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Размещенное изображение


1. Ilean ocBOeHHSI 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:

- OCBOCHHME OCHOB METOAOJIOIMH HAyYHOT'0 3HAHUS O XUMHUH U METOAaX
XUMHYECKHMX HCCJICI0BAHUIA;

— OCBOCHHME TEOPETUYECKUX MPEACTaBICHUM, COCTABISAIOMMX (YHIAMEHT
BCEX XMMHUYECKUX 3HAHUN U CBOMCTB JIEMEHTOB M 00pa30BaHHBIMU 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 aucuuiuinabl B crpykrype OOII

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

JuctunnrHa « XuMHs» B3aUMOCBSI3aHa JJOTUYECKH U COIEp KaTeIbHO-
METOJIMYECKH CO CIEAYIOIUMU JUCHUITMHAMU U npakTukamu OOLT:

- be3onmacHOCTD KU3HEICATSIILHOCTH;

— Marepuanosenenue u TKM;

- [IpoMbIlIIEHHAs SKOJIOT S,

—DKojoruyeckas 6€30MacHOCTh MPOU3BOICTB.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCHUILIUHBI

B pe3yibTaTC OCBOCHUSA JUCHUIIJIMHBI CTYACHT JOJIKCH:
3HATb:

® OCHOBBI METOHOJIOTUM HAYYHOI'O 3HAHUS O XUMUH U METOJAX XUMHUYECKUX
HUCCICAOBAHUM;
® 3HAThb OCHOBHBICE METOAbl U TMPHUHIMIBI TOWCKA M KiIaccupuKamu
“H(pOpMaIU 0 XUMHUH U METOJaX XUMHUYECKUX UCCIIEIOBAHUM;
YMeETh:



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

® yMETh HAXOJUTh, KIACCU(PUIIMPOBATH U OIEHUBATh HAWJICHHYIO O XUMHUU
A METoJaX XHMHYECKHX  HCCICIOBAHMM, a TakK K€ HCIIOJL30BaTh €€ I
MPAKTUYECKOMN JEATEIbHOCTH;

® BBIBIIATH CYIIHOCTh XHWMHUYECKHX TPOOJIEM, BO3HUKAIONIMX B XOJE
poecCHOHANTEHON JEATEIBPHOCTH, MPUMEHATHh IS WX PEIICHUS W3BECTHBIC
METO/IbI SKCIIEPUMEHTAIBHBIX XUMUYECKUX UCCIIEI0BAHUMN

BJIa/1€Th:

e HaBBIKAMM IMOCTAHOBKHM IICJIM B XUMHYCCKHUX HCCJICTOBAHUS,

® METOJaMH CaMOOPTaHM3AIMH U CaMO00Pa30BaHus B 00JIACTH XUMUM;

® HaBBIKAMH BBIPAOOTKM MOTHBAIIMKM K BBITIOJIHCHUIO MPOGECCHOHATBHON
JEATEIbBHOCTH, K PEHICHUI0 3HAYMMBIX MPOOJIEM, CBA3aHHBIX C MPOTEKAIOIIUMHU
XAMHUYECKUMH MPOILIECCAMU

e METOJAUKaAMH MPOBEJICHUSA AKCIIEPUMEHTAIBHBIX XUMHUYECKUX
HCCIeI0BaHUN

4. IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI M0 JMCHHUIIJIMHE
(MOayJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHS
o0pa3oBaTeIbHON POrpaMMBbl.

B pe3ynbraTe OCBOEHUS JUCHUIUIMHBI (MOOyJsl) Yy  oOOydaromuxcs
bopMHpYIOTCS  CIEIYIONME KOMIETCHIIMM W  JOJDKHBI  OBITh  JIOCTUTHYTHI
CJIEIyIONTME PEe3yJIbTaThl OOYYEHHS Kak 3Tan (pOPMUPOBAHUS COOTBETCTBYIOIIMX

KOMITETCHITU:
B pesyasbTare
OCBOEHHU
Kon o0pa3oBaTebHOM IlepeyeHb NIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTEeHITHH NpoOrpamMmbl 00y4eHHUs MO AUCHUILINHE
odyuarouuiics
JA0JI7KEeH 00J1a/1aTh
OIIK-2 CMOCOOEH MPUMEHATh | 3HATH:
COOTBETCTBYIOIIH 3HaTh 0a30BbIC OCHOBBI XUMHUH U OCHOBHBIC
uzuKo- 5 METO/IbI IPOBEICHUS XMMHIECKUX UCCIIEI0BAHMUI
MaTeMaTHYCCKHMA —
amnmapar, METObI
AHATH3A I BBISBJISTH CYIIHOCTh XUMHUYIECKUX npo6nevM,
MOJIEITHPOBAHA, BO3HUKAIOIIUX B X0/1€ TPO(HeCCHOHATHLHOM
TEOPETHUECKOTO 1 JIESITSIIBHOCTH, IPUMEHSITD JUISI HX PEIICHHUS
KCTIEPHMEHTAITBHOTO 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 COCTABISIET 5 3a4eTHBIX €IUHUIBL, T.C.
108 akanemuueckux yaca (U3 HUX 54 4yaca — camocTosTeNnbHas paboTa CTYIEHTOB).
Paznensl qucUUIUIMHEBL « XUMHUS» U3YYaloTCs Ha IEPBOM Kypce.

Jlektmu — 27 9acoB, MpaKTUYECKUX 3aHATHH — 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 Kak MpeaMeT ecrecTBo3HaHus. [Ipenmer XUMuUUM M €ro CBs3b C
JPYTMMHM HayKamHu. 3HAUEHUE XUMHUHM B U3YYCHUU MPUPOAbL. XHMHUS M OXpaHa
okpyxkartomiei cpeapl. OCHOBHBIE pa3feibl XUMHUU U METOAbl HUX H3YUCHHS.
OCHOBHBIC TIOHATHUSI XUMHUU: aTOM, MOJIEKYJIa, XUMUUYECKUN DJIIEMEHT, YIKBUBAJICHT,
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. SaepHast 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 XuMuHU. 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. 3amoyiHeHHEe OpOuTaleld >SJIEKTpOHaAMHU B
peayibHbIX aToMax, npuHuun Ilaynu, npasuio I'yHaa. XapakrepucTuka 3J1€EMEHTOB
UCXO/JISl U3 CTPOCHUS X aTOMOB.

Ilepuoauueckuii 3aK0H

[lepnonnueckuii 3akon JI.MI. MenaeneeBa - OCHOBHOW 3aKOH XWUMHH, €TI0
coBpeMeHHas (opmynupoBka. [lepuoguyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
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 TMepuoauyeckoi cucreme. OCHOBHBIE CBOMCTBAa 3JIEMEHTOB —
aTOMHBIM  PaguyC, DSHEPIrUsl HOHU3ALUWHU, CPOJACTBO K  DIJEKTPOHY W
AIEKTPOOTPULIATEIBHOCTh, BO3MOXHBIE M THUIIMYHBIE COCTOSHUS OKHUCJICHHS,
OKHCJINUTEIILHO-BOCCTAHOBHUTEILHBIC CBOMCTBA »JIEMEeHTOB. M3MeEHEHHE CBOMCTB
AJIEMEHTOB B Iepuojax W rpynmnax. OOmieHayYHOe 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, €€ PUpPOJa 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. Mertamnuyeckass CBA3b, €€ OCOOCHHOCTH,
OCHOBHBIE THIIMYHBIE CBOWCTBA METAJUIOB. ATPETraTHOE COCTOSIHUE BEIIECTBA.
XUMHUYECKOE CTpOEHUE TBEPAOTO Tesa. AMOP(HHOE U KPUCTALTMYECKOE COCTOSIHUE
BemecTBa. Kpucrauisl. Kpucrammyeckue pemieTku. XuMu4ecKas CBsi3b B TBEPIBIX
Tesax. XUMHUUYECKAsi CBsI3b B IIOJYNPOBOJHMKAX W JMIIIEKTpUKax. PeanbHble
KPUCTAJLIBI.

XuMHUYeCKas TePMOAUHAMHUKA

duznyeckasl CyIHOCTb HEPreTUYecKux 3P(HEeKTOB XUMHUECKUX PEaKIIH.
BHyTpeHHsi1 SHeprus M SHTaNbNUg 00pa3oBaHUs XUMUYECKUX COCIUHEHMH.
Tepmoxumus. IlepBoe Hayal0 TEPMOJMHAMHUKH, €r0 3HAYEHHWE W IPUMEHEHHE.
3akon ['.U. T'ecca, cnencTBusi U3 HEro, IPUMEHEHUE MJII PAcyeTOB TEIUIOBBIX
3¢ (DexToB XMMHUECKMX peakuuidl. TemaoTel 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.

XuMUYecKasd 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.



DHeprus akTUBallMU. BiusgHUE KaTaIM3aTOpoB HAa  CKOPOCTh  XHMMHUYECKUX
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 XHMHYECKUX peakiuid. XuMUYEeCKOe PaBHOBECHE B TOMOTEHHBIX U
reTeporeHHbIx cucteMax. CocTossHuE TMHAMUYECKOTO XHMHUYECKOTO pPaBHOBECHS,
YCIOBUSI W TMPU3HAKK PABHOBECHOTO COCTOAHUSA. KOHCTaHTa XMMHUUYECKOIO
paBHOBECHSA, €€ POJIb B OILIEHKE HANpPaBICHHOCTH XUMHYECKHUX PEaKIUM.
CwMmernieHue paBHOBECHUSI NP U3MEHEHUN KOHILIEHTPAIIMM PEAarupyroNIuX BEIIECTB,
temneparypsl U pasineHus. [lpmanun 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 XUMHYECKAsT TEOPUS PaCTBOPOB.
OcCHOBHBIE TIOJIOKEHUSI TUApaTHOM Teopuu pactBopoB J[.M. Menneneesa.
NneanbHble 1 HEHWZICAIbHBIE PACTBOPHI. 3aKOHBI MACAIbHBIX pacTBOpOB Payis u
Bant-I'opda. Kunenue u 3amepzanue pactBopoB. I[lonarue 00 anTtudpuzax
MpUMEHEHUEe X B TexHHKe. KOHIEHTpalus pacTBOPOB, Pa3IMYHBIE CIOCOOBI €€
BBIPAKECHUA. XapaKTEPHBIE CBOMCTBA PACTBOPOB. 3HAYCHUE PACTBOPOB B MPUPOJIE,
XHAMHH, CEIIbCKOM XO35IUCTBE U TEXHUKE.

PacTBOpBI 2/1€KTPOJIUTOB

Teopusi  3IEKTPOJUTUUECKON AUCCOUMALNM, MPUYUHBI  JAUCCOLIMAIUU.
['uppatamuss  (conmbBatarusi) HWOHOB. CTEeNeHb M KOHCTaHTA JMCCOLMAIINM, €€
3aBUCHUMOCTh OT KOHIIEHTpaluu. 3akoH pa3BeneHust OctBanpia. CuiabHbIE U
ciabbie JIEKTPOJUTHI. AMGBOTEPHBIC ANEKTPOIUTHL. MIOHHBIE ypaBHEHHUS peaKIui,
WX TIOJIHASI M KpaTkas 3anuch. Jluccomnuanus Bojabl. IoHHOE IPOU3BEICHUE BOJIBI.
Bonoponueiii  mokazarens (pH), ero omnpeneneHue. OKCIEpUMEHTAIbHOE
onpenenenne pH BOAHBIX PacTBOPOB, POJIb MHAMKATOPOB. [ MApPOIU3 COJEH.
[MunponuTryeckast KHCIOTHOCTH U METOYHOCTh. byepnbie pacTBopbl. PaBHOBeCHs
B CHCTEMaxX pacTBop-ocagok. [Ipon3BeeHne pacCTBOPUMOCTH. Y CIIOBHS BbINIAJEHUS
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 PEeaKIIUU

CreneHb OKHUCJIEHUS SJIEMEHTa B COCAMHEHUU W TpaBUJIa €€ HAXOXKICHUS.
OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHU KaK IMPOIECCHI IEPeHOCca AJIEKTPOHOB
Y WU3MCHEHUS CTEIICHEN OKHMCIIEHUS 3JIEMEHTOB. METObI COCTABICHUSI YPABHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBbHBIX peakiiuii. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN
SDKBHUBAJCHT. BakHelmue OKHUCIUTEIN M BocCTaHOBUTEIU. OKHUCIUTEIBHO-
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 JJIEKTPOTEXHHUKE, YHEPTETUKE U MAIIMHOCTPOCHHH.
3aBUCHMOCThH CBOMCTB IMOJMMEPOB OT COCTaBa M CTPYKTYPhl. XUMHUS TTOJTUMEPHBIX
KOHCTPYKIIMOHHBIX MaTepralioB. l[loJdMMepHbIE TOKPBITHS U KJICH. XHUMHUSA
MOJIUMEPHBIX JTUICKTPUKOB ¥ MPOBOTHUKOB.

5. O0pa3oBaTte/ibHbIC TEXHOJIOTHH.

Metoauka TpemnoAaBaHUs — IUCHUIUIMHBI  «XUMHUS» 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
BHEAYIUTOPHOM paboTOM C 11ebI0 (POPMUPOBAHMS U PA3BUTHS MPOPECCHOHATBHBIX
HaBBIKOB 00YyYaroIIMXCs:

— MOJTrOTOBKA K IPAKTUUECKUM 3aHATUSAM;

- 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 ATTEeCTALMH N0 HTOraM OCBOEHMS TUCHHUILUINHBI 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, IJIT KOHTPOJISI OCBOCHUS OOYJAIOITUMUCS Pa3/IeIOB TUCITATIINHBI.

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



6.1. ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBEAeHNS MPOMEKYTOUYHOM aTTecTaluu
00y4arIIMXCcs M0 JUCUUILIMHE (MOIYJIIO0).

6.1.1. IlepevyeHb KOMIeTEeHINIA ¢ YKa3aHUEM 3TaNoB UX ()OPMUPOBAHUS B
npouecce 0CBOeHHs 00pa30BaTeJbHOM IPOrpaMMBbl.

B pesynbrate ocBOEHUS! TUCHUILTMHBI (MOAYJIS1) POPMUPYIOTCS CIEAYIOIINE

KOMIICTCHIINHU:

Kon
KOMIIeTeHIIUHA

OIIK-2

B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHON MPOrpaMMbl 00y4aloluiicst
OJIKEH 00J1a1aTh

crocoben IIPUMCEHATH COOTBCTCTBYIOHII/Iﬁ (1)I/I3I/IKO-MaTCMaTI/ILIeCKI/II7I
amrmapar, MCETOAbl aHaJIku3a W MOACIUPOBAHHA, TCOPETUUYCCKOIoO H
OKCIICPUMCHTAJIBHOTO HCCIICAOBAHUA IIPU PCIICHUHU HpO(I)eCCI/IOHaHBHBIX
3aga4

B nporiecce ocBoeHuss 00pa3oBaTeIbHON TPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM
YUCJI€ UX OTJEJbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAHO B XOJI€ OCBOCHHS
OOyYaronMMHUCS JUCUUIUIMH (MOMyJeil), MPaKTUK B COOTBETCTBHUM C y4E€OHBIM
MJIAHOM U KaJICHAApHBIM rpadukoM ydeOHOro mpolecca.

6.1.2. Onucanue nokasareyed 1 KPUTEPUEB OLIEHNBAHUS KOMIIETCHIM,
(popMupyeMBbIX 110 HTOTAaM OCBOCHHS JUCHHUILIUHBI (MOAYJIs), ONMCAHME HIKAJI
OlleHUBAHUA

[ToxazaTeneM OICHWBAHUS KOMIICTCHIIMH Ha pa3IWYHBIX JTamax ux
(bopMHUpPOBaHUS ABJSAETCS TOCTIKCHHIE O0YyJAFOIIIMMUCS TIJIAHUPYEMBIX Pe3yJIbTaTOB
OOy4eHHsI IO JUCITUTUTHHE (MOYJIIO).

OIIK-2 - cnoco0eH NMPUMEHSITH COOTBETCTBYIOIIMI (HU3NKO-MaTeMaTHYeCKHH anmapar,
METOAbl AHAJM3Aa W MOAECJIMPOBAHUSA, TEOPETHYECKOI0 M IKCIHEPHUMEHTAJIBHOIO
HCCJIIOBAHNMA NPU pellieHHH NPo(ecCHOHAIBHBIX 32124
IToka3zaTeJib Kputepun ouennBanns
2 3 4 5

3HATH: OOyuarommiics | OOyuaromuiicst | OOyvaroruiicss | OOyuaronuiics
0a30BbIEC OCHOBBI | IEMOHCTPUPYET | JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPHUPYET
XUMUHU U MIOJIHOE HETIOIHOE YaCTUYHOE MIOJIHOE
OCHOBHBIE OTCYTCTBHE WJIH | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
METO/bI HE/I0OCTaTOYHOE | TpeOOBaHUAM TpeOOBaHUSAM TpeOOBaHUSAM
[IPOBEACHUS COOTBETCTBUE 3HaHUil 0a30BbIe | 3HaHUI 0a30BbIE | Oa30BbIE OCHOBBI
XUMUYECKUX TpeOOBaHUSAM OCHOBBI XMMUU | OCHOBBI XUMUH | XUMHUHU U
HCCIIEN0BAHUMN 3HaHUH 0a30BbIE | U OCHOBHBIE U OCHOBHBIE OCHOBHBIE

OCHOBBI XUMUHU | METOJBI METO/IbI METO/IbI

Y OCHOBHBIE MIPOBEACHUS IIPOBEACHUS IIPOBEICHUS




METO/TBI XUMHYECKHIX XUMHYECKHUX XUMHYECKHUX
MPOBEICHUS WCCIICIOBAHUM. | UCCIICIOBAHUM. | UCCIICIOBAHUI
XUMHUYECKUX Jomyckatorcs Homnyckatorcst CBoOoaHo
HCCIIeI0BaHMI 3HAYUTENbHbBIE HE3HAYUTEIIbHBIE | ONEPUPYET
OLINOKH, OLINOKH, nproOpeTeHHBIM
MIPOSIBIISCTCS HETOYHOCTH, U 3HAHUSIMU.
HEJIOCTATOYHOCT | 3aTPYIHEHUS.
b 3HAHUH,
oOyJaroruics
HCIIBITHIBACT
3HAUYUTEIbHbIE
3aTpyIHEHUs
npu
OTIepUPOBAHUU
3HAHUSIMH
yMeThb: OOyuaromuiics | OOyuaroumuiica | OOyuvatomuiics | OOyvarouuiics
BEISIBIISITh JIEMOHCTPHUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
CYILIIHOCTh MOJIHOE HEMOJIHOE 4acTUYHOE MOJTHOE
XUMHYECKHX OTCYTCTBHE WJIU | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
po0Jem, HEJI0OCTaTOYHOE | TPEOOBAHUAM TpeOOBaHUAM TpeOOBAHUAM
BO3HUKAIOIIUX B | COOTBETCTBUE yMEHUI YMEHHUH yMEHUH
XoJ1e TpeOoBaHUSIM BBISIBJISITH BBISIBIISITH BBISIBIISITD
npodeccnoHas | yMEHUMH CYIIIHOCTh CYIIHOCTb CYIIHOCTh
HOI1 BBISIBJISITD XUMHYECKHX XUMHYECKHUX XUMHYECKHUX
JEeSITEIbHOCTH, CYILIIHOCTb npobiem, npooiieM, npobiiem,
MPUMEHSTH UIsl | XUMUYECKUX BO3ZHUKAIONIMX B | BO3HUKAIOUIUX B | BOSHUKAIOUINX B
UX pelleHUs npobiieM, xoJ1e xoJie Xoze
W3BECTHBIE BO3HUKAIOIIUX B | MpodeccroHans | nmpodeccuoHans | mpodeccHoHaIb
METO/IbI X0Jie HOH HOH HOH
AKCIIEPUMEHTaNb | MpodeCcCHOHaNb | JeSTeNbHOCTH, JIeATEITBbHOCTH, JeATETbHOCTH,
HBIX HOWM MPUMEHSITH JUTSl | IPUMEHSATD JJI | IPUMEHSTH JUIS
XUMHYECKHX JESITENIbHOCTH, WX pelIeHUs WX pelIeHus UX pelieHus
HCCIIEIOBAHUI MIPUMEHSATD JJIsl | U3BECTHBIE W3BECTHBIE W3BECTHBIC
WX pelIeHus METOIbI METO/IBI METO/TBI
W3BECTHBIC AKCIEPUMEHTAIIb | SKCIIEPUMEHTANb | DKCIIEPUMEHTAh
METO/IBI HBIX HBIX HBIX
OKCIIEPUMEHTAh | XUMUYICCKUX XUMHUYECKHX XUMHUYECKHIX
HBIX HCCIIeOBaHUU HUCCIeI0BaHUN HCCcIeq0BaHuN
XUMHUYECKHX Jomyckatores Jomyckatotcst
UcCcae10BaHU I 3HAYUTENbHbBIE HE3HAYUTEIbHbIC
OIINOKH, OIINOKH,
MIPOSIBIISIETCS HETOYHOCTH,
HEJIOCTATOYHOCT | 3aTPYIHEHUS.
b YMEHUI.
BJIA/IETh: OGyuarommiics | OOyuaromuiicst | OOyvaronuiicss | OOyuaronuiics
METOIUKAMHM JIeMoHCTpupyeT | ACMOHCTPUPYET | nemMoHCTpupyeT | ACMOHCTPUPYET
HPOBEJCHHSA THOJTHOE HEIOJIHOC YaCTHYHOE HOJIHOE
OKCIEPUMEHTAIb | reyrerpre WIH | oo e o oAC COOTBETCTBUE COOTBETCTBHC
HBIX TpeOOBaHUAM TpeOOBaHUIM
UMIECKIX HEJIOCTATOYHOE | booyae TpeOoBaHUSAM —
T COOTBETCTBHUE METOTHKAMH BIIQ/ICHUE METOIMKAMH
TpC6OBaHI/I}IM TNPOBEACHU: METOANKaMHN MIpOBEACHUS




BJIaJICHUE SKCIEPUMEHTAJIb | MPOBEACHUS SKCHEPUMEHTAIIb
METOJIUKAMU HBIX JKCIEepUMEHTaIb | HBIX
NpoBe/IeHNUs XUMIYECKHX HBIX XUMIYECKHX

HUCCIIEIOBAHUM. HCCICA0BaHUH.
AKCIIEPUMEHTAJIb XUMHYECKHX

Jonyckarorcs .
HBIX SHAYHTETEHELC HUCCIICI0BAHUM.
XUMHUYECKHX OMMGKH, Honyckatorcs
HUCCIEeOBaHUN HPOSIBIISETCS HE3HAYUTCIIBHBIC

HezocTaTousoCT | OMHMOKH,

b BIIAICHHUS. HETOYHOCTH,

3aTPYIHCHUS.

[MIxaner OLCHUBAHUS PC3YJIbTATOB HpOMC)KYTO‘-IHOﬁ aTTeCTallui U UX OIIMCAHUC!:

Dopma npomeHncymouHol ammecmayuu: IK3ameH.

[TpomexxyTouHas arTecTamusi O0yJaroImxcs B GopMe dK3aMeHA MPOBOIUTCS
10 pe3yJIbTaTaM BBITOJTHEHHUS BCEX BHUIOB y4eOHOH PabOThI, MPEAyCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAHHOW AMCIUIUIMHE (MOJYJIO), TPU 3TOM YUYUTHIBAIOTCA
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH B TedeHHe cemectpa. OreHka
CTENICHU JIOCTHXKCHHSI OO0yYalOIIMMHUCS TUIAHUPYEMBIX pPE3yJbTaTOB OO0yUYEHHUS IO
JUCHUTUIMHE (MOJYJI0) TPOBOJIUTCS TperojiaBaresieM, BEAYIIUM 3aHITHS IO
JTUCHUIUIMHE (MOYJII0) METOJIOM PKCIIEPTHOM OLIeHKHU. [1o nToram npoMexyTouHoM
aTTeCTallMM 10 JWCHHUIUIMHE (MOJYIIO) BBICTABIIACTCS OICHKA «OTIUIHOY,
«XOPOIIIOY», KYIAOBICTBOPUTEIHHOY» WIIH «HEYIOBJIECTBOPUTEIEHOY.
K npomexyTouHO# aTTecTaiuu 0y CKatOTCs TOJIBKO CTYICHTHI, BBITIOJTHUBIITNE BCE
BU/JIbI yUeOHOU pabOThI, MPEyCMOTPEHHBIE pabodeil MpOrpaMMOi MO AUCIUILINHE
«Xumusy (moceeHnue MPakTUYECKUX 3aHATHH, BBITIOJHUIN J1a00paTOPHBIX padoT,
BBITIOJIHAJTM KOHTPOJIBHBIX padboT).



HlIxkana ouenusanus

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 8 CUMYayusx nOoGblueHHOU croxicHocmu. Tlpu smom
Mocym Oblmb 0onyueHvl He3HaYumenbHble OWUOKU, HeMOYHOCMU,
3ampyOHeHus Npu AHATUMUYECKUX Onepayusix, nepeHoce 3HAHUll u
VMeHUll Ha HO8ble, HeCMAHOAPMHbBLE CUMYAYUU.

Xopowio

Buinonnenvt  6ce 6uowvt  yuebHou pabomvi, npedyCMOmMpeHHbvle
yueonvim — naanom.  CmyoeHm — OeMOHCmMpupyem  HenojHoe,
npasuibHoe  coomeemcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npuBedeHHbiM 8 mabauyax noxazamenetl, b0 ecaiu npu SMom ObLiu
oonywenvl 2-3 HecyujecmeenHvle OUUOKU.

Yooenemsopumenvro

Buinonnenvt  6ce 6uovt  yuebHou pabomvi, npeodyCMOmMpeHHbvle
yueonvim naanom. Cmyodenm OeMOHCmMpuUpyem CcOoOmeemcmaeue
3HAHUL, 8 KOMOPOM 0C8eWeHa OCHOBHAS, Hauboiee 8aX}CHASL YACMb
Mamepuana, Ho npu SMom OONYWeHA 00HA 3HAYUMENbHASL OWUOKA
U HEMOUHOCMb.

HeyoosnemsopumenvHo

He evinonnen oounm unu 6onee 6udog yuebHou pabomui,
npeoycMompenHulx yuebnvim niaanom. Cmyoenm OemoHcmpupyem
HenoHoe coomeemcmasue 3HAHUll, YMeHUll, HABbIKO8 NPUBEOCHHBIM 6
mabauyax noxaszamenetl, OONYCKAOMCA 3HAYUMENbHbIE OUUOKU,
NPOABNIACMC OMCYMCMEUe 3HAHUL, YMeHUll, HABbIKO8 NO Py
noxaszameinet, CmyOeHm UCNblmbvleéaem 3Hauyumenbhvle 3ampyoOHeHus
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
HarpasjeHuto nmoAroToBku 6akanaBpos 13.03.01 «TemosHepreTuka U TeNJI0TEXHUKA.

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

[Tporpamma yTBepskaeHa Ha 3aceqanuu kKadeapsl «Xumbuorex» «30» aBrycra 2022 1. mpOTOKOJI
Ne 1.

3aB. kadenpoit «Xumbuorex»
JIOLEHT, K.X.H. /N.B. ApramonoBa/

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 ABTOHOMHOE OBPA3OBATEJILHOE YUPEXK/IEHHE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHMM MOJIUTEXHUYECKHU YHUBEPCHUTET»
(MOCKOBCKHWM ITOJIMTEX)

Hanpagnenue noarotoBku
13.03.01 «Tenio3HepreTUKa U TEIIOTEXHUKA
[Tpodmip «TemioTexHUYeCKHEe YCTAHOBKH, CUCTEMbI U KOMILIEKCHI»
KBanudukanus (cTeneHp) BHITYCKHUKA
bakanasp

®dopma 00ydeHus
ovHAast

Kadenpa Xumbunotex

POH/I OHEHOYHBLIX CPE/ICTB

1O AMCHUIIJIMHE «XUMMUA»

Cocrag: 1. [1actiopt poH1a OIIEHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEJICTB

CocraBuTein:

Houent xadenpst Xumbuorex,

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

Mockaa,

2022



IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITETEHIIUIA

Taobnuma 1

XUMUSA

®I'OC BO 13.03.01 «TenjiodHepreTuKa U TEMJIOTEXHUKA)

B mporecce 0cBOCHUS JAHHOM JUCUUIUIMHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIEAYIOLINE MPo(eccHOHATbHbIE KOMIETEHIHHU:

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
XUMHUYECKUX MCCIICIOBAHUI
BJIA/IETh:

MCTOJUKAMU IMPOBCACHUA
OKCIICPUMCHTAJIbHBIX

XUMHWYECKUX HUCCIIETOBAHUIT

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma Crenenu ypoBHeil 0CBOEHHUS
(¢opMupoBaHUA |OLEHOYHOIO KOMIIeTeHIHii
KOMIIeTEeHIIUI |cpeacTBa®*
MHIEKC OOPMYJIINPOBKA
OIIK-2 [CnocoOHOCTh JEMOHCTPUPOBAThH 3HATD: ITeKITHS, YO, ba30Bblil ypOBeHb:

0a3oBble 3HAHUA B 001aCTH 3HATH 6A30BEIE OCHOBEL camocTostensHas |K/P, BOCHPOHM3BO/ICTBO IIOJyYEHHBIX
CCTCCTBCHHO-HAY4YHBIX %

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:
MIPOOJICEM, BOSHUKAIINX B XOAC

P ’ ot A HecIenoRatiH MPaKTUYECKOEe MPUMEHEHUE
rpodeccnoHaIbHON METh: N

y : MTOJIyYEHHBIX 3HAHUH B IIpoLecce

MOATOTOBKH K IMPAKTHUYCCKUM
BaHATUAM

**_ CoxpamieHus (opM OIEHOUHBIX CPEACTB CM. B IIpriokeHnu 2 k PIT.




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 3aTaHUMH,
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







TecToBBIC 3a0aHUA






BOITPOCHI K 3AYETY

1. CrexuomeTpuuecKkre 3aKOHBI: 3aKOH COXPAHEHHUS MaccChl, 3aKOH IIOCTOSIHCTBA cocTaBa. Mx
pOJIb B XMMHUH M COBpEMEHHAs TPAaKTOBKa. ['a30Bble 3aKOHBI: 3aKOH ABOrajpo, ypaBHeHHUEe 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. CBs3u 6- u m-tuna. OnucaHue KOBAJEHTHOM XMMMYECKOH CBS3M METOJIOM
MOJIEKYJISIPHBIX OpOuTasieil Ha mpuMepe MoIeKyIsl Ho.

6. Dmueprermueckue nuarpamMmbl MO JByXaTOMHBIX MOJIEKYJ W HOHOB, 00Opa30BaHHBIX
snementamu 1-ro nepuona (Hz', Ho, Hy™, Hex"). KparHocTs M 9HEprust cBsA3M.

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) m MeTO0OM BaJICHTHBIX cBsizelt. ['eomerpust monekyn BeCly , BF3 , CHs , NH3 u
H>O.

9. BemectBa ¢ MOJEKYJISIPHOU CTPYKTYypoH (mpumepbl). MeXMOIEKyISIpHbIE B3aUMOICUCTBUSI.
Cunet Ban-nep-Baanbca (Tpu cocrasisironux). BogopoaHas cBszs. 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 HECAMOINPOU3BOJIBHBIE TMpolecchl (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. CMenieHre XUMHUYECKOIO pPaBHOBECHSI NMPU WU3MEHEHUM BHEMIHUX YyciaoBui. [Ipunummn Jle

[[TaTenbe: TepMOAUHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

BOITPOCHI K DK3AMEHY

1. PactBopsl. Knaccudukanus pacTBOpOB MO CTETIEHU JUCIEPCHOCTH. MecTo pacTBOPOB cpelu
APYTUX AUCIEPCHBIX CUCTEM. PacTBopuMOCTh TBEpABIX BelecTB B Bojie. KoadduimeHT pacTBOpuMocTH.
HacebliienHble, HEHACHIIIEHHBIE U NTEPECHIICHHbIE pacTBOPHL. TernsoBbie 3¢ (eKThl MPU PACTBOPEHHH.

2. PactBopbl. ClocoOBI KOJIMYECTBEHHOT'O BBIPAyKEHHsI cOCTaBa pacTBOpPoB. MaccoBast, 00beMHast
U MoJbHas noiau. MaccoBas, MOJSpHas M HOpMajbHas KOHLEHTpauuu. MossneHocTh. llepexon ot
OJTHOTO CI0co0a KOJMYECTBEHHOTO BBIPAKEHUS COCTaBa pacTBopa K apyromy. Haiitm maccoByto,
MOJIIPHYI0O U HOpPMAJbHYIO KOHLEHTpPAllMM pacTBOpa XJopuaa Kauplus ¢ MaccoBoil nonert 20%.
I[InotHocTs pacTBopa 1,2 r/em?.

3. PacTBOpBI HEANIEKTPOIUTOB. JaBIEHNE HACBHIIIEHHOIO Napa pacTBOPUTENS HaJ pacTBOPOM M
HaJ YUCTBIM pacTBopUTeeM. 3akoH Payid. Kak MOXKHO paccuuTaTh NOBBIIIEHUE TEMIIEPATYPHI KUIIEHUS
Y TIOHWKEHUE TEMIIEpPAaTyphl 3aMeEP3aHusl pacTBOPA IO CPAaBHEHUIO C PaCTBOPUTENIEM?

4. B 4eM COCTOMT CyIIHOCTH sABJIeHHE ocMoca? Kak ompenenuTs BEIMYMHY OCMOTHYECKOIO
JaBJIEHHs B pacTBOpax HeanekTponuTos? 3akoH Ban-T'odda.



5. DnekTposuTHUecKas aucconuanus. Juccouuanys ciadbIX 3JIEKTPOJUTOB 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. PactBOpBI 21€KTpOAUTOB. [lucconnanus cpeHuX, KUCIbIX U OCHOBHBIX couiel. /luccounanus
KHCIOT U ocHoBaHuil. CryneHuaras auccouuanus. [IpuBenure npumepsl. Vcnosb30BaHHE 3aKOHOB
Payns u Bant-I'odda mist onucanust cBOMCTB 311eKTponuToB. M30ToHIUECKUH KO UITHEHT.

7. Peaknum WOHHOTO OOMEHa B pacTBOpax dJCKTPOJIUTOB. YCIOBHS IMPAKTHUYECKOU
HEOOPAaTUMOCTH MPOTEKAHUS peaKuii HMOHHOro oOMeHa. Hamummre MONEKyNspHBIE W HMOHHO-
MOJIEKYJISIPHBIE YPABHEHMSI peaKLni, WITFOCTPUPYIOLIUX 3TH YCIOBHSL.

8. MaiiopacTBopuMbIE 371eKTpoauThl. PaBHOBecue B cucreme ocanok — pactsop [lpoussenenue
pacTBOPUMOCTH. Y CIOBHS 00pa30BaHMA M PACTBOPEHHUsT ocaakoB. OOpa3zoBaHHE OCATKOB U AJIEMEHTHI
KaueCTBEHHOI'O aHAJIN3a.

9. Kectkoctb BoAbL. BpemeHHast 1 OCTOSIHHAS K€CTKOCTh. MEeTO1bl CHUYKEHHUSI dKECTKOCTHU BOJIBI.

10. DnextponuTHueckas avcconuanus Boabl. MoHHOe mpousBeneHue BOJbl. Bonopoanbiid
nokazarenb. [llkana BogopogHoro nokaszateins. Komopumerpuueckue U mOTEHIIMOMETPUUECKUE METO/IbI
onpeaenenust pH cpenpl. Unaukaropsl. M3MeHeHne okpacku HHIUKATOPOB B 3aBUCUMOCTH OT PEAKIUU
Cpebl.

11. T'maponmus3. ['mapomu3 coseit. KomuecTBeHHBIE XapaKTEPUCTHUKU IPOIECCa THUIAPOTIU3A.
Crenenp ruaponM3a M KOHCTaHTa rujaponusa. CMelleHHe paBHOBECHs Ipoliecca TUIpOJIH3a.
HeoOpatumerii runponus. Hamummre B MOJEKYJISPHOM W HOHHO-MOJICKYJISIDHOM BHJIE YPaBHEHUS
peaknuii ruaposmsa cienyromux coneit: FeCls, K3POs, NaxSOs, AlLS3 . Vkaxkute peakinur cpelnbl B
BOJHBIX PaCTBOPAX 3TUX COJICH.

12. OxucnuTenbHO-BOCCTAaHOBUTENIbHBIE peakluu. CTeneHb OKUCIIEeHUs dieMeHTa. OKUCIUTENb U
BoCcCTaHOBUTENb. [lpoueccel oOkuciaeHMsT U BOCCTaHOBIEeHMs. [IpuBeaure mpuMepbl TUIHYHBIX
OKHCIIUTENEH U BoccTaHoBUTeNeH. Kakue mporiecchl mpeIcTaBIsitoT cO00M MPOIEeCChl OKUCTIEHUS, a KaKHe
BOCCTAHOBJICHMUSL:

S2->8° Cr,07 > Cr" Mg’->Mg* 02+2H>,0->40H"

13. Knaccuduxanuss OKHCIUTENbHO-BOCCTAHOBUTENbHBIX peakuuid. I[lpuBenurte mnpumepsl
peakuuil kaxnaoro tumna. CocTaBbTe€ YpaBHEHHUS COOTBETCTBYIOLIMX pPEAKIUIl C TMOMOIIbIO METoja
3JIEKTPOHHOTO OajaHca.

14. XapaxkTep B3auMOJEWCTBHS METAJUIOB C BOJOM, pacTBOpaMM COJieH, IIenoued U KHUCIOT.
Oco0eHHOCTH B3aUMOJICHCTBUS METAJJIOB C KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTOM M a30THOM
kuciotoil. Kak pearupyer ’xene3o ¢ CHWIbHO pa30aBlIeHHOW, pa30aBICHHOW M KOHIIEHTPUPOBAHHOM
a30THOM KucaoToi? CocTaBbTe ypaBHEHUS! COOTBETCTBYIOIINX PEAKLIUH.

15. Bo3HHMKHOBEHME CKayka I[OTEHIMajda Ha TPAaHUUE METAJLI-PACTBOP COJM MeETalla.
CrangapTHBIA BJEKTPOJHBIA MOTEHUHWAN. P CTaHZAPTHBIX SJIEKTPOHHBIX MOTEHIMAIOB METAJUIOB.
Kaxue BBIBOABI MOXKHO CJIENaTh UCXO/S U3 TOJOKEHUS MeTaJlla B psiay?

16. Bonopoanslii 35eKTpoa. Y CTpOUCTBO U ANEKTPOAHBIE Mpoliecchl. CTaHIapTHBIA BOIOPOIHBIN
ANEKTPOA. 3aBUCUMOCTh BEJIMYMHBI TOTEHIINAJIa BOJOPOJAHOrO AeKkTpoa oT pH cpenpbl.

17. 'anpBaHM4YECKHUE 37IEMEHTHI. Kak MOXHO MPAaKTUYECKH ONPEIEIUTD dJEKTPOIHBINA OTEHIMAI
Metaia? OT kakux (aKTOpOB 3aBUCHUT BEIMUYMHA AJIEKTPOAHBIX MoTeHIManoB? YpaBHeHue HepHcra.
VYpasaenue HepHcra /U1 MeTalIM4ecKUX JIEKTPOI0B IIPHU CTAaHJAPTHBIX YCIOBHSIX.



18. Tumbsl  TrajdbBaHWYECKHX  DJIEMEHTOB.  XUMHUYECKHE,  KOHICHTPALIMOHHBIE U
TepMoranbBaHndyeckue sneMeHTsl. J./1.C. ranpBanndyeckux 3neMeHToB. [IpuBenuTe npuMepsl. YKakuTe
MPOIECChl, MPOTEKAIOIMMe Ha 3JeKTpoaax, u paccuurtaiite DJ[C METHO-IIMHKOBOTO XHMHYECKOTO
rajJbBaHMYECKOTO HIIEMEHTA.

19. OGpatumble u HeoOpaTUMBbIe 3JIEKTPOAHbIE Mporecchl. OOpaTuMble W HeoOpaTuMbIe
35IeKTpOABl. THUIIBI 00paTUMBIX AJIEKTPOAOB. [IpuBeanTe mpuMepHI.

20. Koppos3us wmeramnoB. Kiaccupukanust KOPpO3HOHHBIX MPOLECCOB. XHUMHUYECKas U
aJIeKTpOXUMHUYeckas Kopposus. [IpuBenure mpumepbl. MUKPO - U MakpOTrajibBaHUYECKHE SIIEMEHTHI.
IIpyuyuHBl JIEKTPOXUMUYECKON I€TEPOr€HHOCTH MOBEPXHOCTH MeTaiuia. Kakue mporuecchl POTEKaroT
IIpU KOPPO3UH IIMHKA C IPUMECSIMU KeJe3a B KUCIIOoH cpene?

21. DnexTpoaHbIE MPOIECChl TPU KOpPpo3uu MeTayuioB. KaTolHble peakiuu B KHCIBIX,
HEHTpaJIbHBIX U LIENOYHBIX cpefax. YemM MOoXKeT ObITh BbI3BaHA JICKTPOXUMHUYECKAs T€TEPOreHHOCTD
[IOBEPXHOCTU MeTaia?

22. Tonsipuzanust W AEHOJSIPU3AIMS AIIEKTPoA0oB. Kak BIMSAIOT 3TH HPOIECCH Ha KOPPO3UIO
MeTaJlI0B? B ueM COCTOUT CyIIHOCTh BOJIOPOJAHOMN U KMCIIOPOAHOM Jenosspu3auu?

23. DAEeKTpOJIn3 C pACTBOPUMBIMH U HEPACTBOPUMBIMU 3JieKTpoaamu. [1opsiok pa3psiia HOHOB HA
AJIEKTPOAX MpH dJeKTpoan3e. 3akonbl Papanes. [IpakTudeckoe mpruMeHEHHE MPOIIECCOB IEKTPOITU3A.

24. CriocoOBI 3alIUTHl METAJUIOB OT KOPPO3UHU. MeTaNTNYeCKe KaTOAHbIC H aHOIHBIC TOKPBITHSI.
PaccmoTpuTe Ha KakoM-TMOO MpHUMEpe MEXaHW3M 3AIIUTHOTO JEHCTBHE aHOTHOTO METAILTHYECKOTO
IIOKPBITUS B KHCIION Cpelie.

25. CriocoObl 3a1KMTH METAIOB OT KOPPO3uH. MeTaminiyeckue KaToAHbIE U aHOIHBIC TTIOKPBITHS.
Kak mporekaer Koppo3usi MeTajia ¢ KaTOJHBIM METAJUTMYECKUM IOKPBHITHEM NpPU HAPYIICHHH €ro
IIEJIOCTHOCTH B BOJHOM CcpeJie B MPUCYTCTBHH KUCIOpoaa?

26. Croco0Obl 3aIUThHl METAIOB OT KOppo3uu. Hemeramindeckue 3amuTHbIE TOKPBITUS. Buabl
HEMETAJNTHYECKUX 3aIUTHBIX TTOKPBITUI U UX IPUMEHEHHE.

27. CnocoObl 3alIUThl METAJJIOB OT KOppo3uu. XuMmuueckas oopadoTka cpeabl. PerynupoBanue
pH, ynanenue kucnopona.

28. CnocoObl 3aluThl METAUIOB OT KOPPO3UHU. DIIeKTpoxXxuMuyeckas 3amuta. [IporexropHas
3alIiTa ¥ KaTo/IHas 3allInTa.

29. Oco0OeHHOCTH OpraHMYecKHX coeluHeHud. Teopus XUMHUUYECKOro cTpoeHus. M3omepus u
romodnorus. Knaccuukarus, ctpoeHre 1 HOMEHKIIATypa OPraHUYeCKUX COCTUHEHUH.

30. Knaccudukaiusi opraHM4ecKuX peakuil o XapakTepy XMMHUECKOH CBSA3H. YTJIEBOJOPO/IbI:
QJIKaHBI, IIUKJIOAJIKAHBI, AIKEHBI, AIKMHBI, AJIKaTUCHBI, ApOMATHUECKUE COCTUHECHNS.

31. TIpow3BOAHBIE YTIIEBOIOPOIOB: TAJIOTCHIPOU3BOAHBIC, CHHUPTHI, AIBICTHUABI M KETOHBI,
(beHob1, mpocThie 3(UpbI, KApOOHOBHIE KHCIIOTHI, CIIOKHBIE 2(HUPBI, HITPOCOCAMHEHUS, AMUHBI.

32. MoHoMepbl, OJUTrOMEPbl W MOJUMEpPhl. MeTojbl MOJdy4YyeHUs moauMepoB. Peakiuun
MOJTMMEPU3AINH U TIOMKOHIeHcani. CTpOCHHE B CBOMCTBA TIOJIMMEPOB.



IIpumepsl OuIeTOB /151 3a4eTa

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKHA POCCUNCKOM ®EJEPAIIUA
®OEJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3SOBAHUSA
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

HOL «Xumbuorex» / Jucuumiuna «Xumus» / 2017/2018 y4yeOHblii rox

Bujer Ne 3

1. OcHOBHbIE IOHATHUS U OMPEEICHUS TEPMOJUHAMUKU. DHTAIIBIINS CUCTEMbI. DHTANBIIUS
XUMHUYECKON peakluu. DKCIEePUMEHTaIbHOE ONpeiefieHUE SHTAIBIINY PEakuu (Ha IpuMepe
peaKuuu HeuTpaau3aium).

2. llpenckazaHue reOMETPUYECKOTO CTPOCHUS MOJIEKYJI METOI0M OTTaJIKHUBAHUS AJIEKTPOHHBIX Map
(meron I'mmmecnv) 1 MeToJ0M BaleHTHBIX cBsi3eil. ['eomerpust monekyn BeCly , BF3 , CHs , NH3
u H>O.

3. CKoibKO rpaMMOB IIUHKA PACTBOPUIIOCH B COJITHOM KUCJIOTE, €CJIM U3BECTHO, YTO B XOJ1€ ATOU
peaku NPy HOPMAJBHBIX YCIOBUSIX BBIICIIIOCH 1,2 11 BOJOpOIa.

Houent HOLl Xumbnorex, K.X.H., IOLEHT /KyckoB A.H./
WN.o. pyxoBoaurens HOLL Xumbunorex, k.0.H., 1O1IeHT /Topuuna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJEPALIMA
OENEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEKJIEHHUE BBICIHEI'O OBPA30BAHUA
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

HOILI «Xumbuortex» / Incuunauna «Xumus» / 2017/2018 yuedoHnslii rojg

Bujer Ne 6

1. 3akon I'ecca. Cnenctus u3 3akoHa ['ecca. CriocoObl pacueTa SHTANbIMNA peakIuii
HCIOJIb30BaHNEM 3aKOHa ['ecca (Ha KOHKPETHBIX IPUMEPAX).

2. DOmueprernueckue guarpammsl MO 1ByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ 2 IEPUOAA.
3aKOHOMEPHOCTH B U3MEHEHUH UX CBOWCTB (JJIMHA CBSI3U, SDHEPIHsI CBSI3U, MATHUTHBIE
CBOICTBA).

3. Bo ckonbko pa3 ymeHbIUTCS cKopocTh peakuuu 2NO + Oz = 2NO: npu pa30aBiIeHUN cMecu
pearupyromux ra3oB B 3 paza? CoctaBbTe (hOpMYITy IJIsi ONIPEIeTIeHNs KOHCTAaHTHI PaBHOBECHS
JTAHHOW peaKIuu.

Jouent HOLL Xumbrorex, K.X.H., JOIEHT /KyckoB A.H./

N.o. pykoBoaurens HOL Xumbuorex, k.0.H., 10LI€HT /Topmmna E.C./

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



MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKHA POCCUNCKOM ®EJEPAIINA
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3SOBAHUSA
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

HOL «Xumbuorex» / Jucuumiunaa «Xumus» / 2017/2018 y4uedoHblit rox

Buaer Ne 10

1. BausiHHe TeMIepaTypbl Ha CKOPOCTh XUMHUECKOH peakuuu. [Ipuuunel BiusHus (10515
aKTHBHBIX MOJIEKYJI U pacnpesencHue bonpiimana). YpaBHeHne AppeHnyca. DHEpPreTHYeCKUi
npodUIIb XUMUYECKOH peakiiy. JKCIIEPUMEHTATIBLHOE ONpeeNICHIE YHEPTUN aKTHBALUN
XUMUYECKON peakiuu (KOHKPETHBIN IpumMep).

2. 3aBucuMOCTb 3Hepruu I m60ca XUMHUECKON PeaKLUy OT TEMIIEPATyphl (SHTAIBIUIHBIN 1
SHTPONUIHBIN (aKTOpPHI npouecca). Jueprus I m6dca u caMonpon3BOIILHOCTH MPOLIECCa.

3. CocraBbTe dIeKTPOHHYIO (popMyJly aToMa TuTaHa U uoHos tutana Ti>" u Ti*". K xakomy
ANEKTPOHHOMY CeMelcTBY oTHOcUTCs TuTaH? [IpuBeanTe 31eKTPOHHBIE aHAJIOTH TUTAaHA.

Jouent HOLL Xumbuorex, K.X.H., JOICHT /KyckoB A.H./
N.o. pykoBoaurens HOL Xumbuorex, k.0.H., 101IeHT /Topmnna E.C./
VTBepxkaeHo Ha 3acegauud . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MUHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJEPALIMA
OENEPAJTIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYUYPEKKJIEHUE BBICIHEI'O OBPA30BAHUA
«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

HOII «Xumbuorex» / Incuuniauna «Xumus» / 2017/2018 yuedHslii rojg

Bujer Ne 12

1. OOpatumble xumuyeckue peakiuu. CKOpOCTb OOpaTUMBIX XUMHYECKHX pPEaKIIMM.
Kunetnueckoe onmucaHue XMMHMYECKOI'O pAaBHOBECHUs (CBA3b KOHCTAHTHI PABHOBECHUS pEaKIUU
C KOHCTaHTaMH CKOPOCTEH MPSMOro U 00paTHOIO MPOLIECCOB).

2. Dueprus I'n60ca. CranaaptHas sHeprus I m60ca obpazoBanus BemectBa. CTaHAapTHas
sHeprus ['m60ca xummyeckoit peaknuu. CrocoObl pacueTa cTaHaapTHOU >Hepruu ['mdoca
XUMUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. M3o6paszute rpadudecku ¢ MOMOIIBI0 MeToa BaleHTHBIX cBsa3ell (BC) u 00bsicCHUTE MEXaHU3M
o6pazoBanus Monekynsl SiFs u nona [SiFs]>. YKakuTe TUITBI 00pa3yIOIUXC XUMUUECKUX
CBsI3€H, UX KPATHOCTh U MEXaHU3MBI MX 00pa3OBaHHUSI

Honent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./

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

VYTBepxaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. Kyckos)



IIpumepbl 3K3aMeHALIMOHHBIX OHJIETOB

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKHA POCCUNCKOM ®EJEPAIIUA
®EJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3SOBAHUSA
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

HOL «Xumbuorex» / Jucuumiuaa «Xumus» / 2017/2018 yuedoHblii rox

Bujer Ne 1

1. CrexuomeTpuyecKue 3aKOHBI: 3aKOH COXpPaHEHHUS MAacChl, 3aKOH MOCTOSHCTBA cocTaBa. Mx
pOJIb B XMMHHU U COBPEMEHHAs TPAKTOBKA. ['a30BbI€ 3aKOHBI: 3aKOH ABOIaJIpo, ypaBHEHUE
MenpeneeBa-Knanelipona.

2. Kowmruiekcubie coenuHeHus (mpumepsbl). OCHOBHBIC MOHSATHS: KOMILIEKCOOOPa30BaTeb,
JIMTaH]l, KOOpAWHAMOHHOE yncio. O0Opa3oBaHUE KOMIUIEKCHBIX YacTHUIl B PACTBOPAX.
CryneHuaTsle KOHCTAaHTBI 00Pa30BaHMsI KOMIJIEKCHBIX YaCTHUI] M KOHCTAHTBI UX YCTOWYUBOCTH.

3. HanummuTte 31€KTpoHHYI0 popMyily aroma cepbl. K KakoMy 3J1IeKTPOHHOMY CEMEICTBY (THILY)
OTHOCUTC cepa? YKaKUTE BAJICHTHBIE 3JIEKTPOHBI, PaCIIPEIeIUTE UX MO SHEPTETUUECKUM
siyeiikaM B HOpMaJIbHOM U BO30YX/I€HHBIX COCTOSTHUSIX.

Jouent HOLL Xumbuorex, K.X.H., JOLCHT /KyckoB A.H./
N.o. pykoBoaurens HOL| Xumbuorex, k.0.H., 101IeHT /Topmmna E.C./
VTBepxkaeHo Ha 3aceganud . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUMNCKOM ®EJEPALINA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«MOCKOBCKHU NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

HOILI «Xumbuorex» / Incunnmiauna «Xumus» / 2017/2018 yueOnbIii rojg

Bujer Ne 4

1. Xumnueckoe paBHOBecHE. Y CIOBHS XUMUYECKOro paBHOBecHs. KoHCTaHTa paBHOBECHS
XMMHYECKOHN peakuuu. TepMOAMHAMUYECKUI BBIBOJ KOHCTAHTHI PABHOBECHS.

2. 3aBHCHMOCTb 3JEKTPOAHOIO MOTEHIMaNa OT YCJIOBMHM MpPOBENEHUS peakluu. Y paBHEHUE
HepHncra.

3. Brluucnure: a) MacCOBYIO JI0JII0 PAaCTBOPEHHOTO BellecTBa (®, %); 6) HopMmanbHOCTH (CH); B)
MouspHOCTh (CMm); T) MossuibHOCTE (Cm ); 1) TuTp (T) pactBopa H3PO4, monyuennoro npu
pactBopenun 18 r H3PO4 B 282 cM® BofIbI, €CiIM OTHOCHTENbHAS MIIOTHOCTH TTOTy4EHHOTO
pactBopa cocrapisier 1,031 r/cm?

Jonent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./

W.o. pyxoBoaurens HOLL Xumbunorex, k.0.H., 10LIEHT /Topuuna E.C./

VYTBepxaeHo Ha 3aceganuu . 201 1., mpoTokois Ne (coct. A.H. Kyckos)



MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKHA POCCUNCKOM ®EJEPAIINA
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3SOBAHUSA
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

HOL «Xumbuorex» / Jucuumiunaa «Xumus» / 2017/2018 y4uedoHblit rox

Bujaer Ne 7

1. DOuTponus BemecTBa. 3aBUCUMOCTh SHTPOIIUHU BEIIECTBA OT TEMIIEPaTypbl, 00beMa,
arperaTHOTO COCTOSIHMA. DHTpoIusi 0Opa3oBaHMs BemiecTBa. lIporecchl,
COIPOBOXKAAIOIINECS YBEIUYCHUEM U YMEHbBIIIEHUEM SHTPONUU (TIPUMEPHI).

2. llepnonnueckas cucrema 3inemeHToB Jl. . MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOWCTB
aTOMOB (paZuyC aTroma, SHEprusi MOHU3ALUHU, CPOJCTBO K IJIEKTPOHY,
ANEKTPOOTPHULATEIBHOCTE). DHEPreTUYECKUE IUarpaMMbl MHOT03JIEKTPOHHBIX ATOMOB.

3. B cucrewme: A(r) +2B (1) <« C(r)
paBHOBECHBIE KOHIIGHTpamuu paBHBI (Moyb/1 ): [A] = 0,6; [B] = 1,2; [C]=2,16.
Omnpenenure KOHCTAHTY PAaBHOBECHS PEaKIIUU U UCXOJHbIE KOHIIEHTpaluu BeuecTs A u B.

Houent HOLl Xumbnorex, K.X.H., IOLEHT /KyckoB A.H./
WN.o. pyxoBoaurens HOL Xumbnorex, k.0.H., TOIEHT /Topmuna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPALIMN
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYUYPEKKJIEHUE BBICIHEI'O OBPA30BAHUA
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

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

Bunaer Ne 17

1. CMmemieHne XMMHMYECKOTO PAaBHOBECHS MPU U3MEHEHMM BHEHIHMX YciaoBui. [Tpunuum Jle
HlaTenbe: TepMOANHAMHUYECKOE U KHHETUYECKOE 0OOCHOBaHUE.

2. Tmpponu3 Kak mpuUMeEp TPOTOJIMTHYECKOTO paBHOBecHs. [ MIpoiHM3 KaTHOHA M aHUOHA
(mpumepsl). [TonHbIN (HeOOpaTUMBIN) TUAPOIU3 (IPUMEPBI).

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

C2HsOH(x) + Oo(t) = 2COx(1) + 3H20(x); AH=?

Brraucnute TeruioBoit 3 GEKT peakiim, €CIIu H3BECTHO, YTO TEIUIOTH 00pa30BaHHS
C>2HsOH(x), CO2(r) u H2O(x) cooTBeTCTBEHHO paBHBbI, kJ[>k/Mounb: -277,67; -393,51 u -285,84.

Jonent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./

W.o. pyxoBoaurens HOLL Xumbunorex, k.0.H., 10LI€HT /Topuuna E.C./

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



7. YueOHO-MeTOAMYeCKOe U HHPOpMAITMOHHOE o0ecnieuyeHne JUCHUIIJINHBI.
a) OCHOBHAas JIUTEeparypa:
1. XuMmus: yaeOHUK U MPAKTUKYM JIs pUKiIaaHoro 0akanaspuara/ T.B. MapteinoBa, 11.B. Apramonoga, E.b. ['onyHoB — M..:
N3patensctBo KOpaiit, 2015. — 393c.

0) 1oMOJIHMTE/IbHAs JIUTepaTypa:
1. 3amaum u ynpaxuaenus no oomeint xumuu / H.JL. I'muaka — M.: uznatensctBo « KHOPYCy», 2012. — 248 c.

B) IPOrpaMMHOe o0ecrieyeHre U HHTEPHET-PeCypChl:
[IporpammHoe obecriedyeHre 1 HHTEPHET-PECYPChI HE MTPEAYCMOTPEHBI.

8. MaTtepuajibHO-TeXHUYECKOE o0ecnevYeHue M CIUIIUHbI.
JIist TipoBeieHHsT 3aHSATUN MCHOJB3YIOTCS JICKIIMOHHBIE ayJUTOPUU M CIeNUATU3UpOBaHHbIE ydeOHblie nabdopartopun HOILL
Xumbuortex, ocHaleHHbIE BCEM HEOOXOAUMBIM 000PYI0BaHUEM U METOJUYECKUMU MaTepuagaMu JJisl IPOBEACHUS JEKIIMOHHBIX
3aHATHI U TJA0OPATOPHOIO MPAKTUKYMA 10 AUCIHUIUIMHE « XHUMHUSD).

[Iporpamma cocTaBieHa B COOTBETCTBUU ¢ DejepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
oOpa3oBaHusI 110 HANIPABJICHHUIO TOATOTOBKU creruainucToB 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
Crnenunanu3zaims «TenjioTexHn4ecKue yCTAHOBKH, CHCTEMbI H KOMILTIEKChD»
(6akanaBp), ounas hopma oOyueHuUs

Buabl yueOHoii padoThl, ®opm
= 4 BKJIIOYAS] CAMOCTOSITEJIbHYIO Buasbi camocTosiTe/IbHOM PadoThI bl
Paznen § GE § padoTy CTy1eHTOB, CTYJAE€HTOB arrect
w/n S ﬁ § U TPYA0EMKOCTH B Yacax anuu
J | II/C | Jlad | CPC | KCP | K.P. | K.II. | PT'P | Pegepar | K/p | D | 3
OcHOBHbIE MOHATHS H 3AKOHBI
1.1 1 1 1 2 8
XUMUH
Beoonoe zansamue no
12 1aOOPaAmMoOpPHOMY NPAKMUKYMY. | ) ) )
Texnuka 6€30MacHOCTH MpU padoTe
B J1TaOOpaTOpUu
13 K.ﬂaccn(bmfauml XUMHYECKHX 1 3 ) ) 6
COeTUHEHHI
L4 Jlabopamopnas paboma «Knaccel | 4 ) )
HEOPraHUYECKUX COCIMHEHUID
1.5 | Crpoenne atoma 1 5 2 2 6
Jlabopamopnas paboma
1.6 | «Onpenenenue 3KBUBaJICHTHON U 1 6 1 2
aTOMHOM Macchl METaJLIa»
17, Ilepuonnueckmnii 3axkoH. CpoiicTBa 1 - ) 6
XMMHMYECKHX 3J1eMEHTOB.
1.9 XuMuYecKas CBsi3b U CTPOeHHE 1 9 ) )
MOJIEKY.JI




XuMu4ecKkasi TepMOJIMHAMUKA.

1.11 11 6
Yacrtp 1

L13 Xumuyeckasi TEepMOAUHAMUKA. 3 6
Yacrtp 2

1.15 | Xumnueckasi KuHeTnka. Yacrs 1 15 4

L16 Jlabopamopnas paboma «CKOpPOCTh 16 )

' XAMHYECKON peakinn. Karammsy»

1.17 | Xumnueckasi KUHeTHKA. YacThb 2 17 4

2.1 | Teopusi pacTBOpOB. 1 6
Jlabopamopuas paboma

2.2 | «I[IpuroToBieHue u onpeaeacHue 2 2
KOHIICHTPAIIUU PACTBOPa»

2.3 | AucnepcHble CHCTEMBI 3 6

2.3 | PactBopsl s1ekTposuToB. Yacts 1 5 6

54 Jlabopamopnas paboma «CunbHbIE 6 )

' U cJ1a0bIe AIEKTPOIUTHD)

2.5 | PacTtBopsl ds1ekTpoanToB. Yacts 2 7 6

27 OxuciaureJbHO- 9 4
BOCCTAHOBHTEJIbHbIE PeaKIHH.

2.9 | Xumus meTanioB 11 4

2.13 | DIeKTPOXHMHYECKHE MPOLECChI 13 6

)14 ./Ia60pam0pjiaﬂ paboma «Psiy 14 5
HaIPSDKEHUH METAJIIOB)»

2.15 | Koppo3usi MmeTa/1;10B 15 4

)16 Jlabopamopnuas paboma 16 )

«3J’IeKTpOXI/IMI/ILICCKa$I KOppo3us»




Opranuveckue u

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