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1. Ilean ocBOeHUS TUCHMILIMHBI

Henan u 3aga4y JUCHUILIMHBI

K ocHOBHBIM 1€eJ1IM OCBOCHUS AUCIUILIUHBI « XUMUSD CIETYET OTHECTH:

— (hopMHUPOBAHHNE HABBLIKOB COBPEMEHHOTO XUMHUUYECKOTO MBITIIICHUS;

— (hopMHUPOBAaHHUE HABBIKOB HCIIOJIb30BaHNS XUMHUYCCKUX 3HAHUN U YMEHUH B
MPAKTUYECKOHN JESATETbHOCTH;

— BOCIIUTaHUE y CTYJCHTOB XMMHYECKOM KYyJIbTYpbI, KOTOpas BKJIIOYAET B
ceOs1 BBIPaOOTKY MPEJCTABICHUN O PO M MECTE XMUMHHU B COBPEMEHHOM MHpE,
MOTPEOHOCTh KPUTUUECKH OCMBICIUBAThH U HCIIOJIL30BATh JJISl TIOMOJTHEHUS CBOMX
3HaHUW aHAJIMTUYECKYI0 HHPOPMAITHIO;

— (GopMHUPOBAHHUE €CTECTBEHHOHAYYHBIX IIPEJCTABICHHM O BEIECTBAX H
XUMHUYECKUX Tpolieccax B IPUPOJIC, TEXHUKE, IPOM3BOJICTBE MaTepualoB U
000py10BaHUS JUISl IPOMBIIIJIEHHOCTH.

K ocHOBHBIM 3a1a4aM OCBOEHUSI TUCIUIUIMHBI « XUMUSD» CIEAYET OTHECTHU:

- OCBOEHHE OCHOB METOJIOJIOTUM HAYYHOI'O 3HAHUS O XUMUU U METOJIax
XUMHUYECKUX HCCIICIOBAHUM;

— OCBOCHHME TEOPETUYECKUX MPEACTaBICHUM, COCTABISAIOMMX (YHIAMEHT
BCEX XMMHUYECKUX 3HAHUN U CBOMCTB JIEMEHTOB M 0OPa30BAaHHBIMU MUMH MPOCTHIX
U CJIOKHBIX OPTaHUYECKUX U HEOPTaHUUECKUX BEIIECTB;

— M3YUYCHHE MEXaHM3Ma IMPOLIECCOB U YCIOBUN UX MPOBEJACHUS B MPUPOJIE U
Ha IIPOU3BOICTBE (OCHOBBI XUMHYECKOH TEPMOJIUMHAMUKH, KHHETUKH, PABHOBECHS,
AIEKTPOXUMHUYECKHE MPOIIECCHI);

— OCYIICCTBJICHHE HEOOXOIUMBIX PACUYE€TOB, CBSI3aHHBIX C MPHUTOTOBJICHHUEM
PacTBOPOB M AHAJIM30M BEIIECTB;

2. Mecto nucuuninnbl B cTpykrype OOII

Juctummaa «XUMHUS» OTHOCHUTCS K YHCITY NMPO(EeCCHOHAIBHBIX YYCOHBIX
JTUCIUTIINH 0a30BOM YaCTH MPOrpaMMbl OaKagaBpa.

JuctunnrHa « XuMHs» B3aUMOCBSI3aHa JOTUYECKHU U COAEpKaTeIbHO-
METOJIMYECKH CO CIEAYIOIUMU JUCHUITMHAMU U npakTukamu OOLT:

- be3onacHOCTh KU3HEACATSIILHOCTH;

— Marepuanosenenue u TKM;

- [TpombInIeHHAS YKOJOTHS;

—DKojoruyeckas 6€30MacHOCTh MPOU3BOICTB.

3. TpeOoBaHusi K pe3yJibTATaAM OCBOEHHS TUCHMUILINHBI

B pe3yibTaTC OCBOCHUSA JUCHUIIJIMHBI CTYACHT JOJIKCH:
3HATb:

® OCHOBBI METOHOJIOTUM HAYYHOT'O 3HAHUS O XUMUU U METOJAX XUMUUYECKUX
HUCCIECAOBAHUM;
® 3HAThb OCHOBHBICE METOAbl U TMPHUHIMIBI TOWCKA M KiIaccupuKamu
nH(pOpMaIU 0 XUMHUH U METOJaX XUMHUECKUX HCCIIEOBAHUM;
YMeETh:



® aJeKBaTHO BOCIIPUHUMATH HH()OPMAITUIO O XMMHUH U METOJaX XUMHYECKUX
HCCICI0BaHUM;

® yMETh HAXOJUTh, KJIACCU(PHUIIMPOBATH U OIIEHUBATh HAWJEHHYIO O XUMHUHU
A METoJaX XHMHYECKHX  HCCICIOBAHMM, a TakK K€ HCIIOJL30BaTh €€ I
MIPAKTUYECKOMN JIEeITEILHOCTH;

® BBIBIIATH CYIIHOCTh XHWMHUYECKHX TPOOJIEM, BO3HUKAIONIMX B XOJE
poecCHOHANTEHON JEATEIBPHOCTH, MPUMEHATHh IS WX PEIICHUS W3BECTHBIC
METO/IbI SKCIIEPUMEHTAIBHBIX XUMUYECKUX UCCIIEA0BAHUMN

BJIa/1€Th:

e HaBBIKAMH IMOCTAHOBKH IIEJIM B XUMHUYECKHUX HCCIICIOBAHNS,

® METOJaMH CaMOOPTaHM3AIMH U CaMO00Pa30BaHus B 00JIACTH XUMUM;

® HaBBIKAMH BBIPAOOTKM MOTHBAIIMKM K BBITIOJIHCHUIO MPOGECCHOHATBHON
JEATEeIbHOCTH, K PEHICHUIO0 3HAYMMBIX MPOOJIEM, CBA3AHHBIX C MPOTEKAIOIIUMHU
XAMHUYECKUMH MPOILIECCAMU

e METOJAUKaAMH MPOBEJICHUSA AKCIIEPUMEHTAIBHBIX XUMHUYECKHUX
HCCIeI0BaHUN

4. TlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs! M0 JUCHHUIIJIMHE
(MOayJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHS
o0pa3oBaTeIbHON POrpaMMBbl.

B pe3ynbraTe OCBOEHUS JUCHUIUIMHBI (MOOyJsl) Yy  oOOydaromuxcs
bopMHpYIOTCS  CHENYIONME KOMIETEHIIMM W JIOJDKHBI  OBITh  JOCTUTHYTHI
CJIEIyIONTME PEe3yJIbTaThl OOYYEHHS Kak 3Tan (pOPMUPOBAHUS COOTBETCTBYIOIIMX

KOMITETCHITU:
B pesyasbTare
OCBOEHHU
Kon o0pa3oBaTe/iLHOI IlepeyeHb MIAHUPYEMBbIX Pe3yJbTATOB
KOMIIeTEeHITHH NpoOrpamMmbl 00y4eHHUs MO AUCHUILINHE
odyuarouuiics
JA0JI7KEeH 00J1a/1aTh
OIIK-2 CMOCOOEH MPUMEHATh | 3HATH:
COOTBETCTBYIOIIH 3HaTh 0a30BbIC OCHOBBI XUMHUH U OCHOBHBIC
uzuxo- 5 METO/IBI IPOBENIEHUS XUMUYECKUX MCCIIEN0BAHMMI
MaTeMaTHYCCKHMA —
amnmapar, METObI
AHATH3A I BBISBJISTH CYIIHOCTh XUMHUYIECKUX npo6nevM,
MOJEITHPOBAHHS, BO3HUKAIOIIUX B X0/1€ TPO(HeCCHOHATHLHOM
TEOPETHUSCKOTO 1 JIESITSIIBHOCTH, IPUMEHSITD JUISI HX PEIICHHUS
SKCTIEPUMEHTATHHOTO 3BECTHBIE METO/BI IKCTIEPHMEHTAIBHBIX
T p— XUMHUYECKHUX UCCIICIOBAHHIA
permenyu BJIa/IeTh:
PO eCCHOHATBHBIX METOJIMKAMHU MTPOBECHUS IKCTIEPUMEHTAIBHBIX

3a1aq XUMHUYECKUX HUCCIIEIOBAHUI




4. CTpyKTYypAa U coepKaHue TUCUUILIMHBI

OO61ast TpyA0EMKOCTh NUCHHUIUIMHBI COCTABIISIET S 3a4€THBIX €IUHUIBL, T.C.
108 akagemuueckux daca (M3 HUX 54 yaca — caMOoCTOATEIbHas paboTa CTYJCHTOB).
Paznensl qucuuIUIMHEbL « XUMHS» U3Y4aroTcs Ha IIEPBOM Kypce.

Jlektuu — 27 9acoB, MPaKTUYECKUX 3aHATHA — 18 yacoB, j1abopaTOpHBIX
pabot — 9 yacos, (hopmMa MPOMEKYTOYHOTO KOHTPOJIS - IK3aMEH.

CtpykTypa M coiep)kaHue AMCUUIUIMHBI «XUMHS» MO CPOKaM U BHIAM
paboThl OTPAXKEHBI B MIPUIIOKCHHH.

Coneprxkanue pa3ieioB JUCHUILIHHbBI

OcCHOBHbIC IOHATHUS U 3aKOHbI XUMHU

Xumusl KaKk TpeaMEeT ecTecTBOo3HaHus. lIpenMeT XUMHM M €ro CBs3b C
JPYTMMHM HayKamHu. 3HAUEHUE XUMHUHM B U3YYCHUU MPUPOAbL. XHMHUS M OXpaHa
okpyxkartomiei cpeapl. OCHOBHBIE pa3feibl XUMHUU U METOAbl HUX H3YUCHHS.
OCHOBHBIE TIOHATHUS XUMHUU: aTOM, MOJIEKYJIa, XUMUUECKUN AJIEMEHT, SKBUBAJICHT,
MOJIb, MOJISIPHAsI Macca, KJIacChl HEOPTaHUUECKUX coequHeHn. OCHOBHbBIE 3aKOHbI
XUMUU: 3aKOH COXPAHEHHUsI MacChl U SHEPTUHU, 3aKOH MOCTOSHCTBA COCTABa, 3aKOH
SKBUBAJIICHTOB U 3aKOH ABOTajpo.

Crtpoenne aToma

Bo3HukHOBeHHE U pa3BUTHE MPOOJIEMBI CTPOEHUS aToma. SaepHas Moienb

atoma no . Pesepdopay. CoctaB aTOMHBIX sifiep, MPOTOHHO-HEUTPOHHAS
teopuss [.JI. Urnarenko u E.H. I'amona. M3oromel. CTpoeHHE 3IEKTPOHHBIX
obOonouyek aromoB. OcHoBHble moctynatsl H. Bopa. KopnyckynspHo-BoaHOBOM
Qyallu3M 3JIEKTPOHOB. OCHOBHBIE IIOJIOKEHUS KBAHTOBOM XuMHUHU. KBaHTOBBIE
YuClla, SHEPreTUUYEeCKUE YPOBHU, MOyPOBHH, aTOMHbIEe opOuTanu. Kondurypanus
3JIEKTPOHHBIX OpOHTANEll B IPOCTPAHCTBE: S, p, d, f — opburanu. EMkocTs ypoBHei
U TONYypOBHEH. PacmpeneneHuwe »IEKTPOHOB B aTOME, NPUHUIWN HAWUMEHBIIECH
sHepruu, npaBuiio KiedukoBckoro. 3amoiiHeHHEe OpOuTaleld >JIEKTpOHAMHU B
peayibHbIX aToMax, npuHuun Ilaynu, npasuio I'yHaa. XapakrepucTuka 3J1€EMEHTOB
UCXO/JISl U3 CTPOCHUS X aTOMOB.

Ilepuoauueckuii 3aK0H

[Tepnonnueckuii 3akon JI.M. MenaeneeBa - OCHOBHOW 3aKOH XWUMHH, €TI0
coBpeMeHHas (opmynupoBka. [lepuogudeckas cucreMa XUMHYECKUX AJIEMEHTOB
J.N. MenpaeneeBa kak rpaduueckoe n3o0pakeHue MEepUOIMUECKOTO 3aKOHa, Kak
KJaccuuKalys aToOMOB IO CTPOCHHUIO UX DJEKTPOHHBIX 000JI04eK. ['pynmsi,



nepuoAsl W cemeictBa s, p, d, f — smemeHTOB. MeTamibl U1 HEMETaUIbl, HX
MOJIOKEHHE B TMepuoaudecko cucreme. (OCHOBHBIE CBOMCTBA 3JJIEMEHTOB —
aTOMHBIM  PaguyC, DSHEPIrUsl HOHU3ALUWHU, CPOJACTBO K  DIJEKTPOHY W
AIEKTPOOTPULIATEIBHOCTh, BO3MOXHBIE M THUIIMYHBIE COCTOSHUS OKHUCJICHHS,
OKHCJINUTEIILHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA JJIEMEHTOB. l3MEHEHHE CBOWCTB
AJIEMEHTOB B Iepuojax W rpynmnax. OOIieHaydHOe 3HAUYCHHE MEPHOIUYECKOIO
3aKOHa U nepuoandeckon cucremsl .M. Menneneena.

XumHu4yeckas CBSI3b U CTPOCHHE MOJIEKY.JI

XuMH4YECKasi CBA3b MW BAJCHTHOCTh. METOJ BaJCHTHBIX CBSI3€HM W
MOJIEKYJISIpHBIX opOuTaiel. OCHOBHBIC BUABI XUMHUYECKON CBSI3U: KOBAJCHTHAas,
MEeTaJIM4YecKasi, HOHHas, BoaopoaHas. [Ipupoma cBsizu. Kpucramindeckue
BEILIECTBA C MOHHOW pEIIETKOM, uX cBoicTBa. KoBaneHTHas CBsI3b, €€ MPUpPOJIa U
MexaHu3M oOpazoBaHusi. CriocoObl M300pakeHUsT KOBAJICHTHBIX CBsI3€l, CBOMCTBA
KOBAJICHTHBIX CBSI3€W: JUJIMHA, DSHEPIUsA, HACBILIEHHOCTb, HAaMPaBJICHHOCTb.
[TonsipHOCTH MOJIEKYJ, AUNOJbHBIN MOMEHT. [loHsTHE O THOpUAM3ALIMY ATOMHBIX
opbutaneii. 6 U m — CBI3U. Pa3HOBUAHOCTH KOBAJIEHTHOM CBSI3U — HEMOJIAPHAsi,
noJIsipHasi, JOHOPHO-aKlenTopHas. Mertamnuyeckasi CBA3b, €€ OCOOCHHOCTH,
OCHOBHBIE THIIMYHBIE CBOWCTBA METAJUIOB. ATPETraTHOE COCTOSIHUE BEIIECTBA.
XUMHUYECKOE CTpOeHHUE TBEPIOTO Tesa. AMOp(hHOE U KPUCTALTUYECKOE COCTOSIHUE
BemecTBa. Kpucrauisl. Kpucrammyeckue pemeTku. XuMu4ecKas CBsi3b B TBEPBIX
Tesax. XUMHUUYECKAsi CBsI3b B IIOJYNPOBOJHMKAX W JMIIIEKTpUKax. PeanbHble
KPUCTAJLIBI.

XuMHUYeCKas TePMOAUHAMHUKA

duznyeckasl CyIHOCTb HEPreTUYecKux 3P(HEeKTOB XUMHUECKUX PEaKIIH.
BHyTpeHHsi1 SHepruss u SHTaIbNUA OOpa30oBaHMUs XUMUYECKUX COCIMHEHUH.
Tepmoxumus. IlepBoe Hayal0 TEPMOJMHAMHUKH, €r0 3HAYEHHWE W IPUMEHEHHE.
3akon ['.U. T'ecca, cnencTBusi U3 HEro, IPUMEHEHUE MJII PAcyeTOB TEIUIOBBIX
3¢ (DexToB XMMHUECKMX peakuuidl. TermmoTsl 00pa3oBaHMs M TEIUIOTHI CrOpaHUs
XUMUYECKUX BeIlleCcTB. BrTopoe Havyalo TEepMOJUHAMHUKH. OHTponusi u e€
U3MEHEeHME B  XUMHUYECKMX Tnpoueccax. OHeprus ['ubbca. VYcioBue
CaMOMPOU3BOJILHOTO  MPOTEKAHUSI XUMHUYECKUX peakiui. TepMoxumuueckue
pacyeTsl.

XuMHUYecKass KHHeTHKA

CKOpOCTh XMMMYECKHX pEaKUUid M €€ 3aBUCUMOCTb OT KOHUEHTpaluu U
temrepatypbl. 3akoH nedctByromux macc K. I'ynpa6epra u I1. Baare. Koncranra
CKOPOCTH XMMHYECKOW peakiuu, ee guznyeckuii cmbicia. 3akoH Banrt-T'odda.



DOHeprus akTUBallMU. BiugHWE KaTaiM3aTOpoB HAa  CKOPOCTh  XHMMHYECKUX
peakunii. ['OMOTEHHBIM H TETEPOT€HHBIM KaTanu3. MeXxaHu3m JIeHCTBHUS
KaTaJu3aTOpOB B TOMOTCHHOM U TE€TEPOTeHHOM KaTanu3ax. WHruOutopel u
MMPOMOTOPHI B Kartanuie. lloHATHE O UEenHBIX peakuusX TOpeHus TOIJIMBA.
OO6paTUMOCTh XMMHUYECKUX peakiuii. XMMHUYeCKOe paBHOBECHE B TOMOTCHHBIX U
reTeporeHHbIx cucteMax. CocTossHuE TMHAMUYECKOTO XHMHUYECKOTO pPaBHOBECHS,
YCIOBUSI W TMPU3HAKK PABHOBECHOTO COCTOAHUSA. KOHCTaHTa XMMHUUYECKOIO
paBHOBECHSA, €€ PpOJib B OILIEHKE HANPaBJICHHOCTU XHWMHUYECKUX PEaKIUH.
CwMmernieHue paBHOBECHUSI NP U3MEHEHUN KOHILIEHTPAIIMM PEAarupyroNIuX BEIIECTB,
temneparypsl U pasineHus. [Ipmanun Jle - [llarense. Pons mpencraBinenuit o
XUMUYECKOM PAaBHOBECHH B IOHUMAHHUH U OIICHKE XMUMHYECKUX U OMOJIOTHYECKHUX
MIPOILIECCOB.

Teopusi pacTtBopoB

OO6mume cBeneHus 0 pacTBopax. Tumbl pacTBOpoB. BoaHble W HEBOJHBIC
pacTBOpbl. ODHEpPreTMKa IPOIECCa pPacTBOPEHHs. PacTBOpHUMOCTH BEIIECTB.
3aBUCMMOCTh PACTBOPUMOCTH OT TIPUPOABI M CBOMCTB PACTBOPUTENS U
pacTBOpEHHOrO BemecTBa. Du3nueckass M XUMHAYECKAs TEOPUS PACTBOPOB.
OcCHOBHBIE TIOJIOKEHUSI TUApaTHOM Teopuu pactBopoB J[.M. Menneneesa.
NneanbHble 1 HEHWZICAIbHBIE PACTBOPHI. 3aKOHBI MACAIbHBIX pacTBOpOB Payis u
Bant-T'opda. Kunenue u 3amepzanue pactBopoB. [lonsarue 00 anTtudpuzax
MpUMEHEHUEe X B TexHHKe. KOHIeHTpalus pacTBOPOB, Pa3IMUYHBIE CIOCOOBI €€
BBIPAKECHUA. XapaKTEPHBIE CBOMCTBA PACTBOPOB. 3HAYCHUE PACTBOPOB B MPUPOJIE,
XHAMHH, CEIIbCKOM XO35IUCTBE U TEXHUKE.

PacTBOpBI 2/1€KTPOJIUTOB

Teopusti  3JIEKTPOJUTUYECKON AMCCOLMAIMU, MPUYUHBI  JIUCCOLIMAIUU.
['unpatanus  (conmbBatanusi) HWOHOB. CTENeHb W KOHCTaHTA JMCCOILMAIINH, €€
3aBUCHUMOCTh OT KOHIIEHTpaluu. 3akoH pa3BeneHust OctBanpia. CuiabHbIE U
ciabbie JIEKTPOJUTHI. AMGBOTEPHBIC ANEKTPOIUTHL. MIOHHBIE ypaBHEHHUS peaKIui,
WX TIOJIHASI M KpaTkas 3amuch. Jluccomnumanus Bojabl. loHHOE pOU3BEICHUE BOJIBI.
Bonoponusiii  mokazarens (pH), ero omnpeneneHue. IKCIEPUMEHTAIBHOE
onpenenenne pH BOAHBIX PacTBOPOB, POJIb MHAMKATOPOB. [ MApPOIU3 COJEH.
['unponutryeckast KUCIOTHOCTH M MIETOYHOCTE. bydepHsie pacTtBopbl. PaBHOBecHs
B CHCTEMax pacTBop-ocagok. [Ipon3BeneHne pacTBOpUMOCTH. Y CIIOBUS BbINIAJCHUS
OCaJKOB.



XUMHUA METAJLII0OB

Ponp MeTaisioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MartepuanoB. OOrmmas
XapaKTEPUCTHKA METAJIOB, WX (U3MYECKHUE CBOWCTBA. 3aBHUCHUMOCTH CBOWCTB
METAJUIOB OT WX IMOJOXeHHus B nepuoamyeckon cucreme J[. M. Menneneesa
BHyTpeHHee  cTpoeHHME  METauioB.  XHMHYECKHE  CBOWCTBA  METAJUIOB.
Merannuyeckue CriaBbl.

OKuCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

CreneHb OKHUCJIEHUS SJIEMEHTa B COCAMHEHUU W TpaBUJIa €€ HAXOXKICHUS.
OKUCIUTETHLHO-BOCCTAHOBUTEIIBHBIC PEAKIINU KaK MPOIECCHI IEPeHOCca JIEKTPOHOB
Y WU3MCHEHUS CTEIICHEN OKHMCIIEHUS 3JIEMEHTOB. METObI COCTABICHUSI YPABHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiiuii. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN
SDKBHUBAJCHT. BakHelmue OKHUCIUTEIN HW BoccTaHOBHTEHIU. OKHCIMTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMU B IIOYBAX, IIPUPOIHBIX BOJAX U BOJIOEMAX, TEXHUKE U
AJIEKTPOXUMHUYECKHUX MPOLECCaX.

DJIEKTPOXUMHUYECKHE MPOLECChI

l'anpBannueckue 3JIEMEHTBI 51 AJIEKTPOJIN3. Knaccuduxanus
AIEKTPOXUMHUYECKUX TporieccoB. [loHsTre 00 »reKTpogax € AJIEKTPOIHBIX
noteHuuanax. CraHAapTHBIA BOJOPOJHBIA 3JIEKTPOJ W BOJOPOJAHAS  IIKaja
MOTEeHIMANIOB. YpaBHeHue HepHcra. [loTeHUManbl METAUIMYECKUX, Ta30BBIX W
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ BJIEKTPOJOB. | aJIbBAHMYECKUE DJIEMEHTHI.
OJIC u e€ uzMepeHne. DIEKTPOXMMHUUYECKAss W KOHLEHTPALIMOHHAS TMOJIApU3ALS.
DJIEKTPOXUMHUYECKUE TTPOLECCHl B IHEPTETUKE U MAIIMHOCTPOEHUU. XUMUYECKUE
MCTOYHUKH  BJIEKTPUYECKOTO TOKa. OJIEKTPOJM3 PaCIUIaBOB M  PACTBOPOB.
DJIEKTPOJU3 C PACTBOPUMBIMU M HEPACTBOPUMBIMHU aHOJaMH. BbeIxod mo TOKy.
3akonbl Dapanes. [IpakTniyeckoe NpUMEHEHUE IIEKTPOJIN3A: OJyUEHUE METAIIOB,
JIEKTPOXUMHUYECKass  00pabOoTka  METauIOB M CIUIAaBOB,  HAHECEHHUE
rajabBaHOIIOKPBITHM.

Koppo3us meTa/ioB

OcCHOBHBIE BUJIbI KOPPO3UH. XHUMHUYECKass KOPPO3Us. DJIEKTPOXUMHUUYECKAs
koppo3us. Kopposust mon aedcTBueM OTy»KIAIOIMIMX TOKOB (3JIEKTPOKOPPO3HS).
DakTOpBI, BIUSIONIME HA MTHTEHCUBHOCTh KOPPO3UU METAJUIOB. METOIbI 3aLIUTHI OT
KOPpO3UHU: 3alllUTHBIE TOKPBITUSA, JJIEKTPOXMUMHUYECKAS 3alUTa, JIETUPOBAHUE
MeTalI0B. MI3MeHeHne CBOMCTB KOPPO3UOHHON cpejibl. THTHOUTOPBI KOPPO3HH.



Oprannyeckue ¥ BHICOKOMOJIEKYJISIPHbIE COeIHHEHUSI

Crpoenue, kiaccudukaius U CBOMCTBa OPraHUYECKUX COCTUHECHUN. XUMUS
MOJINMEPOB, MPUMEHSIEMBIX B 3JIEKTPOTEXHUKE, SHEPTETHUKE M MAIIMHOCTPOCHHUH.
3aBUCHMOCThH CBOMCTB IMOJMMEPOB OT COCTaBa M CTPYKTYPhl. XUMHUS TTOJTUMEPHBIX
KOHCTPYKIIMOHHBIX MaTepralioB. l[loJdMMepHbIE TOKPBITHS U KJICH. XHUMHUSA
MOJIUMEPHBIX JTUICKTPUKOB ¥ MPOBOTHUKOB.

5. O0pa3oBaTte/ibHbIC TEXHOJIOTHH.

Metonuka TpemnoAaBaHUs — IUCHUIUIMHBI  «XUMHS» H  peallu3alus
KOMIIETEHTHOCTHOIO IMOAXOAAa B M3JOKEHHMM U BOCIPUATUM  MaTepuasa
IpeyCMaTPUBAET UCIIONIb30BAHHE CIIEIYIONINX aKTUBHBIX U HHTEPAKTUBHBIX (hOpM
IPOBEJCHUS IPYNIOBBIX, HHIUBUYAJIbHBIX, 8y IUTOPHBIX 3aHATHI B COUETAHUU C
BHEAYIUTOPHOU paboTOM C 11ebI0 (POPMUPOBAHMS U PA3BUTHS MPOPECCUOHATBHBIX
HaBBIKOB 00YYarOUINXCA:

— MOJTrOTOBKA K IPAKTUUECKUM 3aHSITUSM;

- BBIIIOJIHEHHE JTAOOPATOPHBIX PadoT;

— BBINIOJIHEHNE KOHTPOJIbHBIX 33IaHUI MO JUCHUILINHE;

— OpraHu3alys U NpoBeJeHUE TEKYILEro KOHTPOJIS 3HAHUM CTYIEHTOB B (popme
0JJaHKOBOT'O TECTUPOBAHUS.

6. OnleHOYHBIE CPeACTBA JAJIM TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTeCTALMH N0 HTOraM OCBOCHMA TUCHUILIUHBI U Y4eOHO-
MeETOAHYECKOe 00ecneyeHue CaMOCTOATEIbHOM PadoThI CTYACHTOB.

B mponecce oOyuyeHUs] HCMONB3YIOTCA CIEAYIONIME OLEHOYHBIE (OPMBI
CaMOCTOSATENLHON pabOThI CTYIEHTOB, OIEHOYHBIC CPEJCTBA TEKYIIErO0 KOHTPOJISI
YCIIEBAEMOCTH U TIPOMEKYTOUHBIX aTTECTAIIHI:

OrneHOYHBIE CpENCTBA TEKYIIETO KOHTPOJISI YCIEBAEMOCTH BKIIOUYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHusi B opMe OJIAaHKOBOTO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJIT KOHTPOJISI OCBOCHUS 00YJaIONTUMUCS Pa3IeiOB TUCIUTLIAHBI.

OOpa3upl TECTOBBIX 3aJaHUMN, KOHTPOJIbHBIX BOMPOCOB W 3aJaHUM st
MPOBEJEHUS] TEKYILEro KOHTPOJs, OWJIETOB ISl 3adeTa, HK3aMEHAI[MOHHBIX
OMJICTOB, MPUBEACHBI B TIPUJIOKCHHH.

6.1. ®oH/1 O1IEHOYHBIX CPEICTB /JIf MPOBeIeHUs MPOMEKYTOUHON aTTecTAMU
00y4aKIIMXCs M0 JUCHUILTIMHE (MOYJIIO0).



6.1.1. IlepeueHbp KOMIIETEHITMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHUS B TIPOIECCE
OCBOEHUS 00pa30BaTEIBLHON MPOTPAMMBI.
B pesynprare OCBOEHUS AUCHUILIMHBI (MOIY/s) (OPMUPYIOTCS CIlEAyIOIIUE

KOMIICTCHIIUN:
Kon B pe3yabTate ocBoeHusi 00pa3oBaTe/bHONH MPOrpaMMbl 00y4aroLuiics
KOMIIeTEeHIIUH JA0JIKeH 00J1a1aTh
OIIK-2 CrOCOOEH  MPUMEHATH  COOTBETCTBYIONIMH  (DM3UKO-MaTeMaTHYECKHUI
ammapar, METOJIbl aHaJliu3a MW MOJCIMPOBAHUS, TEOPETHUYECKOTO U
9KCIIEPUMEHTAJILHOTO HCCIIEOBAHUS MPH PEIIeHUU NPOoQecCHOHANbHBIX
3a1a4

B nporiecce ocBoeHus 00pa3oBaTesIbHON TPOrPaMMbl JaHHBIE KOMIIETEHIMH, B TOM
YHUCJI€ MX OTJEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS TMOITAIMHO B XOJI€ OCBOCHUSA
OOyYarOIMMUCS TUCHUIUINH (MOJyJei), MPaKTUK B COOTBETCTBUHM C y4EOHBIM
MJIAHOM U KaJICHAApHBIM rpadukoM ydueOHOro mpolecca.

6.1.2. Onucanue nmoxkasaresed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIMH,
(hopMupyeMBIX 10 HTOraM OCBOCHUS AUCHUILIHHBI (MO1YJISI), OMUCAHUE IKAJ
OLICHMBAHMA

[TokazaTenemM OIICHMBAHUS KOMIIETCHIIMH HaA pa3IMYHBIX OJTamax ux
(bopMHUpPOBaHUS ABJISAETCS TOCTIKCHHIE 00 YyJaFOIIIMMHCS TIJIAHUPYEMBIX Pe3yJIbTaTOB
oOy4eHus MO JUCHUILIUHE (MOJYJIIO).

OIIK-2 - cnoco0GeH MPUMEHSITh COOTBETCTBYIOIINH (QU3NKO-MAaTeMATHYECKHIl anmmapar,
MeToAbl AaHAJAW3a W MOJEJMPOBAHHS, TEOPETHYECKOr0 H IKCIEPUMEHTAILHOIO
HCCJIe0BAHMS MIPH PellleHu MPodecCHOHATBLHBIX 32124
Kputepun ouennBanns
Moka3zaTeJb

2 3 4 5
3HATH: OOyuarommiics | OOyuaroruiicst | OOyvaronuiicss | OOyuaronuiics
0a30BBIC OCHOBBI | ICMOHCTPUPYET | JEMOHCTPHPYET | IEMOHCTPUPYET | IEMOHCTPHPYET
XUMHH U TIOJTHOE HETOJTHOE YaCTHYHOE MOJTHOE
OCHOBHBIC OTCYTCTBHUE HJIM | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
METO/IbI HEJOCTaTOYHOE | TpeOOBaHUAM TpeOOBaHUSAM TpeOoBaHUSM
MIPOBEICHUS COOTBETCTBHUE 3HaHU 0a30BbIe | 3HAHUU 0a30BbIE | 0A30BBIE OCHOBHI
XUMHYECKHX TpeOoBaHUSIM OCHOBBI XUMUHU | OCHOBBI XUMHH | XUMHH U
UCCIIeTIOBaHUI 3HAaHUU 0a30BbIE | K OCHOBHBIE U OCHOBHBIE OCHOBHBIE




OCHOBBI XUMUHU | METOABI METO/IbI METO/IbI
Y OCHOBHBIE [IPOBEICHUS MPOBECHUS POBEJCHUS
METO/TBI XUMHYECKHIX XUMHYECKHX XUMHYECKHX
MPOBEICHUS WCCIICIOBAHUM. | UCCIICIOBAHUM. | UCCIICIOBAHUI
XUMHUYECKUX Jomyckatorcs Homnyckatorcst CBoOoaHo
HCCIIeI0BaHMI 3HAYUTENbHbBIE HE3HAYUTEIIbHBIE | ONEPUPYET
OLINOKH, OLINOKH, nproOpeTeHHBIM
MIPOSIBIISCTCS HETOYHOCTH, U 3HAHUSIMU.
HEJO0CTATOYHOCT | 3aTPYAHCHHUS.
b 3HAHUH,
oOyJaroruics
HCIIBITHIBACT
3HAYUTEIIbHBIE
3aTpyIHEHUs
pu
OTIepUPOBAHUU
3HAHUSMH
yMeTh: OoOyuarommiicst | O6yuaromuiics | OOyuaromuiics | OOydJarommiics
BBISIBIISITH JEMOHCTPHUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
CYIITHOCTh MIOJTHOE HEMOJIHOE JaCTUYHOC TIOJTHOE
XUMHYECKHX OTCYTCTBHUE WJIU | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBUE
npobiem, HEJ0CTaTOYHOE | TpeOOBAHUAM TpeOOBaHUAM TpeOOBaHUSAM
BO3ZHUKAIOIIUX B | COOTBETCTBHE YMEHHH yMEHUI YMEHHH
X0J1e TpeOOBaHUAM BEISIBIISITH BEISBIIATH BBISIBIISIT
npodeccuonans | ymMeHui CYIIIHOCTh CYIIIHOCTb CYIIIHOCTh
HOM BEISIBIISITH XUMHYECKHIX XUMHUYECKHX XUMHUYECKHIX
NeSITeIbHOCTH, CYIIIHOCTh npooem, npobieM, npobiiem,
MPUMEHSITH JUTSI | XUMHYECKUX BO3HHKAIOIINX B | BO3HUKAIOMINX B | BOSHUKAIOIINX B
WX pelIeHUs npooiieM, X0J1e XoJie X0J1e
W3BECTHBIE BO3HHUKAIOIIKX B | MpodeccuoHanb | mpodeccuoHans | mpodeccruoHans
METOIbI XoJe HOU HOU HOH
AKCIIEPUMEHTAb | TPOPECCHOHANb | NEATCIEHOCTH, JIESITEIIbHOCTH, NESTSIIbHOCTH,
HBIX HOM MPUMEHSTH ISl | IPUMEHSATh AN | IPUMEHSTH JUIs
XUMHYECKHX JIESITEIILHOCTH, WX pEIICHUS WX pEIICHUs WX peIIeHUs
UCCIIEeTOBaHHH MPUMEHSTD Ui | U3BECTHBIC W3BECTHBIC U3BECTHBIC
WX pEIICHUs METOTbI METO/TBI METO/TBI
W3BECTHBIC AKCIIEPUMEHTANb | OKCIIEPUMEHTAb | SKCIIEPUMEHTAIb
METO/TBI HBIX HBIX HBIX
OKCIIEPUMEHTANb | XUMUYECKUX XUMHYECKHUX XUMHYECKHUX
HEIX HUCCIIEIOBAaHUN HCCIEeIOBaHUN HUCCIIEIOBAaHUN
XUMHYECKHUX Jomyckatorcst Jomyckatores
WCCIICIOBAHHMA 3HAYUTEITbHBIC HE3HAYUTEIIbHBIC
OIIIMOKH, OIIINOKH,
TIPOSIBIISICTCS HETOYHOCTH,
HEJ0CTATOYHOCT | 3aTPYAHECHHUS.
b YMEHUM.
BJIA/IETh: OOyuarommiics | OOyuaromuiicst | OOyvaronuiicss | OOyuaromuiics
METOIUKAMHM JIeMoHCTpupyeT | ACMOHCTPUPYET | nemoHCTpupyeT | ACMOHCTPUPYET
HPOBEJCHHSA THOJTHOE HEIIOJIHOC YaCTHYHOE HOJIHOE




SKCIEPUMEHTAIb | OTCYTCTBHE WM | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
HBIX HEeJIOCTaTOuHOe | TPEOOBAHUAM TpeOOBaHUSIM TpeOOBaHUSIM
XUMAYECKHX COOTBETCTBHE BJIaJICHUE BIIAJICHHC BJIaJICHUE
HCCIICIOBAaHU I IpeGOBAHMIM METOJIUKAMH METOIHKAMH METOIMKaAMHU
MPOBEJICHUS MIPOBEJICHUS
BIIaJICHHC SKCIEPUMEHTAJIb TIPOBCACHHA HKCIIEPUMEHTAITb
METOIUKAMHU HEIX SKCIEPUMEHTAIID | pix
IIPOBCACHU: XUMHUYCCKUX HBIX XUMHUYCCKUX
OKCHEPUMEHTANb | UCCICNOBAHUN. | XUMHUYECKHUX HCCIICIOBAHU .
HBIX Homyckatores HCCIIEA0BaHUM.
XUMHYECKHUX SHAYUTCIILHBIC Honyckatorcs
HUCCIIENOBaHUN OH'H/I6KH’ HC3HAYUTCIIBHBIC
MPOSIBIISIETCS ommGKy,
HEIOCTATOUHOCT | yoroqpocTn,
b BII4/ICHUAL. 3aTPYyIHCHUS.

[MIxansl OLCHUBAHUS PC3YJIbTATOB HpOMG)KYTO‘-IHOﬁ aTTeCTalluu U X OIIMCAaHUC!:

Dopma npomeNncymouHol ammecmayuu: IK3ameH.

[TpomexxyTouHas aTTecTanusi O0yJaroImXxcs B GopMe 3K3aMeHA MPOBOIUTCS
10 pe3yJIbTaTaM BBITOJTHEHHS BCEX BUIOB y4eOHOW pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAHHOW AMCIUIUIMHE (MOJYJIO), TMPU 3TOM YUYUTHIBAIOTCA
pe3yabTaThl TEKYIIET0 KOHTPOJS YCIEBaeMOCTH B TedueHHe cemectpa. OreHka
CTETICHU JIOCTHXKCHHS O0y4YarOIIMMHUCS TUIAHUPYEMBIX pPe3yJIbTaTOB OO0YUYEHHUS IO
JTUCIUTIIMHE (MOYJIF0) TPOBOJIUTCS TMPENojaBaTesieM, BEIyIIMM 3aHSATHS IO
JUCUUTUIMHE (MOYJII0) METOJIOM DKCIIEPTHOM OlleHKHU. [1o uToram npoMexyTouHoM
aTTeCTallMM 10 JAWCHHUIUIMHE (MOJYIIO) BBICTABIIACTCS OICHKA «OTIUIHOY,
«XOPOIIIOY, «YAOBIECTBOPUTEIBHO» WUIIH «HEYTOBICTBOPUTEIHLHOY.
K npomexyTouHO# aTTecTaiuu 0y CKatOTCs TOJIBKO CTYJICHTHI, BBITIOJTHUBIITHE BCE
BUJIBI yUeOHOU pabOThI, MPeyCMOTPEHHBIE padoveil MpOrpaMMOii MO TUCIUTIITHHE
«Xumusi» (mocerieHne MPakTHIeCKUX 3aHATHIA, BBITIOHUIN JJaOOPaTOPHBIX padoT,
BBITIOJIHAJIM KOHTPOJIBHBIX padboT).



HlIkana ouenuganus

Onucanue

Omauuno

Buvinonnenvt  6ce 6uowvt  yuebHnout pabomwvi, npedycmMompeHHvle
yuebuvim naanom. Cmyoenm OeMOHCmpUpyem Ccoomeemcmeue
3HAHUL, YMEHUL, HABLIKO8 NPUBCOCHHbIM 6 MAOIUYAX NoKa3ameinel,
onepupyem npuoOpemeHHbIMU 3HAHUAMY, VYMEHUSMU, HABLIKAMU,
NPUMEHSIem UX 68 CUMYayusx NOGblUeHHOU croxcHocmu. Tlpu smom
Mocym Oblmb 0onyueHvl He3HaYumenbHble OWUOKU, HeMOYHOCMU,
3ampyOHeHus Npu AHATUMUYECKUX Onepayusix, nepeHoce 3HAHUll u
VMeHUll Ha HO8ble, HeCMAHOAPMHbBLE CUMYAYUU.

Xopowio

Buinonnenvt 6ce 6udvt  yuebHnou pabomvi, npedycMoOmpeHHbvle
yueonvim — naanom.  CmyodeHm — OeMOHCmpupyem  HenojHoe,
npasuibHoe  coomeemcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npuBedeHHbiM 8 mabauyax noxazamenetl, b0 ecaiu npu SMom ObLiu
oonywenvl 2-3 HecyujecmeenHvle OUUOKuU.

Yooenemsopumenvro

Buvinonnenvt  6ce  6udvt  yuebnoti pabomovl, npedycMompeHHble
yueonvim naanom. Cmyodenm OeMOHCmMpupyem CcOOmeemcmeue
3HAHUL, 8 KOMOPOM 0C8eWeHa OCHOBHAS, Hauboiee 8aX}CHASL YACMb
Mamepuana, Ho npu SMom OONYWeHA 00HA 3HAYUMENbHASL OWUOKA
U HEMOUHOCMb.

HeyoosnemsopumenvHo

He 6vinonnen oounm unu 6Oonee 6udog yueOnou pabomui,
npeoycMompenHuix yueonvim niaanom. Cmyoenm OemoHcmpupyem
HenoHoe coomeemcmasue 3HAHUll, YMeHUll, HABbIKO8 NPUBEOCHHBIM 6
mabauyax noxaszamenetl, OONYCKAOMCA 3HAYUMENbHbIE OUUOKU,
NPOABNIACMC OMCYMCMEUe 3HAHUL, YMeHUll, HABbIKO8 NO Py
noxaszameinet, CmyOeHm UCNnblmvléaem 3Haqyumenvhvle 3ampyoHeHUs
npu OnepuposaHuu 3HAHUAMU U YMEHUAMU NPU UX NEPEHOCe HA HOBble
cumyayuu.




@oHIbI OLIEHOYHBIX CPeICTB MpeACTaBJeHbl B NpWio:keHun 1 k padoueit
nporpamMme.

[Tporpamma coctaBiieHa B cootBeTcTBUU ¢ TpeboBanusaMu OI'OC BO u yueOHBIM MIIaHOM 110
HarpaBjeHuto nmoArotoBku 6akanaBpos 13.03.01 «TemiooHepreTuka M TEMJI0TEXHHKA.

[Tporpammy paspabora:
ACCUCTEHT /P.X. MarxxaHnos/

[Tporpamma yTBepskaeHa Ha 3aceqanuu kadeapsl «Xumbuorex» «30» aBrycra 2019 r. mpoTokoin
Ne 1.

3aB. kadenpoit «Xumbuorex»
JIOLIEHT, K.X.H. /N.B. ApramoHnoBa/

3aB. xadenpoit «[IpombliieHHAs TETIIOIHEPTETHKA»
JOLIEHT, K.T.H. /JI.A. Mapromun/



Ipunoxenue 1 x
paboueii mporpamMme
MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUCKOM ®EJIEPALIAN

®EJIEPAJIGHOE IOCY/IAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE YUPEXK/IEHHE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHMM MOJIUTEXHUYECKHU YHUBEPCHUTET»
(MOCKOBCKHWM ITOJIMTEX)

Hanpagnenue noarotoBku
13.03.01 «Tenno3HepreTuka M TeMJIOTEXHUKA)
[Mpodwmie «TennoTexHn4ecKue yCTAHOBKH, CHCTEMBI M KOMILIEKCHD)
KBanudukanus (cTeneHp) BHITYCKHUKA
bakanasp

®dopma 00ydeHus
ovHAast

Kadenpa Xumbunotex

POH/I OHEHOYHBLIX CPE/ICTB

1O AMCHUIIJIMHE «XUMMUA»

Cocrag: 1. [1actiopt poH1a OTIEHOUHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEJICTB

CocraBuTein:

Houent xadenpst Xumbuorex,

K.X.H. /A.H. Kyckos/

Mockaa,

2019



IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITETEHIIUIA

Taobnuma 1

XUMUSA

®I'0C BO 13.03.01 «TensiodHepreTuKka U TEMI0TEXHUKAY

B mporecce 0cBOeHUSI JAHHOM JUCUUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET Clieayonue npogeccuoHaabHble KOMIETEHIIUHN:

ICATCIIBHOCTH, IPUMCHATDL IJIA UX
[Pa3peUICHUA OCHOBHBIC MCTO/IbL
CCTCCTBO3HAHUA, MCTOJABI
MAaTEMAaTHYCCKOT'O aHaJIn3a U
MOIACIIUPOBAHUSA, TCOPECTUICCKOI'O
1 OKCIICPUMCHTAJIIbHOT O
IMCCIICIOBAHUA

BbISABJIATH CYIIHOCTDH
XUMHUYECKHUX TPOOIIEM,
BO3HUKAKIIUX B XOI€
npodeccuoHaNbHOM
HACATCIIBHOCTH, IIPUMCHATD AJIA
MX PEUICHUS U3BECTHBIC
MCTObI OKCIICPUMCHTAJIbHBIX
XUMUYECKHX HCCIICIOBAHUI
BJIA/IETh:

MCTOJUKAMU IMPOBCACHUA
OKCIICPUMCHTAJIbHBIX

XUMHWYECKUX HUCCIIEIOBAHUI

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma Crenenu ypoBHeil 0CBOEHHUS
(¢opMupoBaHUA |OLEHOYHOIO KOMIIeTeHIHii
KOMIIeTEeHIIUI |cpeacTBa®*
MHIEKC OOPMYJIINPOBKA
OIIK-2 |[CrocoGHOCTH JEMOHCTPHUPOBATD 3HATD: UTEKIIHSL, YO, ba3oBblii ypoBeHb:

0a3oBble 3HAHUA B 001aCTH 3HATH 6A30BEIE OCHOBEL camocTostensHas |K/P, BOCHPOHM3BO/ICTBO IIOJyYEHHBIX
CCTCCTBCHHO-HAYYHBIX %

UCHUIIIINH FOT}(I)BHOCTL BBIABIIATH XUMUH 1 OCHOBHBIC METO/IBI pa6OTa’ T’ SHATIH B XOAC TeKymerO
JHCL ) HPOBGICHHS XHMUYCCKHX imaGopaTopHas PT KOHTPOJIA
eCT%CTB CHHO HaYHHYIO CYLIHOCTH . pabora IloBbIlIeHHBI YPOBEHD:
MPOO0JIEM, BOZHUKAOIINX B XOAEC

P ’ ot A HecIenoRatiH MPaKTUYECKOEe MPUMEHEHUE
rpodeccnoHaIbHON METh: N

y : MTOJIyYEHHBIX 3HAHUH B IIpoLecce

MOATOTOBKH K IMPAKTHUYCCKUM
BaHATUAM

**- CokpareHnst popM OIEHOTHBIX CPEJCTB CM. B npuinoxkeHun 2 k PII.




ITpunoxenne 2
K pabodeii mporpamMme

l'[epeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJIHHE «XuMHUS»

HaumenoBanue [IpencraBnenue
No OL[CHOYHOTO KpaTkas xapakrepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
0C cpelcTBa CpeacTea ®OC
CpencTBO MPOBEPKH YMEHUW MNPUMEHATH
KonTponbHas padbora Peal POBCP Y p KoMITIeKT KOHTPOIBHBIX
1 MOJIy4CHHBbIC 3HAHHS JUISl pPElICHHS 3aaa4 .
(K/P) 3aJIaHM| 110 BapuaHTaM
OTpPEENIEHHOT0 THUIIA IO TEME WM pa3lieiy
JunakTuyeckui KOMILIEKC,
[PEIHA3HAYCHHBIA [JI1 CaMOCTOSTEIbHOMN
Pabouas Terpaapb . .
2 (PT) paboTel oOyuwaromerocst W mo3Bossironuil | OOpaser] paboueii TeTpaan
OIICHUBATHh YPOBEHb YCBOCHHSI UM Y4EOHOTO
MaTepuaa.
CpencTBO KOHTPOJIS, OPraHW30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAAroruyeckoro
YcTHbIM onipoc  paboTHUKAa ¢ oOydaroluMcs Ha TEMBI, Bompocsr o
3 cobecelOBaHUE, [CBA3AHHBIC C HW3y4aeMOW AMCIUILIMHOW, H TeMam/paszaenam
(YO) [PACCUMTAHHOE Ha BbIACHEHHE 00bEMa 3HAHUIA JUCHUTITUHBI
00y4aroIIerocs Mo ONpee’IeHHOMY pa3Jeny,
Teme, npobaeMe u T.11.
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJ[aHUM,
Tect MO3BOJISFOIIIAS aBTOMAaTU3HUPOBATH .
4 . @DoH/] TECTOBBIX 3aJaHUIM
(T) [IPOLIEYPY W3MEpPEHUs YPOBHSA 3HAHUU U
YMEHHI 00y4Jaromerocs.

TunoBbie KOHTPOJIbHBbIE 32/IaHUSI, KOHTPOJIbHbIE BONIPOCHI WJIM HHbIE MaTepHuaJibl, He0OX0AUMbIe
JJIS1 OLlEeHKY 3HAHMi, YMEHUIi, HABBIKOB U ONbITA AeATEJIbHOCTH, XapAKTEPHU3YIOIIHUX ITAMbI
(opMupoBaHus KOMIIETEHINI B MpoLecce OCBOCHMS AUCHUIIIMHBI

KonTtposabHbie padoTsI

Bapuanrt Nel

1. Kakue coennnenust HazbiBaroTest okcugamu? Kakue mu3 npuseaeHHsix okcu10B Fex0s, CrOs,
NO:, P20s, MnO, MnO: sBnstoTcst KucioTHeIMU? Hanumninre ypaBHEHHs peakliuii B3aUMOEH-
CTBHSI KUCJIOTHBIX OKCHIOB CO II1E€JI0YaMH.
2. Hanumure ypaBHEHHs peakiMid, ¢ MOMOIIBK) KOTOPBIX MOXXHO OCYIIECTBHUTH CIIEIYIOUINE
MpeBpalICHHA:

0 ~

t,C
Fe—Fex03+HClI —?—Fe(OH)3 — ?—Fe2(S04)3.
3. Hanummre ypaBHeHHs peakiMil B3aMMOJIEHCTBHS IMIPOKCH/IA KAJbIMsA ¢ CEPHOIM KHUCIOTOI,
NPHMBOIAIIMX K 00Pa30BaHMIO CPEHEN, KHCIOH 1 OCHOBHOM coueii. HazoBuTe nosydeHHbIE CO-

JIH.




Bapuaur 2
1. Mcxons U3 NOJOKEHUS IEMEHTOB B IIEPUOJAHYECKOM CHCTEME, NaiTe XapaKTepUCTUKY aTo-
MOB: a) cepsl; 0) Maprasua.
2. Cocraebte (GOPMYIIBI OKCHAOB M THAPOKCHJIOB JIEMEHTOB BTOPOI0 MEPHO/IA, OTBEYAIOLIUX UX
BBICHIEH CTENEeHW OKUCIeHUs. Kak M3MEHSETCs KMCIOTHO-OCHOBHOM XapakTep ATHX COEIHMHE-
HHH?
3. JlaiiTe onpeaencHue MeKTpooTpuaTenbHocT. Kak H3MeHseTcs 3neKTpooTpHIIATeIbHOCTE P-
aneMeHTOB B VII-A noarpynmne? Kak u3meHseTCs X OKHUCIUTENbHAS aKTUBHOCTE U TOYeMy?
4. HanumuTe 371eKTpoHHbIe hopMyiIsl aToMoB Zn 1 Cl 1 cOOTBETCTBYIOIMX HOHOB: Zn>', CI”
Bapuant 3
1. Ucnonb3ys crnpaBouHble JaHHbIC TaGIHIIb], ONpeaeauTe n3o6apHblii Terosoii a3dpdext AH os
XMMHUYECKOH peakiuu. Crenaiite BBIBOJ O BBIJACJIIEHHMH WIHM MOIJVIOLUIEHHUH TEIUIOTHl B MpOLECcCe
peakuuu. Onpenenute uzmenenne sHTponun AS9g B X016 XMMHMYECKOI Peaklnu, MpOTeKaro-
el mpu CTaHAAPTHBIX YCIOBHAX B WACATLHOM ra3000pa3HoM cocTOsIHUH. OOBACHHUTE 3HAK H3-
menenns AS’os B pesymbraTe maHHOH peakumu. OmnpenenuTe H3MEHEHHME >Heprum I mb6ca
AG'298 B X0/1e XMMUYECKON PEaKLMK, HCTIONb3Ys CPaBOYHbIEC JAaHHbIe Tabmuusl Ne 5. Tlo 3Haky
u3MeHenus dHeprun I'n6oca AG%20s ciienaiite BHIBO 0 BO3ZMOKHOCTH CaMONPOU3BOIBLHOTO T1PO-
TEKaHHUS.

Bemecreo | CocrosHue
H AH%q5, Kl AG s, Klre S%0s, K
MOJTb MOJIb MOJIb - TPamyc
C-H» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

1) HanMIINTE KHHETHYECKHE YpaBHEHHs CKOPOCTeH MpsAMOii peakiinu, 0OpaTHOM peakiuy 1 Bbl-
PaKE€HHUEC KOHCTAHTHI paBHOBECHA,

2) OIIpCACIIUTC, B KAKYIO CTOPOHY CMCCTHTCA XHMHYCCKOC PABHOBCCHUC IIPH YBCIIHYCHHHU KOH-
LOCHTpAaIHH IICPBOTO HCXOJHOI'O BCUICCTBA, IMOBBIMICHHH TCMIICPATYPBI H YBCIIHUYCHHH JdBJICHHA.
1) 2COry*+O2r)«=>2CO021) AH= -556,0 x/{x

2) Fe;04+COrye—=3FeOx)+COxr) AH= 34,6 x/lx

Bapuanr 5
1. Boruucnure maccy BaCl-2H20, neobxoaumyro juist npurotosnenus S00r pacTBopa ¢ macco-
Boii noneii BaClx 5%.
2. Beluncaute o6bemM pacTBopa ruapokcuaa Hatpus p=1,41r/cm® (38%), HeoOxomaumblil s
MPUIOTOBJIEHHS 2Kl MOKOILEro pacTBopa ¢ MaccoBoii qoneit NaOH 10%.
3. Beruncnmure maccy KoCOs, Heobxomumyto s npurotoBinenus 100m 0,1M pacTBopa.
4. JIns npurosneHuss aHtudpusza k 51 Bomel mpubaBuau 2n stunoBoro crnupra CHsOH
p=0,8r/cM>. BelauciuTe TeMIepaTypy 3aMmep3aHus aHTH(PH3A.

Bapuant Ne6

1. Hanumiure ypaBHEHHs JMCCOIUAIMH CIEIYIOMMX uiekTponuToB: a) H:PO4; 6) NH4OH; B)
CaCl; r) (CaOH)2SO04; 1) Ca(HCO3)..
2. JlonuimTe ypaBHEHHs peakiyii, COCTaBbTE K HUIM MOHHBIE ypaBHEHHUS:

a) CaCO;+HCl— 0) CaClh+Na3;POs—
3. K pacTBOpy yKCYCHOH KHCJIOTHI NMPUOABWIM alleTaT HaTpHs. B Kakyr CTOPOHY CMECTHTCS
paBHOBECHE AMCCOLHAINH YKCYCHOH KUCIOTHI?
4. BeluncaMTe paBHOBECHYIO KOHIEHTpPAIHi0 HOHOB H' B pacTBOpe yKCYCHOM KHCIIOTHI C KOH-
uentpammeii 0,1 Monb/1 (cTenens aucconmanuu pasua 0,13).



TecToBBIC 3a0aHUA

3AJIAHME 1. (Bp1OepuTE BAapHAHTH OTBETOB COIVIACHO TEKCTY 3aaHus)
1. IIpocTeic BelecTBa

-1 IOJIMATUIIEH

+: rpadur

+: ©eneIil hochop

-1 aMMHaK

2. Monsipaslii 00BEM rasza uamepsieTcs B

-1 MOJIb

+: 1/MOJIb

+: M3/KkMOIB

-1 MOJIB/N

3. Macca oHoOIT a.e.M. paBHa

= Ir

+:1,66%10-24 r

-1 1,66%10-24 kr

+: 1,66%10-27xr

4. Monb mo0oro ra3za npu H.y. 3aHUMaeT o0beM 22,4 11 -

CJIE/ICTBHE

- 3aKOHA COXpPaHEHHs MaccChl BEllleCTBa

-: 3aKOHAa MOCTOSIHCTBA COCTaBa

+: 3akoHa ABorajapo

-: 3aKOHA KPaTHBIX OTHOLICHUMN

-: 3aKOHA YKBHBAJICHTOB

5. 1 mosis AI(OH)3 nelirpanusyer ...... MOJIb COJIAHOM

KHCJIOTBI

- 1

-2

+:3
14

11,5

6. Peaxknims mesxry NaOH + H3PO4 oTHOCHTCS K peakiiuu

: IPUCOEUHEHUS

. pa3noKeHus

+: HeHTpaM3aluu

-: rupaTaluu

-: 3aMeIleHus

7. DKBHMBAJIEHT — 3TO pealibHasi WK YCJIIOBHAs YacTHIIA

BEIIIECTBA, KOTOPAs B JIJAHHOM KHCIIOTHO-OCHOBHOM

peaKuy 3KBUBAJICHTHA OJHOMY KaTUOHY BOJOPOa UIIU

B JIAHHOH OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM pPeaKLuH

OJHOMY ......

-! IO3UTPOHY

-: IPOTOHY

+: DIIEKTPOHY

- KBapKy

- HEUTPOHY



8. Maccy BemiecTBa, B3STOTO B KOJIMYECTBE 1 MOJIb,
HA3BIBAIOT ...... Maccoi

- CYMMapHOM

- AaTOMHOH

-: IKBMBAJICHTHOM

+: MOJISIpHOU

- MOJICKYJISIPHOM

9. IlpocToe BelecTBO (B OTIMYHE OT CIOMHKHOTO) — 3TO
+: 030H

-: (heHOM

-1 coma

- METaHOJI

+: rpadur

10. HaubGonpumii paguyc atoma UMeeT

- K

-: Na

- Li

+: Rb

--H

11. DneMeHT TpeThero NepHo/ia. .. MMeeT BhICIIYHO
CTerneHb OKUCIIeHus +4

: pocop

- CKaHau#

- TUTaH

+: KpeMHUH

-: AIKOMHHHH

12. DnexkrpoHHy0 KOHpuUrypauuw 1522s22p63s23p5 umeer
aToM

-: hocopa

+: xyopa

-: Opoma

-: propa

-: a3ora

13. CreneHb OKHCIEHHS aTOMa Xpoma B
COE/IMHEHUH. .. paBHa +3

- CrO

+: Cr203

-: CrO3

-: H2CrO4

-: Cr(OH)2

14. DnexkTpoHHas KOH(PUTypaIUs BHEITHETO
9HEPreTHYECKOro ypoBHs atoma docdopa
+:...3s23p3

-1 ...3s23p5

- ...4s24p3

-1 ...2822p5

-1 ...4s24p5



BOITPOCHI K 3AYETY

1. CrexuomeTpuuecKkre 3aKOHBI: 3aKOH COXPAHEHHUS MaccChl, 3aKOH IIOCTOSIHCTBA cocTaBa. Mx
pOJIb B XMMHUH U COBpEMEHHAs TPAaKTOBKa. ['a30Bble 3aKOHBI: 3aKOH ABOrajpo, ypaBHeHHe MeHieneeBa-
Knaneiipona.

2. Ilepuogmueckuil 3akoH u Ilepuoguueckas cucrema JI. M. MengeneeBa. ®dusnueckoe
00OCHOBaHHE TEPHOAMYECKOTO 3aKOHa M €ro CoBpeMeHHas (opMmynupoBka. «nuHHAT» U
«kopoTKas» (opMbl neproaudeckor Tabmumbl. Kiaccubukamuss XAMUIECKUX JIEMEHTOB.

3. KBanTOBOE oOmucaHHMe CTpPOEHHS aromMa. ATOMHbBIE OpOMTalIM M KBAaHTOBBIE YHUCIA.
I'padmyeckoe mpepcraBieHUE aTOMHBIX opOuTaneil. [lopsaok 3amoTHEHHs] aTOMHBIX OpOHTANCH B
MHOT'03JIEKTPOHHBIX aTOMaX.

4. Ilepuogmueckas cuctema ayeMmeHToB JI. M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB  aromMoB  (paguyc  aroma, SHEprusi  HOHM3allMM,  CPOACTBO K DIIEKTPOHY,
ANIEKTPOOTPHULIATEIBHOCTE). DHEPreTUYECKUE UAarpaMMbl MHOT'03JIEKTPOHHBIX ATOMOB.

5. OO0pa3oBaHne XWMHYECKOW CBS3HM, €€ XapaKTePUCTUKH: SHEPrus, IINHA, MOJSPHOCTb.
[lepexpbiBanue AQO. CBsa3u 6- u m-tuna. OnucaHUEe KOBAJEHTHOM XMMMYECKOH CBS3M METOJIOM
MOJIEKYJISIPHBIX OpOuTaieii Ha mpuMepe MosIeKyIsl Ho.

6. Dmueprermueckue nuarpamMmbl MO JByXaTOMHBIX MOJIEKYJ W HOHOB, 00Opa30BaHHBIX
snemenrtamu 1-ro nepuona (Ho*, Hz, Ha, Hez"). KpaTtHocTh 1 oHeprus cBs3H.

7. DOueprernueckue auarpamMmmbl MO JByXaTOMHBIX TOMOSIEPHBIX MOJIEKYJ 2 Mepuoja.
3aKOHOMEPHOCTH B U3MEHEHUH UX CBOWCTB (JIJIMHA CBSI3U, SHEPIUsl CBSI3U, MArHUTHBIE CBOMCTBA)

8. IIpencka3zanue reoMeTpUUECKOr0 CTPOEHHUS MOJIEKYJ METOAOM OTTAJIKMBAHUS AJIEKTPOHHBIX
nap (merox ['miutecnin) u MeToI0M BaJIGHTHBIX cBsizelt. ['eomerpust monekyn BeClz , BFz , CHs , NHz u
H20.

9. BemectBa ¢ MOJEKYJISIPHOU CTPYKTYypoH (mpumepbl). MeXMOIEKyISIpHbIE B3aUMOICUCTBUSI.
Cunel Ban-nep-Baanbca (Tpu cocrasisironux). BogopoaHas cBszbs. OcodeHHOCTH PTOPOBOAOPOIA, BOIBI
1 aMMHaKa, 00yCJIOBJI€HHbIE BOAOPOIHBIMU CBA3SIMHU.

10. TIlonstTne o0 30HHOM CTPOEHUU TBEpAOro Tena. Meramibl, MOJIYNPOBOJHUKU U
IUDJIEKTPUKU (Ha TpUMepe MPOCTHIX BEIIeCTB, 00pa3zoBaHHBIX 3neMeHTamu [VA rpynmer). Obmue
(u3HYeCcKre CBONCTBA METAIOB (RJIEKTPONPOBOAHOCTD U TETLJIOMPOBOIHOCTD ).

11. OcHOBHbIE MOHATHS U OMNPENEIICHUS TEPMOAUMHAMMKHU. DHTAJIBINS CUCTEMbl. DHTAIbIIHI
XUMHUYECKON peakluu. DKCHEPUMEHTATIbHOE ONPEEIIEHNE SHTANBIINY peaklnu (Ha MpUMepe peakuu
HEUTpaIU3aIun).

12. 3akon I'ecca. CneactBust u3 3akoHa ['ecca. CrocoObl pacuera SHTANBIUNA peakuui ¢
HCIOJIb30BaHUEM 3aKOHa ['ecca (Ha KOHKPETHBIX IPUMeEpax).

13. DHranbnus oopazoBaHus BemecTBa. CTaHIapTHOE COCTOSIHUE AJIEMEHTA U BemlecTBa. Pacuer
SHTAJIBIIUN PEAKIUIl MO CTaHAAPTHBIM AHTAIBIUSAM O00pa30BaHUS BEIECTB (Ha KOHKPETHOM IIpUMEpE).

14. CaMonpou3BOJIbHBIE W HECAMOINPOHU3BOJIBHBIE Mpolecchl (Mpumepsl). Makpo- u
MUKPOCOCTOSIHMSI CUCTeMbI. TepMoanHaMuyecKkass BEpOSITHOCTh M HHTponus. Bozpacranue sHTponuu
KaK JIBIJKYIIas CUjIa CaMONPOM3BOJIBHOTO TIpoIiecca.

15. DOwutponus BemecTBa. 3aBUCHUMOCTb SHTPONMU BEIIECTBA OT TEMIIEpaTyphl, 0ObeMma,
arperaTHOro COCTOSIHUA. OHTponusi oOpazoBaHusi BemiecTBa. [Iporiecchl, COMPOBOXKIAIOLIUECS

YBEIMUEHUEM U YMEHBIICHUEM SHTPONHH (ITPUMEPHI).



16. DHTpomus BemiecTBa. DHTPONUS XUMHUYecKOM peakunu. CriocoObl pacdera SHTPOIUU
XUMHYECKOHN peaklMy (Ha KOHKPETHBIX IpUMeEpax).

17. DOmneprus ['m66ca. CranmaptHas sHeprusi [mb0ca obOpa3oBanus BemiectBa. CTaHmapTHas
sHeprus ['mb6ca xumuueckoii peakiuu. CrnocoObl pacuera cranAapTHOM sHeprun [ m66ca XuMuaeckoi
peaxkuuu (Ha KOHKpETHOM IIPUMEpE).

18. 3aBucumocts >Heprun ['m66ca XMMHUYECKON peakuuu OT TeMIEpaTypsl (PHTAIBIUNAHBIA U
SHTPONUIHBIN (aKTOpPHI npouecca). Jueprus I m60ca u caMonpon3BOILHOCTH MPOLIECcCa.

19. Ckopocth xumuueckol peakuuu. CpenHsis M UCTHUHHAas CKOpPOCTb. MeTonbl
9KCIIEPUMEHTAJILHOTO ONPEAEIIEHUS CKOPOCTH XMMHUYECKUX peakluil (KOHKpeTHbIH npumMep). IIpocTeie n
CIIOKHBIE peakuuu. OCOOEHHOCTH I'eTepPOreHHBIX MPOLIECCOB.

20. 3aBUCHMMOCTb CKOPOCTM XHUMHYECKOW peakuuu OT KoHLEeHTpauuu. OCHOBHOM 3aKOH
XUMHYECKOM KUHETUKH. KuHETH4eckoe ypaBHEHME M NOPAJOK peakUuu. OKCIEPUMEHTAIbHOE
OIpezieNICHUE MOPsIKa peakunu (KOHKPETHBIN Ipumep).

21. BinsgHue TemmepaTypbl Ha CKOPOCTb XMMHYECKOM peakuuu. IIpuumHbl BausHUS (1055
aKTHBHBIX MOJIEKYJI U pacnpeneneHue boiapimana). YpaBHenue Appennyca. JHepreTH4ecKuid mpopuib
XUMHUYECKON peakluu. DKCIEPUMEHTAIbHOE ONPEJCIICHNE SHEPTUN aKTHUBALMM XUMHUYECKON peakiuu
(KOHKpETHBII mpUMep).

22. Karanus. BiusgHue karanu3aTopa Ha CKOPOCTh XMMHUECKOHN peakuuu. [IpuunHbl BIUsSHUA.
I'omoreHnHsIil 1 reTeporeHHslil Katayns. [IpuMepsl IPakTUYECKOro MCIOJIB30BAaHUS KaTaau3aToOpOB U1
U3MEHEHHUs CKOPOCTH peakuuu. HrnbupoBanue peakuui.

23. XuMHYECKOE paBHOBECHE. YCJOBMSI XMMHYECKOro paBHOBecusi. KoHcTaHTa paBHOBECHS
XUMHUYECKOH peakuuu. TepMOaMHaMUYECKHl BBIBOJI KOHCTAHTBI PABHOBECHSI.

24. OOparumble XuMu4eckue peakiud. CKOpPOCTh OOpaTHUMBIX XHUMHUYECKHX PEaKIIHH.
Kunernyeckoe omnucaHue XUMHYECKOIO paBHOBECHS (CBSA3b KOHCTAHTHI PABHOBECHUS! PEAKLUU C
KOHCTAHTaMH CKOPOCTEH MPSIMOTO U OOPaTHOTO MPOIIECCOB).

25. CMenieHHe XMMHUYECKOTO PABHOBECHS TPU HM3MEHEHWHW BHEMHHX YycioBui. [Ipuaimm Jle

[[TaTenbe: TepMOAUHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

BOITPOCHI K DK3AMEHY

1. PactBopsl. Kinaccudukamus pacTBOpoB 1O CTENEHH JUCIIEPCHOCTU. MeCTO pacTBOPOB CPEIH
APYTUX AUCIEPCHBIX CUCTEM. PacTBopuMOCTh TBEpABIX BelecTB B Bojie. KoadduimeHT pacTBOpuMocTH.
HacebliienHble, HEHACHIIIEHHBIE U NTEPECHIICHHbIE pacTBOPHL. TernsoBbie 3¢ (eKThl MPU PACTBOPEHHH.

2. PactBopbl. Cr1ocOOBI KOJTMYECTBEHHOTO BBIPAXKEHUS COCTaBa pacTBOpPOB. MaccoBasi, 00beMHas
U MoJbHas noiau. MaccoBas, MOJSpHas M HOpMajbHas KOHLEHTpauuu. MossneHocTh. llepexon ot
OJTHOTO CI0co0a KOJMYECTBEHHOTO BBIPAKEHUS COCTaBa pacTBopa K apyromy. Haiitm maccoByto,
MOJIIPHYI0O U HOpPMAJbHYIO KOHILEHTPAallUM pacTBOpa XJopuaa KaupLus ¢ MaccoBoil nonert 20%.
I[InotHOCTH pacTopa 1,2 r/em®,

3. PacTBOpBI HEanekTponnTOB. JlaBieHre HACBIIIEHHOTO Mapa pacTBOPUTENS HAJ PacTBOPOM U
HaJ YUCTBIM pacTBopUTeeM. 3akoH Payid. Kak MOXKHO paccuuTaTh NOBBIIIEHUE TEMIIEPATYPHI KUIIEHUS
Y TIOHWKEHUE TEMIIEpPAaTyphl 3aMeEP3aHusl pacTBOPA IO CPAaBHEHUIO C PaCTBOPUTENIEM?

4. B yeM COCTOUT CYyIIHOCTH siBlieHHMe ocMoca? Kak ompeaenuTb BEJIWYMHY OCMOTHYECKOIO
JaBJIEHHsI B pacTBOpax HeanekTponuTos? 3akoH Ban-T'odda.



5. DnekTposnuTHyuecKas aucconuanus. Juccouuanus ciabbIX 3JIEKTPOIUTOB KaK PaBHOBECHBIN
npouecc. CreneHp AMccolMallMM M KOHCTaHTa aucconuanuy. PakTopbl, BIHAIOIINAE HA IPOLECC
aucconnanuu. 3akoH pa3zoasnenust OcBanpaa. Kak Oyaer BIMATh Ha COCTOSHUE PAaBHOBECHS YKCYCHOU
KHCJIOTHI BBEJICHHE B CUCTEMY alleTaTa HaTpus?

6. PacTBOpHI 25eKTpOIMTOB. JMcconumalys CpeHUX, KUCIIBIX U OCHOBHBIX cojiei. J{uccomnmanus
KHCIOT U ocHoBaHuil. CryneHuaras auccouuanus. [IpuBenure npumepsl. Vcnosb30BaHHE 3aKOHOB
Payns u Bant-I'odda mist onncanust cBOMCTB 311eKTpouToB. M30TOHNUECKUH KO UITHEHT.

7. Peaknuum WOHHOTO oOOMEHa B pacTBOpax dJCKTPOJUTOB. YCIOBHS IMPAKTHUYECKOU
HEOOPAaTUMOCTH MPOTEKAHUS peakluii HMOHHOro oOMeHa. Hamummre MONEKyNIspHBIE W HMOHHO-
MOJIEKYJISIPHBIE YPABHEHMSI peaKLni, WITFOCTPUPYIOLIUX 3TH YCIOBHSL.

8. ManopactBopuMbIe AIeKTpOIHUTHL. PaBHOBecue B cucteme ocanok — pactBop Ilpoussenenue
pacTBOPUMOCTH. Y CIIOBHUSA 00pa30BaHMUA M PAaCTBOPEHHUs ocaakoB. OOpa3zoBaHHE OCATKOB U HJIEMEHTHI
KaueCTBEHHOI'O aHAJIN3a.

9. XKecTtkocTh BOJIbl. BpeMeHHast 1 TOCTOSTHHAS KECTKOCTh. METOAbl CHUKEHUS JKECTKOCTH BOJIBI.

10. DnexTponuTHYeckas gUccolranus Boabl. VMoHHOe mpou3BencHHE BOAbL. BomopoaHbrit
nokazarenb. [llkana BogopogHoro nokaszateins. Komopumerpuueckue U mOTEHIIMOMETPUUECKUE METO/IbI
onpeaenenust pH cpenpl. Unaukaropsl. M3MeHeHne okpacku HHIUKATOPOB B 3aBUCUMOCTH OT PEAKIUU
Cpebl.

11. Tupponus. T'mupponus coseid. KonmumyecTBEeHHBIE XapaKTEPUCTHKHW IpoIlecca THAPOJIN3a.
Crenenp ruaponM3a M KOHCTaHTa rujaponusa. CMelleHHe paBHOBECHs Ipoliecca TUIpOJIH3a.
HeoOpatumerii runponus. Hamummre B MOJEKYJISPHOM W HOHHO-MOJICKYJISIDHOM BHJIE YPaBHEHUS
peakuumii ruaponusa cienytommx coneil: FeCls, KsPOs, NaxSOs, Al2Sz . Ykakute peakiuio cpeibl B
BOJHBIX PaCTBOPAX 3TUX COJICH.

12. OKHCITUTEIIEHO-BOCCTAHOBUTENbHBIC peakiiu. CTerneHb OKUCIeHUS deMeHTa. OKUCIUTEINh U
BoccTaHOBUTENb. [lpoleccel okuciaeHuss U BoccTaHOBIeHHs. [lpuBenure mnpuMepsbl THUIHYHBIX
OKHCIIUTENEH U BoccTaHOBUTENEH. Kakue mporiecchl mpeicTaBisioT COO0M MPOIECChl OKUCICHUS, 8 KAaKHUe
BOCCTAHOBJICHMUSL:

S2->%0 Cr,0% ->Cr* Mg%->Mg*? O +2H20->40H"

13. Knaccudpukanusi OKHUCIMTEIbHO-BOCCTAHOBUTENFHBIX peaknuid. [IpuBenuTe mpuMepbl
peakuui kaxnaoro tumna. CocTaBbT€ YpaBHEHHS COOTBETCTBYIOUIMX PEaKIMi € MOMOIIBI0 MeToJa
3JIEKTPOHHOTO OajaHca.

14. Xapakrep B3auMOJEHCTBUS METANIOB C BOJOM, pacTBOpaMU COJEH, IIEI04Yel M KHUCIOT.
Oco0eHHOCTH B3aUMOJICHCTBUS METAJJIOB C KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTOM M a30THOM
kuciotoil. Kak pearupyer ’xene3o ¢ CWIBHO pa30aBlieHHOH, pa30aBICHHOW W KOHIEHTPUPOBAHHOM
a30THOM KucaoToi? CocTaBbTe ypaBHEHUS! COOTBETCTBYIOIINX PEAKLIUH.

15. Bo3HUMKHOBEHME CKauka IIOTEHIMajlla Ha TpaHUIe METaI-pacTBOp COJM MeTajia.
CrangapTHBIA BJEKTPOJIHBIA MOTEHIMAN. Psj cTaHIApTHBIX SJEKTPOHHBIX MOTEHIMAIOB METAJUIOB.
Kaxue BBIBOABI MOXKHO CJIENaTh UCXO/S U3 TOJOKEHUS MeTaJlla B psiay?

16. BoopoiHBIH 37eKTpoA. Y CTPOHCTBO U AJIEKTPOIHBIC Mporecchl. CTaHIapTHBIN BOIOPOTHBIN
ANEKTPOA. 3aBUCUMOCTh BEJIMYMHBI ITOTEHIINAJIa BOJOPOIHOTO 3JeKTpoaa oT pH cpensbl.

17. 'anpBannyeckue 3aeMeHThl. Kak MOYKHO MPakTHYECKH OMPEIEIUTh JIEKTPOIHBIA MOTEHIIHAT
Metaia? OT kakux (aKTOpOB 3aBUCUT BEIMUYMHA AJIEKTPOAHBIX MOTeHIuanoB? YpaBHenue HepHcra.
VYpasaenue HepHcTta 11 METaITMYECKUX AJIEKTPOIOB IIPU CTAaHAAPTHBIX YCIOBUSX.



18. Tumbl  raJjbBaHUYECKUX  OJIEMEHTOB.  XHMHUYECKHE,  KOHIIEHTPAlMOHHBIE |
TepMorajibBannueckue neMeHTsl. J./[.C. ranpBannyeckux 3nemMeHToB. [IpuBennure npumepsl. YKaxxuTte
IIPOLIECCHI, IPOTEKAloIIMe Ha 3JeKTpoaax, U paccuutaiite 3IC MeIHO-LMHKOBOIO XMMHUYECKOIO
rajlbBAaHUYECKOr0 JIEMEHTA.

19. OO6parumbie W HeoOpaTHMbBIE 3JEKTPOJIHBIE Nporecchl. OOpaTuMble W HEOOpaTHUMbIE
a5eKTpoabl. Turbl 00paTUMBIX 37eKTpo0B. [IpuBeanTe mpuMepsl.

20. Kopposus wmetamioB. Kraccudukanus KOPpPO3HOHHBIX TIPOIECCOB. XUMHUYECKas U
AJIeKTpoXUMuUecKkass kopposus. llpusenure npumepsl. MUKpPO - U MakpOraJlbBAHUYECKUE DJIEMEHTHI.
IIpyuyuHBl JIEKTPOXUMUYECKON I€TEPOr€HHOCTH MOBEPXHOCTH MeTaiuia. Kakue mporuecchl POTEKaroT
IIpY KOPPO3UHU LIMHKA C IIPUMECSMU XKelle3a B KUCIIol cpene?

21. DnexkTpoAHBIE TPOLECCHl IMPH KOPPO3UU MeTauioB. KaTomHble peakiuu B KHUCIBIX,
HEHTpaJIbHBIX U LIENOYHBIX cpefax. YemM MOoXKeT ObITh BbI3BaHA JICKTPOXUMHUYECKAs T€TEPOreHHOCTD
[IOBEPXHOCTU MeTaia?

22. Tlonsipuzanyist U JETONApU3alus JIeKTpoaoB. Kak BIMSAIOT 3TH HPOIECCH Ha KOPPO3HUIO
MeTaJlI0B? B ueM COCTOUT CYIIHOCTh BOJOPOJIHOMN U KMCIOPOAHOM JIenoysspu3auu?

23. DIEKTPOIH3 C PACTBOPUMBIMHU U HEPACTBOPUMBIMH AeKTpoaaMu. [opsaok pa3psiga HOHOB Ha
ANIEKTPOAAx Mnpu iekTponuse. 3akonbl Dapanes. [IpakTrueckoe npuMeHeHNE IPOLIECCOB AIEKTPOIIN3A.

24. Crioco0bl 3aIIUTHl METAJIOB OT KOPPO3uu. MeTauimyeckue KaTOAHbIE U aHOAHBIE IOKPBITHSI.
PaccmotpuTe Ha KakoMmM-IMOO HpUMEpe MEXaHHU3M 3aLIUTHOTO AECWCTBUE AHOAHOIO METAJUIMYECKOIO
IIOKPBITUS B KHCIION Cpelie.

25. CriocoOBbI 3alIUTH METAJUIOB OT KOPPO3UH. MeTaTn4eCKie KaTOAHbIC M aHOHBIE IIOKPBITHS.
Kak npotekaer koppo3us MeTamjga C KaTOAHBIM METAJUIMYECKUM IOKPBITUEM NpU HAPYIIEHUU €ro
LIEJIOCTHOCTHU B BOJIHOM Cpezie B IPUCYTCTBUHU KUCI0poaa?

26. CriocoObl 3aIIMTHl METAUIOB OT KOppo3uH. Hemeramnnueckue 3amuTHbIE TOKPHITUS. BHIbI
HEMETAJJIMYECKHUX 3alIUTHBIX TOKPBITUN U UX IPUMEHEHHUE.

27. CriocoOBbI 3alIMThl METAJUIOB OT KOPPO3UU. XUMHUecKas o0paboTka cpezpl. PerynmupoBanue
pH, ynanenue kucnopona.

28. CnocoObI 3aIIUTBl METAJUIOB OT KOPPO3WHU. DJIEKTpOXMMHYEcKas 3ammura. [IporekropHas
3alUTa U KaToJHasl 3alluTa.

29. Oco0eHHOCTH OpraHMYECKHX COCAMHEHWH. Teopust XuMUYecKoro crpoeHus. M3omepus u
romoutorus. Knaccugukanus, cTpoeHre 1 HOMEHKJIaTypa OPraHUYeCKUX COeIMHEHUH.

30. Kimaccudukanysi OpraHHUECKUX PEaKIHid 110 XapaKTepy XUMHUYECKON CBS3H. YTIIEBOIOPOIBI:
aJIKaHbl, [IUKJI0ATIKAHbl, AJIKEHbI, AJIKUHBI, AJIKaJUCHBI, apOMaTUYECKUE COETUHEHUS.

31. Tlpou3BOJHBIE YTIIEBOJOPONOB: TaJOTCHIIPOU3BOIHBIC, CHHUPTHI, AIBJICTHUABI M KETOHBI,
(beHobl, mpocThie 3GUpPbI, KAPOOHOBHIE KUCIOTHI, CII0OKHBIE 3(PUPBI, HUTPOCOCTUHEHUS, AMUHBI.

32. MoHOMEpBI, OJWUTOMEPHIl H TOJUMEpPbl. MeTOoAbpl TONy4YeHHsS MOJMMepoB. Peakunun
MOJIMMEPU3aUH U MoJIMKoHAeHcanuu. CTpoeHne 1 CBOMCTBA TIOJUMEPOB.

IIpumepsl OuseTOB 1151 3a4eTa

MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCHMCKOM ®EJIEPAIIMA



®OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/JIZKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHHUE BbICHIET'O OBPA3OBAHUSA
«MOCKOBCKHUI NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)
HOII «Xumbuorex» / Jlucuumimaa «Xumus» / 2017/2018 yuedHblii rox

Buier Ne 3

1. OcHOBHBIC MOHATHS U OMPEACICHUS TEPMOJAUHAMUKHA. DHTAIIBIIHUS CUCTEMbI. DHTAIBITHS
XUMHYECKON peakiuu. DKCIEPUMEHTATbHOE ONPEAeIICHUE SHTAIBIINH PEAKIIUU (Ha IpUMepe
peaKIy HEUTPaTU3alIHH ).

2. Tlpenckaszanue reoMeTPHIECKOTO CTPOSHUS MOJIEKYJI METOAOM OTTAIKUBAHMS 3JICKTPOHHBIX Iap
(meton ['mumecnn) 1 METOIOM BajieHTHBIX cBs3el. ['eomerpus mosekyn BeClz , BFs, CHs , NH3
u H20.

3. CKOIBKO rpaMMOB ITUHKA PACTBOPUIIOCH B COJITHON KUCIIOTE, €CITH U3BECTHO, YTO B XOJI€ ITOU
peaKuy MPU HOPMAIBHBIX YCIOBHUSAX BBLACTWIOCH 1,2 1T BOgOpoaa.

Houent HOLl Xumbnorex, K.X.H., IOLEHT /KyckoB A.H./
W.o. pykoBoaurens HOLL Xumbuorex, k.0.H., TOIEHT [Topuuna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPALIMA
®EJEPAJTIBHOE 'OCYJAAPCTBEHHOE BIOJA)KETHOE OBPA3OBATEJIBHOE
YYUYPEKKJIEHUE BBICIHEI'O OBPA30BAHUA
«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

HOILI «Xumbuortex» / Incuuniauna «Xumus» / 2017/2018 yuedoHnblii rojg

Buser Ne 6

1. 3akon I'ecca. CneactBus u3 3akoHa 'ecca. CriocoObl pacueTa SHTAJIBINUN peaKkIHii ¢
HCIOJIb30BaHNEM 3aKOHa ['ecca (Ha KOHKPETHBIX IPUMEPAX).

2. Dueprermueckue quarpaMMbl MO TByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI 2 MEPHO/IA.
3aKOHOMEPHOCTH B U3MEHEHUH UX CBOMCTB (JJIMHA CBS3U, SHEPTUS CBSI3U, MAaTHUTHBIE
CBOICTBA).

3. Bo ckonbko pa3 ymensmuTcs ckopocts peakuuu 2NO + Oz = 2NO2 npu pa3daBieHun cMecu
pearupyromux ra3os B 3 paza? CoctaBbTe HOpMYITy AJIS ONpPEAEIICHUS] KOHCTAHThI PABHOBECHS
JAHHOW peaKuu.

Houent HOLl Xumbnorex, K.X.H., IOLICHT /Kyckos A.H./

N.o. pykoBoaurens HOL| Xumbuorex, k.0.H., 101I€HT /Topmmna E.C./

YTBGp)K,Z[eHO Ha 3aCCJaHuHn

. .201 1., mporokonm Ne  (coct. A.H. KYCKOB)U .
MHUHHUCTEPCTBO OBPA30OBAHUA U HAYKHU POCCUUCKOU ®EJTEPAIINU

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJILHOE
YUYPEKJIEHUE BBICIIEIO OBPA3SOBAHUSI
«MOCKOBCKHH NOJUTEXHUYECKUA YHUBEPCUTET»



(MOCKOBCKHM IMOJIUTEX)
HOII «Xumbuorex» / Jlucuunmiamaa «Xumus» / 2017/2018 yuedHblii roa

Buaer Ne 10

1. BausHue Temeparypsl Ha CKOPOCTh XMMHUYECKON peakuuu. [TpuunHb BIusHus (105151
aKTUBHBIX MOJIEKYJ U pacnpezaeneHue bonpiimana). YpaBHeHue AppeHnyca. DHepreTu4ecKuil
npoUIIb XUMUYECKOH peakiiy. DKCIEPUMEHTAIBLHOE ONpEeeNICHIE YHEPTUN aKTHBALUN
XUMUYECKON peakiuu (KOHKPETHBIN IpumMep).

2. 3aBucHUMOCTB 3Hepruu I md6Oca XMMUYECKON peakiuy OT TeMIEPaTyphl (SHTAIBIUIHBIA 1
SHTPONUIHBIN (aKTOpPHI npouecca). Jueprus I m6dca u caMonpon3BOIILHOCTH MPOLIECcCa.

3. CocraBbTe 3IeKTPOHHYIO (hOpMyIy aToMa TUTaHA M HOHOB THTaHa Ti2" u Ti*". K kakomy
JIEKTPOHHOMY ceMecTBY OTHOCUTCA THTaH? [IpuBenTe 311€KTPOHHBIE aHAJIOTH TUTaHA.

Honent HOL| Xumbnorex, K.X.H., TOIEHT /Kyckos A.H./
W.o. pykoBoaurens HOL Xumbuorex, k.0.H., 101IeHT /Topmnna E.C./
VTBepxkaeHo Ha 3aceganud . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPALIMA
®OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YUYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

HOII «Xumbuorex» / Jlucuumiamaa «Xumus» / 2017/2018 yuedoHblii roa

Buaer Ne 12

1. OOGparumble xumuueckue peakiuu. CKopocTh OOpaTUMbBIX XMMHMUYECKHUX pEeaKLui.
Kunetnueckoe onmucaHue XMMHMYECKOI'O pAaBHOBECHUs (CBA3b KOHCTAHTHI PABHOBECHUS pEaKIUU
C KOHCTaHTaMH CKOPOCTEH MPSIMOro U 00paTHOIO MPOLIECCOB).

2. Dueprus I'm60ca. CranmaptHas sHeprus I m60ca obpazoBanus BemecTBa. CTaHaapTHas
sHeprus ['m60ca xummyeckoit peaknuu. CriocoObl pacueTa cTaHaapTHOU >Hepruu ['mdoca
XUMUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. H3o00pa3ute rpaduvecku ¢ TOMOIIbIO MeToIa BaJIeHTHBIX cBsizel (BC) n 00BsCHUTE MEXaHU3M
o6pazoBaHus MoseKynbl SiFs 1 nona [SiFe]?. YkakuTe THIIBI 06pa3yIONIIXCa XHUMUYECKHX
CBsI3€H, UX KPAaTHOCTh U MEXaHU3MBI MX 00pa30BaHMSI

Houent HOLl Xumbnorex, K.X.H., IOLIEHT /KyckoB A.H./
W.o. pykoBoautens HOLL Xumbuorex, k.0.H., TOIEHT /Topmmna E.C./
VYTBepxaeHo Ha 3aceganuu . 201 1., mpoTokos Ne (coct. A.H. Kyckos)

IIpuMepsI 3K3aMeHALIMOHHBIX OUJIETOB

MUHUCTEPCTBO OBPA3OBAHHMS U HAYKH POCCUMCKOM ®EJEPAIIUA



®OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BbICHIET'O OBPA3OBAHUSA
«MOCKOBCKHUI NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)
HOII «Xumbuorex» / Jlucuumimaa «Xumus» / 2017/2018 yuedHblii roa

Bujer Ne 1

1. CrexuomeTpuuecKkre 3aKOHBI: 3aKOH COXpPAaHEHHS MacChl, 3aKOH IOCTOSIHCTBA cocraBa. Mx
pOJIb B XUMHH U COBPEMEHHAs TPAKTOBKA. ['a30BbI€ 3aKOHBI: 3aKOH ABOIa/Ipo, ypaBHEHUE
MenaeneeBa-Knanelipona.

2. KowmmnekcHble coenuHeHusi (mpumepbl). OCHOBHBIE MOHSTHS: KOMILIEKCOOOpa30BaTeib,
JUTaHa, KOOpAUHAIIMOHHOE YKciio. OOpa3oBaHuE KOMILJIEKCHBIX YaCTHUIl B PACTBOPAX.
CryneHuaTsle KOHCTAaHTBI 00Pa30BaHMs KOMIJIEKCHBIX YaCTUI M KOHCTAHTBI UX YCTOWYUBOCTH.

3. Hammmute 3neKkTpoHHYIO popMyTy aroma cepbl. K KakoMy 3JIeKTPOHHOMY CEMEHCTBY (THITY)
OTHOCHUTCS cepa? YKaKNUTE BAJICHTHBIE 3JIEKTPOHBI, PACIIPEAEIUTE UX 10 SHEPTETUUECKUM
siueiiKaM B HOPMAJIbHOM U BO30Y K/I€HHBIX COCTOSHUSAX.

Honent HOL| Xumbrorex, K.X.H., TOIEHT /Kyckos A.H./
N.o. pykoBoaurens HOLl Xumbuorex, k.0.H., 101IeHT /Topmnna E.C./
VYTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUMCKOM ®EJEPALINA
®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YUYPEXKJIEHUE BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

HOII «Xumbuorex» / Iucuumianna «Xumus» / 2017/2018 yueoubiii roax

Bujer Ne 4

1. Xumuueckoe paBHOBecHe. Y CIOBUS XUMUYECKOT0 paBHOBecHs. KoHCTaHTa paBHOBECHUS
XMMHYECKOHN peakiuy. TepMOIMHAMUYECKUI BBIBOJ KOHCTAHTHI PABHOBECHS.

2. 3aBHCHMOCTBH 3JIEKTPOJHOr0 MOTEHIMajda OT YCIOBHHM NpPOBEIEHUS peaklMU. YpaBHEHUE
HepHncra.

3. Berrumcnure: a) MaccoByr0 OO paCTBOPEHHOTO BemiecTBa (®, %); 6) HopManbHOCTE (CH); B)
MoJsipHOCTB (CM); T) MossutbHOCTB (Cm ); 1) TuTp (T) pactBopa HaPOs, momydennoro npu
pactBopernn 18 r HsPO4 B 282 cM® BOJIBI, €CITH OTHOCHTENbHAS IIOTHOCTH TIOTyYeHHOTO
pactBopa coctapnser 1,031 r/cm®

Honent HOL| Xumbrorex, K.X.H., TOIEHT /Kyckos A.H./

N.o. pyxoBoaurens HOLL Xumbunorex, k.6.H., 10LIEHT /Topuuna E.C./

VYTBepxaeHo Ha 3acemanuu . 201 1., mpoToko Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO OBPA3OBAHHMSA U HAYKH POCCUMCKOM ®EJIEPAIIMA
OEJAEPAJBHOE I'OCYJAPCTBEHHOE BIO/’KETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»



(MOCKOBCKHM IMOJIUTEX)
HOII «Xumbuorex» / Jlucuunmiamaa «Xumus» / 2017/2018 yuedHblii roa

Bujaer Ne 7

1. Outponus BeniecTBa. 3aBUCUMOCTb SHTPOIIUY BELIECTBA OT TEMIIEPATYPBhl, 00bEMa,
arperaTHOTO COCTOSIHMA. DHTpomus oOpa3oBaHus BemiecTBa. [Iporeccsl,
COIIPOBO’KAAIOIIUECS YBEIIMYEHUEM U YMEHBIIEHUEM SHTPONUU (IPUMEPHI).

2. llepuonnyeckas cucrema snementoB /1. . MenzneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aToOMOB (pasuyc aToma, SHEprus HOHHU3AlMH, CPOJCTBO K 3JIEKTPOHY,
ANEKTPOOTPHULATEIBLHOCTD). DHEPreTUUECKUE UarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. B cucrewme: A(r) +2B (1) < C(1)
paBHOBECHBIE KOHIIGHTpamuu paBHbI (Moyb/n ): [A] = 0,6; [B] = 1,2; [C]=2,16.
Onpenenure KOHCTAHTY PAaBHOBECHS PEAKLIMK U UCXOAHbIC KOHIICHTpaLUH BemecTB A u B.

Houent HOLl Xumbnorex, K.X.H., IOLIEHT /Kyckos A.H./
HN.o. pyxoBoaurens HOL Xumbunorex, k.0.H., TO1IEHT /Topmuna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpotokon Ne  (coct. A.H. KyckoB)

MUHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPALIMA
®OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YUYPEXJIEHHUE BBICIHLIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

HOII «Xumbuorex» / Jlucuumianaa «Xumus» / 2017/2018 yuedoHblii roa

Bujer Ne 17

1. CwmemieHne XMMHYECKOTO PAaBHOBECHS INMPH W3MEHEHWW BHEUIHHMX ycioBHi. [IpuHmmm Jle
[laTense: TepMOANHAMHUYECKOE U KHHETUYECKOE 0OOCHOBAHHUE.

2. Tmnponus kak mpuMep NMPOTOIUTHUYECKOTO paBHOBecHs. [ Maponn3 KaTHOHA M aHMOHA
(mpumepsl). [TonHbIN (HeOOpaTUMBIN) TUAPOIU3 (IPUMEPBI).

3. Peaknus ropeHus )KUAKOTO 3TUIIOBOTO CITUPTA BHIPAKAETCS TEPMOXHUMUYECKIM ypaBHECHHEM:

C2HsOH(x) + O2(r) =2CO02(1) + 3H20(0x); AH=?

Brraucnute TeruioBoi 3 GEKT peaKkiim, €CIIM H3BECTHO, YTO TEIUIOTH 00pa30BaHHS
C2HsOH(x), CO2(r) u H20(3x) cooTBeTCTBEHHO paBHBI, kJ[>k/Monb: -277,67; -393,51 u -285,84.

Jonent HOL| Xumbrorex, K.X.H., TOIEHT /Kyckos A.H./

N.o. pyxoBoautens HOLL Xumbunorex, k.6.H., 10LEHT /Topuuna E.C./

VYTBepxaeHo Ha 3acemanuu . 201 1., mpoTokou Ne (coct. A.H. KyckoB)



7. YueOHO-MeTOANYeCKOe U HHPOpMAIIMOHHOE 00ecnieueHHne JUCHUIIJINHBI.
a) OCHOBHAas JIUTepaTrypa:
1. Xumus: yaeOHUK U MPAKTUKYM JUTs TpuKiaaHoro 6akanaspuara / T.B. MapteinoBa, 11.B. Apramonoga, E.b. ['onyHoB — M..:
N3patensctBo KOpaiit, 2015. — 393c¢.

0) 1oMOJIHMTE/IbHAs JIUTepaTypa:
1. 3agauu u ynpaxuenus no oomei xumuu / H.JI. I'nmunka — M.: uzgarensctBo « KHOPYCy, 2012. — 248 c.

B) IPOrpaMMHoOe odecreyeHue ¥ HHTePHeT-Pecypcehl:
[TporpaMMHOe obecrieueHrue U HHTEPHET-PECYPCHI HE MPEAYCMOTPEHBI.

8. MaTepuajibHO-TeXHHYeCKOe o0ecrieyeHne JMCIHIIIMHBI.
JUis mpoBeACHUs 3aHATUN MCIOJB3YIOTCS JIEKIMOHHBIE ayJUTOPUU U CHEIMATU3UpoBaHHblE ydeOHble sabopatopun HOLL
XumbunoTex, OCHallleHHbIE BCEM HEOOXOAMMBIM 000PYI0BAHUEM U METOIUYECKHUMH MaTepragaMu JIJisl IPOBEICHHUS JIEKIIMOHHBIX
3aHATHI U TJA0OPATOPHOIO MPAKTUKYMA 110 AUCIUIUIMHE « XUMHUS.

[Iporpamma cocTaBieHa B COOTBETCTBUU ¢ DejepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO
oOpa3oBaHusI 110 HANIPABJICHHUIO TOATOTOBKU crieruaitnucToB 23.05.01 «HazemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA.

IIporpammy cocraBuiI:

JOLIEHT, K.X.H. /KyckoB A.H./

IIporpamma corsiacoBana:

PykoBoauTenb 06pa3zoBaTeNbHOM MPOrpaMMBbI



Tlpunooicenue
CrpykTypa u cofiepaHue AUCIHUILTUHB « XHMUS» [0 HAIIPABJICHUIO
13.03.01 Tenuio3HepreTuKka U TeMJI0TEXHUKA
Crnenunanu3zaius «TenjioTexHn4ecKue YCTAHOBKH, CHCTEMbI M KOMILTIEKChD»
(6akanaBp), ounas hopma oOyueHuUs

Buabl yueOHoii padoThl, ®opm
= 4 BKJIIOYAS] CAMOCTOSITEJIbHYIO Buasbi camocTosiTe/IbHOM PadoThI bl
=
Paznen § g 3 padoTy CTy1eHTOB, CTYJAE€HTOB arrect
/n S E § U TPYAOEMKOCTH B Yacax anuu
J | I/C | Jla6 | CPC | KCP | K.P. | K.IL. | PI'P | Pedepar | K/p | D | 3
OcHOBHbIE MOHATHS H 3AKOHBI
1.1 1 1 1 2 8
XUMUH
Beoonoe zansamue no
1a6OPaAmMopHOMY NPAKIMUKYMY .
1.2 PAMOPTONY NPARTIEIMY 1 2 2 | 2
Texnuka 6€30MacHOCTH MpU padboTe
B J1TaOOpaTOpUu
Kaacenpukanus xumudecknx
1.3 (prxcan 1| 3 | 2| 2 6
coeuHeHUit
Jlabopamopnas paboma «Knaccel
1.4 pAmoprai b : 1 4 2 | 2
HEOPTaHWYECKHUX COCIMHCHHID)
1.5 | Crpoenue aToma 1 5 2 2 6
Jlabopamopnas paboma
1.6 | «Omnpenenenrie SKBUBAICHTHOU U 1 6 1 2
aTOMHOM Macchl MeTasuIa»
IMepuoanueckuii 3axkon. CBoiicTBa
17, | cpuoa 1 7 |2 6
XUMHYECKHX YJIEMEHTOB.
XuMuYecKas CBsi3b U CTPOeHHE
1.9 P 1 9 | 2| 2
MOJIEKYJI




XuMu4ecKkasi TepMOJIMHAMUKA.

1.11 1 11 6
Yacrtp 1

113 Xumuyeckasi TEepMOAUHAMUKA. 1 13 6
Yacrtp 2

1.15 | XumMnuyeckas kuHeTuka. Hacrs 1 1 15 4

116 ﬂa60pamopuna;z paboma «CKOPOCTh 1 16 5
XUMUYecKou peakuuu. Karanus»

117 | Xumnueckas kuHeTuka. Yacrp 2 1 17 4

2.1 | Teopusi pacTBOpOB. 2 1 6
Jlabopamopuas paboma

2.2 | «IIpuroroBieHue u onpeaeincHue 2 2 2
KOHIICHTPALIUU PACTBOPA»

2.3 | lucnepcHble CHCTEMBbI 2 3 6

2.3 | PacTBopbl dj1ekTpoauToB. YacTs 1 2 5 6

54 Jlabopamopnas paboma «CunbHbIE 5 6 5

U cJ1a0bIe AIEKTPOIUTHD)
2.5 | PacTBopbI 3/1eKTPOJIHUTOB. YacTb 2 2 7 6
57 OxuciauTe/bHO- 5 9 4
BOCCTAHOBHTEJIbHbIE PeaKIHH.

2.9 | XuMusi METALJIOB 2 11 4
2.13 | DaeKTpoXUMHUYeCKHEe MPOLecChl 2 13 6
214 ./Ia60pam0pjiaﬂ paboma «Psiy ) 1 ’

HaIPSDKEHUH METAJIIOB)»
2.15 | Koppo3usi meTa/1i10B 2 15 4
916 Jlabopamopnuas paboma 5 16 5

«3J’IeKTpOXI/IMI/ILICCKa$I KOppo3us»




Opranuveckue u

2.17 | BBICOKOMOJIEKYJISIPHbIE 17 1 4
coequHeHust. Q030pnasn n1eKyus.
Dopma ammecmayuu 19-21
Bcero 4acoB 1o AUCIHUIJIMHE 27 |18 102
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