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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— IIporpamMmy CIEIHAIMTETa 110 HAIIPaBJICHHUIO MOATOTOBKH/ crieranbHocTh 24.05.06 «CucteMbl
yOpaBlIeHUs] JIETATeIBLHBIMU ariapaTamMm» HamnpaBieHHOCTH «lIpubopel cucTeM yIpaBiIeHUS
JeTaTeNbHBIX anmnapaTtoBy. JuciuruimHa peanusyercs kapeapon «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJEJINPOBAHMSI, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO
MCCJICIOBAHMSI JIJIsl pEIICHHs] MHKEHEPHBIX 3a]1a4 MPo(ecCrOHaIbHOM 1eATEIbHOCTI

[IK-8 «CmocobeH mpeAcTaBIsATh pe3ysNbTaThl HCCIEJOBaHUN B (opMe OTYETOB,
pedepaToB, 0030pOB, MyOIMKAIIUNA, JOKJIAI0B U 3asiBOK HA U300PETCHUS

CopepxaHrie TUCHUIUIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBS3aHHBIX C MPUOOPETCHHEM
0a30BBIX 3HAHUI 00 OOIIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHYECKHX MpPEBpalleHUd U HX
MPaKTUYECKUM TPUMEHEHUEM TPHU BBINOJHEHUM HWHXCHEPHO-XMMUYECKUX pacuyeToB B
npodeccuoHanpHOM naearenbHoCcTH. (ObecreyeHue MOJATOTOBKU CTYIEHTOB K M3YYCHHIO B
MOCEAYIOLUX CEMECTPax psAJla CIEUUATbHBIX AUCLHUIIINH.

[IpenogaBanue AUCHUIUIMHBI MpEeAyCMAaTPUBAET Clenyromue (OopMbl OpraHU3aINH
y4eOHOr0 mporecca: JIEKIHH, JIabopaTopHbie padoThI, CAMOCTOSITENIbHAs paboTa 00yyaromerocs,
KOHCYJIbTaIlIH.

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

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIMHBI COCTaBIseT 3 3adeTHhIX eawHuibl, 108
YacoB.

SA3bIk 00yUeHUS 110 AUCIUTUIIMHE «PYCCKUM



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Ienu npenojaBaHus JUCLUIUIMHBL - YCBOGHHUE CTYIEHTAMU TEOPETUYECKHUX OCHOB OO0IIIEH
XMUMHH, XMMHU BaXXHEWIIMX 3JIEMEHTOB M HMX COCJUHEHUH, (OPMHPOBAHHE XHUMHUYECKOTO
MBILUIEHHS Y CTY/AE€HTOB, Pa3BUTHE HABBIKOB MCIIOJIb30BaHUS CBEACHUH O (PU3UKO-XUMHUECKUX
CBOWCTBAX pAa3IMYHBIX CHUCTEM JMJISi CHHTE3a COOTBETCTBYIOIIMX COCIWHEHHH, BBIMOJIHEHHE
TEPMOJMHAMMUYECKUX M KHHETHYECKUX pacueToB. [IpmoOpereHHe HEKOTOpOro  OIbITA
HKCIEPUMEHTAIBHBIX HCCIENOBAaHUNA Uil Pa3paOOTKM HOBBIX METOJOB CHHTE3a W TPUIAHUSA
MaTepuagaM 3aJaHHOM CTPYKTypbl, M KOMILIeKca CBOWCTB. llpencraBieHue BO3MOXHOCTU
CTYZCHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKM B 00JIACTH WHHOBAIMOHHBIX TEXHOJIOTHH.

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTE€IbHON YacTH 00pa30BaTeIbHON MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHs 110 AUCLHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AMCLMILIMHBI 0Oydaroluiics AOKEH o0JjaiaTh CielyHOIUMU
KOMIIETEHIIMSIMUA FJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHIMKATOPOB MX JOCTHIKCHHS

Kareropus (rpymnmna) Kon u HaumeHnoBanue Kon v HanMeHoBaHMe HHIUKATOpA
KOMITETCHIINH KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHIIUU

OIIK-1.3.1 3Hath pa3zaensl
MaTeMaTHYECKUX U €CTECTBCHHBIX HayK (B
TOM YHCJIe OOIIEUHKEHEPHOTO 0JI0KA),
HEOOXOIUMBIE JIJISl OCBOCHUS
poecCHOHABHBIX JUCIHILINH H
peIlICHHsI NHKXCHEPHBIX 3a/1a4 B

PO eCCUOHAIBHON JIEATEIHLHOCTH, a TAKXKE

OIIK-1 Cnocoben
PUMEHSITh
CCTGCTBCHHOHayLIHBIC
1 OOIICHH)KEHEPHBIC
3HaHUA, MCTO/IbI

MaTeMaTUIeCKOTro
METO/Ibl MaTEMaTUYEeCKOI0 aHaJIH3a,
aHaJIM3a U
O61enpodeccuonanbHble MOJIETTUPOBAHUS, TEOPETUUECKOTO U
MO/JICJINPOBAHMUS,
KOMITETEHIINH HKCHEPUMEHTATBHOTO UCCIIEI0BAHUS

TEOPETUYECKOI0 U
P OIIK-1.Y.1 ymeTb npuMeHsTh 3HaHUS B

AKCIEPUMEHTAIBLHOTO
I/ICCJ‘I@II)[OBaHI/IS[ s 00J1aCTH MaTeMaTHYeCKUX U €CTECTBEHHBIX
- HayK (B TOM 4HuCl€ 0OIENHKEHEPHOTO
EIH)KCHG HBIX 32724 0J10Ka) A7 pelIeHus MPaKTHUECKUX 3a1a4
100 q)eCSHOHaJILHoﬁ B IpO(eCCUOHATIBHOM 1€ TEIbHOCTH
p OIIK-1.B.1 umeTh HaBBIKH TEOPETHIECKOTO
JIeSITEIIbHOCTH

Y DKCIIEPUMEHTATBHOTO UCCIIEIOBAHUS B
poeCCHOHAIBHON e TETHHOCTH

[1K-8 Criocoben
MIPEJICTaBIISITh
PE3yJIbTATHI
HCCIIEIOBAHUH B
dbopme O0TYETOB,
pedeparoB, 0630poB,
myOJIUKaIuH,
JTOKJIaJIOB ¥ 3asIBOK
Ha N300peTeHUS

I1K-8.3.1 3HaTh rocyaapcTBEHHBIE
CTaH/IaPTHI U TIpaBUiIa 0HOPMIICHUS
TEKCTOB HAYYHBIX MyOJIHUKAINA U HAYYHO-
TEXHUYECKOH JIOKYMEHTAIHH

I1K-8.B.1 BiameTs HaBBIKAMHM 0000IIEHNS,
(bOpMYJTHPOBAHMS M U3JTOKECHUS
PE3yJIbTaTOB HAYYHO-UCCIIE0OBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX PaboT

[TpodeccuonanbHble
KOMITETEHIIH

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JucuumnimHa MoKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTIINH:
— «Du3ukay,




— «MaremaTtuka. MaremMaTUUeCKHN aHAIN3).

3HaHuUs, TOJYyYEHHbIE NPH HM3YyYEHUM Marepuana JIaHHOW AUCIUIUIMHBL, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAUYCHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYCHHUH APYTUX AUCUUILINH:

— «MarepuanoBeaeHue»,

— «DJEKTPOHUKAY,

— «DKOJIOTUAY,

— «MUKpOMEXaHUYECKUE NHEPIUATIBHBIC UYBCTBUTEIBHBIC JIEMEHTBI.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJAOEMKOCTH OTICIBHBIX BUJIOB Y4EOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmep OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu 8 8
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoil mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd
mudd. 3auger, sx3amen (3auer, dudd. 3auq, ' Hudd. 3au.
K3 %) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznenbl, TeMBbI TUCITUTIIIMHBI Jlexumm |I13 (C3) JIP KII CPC
(dac) (dac) (gac) (dac) (dac)
Cemectp 2
Pasnen 1. BBegeHue B XUMHio 2 5 7
Tema 1.1. IlousiTue BemiecTBa u 1 1 1
XUMUYECKON PeaKiuy, OCHOBHBIC
OTpeIeTICHUS.




Tema 1.2 CrexuomMmerpuieckue
3aKoHbl. DyHAaMEHTAIbHBIC TOHATHUS U
3aKOHBI XUMUHU.

Tema 1.3. CriocoObl onpeneneHust
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CtpoeHue BemiecTra

10

10

Tema 2.1. OCHOBHEIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC YHCJIA.

Tema 2.2. [lepuoandeckuii 3aKkoH
JI.1.MeHnneneena.

Tema 2.3. XuMuueckas CBSI3b, BUIBI
XHUMHUYECKOU CBS3H.

Tema 2.4. Meton BaJleHTHBIX CBSI3EH,
KOBAJIEHTHAS CBA3b.

Tema 2.5. Metoa MOJIEKYJIIPHBIX
opOuTAaIIeH.

Tema 2.6. HeBasieHTHBIE THITBI CBSI3CH:
MOHHAs CBSI3b, METAJUIMYECKAs CBA3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

Pazgen 3. Xumnueckue cucremsl. O0mme
3aKOHOMEPHOCTH XUMHUIECCKUX
[TPOIIECCOB.

14

20

Tema 3.1. DHEpreTuKa XUMHYECKUX
MPOIIECCOB, BHYTPEHHSISI YHEPTHS,
PHTATBITHS, YHTPOTIHSL.

Tewma 3.2. sneprus ['m60ca,
HAIMPaBJICHHOCTh XUMHWYCCKUX IMPOLECCOB,
XHUMHYECKoe U (a3oBoe paBHOBECHE.

Tema 3.3. CKOpOCTb XMMHUECKON
[PEaKIIMH U METOJIbI €€ PETYINPOBAHMUS,
3aKOH JIEUCTBHS Macc,




Tema3.4. DHeprus akTUBALlUM, yPAaBHEHUE
\Appennyca, npasuwio Baut-I'ododa,
KaTaJan3aToOphl U KaTaIUTUYECKUE
CUCTEMBI.

Tema 3.5. PacTBoOpHl, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
[PacTBOPOB,

Tema 3.6. DnexTpoauTuyeckas
TCCOIMAINS, BOJHBIC PACTBOPHI
AIIEKTPOJIMTOB, BOJAOPOIHBIN MTOKa3aTellb,
peakiu 0OMeHa, THIPOIIU3 COJICH.

Tewma 3.7. CBolicTBa pa30aBJICHHBIX
[PACTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
[PACTBOPBI ANEKTPOIUTOB, 3aKOH
pa3daBnennst OcTBasbAa, 3aKOHBI Payss.

Paznen 4. OCHOBEBI QJICKTPOXUMHNYCCKHUX
MpOLICCCOB.

14

Tema 4.1. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKITUN

Tema 4.2. XUMHYECKUE UCTOYHUKHU
PIEKTPUYECKOTO TOKA. ['abBaHMUECKUE
DIIEMEHTEL.

Tewma 4.3. Dnextponus, 3akoHsl Papazes.

Tewma 4.4. Kopposus u 6ops0a ¢ Hell.

Pa3nen 5. CBoiicTBa MPOMBIIIIEHHO-
BA’)KHbBIX 3JICMCHTOB U UX COGI[I/IHCHI/Iﬁ

Tema 5.1. Kimacchl XUMHYECKUX
COCAMHEHHH, CBOMCTBA IPOMBILIJIEHHO
BAKHBIX DJIEMEHTOB M MX COEIUHEHUMN.

Tema 5.2. Xumudeckast ueHTUDUKALIUS.
MeToabI XUMHYECKOTO MCCIIETOBAHNS U
AHAJIM3a BEIIECTB U UX IPEBPALLECHHMN.

Hrtoro B cemecTpe:

34

17

57

roro:

34

17

57




[Mpumeuanue: Cucrema ouLEHMBAaHHUs TECTOBBIX 3aiaHuii: 1 Tun) 3agaHre KOMOMHHUPOBAHHOTO THMA C
BBIOOPOM OJIHOTO BEPHOT'O OTBETA W3 YETHIPEX IMPEAJI0KEHHBIX U 000CHOBAaHHEM BHIOOpA CYMTAETCS] BEPHBIM, €CIIH
NpaBWJIbHO yKazaHa IM(pa U MPHUBEACHBI KOHKPETHBIE apr'yMEHTHI, HCIOJIb3yeMble MpU BbIOOpe oTBeTa. [lomHoe
COBIIQJICHNE C BEPHBIM OTBETOM OIleHMBaeTCs 1 0ayuioM, HEBEpHBIH OTBET WIK ero oTcyTcTBue — 0 GayutoB. 2 THII)
3ajaHne KOMOMHUPOBAHHOT'O THIIA C BHIOOPOM HECKOJIBKHUX BapUaHTOB OTBETA M3 MPEIUIOKEHHBIX M Pa3BEPHYTHIM
00OCHOBaHHEM BBIOOpa CUHMTAETCA BEPHBIM, €CIHM MPABWIGHO yKa3aHbl IHMQPHl W HPUBEACHB KOHKPETHHIC
apryMeHTbI, UCIIOJIB3yeMble IIPH BEIOOpEe OTBETOB. [10IHOE COBIaseHNE ¢ BEpHBIM OTBETOM OLlCHHBaeTcs 1 GaioMm,
€CJIN JTOTIyIIEeHBl OMMOKH MM OTBET OTCYTCTBYeT — 0 GaimioB. 3 Twm) 3amaHuWe 3aKpBITOTO THIIA Ha YCTaHOBIICHHE
COOTBETCTBHSI CUHTACTCSl BEPHBIM, €CIIM YCTAHOBJICHBI BCE COOTBETCTBHA (IIO3HLMH U3 OJHOTO CTOJIOLA BEPHO
COIIOCTABJIEHBI C IO3HIMAMHE Apyroro cronbua). [lonHoe coBmaneHue ¢ BEpHBIM OTBETOM OLCHHBaeTcs 1 Gamiom,
HEBEpHBIH OTBET WiIM ero orcyrcTBHe — 0 OamwtoB. 4 Tum) 3amaHne 3aKphITOTO THIA HA YCTAHOBIICHHE
MOCJIC/IOBATENILHOCTH CYUTAETCS BEPHBIM, €CIM IPaBWIBHO YyKa3zaHa BCsl MOCienoBaTesibHOCTH Ludp. IlomHoe
COBIIQJICHUE C BEPHBIM OTBETOM OLICHHMBaeTcsi | 0ayuioM, eciv JOMyIIEHb! OIIMOKM MM OTBET OTCyTCTBYyeT — O
OayoB. 5 Tum) 3aaHue OTKPHITOIO THIA C Pa3BEPHYTHIM OTBETOM CUUTAECTCSl BEPHBIM, €CIIM OTBET COBMAJAET C
STAJOHHBIM II0 COJEPXKAHMIO M TOJIHOTE. [IpaBHIIbHBIN OTBET 3a 3a/laHMe OLIEHHBAeTCs B 3 0ajuia, eciu JoIyIieHa
ojiHa oIrOKa \ HETOYHOCTH \ OTBET MPABUIIBHBIN, HO HE TIOJHBIH - 1 Gasu, eciau pomyieHo Gonee 1 ommOku \ oTBET
HeTpaBWIbHEIH \ 0TBET 0TCyTCTBYET — () OAILIOB.

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCS B HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4JalolUMUC  ONpPENETICHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ OyZ;yuiei
IpOoQECCUOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Conepxanue pa3eiioB U TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pa3znena Ha3BaHue u conepxkaHue pa3fesioB U TeM JEKIMOHHBIX 3aHATUN

Paznen 1 BeeneHnue B XuMHIo.

Tema 1.1. [ToHsATHE BelecTBa U XUMUYECKON PEAKLIUHA, OCHOBHBIE OIIPE/ICIICHHUS.

Tema 1.2. CrexuomMerpuueckue 3aKoHbl. OyH/IaMEHTAIIbHBIE TTOHATHUS U 3aKOHBI XUMUHU.

Tema 1.3. CriocoObI onpe/iesieHrs KOJIHMYeCTBa BEIIeCTBA, 3aKOH HKBUBAJICHTOB.

Pasnen 2: CtpoeHue BeniecTsa

Tema 2.1. (OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. CoBpemeHHast (GOPMYJIHUPOBKA MEPHOJUYECKOTO 3aKOHA. METauIMyHOCTh U
HeMeTaUTMYHOCTh. [lonsitne nepuoamunoctu. Tabmuua .M. Menpaeneera
Kak Tpaduyeckoe BBIpAKEHUE TNEepUOAMYEcKOro 3akoHa. CTpyKTypa)
MEePUOIUUECKON CUCTEMBI (TMIepUOIbI, TPYIIIbI, MOATPYyHIbl). [leproanyueckoe
M3MEHEHUE CBOWCTB DSJIEMEHTOB M HMX COEAMHEHUM KaK CJEACTBUE
MEePUOIUYECKOr0  TMOBTOPEHUSI  CXOJHBIX  KOH(UTypaluii  BaJICHTHBIX|
opOuTanell aTOMOB.

Tema 2.3. XuMudecKast CBsI3b, BUJIBI XUMUUECKOM CBSI3H.

Tema 2.4. Meton BaneHTHbIX cBsizeii (MBC). o- u m- cBs3u. KparHbele cBsi3u.
I"eomerprueckas hopma MoiekysT. I mopuamsanus opoutanei (Sp-, Sp>-, Sp-

Tema 2.5. OCHOBHBIE TIOJIOKEHHUSI METOJAa MOJEKYJSIpHBIX opoOutaneit (MMO).
Casi3biBatone U pazpoixisitoniue MO. KpaTHOCTh CBSI3M € TOYKU 3pEHUS
MMO. DHepreTudyecKkrue quarpaMMsl.

Tema 2.6 HeBanmenTHpIE THIIBI CBA3CM: HWOHHAS CBSI3b, METAJUIMYECKas CBSI3b,
BOJIOpO/IHAs CBsI3b, CHIIbI Ban-nep-Baanbca.

Paznen 3 Xumuueckue cucteMbl. OO0IHe 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB.




Howmep pasznena

Ha3Banue u conepkaHue pa3iesioB U TEM JEKIIMOHHBIX 3aHITUI

Tema 3.1.

ODHEPreTUKa XUMHUYECKHX MPOLECCOB, BHYTPEHHSSI DJHEPrus, TEIUIOBOY
APPEKT XMMHUYECKHX PEAKIHid, 3aKOHBI TEPMOIAMHAMUKU. DHTPOMUS, KaK
(YHKIMS COCTOSIHMSI, SHTAJIBINA. XUMUYECKHUM MOTSHIIHAIL.

Tema 3.2.

Ouneprust ['m66ca, HaMpaBIEHHOCTh XUMHUYECKHX IMPOLECCOB, XMMUYECKOE U]
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpPOCTh XMMHYECKOM pEaKkIud M METOJIbl €€ PEryJUpOBaHMs, 3aKOH|
ImelicTBUA Macc.

Tema 3.4

OHeprusi aKkTHBAaIlMW, YypaBHeHHE AppeHuyca, mnpaBwio Baat-T'odda,
KaTalu3aTopbl W KaTaluTH4eckue cucrembl. (OCHOBHOM  MOCTYJaT
XMMHYECKOH KMHETUKH, KMHETUYECKOE ypaBHeHHE. BiusHue TemmepaTypsl
Ha CKOPOCTh XMMHUYECKON peakuuu, ypaBHeHHe AppeHuyca. MexaHusm
MPOTEKAaHUs KAaTaJUTHUYECKUX peaklHidl. XMMUYECKOe paBHOBECHE MPHUHIIUII
Jle Illarense.

Tema 3.5

PacTBOpBI, JUCTIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHUSI COCTaBa PacTBOPOB.
TepMoaMHAMUYECKHE XAPAKTEPUCTUKH Ipoliecca O0pa30BaHUsS PacTBOPOB.
CunpHbIC U C1a0bIe AIEKTPOIHUTHI, HOHHBIE PABHOBECHS B BOJHBIX PACTBOpax,
MPOU3BEICHUE PACTBOPUMOCTH.

Tema 3.6

ONEKTPOJIUTHYECKAs AMCCOIMAIMS, BOJHBIE PACTBOPBI DIEKTPOIUTOB,
BOJIOPOJHBIN NTOKAa3aTeNb, PEAKIIMN OOMEHA, THIPOIN3 COJIEH.

Tema 3.7

CpolicTBa pa30aBICHHBIX PACTBOPOB HEINEKTPOIHUTOB, KomnuraTuBHbIE
CBOICTBA PaCTBOPOB, 3aKOHbI PayJis.

Paznen 4.

OCHOBEI QJICKTPOXUMHYCCKUX ITPOLCCCOB.

Tema 4.1.

[lonstue o crencHu okuciacHusA. OKUCIICHUE U BOCCTAHOBIICHUE, OKUCIUTEID|
1 BOCCTaHOBUTENb. CBS3b M@Ky OKHUCIUTEIbHBIMU (BOCCTAHOBUTEIILHBIMH )
CBOMICTBAMM aTOMa M BEJIMUUMHOM €r0 CTCIeHU OKHCIeHUS. OKHCIUTEILHO-
BOCCTAaHOBUTENbHAsE JBOMCTBeHHOCTh. Kiaccuduxamumss OBP. Mertomsl

accTaHOBKH K03 duurentoB B ypaBHeHusix OBP. Bnusinue cpenpl Ha OBP.

Tema 4.2.

XHUMHUYECKUE UCTOYHUKH JJIEKTPUYECKOTO TOKa. ['allbBaHUYECKHE DIIEMEHTHI,
CTaHJApTHBIC JJIEKTPOJHBIC IMOTEHUHAbl. J[BOMHOW SJIEKTPUYECKHNA CIIOH.
YpaBaenue  HepHcra.  PaBHOBECHBIN. DNEeKTpOAHBIA  MOTEHLHAIL.
CtaHaapTHBIN BOJOPOIHBIN 31EKTPO,.

Tema 4.3.

ONEeKTpoan3 Kak BeIHYkJIeHHass OBP. Peakuuu, nporekaroliye Ha HHEPTHBIX
M aKTHBHBIX JJIEKTPOAAaX B Pa3iIMYHBIX PACTBOPax. DJIEKTPOJIU3 PACILIaBOB.
3akon dapanes. Beixon mo Toky. [IpeacraBieHne o KHHETUKE IEKTPOIHBIX|
MPOIIECCOB. DJEKTPOIUTUYECKOE MOJyYeHHEe U padUHUPOBAHHE METAJUIOB.
OCHOBBI T'aJIbBaHUYECKUX METOJI0B HAHECEHHUSI METAJNINYECKUX MOKPBITUH.

Tema 4.4

Koppo3uss kak cineacreue OBP. Tumsl Koppo3uu. DNEKTpOXMMHYECKAs
Koppo3us. OKUCIUTENH. DNEKTPOJHBIE MPOLECCHl MPU IIEKTPOXUMHUUECKON
KOpPpO3UH. 3aBUCHUMOCTb CKOPOCTH KOpPPO3MM OT IPHUPOABI MeTaia u
xapakTepa KOppo3MOHHOW cpenbl. Koppo3us mnpu KOHTakTe pas3HbIX
MeTaJITI0B. MeTO bl 3aIIUTHl OT KOPPO3HH.

Paznen 5.

CBOIMCTBa MPOMBIIIJIEHHO- BAXKHBIX 3JIEMEHTOB U UX COEIUHEHHUIA.

Tema 5.1.

Knaccel XMMHYECKMX COEIMHEHUH, CBOMCTBA TNPOMBIIUIEHHO BaXKHBIX|
PIEMEHTOB M MX coeauHeHnid Kommno3nnuoHHbele Mmartepuansl. Kepmersi,
¢bymiepen, kapoun. CoeuHeHus: Tuna KpayH-3¢gupos. CynpamonekynspHble
nop(GUPHUHOBBIE CUCTEMBl U KOMIUIEKCHI KalMKCapeHOB. MOoJIeKyJsIpHbIE U

CYHNPaMOJICKYJIIPHBIC MAIlIMHBI.




Howmep pasznena

Ha3Banue u conepkaHue pa3iesioB U TEM JEKIIMOHHBIX 3aHITUI

Tema 5.2.

AHaJIM3.

Xumuyeckass ujaeHTUGUKanug. MeToAbl XHMHUYECKOTOo UCCIEIOBaHUS U
AQHAJIM3a BEUIECTB M HMX NpeBpauleHUil. KaueCTBEHHBI U KOJIMYECTBEHHBIH

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IIPUBEICHBI B TA0OIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 aux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4ecKuX | TpyroeMKOCTb, |IIPAaKTHYECKOM |pasnena
/1 3aHSTUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHII
("ac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B TaOIUIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix paboT TpynoemKocTs, | MPakTHHECKOR | pasiena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 1
1 OKBHUBAJICHT. 3aKOH YKBHBAJICHTA 3 3
2 TennoBoit 3¢ ekt XuMUUECKOH peakinu. 4 4
OHTanpnus
3 XVMHYECKUE PEAKIINH, BBI3bIBAIOIINE 4 4
AIIEKTPUUECKUI TOK. DIIEKTPOIHEIC
MOTEHIUAJBI ¥ DJIEKTPOIBUKYIITUE CUITBI
4 Koppo3sust metanion 4 4
Bcero 17 17

4.5. KypcoBoe nmpoeKkTHpoBaHKEe/ BHITOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE MPEayCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aronIxcs
Buapl camocTosiTenbHON pabOThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3ydyeHne TEOpeTHUECKOro MaTepuaia 10 10




qucrumuiaael (TO)
[TonroroBka K TeKyIiemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
[ToaroroBka K MpOMEKYTOUHOM 20 20
arrectanuu (I1A)

Bcero: o7 o7

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUYaOIIUXCS 10 AUCIUIUTMHE (MOIYJTIO)

Y4eOHO-METOIMUECKNE MaTePHAIbl I CAMOCTOSITEIBHONH paboThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUI MpHUBEIeH B TadIuIe 8.
Tabnuua 8— [lepeyeHb Ne4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KommuectBo
AK3EMILUISPOB B
[upp/ ouoImoreke

URL azpec bubnuorpaduueckas ccpuika (kpomic
AIIEKTPOHHBIX
AK3EMILISIPOB)

https://znanium.ru/catalog/product/1022478 | isanos, B. I". OcHOBBI
xumun: Yueouuk / B.T.
HBanos, O.H. I'eBa. -
Mockpa: KYPC: UH®PA-
M, 2019. - 556 c. - ISBN
978-5-905554-40-7. - Tekct

. DJIEKTPOHHBIMN.

https://znanium.com/catalog/product/2083699 | IToayonsix, JI. I1. OGras
XUMHUS : yueOHoe rocodue /
JLIL. TIonayOHBIX. —
Mocksa : UTHOPA-M, 2024.
— 178 ¢. — (Bricmiee
obpazoBanue). - ISBN 978-
5-16-019036-5. - Tekcr :

JJIEKTPOHHBIN.

https://e.lanbook.com/book/211658 Axwmeros, H. C.
JlaGopartopHble u
CEeMHUHAPCKHE 3aHATHS 110
o011ei 1 HeOpraHU4YeCKOM
XMMUH : yaeOHoe nocodue /
H. C. Axmeros, M. K.
Asuzosa, JI. U. bageiruna.
— 6-e u3n., crep. — CaHKT-
[TerepOypr : Jlans, 2022. —
368 c. — ISBN 978-5-8114-
1716-2. — Tekcr :




3JIEKTPOHHBIN.

https://znanium.com/catalog/product/1916115 | bopiuesckuii, A. 5.
dusnyeckas XuMus :
y4eOHUK : B 2 ToMax. Tom 1.
OO61mas u XuMu4yecKas
tepMoauHamuka / A. S1.
Bopiesckuii. — MockBa :
NH®PA-M, 2023. — 606 c.
+ Jlon. marepuainsl
[DnexTpoHHBIH pecypc]. —
(Beicmiee oOpa3oBanue). —
DOI10.12737/19870. -
ISBN 978-5-16-018556-9. -
TekcT : 3IeKTPOHHBIM.

https://e.lanbook.com/book/271322 Crace, H. ®. Pemenne 3amau
1o o6mieit xumun / H. ®@.
Cracs, A. B. KopmryHoB. —
4-e uzz., crep. — CaHKT-
[lerepOypr : Jlans, 2023. —
168 c. — ISBN 978-5-507-
45529-4, — Tekcr :
3JICKTPOHHBIMN.

7. IlepeyeHb IEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
MH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAIIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX [Jii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAMOHHOU ceTH «/HTepHeT)
URL anpec HaumeHnoBanue

https://www.xumuk.ru/ | CaiitT o xumun

http://www.hemi.nsu.ru/ | OcHOBBI XuMHH: 00Pa30BATEIBHBII CANT JJISI CTYJACHTOB

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mpOrpaMMHOr0 0OECHEUEHUs,, HCIOJIb3YEMOI0 MpH OCYLIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHIS

Ne i/ HanmenoBanue

MS Office u MS Windows

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJCTaBICH B
Tabmmie 11.




Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIICCTBICHUS
00pa30BaTeNBLHOTO TMpoIiecca Mo TUCIUIUTHHE, IPECTaBIeH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
n/n MaTepHaAbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynasTuMenuiiHas JTEKIMOHHAS Ay IUTOPHUS 32-01 (I'acremno,15)
2 | Cnenmanu3upoBaHHAs XUMHUYECKast 1abopaTopus ¢ 33-02, 33-04

UCIOJIb30BaHUEM JEMOHCTPALIMOHHBIX IJIAKATOB, (Tactemno,15)

71a00paTOPHBIX CTEHJIOB U YCTAHOBOK JUISI OTIPE/ICICHUS
SKBHUBAJICHTA METAJUIA, U3MEPEHHUS SJICKTPOJHBIX MOTEHIIHAIIOB,
CKOPOCTH KOPPO3UU METAIIJIOB; AaHAJTUTUUYECKHUE U 3JIEKTPOHHbIE
Bechl; JabopaTtopHblie pH-MeTpbl, HEHTPUGDYTU U KATOPUMETP

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluN

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPpCACTB

JuddepenunrpoBaHHblii 3a4ET Cnucok BOIpPOCOB;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMM O0ydaromMMucs MpUMeHseTcs S-0ajibHas IIKana OLEHKH CPOpPMHUPOBAHHOCTU
KOMIIETEeHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCsA
100-6annpHast ~ mKajma ~ MOXIYJILHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
WCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BAaTEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JIUTEPATYpHI,

«OTIIAYHOY ¥
GATICHOY TECHO MPUBS3BIBAET YCBOCHHBIC HAYUHBIC TTOJIOKEHUS C MPAKTUIECKON
JIeATETbHOCTBIO HAIIPaBICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIJICET CHCTEMON CITCIMAIN3HPOBAHHBIX MOHITHH.
— oOyyJaronuics TBEpI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY WU3JlaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
«XOPOITIO» JTUTEPATYPHI,
«3a4TEHO» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEHH;

— YBA3BIBACT YCBOCHHLIC 3HAHHA C HpaKTHQCCKOﬁ ACATCIIBHOCTBIO
HaIllpaBJICHUA




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— apryMEHTUPYET HAYUYHBbIE MTOJIOKEHHUS;
— JIeTIaeT BBIBOJIBI M 00OOIICHHUS,
— BIIAJICET CUCTEMOM CTIeIIMAIM3UPOBAHHBIX TOHATHH.

JIUTEPATYPBHI;

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MPOrpaMMHBINA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM

— JOIIYyCKa€T HECYIICCTBCHHBIC OIINOKHU U HETOYHOCTH,

«yIOBJIETBOPUTEIIHHO .
GATTOHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;
— cnabo apryMEeHTUPYET HayYHbIE TTOJI0KEHUS;
— 3aTpyaHseTCs B JOPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHNUI;
— YaCTUYHO BJIaJIC€T CUCTEMOM CeIMaTu3UPOBAHHBIX MTOHSITHIA.
— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO
MaTepuania;
— IONMyCKaeT  CYUIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  MPHU
«HEYOBJIETBOPUTEIIHHO
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4TEHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHUI.

— UCIBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM NPUMCHCHHUHU 3H8,HPII>1;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MATCPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa peIcTaBlIeHbl B Tadimie 15.

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

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bomnpocs (3agaun) ans 3auera / qud@. 3auera npeacraBieHbl B TaOIuIe

Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

16.

No /1t

[Tepeuyens BompocoB (3a1ay) miist Aud . 3adera

Kon
WHJUKaTOpa

OTMUCAHUIO TOBEACHHS 3JIeKTpoHa. OmnpenenuTe BEPOSTHOCTHHIN
XapakTep JIBHKCHHUS u KOPILYCKYJIIPHO-BOJIHOBYIO
ITBOMCTBEHHOCTb.

ChopmynupyiiTe MOHATHE KBaHTOBO-MexaHWdeckoro moxaxona kOIIK-1.3.1

CdopmynupyiiTe NOHATHE KBAaHTOBOTO uucia. [lepeuncnuTe THUIIB]
AO. J[laiite ompeneneHue KBaHTOBOH sueiiku. ChopmynupyiTe
MTPUHIAIT [Taymnm. Chopmymnupyiite IIPaBUIIO XyHpa.
Chopmynupyiite npasusio KieukoBckoro.

Oxapaktepu3syiite aromHyto opoutans (AO), e€ suepruto u popmy.OIIK-1.3.1

w

Bpruncnure MOJIsIpHYIO Maccy cepHoi KHCIO0ThI (H2SO4). OIIK-1.V.1

B3aUMOACHCTBUH 1 MoB BOoOgoOpoaa € 1 Momb XJIopa.

YKaxkuTe, CKOJIbKO JUTPOB XjopoBojopona obpasyercs npuOIIK-1.B.1

3aKOHA. YKa)KUT€ OCHOBHBIE IMPUHIMIIBI EPHUOANYECKON CUCTEMBI
PJIEMEHTOB JAN. Meneneena. Onnmure CTPYKTYpY|
EepUOIMUECKOM cucTeMbl (IEpUOJIbl, TPYIIIBL, TOATPYIIIHI).

Chopmynupyiite coBpemMeHHOe moHuManue mnepuoandeckoroOIIK-1.3.1

aInyC aTOMOB MW HMOHOB, OHCPIrUHM HOHHU3ALMU, CPOJACTBO K|

ChopmynupyiTe MepuOANIHOCTh U3MEHEHUs cBOUCTB anemeHToB:OI1K-1.3.1




HIIEKTPOHY, ANEKTPOOTPUILIATEIIBHOCTb, OKHUCIIUTEIBHO-
BOCCTAaHOBUTENbHASI CIOCOOHOCTH. BBIsSIBUTE CBSA3bH CBOMCTB aTOMOB
C 1osokeHueM B llepuoanueckon cucreme.

OHpe,I[CJ'II/ITe YHCJIO BAJICHTHBIX 3JICKTPOHOB B aTOMEC MOJ'II/I6I[eHa.

OIIK-1.V.1

YKaXUTE€ OCHOBHBIE THUIIBI XUMHUYECKOW cCBsi3u. Chopmynupyite
MOHSATHUE KOBAJICHTHOM CBsi3U. ONUIINTE BUABI KOBAJIEHTHOM CBS3H
(0OOMEHHBIN ¥ TOHOPHO-AKIICHTOPHBIH ).

OIIK-1.3.1

Cdopmymnupyiite Mmeton BaneHTHBIX cBsizeld (MBC). Onumure 6- u
m- cBsi3u. OxapakTepu3ynTe MOHATUE KPATHBIE CBSI3U.

OIIK-1.3.1

10

OxapakTepu3yiTe HEBAJICHTHbIC THUIBI CBSI3€W: HOHHAs CBS3b,
MeTajuIMuecKas CBA3b, BOJAOPO/IHAS CB3b, CUIIbl BaH-nep-Baainbca.

OIIK-1.3.1

11

ChopmynupyiiTe Teopur0 TUOpUIU3ALMU U €€ BIUSHUE HAa
reoOMEeTpUI0 MoJieKyJl. OnuimTe MOJIIPHOCTh U TOJISPU3YEMOCTh
KOBAJICHTHOM CBSI3U U MOJICKYJI.

OIIK-1.3.1

12

ChopMmynupyiTe OCHOBHBIE ITOJOXCHHS METOJa MOJIEKYIISIPHBIX
opoutaneit (MMO). [laiite omnpeaeneHue CBSA3BIBAIOIIUM U
pazpeixisiromuM MO. ChopmynupyiTe MOHSATHE KPATHOCTH CBSI3H
c Touku 3peHust MMO.

OIIK-1.3.1

13

OxapakTepu3yuTe BHIbl MEXMOJEKYJISAPHBIX B3aUMOACUCTBUM.
[IpuBeuTe NpUMEPHI ITUX B3aUMOJCHCTBUM.

OIIK-1.3.1

14

ChopmynupyiiTe  MOHATHE  XUMHUYECKOM  TEPMOJUHAMHUKU.
CdopmynupyiiTe oHITHE SHTANBINH. J[aliTe onpeesieHue 3aKOHY)
['ecca. ChopMynupyiiTe TOHATHE IHTPOIHU, OXAPAKTEPUIYHTE €€
M3MEHEHUE B pa3IM4YHbBIX Tmpoueccax. Jlaite omnpeneneHue
cBOOOTHOM PHepruu ['mb0oca.

OIIK-1.3.1

15

[Tpu B3ammopeiicTBuu 6,3 r *kene3a ¢ cepoi Belaenuioch 11,31
k/x Temnorel. OmpenenuTte TEIIOTy o00pa3oBaHus cyibduaal
xene3a FeS.

OIIK-1.B.1

16

Chopmynupyiite MIOHSITHE XUMHUYECKON KHHETUKH.

OxapakTepu3yiTe KOHCTaHTy CKOpOCTH peakuuu. ChopMyInpynrte

npaBuwio Baurt-I'odda. OxapakTepusyiiTe MOHATHE XUMHUYECKOTO
aBHoBecwusl. [IpuHnmn Jle [llarense.

OIIK-1.3.1

17

OOBsCHUTE YBEIMYEHHE CKOPOCTH pPEAaKIUU (TeMIepaTypHBbIi
Kod(pumeHT paBeH 3) mpu MoBblieHUU Temmneparypbl oT 300°C
o 340°C.

OIIK-1.B.1

18

ChopmynupyiTe TOHATHE PAcCTBOPOB. YKaXKWUTE CHOCOOBI
BBIPAKEHUS KOHLEHTpauui pacTBopoB. HazoBuTe KoyuMraTuBHBIE
CBOICTBA PACTBOPOB.

OIIK-1.3.1

19

OOBsACHUTE TMOHMKEHUE TEeMIIepaTyphl 3aMep3aHusi pacTBOpa C
YBEIMYEHUEM KOHLEHTpaLUu PacTBOPEHHOTO BEILIECTBA|
OTHOCHUTEJIBHO YUCTOTO PaCTBOPUTEIIS.

OIIK-1.B.1

20

OxapakTepu3yiiTe NOHATHE AHUCIepcHOM cucteMsl. llpuBenure
KJIacCU(pUKALMIO0 TucnepcHbIX cucteM. ChopmynupyiTe NOHATHE
HACBILLIEHHOTO pacTBopa. Cdhopmynupyiite MIOHATHUE
ACTBOPUMOCTH.

OIIK-1.3.1

21

YKakuTE pazauuMs MeXAy pacTBOpaMHU  DJIEKTPOJIUTOB U
HEReKTPoIUTOB.  CHOopMyNIUpyHTE TEOPUIO IJIETPOIUTUYECKOMH]
muccormaumu - (TO/])  Appenmyca. IlpuBenute  MexaHH3M
JTMCCOLIMALIUH.

OIIK-1.3.1

22

ChopmynupyiiTe Teopud KUCIOT ¥ OCHOBaHW. ONUIINATE

OIIK-1.3.1

PICKTPOJIMTUYECKYIO  auccomuanuio  Boabl.  CdopMmynupyinrte




MMOHATHUSA HOHHOTO MMPOU3BCACHUA BOAbI u BOJOPOJHOTO|
MOKa3aTecJIsd.

23

OxapakTepu3yiTe MOHATHE  IPOU3BEACHHUS  PACTBOPUMOCTH.
[IpuBenuTe mpaBUia 3aldCH YPAaBHEHMW MOHHBIX pEaKLUH.
Onumure ruIpoan3 cojeil U NPUBEAUTE IPUMEPHL.

OIIK-1.3.1

24

OnpenenuTe KOJIMYECTBO KAaTHOHOB B pacTBope, ecid B 1 1
BOJHOTO pactBopa cojepxkutcs 0.05 MoJib HUTpaTa AMMOHHSL.

OIIK-1.B.1

25

Copmynupyiite HOHSITHE 0 CTENEeHU OKHCIICHHUSL.
OxapakTepu3yiTe TMOHATUS OKUCICHHE U  BOCCTAHOBIJICHUE,
OKHCJIUTENIb M BOCCTAHOBUTENb. YKaXHTE METOJbl PACCTaHOBKH
KO3 PHUIIHEHTOB B YPaBHEHHUAX OKHUCJIUTEIBHO-
BOCCTaHOBUTEIILHBIX PEaKIHH.

OIIK-1.3.1

26

Oxapakrepusyiire MIOHSTHE 3JIEKTPOIHOTO NOTEHLHANA.
OxapakTepu3yiite sBIECHHE [BONHOIO 3JIEKTPUUYECKOTO CIOA.
YKa)kuTe ~ 3aBUCUMOCTb  3JEKTPOJHOTO  MOTEHLHansa  OT
TEeMIEpaTyphbl M KOHLIEHTpaluu. YKaxuTe ypaBHenue HepHcra.

OIIK-1.3.1

27

Onpenenure DJIC ranbBaHUYECKOrO 3JIEMEHTA, COCTOSIIETO W3
PKEJIE3HOTO W CEpPeOpPSHOTO AJIEKTPOJOB, MOrpyxEHunix B 0,1M
ACTBOPBI MX HUTPATOB (E%re2+/re)= —0,44B, E°%(ag+ag=0,80B).

OIlIK-1.V.1

28

Chopmynupyiite noHsTHE AyeKkTpoiu3a. [lpuBeaure peakiuw,
MPOTCKAIOIIWMC HA MHCPTHBIX N AKTHUBHBIX 3JICKTPOAAaX B Pa3JIMYHBIX|
pactBopax. OXapaKTepu3yinTe JIEKTPOJIU3 PACTBOPOB U PACILIABOB.
Chopmynupyiite 3akon Dapayes.

OIIK-8.3.1

29

OO0oCHYITE BBIJICICHUE BOIOPO/IA IIPH IIEKTPOIN3E BOAHOTO
pactBopa Hutparta Hukesst (Ni(NO3)2) (37€KTpoabl yrojabHbIE).

OIIK-8.B.1

30

Oxapakrepu3yiite Tumnsl koppo3un. ChopMynupyldTe MOHATHE
PIIEKTPOXUMHUYECKON KOPPO3UU. YKaXKUTE JIEKTPOIAHBIE IPOLECCH

OIIK-1.3.1

npu BHGKTpOXHMI/I‘ICCKOﬁ KOppO3HUH.

[lepeuenr TeM [N KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIONHEHUS KYPCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyerp TeM JUisi KYPCOBOT'O MTPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBOH paboThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBITIOIHEHUS

Y4eOHBIM IJIAaHOM HE IPEYCMOTPEHO

Bomnpocel 18 mpoBeneHHS NPOMEXKYTOYHOM aTTecTalluud B

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

BHUJC TCECTUPOBAHUSA

Ne [TprMmepHBIii TepeueHb BOIPOCOB ISl TECTOB Kon
/11 WHJIMKATOpa
1. B aTtome, anekTpoHHas popmyiia KOTOPOro OIIK-1.V.1
1522522p°3s23p°3d194524pP4d°35s2, ... BaEHTHBIX PNEKTPOHOB ...
a. 13; b. 2;
c.9; d. 11;
e. 5
2.  |BaneHTHBIE DIIEKTPOHBI aTOMa Palus XapaKTePU3YIOTCs 3HAUCHUSIMHU OIlK-1.3.1
KBAaHTOBBIX yHcen N = ... u £= ... (BnucaTtb yucaa 7 u 0).
3. B aToMe XMMHUYECKOTO JIEMEHTA .... TPH P-3JCKTPOH Ha BHEITHEM OIlK-1.¥.1
PHEPreTUYECKOM YPOBHE.




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

c. Sb;

B xnopuze kanbius CaCly ... xumuueckas cBsi3b.
a. JOHOPHO-aKIETITOPHAS;

b. HemonspHas KOBaJICHTHAS;

C. HOJIpHAst KOBAJICHTHAS;

d. nonnas;

. MeTaJTMYecKast

OIlIK-1.V.1

B monekyne arena HoC=CH> ... Tun rubpuau3anuu eHTpaIbHOr0 aToMa
C.

a. sp; b. sp?;
d.sp?d®;  e.sp’d

c.sp®;

OIIK-1.V.1

(DK30TepMUUECKasi peakliys XapaKTePU3yETCsl YCIOBUEM ...
a. AH~O0; b. AH>0;

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

e. AS >0

OIlK-1.3.1

Peakius, mpoTekaHue KOTOPOH COMPOBOXKAACTCS TOTJIOMIEHUEM SHEPTHH,
Ha3bIBaETCH ... (BIUCATH CJIOBO - YHAOTEPMUUYECKOI).

OIlIK-1.V.1

IPaBHOBECHE B CHCTEME

C (tB) + 2 H2 (1) 2 CHa4 (1) (AH® = -74,9 x/I)X) MO>KHO CMECTUTH BIIEBO ...
a. YBenuuenueM koHreHtpauuu CHs ;

b. YMmensiienuem kourenrpanuu CHa |

C. YBenuueHueM KoHieHTparuu Hp;

d. IToBEIIIIEHHEM TABIICHUS;

€. [lonmxenrem Temneparypsl

OIIK-1.V.1

YcioBreM XuMU4ecKoro pasHoBecust siBisiercsi AG = (Bnmcath umcio 0).

OIIK-1.3.1

10.

CepoBopopoHas kuciota (H2S) B3aumoeiictyer ¢ ...
a. CuSOqy
b. K2SO4
c. HCI
d. H2SOq
e. NaCl

OIIK-1.V.1

11.

Bomopoansriii mokaszarens (PH) 0.01 M pacTBopa a30THOM KHUCIIOTHI paBeH
... (BmcaTh ymcio 2).

OIlIK-1.V.1

12.

BEICIITYO CTETIEHb OKHCIICHHS XJIOP TPOSIBIISET B ...
a. HCIO

b. HCIO3

c. HCIO;

d. HCIO4

e. HCI

OIIK-1.V.1

13.

[Tpu paboTe raabBaHUYECKOIO AIIEMEHTA B CTAHJIAPTHBIX YCIOBUAX
MIPOUCXOJIST MPOIIECCHI MPEBPAIleHUs] XHMHUECKON SHEPTHH PEarecHTOB B
... (BIIMCATP CITOBO JEKTPUUECKYIO).

OIIK-1.B.1

14.

[Mponecc Fe* + 2e = Fe® mponcxoaut B rabBaHMUECKOM dIEMEHTE ...
a. Mg | MgCl: || FeSOg4 | Fe
b. Al |HCI | Fe
c. Al | AICIz || FeClz | Fe
d. Zn| Oz (H20) | Fe

e. Fe | FeSO4 || CuSOq | Cu

OIIK-1.V.1




15.

[Tpu 351eKTPOIM3€ BOJAHOTO PACTBOPA ... HA 3JCKTPOAaX MPOUCXOISAT
mpoueccer: 2H20 + 2e = Hy + 20H", S _2e=%

a. NaxSOq; b. CdSOq ;
c. CuS ; d. NasS ;
e. NaxSO3

OIIK-1.V.1

16.

[Tpu >1E€KTPOXUMUYECKONU KOPPO3HH B CUCTEME “MarHUil — 0JIOBO™ B
KHCJION cpesie Ha KaToe o0pasyercs ...

a. Mg?* ; b. Sn°;

c. Sn**; d. OH ;

e. H»

OIIK-1.V.1

17.

OAHOCTOPOHHSIA T dy3us MOJIEKY T pacTBOpUTENS qyepes
MOJTYHIPOHUIIAEMYI0O MeMOpaHy B KOJUIOMIHBIH pacTBOP Ha3bIBaeTCsA ...
(BIIUCATh CJIOBO - OCMOCOM).

OIIK-1.B.1

18.

[Tpu 2JIEKTPOXUMHUYECKON KOPPO3HH B CUCTEME "IIMHK - cepedpo” B
KHCIION cpeJie Ha aHoje oOpa3yercs ...
a. Zn** b. Ag* c. Hz d. OH e. Zn°

OIIK-1.V.1

19.

I[JI)I 3alIUTHI KaIMHA OT KOppOSI/II/I BO BJIQXKHOM BO3ZIYX6 B KAQUCCTBC
IKATOJAHOTI'O ITOKPBITHA MOXXHO UCITI0JIb30BATh ...

a. Al ; b. Mn ;

c.Co; d.Cr;

e. Mg

OIlIK-1.3.1

20.

[Tpu 57E€KTPOXUMHUYECKONU KOPPO3HH B CUCTEME “IIMHK — CBUHEI B
HENUTpaJIbHOU Ccpejie Ha aHoZe 0OpasyeTcs ...

a. Zn* ; b. Oz;

c. Pb?*; d. OH";

e. H

OIIK-1.V.1

21.

WNuctpykuus: IlpountaiiTe TeKCT, BbIOEpUTE MpaBUIbHBIA OTBET U
BaMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA.

YKa)KI/ITe KaKHue HpOHeCCI)I HpOTeKaIOT Ha BHGKTpO}IaX B TAJIbBAHNUYCCKOM
piemente Zn | HoSO4 | Pb

a. Zn® —2e = Zn**: 2H* + 2e = H,

b. Pb? — 2e = Pb?*; 2H* + 2e = H,

c. Zn® —2e = Zn?*; Pb** +2e = Pb°

d. Zn® —2e = Zn**; Zn?** +2e = Zn°

e. Pb? — 4e = Pb**; 2H* + 2e = H;

OIIK-8.B.1

22.

I/IHCprKI_II/IﬂI HquHTaﬁTe TCKCT, BLI6CpI/ITC NpaBUIILHBIC BapUaHTDI
OTBE€TA U 3allUIINTEC ApTYMCHTHI, 06OCHOBI)IBaIOHII/Ie BBI60p OTBETOB

YkaxkuTe, yeMy paBeH MOPAIKOBbIM Homep snemeHTa B Tabmune [I.U.
MemieneeBa (HECKOJIBKO MPaBUIIbHBIX OTBETOB)
a. 4MCITy IPOTOHOB B €r0 aTOME;

b.uwncity 37eKTpOHOB B €ro aToMme;
C. 3apsAny sJIpa aToMa;

d. yucy HEUTPOHOB B €0 aTOME;
€. MaCCOBOMY YHCILY;

f. oTHOCHTEIBLHOM aTOMHOMN Macce.

OIIK-8.3.1




23. Hucrpykuus: [IpounTaiite TekcT u yctaHoBute cooTBercTBUE. K KaxmoiOIIK-8.B.1
MO3UIMH, JaHHOM B JIEBOM CTOj0Lle, MOAOEpUTE COOTBETCTBYIOIIYIO
MO3UIUIO B IPABOM CTOJIOIIE).

[TonGepuTte COOTBETCTBUE MEKY 3HAUCHUEM OPOUTATHLHOTO KBAHTOBOTO
yrciia 1 0003HaUE€HUEM IO YPOBHSI.

3HaueHue opOutaispHOro uncia £ (O603HauYeHHE NOAYPOBHS
0 S
1 P
2 d
3 f
g

24. |Uuactpykums: IIpounraiiTe TeKCT W ycTaHOBHTE TmocienoBaTeabHOCTh.OIIK-8.3.1
3anuiIuTe  COOTBETCTBYIOUIYIO  IIOCIEAOBAaTENbHOCTH OyKB  ClieBa
HaIpaBo);

Pacrionoxxure snementsl VIIA moarpynmel B MOpsiAKE BO3pacTaHUs
ATOMHOI'0 pajinyca.
a. F, Cl, Br, I, At

b. CI, Br, I, F, At
c. Br, I, F, At, Cl
d. I, Br, F, At, CI
e. At, I, Br,Cl, F

25. |[Uuctpykmmsi:  Ilpouwmraiite  Teker w  3anmmure  pa3BepHyTHIHOIIK-8.B.1
00OCHOBAHHBIH OTBET.

[TocunraiiTe: npu AeHCTBUM M30BITKA pa30aBICHHON CEpHOI KUCIOTHI Ha
40 T KamplUs TEOPETHYECKH JOHKHO BBIIEITUTHCS ... J1 MOJEKYJISPHOTO

Bogopoja. (OTBET BBECTH YHCIOM)
Ilpumeuanue: Cucmema oyeHUBAHUSL MECHOEBIX 3A0AHUIL
1 mun) 3adanue KOMOUHUPOBAHHO2O MUNA C BbLIOOPOM OOHO20 B6EPHO2O0 OmBema U3 yemvipex
NPEONONCEHHBIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCS BEPHLIM, eClU NPABUIbHO YKA3AHA YUPpa U npugeoeHvl
KOHKDEMHbLE ap2YMEHMbl, UCNOab3yemble npu 6vlbope omgema. Illonnoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemca 1 bannom, negepuwviii omeem uau e2o omcymemeue — ) 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOAbKUX BAPUAHINOE OMEema U3 NPEOI0NCEHHbIX
U pasgepHymviM 0OOCHOBAHUEM BblOOPA CHUUMAEMCS 8EPHBIM, €ClU NPABUILHO YKA3AHbl Yu@dpsbl U npuseoensl
KOHKpEmHble apeyMeHmbl, UCHOAb3yeMble Npu 6blbope omeemos. Ilonnoe cosnadenue ¢ GepHbIM OMEEMOM
oyenugaemcs 1 bannom, eciu donyujervl ouwudOKy uiu omsem omcymcemeyem — 0 6annos.

3 mun) 3adanue 3aKkpvLimo20 Muna HA YCMAHOGICHUE COOMEEHICMEUSL CHUUMACMCS 6EPHbIM, eCiu
VCMAHOGLEHbL 6Ce COOMBEMCMEUsL (NOZUYUU U3 00OH020 CMOAOYA 8EePHO CONOCMABIEHbI C NOUYUIMU OPY2020
cmonbya). ITloanoe coenadenue ¢ GephblM OmMEemMoM oyeHusaemcss 1 OALIOM, HeGepHLIL OMeem UlU e2o0
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpelmo2o Muna HA YCMAHOGIEHUE NOCIE008AMENbHOCMU CYUMAEMC s 6EPHbIM, eClu
NPAsUIbHO YKA3aHa 6csi nociedosamenvHocms yugp. Ionnoe coenadenue ¢ eepuvim omeemom oyenugaemcs 1
bannom, eciu donyujenvl owmuoKy uiu omeem omcymemayem — () 6a1108.

5 mun) 3adanue OmKpuLIMO20 MUNA C PA3GEPHYMBIM OMBEMOM CHUMAEMCsL 6EPHbIM, eClu Omeem
coenaoaem ¢ 3MANOHHBIM NO codepxcanuio u noanome. IlpasunvHuili omeem 3a 3a0aHue oyerugaemcs 6 3 bania,
ecnu donyujena oona owuobka \ nemounocms \ omeem npasunbibill, HO He noauslll - 1 6ann, eciu donyweno bonee 1
owubxu \ omeem nenpasunvhwiil \ omeem omcymemeyem — 0 6annos.




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX HSTanbl (OPMUPOBAHMS KOMIIETEHLHUH, COAEp)Karcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. MeTtoauyeckne yKazaHus JJisl 00YyYAIOIIUXCS M0 OCBOEHHIO TUCIHMILIAHBI

11.1. Metoauyeckue yka3zaHus AJs OOYYAIOIIMXCSl MO OCBOEHUIO JIEKIIHOHHOIO
MaTepuaJa.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W SICHOE H3JIOKEHHE y4eOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHHUSA, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcnu. B ydueOHOM mporiecce JEeKIUs BBITOIHAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIWHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MIOKAa3bIBAET B3aUMOCBSI3b C IPYTUMU AUCLHUIUIMHAMM.

[InaHupyemMble pe3ynabTaThl IPU OCBOSHUHU 00YUYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBA3AHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBATEIEM;

— pasBuUTHE NPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIy4Y€HHe TOYHOIO IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JIekuMOHHBI MaTepHalm MOXET CONPOBOXKIAThCA JIEMOHCTpAalUUeld CIIalJIoB W
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuajna IMpH TNPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHMSI OT/AETBHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIIHOHHOTO MaTepuana:

— JIEKIIMH COTTIAcHO pazzaenam (Tabu.3) u temam (Tabdi.4).

11.2. Metoauueckue yKazaHus JUIsi 00y4alOUIUXCsl 10 BbINOJHEHUIO J1a00PaTOPHBIX
paodor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuicss [OJDKEeH YIIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHUKOW
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEPUCTHUKOW OO0YyYaroIerocs.
Brinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.




Brimonnenne mabopaTOpHBIX pabOT OO0ydYarOMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCLMIUIMHBI, OIpelnensieMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecIIeUnBaIONINM PELICHUE CIEAYIOINX OCHOBHBIX 33124 00y4aromerocs:

— 1OpuoOpeTeHHEe HABBIKOB HCCIEIOBAHUS MPOLECCOB, SBICHHH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOH JUCLUILIHHEI,

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3AlMA TCOPETUYECKUX 3HAHWM, MOJYYEHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOW MH(OpMAINH [0 N3y4aeMON AUCIUILINHE;

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

3ananue u TpeOOBaHMS K IPOBEICHUIO JIA00OPATOPHBIX paboT

3aaHue K BBIOJIHEHHIO JTA0OPAaTOPHOW padOTHI BBIAAETCS MpPENoaBaTesieM B Hadale
3aHSTHSI B COOTBETCTBUH C TUIAHOM 3aHITHIA. TeMbl 1abopaTOpHBIX pabOT MpUBEICHBI B Ta0I. 6
JTAHHOU TIPOTPaMMBI.

BerinosniHneHue nabopaTopHoi pabOThI COCTOUT U3 TPEX ATAIOB:
- AHATTUTHYECKOTO;

- pacdeTHO-rpaduIecKoro;

- KOHTPOJILHOTO B BHJIE 3aIIUTHI OTYETA.

Crpykrypa u dhopma oTueTa 0 1ab60paTOpHOH padoTe

Otyer o 1a0OpaTOPHOI paboTe NOJKEH COAEPKaTh: TUTYJIBHBIN JICT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHHH .

Ha mumynvnom nucme NOMKHBI OBITH yKa3aHbl: Ha3BaHWE TUCLUIUIMHBI, Ha3BaHUE
naboparopHOi paboOThl, (GamMmvg W WHUIUAIB TpenojaBaTesis, (aMwinsg W HHUALAAIBI
CTy/IEHTa, HOMEp €ro yueOHO TPYNIIbI U 1aTa 3alIUuThl pabOoTHI.

Ocnosnasi uacms JOJDKHA COJAEpXKaTh 3aJlaHue, pe3yJbTaThl SKCIHEPUMEHTaIbHO-
NPaKTUYECKON pabOTHI, paCUETHO-aHAIUTHIECKHAE MAaTEPHAJIbI, IUCTUHT KOJa/CKPUH SKpaHa.

Bv1600b1 10 IpOieTaHHOM paboTe JOKHBI COIEPKATh OCHOBHBIE PE3YJIBTATHI IO PaboTe.
TpeboBanus k 0hopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

TutynpHBINA JTUCT OTYETA JOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEIECHHOMY B CEKTOpE
HopMaTHuBHOM nokymeHTtaru ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeboBaHusi NpHUBEAECHBI B CEKTOpe HOpMAaTHBHOW nokymeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmupoBaHUN CIIMCKAa MCTOYHUKOB CTYJEHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumeps! odopMileHHsI CIHCKAa MCTOYHUKOB
HpUBENICHBI B CEKTOpe HOpMaTuBHOM jgokymeHTarmu [ 'Y AT https://quap.ru/regdocs/docs/uch

IIpu dopmupoBaHHMN CIIHMCKAa MCTOYHUKOB CTYJEHTAaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumepsl odopmiieHus: crHMcKa HCTOYHHUKOB
IpUBENICHBI B CEKTOpe HOpMaTuBHOU mokyMenTarmu ['Y Al https://quap.ru/regdocs/docs/uch

11.3. Meroauyeckue  yKa3aHusi JJisi  OOyYamoIIUXCs MO  TMPOXOKICHUIO
CAMOCTOSITEILHOM padoThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHoi ¢opme OO0ydeHHus, caMoCTOsITeNIbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBIMONHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromerocst (GopMHpyeTcs
1enecoo0pa3Hoe IIAHUPOBaHKUE PaboOUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 0OECHeuyMBaECT BBICOKHIMA


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

YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHs, TIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCcCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboty
00y4arOUUXCASBISIOTCS:

—  y4eOHO-METOJJMYECKUI MaTepuall 10 JUCLIUILTHHE.

11.4. MeToauyeckne yKa3aHHsl JJsl 00yYAIOIIUXCS IO NMPOXOKIEHHIO TEKYIIero
KOHTPOJISI YCIIEBAeMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpeAycMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUI
00y4aroumxcs, OCyIlIeCTBISIEMOT0 B TEUEHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0Ji1a OCBOCHUS
JUCIUTUIAHBI.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJb KadeCTBAa 3HAHUM
00y4aromuxcs, OCyIIeCTBIIEMOTO B TEYCHHE CEMECTpa C IIeJIbI0 OI[CHUBAHMS XO0Jla OCBOCHUS
JUCITUTUIAHBI.

B Teuenue cemecTpa CTyI€HTHI:

- 3aIUIIAIOT JIA0OpATOpHBIE PaOOTHI (4 1mIT);

- BBITIOJIHSAIOT TECTUPOBAHUS 110 MaTepHrayiaM JieKuu B cpene LMS (tabimma 18).

JIJIs TEeKYIIEro KOHTPOJIS YCIIEBAEMOCTH MCTIONB3YIOTCS TECThI, IPUBEICHHBIC B TA0JIHIIC
18.

CBoeBpeMeHHasi cJja4a OTYETOB IO JIAOOPATOPHBIM U MPAKTHUYECKUM 3aJlaHUSIM U
MOJIOKUTEIIBHBIA PE3yJIbTaT HAa 3alUTE ITUX PadOT MOXKET YUYUTBHIBATHCS TPU IMPOBEIACHUU
MIPOMEKYTOUHOM aTTecTaIuu.

11.5. MeToauyeckne  yKa3aHusi JJIsi  O0OyYAWIIUXCST 1O  MPOXOKIEHHUIO
NPOMEKYTOYHOM aTTeCTALMH.

IIpomexxyTounass  arrectanust  OOyyarOIIMXCsl — IpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— 1uddepeHIpOBaHHbBIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
00yyaromuMcs MpU U3YYEeHUH TUCLMILUIMHBI, IPU BBIMOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIbCKUX pa0dOT U MPOXOXKIEHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOM
«OTJIIMYHO», «XOPOILIO0», «yJAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIILHON.

Cucrema OLIEHOK MPHU MPOBEACHUM TEKYLIETO KOHTPOJISI U MPOMEKYTOYHON aTTecTalluu
OCYLIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranmszaunu PJIO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH W MPOMEKYTOUYHOM aTTeCcTaluu
CTYACHTOB M aCHUPAHTOB, oOOydyaroIuxcs IO 00pa3oBaTeIbHBIM MPOTrpaMMaM BBICIIETO
obpazosanus B ['YAID» https://docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




