHa HaleaeHa Ha (GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

OIIK-1 «CriocoOeH aHamu3upoBaTh 3a/1a4u MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U MaTeMaTHKM»

OIIK-2 «Cmocoben ¢opmyanpoBarh 3aaddl NPo(ecCHOHAIBHONW IEITEeIbHOCTH Ha
OCHOBE 3HaHU NPOGUIBHBIX Pa3eIOB MATEMATUUECKUX M €CTECTBEHHO-HAYUHBIX JUCIUILTAHY

ConepxaHue IUCHUIUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBA3AHHBIX C MPUOOPETECHHEM
0a30BBIX 3HAHUI 00 OOIIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHYECKHX MpPEBpalleHUNd U HX
NPAaKTUYECKUM MPUMEHEHHEM TPU BBIMOJIHEHUH WHXCHEPHO-XUMHUYECKUX pacueToB B
npodeccuoHanbHOM nedTenbHocTH. (ObecreyeHre MOArOTOBKM CTYIAEHTOB K HW3YYEHHIO B
MOCJETYIONNX CEMECTPAx psila CHEHaIbHBIX JUCIUTUINH.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOTro mporecca: JEeKIUH, JIabopaTopHbie padOThI, CAMOCTOSITeNIbHAs paboTa 00yJaromerocs,
KOHCYJIbTAIIHH.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CIEIYIOIME BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTaus B hopme AudhepeHInpOBaHHOTO 3a4eTa.

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3yJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Ilenu mpenopaBaHus AUCLMILIMHBI - YCBOCHHE CTYACHTAMH TEOPETHUUYECKHX OCHOB
oOrmiell XMMHUH, XMMUAU BKHEHIINX 3JIEMEHTOB U UX COCTUHEHUH, (POPMUPOBAHNE XUMUYECKOTO
MBILUIEHHS Y CTYJI€HTOB, Pa3BUTHE HABBIKOB UCIIOJIb30BaHUS CBEAECHUN O (U3UKO-XUMHUECKUX
CBOWCTBaX pAa3JIMYHBIX CHUCTEM JJIsi CHHTE3a COOTBETCTBYIOLIMX COCJMHEHUH, BBIIOJHEHUE
TEPMOJIMHAMMYECKUX ¥ KHHETHYECKMX pacueToB. [IpuoOpereHne HEKOTOPOro OIbITa
HKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN Il pa3pabOTKH HOBBIX METOJOB CHHTE3a M TPHUAAHUS
MaTepuajaM 3aJaHHOM CTPYKTypbl, MU KOMIUIEKca CBOMCTB. llpeacraBieHue BO3MOKHOCTH
CTYACHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKM B 00JIACTH MHHOBALMOHHBIX TEXHOJIOTUH.

1.2. JlucumniuvHa BXOIUT B COCTaB 00s3aTeIbHON YacTH 00pa30oBaTeIbHON MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0yUEHHs 110 AUCLHUILIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI 0OydYaroUuiics AODKEH 00janaTh CleIyOLUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS

Kon u
Kareropus (rpymnmna) Kox n HauMeHOBaHUE MHIMKATOPA
HauMEHOBaHUE
KOMIIETEHIINU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIETEHIINH
OIIK-1 Cnocoben
AHAIU3UPOBATH
3a71auu
npodeccuonanproit | OIIK-1.VY.1 ymers npumeHsTh 6a30BbIe
OobwmenpodeccuoHanbHble | AeSITEIbHOCTH Ha €CTECTBEHHOHAYYHbIE U MaTeMaTUYeCKHe
KOMIIETEHIINH OCHOBE TIOJIOKEHUM, | 3HAHMS JUIsl pELIeHUs] U aHaJIM3a 3a/1a4
3aKOHOB U METO/IOB | Mpo(hecCHOHAIbHON JesITeTbHOCTH
B o0nactu

CCTCCTBCHHBIX HAYK
1 MaTEMaTHUKH

OIIK-2 Cnocoben

dbopMynupoBaTh
3a1a4u OIIK-2.3.1 3HaTh npoduiIbHBIE pa3aesbl
npoecCHOHANBbHOM | MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
JeSITeTbHOCTH Ha JUCLUTUTMH
O61enpogdeccuoHaibHble | OCHOBE 3HAHUI OIIK-2.Y.1 ymeTs GpopMyarpoBaTh 3a7aun
KOMIIETEHIINH npOGUIBHBIX npodecCHOHATBLHOMN 1eATETbHOCTH,
paszesnos MPUMEHSITh 3HaHUsI MPOPUITBHBIX Pa3/1eIoB
MaTeMaTHYECKUX U | MaTeMAaTUYECKUX U €CTECTBEHHO-HAYYHBIX
€CTECTBEHHO- JVICTIATUTHH
HaY4HBIX
JVICTTATUTHH

2. Mecro nuctuIuIMHEL B cTpykType OI1

JuctumnimHa MOKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:

— « Maremaruka. MatemMaTUdecKHil aHAINU3,

— « Ousukan

3HaHUs, TMOJYYECHHbIE NPU HM3YYEHUM Marepuana JaHHOW AUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BATHCS IPU U3YYEHUH IPYTUX TUCIUILINH:

— « Marepuanosenenue»,

— «MH)xeHepHas SKOJIOTUsD)




3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTIEIBHBIX BUIOB Y4EOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) MPEeACTaBICHbI B
Tabnuiie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Nel
1 2 3
Oowan mpyooemKocma oucyunIunbl, 3/ 108 3/ 108
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (yac)
9K3aMeH, (4Jac)
CamocmoamenvHas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoin ammecmayuu: 3ayer,
madd. 3ager, sk3amed (3auer, Judd. 3aug, M. Hudd. 3ad.
DK% 3au.

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCHIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

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

Pa3nen 1. Beenenue B XUMHIO 1 5 4
Tema 1.1. Tlonstme BemectBa u |1 1 1
XUMHYECKOH  pEeakiud,  OCHOBHBIC
oTpesieNIeHus!.
Tema 1.2. CTrexuoMeTpruiecKkne 3aKOHBI. 2 1
DyHIaMEeHTaTbHBIC TTOHATHS W 3aKOHBI
XUMHH.
Tema 1.3. Cmocobbl ompeneneHus 2 2
KOJIMYEeCTBa BEIIECTBA, 3aKOH
SKBHUBAJICHTOB.
Paznen 2. Ctpoenue BemiecTBa 10 - 11




Tema 2.1. OCHOBHBIE CBEIEHHUA O
CTpOGHI/II/I aTOMOB, KBAHTOBBIC UHCJIa

Tema 2.2. Ilepuoanueckuii 3akon [1.1.
Menneneena.

Tema 2.3. Xumuueckas CBsI3b, BHIbI
XHUMHUYECKOU CBS3H.

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

Tema 2.5 Merong MONEKYISPHBIX
opOuTanei.

Tema 2.6. HeBasleHTHBIE THIIBI CBSA3EH:
HOHHAsA CBS3b, METaJUIMYecKas CBS3b,
BOJIOPOJIHAsT CBSI3b, CUJbI Ban-aep-
Baansbca.

Pazgen 3. Xumuueckue CHCTEMBEL.
OOme 3aKOHOMEPHOCTH XHMHUYECKHX
MPOIIECCOB.

15

12

Tema 3.1. DHepreruka XHMHYECKHUX
MPOIIECCOB,  BHYTPEHHSAS  DHEPrus,
SHTAJIBINSA, YHTPOTIHSL.

Tema 3.2. OHeprus I'uG6ca,
HaTpPaBICHHOCTh XUMHAYECKHX
MPOIIECCOB, XHMHYeckoe M (hazoBoe
paBHOBECHE.

Tema 3.3. CkopocTb XMMHUYECKOH
peaKIu U METOJBI €€ PEeryInpOBaHMUs,
3aKOH JIEHCTBHSI Macc

Tema 3.4. DHeprus  aKTHBAIWH,
ypaBHeHHEe AppeHuyca, mpaBuio BaHTt-
Todda, KaTaJIu3aTophl u
KaTaJINTUYECKHE CUCTEMEL.

Tema 3.5. PacTtBOppl, HAucnepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pPacTBOPOB.

Tema 3.6. DNEKTPOIUTHYECKAS
IVCCONMAIUSl,  BOJHBIE  PacTBOPHI
3JIEKTPOJIUTOB, BOJIOPOJIHBIN
MOoKa3areb, peaxkumn oOMeHa,
TUAPOIIN3 COJIEH.

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




Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKHUX 4 8 16
MIPOIIECCOB

Tema 4.1. OKHUCIUTENBHO- 1 4
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.

Tema 4.2. XuMHYeCKHE WMCTOYHUKH 1 4 4
ANEKTPUYECKOTO TOKa. ['anbBaHNYECKHE

JJIEMEHTHI.

Tema 4.3. Dnekrtponus, 3aKOHBI 1 4
®dapazes.

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

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

Tema 5.1 Kiaccer  XMMHUYECKHUX 2 7
COCJIMHCHHUI, CBOWCTBA IPOMBIILJICHHO
BAKHBIX AJIEMEHTOB U UX COCIUHEHUN.

Tema 5.2. Xumuueckas 2 7
UICHTH(UKAIHS. Mertobt
XAMHUYECKOI'0 HCCICAOBaHUS U aHaIu3a
BEILIECTB U UX IPEBPALLCHUM.

Hroro B cemectpe: 34 17 o7

Uroro: 34 0 17 0 57

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUH
OoOy4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymei
po(hecCuOHATEHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena Ha3Banue u conepxkaHue pa3fesioB U TeM JEKIHOHHBIX 3aHATUI

Paznen 1 BBeaenue B XxuMHuio.

Tema 1.1. [lonsiTHE BelecTBa U XUMUYECKON pEeaKIIMU, OCHOBHBIE OMPEIETICHUSI.

Tema 1.2. Crexnomerpuueckue 3akoHbl. DyHIAMEHTANBHBIE TOHATHS W 3aKOHBI
XUMUH.

Tema 1.3. Crioco0sI onpeieNieHrs KOJIMYECTBA BEIECTBA, 3aKOH YKBUBAJICHTOB.

Paszpen 2: CrpoeHnue BenecTna

Tema 2.1. OCHOBHbIE CBEJIEHUSI O CTPOEHUU aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. ITepuonnueckuii 3axkon [[.M. MenneneeBa, cBsa3p I1.C. co crpoeHnem
aToMma.

Tema 2.3. Xumudeckas CBsI3b, BUJIBI XUMHUUECKOM CBSI3H.

Tema 2.4. MeTo1 BAJIEHTHBIX CBSI3€H, KOBaJCHTHAS CBS3b.

Tema 2.5. MeTto MONIEKYISAPHBIX OpOHUTATEH.

Tema 2.6 HeBaneHTHBIE TUIIBI CBS3€l: HMOHHASA CBA3b, METAJUIMYECKas CBA3b,
BOJIOPOJIHAs CBA3b, CHIIbI BaH-nep-Baansca.




Howmep paznena

HasBanue u conepkaHue pa3esioB U TEM JCKIIMOHHBIX 3aHATHI

Pasnen 3

Xumuyeckue cucteMbl. OO0IIHe 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1.

OHepreTuka XMMHMUYECKHUX IIPOLIECCOB, BHYTPEHHSS HHEPrHs, TEIUIOBOM
3¢ (deKT XUMUUECKUX PEAKIMH, 3aKOHbI TEPMOAMHAMHUKHU. DHTPOIUS, Kak
(YHKIMS COCTOSIHUS, SHTATBIUSA. XUMUYECKUH MOTSHIIUAIL.

Tema 3.2.

Oueprus ['n66ca, HaNPaBICHHOCTh XUMHYECKUX MPOIIECCOB, XUMUYECKOE U
dazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON pPEaKIMU W METOJAbl €€ PEryJMpOBaHHUS, 3aKOH
JIEUCTBUA Macc.

Tema 3.4

OHeprusi aKkTUBAllMH, YpaBHeHHWE AppeHuyca, npasuwio Bant-T'odda,
KaTaau3aTopsl M  KaTaluTH4eckue cucreMbl. (OCHOBHOW MOCTynar
XMUMHUYECKOW KMHETUKH, KHHETUYECKOE ypaBHEHHE. BinsHie TeMepaTyphbl
Ha CKOPOCTh XMMHYECKOM pEaKlIuu, ypaBHEHHE AppeHuyca. MexaHH3M
NPOTEKAHHS KATATUTUYCCKUX Peakiuii. XMMUYECKOe PaBHOBECHUE MPHHIIUIT
Jle llarense.

Tema 3.5

PactBopbl, aucnepcHble CUCTEMBI, CIOCOOBI  BBIPAXKEHUS COCTaBa
pactBOopoB. TepMoauHaMUYecKre XapaKTepUCTUKHU Mpoliecca 00pa3oBaHuUs
pactBopoB. CuiibHblE M cjaOble 3JEKTPOJUTHI, MOHHBIE PAaBHOBECHUS B
BOJIHBIX pacTBOpax, IPOU3BEIEHUE PACTBOPUMOCTH

Tema 3.6

3H€KTpOHHTHq€CKa$I aucconuranysa, BOAHBIC PpPaCTBOPBLI JJICKTPOJIUTOB,
BOI[OpO,I[HLIﬁ IIOKa3aTeiib, pCaKIun O6M€Ha, Iruapoin3 COJICH.

Tema 3.7

CgoiicTBa pa30aBIICHHBIX PAcCTBOPOB HEAIEKTPOIUTOB. KosnuraruBHbie
CBOIICTBa paCTBOPOB, 3aKOHBI Payiis.

Paznen 4.

OCHOBBI AJIEKTPOXUMUYECKUX MTPOLIECCOB.

Tema 4.1.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC peaKknuun

Tema 4.2.

XUMHUYECKHE HMCTOYHUKHM  DIIEKTPUUYECKOro TokKa. [‘anbBaHMueckue
AJIEMEHTBI,  CTaHJAPTHBIE  AJEKTPOJIHbICE  MOTEHUHAIbL.  J[BOMHOM
NIEKTpUYECKUi ciloi. YpaBHeHue HepHcra. PaBHOBECHBIN. DNEKTPOAHBIN
noteHuuan. CTaHIapTHBIN BOJOPOIHBIN 3JEKTPO.

Tema 4.3.

OnekTpoans, 3akoHbl Dapajes.

Tema 4.4

KOppO3I/I$I. MeToas! 3alIUThI OT KOppO3HH.

Paznen 5.

CBoiicTBa IMPOMBIINIJICHHO- BA’KHBIX 3JICMCHTOB U UX COE€IUHEHUIA.

Tema 5.1.

Knaccel XMMHYECKHMX COEIMHEHUW, CBOWCTBA MPOMBIIIJIEHHO Ba)KHbBIX
AJIEMEHTOB U UX coeauHeHuid KommosuimonHsle matepuainbl. Kepmertsi,
¢bymiepen, KapOuH. CoenuHenus TUMA KpayH-3(UpOB.
CynpaMonekynsipuple  MOPPUPUHOBBIE  CUCTEMBI U KOMILIEKCHI
KaJIMKCaApeHOB. MOJIEKYIISIPHBIE M CYTTPAMOJICKYJIIPHBIE MAIIHHBI.

Tema 5.2.

Xumuyeckass uaeHTU(UKAUS. MeToabl XUMHUYECKOTO WCCIEIOBAHUS U
aHaJli3a BEILECTB W WX MpeBpalleHnil. KaueCTBEeHHBIN U KOJIUYECTBEHHBIN
aHam3

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6muma 5 — [IpakTHdeckue 3aHsITHS U KX TPYJ0EMKOCTh




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHUYECKUX | TpPymOEMKOCTb, |IPAKTUUYECKOM |pa3jaeia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEICHBI B TabIuIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh
N3 Hux Ne
Ne Hauvenosanue 1a6opaTopHBIX pabot TpynoeMKoCTh, | MpakTUYECKOH | pa3mena
/11 (gac) MMOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cewmectp 1
1 | Crexmomerpuyeckue 3aKOHBI. 2 1
OyHIaMCHTATBHBIC TOHSATHS W 3aKOHBI
xumun. CrocoObl OmpeeNeHus KOJIWYecTBa
BEIICCTBA
2 | ODxBUBaJICHT. 3aKOH SKBHBAJICHTA 3 1
3 | TeruoBoit 3pdekt (FHTATBIUA) XUMUUYECKON 4 3
peaknuu
4 | Xumuueckue peaxkuumy, BBI3BIBAIOLINE 4 4
ANMEKTPUICCKUI TOK. DNEKTPOTHBIC
MTOTEHIIUAJIBI U DIIEKTPOIBUKYIITIE CUTIBI
5 | Koppo3us merasnios 4 4
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BBITIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUIXxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabnuna 7 — Bunsl caMmocTosaTenbHON paboThl M €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHOI paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia

20 20
quciuminael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 99 99
ycneBaemoctu (TKY)




Homamraee 3aganue (/13)

Konrponbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM
arrectaiuu (I1A)

15 15

Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThl 00YUAOIMIUXCS 110 JUCIUIUIMHE (MOIYJTIO)
Y4eOHO-METOAMUECKNE MaTePHabl IS CAMOCTOSTEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3IaHUMN
[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YIEOHBIX U3/IaHUH TIpHUBEIeH B Tabmuile 8.
Tabmuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIMA

ludp/
URL aapec

bubnuorpaduueckas ccplika

Komuaectso
9K3EMILTSIPOB
B OHOIMOTEKE

(kpome
ANEKTPOHHBIX
IK3EMILISPOB)

https://urait.ru/bcode/388983

I'munka, H. JI. O6mast xumusi B2 T .
y4eOHHUK JJI aKaJeMHUYECKOTO
OakamaBpuata / H. JI. 'nmunka ; mox
penakiuei B. A. Ilonkoga,

A. B. babkoBa. — 19-e u3z., mepepad. u
non. — Mocksa : M3narensctBo FOpaiT,
2016. — 729 c. — (bakanasp.
Axkanemuueckuii kypc). — ISBN 978-5-
9916-6445-5. — TeKcCT : AIeKTPOHHBIN

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

O6mas xumus. Teopus U 3a1a4u : yueOHOe
nocobue / H. B. Koposun, H. B. Kynemios,
O. H. I'onuapyxk [u ap.] ; nox penakuuei H.
B. Koposuna, H. B. Kynemosa. — 3-e u3.,
ctep. — Cankr-IletepOypr : Jlans, 2018.
— 492 ¢. — ISBN 978-5-8114-1736-0. —
TexcT : 9IeKTPOHHBIIH

https://urait.ru/bcode/444652

[IpakTukym o oOrieit Xxumuu : yaueOHoe
mocooue s aKaAeMUYECKOTO
OakanaBpuata / H. JI. ['nmuHKa,

B. A. Ilonkos, A. B. baOkoB,

O. B. HecrepoBa. — Mockaa :
M3narensctBo IOpaiit, 2019. — 248 ¢c. —
(BakanaBp. AkajgeMHUYECKHii Kypc). —
ISBN 978-5-9916-4058-9. — Texkcr :

AJIEKTPOHHBIN

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

Cracp, H. ®@. Pemenue 3ama4 mmo o0meit
xumui : yuebHoe nocodue / H. @. Crace,
A. B. KopmynoB. — 3-e u3j., ctep. —
Cankr-IletepOypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — TekcrT :
3JIEKTPOHHBIN




https://urait.ru/bcode/384671 CyBopos, A. B. OGias u Heoprannyeckas
XUMHS B 2 T : Y4eOHUK TSI
aKaJleMH4YecKoro OakanaBpuara /

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

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»
URL anpec HaumenoBanue

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

http://www.hemi.nsu.ru | OcaoBsl xumun. HTEpHET-y4eOHUK

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOIb3yEeMOT0 IPH OCYIIECTBICHUU
00pa3oBaTENFHOTO MpoIecca MO JUCIUILIHHE.
[lepedeHp UCTIONB3yeMOT0 TPOTPAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEILHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast Oa3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 6a3bl

Ne HaunmenoBaHue coCcTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH )
1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUS 32-01 (l'acremo, 15)
Crenanu3upoBaHHas XUMUYECKas J1a0opaTopus ¢ 33-02, 33-04
UCIOJIb30BAHUEM JIEMOHCTPALIMOHHBIX IJIaKATOB, (T"acrenno,15)



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

71a00paTOPHBIX CTEH/IOB U YCTAHOBOK ISl ONIPEACTICHUS
HKBUBAJICHTA METAIJIA, U3MEPEHUS SJCKTPOIHBIX TOTCHIIUAIIOB,
CKOPOCTH KOPPO3HH METAJUIOB; aHATUTUYECKUE U DJICKTPOHHBIC
BECHI; JabopaTtopHbie pH-MeTphl, HIEHTPU(YTH U KAJIOPUMETP

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CocTaB OLEHOYHBIX CPEACTBAIS IPOBEIACHUS MNPOMEXKYTOUHOW aTTEeCTalluu
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUIS IPOBEJCHUS IIPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

HuddepennmpoBanHblii 3a4€T Cnucoxk BOMpOCOB;
Tectbl

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MpPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeacHa B Tabnuie 14. B Teyenue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OlieHKa KOMIIETCHITUH

Xapakreprctika chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOTMOJTHHUTEIHHOW JUTEPaTypHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHYECKOM
JIESITEIIbHOCTRIO HATPaBIICHUS;

— yMeJno 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBINA MaTepuai, TPaMOTHO U
MO CYIIECTBY W3JaraeT €ro, OMNUpasCh Ha 3HAHUS OCHOBHOM
JIUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHbIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI B 000OIICHHS;

— BIIAJICET CHCTEMOM CIICIIMATM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPaTypHI;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KCHHUS,

— 3aTpynHsieTcst B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUI;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHLHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTW MPOrpPaMMHOIO
MaTrepuana;

— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTU  IpH
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;

— VCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM NIPUMEHEHUH 3HAHM;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— He (OpMYTUpPYET BBIBOJOB M 0000IIEHUH.

— HC MOXKCT apryMCHTUPOBATb HAYYHBIC ITOJIOKCHU A,

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa Kox
UHJIMKaTopa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / mudd. 3auera npepacrapieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nms 3auera / audd. 3agyera
Ne Kon
W [Tepedyens Bonpocos (3a1ay) 11 audd. 3adera MHIMKATOpa

1 KBaHTOBO-MeXaHHYeCKast MOJIENb CTPOCHUS aTOMa. OIK-1..1

2 Atom. ITpunuun HeomnpenenenHoctu [eizenGepra. Ypasuenue | OIIK-2.3.1
Jle bpoiins. Bonnosast yHKImsL.

3 VYpaBuenue lllpenunrepa. Kpantossie uncna. [Ipunuun Ilaynu. | OIIK-2.V.1
IIpaBuno Xynna, Kneukosckoro.

4 [lepuognueckass cucrema oanementoB J.M. Menaeneesa. | OIIK-1.V.1
CtpykTypa NEpUOIUYECKOM CHCTeMBbl (MIE€PUOABI, TPYIIIHI,

MOATPYIIIBI)

5 IleprogMYHOCTS U3MEHEHUS CBOMCTB 3JIEMEHTOB: paauyc atomoB | OIIK-2.3.1
U HOHOB, DSHEPrUM HWOHMU3ALUH, CPOJACTBO K DIIEKTPOHY,
ANEKTPOOTPHULATEIBHOCTD,  OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS
crnocoOHocTh. CBs3b I1.C. co cTpoenneM aToma.

6 OcHoBHblE THUNBI XuMHYeckol cBsA3H. KoBaneHtHas cBsa3b. | OIIK-2.V.1
Mexanu3mbl 00pa3oBaHUSl KOBAJIEHTHON CBS3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN).

7 HeBayienTHRIE THUIIBI CBSA3CH: HWOHHAs CBA3b, MeTamamdeckas | OIIK-1.V.1
CBsI3b, BOJOPOJHAs CBs3b, CUIIbI BaH-nep-Baainbca.

8 Teopuss rubpuauzauuu u reomerpust Monekyia. [lomspuocts u | OIIK-2.3.1
MOJIIPU3YEMOCTh KOBAJEHTHOM CBSI3U U MOJIEKYIL.

9 MexMoneKyspHble B3auMoeicTBus. BogoponHas cBs3b. OIIK-2.V.1

10 XuMuueckas TepMoauHamuka. OHTanenusa. 3akoH [I'ecca. | OIIK-1.V.1
DHTpomusi, ee U3MEHEHHe B pazIu4HbIX mporeccax. CBoOoaHas
sHeprus ['nb6ca, ee M3MEHEHHE — ABIIKYIIAsl CUJIa PEAKIIHH.

11 XHUMHYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE. OIIK-2.3.1

12 PactBopsl. CriocoObl BbIpakeHUs] KOHIEHTpauuu pactBopos. | OIIK-2.V.1
Kosnurarueasle cBOKCTBAa pacTBOPOB

13 JucnepcHsie cucteMbl. [I0BEpXHOCTHBIE SIBICHMUS. OIIK-1.V.1

14 PacTBOpBI 251€KTPONUTOB. DIIEKTPOIUTHIECKAS JUCCOLMALUS OIIK-2.3.1

15 Huccoumarus Boabl. Jlucconmamuss KucioT W ocHoBanuid. | OIIK-2.V.1
Bonopoansiil mokaszaTesb.

16 IIpousBenenue pacrBopuMoctd. HMoHHO-0OMeHHBIe peakiun. | OIIK-1.V.1




I'maponus coneil.

17 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH OIIK-2.3.1

18 Bo3uukHOBeHHE 3JIEKTPOJTHOTO HOTEHIIMAIA. JpBoitnoit | OIIK-2.VY.1

ANEKTPUYECKUH CJIOM. 3aBUCUMOCTb 3JIEKTPOJHOIO NOTEHLHaNa
OT TEMIIEpaTyphl U KOHLEHTpaluu. YpaBHeHue HepHera.

19 Onektponu3 kak BbiHYkJIeHHas OBP. Peakuwuun, nporekaromue | OIIK-1.Y.1

HA MHEPTHBIX M aKTUBHBIX AJIEKTPOJAX B Pa3IMUHBIX PACTBOPaX.
DneKkTposn3 paciiaBoB. 3akoH Dapajes.

20 O6mme cBoiictBa MetaioB. Kopposus wmeramioB. Meroast | OIIK-2.3.1

3alUThl OT KOPPO3HHU.

[lepeuenr TeM sl KypCOBOTO TPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuna 17 — Ilepedern TeM st KypCOBOTO IPOSKTHPOBAHMSI/BBIIOJIHCHUS KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Ne n/mm .
KypCOBOi1 pabOThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocel st mpoBeneHUss IPOMEXKYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUS

MpeACTaBICHBI B TaOnwmie 18.

Tabmuna 18 — [IpumepHBbIii TepeueHb BOITPOCOB ISl TECTOB

Ne

n/o

[IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB Kon
WHJUKATOpa

1. DHEPruio JIEKTPOHA MOTHOCTHIO XapaKTePU3yIOT KBAHTOBBIC YHCIIA ... OIIK-1.V¥.1

e. L ums

a.fl umg;
C.Mgumg,;

b.nu mg ;
dnu (;

2. | B arome, anexTponHas popMyiia KOTOPOTO OIIK-2.3.1

a. 13;
c.9;
e.5

15%25%2p°35?3p®3d1%45?4p®4d°5s?, ... BaneHTHBIX AIEKTPOHOB . ..

b. 2;
d. 11;

3. CnuHOBasi BAJICHTHOCTh dJIEMEHTa | C B OCHOBHOM COCTOSIHUU PaBHA ... OIIK-2.VY.1

a. 5;
d.3;

b. 1; C.2;
e.4

4. | B arome XuMHUYECKOT0 3JIEMEHTA ... TPU P-3JIEKTPOH HAa BHELTHEM OIIK-1.V¥.1

a. Sc;
d. Ge;

SHEPreTUYECKOM YPOBHE.

b. Se; c. Sb;
e. Si

5. KucaoTHBIM OKCUIOM SBIAETCS ... OIIK-2.3.1

a. MnO,;
c. MnO ;

b. Mn207;
d. Mn203

6. | Pacrmomoxxuts memeHTH! ||A moArpymie! B MOpsAKE YCHICHHS OIIK-2.V¥.1

METAJUINYECKUX CBOWCTB:
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

B xnopune kanbius CaCl; ... xumuueckas cBs3b.
a. JOHOPHO-AKIEIITOPHAS;

b. HenonspHas KoBaJeHTHAa;

C. OJISIpHAst KOBAJIEHTHAs;

d. nonuas;

€. MeTaJUInYecKast

OIIK-1.V.1

JIOHOPHO-aKIeNTOpHAs XUMHYECKas CBSI3b HIMEETCS B ... .
a. kpucrasuie Gpropuaa aurus LiF;

b. monekyie 6pomoBoopoaa HBr ;

C. kpucrasie nosapennoii coau NaCl;

d. KaTHOHE TUAPOKCOHHMS H30" :

€. Mmosekyne apcuHa AsHs .

OIIK-2.3.1

B Monekyne srena H,C=CHj ... Tun rubpuauzanuu HeHTpaibHOrO
aroma C.
a. sp; b. sp®; c.sp;

d.sp’d®; e sp’d

OIIK-2.V.1

10.

CXGMa MNECPCKPbIBAHUA aTOMHBIX 0p6I/ITaJ'ICI71 B MoneKyne ... HIMECT BU
a. BeBry; b. BHs3;

c. BBr3; d. BeH, ;

e. SiBry

OIIK-1.V.1

11.

9K30TepMI/I‘-ICCKa$I peaKknus XapakKTECprUu3yeTCs yCIOBUEM ...
a. AH~0; b. AH >0 ;

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

e. AS >0

OIIK-2.3.1

12.

dopmyna i pacdeTa M3MEHEHHUS HSHTAJIBIINU B XOAE XHMHUYECKOU
peakuuu, nporekammei no ypasaenuro 2A + 3B = C + 4D, umeer Buna:

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-2.V.1

13.

PaBHOBecue B cucreme
C (tB) + 2 Hz (r) 2 CHy4 (1) (AH® = -74,9 k/I’K) MOXHO CMECTUTH BJIEBO

a. YBenuuenuem koHueHtpauuu CHy ;

OIIK-1.V.1




b. YMensirenuem kourenrpanua CHy |
C. YBenuueHneM KoHreHTpanuu Hp;

d. IToBEIIIIEHHEM TABIIEHUS;

e. [loHmwxkenneM TemMnepaTypbl

14. | Beipaxxenue 111 KOHCTaHTBI paBHOBECHS cUCTeMbl 00paTuMbIX peaknuii | OITK-2.3.1
2Ny (r) + Oz(r) < 2 N0 (1) umeer BUI ...
k= INOF . INO]
[N,J’[O,] [N.1[O,]
c.K= —[NZ]Z[OZ] ;o d.K= —[N20]2
[N.OF [N,]’
15. | MonekynspHoi (hopMoit KpaTKOTr0 HOHHOTO ypaBHEHUS OIIK-2.V¥.1
Ni(OH), + 2H" = Ni** + 2H,0
SIBIISICTCA ...
a. Ni(OH); + H,S = NiS + 2H,0;
b. 3N|(OH)2 + 2H3;PO, = NI3(PO4)2 + 6H,0;
c. Ni(OH); + 2HNO3 = Ni(NO3), + 2H,0;
d. NI(OH)2 + H,S03 = NISOg + 2H,0;
e. NI(OH)2 + H,CO3 = N|C03 + 2H,0
16. | Ykaxute HaOOp BEIIECTB, B COCTaB KOTOPOTO BXOAAT Toyibko Tunuunbie | OIIK-1.VY.1
OKHCJIUTEJH 32 CYET aTOMOB S .
a. SO;,; HzSO3; KHSOg ;
b. 503; H2504; KHSO4 ;
c. HsS; NagS; SO, ;
d.S; SO3; SO, ;
e.Na,SOqy; Na2503; SO,
17. | Ha snexTpomax B raJilbBaHUYECKOM DIIEMEHTE OIIK-2.3.1
Fe | Fe(NOz3), || Pb(NOg3), | Pb mpoTtekaroT mporeccs ...
a. Fe’—2e=Fe’; Pb*" +2e = Pb’;
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 = Pb°
18. | IIpu smekTposm3e BOAHOTO PacTBOpa ... Ha MHEPTHBIX JIEKTPOAAX OIIK-2.V¥.1
BBIJICJISIFOTCSL TOJIBKO BOJOPOT M KHCIIOPO/I.
a. ZnCly; b. KF;
€. ZnSOy ; d. KCI;
e. CuSOq
19. | Ilpwm a5eKTpoIIA3e BOJHOTO PACTBOPA ... HA IJIEKTPOJIAX MPOUCXOJIST OIIK-1.V.1
MIPOIIECCHI:
2H,0 + 2e =H, + 20H,
s> -2e=95°

a. Nay,SOy; b. CdSOy ;




c. CuS; d. Na,S ;

e. Na,SO3
20. | Ilpu 27eKTPOXUMHYECKONM KOPPO3UHU B CUCTEME “MarHuil — 0JIOBO” B OIIK-2.3.1
KHCIION cpesie Ha KaToJie o0pa3yercs ...
a. Mg ; b.Sn’;
c. Sn?*; d.OH ;
e. H,
21. | Jlns 3amuThl KaaMus OT KOPPO3UH BO BIIAYKHOM BO3/yXe B KaUeCTBE OIIK-2.V.1
KAaTOAHOTO MOKPBITHS MOXHO UCIOJB30BATh ...
a. Al; b. Mn;
c.Co; d.Cr;
e. Mg
22. | IIpu 57eKTpOXUMHUYECKON KOPPO3HH B CUCTEME “IIMHK — CBUHEI” B OIIK-1.V¥.1
HEUTpaIbHOM cpeJie Ha aHoje obpazyercs ...
a. Zn**; b.O;;
c. Pb?*; d.OH ;
e. H”

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCIUIUTHHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIONIMEe  HpPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M TMPOLERYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue yKazaHus JJig 00y4JaromUXCsl IO OCBOSHUIO TUCIUTLIUHBI

11.1. Metoauueckre yka3zaHus J7s OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOI'O
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTephana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUHU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUUHU. JIEKIUs pacKkpbIBaeT MOHATUWHBINA ammapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOJieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThI COBMECTHO € IPENOJaBaTEIEM;

— pa3BuTHE NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpPeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOIO MBIIITICHHUS.




— TOsBJIEHHE HEOOXOAMMOro UHTEpEeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJM>KaIINe TO/ibl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJIOKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJIyueHHE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.

JIeKIIMOHHBI  MaTepua’l MOXKET CONpPOBOXKAATHCSA JAEMOHCTpalMedl CclaioB
UCIOJIb30BAaHUEM pa3aTOYHOr0 MaTepuaja IpU MPOBEAEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK MO JUCIUTUIMHE.

CrpyKTypa Ipe/1ocTaBieHUs JEKIIMOHHOTO MaTepuaia:

Bcerymenne — yacTpb JIEKIMH, LETb KOTOPOH - 3aMHTEPECOBaTh U HACTPOUTH ayIUTOPHUIO
Ha BoclpusaTHe ydyeOHoro marepuana. B ero cocraB BXomsT: GOpMyIHpOBKa TEMbI JEKIHH,
XapaKTEPUCTHKA €€ — MPO(eCCHOHATTbHOW 3HAYMMOCTH, HOBU3HBI M CTEIICHH M3YYEHHOCTH, IIEIIH
JEKIMH; H3JI0)KEHHE IIIaHa JIEKIMH, BKJIIOYAIOLUIEr0 HAaMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
HOJUIeKAIUX PACCMOTPEHHMIO Ha JICKIUM; XapaKTEpUCTHKA PEKOMEHIYeMOW JIMTeparyphl,
HEOOXOIMMOW Il OpraHU3allill  CaMOCTOATENBHOM pabOTBl CTYIEHTOB; PETPOCTIECKIIHS-
HallOMMHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha— IMPOLUION JEKIHMH, CBSI3b HUX C HOBBIM
MaTepHajoM, yKa3zaHHE Ha €ro pojib, MECTO M 3HAUYEHHE B JAHHOW JUCIMIUIMHE, a TaKXKe B
cucTeMe JIpYrux Hayk.

OcHOBHasi YacTh - HM3JIOKEHHE COJCP)KAHUS JIEKIUU B CTPOTOM COOTBETCTBUU C
IPEUIOKEHHBIM IIaHOM. BKiltoyaeT pacKpbIBAIOLMM TeMy JIEKLMH KOHLENTYaJbHBIA U
(dakTHUeCKUil MaTepHual, €ro aHaliW3 W OIEHKY, pPa3JIM4YHbIE CIIOCOOBI apryMeHTAalud |
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX MOJTO0KEHUH.

3akioYeHne - TOJBEACHHME OOIIero HWTOora JIEKIWH, OOOOIIeHHEe Marepuania,
(bopMyIHpOBKa BEIBOJOB IO T€ME JIEKIIMH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jnis HajuiexKamero OCBOGHHUSI Kypca XMMHHU HCIIONB3YIOTCS CHEIHaIbHBIE HaTJIsIHbIC
CpEeICTBa, C MOMOIIBI0 KOTOPBIX MOXKHO IepeliaBaTh CTyJIeHTaM HMH(OpMAIMIO O BellecTBax,
00BEeKTax W CyllecTBe (DU3MYECKMX M XMMHUYECKMX MpeBpamieHuid. JleMoHCTpanus OIBITOB,
MOJIENIN KPUCTAJUIMYECKUX PEIETOK, TAONUIBI M TUIAKAThl C SHEPTeTUYECKUMHU JHUarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLui ¢ KaTalnu3aTopaMu U 6€3 HUX U T.[.

11.2. Meroauueckue yKazaHusi sl OOYYarOIIUXCsS MO BBITIOJHEHUIO JIA00PAaTOPHBIX

pabot

B xone BeImonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpenuTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHON METOIUKOM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEPUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAbHO-IIPAKTHYECKOM, pacyeTHo-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] TUCIHIUIMHBI, OIpeneIsieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBbIKOB MCCIEIOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JICTAIM3allUsl TEOPETHUSCKUX 3HAHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajaHue U TpeOoBaHMS K IPOBEAIECHUIO J1a00PATOPHBIX paboT

Jlnist BBITOJIHEHUS J1a00OPaTOPHBIX PabOT MCHOIB3YIOTCS METOAMUYECKUE YKAa3aHHUS MO MX
npoBeaeHuto. JlabopaTopHasi paboTa Kak BUJ y4eOHOTO 3aHITHS TMPOBOJIUTHCS B CIICIIHAIBHO
000pyIOBaHHBIX y4eOHBIX Jsaboparopusix. HeoOXOAMMBIMH CTPYKTYpHBIMH 3JIEMEHTaMHU




1abopaTopHOil PabOThI TOMHUMO CaMOCTOSITCJIBHOW JIESTEILHOCTH CTYACHTOB, SIBJISFOTCS
WHCTPYKTaX, TPOBOAMMEIA MpEroiaBaTesieM, SKCIIepUMEHTATbHAS YacTh, a TAK)KE OpraHU3aIus
00Cy’X1€HUSI UTOT'OB BBIIIOJHEHUS J1a0OpaTOPHOU PabOTHI.

Crpykrypa u hopma otyera o JabopaTopHOr pabore

Otuer o nabopatopHOii pabore wuMeer QOpPMYy THUIEPTEKCTOBOIO JOKYMEHTa,
COJIepKaIero 3aJaHue Ha JIa0opaTOpHYI paboTy, KpaTKHUE TEOPETHYECKUE CBEICHUS MO TeMe
paboThl, omucaHue MPUOOPOB, WCIOIH30BAHHBIX IPHU BBIMOJIHEHUU pPadOThI, PE3yJIbTaThI
BBIYUCITUTEILHBIX SKCIIEPUMEHTOB, & TAK)KE BBIBOJIBI TI0 UTOTaM IPOJICIIAHHON PaOOTHI.

TpeboBanus k 0hopMIICHUIO 0TYETA O JTAOOPATOPHOU paboTe

OTuer MODKEH COJepXKaTh THTYJIBHBIA JIUCT, a €ro COACpKaHUE JOJDKHO OBITh
odopmiteno cornacao 'OCT 7.32 — 2017.

HopmaruBHass nokymeHTtanusi, HeoOxomumas Juisi O(OpMIICHHWs, TpUBEJCHA Ha
anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc

11.3. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboTsl

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHACT PabOTy O
32JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPEIOJIaBaTelisi, HO 0€3 ero HernocpeCTBCHHOTO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJII0YATh B CE0s1 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, Yy oOydaromierocst (GhopMHUpyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHHWU M CHCTEMATH3aIl[MM MPUOOPETACMbIX 3HAHWU, 00CCIIEYMBACT BBICOKHIA
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYCHHS, IIOMOTaeT IOJIYYUTh HABBIKK IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyeckuMH ~ MaTepuallaMH,  HANpaBJSIONIMMH  CAMOCTOSITENIbHYIHO — palboTy
00yJaroUX CSSBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1Mo TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (I 00ydYarommxcst
10 3a04HOU (hopme 0OyueHus).

11.4. MeTtoauueckre yKazaHus [UIsI OOYYAarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMaTpUBAaET KOHTPOJb KadyecTBa 3HAHUIA
00yJaroIUXCsl, OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IIENbI0 OICHUBAHHS X0Jla OCBOCHUS
JUCIIATUTAHBI.

CBoeBpeMeHHAsI cJjaya OTYETOB IO JIAOOPATOPHBIM W TPAKTHYCCKUM 3aJaHUSIM U
MIOJIOXKHUTEIIBHBIN pe3ysbTaT Ha 3alllUTe 3TUX PabOT MOXET YYHUTBHIBATHCS TPU IMPOBEIACHUU
MPOMEKYTOUHOM aTTECTAIIHH.

11.5. Mertoauueckue yka3aHHs JJis OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTalluH.

[TpomexxyTounass  arrecranuss  OOydyarOIIUXCs ~ MPEAyCMAaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opma OICHKH 3HAHHM, MMOJYYCHHBIX OOYYaloNMMCA B TpOIECcCe
U3yUYeHHs BCeW JAMCUMIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOUW PabOThI, CIOCOOHOCTH
HpI/IMeHHTB nux jis pemeHI/m HpaKTI/I‘IeCKI/IX 3agadv. 9K3aMeH, KaK HpaBI/IJ'IO, HpOBO)II/ITCH B
NEepUOJT SK3aMCHAIMOHHOW CECCHHM M 3aBEpIIAcTCs AaTTECTAlMOHHON OILEHKOH «OTIUYHOY,
«XOPOIIIO», «YIOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEIHHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOI IUCIUIUTMHBI B IIEJIOM MJIH IPOMEXYTOUYHas (10 OKOHYAHHM CEMECTpa) OLIeHKA 3HAHUI



00y4aromuMcsl I0 OTAEIbHBIM pa3fesiaM JAUCHUILUTUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WIN «HE 3a4TEHO».

— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HAHUH, TOJIYYEHHBIX
00yyaromuMcs IpU U3Y4YE€HUHU TUCLMILUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAa0OT U MPOXOKACHUH MPAKTHK C aTTECTAIIHOHHON OLEHKON
«OTIIMYHOY, «XOPOILOY, «yJOBICTBOPUTEIBHOY, HEYIOBIETBOPUTEILHOY.

[Ipomexyrounas arrecrauusa nposoautcs no ®OC, nmpuseaeHHomy B 1.10.3 nanHOM
paboueil mporpaMmbl AUCHUILINHBL.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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