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1. lesiu 0OCBOEHUSA AU CHUTIIUHBI

Heb10 OCBOCHUS TUCIUILUTUHBI «XUMUS SBISIOTCS:

— (¢opMHUPOBaHKE HABBIKOB COBPEMEHHOT'O XMMHYECKOTO MBIIIUICHHUS,

— ¢opMHUpOBaHNE HABBIKOB HCITOIH30BAaHUS XMMHYECKUX 3HAHMK M YMEHUW B MPAKTUYECKOW Jies-
TEIBLHOCTH;

— BOCIIMTAaHHUE y CTYJICHTOB XUMHYECKOW KYJIbTYphI, KOTOpas BKIIIOYAET B ce€0s BHIPAOOTKY Ipe-
CTaBJICHUHN O POJIM U MECTE XMMHUU B COBPEMEHHOM MHUpPE, MOTPEOHOCTh KPUTUUECKU OCMBICIUBATH U UC-
MOJIH30BAaTh ISl TIOTIOTHEHUS CBOMX 3HAHUN aHAJTUTHYECKYIO HH(OpMAIIHIO;

— (opMUPOBaHNE €CTECTBEHHOHAYYHBIX MPEACTABICHUN O BEIIECTBAX M XUMHUYECKHX MpPOIEccax B
MPUPOJIE, TEXHUKE, TIPOU3BOJICTBE MaTEPHUATIOB M O0OOPYAOBAHUS JJISI SHEPTCTHKHU.

3amaum TUCIHUILIMHEL:

— OCBOCHHE TEOPETUUYECKHX IMPEACTABICHHUH, COCTABIAIONMX (PYHIAaMEHT BCEX XMMHUYECKHUX 3Ha-
HUW U CBOMCTB 3JIEMEHTOB U OOPa30BAaHHBIMU UMH MPOCTHIX U CJIOKHBIX OPraHUYECKUX M HEOpraHu4e-
CKUX BEIECTB;

— U3YYCHHE MEXaHHM3Ma MPOILIECCOB U YCIOBUU WX MPOBEJACHUS B MPUPOJE M HA MPOU3BOJCTBE
(OCHOBBI XMMHUYECKOH TEPMOJMHAMUKH, KHHETUKH, PABHOBECHS, FJICKTPOXUMHUECKHE MPOIECCHI);

— OCYILIECTBIICHUE HEOOXOJIMMBIX PACUETOB, CBSI3aHHBIX C MPUTOTOBJICHUEM PACTBOPOB M aHAJIH-
30M BEIIECTB;

— IIPOBE/ICHHE aHAJIM3a MAaTEPUATIOB U TEXHUUECKUX CPECTB.

2. Mecto qucuuminnsbl B crpykrype OOII 6akanaBpuara

Juctunnuaa Bxoaut B 0510k b.1 «O6s3arenbHas yactey», moapazaen b1.1.07

JannHast quCHMILIMHA MpenogaeTcst Ha 1-M Kypce, onupaercs Ha pe3yiabTaTel EI'D u kitodyeBbie 00-
pa3oBaTelibHbIE KOMIIETEHIINH, TIOTYYCHHbIE B CpeAHEH 00111e00pa3oBaTeNbHOM MIKOJIE.

3HaHUs, YMEHUs, HABBIKH, C(HOPMUPOBAHHBIE JAHHON TUCIUIUTMHON OYAyT BOCTpEOOBaHBI IPU U3Y-
YEHUU TaKUX JUCLMIUIMH KakK: «[ oprodye-cMa30uHble MaTepUabl sl SKCIUTyaTallui 3HEProyCTaHOBOK,
«Tepmoannamukay, «Pabouune mpoueccol B JIBC u ux cucreMax», «AIbTepHATUBHBIEC TOTIJIMBA JJII SHEP-
TeTUYECKUX MAIIUHY.

3HaHMsl, yMEHHUSI, HABbIKU, CPOPMHUPOBAHHBIE JTaHHOW JUCLMIIMHON, OYyAYT BOCTpEOOBAaHbI IpU
MIPOXOKJICHUH TPEIUIUIOMHOMN NPaKTUKK U CIa4M FOCYJapCTBEHHON UTOTOBOM aTTeCTalluy.

3. IlepevyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO IMCUMILINHE (MO1YJII0), COOTHECEHHbIE C
IUVIAHUPYEMbIMHU pe3yJIbTaTaAMH OCBOEHHS 00Pa30BaTeIbLHOI MPOTrpaMMbl

[Ipouecc n3yueHus: AUCUMILIUHBI HAIIPaBJIeH HA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIIUN U UX
CTPYKTYPHBIX JJIEMEHTOB:
IlinanupyemMsble pe3yibTaThbl OCBOCHUS AUCHUIIIMHBI

B pesynbprare ocBoeHMs

Kox xommne- | oOpa3oBarenbHON MPOrpaMMBbI [lepeueHs TIaHUPYEMBIX PE3YIBTATOB 00Y-
TEHIUU oOyyaromuiics 1oJkeH o0a- YEeHMsI 110 TUCLUIIINHE
1aTh

Cnoco6en npoBoauth usmepe- | 3HATD:
HUS SJICKTPUICCKUX U HEIJICK- MeTOJII)I U3MEPCHUSA DJICKTPUUCCKHUX BCIIMUYUH
TPUYCCKHUX BEIIMYUH MPUMEHHU- | IPUMEHHUTEIBHO K 00beKTaM MpodhecCuoHaIbHOM

TEJIBHO K 00BEeKTaM Ipodgec- JIeATEIbHOCTU
CHOHAIBHOM JESTCIbHOCTH Meroasl U3MEPEHNS HEDIEKTPUUECKUX BEJIMYUH
OIIK-6. MIPUMEHUTETHHO K 00beKTaM mpodeccuoHaIbHOM
JeATEIbHOCTU
YMETb:

[IpoBoaNTH U3MEpPEHUS ANEKTPUUECKUX BETMUHUH




MIPUMEHUTEITHFHO K 00beKTaM MpodecCuoHaTbHOM
ACATCIIbHOCTHU

[TpoBOIUTE H3MEPEHHS HEDTICKTPUICCKUX BEIU-
YUH MPUMEHUTEIBEHO K 00BEKTaM Mpodeccro-
HAJILHOU JICATEIBHOCTH

BJAJETD:

Hasrikamu MMPOBCACHUA U3MCPCHUA IJICKTPUIC-
CKUX BEIMYMH MPUMEHUTEIHHO K 00BEKTaM Ipo-
(heccuoHanbHOM e TEIBHOCTH

HaBpikamu nipoBeieHUS] U3MEPEHHS HEAJIEKTPpUYC-
CKHX BCIIMYMH NPUMCHUTCIIBHO K 06’beKTaM Ipo-
(beccroHaTBbHOU JAEATEIBHOCTH

OcHoBHBIMU 3TanaMu (HOPMUPOBAHUS YKA3aHHBIX KOMIETEHIIUM [IPH U3y4YEHUH CTYACHTAMU JHC-
LUIUIMHBI SBJISIIOTCS MOCIE10BATEIbHOE U3YUEHUE COAECPKATEIBHO CBSI3aHHBIX MEX]ly COO0H pa3/ienoB
(Tem) yueOHbIX 3aHATHA. M3ydyeHne kaxaoro paszziena (TeMbl) peanoiaraeT oBjiajieHue CTyJeHTaMH He-
00XOIMMBIMU KOMIIETEHIIUSMU. Pe3ynbTaT aTTecTalinu CTyICHTOB Ha Pa3JIMYHBIX dTanax (JOpMUPOBAHUS
KOMITETEHIIMH MMOKa3bIBaE€T YPOBEHb OCBOCHUS KOMIIETEHIINH CTyIeHTaMU. DTamHOCTh (POPMUPOBAHUS
KOMIIETEHIMI MPSIMO CBSI3aHA C MECTOM JHUCIUILUIMHBI B 00pa3oBaTeIbHON MpOTrpaMMe.

4. CTpyKTYypa U colepKaHue TUCUUILINHBI

Hucnurnnuna yntaercs Ha 1 cemectpe

[TpomesxyTouHas arTecTanus - SK3aMeH

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI - 4 3a4€THBIC €IMHUIIBI
OO11ee KOIMYECTBO YacOB IO CTPYKType - 144

KonuuecTBo aynuTopHbIX 4acos - 14

KonngectBo yacoB camoctosTensHON paboTsl - 130
KonmgecTBo yacos neknuii - 8

KonngecTBo yacoB 1ab0paToOpHBIX 3aHATUH - 4

KonmgecTBo 4acoB ceMUHAPOB M MPAKTHYECKUX 3aHATHIA - 2

4.1. Conep:xaHue JeKIUOHHOTO Kypca M CHMIIIHHbI

1.0cHOBHBIE IOHATHS U 3AKOHBI XUMHUH

XuMHS Kak mpeaMeT ecrecTBo3HaHus. [IpeaMer XMMuuM U ero cBsi3b C IpyrMMU HayKamH. 3Haye-
HUE€ XMMHH B U3yYEHUU MPUPObl. XUMHS U OXpaHa OKpyxarouiei cpeabl. OCHOBHbBIE pa3/iesibl XUMHUHU U
MeTOJIbl UX M3yueHusi. OCHOBHBIE MOHATUS XUMHUH: aTOM, MOJIEKYJa, XUMHUUYECKUN 3JIEMEHT, SKBUBAJICHT,
MOJIb, MOJISIPHAsI Macca, KJ1acChl HEOPraHNYECKUX coeqMHEHNH. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXpa-
HEeHUs1 Macchl U 3Hepruu M.B. JIoMOHOCOBa, 3aKOH MOCTOSIHCTBA COCTaBa XMMHYECKHX COCIMHEHUN
IIpycra, 3aK0H 2KBUBaNEeHTOB Puxtepa u 3akoH ABOrajpo.
2.CtpoeHue aToma

Bo3HukHOBeHME U pa3BUTHE MTPOOJIEMBI CTPOEHUS aToMa. SaepHast MoJienb

atoma mo . Pesepdopny. CoctaB aTOMHBIX si/iep, MPOTOHHO-HeHTponHast Teopust J1./[. Urnarenko
u E.H. I'anona. U3otonsl. CTpoeHne 31eKTpOHHBIX 00onouek aroMoB. OcHoBHBIE nocTyaTel H. Bopa.
KopnyckynsipHO-BOJIHOBOU Jyasin3M 3JIEKTPOHOB. OCHOBHBIE MOJ0KEHNS KBAHTOBOM XUMUU. KBaHTOBbBIE
qucia, YHEpreTHYecKue ypoBHHU, IOJYPOBHH, aTOMHbIe opOuTanu. KoHuryparus 3JeKTpoHHbIX opOuTa-
el B mpocTpaHcTse: s, p, d, f — opouTamu. EMkocTh ypoBHeil u moxypoBHeii. Pacnipenenenue »1eKTpo-
HOB B aToMme, NMPUHIMII HauMeHbleil sHepruu, npasuiao B.M. KieukoBckoro. 3anonnenue opoutaneit
AJIEKTPOHAMHU B pealibHbIX aromax, npuHuun [laynu, npasuio ['ynaa. CriocoOsl n3o0pakeHus: pacnpese-
neHus snekTpoHoB: 1) meron Koccens; 2) anekrponHsie ¢hopmysbl; 3) rpaguueckue 3JIeKTPOHHBIE CXe-
MbI. XapaKTEepUCTHKA HIEMEHTOB UCXOs U3 CTPOCHHUS MX aTOMOB.
3.0lepuoanyeckuii 3aKoH




[Tepuonuueckuii 3akon .M. MenneneeBa - OCHOBHOM 3aKOH XUMHH, €0 COBpEMEHHas (hopMyJIH-
poBka. Ilepnognyeckas cucrtema xumuueckux 3eMeHToB J[.M. MenneneeBa kak rpadudeckoe m3oopa-
XKEHHE TIEPUOANYECKOTO 3aKOHA, KaK KIACCU(UKAIIMS aTOMOB M0 CTPOSHHUIO MX AJIEKTPOHHBIX 000JIOYEK.
['pynmsl, nepuoas! u cemeiicTra s, p, d, f — anemeHnTOB. MeTamibsl 1 HEMETaJUIbl, UX MOJIOKEHHUE B TIEpUO-
nudeckoi cucreme. OCHOBHBIE CBOMCTBA 3JIEMEHTOB — aTOMHBIN Painyc, SHEPTUsl HOHU3AIUHU, CPOJICTBO
K 2JIEKTPOHY U 3JIEKTPOOTPHULATEIBHOCTD, BO3MOXKHBIE Y TUIIMYHBIE COCTOSIHUSI OKHCIICHUSI, OKUCITUTEIb-
HO-BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB. MI3MEHEHHE CBOWCTB 3JIEMEHTOB B IEPHUOJAX U TPYIIIaxX.
OO6meHayyHoe 3HaYCHUE TIEPHOIUIECKOTO 3aKOHA U Tepuoandeckoit cuctemsl [[.1. Menaeneena.
4.XuMHn4ecKas CBsI3b U CTPOEHHE MOJIEKYJI

XuMHYecKasi CBSI3b M BaJCHTHOCTh. METOJI BAJICHTHBIX CBSI3€H W MOJCKYJSPHBIX OpOUTAIICH.
OCHOBHbBIE BUJIBI XUMHUYECKON CBSA3U: KOBAJIEHTHAs, METaJuIMYecKas, MOHHas, BojxopoaHas. [Ipupona
cBa3u. Kpucrammdeckue BemecTBa ¢ MOHHOW PELETKOM, UX cBoWcTBa. KoBasleHTHasI CBA3b, €€ Ipupoaa
1 MexaHu3M obOpazoBanus. CriocoObl N300pakeHHs] KOBAJICHTHBIX CBsI3€H, CBOMCTBA KOBAJIEHTHBIX CBS-
3€d: JUIMHA, DHEPTHsl, HACBILIEHHOCTb, HAIPABJICHHOCTh. [IONSPHOCTH MOJIEKYIN, OUIIOJBHBIA MOMEHT.
[TonsiTre o rubpuaM3aMU aTOMHBIX OpOuTanei. 6 U T — cBs3U. Pa3HOBUIHOCTH KOBaJIGHTHOU CBSI3U —
HETIOJIsIpHAs, TOJspHasi, JOHOPHO-aKIlenTopHas. MeTtamueckasi CBs3b, €€ 0COOCHHOCTH, OCHOBHBIC TH-
MUYHBIE CBOMCTBA METANIOB. ATperaTHOe COCTOSIHHE BEIIECTBA. XMMUYECKOE CTPOCHHE TBEPAOIO TeJja.
AMop¢pHoe u KpucTauimueckoe coctosHue BeuiectBa. Kpucramisl. Kpucramimueckue pemerku. Xumu-
YyecKkas CBSI3b B TBEPABIX TeiaaxX. XMMHUYECKas CBA3b B MOJYNPOBOJAHMKAX W AMAIIEKTpUKaX. PeaiibHble
KPUCTAJUIBL.
5.XumMuuyeckass TEPMOJAMHAMHUKA

duznyeckasi CyIHOCTh YHEPreTHYecKuX 3(PPEeKTOB XMMHUYECKUX peakiuidl. BHyTpeHHss 3Hep-
TUsl U DHTaJIbIHSA 00pa3oBaHHUs XUMHYECKHX coeAuHeHuid. Tepmoxumus. [lepBoe Hawamo TepMmoanHa-
MUKH, €ro 3HaueHwe u npumeHeHue. 3akoH I'.W. ['ecca, crnenctBust u3 Hero, npuMEeHEHUE IJs pac-
YEeTOB TEIUIOBBIX 3PPEKTOB XUMHYECKHX peakiui. TemnoTsl 00pa3oBaHUS W TEIUIOTHI CTOpaHUs
XUMHUYECKUX BENIECTB. BTOpoe Hauamo TEPMOIUHAMHUKU. DHTPOINHUS M €€ M3MEHEHHE B XUMHUYECKHX
mpoueccax. OJHeprusi ['ub6ca. YcnmoBue camMONPOU3BOIBLHOTO MPOTEKAHUS XHUMUYECKUX PEaKIUil.
TepMOXUMHUUYECKHE paCUYETHI.
6.XnMuueckass KHHETHKA

CKOpOCTh XMMHYECKUX PEaKIUil M €€ 3aBUCUMOCTh OT KOHIIEHTpAIlMU M TEeMIIepaTypbl. 3aKOH
neiictBytomux Macc K. I'ynpaGepra u I1. Baare. KoHnctanta ckopocTy XMMHUYECKOH peakiuu, ee (Hu3u-
yeckuil cMmbici. 3akoH Bant-T'odda. Dueprus aktuparnuu. BivsHue kataau3aTtopoB Ha CKOPOCTh XH-
MHYECKUX pPEakui. ['OMOreHHbI M TETEPOreHHBIN KaTanu3. MeXaHu3M JEHCTBUS KaTajau3aTOpOB B
TOMOTEHHOM U Te€TEPOreHHOM Katain3ax. IHruOuTOphl M MpoOMOTOPHI B KaTaiu3e. [IOHSATHE O IEMHBIX
peaknusx ropeHust ToruBa. OOpaTUMOCTh XUMHUYECKUX peakiuil. XMMHUecKoe paBHOBECHE B TOMO-
TE€HHBIX U T€TEPOreHHBIX cucTeMax. CoCTOsTHUE TUHAMUYECKOTO XHMUYECKOTO0 PAaBHOBECHsI, YCJIOBUS U
MPU3HAKK PABHOBECHOTO COCTOSIHUA. KOHCTaHTa XMMHYECKOrO paBHOBECUS, €€ pOJb B OILIEHKE
HaIpaBJIEHHOCTH XUMHUYECKUX peakinii. CMenieHne paBHOBECHUS TTPU U3MEHEHWH KOHIIEHTPAIlMU pearu-
pYyIOLIMX BEUIECTB, TeMnepaTtypbl u naBieHus. [lpunuun Jle - llarense. Ponp npeacraBieHuit 0 Xumu-
YECKOM PaBHOBECHU B IOHMMAHUU U OIEHKE XUMHUYECKUX M OHOJOTHYECKUX MPOIECCOB.
7.Teopusi pacTBOpoOB

OO0mue cBemeHUs 0 pacTBopax. Tumbl pacTBOpoB. BosHbIE U HEBOJHBIE PACTBOPHI. DHEPreTHKa
rpoliiecca pacTBOpeHus. PacTBOPUMOCTh BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH OT MPUPOJIBI U CBOMCTB
pacTBOPUTEINSI U PACTBOPEHHOTO BemlecTBa. dusnueckas U XuMHUYeCKas T€Opus pacTBOpPoB. OCHOBHBIE
MOJIOKEHUS rupaTHOM Teopun pactBopoB .M. Menneneesa. MaecansHble 1 HEUAEanbHbIE PACTBOPHI.
3akoHbl uAeanbHbIX pacTBopoB Payns u Baut-I'odpda. Kunenne u 3amepszanue pactsopos. Ilonstue 06
aHTH(pU3axX MPUMEHEHNE UX B TeXHUKEe. KOHIIEHTpaIys pacTBOPOB, pa3UYHbIE CTIOCOOBI €€ BBIPAKEHUS.
XapakTepHbIE CBONCTBAa pacTBOPOB. 3HAYEHHE PACTBOPOB B IPUPOJE, XMMHUH, CEIBCKOM XO3SMCTBE U
TEXHHUKE.
8.PacTBOpBI 2JIEKTPOIUTOB

Teopust >MEKTPOTUTHYECKON AMCCOIMAINK, MPUYMHBI aucconuanuu. [uaparanus (conbpBaTa-
nusi) uoHoB. CTeneHb M KOHCTAHTa TUCCOIMAIINN, €€ 3aBUCHMOCTh OT KOHIICHTPAIMH. 3aKOH pa3Belie-
Husg OctBanpaa. CuibHBIE U CHa0ble SIEKTPOIUTHL. AMDOTEpHBIE NEKTPOIUTHL. VOHHBIE ypaBHEHUS
peaKuuii, X MOJIHAS W KpaTKas 3anuck. Jluccomumanus Boasl. MonHoe npousBeneHue Boasl. Bogopoanbril



nokasarenb (pH), ero onpenenenne. JkcrepuMeHTanbHOE omnpeneneHue pH BOIHBIX pacTBOPOB, poJib
WHIUKATOPOB. ['maponu3 coneld. ['mapoauTudeckas KUCIOTHOCTh U MIETOYHOCTh. bydepHbie pacTBOpHI.
PaBHOBecus B cucremax pactBop-ocaiok. IIpousBenenue pacTBOpUMOCTH. Y CIIOBUS BbIAIEHUS OCAIKOB.
9.XuMusi MeTaVI0B

Posib MeTanmioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MaTepuasioB. OO0Imas XxapakTepuUCTHKa MeTall-
JIOB, UX (pu3nyeckue cBoicTBa. 3aBUCUMOCTb CBOMCTB METAJIJIOB OT UX MOJIOKEHUS B IEPUOANYECKOH CH-
creme /I. 1. MenneneeBa BHyTpeHHEe CTpOCHUE METAILIOB. XMMHUUYECKME CBOMCTBA METAJIIOB. MeTauiu-
yeckue cruiaBbl. IHTEpMeTanmnyeckne coeiMHEeHUs U TBEP/IbIE PacTBOPBI META/IOB. OCHOBHBIE CITOCOObI
MIOJIyYeHHsl METAJUIOB U3 pyl. BoccTaHOBUTENBHAS CIIOCOOHOCTh METAUIOB. Psii cTaHIApTHBIX 3JIEKTPO-
HBIX [TOTEHUUANIOB. JIErkne KOHCTPYKLMOHHBIE MeTaiulbl. bepuiumii, MarHui, amomuHui. Pusude-
CKA€ M XMMHMYECKHE CBOMCTBA, MX COCOUHEHMs, CIUIABbI, UCIIOJIIb30BAHUE B TEXHUKE. TSKEIbIE KOH-
CTpYKIMOHHBIE MeTasubl, d-ainemenTsl [-VIII moarpynm. Xumus 31eMeHTOB ceMencTBa Keme3a, UX CIula-
BBl M UX XUMUYECKHE COEANHEHUs. XUMHUs METAJNIOB IOAIPYIIIBI XpOMa, MApraHna. XuMus MJIaTHHOBBIX
METAJUIOB. XUMHS METAJUIOB MOJATPYII MEAH U HuHKa. OO1IMe NOHATHS O TOJXYIPOBOJHUKAX, UX XUMH-
yeckoil npupoze. Kpucramiuuyeckoe cTpoeHHe MOITYyNPOBOJHUKOB, SHEPreTUUECKUE 30HbI (BaJICHTHa,
3anpeniéHHas U 30Ha npoBoaAnMOcTH). CoOCTBEHHBIE U MPUMECHBIE MOIYNPOBOAHUKU. [loHsATHE O 1O-
HOPHOM U akUenTopHoil npumecax. O030p p-371€MEHTOB 00JIaAA0IIUX MTOJYIIPOBOAHUKOBBIMU CBOMCTBA-
Mu IlomynpoBoJHUKOBBIE COEAMHEHUS: OOpUIbl, KapOUIbl, CHIIMLIK/BIL, TepMaHuabl U Jip. CBEpXIIpOBO-
nsimue Matepuansl. [[puMeHenne noaynpoBOJHUKOB B COBPEMEHHON TEXHHUKE.
10.0xucIUTEeTbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

CreneHb OKHUCIIEHUS DJJIEMEHTa B COCAMHEHMM W IIpaBHia €€ HaxoxkAeHHsd. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU KaK MPOLIECCH IEPEHOCA 3JIEKTPOHOB U U3MEHEHHUs CTEIIEHEH OKUCIIECHUS
2JIEMEHTOB. METOIBpl COCTaBICHMSI YPAaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakuui. Okuciau-
TEJIbHO-BOCCTAHOBUTENIbHBIN 3KBUBAJICHT. BaxkHelne oKucIuTean U BOCCTaHOBUTEIN. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH B [I0YBAX, IPUPOIHBIX BOAAX U BOAOEMAX, TEXHUKE U NIEKTPOXUMUYECKUX
mpoueccax.
11.2y1ekTpOXMMHUYECKHE NTPOLECChI

["anpBaHMYECKHE DIIEMEHTHI U 3JeKTposn3. Kimaccupukamust 3IeKTPOXUMHUYECKUX IIPOIIECCOB.
[Tonatue 00 »neKTpomax M 3JIEKTPOIHBIX NoTeHuuanax. CTaHIapTHBIA BOAOPOAHBIN 3JIEKTPOJ U BO-
JOopoJiHasl IIKana MoTeHuuanoB. YpaBHeHue HepHcra. [loTeHnManbl METaJUIMUECKHUX, Ta30BbIX U
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX  2JEKTPOoJ0B. ['anbpBaHnnueckue sneMmeHThl. DJIC u €€ m3MepeHue.
DNEeKTPOXUMHUYECKass M KOHILIEHTPAllMOHHAs MOJiIpu3alus. DJIEKTPOXUMUYECKUE MPOLECChl B 3HEpre-
TUKE M MAIIMHOCTPOCHUHM. XUMHYECKHE HCTOYHMKH DJIEKTPUUYECKOTO TOKA. AKKYMYJATOPHI KHCIOT-
HbI€ U ILIEJIOYHbIE. 3apsKka U pa3palka aKKyMYJISITOPOB. DJEKTPOXUMHUYECKHE TI'e€HEepaTophbl. OIeK-
TPOXUMHUYECKHE TpeoOpa3oBaTesn (XeMOTPOHBI). DIIEKTPOJIN3 paciyiaBoB U pacTBOpoB. [locnenoBaTens-
HOCTb 3JIEKTPOAHBIX MTPOLIECCOB HA KaTO/E U aHoJle. BTopuuHbIe nporiecchl Mpu 3JIEKTPOIIU3E.

ONEKTPOIN3 C PaCTBOPUMBIMU M HEPACTBOPUMBIMHU aHOAAMHM. Beixox no Toky. 3akonsl Dapazes.
[IpakTHueckoe MpUMEHEHHE 3IEKTPOIN3a: IOJyYEHUE METAIUIOB, AIEKTPOXUMHUYEecKas 00paboTka MeTa-
JIOB U CIUJIaBOB, HAHECEHHE TaJIbBAHOIIOKPBITUH.
12.Koppo3usi meTajjioB

OcHoBHBIE BUIBI KOPPO3UU. XUMHUECKAsE KOPPO3Us. DIEKTpoxumuueckas kopposus. Koppozus
1oJ1 1ecTBUEM OYKIAIOIIUX TOKOB (3JIEKTpOKOoppo3ust). PaKkTopbl, BIAUSIONINE HA HHTEHCUBHOCTh KOp-
pO3uM MeTayuloB. MeToabl 3alUThl OT KOPPO3UM: 3AIIUTHBIE MOKPBITUS, 3JIEKTPOXUMHUYECKAs 3allluTa,
JIErUpoBaHKUe MeTaIIOB. MI3MeHeHre CBONCTB KOPPO3UOHHOM cpeibl. UIHruOUTOpHI KOPPO3HH.
13.0pranuyveckue H BbICOKOMOJIEKYISIPHbIC COeUHEHUSA

Crtpoenue, kinaccuukaiys U CBOMCTBa OpraHMYECKUX COCAUHEHHH. XUMUS MOJIMMEPOB, IpUMe-
HSIEMBIX B DJIEKTPOTEXHUKE, SHEPreTUKE U MAIIMHOCTPOCHHUH. 3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT CO-
CTaBa U CTPYKTYPBHI.

4.2. CopepxaHue NPAKTHYECKUX 3aAHATHH
[IpakTyeckue 3aHATHS JTAHHOW AUCUUILUIMHE HE TPEAYCMOTPEHBI.

4.3. Conepxanue 1a00paTOPHBIX padoT



1.Knaccel HeOpraHUYeCKUX COeAUHEHUH.

2. PacueT [UTMHBI XUMHUYECKOU CBSI3U.

3. Onpenenenue TEIUIOBOTO 3P PeKTa peaKkiiuu HeHTpaTu3aliu.

4. CkopocTh XUMHUYECKOU peakiuu. Katamms.

5. lucniepcHble CUCTEMBI U KOJUIOUHBIE PACTBOPBI.

6. CuiibHBIC U C1a0bIe DJIEKTPOJIUTHI.

7. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIIMH.

8. Psi HanpshkeHU METaIoB U 3JICKTPOXHUMHUUYECKas KOPPO3U.

9. Xumuueckue cBOMCTBA OPraHUYECKUX COSAMHEHUN HEKOTOPBIX KJIaCCOB.

4.4. llpumepHasi TeMATHKA KyPCOBOI'0 NMPoeKTa (KypcoBoii padoThbl)
KypcoBoii mpoekT (KypcoBasi paboTa) He IpeTyCMOTPEHEI.

4.5. Tembl 111 caMOCTOSATEIbHOI Pa00ThI CTYICHTOB

1. Xumuuekunii coctaB aBToMOOMIBHBIX ['CM.

2. XuMusi IOJTUMEPHBIX KOHCTPYKIIMOHHBIX MaTEPHAIIOB.
3. [lonumepHbIEe TOKPBHITHS U KIICH.

4. XuMus MOJIMMEPHBIX TUAJIEKTPUKOB U MTPOBOIHUKOB.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHI

Jlnist 00y4eHus: AUCHUILIMHE BEIOpaHbI cielylomue 00pa3oBaTeIbHbIe TEXHOIOTHH.

KonrtakrHas paboTa ¢ 00y4JaromuMucs BO BpeMs ayAUTOPHBIX 3aHATHH B OopMe JIEKIIHiA, JJabopa-
TOPHBIX padoT. J[aeT BO3BMOXKHOCTb CKOHLIEHTPUPOBATh MaTepuall B OJIOKH U IMPENOJHOCUTh €ro Kak e/u-
HOE IIeJI0€, @ KOHTPOJIb TIPOBOJMTH 1O IPEABAPUTEIHLHON MOATOTOBKE 00YYAFOIIIUXCS.

BeinonHenue niaaHa caMoCTOSTENbHONW pabOThl, CAMOCTOSITEIbHOE U3YUYECHHE TEOPETUUECKOTO KYp-
ca.

Bo03M0HOCTH B3aUMO/IEHCTBUS, B3aUMHOTO O0Y4EHUS ¥ B3aMMHOT'O KOHTPOJIS 00YJaroLuXcs B
nporecce 1abopaTopHbIX padoT; (HOpMHUPOBaHNE HABBIKOB KOMAaHIHOM pabOThl U (P OpMUPOBAHUE JTHUIEP-
CKUX KOMIIETEHIIMH OTJeNbHBIX 00yUYaIOIIUXCSl.

Urtenue JIeKIUH ¢ WLTIOCTPALIUSIMU Ha MEJIOBOM JIOCKE M BEJICHHE KOHCIIEKTa 00yJaroUuMHUCS C T10-
CIIEYIOIEN TPOBEPKOM KOHCIIEKTA.

OO0y4eHue ¢ TOMOIIbI0 TEXHUYECKUX CpesICTB o0yueHus. JleMoHcTpaus ciiaii/loB pe3eHTaluil u
BUJICOPOJIMKOB TIOCPECTBOM MYJIBTUMEIUHHOTO 000pYyJ0BaHus, (POPMUPOBAHNE HABBIKOB CAMOCTOS-
TEJIBHOTO MPUMEHEHHUS CPEJICTB U3MEPEHHUIA.

OcBoeHMEe TEOPEeTUYECKOTo Kypca o yueOHMKaM U HOPMAaTUBHO TEXHUYECKUM JIOKyMEHTaM

OO0yueHue ¢ TOMOIIbIO HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TeXHOJorui. OcBOeHUE Teope-
THYECKOT'0 Kypca M0 HHTEPHET-pecypcaM U MH(POPMAIIMOHHO-CIIPABOYHBIM CHCTEMAaM.

VY nenbHbIN Bec 3aHATHIA, TIPOBOJAUMBIX B MHTEPAKTUBHBIX (pOpMax, ONpesiesieH IJIaBHON LeIbio 00-
pa30BaTeNIbHOM MPOrpaMMbl, 0COOEHHOCTHIO KOHTUHT€HTA 00YJaOLINXCS M COJIEPKAHUEM JUCITUTUTUHBI
«XHUMHS» U B LIETIOM IO TUCHUIUIMHE cocTaBisieT 50% ayTuTOPHBIX 3aHATUN. 3aHATHUS JIEKIIMOHHOTO TH-
na coctaBsiioT 50% OT oObemMa ayIMTOPHBIX 3aHATHI.

6. OueHouYHbIe CpeACTBA /ISl TEKYIIero KOHTPOJISA YCIeBaeMOCTH, IIPOMeKYTOYHOI aTTecTallu 1o
HUTOraM OCBOCHHSI IMCUMILIMHBI M y4e0OHO-MeTouYecKoe odecrneyeHue CaMOCTOATEILHOH padoThl
CTY/IeHTOB

@DOHJ| OLIEHOYHBIX CPEJCTB MO JUCHUILIUHE SIBJISIETCS HEOThEMJIEMON YacThO HAacTosIIeN pabouelt mpo-
IPaMMBI U IIPEACTABIECH OTAEIBbHBIM JTJOKYMEHTOM B IIPWJIOKEHUU 2 K HEM.



7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneuyeHue TUCIHILINHBI

@) OCHOGHaA Tumepamypa:
1. AxmetoB, H.C. OGmias u HeopraHudeckas XuMus [ DJIeKTPOHHBIN pecypc] : yue0. — DIEeKTpOH. JIaH.
— Camnkr-IlerepOypr : Jlanp, 2014. — 752 ¢. — Pexxum noctyma: https://e.lanbook.com/book/50684. —
3ari. ¢ ’KpaHa.
0) OonoanumenvHan 1umepamypa:
1. Axmeros, H.C. JIabopaTtopHbie 1 CEMUHAPCKUE 3aHATHS IO OOIIEH 1 HEOPraHMYECKOW XUMHUU [ DIeK-
TpOHHBIN pecypc] : yuebd. mocodue / H.C. AxmeroB, M.K. A3uzoBa, JI.W. bagsirnna. — DneKTpoH. J1aH.
— Cankr-IlerepOypr : Jlanb, 2014. — 368 c. — Pexum moctyna: https://e.lanbook.com/book/50685. —
3ar. ¢ ’KpaHa.
6) unpopmayuonnoe odecneyenue OUCYUNIUHbBL:
Jlis  OCBOGHMS ~ TUCHUIUIMHBI  PEKOMEHAYIOTCA  CIENyIoIMe  CalThl  MH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT:
- odpunmanbHeiil cailt denepaabHOro0 areHTCTBAa MO TEXHUYECKOMY PEryJIUpOBaHUI0 U METPOJIOTHU:
Wwww.gost.ru;
- caiiT, cofiepKallrii MOJHbIE TEKCThl HOPMATUBHBIX JOKYMEHTOB: WWW.0pengost.ru.
K nH(OpMaIImOHHBIM TEXHOJIOTHM, HCIIOIB3YEMBIM IIPH OCYIIECTBICHHH 00pa30BaTEIbHOTO MpoIec-
ca Mo AUCUUILINHE, OTHOCSTCS:
- KOHTpOJIb KayecTBa 3HaHUH B popMe TECTUPOBAHNUS;
- aKTHUBHOE UCIOJb30BAaHUE CPEJICTB KOMMYHHUKAIIMIA: AJEKTPOHHAS MOYTAa M TEMaTHYECKOe CO00-
LIECTBO B COLIMAJIBHOMN CETH.
i odbopMIeHHS MOSACHUTENBHBIX 3alHCOK PEKOMEHIYETCsI HCIOIb30BaTh TEKCTOBBIN penaktop MS
Word (MS Office 2007, 2010).
s Habopa hopMyn npu oOpMIIEHUH MOSCHUTENBHBIX 3alIMCOK PEKOMEHYeTCsl UCIIOJIb30BaTh pe-
naktop ¢popmyn Microsoft Equation 3.0.
JUis BBINOJIHEHHWS] PUCYHKOB U UYEPTEKEH PEKOMEHAYETCS MCIIONIb30BaTh MPOTPAMMHBIN KOMILIEKC
CAIIP KOMIIAC.
IlepeyeHb HHGOPMALIMOHHBIX CHCTEM:
1. Hayunas oubmmoTeKa MoOCKOBCKOTO MOJTUTEXHUYECKOTO YHUBEPCUTETA.
http://lib.mami.ru/lib/content/elektronnyy-katalog
baza nannbIx conepxut B cede 102678 yueOHbIX MaTepHaloB pa3IMyHON HampasieHHOCTH 1939 u3 ko-
TOPBIX MOJHOTEKCTOBbIE. JIOCTYI K 3JEKTPOHHOMY KaTaJor'y MOXHO IHOJYyYUTh C JIFOOOr0 YCTpOMCTBA,
MMEIOILIUM MOJKIYEHUE K NHTEPHETY.
2. Dnextponnsnii katanor BUL] MI'YIIL.
http://mgup.ru/library/
DIIEeKTPOHHBIN KaTajor MO3BOJISET MPOU3BOJIUTH MOUCK MO 0a3e naHHbix Onbmmorexku MI'YII.
3. 9BC m3pareabcrBa «JIAHDbY.
https://e.lanbook.com/
OBbC «JIAHb» - pecypc, npeaocTaBisiionuii online-10cTyn K HAyYHBIM KypHaIaM U MOJTHOTEKCTOBBIM
KOJUIEKIUSIM KHUT Pa3IMYHBIX U3aTENbCTB.
Hoctyn k ObC n3narenscra «JIAHDB» ocymiecTBisieTcs co BceX KOMIBIOTEPOB YHUBEPCUTETA.
4.  IBC «Polpred».
http://polpred.com/news
OBC npezcraisier coboil apxuB BaXKHBIX MyONIMKaluid, COOMpaeMbIX BpyuHyto. ba3a ganHbIx ¢ pyOpu-
karopoM: 53 orpacnu/ 600 ucrounukon/ 9 denepanbHbix okpyroB P/ 235 ctpan u Teppuropuii/ rias-
Hble MaTepuaibl/ cTatbu U uHTepBhI0 8000 mepBbIx aui. s qoctyna Kk noiaHbM Teketam DbC ¢ kom-
MBIOTEPOB HA TEPPUTOPUH YUEOHBIX KOPITYCOB YHUBEPCUTETA aBTOpU3aLlUs HE TpeOyeTcs.
5.  «KubOepJlennnka» - HayyHass OM0JIMOTEKA OTKPBITOrO A0CTYIIA.
http://cyberleninka.ru/
OT0 Hay4Has AJIEKTpOHHAast OMOIMoTeKa OTKphITOro nocryna (Open Access).



http://www.opengost.ru/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mgup.ru/library/
https://e.lanbook.com/
http://polpred.com/news
http://cyberleninka.ru/

bubnroTexka KOMIUIEKTYETCSI HAYYHBIMH CTaThsMH, MyOIUKAUSIMH B KypHanax Poccum u OimkHETO
3apyOexbsi. HayuHble TeKCThI, IpeCTaBlIeHHbIe B OMOIMOTEKE, pa3MeIIaloTcsl B MHTEpHETE OecIiaTHO, B
OTKpbITOM foctyre. [lonap3oBaTenssM OMOIMOTEKH MPEIOCTABIISIETCS BOZMOXKHOCTh YUTATh HAYYHBIE pa-
OO0THI ¢ IKpaHa IJIaHIlIeTa, MOOMILHOTO TenedOoHa U APYTUX COBPEMEHHBIX MOOUIIBHBIX YCTPONCTB.

6. Hayunas 3nexTpoHHas 0nbanorexka «eLIBRARY.RU».

http://elibrary.ru/defaultx.asp

Kpynneiimas B Poccun snexTponHas OMOIMOTeKa HAyYHbIX IMyOIHKaImii, obaanaromas 0oraTeIMi BO3-
MOKHOCTSIMH MTOKMCKa U aHaiu3a HayuyHoi uHbopmanuu. bubnnoreka unrerpuposana ¢ Poccuiickum nH-
nexcoM Hay4yHoro rutupoBanus (PUHII) - cozmannpiM 1o 3aka3zy Munoopaayku P® GecriaTHbIM 00111C-
JIOCTYITHBIM UHCTPYMEHTOM M3MEPEHUS MyOIMKAIIMOHHON aKTUBHOCTH YYEHBIX U OpraHU3alIUi.

7.  PedepaTuBHasi u HayKOMeTPUUYeCKasi YJIeKTPOHHAS 0a3a TaHHBIX «Scopus».

https://www.scopus.com/home.uri

Unpexcupyet He menee 20500 pedeprupyeMbIX HaAyUHBIX KYpPHAJIOB, KOTOPbIE W3/1al0TCS HE MEHEEe YeM
5000 u3garenbcTBaMU U coaepxkar He MeHee 47 MIH. Oubarorpadu4ecKkux 3anuceil, u3 KOTOpbIX HE Me-
Hee 24 MITH. BKIIIOYAIOT B ce0sl CIUCKU IUTHPYEMOMN JIUTEPaTypBhI.

8. Bba3a nannbix «Knovel» m3nareabcrBa «Elseviry.

https://app.knovel.com/web/

[TonmHoTekcToBas 06a3a MaHHBIX IS TTOMCKA MH)XCHEPHOW MHGOPMAIMN U MOIICPKKH MPUHSTHSI UHXKE-
HEPHBIX PEILICHUM.
JlocTyn K 37€KTpOHHBIM 0a3aMm JaHHbIX «Scopus» U «Knovel» ocymiecTBisieTcss KpyrjaocyTOYHO 4epe3
cetb MHTEpHET B pexxume oH-naiiH 1o [P-anpecam, ucnonb3yemMblM YHUBEPCUTETOM JUIsl BbIXOJA B CETh
HNurepner.
ITouckorsie uaTepHET-cicTeMbl: GOogle, Yandex, Yahoo, Mail, Rambler, Bing u np.

WNudopmannonnas cucteMa mpeaocTaBiIseT CBOOOIHBINA JOCTYI K KaTainory oopa3oBaTenbHbIX MHTEp-

HET-PECypCOB U MOJHOTEKCTOBOW IEKTPOHHOIN yueOHO- METOAUYECKON OMOIMoTEeKe A O0IIero u mpo-
¢beccuonanbHOTr0 00pazoBanus. JlocTymn ¢ 1000ro KOMIBIOTEpa, MOIKIIOYEHHOTO K ceTH VIHTepHeT.

8. MarepuajibHO-TEXHUYECKOE O0ecnedeHne T CHUIIUHbI

Jliig mpoBeieHus JIEKIMM Heo0Xo1uMa ayJIUTOPHS C JOCKOW, JOCTATOYHBIM KOJIMUYECTBOM MOCAI04YHbIX
MECT U JOCTaTOYHOM OCBEIICHHOCTBIO.

Jliig mpoBeieHus J1abopaTOPHBIX pabOT UMEETCs 1TabopaTopusl ¢ JOCTATOUYHBIM KOJIMYECTBOM I10Ca-
JOYHBIX MECT U JIOCTaTOYHOM OCBEIIEHHOCThIO, OCHAIIIEHHAsl CUCTEMaMU XpaHEeHUs 1abopaTopHOro 00o-
pyZIOBaHMs, 00Pa3I0B U AEMOHCTPAIIMOHHOTO MaTepHaa, JOCKOM.

JUig mpoBeieHus 3aHATUH 10 AUCLUIIIIMHE UCIIOJIB3YIOTCS MEUA PECYPCHI - IEPCOHANIBHBII KOMIIBIO-
Tep, MOCPEJCTBOM KOTOPOTO OCYILIECTBIISIETCS JOCTYN K MHPOPMAILIMOHHBIM pecypcam U 0OpMIISIOTCS
Pe3yIbTaThl CAMOCTOATENBHOM paboThI, IPOSKTOP I JEMOHCTPALMU CIIaliI0B MYIbTUMEAUHHBIX JIEK-
1005078

Aymutopun u naboparopun kadenpsl «Xumbnorex» 1-502, 1-504, 1-506, 1-508, 1-509, /1-510
000py/10BaHbl KOMITBIOTEPHOU U MYJIBbTUMEAUMHON TEXHUKOM.

Jlnst mpoBeieHust 1a00paTOPHOTO MPaKTHKyMa Ha COBPEMEHHOM YPOBHE IIPU BBINOJIHEHHH Jadopa-
TOPHBIX PabOT MPEAYCMOTPEHO UCIIOJIb30BAHUE CIIEAYIONIEr0 000pYA0BaHUS:

DOTOIIEKTPUYECKUIN KATOPUMETP.

AKBaIUCTUILIATOP.

AHaIUTUYECKHUE BECHI.

TexHu4ecKkue BeChI.

DNEKTPUUECKUN NOTYTIPOBOIHUKOBBIN BBITPSIMUTED.

MumnamMnepMeTpsl.

CymmibHbIf mKad.

@TOPOMIACTOBBIE KATOPUMETPHI.

TepmoMeTpsl.

DNEeKTPOIU3EPHI.

pH-meTp-noHomep.

Cnexrpodoromerp CD-56.


http://elibrary.ru/defaultx.asp
https://www.scopus.com/home.uri
https://app.knovel.com/web/

BeiTspkHbIE IIKADBIL.
Kommnerotep Toshiba-(HoyrOyk), skpaH HaCTCHHBIH, TPOSKTOP -Sanyo.

9. Meroauyeckue peKOMEHIALMHU [JISI CAMOCTOSITE/IbHOI padoThl CTYJA€HTOB

D¢ dexTHBHOE OCBOCHHE AUCIMIUIMHBI IPEIIOIAraeT PETyISIPHOE MTOCEIIEHIE BCEX BUOB ayAUTOP-
HBIX 3aHSATHH, BBIOJHEHUE TUIaHA CAMOCTOSITEIbHON paObOThI B IOJTHOM 00bEME U MPOX0XKICHUE aTTe-
CTallMU B COOTBETCTBUHU C KaJICHIAPHBIM YU4EOHBIM IrpauKoM.

CTyzneHTy peKOMEHIyeTCsl 03HAKOMHTBCSI CO CIIUCKOM OCHOBHOM ¥ JIONOJHUTEIBHON JINTEPaTyphl U
B3sTh B OMOIMOTEKE N3JaHNUs B TBEPJON KOMUHU (HEOOXOAMMO UMETh MPHU ceOe YUTATEIbCKUN OUIIeT U
YMETb ITOJIb30BATHCS AIEKTPOHHBIM KaTaJIOTOM).

JocTyn K mH(pOPMAITMOHHBIM pecypcaM OHOIHOTEKH U HHPOPMALMOHHO-CIIPABOYHBIM CUCTEMAaM CETH
«/HTEpHEeT» OpraHn30BaH B YUTAIBHBIX 3a1aX OHMOIMOTEKH co cTanuoHapHbIX [I19BM, nmubo ¢ mnaHoro
[I9BM (HOYTOYKA, TUTAHIIIETHOTO KOMITHIOTEPA HJIM MHOTO MOOHMIILHOTO YCTPOMCTBA) TOCPEACTBOM Oec-
MPOBOAHOTO AOCTYIIA P aKTUBALUY WHAWBUIYaTbHOW yIETHOH 3aIUCH.

[Tonp30BanMe MHPOPMATMOHHBIMU PECYPCAMHU PACIIHPSIET BO3SMOXXHOCTH OCBOSHHSI TEOPETUYECKOTO
Kypca, BBIIIOJTHEHHSI CAMOCTOSITEIbHOW paOOThI U IMO3BOJISET MONIYYUTh HH)OPMALIUIO JUTS pean3aiu
TBOPYECKHUX 00pa30BaTEIbHBIX TEXHOJOTHIA: BEITIOIHEHUS pedepaTa Ha 33JaHHYIO WIH CAMOCTOSATEIBHO
BBIOpAHHYIO TEMY B PAMKaX TEMAaTHUKH JHCLUUILIHHBL.

JUi1st BBITOJTHEHHS J1a00PATOPHBIX pabOT CTYJCHTY PEKOMEHIYETCS IPEIBAPUTEIHHO O3HAKOMHTHCS C
TEOPETUUECKIMHU CBEJCHUSMH, H3JI0)KEHHBIMHU B y4eOHO-METOJMYECKOM ITOCOOUH 1 JIOTIOTHUTEIBHBIX
WCTOYHHKAX, ITPH BHITIOJIHEHUH PaOOTHI CIEI0BATh PEKOMEHIOBAHHOMY TOPSIIKY BBITIOJTHEHUS PA0OTHI U
yKa3aHUSIM IPEnojaBaTelis, CoOJII0JaTh TEXHUKY O€30I1aCHOCTH, COAEPKaTh pabodyee MECTO B YHCTOTE U
Oepe’KHO OTHOCHUTHCS K 000pyAoBaHMI0. BeneHre KoHCIIeKTa JIEKIUi TPOBEPSIeTCs PenoaBaTesieM.

[Tpu BBIOHEHUN CAMOCTOATENLHOM PadOTHI CTYICHTY PEKOMEHAYETCSI H3Y4YUTh TEOPETHUECKHIE CBE-
JICHUS TIO TeMaM 3aJ[aHuH, CIeI0BaTh PEKOMEHIAIUAM, N3JI0KEHHBIM B y4eOHO-METOJMUECKUX MOCOOu-
X, IPEJIOCTABIISATh PENoJaBaTeso MPOMEXYTOUHbIE U OKOHYATEIbHbIE Pe3yJIbTaThl B IPOIECCE KOH-
TaKTHOW PabOTHI Ha 3AHATHUSX.

10. MeToanyeckue peKoMeHAAIUM /Il IPenoJaBaTes

OCHOBHYIO OpraHM3alMOHHYIO (OpMYy 00yUYEHHUsI, HAlIPaBJICHHYIO HA IEPBUYHOE OBJIA/ICHUE 3HAHUS-
MU, MIpeJICTaBIsAeT co00i jekuus. [ TaBHOe Ha3HaUeHUE JIEKIUH - 00ECIeYUTh TEOPETUUYECKYIO OCHOBY
oOyueHus1, pa3BUTh UHTEPEC K YUeOHOM IeATENbHOCTH U KOHKPETHOW yueOHO! qUCIMITIIUHE, CHOpMUPO-
BaTh Y 00YyJaroIUXCcs OPUEHTUPBI ISl CAMOCTOATENBbHOM paboThl Hajl KypcoM. TpaauliMoHHas JIeKIus
MMeeT HECOMHEHHbIE IPEUMYILIECTBA HE TOJIBKO KaK CIIOc00 JOCTaBKM MH(POpPMALMH, HO U KaK METOJ
HMOLMOHAIBHOTO BO3JICHCTBUS MpenogaBaresst Ha 00y4aroIuXxcs, HOBBILAIOMINNA UX T03HABATEIIbHYIO
aKTUBHOCTb. JlocTUraercs 3To 3a CYeT Mearornuyeckoro MacTepcTBa JIEKTOPa, €ro BEICOKOM peueBon
KYJIBTYpBI U OPaTOPCKOT0 UCKyccTBA. Bricokast 3()(heKTHBHOCTD I€ATEIILHOCTH MPENOaBaTeist BO BpeMs
YTEeHUS JIEKIUU OyAET JOCTUTHYTA TOJIBKO TOT/1a, KOTJ]a OH YYUTHIBAET IICUXOJIOTHIO ayAUTOPUH, 3aKO-
HOMEPHOCTH BOCIPUSITHS, BHUMAHUS, MBIIUIEHUS, SMOLIMOHAIIBHBIX IPOLIECCOB yUaIIUXCS.



HporpaMMa COCTaBJICHA B COOTBETCTBUU C CDez[epanLHHM ToCyaapCTBCHHBIM 06p330BaTeHBHBIM

CTaHJapTOM BBICHIETO 00Pa30BaHUs 110 HANIPABICHHUIO MOArOTOBKH OakanaBpoB 13.03.03 «Inepreruye-
CKO€e MAIIHHOCTPOEHHE

IIporpammy cocraBuur:

JI.X.H, TOLIEHT /A.H. Kyckos/

IIporpamma yTBepsieHa Ha 3aceqanuu Kadeapbr «XamMoHoTEX)

«26» aBrycta 2019 r., mpotokon Ne 1

3aBexyromas kadeapoii

JIOIEHT, K.T.H. /H.E. Huxonaiixuna/

IIporpamma yTBepikaeHa Ha 3acefaHuu Kadeapbl «IHEProycCTAHOBKH /sl TPAaHCIOPTAa M
MAaJIOH JHEPreTHKH

«27» aBrycta 2022 r., nporokon Ne 1

3aseayromuii kadenpoi
JIoneHT, K. T. H. /A.B. KocTrokos/

PykoBoauTeNs 06pa3oBaTeNbHOM MPpOrpaMMBl /A.A. [lemeHTBEB/



Ipunoscenue 2 k
paboueii npocpamme

MUMHHUCTEPCTBO HAYKM U BBICIIIET'O OBPA3OBAHUS POCCUMCKON OENEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE YUPEXX/IEHME BBICIIEI'O OBPA3OBAHIIA

«MOCKOBCKHI MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKMHMU ITOJIMTEX)

Hamnpasnenue noarorosku: 13.03.03 «9HepreTnyeckoe MalIMHOCTPOEHUEY

[Tpodwitb: DHEProycTaHOBKH IS TPAHCIIOPTA U MaJION SHEPTETHKH
®opma o0yyeHus: 3a04Has
['ox HaGopa 2022

Kadenpa: Xumbnorex

®OH/I OLIEHOUYHBIX CPEJICTB
10 JUCLMITJIVHE

XUMUs

Cocras:
1. O0mKe moI0KEHUS
2. IlepeyeHb KOMIIETEHIINM C YKa3aHUEM HTANoB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTEb-
HOH IIPOrpaMMBbl
3. Onmcanue moka3aresei 1 KpUTEPHUEB OIICHUBAHUS KOMITETCHIINHA, (POPMUPYEMBIX IO UTOTaM OCBOCHUS
JMCIIMIUIMHBI, OMMCaHKE ITKAJI OLICHUBaHHUS
4. OueHOYHbIE CPEACTBA

CocraBuTeny:
Kyckos A.H.



Mocksa 2022



1. O01mme moJ1oKeHus

Jlist ocyliecTBIeHHs NPOLEYyp TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH U IPOMEXYTOYHOM aTTecTaluu CTy-
JCHTOB TpeaycMoTpeH ¢on] oueHOoYHbIX cpeacTB (POC), mMo3BONAIOMMN OLIEHUTH TOCTHKEHUE 3aIlia-
HUPOBAHHBIX PE3Y/IbTATOB 00YYEHUS U YPOBEHb C(HOPMUPOBAHHOCTH BCeX KomreTeHIUNH. DoH oLeHoY-
HBIX CpEACTB COCTOMT W3 KOMIUIEKTOB KOHTPOJIbHO-OLICHOYHBIX CpPeACTB. KOMIIJIEKTBI KOHTPOJIbHO-
OLIEHOYHBIX CPEJICTB BKJIOYAIOT B C€0s KOHTPOJbHO-OLIEHOUHBIE MaTepHalibl, MO3BOJSIOIINE OLIEHUThH
3HaHUs, YMEHUS U YPOBEHb IPUOOPETEHHBIX KOMIIETEHLIUH.

2. Ilepeyenb KoMneTeHUMH ()OPMHUPYEMBIX B MpoIecce OCBOCHUS U CHUIJINHBI.
B pe3ynbrate ocBOeHUS NTUCHUTUIHHBI (MOAYIsI) (GOPMHUPYIOTCS CIEAYIONNE KOMIIETCHIINU:

Koxa xomme- | B pe3ysabTare ocBOeHHs1 00pa30BaTeIbHO MPOrpaMMbl 00y4ar0IIUiics
TeHI[UHN J0JI7KeH 00J1a1aTh

Crnioco0eH npoBOINUTh U3MEPEHUS FTEKTPUUECKUX U HEITEKTPUUECKUX Be-

JIMYHUH IPUMCHHUTCIIbHO K 00BeKTaM HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH
OIIK-6.

OcHOBHBIMH 3TanamMu (HOPMUPOBAHHS YKA3aHHBIX KOMIIETEHIIMNA MPU M3YYCHUU CTYIEHTAMHU JUCIUTLIU-
HBI SBJISIFOTCS TTOCJICJOBATEIIbHOEC M3YyUYCHHE COACPIKATEIILHO CBSA3aHHBIX MEXIY COOOH pa3zeiioB (Tem)
y4eOHBIX 3aHATHN. M3ydeHne Kakaoro pasjena (TeMbl) MpearoiaracT OBJIaIeHue CTyJCHTaMH HE00XO-
JMMBIMH KOMIICTCHIIUSIMH. Pe3ynbTaT arTecTaliii CTYJCHTOB Ha pa3IMYHBIX dTarmax (pOpMHUPOBaHUS
KOMHGTCHHHﬁ IMOKAa3bIBACT YPOBCHL OCBOCHUA KOMHGTGHHI/Iﬁ CTyACHTaMMU.

B mporiecce ocBoeHust 00pa30BaTENbHOM MPOrPAMMBbI JJaHHBIC KOMIICTEHIIUH, B TOM YHCIIC UX OTACIbHbBIC
KOMIIOHCHTHI, (i)OpMI/IPYIOTCﬂ IIO3TAITHO B XO0JA€ OCBOCHUS O6yanOHIHMHCH JUCHUITIINHBI.

3. Onucanne nokasaresjeil 1 KpUTEPUEB OLlCHUBAHUSI KOMIIEeTeHIUi, GopMHPYyeMBbIX 110 HTOramM
OCBOCHMS TUCHHUILINHBI, ONIMCAHHE IIKAJI OLCHUBAHUS
Kpurtepun onpenesnenusi copMupOBaAaHHOCTH KOMIIETEHIM HA Pa3JIMYHBIX ITanax ux ¢gopmupo-
BaHMA

YpoBHH ConepxaHue [IposiBieHus

OOyuaronmiicsi cltoco0eH NOHUMATh U HHTEPIIPETUPOBATh
OO0yuatromuiics 00JagaeT He0OXOAUMOM CUCTEe- |0OCBOCHHYIO HH(OPMAIIUIO, YTO SBISCTCS OCHOBOI

MOIt 3HAHUI U BlIaJIeeT HEKOTOPHIMU YMEHHUSIMH |YCIIEITHOTO (POPMHUPOBAHHS YMEHHI U HAaBBIKOB IS pe-
LICHKS TPAKTHKOOPHEHTUPOBAHHBIX 33124

MuHUMAaILHBIN

OOydarouiicss IEMOHCTPUPYET Pe3yIbTaTh Ha
YPOBHE OCO3HAHHOTI'O BJIJICHUS yUeOHBIM MaTe-
prajioMm nu y‘leGHBIMI/I YMCHUAMU, HABBIKAMHA 1
crioco0amu AesITeTbHOCTH

OOyJaronmmiics CIIoCOOCH aHaIM3UPOBATH, POBOANUTH
cpaBHEHHE U 000CHOBaHKE BEIOOpA METO/IOB PELICHHS
3anaHm71 B ITPAKTUKO-OPUECHTUPOBAHHBIX CUTYallUAX

ba3oBbIii

JIOCTUTHYTBIN YpOBEHB SIBISETCS OCHOBOU A1t |O0yJaroNuiics CIIoCOOEH HCTIONh30BaTh CBEJICHUS U3
(hopMupoBaHUsI OOIIEKYIBTYPHBIX U TPODECCH- [Pa3IMIHBIX HCTOYHUKOB JJIsl YCIIEITHOTO UCCIISIOBAHUS 1
OHAJIbHBIX KOMHCTGHHHﬁ, COOTBETCTBYIOIIUX TMOWCKa PCHICHUA B HECTAHIAPTHBIX IPAKTHUKO-
tpedoBanusm OI'OC. OPUEHTUPOBAHHBIX CUTYaLUSIX

[IponBUHYTHIN

[TockonbKy MpakTH4YecKy yuyeOHast AUCIUILINHA ITpU3BaHa (POPMUPOBATH CPa3y HECKOIBKO KOMITETECHIIHUH,
KPUTEPHUH OIICHKH 11eJIeCo00pa3Ho GopMHUPOBATH B JIBA HTaIa.

1-ii 3Tanm: onpeneneHue KpUTEPUEB OLEHKHU OTEIBHO 10 KaXKI0H popmupyeMoii komnereHu. Cymi-
HOCTb 1-ro Tamna COCTOUT B ONPEACICHUN KPUTEPUEB AJIs OLICHUBAHUS OTAEIBHO B3STOM KOMIIETCHIIMH



Ha OCHOBE MPOJIEMOHCTPUPOBAHHOTO 00YyYaEMBIM YPOBHS CAMOCTOSITEILHOCTH B IPUMEHEHHUH TTOJTy4eH-
HBIX B XO/I¢ M3y4YCHUS YICOHOW TUCIUTIIMHBI, 3SHAHUH, YMEHUW U HABBIKOB.
2- TaI: ONpe/eICHNe KPUTEPUEB JIIsl OLIEHKH YPOBHSI 0OYYEHHOCTH 10 y4eOHOU JUCIUILINHE Ha OCHO-
B€ KOMILUIEKCHOTO MMO/X0/1a K YPOBHIO CPOPMHUPOBAHHOCTH BCEX KOMIETEHIIUN, 00s13aTENbHBIX K (popMHU-
pOBaHUIO B mpolecce u3ydeHus npeamera. CylnHOCTh 2-ro dTara OmnpeeieHUusT KpUTEepusl OLICHKU IO
y4eOHOM NUCUUIUIMHE 3aKII0YeHa B ONpPEAeTICHUH IMOAX0/la K OLEHUBAHUIO Ha OCHOBE paHee IOJy4YeH-
HBIX JaHHBIX O C(POPMUPOBAHHOCTH KAKI0W KOMIETEHIIUH, 00s3aTeIbHOI K BEIPAa0OTKE B MPOLIECCE U3Y-
YeHHsl MpeaMeTa. B kauecTBe OCHOBHOT'O KpUTEpHUS MPH OLEHKE 00y4yaeMoro Mpu OINpeaeieHHH YPOBHS
OCBOEHUSI y4eOHON NUCUUIUIMHBI Halu4yue cHOpPMHUPOBAHHBIX Y HErO0 KOMIIETEHIMI IO pe3yibTaraM
OCBOCHUS y4eOHOU JUCIUTIINHBIL.

Iloka3aTeu oueHUBaHUs cTenneHU CHOPMUPOBAHHOCTH KOMIIETEHIIMH M YPOBHS OCBOEHUS THCIH-
mianHbl. IIIkajanl oneHuBaHus.

IToxazaTeny oLleHUBaHUS CTEIIEHN C(HOPMUPOBAHHOCTH KOMIETCHIIUH

[Tokazarenu oneHUBaHUS
KOMIETEHIMH U IIKaJIbl
oneHku OTeHKa «HEYI0BJIe-
TBOPUTEIHHOY (HE 3aYTEHO)
WA OTCYTCTBHUE CHOPMHUPO-
BAHHOCTH KOMIIETEHIIUU

O1eHKa «yAOBIETBOPUTEIb-
HO» (3a4YTEHO) MJIM HU3KOH
YPOBEHb OCBOCHMS KOMIIE-
TEHIUU

OreHKa «XOpOIIO» (3a4TEHO)
WY TIOBBIIIICHHBIH yPOBEHb
OCBOEHHS KOMIIETEHINH

Ol1IeHKa «OTIUYHOY (3auTe-
HO) WU BBICOKMI YPOBEHB
OCBOEHUS KOMIIETEHIIHH

Hecnoco6rocTh 00ygaemoro
CaMOCTOSITENIBHO TIPOICMOH-
CTPHPOBATh HAJIUYNE 3HAHUH
NPH PELICHNH 3aJaHUiH, KO-
TOpbIE OBLIN MPEICTABIICHBI
IpernojaBaTeieM BMECTE C
00pasLoM uX pemIeHus, oT-
CYTCTBUE CaMOCTOSTENILHO-
CTH B IPUMEHEHUH YMEHUS K
UCIIOJIb30BaHHIO METOJIOB
OCBOCHHUS YI€OHOU JUCIIH-
IUTHHBI 1 HECTIOCOOHOCTD
CaMOCTOSITENIBHO TIPOSIBUTH
HaBBIK IIOBTOPEHHS PELICHHS
MIOCTaBJICHHOI 3a/1a4¥ IO
CTaHIapTHOMY 00pasily CBH-
JeTEIBCTBYIOT 00 OTCYT-
cTBUU c(HOPMHUPOBAHHOM
komrieTeHIu. OTcyTCTBHE
MOJTBEPIKICHNST HAJTUYHS
chopMHupoOBaHHOCTH KOMIIE-
TEHIIUU CBUECTEILCTBYET 00
OTpPHULATENBHBIX Pe3yJbTaTax
OCBOCHUS y4eOHOU THUCIIH-
TUTHHBI

Ecmm o0yw4aeMslii 1eMOH-
CTPHPYET CAMOCTOSTEIb-
HOCTbH B IPIMEHEHUH 3Ha-
HUM, YMEHUH U HaBBIKOB K
PCLICHUIO YUeOHBIX 3aAaHIN
B [IOJTHOM COOTBETCTBHU C
00pasioM, JTaHHBIM TIPEIo-
JaBatesieM, 10 3aaHusIM,
pelieHne KOTOphIX ObLIO
MIOKa3aHo MPeroaaBaTeieM,
CIIeyeT CUUTaTh, 9YTO KOM-
nereHnus copMHpOBaHa, HO
€€ ypOBEHb HEJJOCTATOYHO
BBICOK. [T0CKONBKY BBISIBIIE-
HO Haju4IHe chOpMHUPOBaH-
HOH KOMIIETEHIINH, €€ CIIeLy-
€T OLICHUBATb OJIOKUTEIb-
HO, HO Ha HU3KOM YPOBHE

CrocoOHOCTH 00yJaroIIero-
Cs1 IPOIEMOHCTPUPOBATH
CaMOCTOSATEILHOE MPUMEHE-
HUE 3HAHUI, yMEHUH U
HaBBIKOB TIPH PEIICHHUH 3a-
JTaHUH, aHATTOTUYHBIX TEM,
KOTOpBIE NPEJCTaBIISI Ipe-
nojaBaTesb IPHU NOTEHIIH-
anbHOM (popMHUpOBaHUU
KOMIIETEHIIUH, TIOATBEPKAa-
eT HaJIMYue chOpMHUPOBaH-
HOM KOMIIETEHINH, TPHIEM
Ha 0GoJiee BEICOKOM YpPOBHE.
Hammane chopmupoBanHOit
KOMITCTEHIIMHY HA TOBBIIICH-
HOM YPOBHE CaMOCTOSTEJIb-
HOCTH CO CTOPOHBI 00yJae-
MOT0 IIpU €€ MPAKTUYECKOU
JIEMOHCTpALIUH B XOJI€ pelle-
HUS aHAIOTUYHBIX 3a/1aHUIl
CllelyeT OLICHUBATh KaK I0-
JIOKUTEJIBHOE U YCTOMYUBO
3aKpeIUICHHOE B IIPaKTHYe-
CKOM HaBBIKE

OO0y4JaeMBbIii JEMOHCTPUPYET
CIOCOOHOCTH K MOJTHOH ca-
MOCTOSITEIIBHOCTH (JI0ITyC-
KalOTCsl KOHCYJIbTALlUU C
IpernojaBaTenaeM Mo COMmyT-
CTBYIOIINM BOIIPOCaM) B BbI-
6ope criocoba perreHust He-
M3BECTHBIX WM HECTaHIapT-
HBIX 33JJaHUH B paMKax
y4eOHOM JUCHUIUINHBI C UC-
[10JIb30BAHUEM 3HAHUH, yMe-
HUI 1 HABBIKOB, OJYYEHHBIX
KaK B XOZI¢ OCBOCHHUS JAHHOU
y4eOHON TUCIUITINHEI, TaK U
CMEXKHBIX JTUCLMIUINH, CIe-
JIyeT CUUTATh KOMIIETEHIIUIO
c(hopMUpPOBaHHOI Ha BHICO-
KOM YpOBHE.

[MpucyrcrBue chopmupo-
BAHHOM KOMIIETEHLIUU HA
BBICOKOM yPOBHE, CII0OC00-
HOCTB K €€ JaJIbHEUIIEMY
CaMOpPa3BUTHIO U BBICOKOI
aJaTUBHOCTH MPAKTUYECKO-
rO IPUMEHEHUS K U3MEHSIO-
IIAMCS YCIIOBHAM NpodeccH-
OHAJIbHOH 3a/1auu

ITokazarenn OIICHMUBAHUA YPOBHA OCBOCHUA TUCIHUTIIIMHBI




YpoBeHb 0CBOEHUS TUCLIU-
IUTHHBI, IPU KOTOPOM y 00Yy-
4aeMoro He chopMUPOBAHO
6oiee 50% KOMITETEHIIHM.
Ecnu ke yueOHast qucuu-
IUTMHA BBICTYIACT B KAYECTBE
HUTOTOBOTO 3Tamna (popMHPO-
BaHHS KOMITETSHITHH (Jare
BCErO0 3TO JUCIHUIUINHBI TIPO-
(heccCHOHATHHOTO IHKJIIA)
OIICHKAa «HEYIOBIICTBOPH-
TENBHO» JO0JKHA OBITH BBI-
CTaBJICHA MIPH OTCYTCTBUU
c¢(hOpMUPOBAHHOCTH XOTS OBI
OJIHOM KOMIETEHIIUU

[pu vammauu 6onee 50%
c(OPMHUPOBAHHBIX KOMIIC-
TEHIIMH 110 JUCIUILIINHAM,
HMMEIOIIUM BO3MOKHOCTE JI0-
(hopMUpPOBAHUS KOMITCTCH-
LM Ha MOCJEAYIOIINX ITa-
nax obyuenws. J{ist qucnu-
IUTHH UTOTOBOTO (POPMHPO-
BaHUS KOMIIETEHILIUH ecTe-
CTBCHHO BEICTABJIATH OLIEHKY
«YIOBIETBOPUTEIHHOY, CCITH
c(OpMHIPOBAHEI BCE KOMIIE-
TeHIMH 1 6osee 60% auciu-
IUTHH TPO(ECCUOHATEHOTO
LUKJIA «YJAOBJICTBOPUTECIIH-
HO»

Jlnst onpenieneHust ypoBHs
OCBOCHUSI IPOMEXKYTOYHOM
JICIUILIMHBL Ha OLCHKY
«XOpoIoy» 00yJaromuics
JIOJDKEH TIPOJEMOHCTPHPO-
BaTh Haymuue 80% chopmu-
POBaHHBIX KOMIIETEHIIHH, U3
KOTOpPBIX He MeHee 1/3 orre-
HEHbI OTMETKOM «XOPOIIOY.
O1ieHUBaHNE UTOTOBOM JIAC-
LUIUTHHBI HA «XOPOIIOY 00Y-
CIIABJINBACTCS HATUYUEM Y
o0y4aemoro Bcex copmu-
POBAHHBIX KOMITETEHI[HIA
npudeM oobrienpodeccro-
HAJIbHBIX KOMIIETEHI[UH TI0
yueOHON TUCHUIIMHE OJK-
HBI OBITH C(HOPMUPOBAHBI HE
MeHee ueM Ha 60% Ha no-
BBILIIGHHOM YPOBHE, TO €CTh C
OLIEHKOHM «XOPOILIO».

OrneHka «OTINIHOY TI0 JTUC-
LUIUTAHE C TPOMEKYTOYHBIM
OCBOCHHEM KOMIICTCHIUH,
MOJKET OBITh BHICTAaBIICHA
pu 100% moaTBepkIeHun
HAJINYHS KOMIIETCHIIUH, THOO
npu 90% chopMHUpPOBaHHBIX
KOMIIETEHITNH, 13 KOTOPBIX
HEe MeHee 2/3 OIeHEeHBI OT-
METKOH «xopoio». B ciydae
OIICHUBAHUS YPOBHS OCBOE-
HUS JUCIHATIINHBI C HTOTO-
BBIM (DOPMHUPOBAHHUEM KOM-
METCHINI OIICHKA «OTJINY-
HOY» MOXKET OBbITh BHICTABJICHA
npu noarsepxxaeHuu 100%
HaJIN4Hs CHOPMHUPOBAHHOU
KOMIICTEHIIMU y 00y4aeMoro,
BEITIOJTHEHBI TPEOOBaHHS K
MTOJYICHUIO OLIEHKU «XOPO-
I10» ¥ OCBOCHBI Ha «OTIIHY-
HO» He MeHee 50% oOre-
po¢eCCHOHATBHBIX KOMITe-
TEHLUH

[TonoxxutenbHas ONEHKA MO JAUCUUIUIMHE, MOXET BBICTABISATHCS U MPU HEMOJTHOW CHOPMUPOBAHHOCTH
KOMITETCHIIMI B X0JI€ OCBOEHUS OTACIbHON Y4eOHOU MUCHUILIMHBI, €ClIM UX (POpMUPOBAHHUE TIpearoiara-
€TCsl MPOJIOJDKUTH Ha 0oJiee MO3IHUX dTanax 00y4eHus, B X0/I€ U3yUEHHS IPYTUX YUeOHBIX IUCHUTUIMH.

xana
OILICHUBAHUSA

Kpurepuu oneHnBaHus

«OTIIUYIHO»

CTYACHT NOJIKCH: IPOACMOHCTPUPOBATH FHy6OKOC 1 NIPOIHOC YCBOCHUC 3HAHUUI MaTtepurajia; uc-

YepIbIBAIOIIE, ITOCIIE0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3JI0KHUTH TEOPETHUECKUI Ma-
TepHUa; MPaBUILHO (GOPMYIIHPOBATh ONPEIEIICHHS; IIPOAEMOHCTPUPOBATh YMEHHUS CAMOCTOSITENb-
HOHM paboThl ¢ HOPMATHBHO-TIPABOBOH JINTEPATYPOH; YMETh ClIeNaTh BBIBOJBI 110 N3JIaraéMoMy Ma-
Tepuay

«XOPOIOo»

CTYACHT JIOJDKCH: IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHNE MaTepraa; IPOIeMOHCTPH-
POBAaTh 3HAHKE OCHOBHBIX TEOPETHUYECKUX ITOHITHH; TOCTATOYHO TOCIIEAOBATEIEHO, TPAMOTHO H
JIOTUYECKHU CTPOMHO M3JIaraTh MaTepUaIT; MPOJEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B HOP-
MaTHUBHO-TIPABOBOM JIUTEPATYPE; YMETh CAETaTh TIOCTATOYHO 0OOCHOBAaHHBIC BBIBOJIBI 110 M3Jarae-
MOMY MaTepuanry

«YAOBJICTBOPUTCIILHO»

CTYJEHT JOJDKEH: IPOJIEMOHCTPUPOBATh 001Iee 3HAHUE H3Y4aeMOro MaTepHana; 3HaTh OCHOBHYIO
PEKOMEHAYEMYIO IPOTrPaMMON AUCIUILINHEI YIeOHYIO IUTEPaTypy; YMETh CTPOUTH OTBET B COOT-
BETCTBHUHU CO CTPYKTYpPOH M3JIaraeMoro BOIPOCa; MOKa3aTk 00IIee BiIaAeHNE TOHATUIHBIM anmapa-
TOM JHCHUIUINHBL;

«HEYOOBJIETBOPUTEJIb-
HO»

CTaBUTCH B ClIydac: HC3HAHUA 3HAYUTEIIBHOU YaCTH MporpaMMHOIr0 MaT€purajia; HE BJIaICHUS 110~
HATUHHBIM armnaparoM JUCHHUIUIMHBI; CYIIECTBEHHBIX OIIMOOK IpHU U3JI0KEHUU y‘l€6HOFO MaTepu-
ajia; HCYMCHUS CTPOUTH OTBET B COOTBETCTBUU CO CprKTypOﬁ n3jraraeéMoro Bornpoca; HeyMeHus
JCJIaTh BbIBOJBI 110 U3JIaracMOMYy MaTcpualy.

OO0mme cBegeHH 110 TeKylLIeMY KOHTPOJIIO U POMEKYTOYHOM aTTecTAlMU.
OneHrBaHUE U KOHTPOJIb C(HOPMUPOBAHHOCTH KOMITETEHIIMI OCYILIECTBIISETCS C IOMOIIBIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTECTALIUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB NpPEAHA3HAYEH AJIs NOBBILIEHUS] MOTHUBAILMU CTYIEHTOB K
CUCTEMAaTUYECKUM 3aHATUSAM, OIICHHUBAHUS CTETIEHHW YCBOEHHUS CTyJEHTaMHu ydyeOHoro Marepuana. Teky-
M KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B TE€UEHUE TIEPHO/Ia TEOPETUUECKOT0 O0YUEeHHUsI ceMecTpa
10 BCEM BHJIaM ayJJUTOPHBIX 3aHATUI U CaMOCTOSTEIbHON pabOTHI CTY/ACHTA.

K hopmam KOHTpOJIS TEKYIIEH yCIIeBaeMOCTH 10 TUCIMITIIMHE OTHOCUTCS coOece0BaHue.

Kpurtepun npoxoxaeHus cTyJeHTaMH TEKYIIero KOHTpoJis cienyromue. [lpu TexyieM KoHTpose ycre-
BAaE€MOCTH 00yYaroluxcs MPUMEHseTCs MATHOAJUIbHAS CUCTEMa OLIEHUBAHUS B BHJIE OTMETKH B Oauiax: 5
— «OTJIIMYHOY, 4 — «XOPOILOY», 3 — «yILOBIETBOPUTEIBHOY, 2 — «HEYIOBIETBOPUTEILHOY.




Pe3ynbTarhl TEKyIIero KOHTPOJs YCIIEBAEMOCTH YYUTBHIBAIOTCS MPEMoAaBaTeNieM MPH MPOBEIACHUH MPO-
MEXYTOYHOH arrectanmu. OTCTaBaHWE CTYACHTA OT TpaduKa TEKYIIero KOHTPOJIST YCIIEBAEMOCTH I10 H3Yy-
4aeMOM TUCUMIUIUHE IPUBOAUT K 00PA30BAHUIO TEKYIICH 3a0JIKEHHOCTH.

[TpomesxyTodHas aTTecTalus OCYIIECTBISICTCS B KOHIIE cemecTpa. [IpomekyTodHas aTTecTanus MoMora-
€T OLIEHUTH 00Jiee KPYITHBbIE COBOKYITHOCTH 3HAHWA U YMECHHH, (DOPMHUPOBAHHE ONPEICICHHBIX Mmpodec-
CHOHAJILHBIX KOMIIETCHIIH. 3aKaHUYMBACTCSI 32a4€TOM Ha 3 CeMecTpe.

OneHoYHbBIE CPEICTBA /ISl POBEIEHUsI TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH B KOHTPOJILHOU TOYKe
1 (6-s1 nemensi, OTIIK-2). Bonpocs! auisi codecenoBanus co cryaenravu (KT1)

1.OcHOBHBIC TTOHATHS XUMHUU. BelecTBo, Matepusi, aTOM, XUMUYECKUN AJIEMEHT, MOJIb. ATOMHAs, MOJIe-
KyJISIpHas U MOJIIpHAs MacChl. ATOMHAs €JMHULIA MacChl. AOCOIOTHAS U OTHOCUTENIbHAS aTOMHBIE ¥ MO-
JIEKYJISIPHbIE MACCBI.

2. KauecTBeHHBII 1 KOJIMYECTBEHHBIN COCTaB BemecTBa. MosipHbIil 00beM. Yuciio ABoraapo.

3. Crexuomerpus. BaxxHellne cTeXMOMETPUUECKHUE 3aKOHBI. 3aKOH COXPAaHEHHS MacChl BEILIECTBA, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH MPOCTHIX OOBEMHBIX OTHOLIEHWH, 3aKOH ABOraJpo U CIEJICTBUS U3 ITOrO
3aKoHa. OTHOCHUTENbHAS IJIOTHOCTH a30B.

4. DKBUBAJICHT M MOJISIpHAs Macca SKBUBAJICHTA (PKBUBAJICHTHAS MAcca) MPOCTHIX U CIOXKHBIX BEILIECTB.
Monsipabiii 00beM PKBUBAJICHTA (IKBUBAJICHTHBIN 00beM). 3aKOH HKBUBAJICHTOB.

5. SlnepHas Monenb atoMa. ATOMHBIE CHEKTPbl. DHEPreTUUECKOE COCTOSHUE JIEKTpOHA B aTome. [loHs-
THE O KBAaHTOBBIX 4Mclax. [ TaBHOe, opOUTaNbHOE, MATHUTHOE U CIMHOBOE KBaHTOBBIC uucia. [Ipeaensr
ux n3MeHeHns. HopmanbHOe 1 BO30YKIEHHOE COCTOSIHUE aTOMA.

6. CTpoeHue AIIeKTPOHHBIX 0001049eK aToMOB. [IpuHIMN HauMeHblel sHepruu, npasuio ['yuaa, npuH-
uun Ilaynu. DnexkTpoHHas cTpykTypa aToMOB U nepuoaunueckas cucrema .M. Menneneesa. ®opmynu-
poBka nepuoanueckoro 3akona JI.M1. MenaeneeBa. Hanumure 31eKTpoHHbBIE U JIEKTPOHHO-TpaduyecKue
(bopMyIIBI aTOMOB C MOPAIKOBBIMU HOMepamu 13,22,29,50,74.

7. XuMuueckasi CBsi3b. BUibl XMMUUECKON CBS3U: KOBAJEHTHAs, MOHHAs U MeTauinueckas. [lonspHas u
HEMNoJIIpHas KOBAJICHTHAS CBA3b. J[Ba MexaHM3Ma 00pa3oBaHMS KOBAJCHTHOHN CBsI3U (OOBIYHBIN U JTOHOP-
HO-aKUENTOpHbIH). [IoHATHE O TMIIOJILHOM MOMEHTE MOJIEKYJl. YKaKUTe TUIIbI cBA3el B Mosiekynax: CI2,
HCI, KBr, KHSO4?

8. DHeprus MOHM3ALUH, DHEPIHs CPOJCTBA K IEKTPOHY. DJIEKTPOOTPULATENBHOCTh. OTHOCHUTEIbHAS
ANEKTPOOTPHUIATEILHOCTb. XapaKTep U3MEHEHHUS €€ BEIMYMHBI B psAax U Nepuoaax Mepuon4eckon cu-
cremsl J[.M. MenneneeBa. Crenenpb okucieHus. OnpenennTe CTENeHb OKUCIEHNs BCEX aTOMOB B MoJle-
kynax: HNO3, CaH2, KMnO4, (NH4) 2Cr207.

9. Xumunueckas TepMoarHaMuKa. OTKpPBITBIE, 3aKPBHITHIE U U30JIMPOBAHHbIE CUCTEMBI. [IoHATHSA O BHYT-
pEHHEl »HEepruu, SHTPONMHM, SHTAIBINH, U300apHO-U30TEPMHUECKOM IOTeHIHane. Pacdyer TemnoBoro
s dexTa XuMHUECKOH peakuuu. TepMoInHaAMUUYECKHE YCIOBHUS BO3MOXKHOCTH MPOTEKAHHUSI XMMHUYECKHX
peaKkuuid.

10. Xumnueckast kuHeTHka. CKOPOCTh XMMHUYECKUX PEAKIMHA. 3aBUCUMOCTb CKOPOCTH PEaKIMH OT KOH-
LEHTPALlUM pearupyrolux BEIIeCTB U JIaBleHUs. 3aKOH JeHCTBymuUX Macc. KoHcTaHTa CKOpPOCTH XU-
MUYECKON peakiu. Bo CKOJIBKO pa3 yBEIMUUTHCA CKOpOCTh peakuuu: N2+3H2-> 2NH3 npu yBenuue-
HHM TaBJI€HUA B 2 paza?

11. Xumuueckas kuHeTuka. CKOpOCTb XUMUYECKUX PEAKLUN. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOHN peak-
uuu ot temneparypsl. [lpasuno Bant-I'odda. DHeprus axtuBanuu. DHepreTudeckue JuarpamMmsbl 3K30-
U DHJIOTEPMHUYECKHX MpoleccoB. Kak M3MEHHUTCS CKOPOCTh PEaKlMU, UMEIOLIeH TeMnepaTypHbIi Ko3g-
¢bunueHT y=3, npu NoBbIIeHnU TemnepaTypsl ¢ 20 1o 60 0C?

12. Xumnueckass kuHeTHKa. PakTOphl, BIMSIOIIME HA CKOPOCTh XMMHUYECKUX peakuuil. KaraausaTopsl.
3aBHCUMOCTh CKOPOCTH XUMHUYECKHX PEaKIMil OT KaTaiau3aTopa. [10n0KUTEeNbHBIN U OTPULIATEIBHBIN Ka-
Tanu3. JHEpreTuUecKas quarpaMmma KaTaluTH4eckoro npouecca. Kakoe BiIHsHNE OKa3bIBAaeT KaTalIn3aTop
Ha COCTOSIHHE XUMHUYECKOI0 paBHOBECHA?

13. Xumnyeckoe paBHoBecue. KOHCTaHTa XMMHUYECKOIO paBHOBECHS. BiMsHNE KOHIIEHTpalUK, TEMIIEpa-
Typbl U JaBJIeHUs Ha cocTosiHue paBHOBecus. [Ipmanmn Jle-Illatense. Kak cienyeT n3MeHUTh yCIOBHS
1utst Toro, ytoOb1 papHoBecHe peakiuu COCI2 =>CO+CI2 AH> 0 cmecTuTh BripaBo?



14. PactBopsl. Knaccudukanus pacTBOpPOB 10 CTETNIEHU TUCIIEPCHOCTH. MECTO pacTBOPOB Cpelu IPYTux
IMCIIEPCHBIX cucTeM. PacTBopuMocTs TBepAbIX BemecTB B Boje. Koadduuuent pacrBopumoctu. Hacsl-
I[ICHHBIE, HEHACBIIIICHHBIC U TEPECHIIICHHBIE PAacTBOPHI. TersoBbie 3((EeKTh IPU PACTBOPCHHH.

15. PactBopsl. CriocoObl KOJMUYECTBEHHOI'O BBIPRKEHHUSI COCTaBa pacTBOpoB. MaccoBasi, oObeMHas U
MoOJIbHas 101M. MaccoBasi, MoJIsipHast 1 HOpMaJlbHasl KOHIEHTpauuu. MomsuibHOCTh. [lepexon ot ogHOro
crioco0a KOJIMYECTBEHHOI'O BBIPAXKEHUsI COCTaBa pacTBopa K ApyroMy. HailiTu MaccoByro, MOJSIpHYIO U
HOPMaJIbHYIO KOHIEHTPALUU pacTBOpa XJopuaa Kainplus ¢ MaccoBoi aoneit 20%. ITnotHocTh pacTBOpa
1,2 r/cMm3.

16. PacTBOpBI HEIEKTPOIUTOB. J[aBJICHUE HACBHIIIEHHOIO Mapa PacTBOPUTENS HaJ PAacTBOPOM M HaJ Yu-
CTBIM pacTBopuTeieM. 3akoH Paynsa. Kak MOXXHO paccuuTaTh MOBBILIEHUE TEMIEPATYPbl KUIIEHUS U T10-
HIDKEHUE TeMIepaTypbl 3aMep3aHus pacTBOpPa M0 CPAaBHEHUIO C PACTBOPUTENIEM?

17. B yem cocTOMUT CyLIHOCTb siBJIeHHE ocMoca? Kak onpenennTs BEIMYMHY OCMOTHUYECKOTO JaBJICHUS B
pacTBopax HedsekTposuToB? 3akoH Ban-I'odda.

18. Dnexktponurnyeckas aucconnanus. Jucconuanus ciaadbIx 3JEKTPOIUTOB KaK paBHOBECHBIN IPOIIECC.
CreneHp qucconyanyy U KOHCTaHTa auccouuanuu. DakTopsl, BIUAIOLIME HA IPOLecC JUCCOoMaluu. 3a-
KOH paszbasienust OcBanpaa. Kak Oyzer BIUATh Ha COCTOSTHHE PaBHOBECHUS! YKCYCHOW KHCJIOTHI BBEICHHE
B CHCTEMY arerara HaTpus?

19. PacTtBOpHI 37€KTpOAUTOB. Jlucconuanus CpeIHuX, KUCIbIX U OCHOBHBIX cojiell. Jluccounanus KUcioT
u ocHoBaHuil. CryneHuaras nuccouuauus. [IpuBenute npumepsl. Vcnosnb3zoBaHue 3akoHOB Payns u
Bant-T'odda st onucanus cBOWCTB 37eKTPOIUTOB. M30TOHIMYECKUI KOAPPHUITHEHT.

20. Peakiuu HOHHOrO0 0OMEHa B pacTBOPAX 3JIEKTPOJIUTOB. Y CIIOBHSI MPAKTUYECKONW HEOOPAaTUMOCTH IPO-
TEKaHUsI peakuil HoHHOro oOMeHa. Hanuimmre MosieKyisipHble 1 MOHHO-MOJIEKYJIIpHbIE YpaBHEHUS pe-
aKIUH, WITIOCTPUPYIOIUX ITH YCIOBHUS.

21. ManopacTBOpUMBI€ JIEKTPOIUTHL. PaBHOBECHE B cucTteMe ocasiok — pactBop [IpousBenenue pactBo-
pUMOCTH. YcioBUsL 00pa3oBaHMs M pacTBOpeHUs ocagkoB. OOpa3oBaHHE OCAJKOB U 3JIEMEHTHI Kaye-
CTBEHHOTO aHaJIM3a.

22. XKecTtkocTh BOJbl. BpeMeHHast U HOCTOSIHHAS KECTKOCTh. MeTOAbI CHUKEHUS )KECTKOCTH BOJIBI.

23. DIEKTPOIUTHYECKAsT TUCCOIHAIUS BOIBI.

24 MloHHOE IPOU3BEIECHUE BOBI.

25.BoaopoaHblii moKazarenb.

26.11Ixana BOAOPOIHOTO MTOKA3ATENS.

277 KonopumeTrpuiecke U MOTEHIIMOMETPUYECKUE METO/IbI oripeneneHust pH cpensl.

28 Mnaukatopsel. Mi3MeHeHne OKpacku HHIUKATOPOB B 3aBUCUMOCTH OT PEAKLIUU CPEJIBI.

OueHovHbIe cpeacTBa /sl MPOBEICHUA TEKYIIero KOHTPOJIS YCIIeBAeMOCTH B KOHTPOJIbHOM TOYKe
2 (12-s1 weneasi, OIIK-2). Bonpocsl st codecenoBanus co cryaentamu (KT2)

1. T'unponus. I'maponus coneil. KonuuecTBeHHbIE XapaKTEpUCTUKU Tpolecca ruaponnsa. CTeneHb ruj-
ponu3a U KOHCTaHTa ruaponu3a. CMeleHre paBHOBECH Tpoliecca ruaponusa. HeoOpaTuMelii ruaponus.
Hamnumvre B MOJNEKYJIIpPHOM U MOHHO-MOJICKYJIIPHOM BUJE YPAaBHEHUS PEAKIIMI THAPOIN3a CIASAYIOIINX
coneii: FeCl3, K3PO4, Na2S0O4, AI2S3 . Ykaxxute peaklnio Cpeibl B BOJHBIX PACTBOPAX ITHX COJIEH.

2. OKHCIUTENBHO-BOCCTAHOBUTENbHBIEC peakiuu. CTeneHb OKUCIeHUs neMeHTa. OKUCINUTENb U BOCCTa-
HoBUTENb. [Iponecchl OKHUCIEeHUs U BOCCTaHOBIIEHUs. [IpuBeauTe nmpuMepbl TUIMMYHBIX OKUCIUTENEH U
BoccTraHoBuTeNel. Kakue mporecchl mpeacTaBisitoT co00M MpOIecChl OKUCIICHHS, a KaKhe BOCCTAaHOBJIE-
Hus: S-2 -> S0 Cr2072- ->Cr+3 Mg0->Mg+2 02 +2H20->40H-

3. Knaccudukanus OKHCIUTETbHO-BOCCTAHOBUTENBHBIX peakiuid. [IpuBennte mpuMepbl peakinii Kaxmao-
ro tuna. CocTaBbTe ypaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUH C IIOMOIIBIO METO/Ia ANEKTPOHHOTO OanaHca.
4. XapakTep B3aUMOJICHCTBUS METAIOB C BOJOM, pacTBOpaMu COJIeH, menodeii u kuciaor. OcoOeHHOCTH
B3aUMOJICHCTBUSI METAJJIOB C KOHLIEHTPUPOBAHHOW CEpHOM KHCIIOTOM M a30THOM kuciotou. Kak pearu-
pYeT kKene30 ¢ CUIbHO pa30aBlIEHHOMW, pa30aBICHHOW M KOHIIEHTPUPOBAHHOW a30THOM kucioroi? Co-
CTaBbTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIUI.

5. BO3HUMKHOBEHHE CKayKa MOTEHIMAIA HAa TPAHUIIE METAJUI-pAcTBOP COJIM MeTaiuia. CTaHAapTHBIN AJeK-
TPOJIHBIN MOTEHIMAN. Psii CTaHAAPTHBIX JIEKTPOHHBIX MOTEHIMAJIOB MeTaioB. Kakue BbIBOABI MOXKHO
CHEJIaTh UCXOMS U3 MOJIOKEHUSI METaJlIa B pALy?



6. BonopoaHslii 35eKTpoa. YCTPOMCTBO M 3JeKTpOoAHble Ipouecchl. CTaHAapTHBIA BOJOPOIHBIN 3IIEK-
TPOJ. 3aBUCUMOCTb BEJIMYMHBI IIOTEHIIMAJIa BOAOPOJHOTO 31eKTpoaa oT pH cpensr.

7. T'anpBaHn4YeckHe deMeHThl. Kak MOKHO IIPaKTUYECKH ONPEACIIUTH JIEKTPOJHBINA ITOTCHIMAI METAll-
na? Ot kakux (GaKTOPOB 3aBUCUT BEJIIMYMHA JICKTPOIHBIX MOTeHIMAIOB? YpaBHeHue HepHera. YpaBHe-
Hue HepHera 11 METaluIMUeCKUX 3JIEKTPOIOB IPU CTAHIAPTHBIX YCIOBUSX.

8. Tunsl rabBaHUYECKHUX IEMEHTOB. XMMHYECKHE, KOHLIEHTPALIMOHHBIE U TEPMOTrAJIbBAHUYECKUE DIIE-
MeHThl. D./1.C. ranpBaHMYecKUX 371€MEHTOB. [IpuBenute npuMepsl. YKaXuTe NPOLECCH], NPOTEKAIOIINE
Ha 3JIEKTpoJax, u paccunraire J/]C MeaHO-IMHKOBOIO XUMHUYECKOTO FaJIbBAHUYECKOTO DJIEMEHTA.

9. O6partumMble U HeoOpaTUMBbIE IEKTPOAHBIE Mpouecchl. OOpaTuMble U HEOOPATUMBbIE 3IEKTPOJIbl. THIIbI
00paTUMBIX 71eKTpo0B. [IpuBeanTe mpuMepHI.

10. Koppo3zust MetainoB. Kinaccupukanus KOppO3HOHHBIX MPOLECCOB. XUMUYECKas U JIEKTPOXUMHUE-
ckas kopposus. [Ipusenure npuMepsl. MUKpO - U MakporajabBaHUUYECKHE IEMEHTHI. [IpuyuHbl 351€KTpOo-
XMMHMYECKON IeTepOreHHOCTH MOBEPXHOCTH MeTauia. Kakue nporecchl NpoTeKarT PU KOPPO3UU LIMHKA
C IIPUMECSIMHU KeJIe3a B KUCIION cpene?

11. DnexTpoaHele mpouecchl IpU KOPpo3uHu MeTauioB. KaTogHble peakuuu B KUCIBIX, HEUTPAJIBHBIX U
LIEJIOYHBIX cpefax. UeM MoXeT ObITh BbI3BaHa AJIEKTPOXMMHUYECKAs] F€TEPOreHHOCTh MMOBEPXHOCTH Me-
Tamna?

12. [Tonspu3zanus U aenoiaspusanus 3J1eKTpo1oB. Kak BIMSIOT 3TH Mpoliecchl Ha KOPPOo3HUio MeTaiios? B
4eM COCTOUT CYLUIHOCTb BOAOPOJHON M KUCIOPOJHON AENOsIpU3aiu?

13. DnekTponu3 ¢ pacCTBOPUMBIMU M HEPACTBOPUMBIMU 3JieKTpoamu. [lopsaok paszpsaa HOHOB Ha JIEK-
TpoJax Nnpu 3nekrponuse. 3akonsl Papazes. [IpakTnyeckoe NpUMEHEHHE IPOLECCOB AIEKTPOJIN3A.

14. CriocoObI 3amUTH METAJUIOB OT KOPPO3UH. MeTaulndecKre KaToAHbIe W aHOJIHBIC MOKpbITHA. Pac-
CMOTPUTE Ha KaKOM-JIMOO MpUMepe MEXaHU3M 3allIUTHOrO JEHCTBHE aHOAHOTO METAJUIMYECKOTO MOKPbI-
THS B KUCJIOU CpeJie.

15. Crioco0bl 3aIIUThl METAJUIOB OT KOPPO3UH.

16. Meramuinueckue KaToIHbIE U aHOJIHBIE TOKPBITHSI.

17. Kak nporekaer KOppo3us MeTajla ¢ KaTOIAHBIM METAJUIMYECKUM ITOKPBITUEM TIPU HAPYIIEHHUH €0 Lie-
JIOCTHOCTH B BOJHOM Cpejie B IPUCYTCTBUU KHcopoa?

18. Crioco0ObI 3alUThl METAIIJIOB OT KOPPO3HH.

19.Hemetanmnuueckue 3alluTHBIE TOKPHITHS.

20.Bupl HeMETAIIINYECKUX 3AIUTHBIX IOKPBITUN U UX IPUMEHEHUE.

21. CiocoOsI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Xumnueckas 0opaboTka cpensl. PerynupoBanue pH, ynanenue kucioposa.

22. CiocoOsI 3alIUTHl METAJUIOB OT KOPPO3UH.

23.DOnexTpoxummuueckas 3amura. [[porekTopHas 3ammTa ¥ KaToIHas 3aluTa.

24. OcoOeHHOCTH OPTAaHUYECKUX COSTUHEHUH.

25.Teopust XUMHYECKOTO CTPOEHUS.

26.130mepust 1 TOMOJIOTHS.

27 Knaccudukanus, CTpOeHUE 1 HOMEHKJIaTypa OPraHU4eCKuX COeTUHEHUH.

28. Knaccugukaiys opraHM4ecKuX peakuil o XapakTepy XUMUYECKOU CBSI3U. YTJIEBOIOPOAbI: alKaHbI,
LUKJIOAJIKAHBI, aJIKEHBI, AJIKUHBI, AJIKaJINEHbI, apOMaTHYECKHE COEINHEHUS.

29. IIpou3BOHbIE YIIIEBOJOPOIOB: raJIOr€HIPON3BOAHbBIE, CIUPTHI, AJIbJETU Il U KETOHBI, (PEHOIBI, TPO-
cTble 3(UpbI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE 3(PUPBI, HUTPOCOEAUHEHUS, AMUHBI.

30. MoHOMEpBI, OJTUTOMEPHI U MTOJTUMEPBI.

31.Metoabl MOIyYeHUS TOJIUMEPOB.

32.Peakiuu nmoauMepu3aluy U MOJUKOHAEHCAIINH.

33.CtpoeHue 1 cBONCTBA IIOJUMEPOB.

OueHovHbIe cPpeACTBA /sl MPOBEICHUS MPOMEKYTOYHOM aTTEeCTAMU CTYACHTOB (OLIeHKA 3HAHM,
yMeHHii, HaBbIKOB-KoMmmeTenuuii: OITK-2)



1.OcHOBHBIE IOHATHSA XUMUU. BelecTBo, MaTepusi, aToM, XMMUUYECKUN 3JIEMEHT, MOJIb. ATOMHAasl, MOJIe-
KyJIIpHas. U MOJIIpHAst Macchl. ATOMHasl €JUHMIIA Macchl. AOCOIIOTHAsA U OTHOCHUTENbHAs ATOMHBIE U MO-
JIEKYJIIPHBIE MACCBHI.

2. KayecTBeHHBIN M KOJIMUECTBEHHBIN COCTaB BellecTBa. MosipHbIi 00beM. Unciio ABorajpo.

3. Crexuomerpus. BaxxHeline cTeXMOMETPUUECKHUE 3aKOHBI. 3aKOH COXPAaHEHUS MacChl BEIIECTBA, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH MPOCTBIX OOBEMHBIX OTHOLIEHWMH, 3aKOH ABOIaJpo U CIEICTBUSA U3 3TOTO
3akoHa. OTHOCUTENbHAS IIJIOTHOCTD I'a30B.

4. DKBHUBAJICHT U MOJIIpPHAs Macca 3KBUBAJIEHTA (3KBUBAJIEHTHAs Macca) MPOCTBIX U CIOXKHBIX BEIIECTB.
Mosipablii 00beM SKBUBaJICHTA (3KBUBAJICHTHBIA 00beM). 3aKOH SKBUBAJICHTOB.

5. SlnepHas Mozenb aroMa. ATOMHBIE CHEKTPbl. DHEPreTUUECKOE COCTOSIHUE JIEKTpOHA B aToMe. [IoHs-
THE O KBaHTOBBIX yHciax. [ 1aBHOe, OpOUTAIbHOE, MATHUTHOE U CIIMHOBOE KBaHTOBBIE uncia. [Ipenenst
ux n3MeHenns. HopmanbHoe 1 BO30YXK/I€HHOE COCTOSIHUE aTOMA.

6. CtpoeHue >EKTPOHHBIX 000J04YeK aTOMOB. [IpMHIMIT HaMMeHbIEH dHepruy, npaBuwio ['yHaa, npuH-
uun Ilaynu. DnexkTpoHHas CTpyKTypa aToMOB M nepuoanyeckas cucrema .M. MenneneeBa. @opmyiu-
poBka nepuoanyeckoro 3akona J[.J1. Menneneesa. Hanummre 351eKTpoHHBIE U 3JIEKTPOHHO-Tpaduyeckue
(bopMyIIBI aTOMOB C OPAIKOBBIMU HOMepamu 13,22,29,50,74.

7. Xumudeckas cBsi3b. BUIbI XMMUYECKOM CBSI3M: KOBAJIECHTHAsI, HOHHAs U MeTaindeckas. [londpHas u
HEMoJIIpHas KOBAJICHTHAS CBs3b. J[Ba MexaHW3Ma 00pa3oBaHUS KOBAJCHTHOW CBSI3U (OOBIYHBINA M JIOHOP-
HO-aKLEeNTOpHbIH). [IoHsATHE O IMIIOJIPHOM MOMEHTE MOJIEKYJl. YKaKuTe TUIIbI cBA3el B Mosiekynax: CI2,
HCI, KBr, KHSO4?

8. DHeprus MOHM3aLUH, DPHEPIUs CPOACTBA K IEKTPOHY. DJIEKTPOOTPHULIATENBHOCTh. OTHOCHUTEIbHAS
ANEKTPOOTPHULATEILHOCTb. XapaKTep U3MEHEHHUS €€ BEIMUMHBI B PAJIaX U MepHoJax NepruoanYecKoi cu-
crembl J[.M. Menneneesa. Crenenp okuciieHus. OnpenenuTe CTENeHb OKUCIEHUS BCEX aTOMOB B MOJIE-
kynax: HNO3, CaH2, KMnO4, (NH4) 2Cr207.

9. Xnmnueckas TepMoauHaMuKa. OTKpBITBIE, 3aKPBIThIE U U30JIMPOBAHHBIE CUCTEMBI. [IoHATHSA O BHYT-
pPEHHEH SHEPrHH, SHTPOINHHU, SHTAJBIINUA, W300apHO-M30TEPMUUYECKOM MOTeHIMane. Pacuer TemoBoro
s dexTa XUMUUECKONH peakuuu. TepMoJIuHAMUYECKHE YCIOBUS BO3MOXHOCTH MPOTEKAHUSI XMMHUYECKHUX
peaKkuuid.

10. Xumnueckast kuHeTHka. CKOPOCTh XMMHUYECKUX PEAKIMNA. 3aBUCUMOCTh CKOPOCTU PEAKLUI OT KOH-
LEHTPALlUM pearupyrolux BEIIeCTB U JaBleHUs. 3aKOH JeHCTBymuUX Macc. KoHcTaHTa CKOpOCTH XU-
MUYECKON peakuyu. Bo CKOJIBKO pa3 yBeIMUHUTHCA CKOpOCTh peakuuu: N2+3H2-> 2NH3 npu yBenuue-
HUU JABJIEHUS B 2 paza?

11. Xumunueckast knHeTuka. CKOpOCTh XUMUYECKUX PEAKLUN. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peak-
uuu ot temneparypsl. [lpasuno Bant-I'opda. DHeprus axTuBanuu. DHepreTudeckue Juarpammbl 3K30-
U SHJIOTEPMHUYECKHX MpoleccoB. Kak M3MEHHUTCS CKOPOCTh pPeaklnu, UMEIOLIed TeMnepaTypHbIi Ko3g-
¢unueHT y=3, npu noBbleHnu TemmnepaTtypsl ¢ 20 1o 60 0C?

12. Xumuueckass kuHeTHKa. PakTOphl, BIMSIOIIME HA CKOPOCTh XMMHUYECKHUX peakuui. KarammzaTopsl.
3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX peakiuil oT kaTanu3aropa. [1onoKUTenpHbli 1 OTpULIATEIbHBIN Ka-
Tajau3. JHEPreTHIecKas JuarpaMmma KaTaluTHIecKoro npouecca. Kakoe BiIMsiHME 0OKa3bIBaeT KaTalIU3aToP
Ha COCTOSIHME XMMHUYECKOI0 paBHOBECHA?

13. Xumunueckoe paBHoBecue. KOHCTaHTa XMMHUECKOTrO paBHOBECHs. BiMsiHNE KOHIIEHTpaIUK, TeEMIIEpa-
Typbl U JaBJIEHHUs Ha cocTostHue paBHoBecus. [IpuHnmn Jle-Illatense. Kak cnenyer n3MeHUTH yCIOBUS
11 Toro, yToObl paBHOBecue peakuun COCI2 =>CO+CI2 AH> 0 cmecTtutsh BpaBo?

14. PactBopsl. Knaccudukanus pacTBOpoB 10 CTENEHU JTUCIIEPCHOCTH. MECTO pacTBOPOB Cpelu IPYTUxX
JUCIEPCHBIX cucTeM. PacTBopuMOCTh TBepAbIX BelecTB B Boje. Koadduuuent pacrsopumoctu. Hacol-
IIIEHHBIE, HEHACBIIIIEHHBIE U NTEPECHIIIEHHbIE pacTBOPHI. TernsoBbie 3¢ (eKThl IPU PACTBOPEHUH.

15. PactBopsl. CriocoObl KOJIMYECTBEHHOT'O BBIPAXKEHUSI COCTaBa pacTBOpoB. MaccoBas, oObeMHasl U
MOJIbHas 10/1M. MaccoBasi, MoJIsIipHasi 1 HOpMaJlbHasl KOHIEHTpauuu. MomsuibHOCTh. Ilepexon ot ogHOro
crocoba KOJIMYECTBEHHOI'O BBIPAKEHHS COCTaBa pacTBopa K japyromy. Haiitu maccoByro, MOJISIpHYIO U
HOPMaJIbHYIO KOHIIEHTpPAllMU pacTBOpa XJOpuAa Kaiuplus ¢ MaccoBoi ponei 20%. IlnoTtHoCTh pacTBOpa
1,2 r/cMm3.

16. PacTBOpBI HENEKTPOIUTOB. J{aBIeHNE HACBHIILIEHHOTO MTapa pacTBOPUTENS HaJl PacTBOPOM M Haj 4M-
CTBIM pacTBOpUTENeM. 3aKoH Payisa. Kak MOKHO paccuMTaTh NOBBINICHUE TEMIIEPATyphl KMIIEHHUS U T10-
HIDKEHHE TEMIIEPATYPhl 3aMEp3aHMsl pacTBOPA 10 CPABHEHMIO C paCTBOpPUTENIEM?



17. B 4em cocTOMUT CyIIHOCTb sIBJI€HHE ocMoca? Kak onpenennTh BEIMUMHY OCMOTHYECKOIO JIaBJIEHUS B
pactBopax HedekTpoiuToB? 3akoH Ban-I'odda.

18. DnekTponuTnyeckas auccormanus. Jucconuanus ciaadbix JIEKTPOIUTOB KaK PAaBHOBECHBIN Mpolecc.
Crenenp qucconuanyy U KOHCTaHTa auccouranun. GakTopsl, BIMAIOIINE HA IPOLECC JUCCOLUALUU. 3a-
KOH pasz0aBienus OcBanpaa. Kak Oyzer BIUATh Ha COCTOSHHE PaBHOBECHUS! YKCYCHOW KHCJIOTHI BBE/ICHHUE
B CUCTEMY aleTaTra HaTpus?

19. PacTtBOpbI 251eKTpOaUTOB. Jlucconuanusi CpeAHNX, KUCIBIX U OCHOBHBIX cojiel. Jluccouuamusi KUCIOT
n ocHoBanuil. Crynenudaras auccouuauus. [Ipusenure npumepsl. Mcnosb3oBanue 3akoHOB Payns u
BanTt-T'odda mis onrcanus CBOMCTB 2IEKTPOIUTOB. M30TOHMYEeCKUi KOdhDHUIESHT.

20. Peakiu HOHHOTO 0OMEHa B paCTBOPAX 3JIEKTPOJIUTOB. Y CIIOBHSI MPAKTHYECKONH HEOOPATUMOCTH IPO-
TEKaHUs peakluil HoHHOro ooMeHa. HanumunTe MoJeKyssipHble 1 MOHHO-MOJIEKYJIIPHbIE YPaBHEHUS pe-
aKUUH, WITIOCTPUPYIOLIUX 3TU YCIOBHUSL.

21. ManopacTtBopuMbI€e 3JIEKTpoJauThl. PaBHOBECHE B cucTteMe ocanok — pactBop [Ipoussenenue pactso-
pUMOCTH. YCIOBUS 00pa3oBaHMs M pacTBOpeHUs ocagkoB. OOpa3oBaHHE OCAJKOB U 3JIEMEHTHI Kade-
CTBEHHOTO aHAJIM3a.

22. XKectkocTb Bobl. BpeMeHHas U HOCTOsIHHASL )KECTKOCTh. MeTO/1bl CHUKEHMSI JKECTKOCTH BOJIBI.

23. DnexkTposnTUyecKas nuccounanus Boabl. MloHHOe mpousBeneHue BoAbl. BonopoaHblil moka3aTensb.
lkana BogopoaHoro nokasareis. Konopumerpuueckue U NOTEHIMOMETPUYECKUE METObI ONPEIEICHMUS
pH cpensl. Unnukatopsl. MI3MeHeHne OKpacKyu MHAMKATOPOB B 3aBUCUMOCTH OT PEAKIIUH CPENIBI.

24. I'mpponus. I'maponus coneil. KonmnuecTBeHHbIE XapaKTEPUCTUKH ITpouecca rujipoiusa. Crenenp ruj-
poim3a ¥ KoHCTaHTa rujposnia. CMerienue paBHoBecus mpoiecca ruipoiunsa. HeoOpatumslil rusiponus.
Hanumure B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIPHOM BUJIE YPABHEHUS peaklUil TUAPOIIN3a CAEAYIOIUX
coneil: FeCl3, K3PO4, Na2S04, Al2S3 . YkaxuTe peakiiuio cpebl B BOAHBIX PACTBOPAX ITUX COJICH.

25. OKuCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. CTeneHb OKUCIEHUs ieMeHTa. OKUCIUTENb U BOC-
cTaHoBHTENb. [Iponecchl okucaeHus u BocctaHoBieHus. [IpuBeuTe npuMepsl TUIIMYHBIX OKUCIIUTENEH U
BoccTraHoBHTENEH. Kakue mporecchl mpeAcTaBiIsiioT co00i MPOIecchl OKUCICHHUS, a KaKue BOCCTaHOBIIC-
Hus: S-2 -> S0 Cr2072- ->Cr+3 Mg0->Mg+2  O2 +2H20->40H-

26. Kimaccudukanmsi OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil. [IpuBenuTe nmpuMepsl peakuuil Kax-
noro tuna. CocraBbTe YpaBHEHUS COOTBETCTBYIOIIMX PEAKLU C MOMOIIBIO METO/a 3JIEKTPOHHOro Oa-
JIaHCca.

27. XapakTep B3aUMOAEHCTBUS METAJIOB € BOJIOW, pacCTBOpaMH CoJjiei, 1menodei u kucnot. OcobeHHoCcTH
B3aUMOJICMCTBUS METAJUIOB C KOHLIEHTPUPOBAHHOW CEpPHOM KHMCIIOTOM M a30THOM Kuciotou. Kak pearu-
pyeT *kene3o ¢ CWIbHO pa30aBiIeHHOH, pa30aBlIeHHOW M KOHIIEHTPUPOBAHHON a30THOM kuciotoi? Co-
CTaBbTE YPABHEHMSI COOTBETCTBYIOIIMX PEAKIIHI.

28. BO3HUMKHOBEHHME CKauka IOTEHIMala Ha TPAHULIE METAJI-pAacTBOp coiu MeTauia. CTaHIapTHBIN
ANEKTPOAHBIN MOTEHIUal. PsJ CTaHJApTHBIX AJIEKTPOHHBIX MOTEHIMAIOB MeTauioB. Kakue BBIBOIBI
MO’KHO CZI€aTh UCXO/S U3 MOJIOKEHUS MeTalla B psLy?

29. BonopoaHelii 371€KTpoJ. YCTPOMCTBO U 3EKTpOAHbIE Ipouecchl. CTaHIapTHBIN BOJOPOIAHBIN AJIEK-
TPOJ. 3aBUCUMOCTb BEJIMYMHBI TIOTEHIMAJIa BOAOPOJHOTO 31eKTpoaa oT pH cpensl.

30. 'anpBaHnYecKHUe A1eMEHThl. Kak MOKHO MPaKTUYECKU OMPEENIUTh IEKTPOAHBIN MOTEHIIMAT MeTall-
na? Ot kakux (aKTOPOB 3aBUCHUT BEJIMUMHA IJIEKTPOJHBIX MOTeHIHanoB? YpaBuenue HepHcra. YpaBHe-
Hue HepHcra 115 MeTauiMueckux 3JeKTPOIOB MPU CTAHIAPTHBIX YCIOBUSX.

31. Tunel ranbBaHUYECKUX 3JEMEHTOB. XMMHUECKHE, KOHLIEHTPALIMOHHBIE U TEPMOTaJIbBAHUYECKHUE DIIE-
MeHThl. D.J1.C. ralbBaHNYECKHX AJ1eMEHTOB. [IpuBeauTe npuMepbl. YKaKuTe MPOLECCHI, MPOTEKAOIINE
Ha 3JIEKTpoJiax, u paccunraire 3/]C MeaHO-IIMHKOBOr0 XUMUYECKOTO FaJIbBAHUYECKOT'O DJIEMEHTA.

32. Obpatumbie 1 HEOOpaTUMBIE IIEKTPOAHBIC TIpoliecchl. OOpaTUMbIe U HEOOpAaTUMBIE JEKTPOIBI. TH-
bl 0OPAaTUMBIX 3J1E€KTPoI0B. [IpuBeanTe mpumepsl.

33. Kopposus metammoB. Kiaccudukanmsi KOppO3HOHHBIX MPOIIECCOB. XUMUYECKAs M AJIEKTPOXUMHUYE-
ckas kopposus. [Ipusenure npumepsl. MUKpO - 1 MakporajabBaHU4ECKHE 3JIEMEHTHI. [IpUunHbI 351eKTpO-
XUMHUYECKON TreTeporeHHOCTH MOBEpPXHOCTH MeTasuia. Kakue mponeccsl MpoTeKkaoT Ipyu KOPPO3UU LIMHKA
C IPUMECSIMHU KEJIe3a B KUCIION cpene?

34. DneKTpOoIHbIE MPOLIECCHl MTPU KOPPO3UU MeTauioB. KaTomaHble peakiuu B KUCIBIX, HEUTPAJIbHBIX U
IIETIOYHBIX cpeax. UeM MoKeT ObITh BbI3BaHA DJEKTPOXUMHUECKAs T€TepPOreHHOCTh MOBEPXHOCTH Me-
Tauia’?



35. Ionspuszanus u Aenoaspusanys 3JeKTpo1oB. Kak BIUAIOT 3TH NMpoLEcchl Ha KOPPO3HUI0 MeTailios? B
YEM COCTOUT CYITHOCTh BOJIOPOJIHOMN M KUCIOPOJAHOM NE€MOIApU3ALIUN?

36. DneKTpoJIU3 ¢ pACTBOPUMBIMU M HEPACTBOPUMBIMH 3j1eKTpoaMu. [lopsiiok pa3psiga HOHOB Ha BJIEK-
TpoJax mnpu 3aekTponuse. 3akoHsl Papajes. [IpakTnyeckoe MpUMEHEHHE MTPOLECCOB IEKTPOIH3A.

37. CnocoOsl 3aIIUTHl METAJUIOB OT KOPPO3UH. MeTaulnyecKre KaToAHbIe U aHOJIHBIC MOKpbITHA. Pac-
CMOTPHUTE Ha KaKOM-JIMOO MpUMEpEe MEXaHU3M 3aIIUTHOIO JIeHCTBUE aHOAHOTO METAJUIMUYECKOTO MOKPHI-
THSI B KUCJIOU Cpelie.

38. CrocoObl 3a1uThl METAJUIOB OT KOppOo3uu. MeTaindeckue KaToAHbIE U aHOIHbIe MOKphITUsA. Kak
MIPOTEKAET KOPPO3Hs METallIa ¢ KaTOJHBIM METAITTHYECKUM MOKPBITHEM MPU HAPYIIEHUH €T0 LIEeJI0CTHO-
CTH B BOJHOMU cpeJie B IPUCYTCTBUM KHUciiopoaa?

39. CniocoOslI 3alIMTHI METAIIOB OT KOppo3uu. HemeTannueckue 3aluTHbIE TOKPBITHS. Buabl HemeTa-
JIMYECKUX 3AIIUTHBIX MOKPHITUH U UX IPUMEHEHUE.

40. CrtocoOBbI 3aIUTHl METAJUIOB OT KOPPO3un. XUMHYEcKass 00paboTka cpenbl. Perynuposanue pH, yna-
JIEHUE KUCIIOpOa.

41. CnocoObl 3alIUThl METANIOB OT KOPPO3UHU. DJIEKTpoXuMHueckas 3ammura. [IporekropHas 3ammura u
KaTO/Has 3alluTa.

42. Oco0eHHOCTH OpPraHuYeCcKUX coenuHeHUi. Teopust XUMUYECKOTo CTpoeHus. M3oMepusi 1 TOMOJIOTHS.
Krnaccugukanus, cTpoeHre 1 HOMEHKIJIaTypa OPraHUYECKUX COEAMHEHUH.

43. Knaccudukaius opraHM4ecKiX peakiuil o XxapakTepy XUMUYECKOH CBSI3U. YTIIEBOJAOPOIbI: aJIKaHBI,
LUKJIOAJIKAHbI, AJIKEHBI, aJIKUHBI, AJIKAAUCHBI, ADOMATUUYECKHE COSTUHEHUS.

44. TIpou3BOAHBIE YIIIEBOJOPOIOB: TAIOT€HIIPOU3BOIHBIE, CIIUPTHI, allbACTUbI U KETOHBI, (DEHOIIbI, TPO-
CTBIC 2(UPHI, KAPOOHOBEIC KUCIIOTHI, CIIOKHBIE 3(DHUPBI, HUTPOCOCTUHEHUS, AMUHBI.

45. MoHOMEpBI, OJIUTOMEPHI U MOJIMMEPhl. MeToIbl OyueHus MOIUMEpOoB. Peakiiny moauMepusanuu u
noyinkoHaeHcauuu. CTpoeHue U CBOWCTBA IOJUMEPOB.



IIxana ouennBanus IPESEHTALIUU

Heckpunropsl

MuHUMaILEHBIN OTBET
2

W3510>XeHHBIH, pacKpBITHIA OTBET

3

3aKOHYEHHBIH, ITOJIHBIA OTBET
4

O0pa31oBEIif, IPUMEPHBIi; [10-
CTOMHBIN NOApaXaH!s OTBET 5

PackprrTie mpobiaeMbl

[IpoGnema He packphITa.
OTCyTCTBYIOT BBIBOJIBI.

[Ipob6nema packpsiTa HE TIOITHO-
CTBIO.

BrIBO/IBI HE C/1enaHbl W/UITH BbI-
BOJIbI HE 0OOCHOBAHBI.

[Ipobnema packpsita. [IpoBenen
aHaM3 npoOJieMbl Oe3 MpuBIIe-
YeHUs AOMOIHUTEIbHON IuTepa-
TYpBIL.

He Bce BBIBO/JIbI CACJIaHbI I/I/I/IJ'II/I
000CHOBAHHI .

[Ipobmema packpsiTa IMOIHO-
ctoto. [IpoBenen anaius npo-
OJIEMBI C ITPUBJICYEHHEM JIOTION-
HUTENILHO JITepaTyphl.
BpIBOIBI 000CHOBAHBI.

[IpencraBnexue [pencraBnsiemast nHpopManus [pexncraBnsiemas nHGopManys [MpencraBnsiemast nHpopManus [pexncraBnsiemast nHGoOpMaLKs
JIOTHYECKH HE CBs3aHa. HE CHCTEMaTH3UPOBaHa W/WIIM HE | CUCTEeMaTH3UPOBAHA U MOCJIENO- | CHCTEMaTH3UPOBaHA, OCIE0-
He ncnons3oBans! npodeccuo- TIOCIIeI0BATEIbHA. BaTeNbHA. BaTeJIbHA M JIOTHYECKH CBSI3aHA.
HaJIbHbIE TEPMUHBI. HUcnonp3oBan 1-2 npodeccuo- Hcnonp3oBano 6omee 2 mpodec- | Mcnomp3oBano Goee 5 mpodec-
HaJIbHBIA TEPMHUH. CHOHAJIBHBIX TEPMHHOB. CHOHAJIBHBIX TEPMHHOB.
Odopmienue He ncnons3oBans! napopMary- | Mcnonap3oBansl nHGOpMannoH- Hcnonp30BaHbl HHPOPMAINOH- [Iupoko ncroab30BaHbI HH-

OHHBIE TEXHOJOTHU
(PowerPoint).

Bonpme 4 ommbok B mpeacTas-
JsieMoid MH(GOPMAIHH.

HbIe TexHojoruu (PowerPoint)
YACTHYHO.

3-4 omuOKH B IIpeACTaBIAEMOM
uHpOpMaLHH.

Hble TexHonoruu (PowerPoint).
He 6onee2 ommboOK B mipencTaB-
nsieMoii HH(GOPMAIHH.

(hopMaIIOHHBIE TEXHOJIOTUH
(PowerPoint).

OTCyTCTBYIOT OLIMOKH B TIpeI-
CTaBJIsIeMO HH(OPMAITHH.

OTBeTHI Ha BOIIPOCHI

Her oTBeToB Ha BOmpoCHI.

Tonbko OTBETHI HA BJIEMEHTap-
HbI€ BOIPOCHI.

OTBeTHI HA BOIIPOCHI IOJIHBIE
W/ YaCTUYHO ITOJTHEBIE.

OTBeTHI Ha BOIIPOCHI TIOJTHBIE C
NPUBHJCHUEM IPUMEPOB /WU




ITacmopT KOMIIETEeH U

XUMus

®I'OC BO 13.03.03 «DHepreTndeckoe MalInHOCTPOCHHE)

B mponecce 0CBOSHHMS TaHHOW ANCHUILTHHBI CTYAEHT OPMHUPYET U IEMOHCTPUPYET CICAYIOIINE KOMIICTCHINN:

KOMIIETEHII

[lepeueHb KOMIIOHEHTOB

VHAEKC

OOPMVYJIMPOBKA

Texnomnorus ¢op-
MHPOBaHHS KOMIIE-
TeHLUH

DopMa OLIEHOYHOTO Cpe-
cTBa**

CreneHH ypOBHEH OCBOCHUS KOMITCTCHITUI

OIIK-6.

CnocoOeH MpoBOJMTH U3-
MEPCHUS DJICKTPUICCKUX U
HEAIEKTPHICCKUX BEIIMINH
PUMEHHUTEIBHO K 00BEK-
TaM mpoheCCHOHATBHOM
e TeIBHOCTH

BHATh:
MeTOI[I)I HU3MEPCHUS DJICKTPUICCKUX BCIIN-
YUH PUMEHUTENBHO K 00BeKTaM mpodec-
CHOHAITBHOM JIESITEIBHOCTH

MeToIB! M3MEpPEHUsT HEDIEKTPUUECKUX Be-
ITMYIHH IPUMEHUTENBHO K 00BEKTaM mpo-
(beccHOHANBHOMN IeATETbHOCTH

[YMETh:

[IpoBOANTH N3MEPEHUS IIEKTPUUECKUX Be-
VIMYUH IIPUMEHUTEIIBHO K O6'I)CKT3M npo-
(heccCHOHATBHON EATeTbHOCTH

[IpoBOANTH U3MEPEHUS HEIEKTPUUECKHUX
IBEJIMYMH IPUMEHUTECIILHO K O6'I)eKTaM po-
(beccHOHANBHOM JeATETbHOCTH

BIIAJIETD:

HaBbIkamu TIpOBEIECHHA U3MEPEHHS JJIEK-
TPUYECKUX BEJTMYNH IPUMEHUTENBHO K 005~
eKTaM TIPOPEeCCHOHATBHON eI TETBHOCTH
HaBbIkamu TIpOBEIEHHS H3MEPEHHS HEDIIEK-
TPUICCKUX BCIINYUH IMIPUMEHUTEIBLHO K 06’13-
eKkTaM MpoeCCUOHATIBHOMN e TeIbHOCTH

KonTaktHas pabo-
Ta ¢ 00yJaroIUMU-
Csl BO BpeMs ay -
TOPHBIX 3aHATHH B
(hopMe TeKITHiA,
mabopaTOpPHBIX
pabot. CamocTosi-
TeJIbHOE M3yUCHHE
TEOPETHYECKOTO
Kypca, TIOArOTOBKa
K 7a00paTOpHBIM
[pabotam
JlemoHCTpanys
CJIaii/10B TIpe3eHTa-
WA ¥ BUAEOPOIH-
KOB ITOCPEICTBOM
MYJIbTUMEIUHHOTO
000pyIOBaHUSL

Bompocs! uis cobecenona-
Hus co cryaeHtamu (KT1)
Bompocs! st cobecenona-
Hus co cryneHtamu (KT2)
Bompocs! 1 mpoMexy-
TOYHOM aTTecTaIun

YO,

K/P, T,

PT

MuHuManbHbIA: OOyUarouics 00iagaeT HeoOX0au-
MOM cHCTEMO 3HaHMI U BIaeeT HEKOTOPBIMU yMe-
HHUSMH.

bazoBerii: OOy4aromuicss IEMOHCTPUPYET PE3yIbTaThI
Ha ypOBHE OCO3HAHHOTO BJIAJCHUS y4eOHBIM MaTepu-
JIOM M y4eOHBIMH YMEHHUSIMH, HABBIKAMH U CIIOCO0a-
MU J1eSTeITbHOCTH.

[IpoaBuHYTHIA: JIOCTUTHYTHII YPOBEHB SIBIISETCS OC-
HOBO /17151 ()OPMUPOBAHUS OOIIEKYIBTYPHBIX H IPO-
(heccHOHAIBHBIX KOMIIETEHIINH, COOTBETCTBYIOIINX
rpedosanusm OI'OC.

**- CoxkparteHusi GopM OLIEHOUYHBIX CPeICTB cM. B npuioxeHuu 1 k @OC.
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[Tpunoxenue 1

Kk ®OC

Hepeqenb OLHCHOYHBIX CPEACTB M0 JUCHUILJINHE «XHuMHSD»

HaunmenoBanue oiie-
HOYHOTI'O CpEJICTBA

Kpatkas xapakrepucTuka OLEHOYHOI'O Cpejl-
CTBa

[IpencrasneHue OLlEHOYHOTO
cpeacta B POC

KonrponbHas padora
(K/P)

CpeacTBO IPOBEPKU YMEHUN TPUMEHSATD I10-
JTy4eHHbIC 3HAHUS JIJIs1 PEIICHUS 3a]1a4 OIlpe-
NIEJICHHOTO THIIA [0 TEME WM Pa3aeny

KoMIUIEKT KOHTPOIBHBIX
3a/laHui 110 BapuaHTaM

Pabouas Terpaap
(PT)

JIM1aKTHYeCKUi KOMIUIEKC, TpeaHa3HAaYeHHbIN
TSI CAMOCTOSITEIBHON PabOTHI 00YYaroMIerocst
1 TI03BOJISIOLIUI OLIEHUBATh YPOBEHb YCBOE-
HUSl UM y4eOHOTo Marepualia.

Oo6pasern paboueli TeTpaau

YcTHbIi onpoc cobe-

CpelicTBO KOHTPOJIS,, OPraHU30BaHHOE KaK
crieraibHas Oece/a rmeiaroruaeckoro padbor-
HUKa ¢ 00yJarOIIUMCSI Ha TEMbI, CBS3aHHBIC C

Bompocs! 1o

FOIIICTOCA.

Cell0BaHME, M3ydaeMOl TUCIUILTMHOMN, U pAaCCUNTAHHOE Ha |[TeMam/pas/iesiaM TUCIHUILIIH-
(YO) BBISICHEHHE 00beMa 3HaHUN 00y4aroIerocs mno HBI
OTIpe/IeIICHHOMY pa3zely, TeMe, podieMe u
T.11.
Cucrema CTaHIAPTU3NPOBAHHBIX 33JaHU,
Tect MOSBONAIOMIAA ABTOMATH3UPOBATE MPOUEAYDY | gy 0 ocrons o s rap e
(T) M3MEpEeHUs] YPOBHS 3HAHUM U yMEHUM o0yya-

TunoBbie KOHTPOJIbHBIC 3aIaHUSA, KOHTPOJBbHbLIE BOIIPOCHI WJ/IM MHBIC MaTEpUAJIbI, HQOGXOI[HMI)IC
AJA OHE€HKH 3HaHI/H71, yMe}mﬁ, HABBbIKOB M ONbITA 1€ATECJIbHOCTH, XaPAaKTCPU3YIOIIMX ITAIlbI (l)Op-

MHUPOBaHUSA KOMIIeTEHIINIi B Inpouecce oCBOCHUA NUCHUITJIMHBI

KonTpoJsbHbie padoThl

Bapuant Nel

1. Kakue coenunenus HaspiBatoTcsi okcugamu? Kakue u3 npuBeaeHHBIX OKCHIOB FeaOs, CrOs,
NO:, P>0s, MnO, MnO; sapistoTes KUCIOTHBIMU? Hanumure ypaBHeHUs peakuuil B3auMO/eH-
CTBHSI KMCIIOTHBIX OKCH/IOB CO ILEI0YaMHU.
2. Hanummre ypaBHEHHs peaklMid, C MOMOIIBI KOTOPBIX MOXKHO OCYIIECTBHTH CIIECIYIOIIHE

MpeBpaICHHS:

0~

t,C
Fe—Fe;03+HCl —?—Fe(OH); —» 7—Fea(SO4)s.
3. Hanunomre YpaBHCHHA peaKuHﬁ B3aHMOﬂeﬁCTBHH THAPOKCH A KallbIHA C CepHOﬁ KHCJIOTOfI,
IMPHBOJAIIHUX K 06p2130BaHI/IIO cpe,uHeﬁ, KHCJIOW M OCHOBHOI1 coieil. HazoBute IMOJIYUCHHBIC CO-

JIN.
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Bapuanr 2
1. Mcxo1 U3 NOJIOKEHHUs IEMEHTOB B IIEPHOJIMYECKOH CHCTeMe, JlaiiTe XapaKTepUCTHKY aTo-
MOB: a) cepsl; 0) Mapraxia.
2. CoctaBbTe opMYIBI OKCHIOB U THIPOKCHIOB 3JIEMEHTOB BTOPOTO MEPUO/Ia, OTBEUAIOIIUX HX
BBICHICH cTerneHu okucieHus. Kak m3MeHsercss KUCIIOTHO-OCHOBHOM XapakTep JTHX COEJHHE-
HHI?
3. Maiite onpejesieHHe NIEKTPOOTpHIATeIbHOCTH. Kak H3MEeHSeTCs 2JeKTPOOTPHLIATEIBHOCTD P-
aeMeHToB B VII-A noarpynne? Kak U3MeHsAETCS UX OKUCIIMTENBHASL aKTUBHOCTE U 1104eMYy?
4. Hanumute 351ekTpoHHble Gopmyiisl atomos Zn u Cl u cooTBeTcTBYIOMMX HOHOB: Zn>', CI”
Bapuanr 3
1. Mcrione3ys cripaBoyuHble JaHHBIE TabIMIIBI, ONpeenTe H306apHblii Termnosoit adpext AH os
XUMHYecKOoi peakuuu. Caenaiite BBIBOJ O BBIACICHHHM MM IOTJIOLICHUU TEIUIOTHI B IPOLIECCE
peakimu. Onpenenute u3MeHeHue HTporuu AS%os B X0/le XMMHUECKOH peakLH, TPOTEKa0-
e MpU CTaHJAAPTHBIX YCIOBUAX B UAEALHOM Ia3000pa3HoM cocTossHHH. OObACHUTE 3HAK H3-
menennst AS’9s B pesynbrare JaaHHON peakuun. OnpenenuTe M3MeHeHHe sHepruu Imu6Gca
AG"98 B X016 XMMHUECKOI PeaKIIvH, UCTIONb3ys CIpaBouHble naHHbie Tabmuisl Ne 5. ITo 3Haky
usMeHeHus sHepruu ['n66ca AG208 crienaiite BBIBO 0 BO3MOKHOCTH CAaMONPOU3BOILHOTO TIPO-

TCKaHUA.

Bemecteo | Cocrosnue
H AH%q5, Kl AG s, Kl S%0s, A
MOJTb MO MOJIb - TPamyc
C-H» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

1) HaNMIIUTE KHHETHYECKUE YPAaBHEHMA CKOPOCTEH MPAMOM peakiuu, 00paTHOM peakIMu U Bbl-
pa’keHHEe KOHCTaHThl PABHOBECHS;

2) ompenenuTe, B KaKyl0 CTOPOHY CMECTHTCS XHMHYECKOE PAaBHOBECHE MPH YBEIMYEHHH KOH-
HEHTPALUH TIEPBOTO HCXOIHOTO BEIISCTBA, TOBLIMICHHH TEMIIEPATYPEl U YBEIHUCHUH JIaBIICHUS.
1) 2C0(r)+02(r)<—>2C02(1‘) AH= -556,0 KI[}K

2) Fe304(|<)+c0(r)<—>3FeO(Kﬁ-COg(r) AH= 34,6 kx

Bapmuant 5
1. Beruucnure maccy BaCl-2H>O, Heobxoaumyr juist npurotosieHus SO0r pactBopa ¢ Macco-
Boit jiouei BaCly 5%.
2. Beruncnaute o6beM pacTBopa rHApokcuaa Hatpus p=1,41r/ecm’ (38%), HeoOXOAMMBIH s
MPUTOTOBJICHHS 2KI MOIOILIETO pacTBopa ¢ MaccoBoii gomneit NaOH 10%.
3. Beruucnure macey KoCOs, neodxoaumyto s npurotosienust 100mn 0,1M pactBopa.
4. Jns npurosnenus antudpuza k S5n Boasl npubaBwim 21 stunosoro cnupra CoHsOH
p=0,8r/cm’. Bbraucnute Temneparypy 3amep3anusi antudpusa.

Bapuant Ne6

1. Hanumure ypaBHEHHs AMCCOIMAIIMH Cleayomux aiektponutoB: a) Hi3PO4; 6) NH4sOH; B)
CaCly; r) (CaOH)2S04; 1) Ca(HCO3)s.
2. JlonuuunTe ypaBHEHUs peakliii, COCTaBbTe K HUM MOHHbBIEC YPaBHEHUS:

a) CaCOs;+HCl— 0) CaCL+Na3;POs—
3. K pacTBOpy YKCYCHOM KHCIIOTHI NMPUOABWIIM aleTaT HATPUs. B Kakyr CTOPOHY CMECTHTCS
paBHOBECHE AMCCOLHAIMH YKCYCHOH KUCIOTHI?
4. BeluncaMTe paBHOBECHYIO KOHIIEHTpaIuio HOHOB H' B pacTBOpe yKCYCHOM KHCIIOTHI C KOH-
uentpauueit 0,1 Mons/n (crenens auccouuanuu pasgua 0,13).
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TecToBblE 3aJaHUA

3AJIAHMUE 1. (BoiOepuTe BapMaHThl OTBETOB COIVIACHO TEKCTY 33/1aHus)
1. IIpocThie BemiecTBa

- IOJIUATUJIEH

+: rpacdur

+: ©ensr1il hochop

-1 aMMHaK

2. MonspHslii 00bEM raza usmepsercs B

-: MOJIb

+: /MO

+: M3/kMOIB

-: MOJIB/IT

3. Macca oHol a.e.M. paBHa

-=1lr

+:1,66%10-24 r

- 1,66%10-24 kr

+:1,66%10-27kr

4. Mons J1000T0 Ta3a 1pu H.y. 3aHMMaeT 00beM 22,4 11 -
CIIeICTBUE

-: 3aKOHa COXpaHEHHs MacChl BEIIeCTBA
-: 3aKOHA4 MOCTOSHCTBA COCTaBa

+: 3akoHa ABOragpo

-: 3aKOHA KpaTHBIX OTHOIIICHUH

-: 3aKOH4 PKBHBAJICHTOB

5. 1 mone AI(OH)3 HeitTpanu3syer ...... MOJIb COJISTHOM
KHCJIOTBI

-1

-2

+:3

-4

- 1,5

6. Peakmus mexxty NaOH + H3PO4 oTHOCHTCS K peakinu
: TIPUCOCTUHEHUS

. pa3oKeHUs

+: HeUTpanu3aIuu

- THApaTaluu

- 3aMEeIICHHUS

7. DKBHUBAJICHT — 3TO pealbHas UJIM YCIOBHAS YacTHUIla
BEIIIECTBA, KOTOPas B JAHHOW KHCIIOTHO-OCHOBHOM
peakiMy YKBUBAJIEHTHA OJITHOMY KaTHOHY BOJIOPO/1a WK
B JaHHOU OKHCIIUTEIIbHO-BOCCTAHOBHUTEIBLHOM PeaKlny
OJTHOMY ......

- HO3UTPOHY

- IPOTOHY

+: ANeKTPOHY

- KBapKy

-: HEHTPOHY



27

8. Maccy BeniecTsa, B3TOTO B KOJIMYECTBE | MOJIb,
HAa3bIBAIOT ...... Maccom

- CYMMapHOH

- aTOMHOH

- DKBUBAJICHTHO U

+: MOJIIpHOH

- MOJIEKYJISIPHOU

9. IIpocToe BemecTBO (B OTIIMYHE OT CJIOKHOTO) — 3TO
+: 030H

-2 (heHON

-1 coma

-1 METaHOJI

+: rpacdur

10. HanGonpmmii paanyc atoMa UMeeT

- K

-: Na

- Li

+: Rb

--H

11. DaeMeHT TpeThero Mepuoa. . .MMeeT BBICIIYIO
CTEIICHb OKHCTICHUS +4

-2 ocop

-: CKaHJIMH

-1 THTaH

+: KpeMHUH

- AIFOMUHHH

12. DnexrpoHHyto koHbuUrypanuwo 1s22s22p63s23p5 umeer
aToM

-: hocopa

+: XIopa

-: bpoma

-: hropa

-: a3oTa

13. CreneHb OKHCIIEHHS aTOMa XpoMa B
COE/IMHEHMHU. . .paBHa +3

- CrO

+: Cr203

-: CrO3

-: H2CrO4

-: Cr(OH)2

14. DnexkTpoHHas KOH(DUTypallus BHEIITHETO
SHEPTETHYECKOTO YPOBHSA aToMma docdopa
+:...3s23p3

-1 ...3s23p5

- ... 4s24p3

-1 ...2822p5

- ...4824p5
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IIpumepsl 3K3aMeHANMOHHBIX ONJIETOB

MHUHUCTEPCTBO HAYKH U OBPA3OBAHHUS POCCUMCKOM ®EJEPALIANA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE aBronomuoe OBPA3OBATEJIBHOE YYPEKJEHUE BBICIHEI'O
OBPA30OBAHMUsI

«MOCKOBCKUM MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

HOILI «Xumbuorex» / Aucuuniauna «Xumus» / 2016/2017 yuyeOuslii roa

Bujger Ne 1

1. CrexuomeTpuuecKkre 3aKOHBI: 3aKOH COXPAHEHHUsI MAcCChl, 3aKOH IOCTOSHCTBA cocTaBa. X ponb B
XUMHUU U COBPEMEHHas TpakTOBKa. ['a30BbIe 3aKOHBI: 3aKOH ABOTrajipo, ypaBHeHHue MeHaeneeBa-
Knanetipona.

2. KommuiekcHeie coenuHeHus (mpumepsi). OCHOBHBIE TMOHSTHS: KOMILIEKCOOOpa30BaTelb, JINTAH],
KOOpJAMHAIIMOHHOE ynciio. O0pa3oBaHNe KOMIUIEKCHBIX YacTHUI] B pacTBopax. CTyneHuaTble KOHCTaHThI
00pa30BaHMs KOMIUIEKCHBIX YAaCTHIl U KOHCTaHThI UX YCTOMUMBOCTH.

3. HanmmmuTte snekrponHyto GopmMyny aToma cepbl. K kakoMy 371€KTpOHHOMY CeMEHCTBY (THUIY) OTHOCHUTCS
cepa? YKaXuTe BaJICHTHBIE AJIEKTPOHBI, PACIIPEIEIUTE UX 110 FHEPTETUUECKUM slUeiKaM B HOPMaJIbHOM U
BO30Y>KJICHHBIX COCTOSTHUSX.

Honent HOL| Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./
3aB kad “Xumobmorex”, K.T.H., IOIEHT /Huxonatiknaa H.E./

VYTBepxaeHo Ha 3acenanuu . 201 r., mpoTokon Ne (coct. A.H. KyckoB)
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MWHHUCTEPCTBO HAYKH U OBPA3OBAHUA POCCUNCKOM ®EJIEPAITANA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE aBronomHoe OBPA3OBATEJIBHOE YUPEXKIEHUE BBICIHIET'O
OBPA30BAHUA

«MOCKOBCKHI IOJIMTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKHIi MOJIATEX)

HOLI «Xumbunorex» / Incuuniauna «Xumus» / 2016/2017 yuyeOHblii roa
Buier Ne 4

1. 3akon I'ecca. CnenctBus u3 3akoHa ['ecca. CriocoObI pacyeTa SHTAIBIMA PEAKIMi C HCTIOIb30BAaHHEM
3akoHa ['ecca (Ha KOHKPETHBIX IpUMeEpax).

2. Duepreruueckue guarpaMMbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI 2 NepHoa. 3aKOHOMEPHOCTH B
M3MEHEHUHU UX CBOMCTB ([UIMHA CBA3H, SHEPTUS CBS3U, MArHUTHBIE CBOMCTBA).

3. Bo ckonbko pa3 ymenbmutces ckopocTh peakuuu 2NO + Oz = 2NO2 npu pazb6aBieHUH CMECH pearupyro-
mwmx ra3oB B 3 pa3a? CocraBbTe HOpMyITy AJISl ONPEaeICHIs] KOHCTAHTHI PABHOBECHS JJAHHOM PEaKIIHH.

Houent HOLl Xumbnortex, k.X.H., IOLEHT /KyckoB A.H./
3aB kad “XumoOuorex”, K.T.H., TOIEHT /Huxomatiknaa H.E./

VYTBepxaeHo Ha 3acenanuu . 201 r., mpoTokon Ne (coct. A.H. KyckoB)
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MHWHHUCTEPCTBO HAYKH U OBPA3OBAHUA POCCUHCKOM ®EJIEPAITANA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE apronomuoe OBPA3OBATEJIBHOE YUYPEKJIEHUE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHWH NOJIATEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKMH ITOJIUTEX)
HOLI «Xumbunorex» / Incuuniauna «Xumus» / 2016/2017 yuyeOHbIii roa

Bujer Ne 7

1. DOurpomnwus BemiecTBa. 3aBUCUMOCTh SHTPOIUHU BEIIECTBA OT TEMIIEPATYpPhl, 00beMa, arperaTHOro COCTO-
STHUSI. DHTpoIus 00pa3oBaHuUsl BemiecTBa. lIpoliecchl, COMPOBOXKIAIOMMECS YBEIUUEHUEM U YMEHbBIIIE-
HHUEM SHTPONHH (IPUMEPHI).

2. Tlepmonnueckas cucrema anemeHToB J[. 1. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB aTOMOB
(paguyc aroma, SHEprusi MOHU3ALMU, CPOJCTBO K DJIEKTPOHY, MEKTPOOTPULATENBHOCTb). DHEPreTh-
YEeCKUE TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. B cucreme: A(r) +2B(r) « C(1)
paBHOBECHBIE KOHIIEHTpalMu paBHbI (Moyb/n ): [A] = 0,6; [B] = 1,2; [C] =2,16. Onpenenure KOH-
CTaHTY PaBHOBECHS PEAKITMHU U MCXOIHBIC KOHIICHTPAIIUH BemecTB A u B.
Honent HOL| Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./
3aB ka¢ “Xumbuorex”, K.T.H., JOLEHT /Huxonatikuga H.E./

VYTBepxaeHo Ha 3acenanuu . 201 r., mpoTokon Ne (coct. A.H. KyckoB)
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MHWHHUCTEPCTBO HAYKH U OBPA3OBAHUA POCCUHCKOM ®EJIEPAITANA

OEJEPAJIBHOE 'OCYJAAPCTBEHHOE astonomaoe OBPA3OBATEJIBHOE YUPEXKJIEHHUE BBICHIET'O
OBPA3OBAHMUsI

«MOCKOBCKHI1 OJIMTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKHIi MOJIUTEX)

HOLI «Xumbunorex» / Incuuniauna «Xumus» / 2016/2017 yuyeOHbIii roa
Buuer Ne 17

1. CMeH_IeHI/Ie XUMHUYCCKOI'O paBHOBECHUA IIPpU HM3MCHCHHUHW BHCHIHUX YCHOBHﬁ. HpI/IHI_[I/IH JIe IllaTenne:
TEPMOAUHAMHNYICCKOC U KUHCTUYICCKOC 000CHOBaHUE.

2. T'maponu3 Kak mpuMmep HPOTOIUTHYECKOro paBHOBecus. ['MApONM3 KaTWOHA U aHUOHA (TIPUMEpHI).
[Tonusii (He0OpaTUMBII) TUAPOTIU3 (TPUMEPHI).

3. PeaKHI/IH TOPCHHUS KUAKOTI'O 9TUJIOBOI'O CIIMPTA BBIPAXKACTCA TCPMOXUMUYCCKUM YPABHCHUCM:
C2HsOH(xk) + O2(r) = 2COa(r) + 3H20(%); AH=?

Breruucnure TemnoBoi 3¢ heKT peaKkIuu, eClii U3BECTHO, UYTO TEeI1oThl 00pa3oBanus CoHsOH(k), CO2(T)
n H,O(kx) cooTBeTCTBEHHO paBHEI, KJ[>k/Moutb: -277,67; -393,51 u -285,84.

Houent HOLl Xumbnortex, k.X.H., IOLEHT /KyckoB A.H./

3aB ka¢ “Xumbuorex”, K.T.H., JOLEHT /Huxonatiknga H.E./

VYTBepxkaeHo Ha 3acemannu . 201 r., mpoTtoxos Ne (coct. A.H. KyckoB)



