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AHHOTANMA

JucnurummHa «Xumusg st QU3MKOBY TpejicTaBisieT coboil 0a3y, Ha KOTOpOW B JanbHeinieM O0a3oBbIe
Kagenpbl SKCIEPUMEHTAILHON HAIlPaBICHHOCTH MOTYT CTPOMTH IPENOAaBaHKUE psijia CHECHUAIN3UPOBAHHBIX
mucruminH. OOydeHue mpezronaraeT Takke MOATOTOBKY K SKCIepuMeHTanbHbIM Buiam HUP, B mepsyio
odepeqb MMEIONIMM TEXHOJIIOTHUECKYI0 COCTaBIsIONIyro. [lpeamornaraercss O3HaKOMJICHHE CiylIaTreneld c
OCHOBHBIMU HPE/ICTABICHUAMH O CTPOCHUH BellecTBa U (pU3NIeCcKo XMMHUH B CYILIECTBEHHO OoJiee IUPOKOM
o0beMe, YeM B IIKOJIBHOW Tporpamme. B mporecce ocBoeHus Kypca y ciymareneid Oyaer copMUpOBaHO
IPEeACTaBICHNUE O Pa3HOOOPa3HH XUMUUECKUX SBIEHUH U IPOLIECCOB B Ta30BOI M KOHAEHCHUPOBAHHOM cpeaax,
o0IIee MOHMMAHUE CBSA3U MOJICKYJISIPHOW W HaJMOJICKYJIIPHOW OpPTaHU3alui XMMUYECKUX COCIHMHEHHH C MX
cBOMcTBaMH. byner mpomeMoHCTpupoBaHa BO3MOMKHOCTh HCIOJIB30BAHUS (DPM3NUECKUX HPECTaBICHUH Ui
KOJIMYECTBEHHOTO OMMCAHUS CBOWCTB BEIIECTBA.

JlucuuruinHa HarpasieHa Ha (GopMHUpoBaHHE OOIIel XMMHUYECKOH IPaMOTHOCTH, HEOOXOIUMOM /sl YTeHUS
Hay4YHBIX CTaTei 10 OCHOBHOM CIIELIMAJIBHOCTH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

dopmupoBaHue 6a30BBIX 3HAHUI MO0 HEOPTAHUIECKON XUMUH, XUMHUH KOOPAWHAIIMOHHBIX COEIMHEHUIA
1 GU3NIECKON XUMHHU, HEOOXOIUMBIX IJIs1 pa0OThl B MEKAUCIUTUIMHAPHBIX O0ACTSX.

33]13‘[1/[ JAUCHUIIINHBI

* ®OopMHUPOBAaHHUE y CTYIEHTOB MPEICTABICHUS O Pa3HOOOPa3UN XMMHYECKUX SIBJICHUN U HPOLIECCOB B
ra3oBOM U KOHJICHCUPOBAHHOU cpenax.

* OOGecrieueHne OOIIEro MOHMMAaHMS CBSI3M MOJIEKYIAPHOM M HAAMOJCKYISPHOW OpraHU3aluu
XUMHUYECKUX COCANHEHUH C UX CBOMCTBaMHU.

» JleMoHCTpaIuss BO3MOXHOCTH HWCIIONE30BaHUS (PU3WUYECKHUX TPECTABICHUN NIl KOJIMYECTBEHHOTO
OMMCAHMS CBOMCTB BEIIECTBA.

» dopmupoBaHue O0IEH XUMUYECKOH TPaMOTHOCTH, HEOOXOIUMOMW JUIsl YTEHUS] HAyYHBIX CTared Mo
OCHOBHOM CIEIUAIIBHOCTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-1 Cnocoben npuMeHsTh OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B MOJTy4EHHBIX Pe3yJIbTaTOB

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U OIIK-4.1 Bmageer weromaMu Hay4yHOTO IIOMCKa U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHalin3a WHGOpPMAIUK TPH PEIICHUH
TEXHOJIOTUYECKON HH(POPMAIMH ISl pEIICHUsT  |3a1a4 MPpoeCCHOHANTBHON IS TEIbHOCTH

(byHIaMEHTaNBHBIX U MPHUKJIAJHBIX 334

OIIK-5 Cniocoben yuactBoBarb B ipoBeneHun  |OIIK-5.2 O6nagaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHUW Ha OCHOBE M3YYCHUS JIUTEPaTyphl, HAYYHBIX CTaTei
UCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIIEA0BAHUI, U
paboTarh Ha COBPEMEHHOM IKCTIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTUYECKOH amnmaparype

[IK-2 Crocoben ananu3uposath nmonydeHnbie B [[IK-2.2  Ymeer  HaxoJguTh  KIIOYEBBIE  MapaMeTphl,
XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI YHCIIEHHBIE OLIEHKH T10 MOPSIIKY BETUIUHBI

(3aKITrOUCHMS )




[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh [MK-3.2 3naer o0macTh W KPUTEPUHU NPUMEHHUMOCTH
noaxozsiee 000pyI0BaHHE, HHCTPYMEHTBI M |UCIIONB3YEMBIX ~TEOPETUYECKUX IOJAXOMOB M YMEHHE
METO/IbI MICCIICIOBAHMI JUISl PSLIICHHS 32/1a4 B |OLCHUBATh TOYHOCTh HPUOJIMKCHHBIX — aHAIUTHYECKUX

n30paHHON MPEAMETHOM 00IacTi METOJ0B BBIUYMCIICHUH

[1K-4 CriocoOeH KpUTHYECKH OLIEHUBATh [1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
IIPUMEHUMOCTD UCII0JIb3YEMbIX METOIUK U IUISL COOTBETCTBYIOILECH MpodeccnoHanibHON 001acTH
METOOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI
3HATh:
YTO TAKOE€ XMMHUUYECKAs! CBsI3b, MOJIEKYJISIpHAs! U MOHHAS JKUJKOCTh, HOHHBIM KpUCTaILT;
KaKOBBI YCJIOBHUS YCTAHOBJICHUS U CMELICHUS PABHOBECHI B XUMUYECKUX CUCTEMAX;
KaKk OTpaKaloTCs MEXMOJICKYIIpHbIE, HOH-UOHHbIE U HOH-IUIIOIbHBIE B3aUMOAEHUCTBUS Ha
MaKPOCKOIUYECKUX CBOMCTBAX BEIIECTBA.
YMETh!
MpECKa3blBaTh XMMUYECKHE U (PU3WYECKUE CBOWCTBA COCAMHEHUH M (pa3 Ha OCHOBE MOIYUYCHHBIX
MPEICTaBICHUIN U AKCIIEPUMEHTANBHBIX (DAaKTOB, PACCMOTPEHHBIX B paMKax Kypca;
MpEeCKa3bIBaTh HAIIPABICHUE MPOTEKAHUSI XUMHUYECKHX IPOLIECCOB;
MPOBOIUTH KOJIWYECTBEHHbIE (PU3UKO-XMMUYECKHE PACUETHI.
BJIaJIETh:
OIIBITOM (PU3MKO-XUMHUYECKHX OILIEHOK U PACUeTOB;
OTIBITOM MCIOJIb30BaHUS XUMUUECKHUX U (PU3MUYECKUX CITPABOUHUKOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Crpoenue BemiecTna 7 3 10
Xumudeckast TEpMOIMHAMUKA u
b pMon 7 4 10
pacTBOpPHI
DNIeKTPONIN3 M XUMHYECKHUE HCTOYHUKU
3 P 8 4 13
TOKa
4 Xumuyeckasi KUHETUKA 8 4 12
Uroro yacos 30 15 45
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)

1. CtpoeHue BemiecTBa




Xumudeckasi cBA3b. MOJEKYIbI, HOHBI, PaJUKalbl KaK €JUHUYHbIE 00BbEKThl. CTEIEHN OKHCIIECHUS.
KoopnnHannonnsle 4ucia. ATOMHBIE W HOHHBIE pPaguychbl. KOHIEHCHUPOBAaHHBIE MOJIEKYIISPHBIC
CUCTEMBl, MEXMOJICKYJISIPHbIE B3aUMOACHUCTBUS, «IOJSIPHBIE» U  «HEHOJSPHBIE» KUAKOCTH.
Kpucrammueckue pemerku.

XapakTepHble BEJIMUYMHBI (SHEPIHM CBSI3M, pa3Mephl), METOAbl WX oOIpeneicHus. BHemHas u
BHYTPEHH:ISI KOOPAWHALIMOHHBIE C(ephl.

2. Xumuueckas TepMOAMHAMUKA U PACTBOPHI

[TonsiTHE XUMUYECKOTO paBHOBeCHA. [[pHHIUIIBI ONIpEEIeHNs] HAIPABIECHUS XUMAYECKUX PEaKIIHi.
@u3NYECKUE CBOMCTBA U CTPYKTYpa HOJSPHBIX pacTBOpUTENel. MOH-UIIONbHBIE B3aUMOIECUCTBUS B
pacTtBopax »nekTposuToB (Monenb bopHa, peasbHas W XUMHYECKash SHEPIHMU COJIbBATALIMM).
HeuneanbHOCTh pacTBOPOB DIIEKTPOJIMTOB, €€ OMHMCAHWUE B MOJIENM MOHHON arMmocdepbl. MoHHas
acCOLMALINSL. OKcIepUMEHTAIbHOE OTIpEeIeNIEHNE k03 huueHToB AKTUBHOCTHU u
3NEKTPOIIPOBOAHOCTH. TpaHCHOPT MOJIEKYNI M MOHOB. PaBHOBecHs B pacTBOpax M Ha MeX(a3HbIX
IPaHALIAX C YYaCTHEM MOHOB U DIIEKTPOHOB.

3. 3HeKTp0J’II/I3 1 XUMHUYCCKHEC NCTOYHHUKH TOKA

KuneTtnka rereporeHHOro mnepeHoca 37eKTpoHa. Jludy3nmoHHbIE OrpaHMYEHHS M CIIOCOOBI HX
ycTpaHenus. KoHCTpyKuuu 11abopaTopHBIX 3JIEKTPOIM3EPOB. BBIXOIBI MO TOKY M IO BELICCTBY.
IIpoueccsl  rajpBaHMKH  (OCaKAEHHE  METAUIOB,  CIUIABOB,  COCIUHEHUI), MopQosorus
JNIEKTPOIIUTUYECKUX oOcagkoB. llpomecchl anogupoBanus ((QOpMHpPOBaHHE TOHKHX IUICHOK U
YIOPSAZIOYEHHBIX IOPUCTHIX IUICHOK Ha MeTaulaXx M ciulaBax). KymoHoMeTpuueckuii KOHTPOIb
MIPOLIECCOB AIEKTPOIIU3A.

4. XuMHu4ecKast KHHETHKA

Xumusi B AByMepHoOW koH(purypaumu: [mbOcoBckas angcopOuusi, ee CBA3b C 0OpaTuMoOi
MOBEPXHOCTHOU paboToii, n3oTepMbl ancopOiuu. [eTeporeHHbIl KaTanu3 — peakiuy, BKIIOYArOIIne
aacopbumonHble craauu. KuHetrnka peakunii B ra3oBoil (pase. BBeaeHne B XUMHUYECKOE OCAXKACHUE
u3 ra3oBoit ¢asel (chemical vapor deposition, CVD). Kunernka peaknuii B pactBopax. Kunernka
ANEKTPOXUMHUYECKUX peakuuid. Teopus Mapkyca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOXMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. ®usnueckas xumus [Tekct] : B 2 xH. Ku. 1 : [yue0. mocobue mis By3oB] / . A. MenBuH-Xb103 ;
niep. ¢ aam1. E. H. Epemuna [u ap.] ; moxg o6mr. pen. A. U. epacumosa .— M. : 31-Bo HHOCTpaHHOM
ur., 1962 .— 519 c.
2. ®uznueckas xumus [Teker] : B 2 kH. K. 2 : [y4e0. mocobue st By30B] / 3. A. MenBUH-XbI03 ;
niep. ¢ aum. E. H. Epemuna [u ap.] ; mox oom. pex. 5. W. I'epacumoBa .— M. : 31-Bo HHOCTpaHHOU
uT., 1962 .— 521-1148 c.
3. Onexrpoxumus [Texcr] / B. b. lamackun, O. A. Ietputid, I. A. Hupnuna - CI16.J1anp,2015

4. I1. Otkunc, x. ae [layna. ®uznueckas xumus, U.1. Mocksa: Mup, 2007.
5. CRC Handbook of Chemistry and Physics.

JononaurtensHas IMTEparypa
1. P.A. PobuncoHn, P.I. Crokc. PactBopsl anekrponutoB. M.: M31-Bo HHOCTpaHHOM muTepatypsl, 1963.
2. E.H. Jopoxosa, I.B. IIpoxopoBa. 3aauu 1 BOIPOCH! IO aHaJTUTHYECKo# xumuu. M: Mup, 2001.
3. H.A. Typosa, Heoprannueckast xumus B Tabnuuax. Beicmmil xumuueckuit kommemx PAH, 1997.
4. Kypc neopranuyeckoii xumuu . B 2 1. T. 1 / I. Pemu ; mep. ¢ Hem. XI uzn. mox pen. A. B.
Hogocenogoit - M.131-B0 HHOCTpaHHOM JUT.,1963.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://mipt.ru/education/chairs/kvantovye-nanostruktury-materialy-i-ustroystva/obrazovanie/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha neKIMOHHBIX 3aHATHAX UCTIONIB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIFOYAst IEMOHCTPAIIHIO
npe3eHTanui. [Ipu caMocTosITeIbHON pabOTe NCIOIB3YIOTCS TIOUCKOBBIC OnOIHorpaduueckme
TeXHOJIOTUH. J[JIsl TUCTAaHIIMOHHON KOMMYHHUKAIIMU CTYICHTOB C TPEIoaBaTe/ieM IPUMEHSCTCS
Google.meet.com.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4aroIlMd IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOILIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HAThb OCHOBHBLIC ONPCEACICHHUSA W IOHATHL,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, IOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS;

— pellieHue 3a/1a4, IpeiIaracMblx CTYIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazaTeneM BiajieHUs MaTepPHAJIOM CIIY>KUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaMm
JUCIUTUINHEIL.

BaxxHo noOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
IIPENoJaBaTeo.

[Ipu peweHnu 3ajnay, HpeJlaraéMbIX B KAQ4eCTBE 3aJaHUI IJIsI CAMOCTOSITENBHOM PaboThl, CTYACHTY
CIIeyeT HAXOAWTh B PEKOMCHIOBAaHHBIX M WHBIX JOCTYITHBIX HCTOYHHKAX HEOOXOJMMYIO CIPAaBOYHYIO
WHPOPMAIINI0O U KPUTHYECKU €€ OCMBICITH. PelieHus 3amad mpefocTaBisiTe B (opMme QaiioB c
MOAPOOHBIM U3JIOKEHUEM XO0JIa PACCYKICHUI/PAacyeToOB U YKa3aHHEM HCIOIb30BAHHBIX HCTOYHHKOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

dusrex-KiIacTep akaJIeMUUeCKOi U HayqHOH Kapbepbl (KBaHTOBbIE HAHOCTPYKTYPHI,
MaTepHabl U YCTpOicTBa)

Kypc: 2
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

PazpaGoTunkm:

I''A. Hupnuna, 1-p XuUM. HayK, mpodeccop
K.A. MoTOBMIJIOB, KaH. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh COOp U
00pabOoTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMAalMU MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKHE METO/Ibl HCCIICAOBAHU, U

paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON

Hay4HO-UCCJIEI0BAaTEIbCKOM,
M3MEpUTENbHO-aHATUTUYECKON U
TEXHOJIOTMYECKOH annaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAaHHBIE U JI€TIaTh Hay4YHbIE BHIBOJIBI
(3aKTrOUeHMS)

IIK-2.2  VYMeer HaxoOUTh  KIIIOUEBLIC
OTIpECIAIONINE H3yYaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKU MO MOPSAIKY BETUYUHBI

napamMeTphbl,
U IIPOU3BOIUTH

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macThk W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/IOB BBIYMCIICHUMA

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTh UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3ynbrare n3ydeHus: JUCIUTUIMHBL « XUMUS 17151 PU3UKOBY 00yUarOIIUHACS TOJKEH:

3HATb:

YTO TAKOC XUMHNYECKaA CBA3b, MOJICKYJIApHAA U HOHHAA )XUAKOCTD, HOHHBIN KpUCTAJLII;
KaKOBBbI YCJIOBHA YCTAHOBJICHUSA U CMCIICHUA paBHOBCCI/Iﬁ B XUMHWYCCKHX CUCTEMAX;

KaK OTPAXalTCSI MEKMOJIEKYISIpHBIC,
MaKpOCKOIIMYECKUX CBOWCTBAX BEIICCTBA.

yMeTh:

WOH-UOHHBIE M HWOH-JIUIOJbHBICE B3aMMOJICHCTBUS Ha

MpeCcKa3blBaTh XMMUYECKUE M (U3WYECKUE CBOWCTBA COCAMHEHUH M (pa3 Ha OCHOBE MOIYYCHHBIX
MPE/ICTaBICHUI 1 AKCIIEPUMEHTANBHBIX (DAaKTOB, PACCMOTPEHHBIX B paMKax Kypca,

MIPEICKA3BIBATE HAPABICHUE MPOTEKAHNSI XUMHUYECKHX MPOLIECCOB;

MPOBOUTH KOJIUYECTBEHHbIE (PU3UKO-XMMUYECKHE PACUETHI.

BJA€Th:

OIIBITOM (bI/I3I/IKO-XI/IMI/I‘-IeCKPIX OLICHOK M pacy€TOB,
OIIBITOM HMCIIOJIb30BaHUA XUMHUYCCKHUX U (I)I/I3I/I‘leCKI/IX CIIpaBOYHUKOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumepsl 3agaHNH KOHTPOJIBHON PaOOTHI:

1. PaccunTarh SHEPTUIO0 KPUCTAININYECKON PEMIETKH YKA3aHHOTO HOHHOTO KPHCTAJUIA.
2. PacuuTarh 5HEPruro ruipaTaliy YKa3aHHOTO 3JIEKTPOJIHTA.

3. Paccumnrars cpenHuii KOOQQHUIUEHT aKTUBHOCTH HOHOB B YKa3aHHOM PacTBOPE.



4. PaccunTarh CBOOOJIHYIO DHEPTHUIO YKa3aHHON OKHCIIUTEIBHO-BOCCTAHOBUTEILHON PEAKIIHH.

5. PaccunTtars SHEPruio aKTUBALUY PEAKLINH I10 SKCIEPUMEHTAIBHON TEMIIEPaTypPHOU 3aBUCUMOCTH.
IIpumepsl 3a1a4 U3 JOMAILHETO 3alaHUs:

1. Paccunrars DJIC cepeOpsSHO-IIMHKOBOTO aKKYMYJISITOPA.

2. Paccumnrarp JOJ[C 37eKTpOXUMHYECKON 1IeTIH, UCTIOIB3yEMOMN B XJIOPHOM 3JIEKTPOJIH3E.

3. PaccunTars 31€KTpONpoOBOIHOCTh YKa3aHHOI'O pacTBOPA AJIEKTPOJINTA.

4. PaccuuTarbh 3aBUCUMOCTh CBOOOZHOM SHEPTHH YKa3aHHON PEaKlliu OTCTEIICHH MPEBPAICHUSI.

5. PaccuuTarh dHEpPrui0 aKkTUBAIMKM YKA3aHHOWOWMOJICKYJSPHOW PEaKIUH [0 TEOPUU aKTHUBHBIX
CTOJIKHOBEHUI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

KonTtponbHbIe BOTIPOCHI:

1. Kak u3meHseTcs NOABMKHOCTH HOHOB B BOJHOM PacTBOPE B Py KaTHOHOB IEIOYHBIX METAIJIOB?
2. Kak W3MEHSIOTCS SHEpruuM CONbBaTalliM OJHOTO M TOrO k€ HMOHa B  psay
BOJla-MeTaHOJI-TeTparuapodypan?

3. Kak u3meHs0Tcs 3HEpTrun Kpucrammudeckoi pemwetku B psigy NaCl-MgCl2-FeCl3?

4. Kak u3MeHsieTCsl OTHOLICHHE KOHIIEHTpAalUWid aKBAaKOMIUIEKCA M aMMHAYHOIO KOMILIEKCAa MEOH B
pacTtBope npu noctossHHOM KoHIeHTpauuu Cu(ll) ¢ yBenuueHneM KOHIIGHTpalluu aMMHuaKa?

5. Kax mamensercs pH pacteopa NaCl npu no6asinenun MgCl2?

Kpurepun onennBanus

Onenka "ommunao" (10 Gaiios) BBICTABIISIETCSI  CTYJCHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW WPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh UX Ha MPAKTHKE NPU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHUAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormnmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBMIIBHOE 00OCHOBAHHE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYUYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHATh IOJyYeHHbIe 3HaHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl y4eOHOM mporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oO0y4deHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! IporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



Onenka "HeymoBineTBOpHUTENbHO" (2 0ajya) BBICTABISIETCS CTY/ACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHO" (1 6aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHpoBaHHBId 3a4€T TPOBOIATCS B NHChMEHHOW (opme Mo pemeHHsM 3amad. [lpu
MPOBEICHUU U QPepeHIIMPOBAaHHOTO 3a4éra oOydarmeMycsi mpemoctasisiercss 1.5 dvaca Ha
BBINIOJIHEHUE pemreHnid. Onpoc 00ydaromerocs He JOJDKCH IPEBBIATh OJHOTO acTPOHOMHYECKOTO
Jaca.



