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1. Ileaun ocBO€HHS TUCHHUILIMHBI.

K 0CHOBHBIM 1€JIAM OCBOCHUS JTUCIUILIUHBI « XUMHUS» CIETYET OTHECTH:

— (hopMUpOBaHNE HABBIKOB COBPEMEHHOTO XMMHUYECKOTO MBIIILJICHHUSI;

— (opMUpOBaHHE HABBHIKOB HCIIOIB30BAHUS XUMHUYCCKHUX 3HAHUW W YMCHHUH B
MPAKTUYECKOMN NEITETbHOCTH;

— BOCIIMUTAHHE Yy CTYJACHTOB XUMHUYECKON KYJIbTYpBI, KOTOpas BKJIIOYaeT B ceOs
BBIPAOOTKY MPEICTABICHUN O POJIM M MECT€ XUMHH B COBPEMEHHOM MHpE, IMOTPEOHOCTh
KPUTUYECKM OCMBICIMBaTh M  MCIIOJB30BaTh JJIS TIOMOJHEHUS CBOMX 3HAHWUU
aAHAJTUTHICCKYIO HH(HOPMAIIHIO;

— (¢opMHUpOBaHUE ECTCCTBEHHOHAYYHBIX IIPEACTABICHUM O BEIICCTBAX M
XUMHUYECKMX TpoIleccax B IPUPOAE, TEXHHKE, MPOM3BOJCTBE MATEpUAIOB U
000pyTI0BaHUS ISl TPOMBIIIJICHHOCTH.

K ocHOBHBIM 321a4aM OCBOCHUS AUCIUIUIMHBI « XUMUS» CIIETyeT OTHECTH:

— OCBOGHHE TEOPETHUECKHX TPE/ICTABICHHUM, COCTABIAIONMMX (YHIAMEHT BCEX
XUMHYECKUX 3HAHUI M CBOWCTB AJIEMEHTOB M 00pPa30BaHHBIMUA UMHU MPOCTHIX U CIIOKHBIX
OpPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB;

— W3y4YeHHE MEeXaHW3Ma TPOIECCOB M YCIOBUN WX TMPOBEACHHS B MPUPOJC W HA
MpPOU3BOJACTBE (OCHOBBI XUMHUYECKOH TEPMOJAMHAMHUKH, KHHETHKHA, pPaBHOBECHS,
ANEKTPOXUMUYECKHUE MPOLIECCHI);



— OCYIIECTBJICHUE HEOOXOJUMBIX pPACUYETOB, CBSA3AHHBIX C MPUTOTOBICHHEM
pPacTBOPOB U aHAJIU30M BELIECTB;
— IIPOBEJICHUE aHAIN3a MAaTEPUAIIOB U TEXHUUYECKUX CPECTB.

2. Mecto mucunmuinabl B ctpykrype OOII cnenuanurera.

Huctmmimaa  «Xumust»  (b.1.1.10) otHOcHMTCS K 4ucily NpodeCCHOHATBHBIX
yueOHbIx nuctuiuinH 6a3oBoit yactu (b.1.1) binoka 1 «/ucummmunsl (moxynu)» (b.1)
porpaMMBbl CIICIIHAIIUTETA.

JNucnurmirHa «XuMus B3aUMOCBSI3aHA JIOTUUECKU U COACPIKATEIIbHO-METOIMUECKHU
CO CJIEAYIOLIUMU JUCIUIUIMHAMU U npakTukamu OOIT:

B 6a3oBoii wactu bnoka 1 (b.1.1):

— Pu3uKa;

— TeopeTndeckass MEXaHHUKA,

— ComnpoTHuBIIEHUE MaTEPHUAJIOB;

— MarepuanoBejeHue;

— DHepreTUYecKue yCTAaHOBKH aBTOMOOWIISI U TPAKTOPA;

— MexaHuka KOMIO3UIIMOHHBIX MaTEPHAJIOB.

B BapuatuHoii yactu bioka 1 (b.1.2):

— Teopus ynpyroctu;

— Teopus mmacTUuHOCTH;

— Teopus nonzyuectu;

— OcHOBBI (DM3UKH MPOYHOCTU U MEXAHUKA PA3PYIICHUSI.

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JUCHUILINHE (MOIY.T10),
COOTHECEHHbIE C MJIAHNPYEMBbIMH Pe3yJ1bTATAMM OCBOECHUSI 00pa30BaTeILHOI
MpPOrpaMMbl.

B pesynbraTre OCBOCHWS MMCHMIUIMHBI (MOAYNs) y oOydarommxcs (OpMHUPYIOTCS
CIEYIONINE KOMIETCHIIMM W JOJDKHBI OBITh JIOCTUTHYTHI CJIEAYIOIINE PE3yJIbTaThl
oOydeHust Kak dTarn (OPMHUPOBAHUS COOTBETCTBYIOIINX KOMITETCHITHIA:

B pesyabrare

OCBOCHUA
Kon o0pa3oBaTe1bHOM IlepeyeHb mIaHUpPyeMbIX pe3y/1bTATOB
KOMITETEHIIM U NPOrpamMmbl 00y4eHHs O TUCHUILINHE

00yyaroIuiicst 10J15KeH
od1axaTh




OIIK-1

Crioco0eH CTaBUTh U
peliaTh HHXCHEPHbBIC U
HAyYHO-TEXHHUUECKHUEC
3amaun B cpepe cBoei
npodeccrnoHaTbHO M
JeSITETPHOCTH U HOBBIX
MEK TUCIIUTUTMHAPHBIX
HaIlpaBJICHUN C
UCIIO0JIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHYECKUX U
TEXHOJOTHYECKUX
MoOJIeTen

3HATb:

yMeTh:

3HATh OCHOBHBIE METO/IbI M IPHHIIUIIBI
MOMCKa U KJIacCH(pUKanuu MH(GOopMaIuu
B MHTEPHETE U AIEKTPOHHBIX
ouoIMoTEKAX;

YMETb HaXOJUTh, KJIACCU(PUIUPOBATH U
OIICHMBATh HalICHHYIO0 HH(POPMAIIHIO, a
TaK K€ UCIOJIb30BaTh €€ Ul
IIPaKTUYECKOU NEeATEIbHOCTH;

BJIAJ1€Th:

HaBbIKaMU caM000pa30BaHUs, B TOM
YHCJIE€ — UCTIOJIb30BAHMSI UHTEPHETA U
O1OIMOTEK B MOUCKE U KiIacCU(UKALUU
HallZIeHHON MH(pOpMaIH;

HaBbIKAMHU IPUMEHEHUS HAICHHOMN
uHpopMaIuu Iy pacIupeHus 1
yrayOneHus 3HaHWNA, HEMOCPEICTBEHHO
HE CBSI3aHHBIX CO cepoid
poeCCHOHAIBHON e TEHHOCTH.

OO6mass TpyI0eMKOCTh THUCIMIUIMHBI COCTaBISICT 3 3a4€THBIX eauHuIlbl, T.e. 108

4. CTpyKTYpa " cofep:KaHue TUCIUTIIUHBI.

akaJeMUYecKuX Jaca (u3 HuX 54 yaca — camocTosATeNIbHas paboTa CTyJACHTOB).

Ha mepBoM Kypce B mepBOM ceMecTpe BbIJeNsAeTCs 3 3adeTHble eauHuibl, T.e. 108

akaJeMu4ecKux yaca (u3 HuX 54 yaca — camocTosATeNbHas paboTa CTyACHTOB).

Paznensl gucturinabl « XUMUAS» U3YYAOTCS Ha IEPBOM KYypCE.

IlepBbiii cemecTp: nexiuu —18 yacoB, nabopaTopHbie 3aHIATHS — 18 4acoB, MpaKTUYECKHE

3aHATHS (ceMHHaphl) —18 yacoB, hopMa KOHTPOIIS — IK3aMEH.

CtpykTypa U coJiep>KaHue TUCITUIUIUHBI « XUMUS» M0 CPOKAM U BUJAM PaObOThI OTPaKEHBI

B ITPHUJIIOKCHHH.

IlepBbiii cemecTp

Conep:kanne pa3aejoB TUCHUILIMHBI

OcHOBHBbIE MOHATHS U 3aKOHbI XUMHH




XHAMHS KaKk MpeaMeT eCTeCTBO3HaHuA. IIpeaMer XuMHuM U €ro CBA3b C JIPYTHMMHU
HayKaMu. 3HAY€HWE XMMHUU B H3YyYCHUHM NPUPOABL. XHMHUS M OXpaHa OKpPYKarolleu
cpeabl. OCHOBHBIE pa3Aeibl XUMUHA U METOABI X U3ydeHHs. OCHOBHBIE NOHATUS XUMMHU:
aTOM, MOJIEKYJIa, XUMHUYECKUN DJIEMEHT, SKBUBAJICHT, MOJb, MOJSpHas Macca, KJIacChl
HEOPraHUYECKUX COeNMHEHUN. OCHOBHBIE 3aKOHBI XMMHUH: 3aKOH COXPAHEHHMS MAaccChl U
sHeprun M.B. JIoMOHOCOBa, 3aKOH NOCTOSIHCTBA COCTaBa XHWMHWYECKUX COCIUHECHUU
IIpycTa, 3aK0H 3KBHBaIeHTOB PuxTepa u 3akoH ABOraapo.

Crtpoenne aTtoma

Bo3HukHOBeHUE U pa3BUTHE MPOOJIEMBI CTPOCHHS aToMa. SlnepHas Mojielb

atoma no J. Peseppopay. CoctaB aTOMHBIX s7€p, IPOTOHHO-HEUTPOHHAs TEOPHS
J.J. Urnarenko u E.H. I'anona. M3oTtonsl. CTpoeHHE 3MEKTPOHHBIX 000JI0YEK aTOMOB.
OcHnoBuble mnoctynarel H. bopa. KopmyckyssipHO-BOJIHOBON JIyalu3M 3JEKTPOHOB.
OCHOBHBIE TIOJIOKEHHSI KBAaHTOBOM XMMHHU. KBaHTOBBIE YMCIIa, SHEPIETUUECKUE YPOBHH,
NOJypOBHU, aroMHble opOutanu. KoHdurypamus 31eKTpOHHBIX opOuTanet B
pOCTpaHCTBe: S, p, d, f — opbuTanu. EMkocTh ypoBHel M moxypoBHeii. Pacnpenenenue
JJIEKTPOHOB B aTOME, IPUHLMII HauMeEHbIIEH sHepruu, npasuio B.M. Kieukosckoro.
3arosiHeHuEe OpOUTaNell INMEKTPOHAMM B pealbHbIX aromax, npuHiun Ilaymu, mpasuio
I'yana. CnocoObl u3o0pakeHus pacnpenesieHus 3ekTpoHoB: 1) merox Koccens; 2)
AJIEKTpOHHBbIE (QopMmyibl; 3) rpaduyecKkue 5SJIEKTPOHHBIE CXEMbl. XapaKTepUCTHKa
JJIEMEHTOB UCXO/s U3 CTPOCHUS UX aTOMOB.

Ilepuoauyeckuii 3aK0H

[lepuognueckut 3akoH J[.MI. MeHnaeneeBa - OCHOBHOM 3aKOH XHUMHUH, €r0
coBpeMeHHast (popmymnupoBka. Ilepumonnueckas cucrteMa XUMHYECKHX d3jeMeHToB JI.1.
MengneneeBa kak rpaduyeckoe HM300paKEHUE TEPUOJMYECKOTO  3aKOHA,  Kak
KJaccu(uKaIus aToOMOB IO CTPOSHUIO MX AJIEKTPOHHBIX 000s04eK. [ pynmbl, nmepuoasl u
cemeiictea s, p, d, f — omemenToB. MeTamuibl W HEMETaJUThl, WX TIOJOKCHHE B
nepuoandeckoi cucrteMe. OCHOBHbIE CBOWCTBA 3JIEMEHTOB — aTOMHBIN pajuyc, SHEPrus
MOHU3ALMH, CPOACTBO K JIEKTPOHY U AJIEKTPOOTPULIATENLHOCTD, BO3MOXHBIE U TUIIUYHBIC
COCTOSIHMSI ~ OKHUCJICHMS, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA  JJIEMEHTOB.
N3meHeHne CBOWCTB 3JIEMEHTOB B mepuoaax u rpymnmnax. OOlleHaydyHOe 3HaueHHUe
MIEPUOINYECKOr0 3aK0Ha U nepuoandeckout cucremol .M. Menaeneena.

XuMn4yeckasi CBA3b U CTPOCHHE MOJIEKY.JI

XuMuueckass CBA3b W BAJIEGHTHOCTh. MeToa ~ BaJGHTHBIX  CBSI3€d |
MOJIEKYJISIPHBIX OopOuTaneir. (OCHOBHBIC BHIBI XHMHUYECKOM CBSI3M: KOBaJCHTHas,
MeTajlIndeckasi, WoHHas, BogopoaHas. [Ipupona cBsazu. Kpucrammdeckue BeniecTBa ¢
WOHHOW peLIeTKOW, HuX CcBOMCTBAa. KoBajeHTHas CBA3b, €€ NpuUpoJa W MEXAHU3M



oOpazoBanus. CrnocoObl M300paKEHUsT KOBAJICHTHBIX CBsSI3€M, CBONCTBA KOBAJICHTHBIX
CBSI3€M: [JIMHA, DHEPrus, HACBIIICHHOCTh, HANpPaBICHHOCTbh. [loysIpHOCTHE MoOJIEKY,
TUTIONBHBIN MOMEHT. [loHsiTHe O THOpPUAM3AIMM aTOMHBIX OpOHWTaneil. 0 U T — CBSI3U.
Pa3HOBUAHOCTH KOBAJICHTHOM CBSI3M — HEMOJISIpHAsA, MOJSAPHAS, JOHOPHO-aKIENTOPHAS.
Mertannuyeckas CBsi3b, €€ OCOOCHHOCTH, OCHOBHBIE THUIIMYHBIC CBONCTBA METAJLJIOB.
ArperatHoe COCTOSIHHE BelllecTBa. XMMHUYECKOE CTpoeHue TBEpAOro Tena. AMopdHoe u
KPHUCTAJUIMYECKOE cocTosiHue BemlectBa. Kpucrtamael. Kpucramnuueckue pelieTKy.
XuMHYecKas CBs3b B TBEPABIX Telax. XUMHUYECKAs CBS3b B TOJYNPOBOJHUKAX U
IUATIEKTPUKaX. PeanbHble KpUCTAIIIBIL.

XuMu4eckass TEPMOIMHAMUKA

®duznyeckas CyYHIHOCTb DSHEPreThueckux dS(P@PEeKToB XUMHYECKUX PpPEaKIIH.
BHyTpeHHsiss SHepruss M DHTaIbNMS OOpa30BaHUs  XUMHUYECKUX  COCIMHEHHI.
Tepmoxumus. IlepBoe Hayano TEepMOAMHAMHMKH, €ro 3HAYEHUE M TPUMEHEHUE. 3aKOH
I'. Tecca, crmeacTBusi W3 HEro, MPUMEHEHUE /I PAcCUYeTOB TEIUIOBBIX 3 PeKToB
XUMHYECKUX peakiuil. TeruoTel o0pa3oBaHusi M TEIUIOTHl CTOPAaHUS XUMUYECKHUX
BEILECTB. BTopoe Hauano TepMOJAMHAMUKH. ODHTPONUS WU €€ U3MEHEHUE B XMMHMUYECKHX
nporeccax. DHeprus ['ub0ca. YcinoBue caMONpPOU3BOJIBHOTO MPOTEKAHUS XUMUYECKUX
peakiui. TepMOXUMHUYECKHUE PACUETHI.

XuMHYeCKasi KHHeTHUKA

CkopoCTh XMMHYECKHMX peakuuid U €€ 3aBUCHUMOCTh OT KOHLIEHTPALMU MU
Temrneparypsl. 3akoH neictByromux Macc K. ['ympabepra u I1. Baare. Koncranra
CKOPOCTH XMMHYECKOU peakiuu, ee ¢puznueckuii cmbici. 3akoH Baut-I'odda. DHeprus
aKTUBalMU. BiavsHue KaTamu3aTtopoB Ha CKOPOCTh XMMHUYECKUX PEAKIUU. [ OMOTeHHBIN
U TEeTEPOreHHBbIM KaTanu3. MeXaHu3M JIEUCTBHUS KaTaau3aTOpPOB B I'OMOIEHHOM U
reTepOTeHHOM KaTanu3ax. MHruOuTOpsl 1 mpoMOTOpHI B Katanuse. [loHSATHE O IemHBIX
peaknusx ropeHus TorauBa. OOpaTUMOCTh  XMMHYECKUX  peakuuid. XHUMHYEeCKOoe
pPaBHOBECHME B TOMOTE€HHBIX M Te€TEepOreHHbIX cucteMax. COCTOsIHHE AMHAMHUYECKOIO
XUMHYECKOTO  PABHOBECHs, YCIOBUS M NPU3HAKKM  PABHOBECHOIO  COCTOSIHHS.
KoHcTtaHnta XMMHYECKOrO paBHOBECHsS, €€ pOJb B  OLEHKE HANpPaBJICHHOCTH
XUMUYECKUX peaknuid. CwmenieHue paBHOBECHS MPU HM3MEHEHUM KOHLEHTpAIUU
pearupyoommx BelIECTB, Temreparypsl W jasieHus. [lpunoun Jle - Hlatense. Posb
MPEJICTABIEHUN O XMMUYECKOM PAaBHOBECUM B MOHMMAHWU M OLIEHKE XUMHYECKHX U
OMOJIOTMYECKUX TTPOIICCCOB.

Teopusi pactBopoB
OO6uue cBenenust o pactBopax. Tumnel pacTBOpoB. BogHble U1 HEBOJHBIE PACTBOPHI.
DHepreTuka Ipolecca pacTBopeHus. PacTBopuMoOCTh  BemIeCTB.  3aBUCUMOCTH



PacTBOPUMOCTH OT IPUPOABI U CBOMCTB PACTBOPHUTENI M PACTBOPEHHOTO BEIIECTBA.
duznyeckas U XuMU4YecKast Teopusi pacTBOpPoB. OCHOBHBIE MOJIOKEHUS THAPATHON TEOPUU
pactBopoB [[.1. MenneneeBa. MneanbHble 1 HEUAECAIBHBIE PACTBOPHL. 3AKOHBI UICATbHBIX
pactBopoB Payns u Baur-T'opda. Kunenme um 3amepszanue pactBopoB. Ilonsrtue o6
aHTU(pU3ax MpUMEHEeHre UX B TexHUKe. KoHLeHTpalusi pacTBOPOB, pa3iudHble CIIOCOOBI
€€ BbIpaXEHUs. XapaKTEpHbIE CBOMCTBA PACTBOPOB. 3HAYEHHE PACTBOPOB B IPHUPOJE,
XUMHH, CEIbCKOM XO3UCTBE U TEXHUKE.

PacTBOpBI 2JIEKTPOJIUTOB

Teopust IIEKTPOIUTUYECKON AUCCOLMALMK, NPUYMHBI Jucconumanuu. ['maparanus
(compBaranus) uoHOB. CTemnmeHb W KOHCTAHTA JAMCCOLMALIMM, €€ 3aBUCUMOCTh  OT
KOHIEHTpaluu. 3akoH pasBeneHus OctBanbaa. CuiibHblE U clla0ble  3JIEKTPOJIHUTHI.
AmdorepHbie 3neKTpoauThl. VoOHHBIE ypaBHEHHMS peaklMii, MX MOJIHAsg M KpaTkas
3anuck. Jluccoumanus Boabl. MonHoe mpousBeneHue BOAbl. BomopoaHslii Iokasarenb
(pH), ero ompexnenenue. DKcnepuUMEHTAIbHOE —ompeaeneHne pH BOJHBIX pacTBOPOB,
poab MHAMKATOPOB. ['maponus conen. [ maponuTuyeckass KUCIOTHOCTh M IIEIOYHOCTD.
bydepusie pactBopel. PaBHOBecuss B cuctemax pactBop-ocanok. IIpousBenenue
PacTBOPUMOCTH. Y CJIIOBUS BBINIAJECHUS OCAKOB.

XuMHa MeTaJJIOB

Ponp MeramioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuainoB. OOmias
XapaKTepUCTHKa METAIJIOB, UX (PU3NYECKre CBOWCTBA. 3aBUCUMOCTh CBOMCTB METAJUIOB OT
X T0JIoOkEeHUd B nepuoanueckour cucreme Jl. M. MenneneeBa BHyTpeHHeEe cTpoeHHE
METaJIOB. XUMHYECKHE CBOMCTBA METaJIOB. Merannuueckue CILJIABBI.
NuTepMmeTanmuyeckue COeAMHEHUS U TBEPABIC pacTBOPHI MeTauioB. OCHOBHBIE CIIOCOOBI
MOJIyYeHUS METAJUIOB M3 pyd. BoccraHoBuTenbHas CIOCOOHOCTh METAIOB. Psif
CTaHJAPTHBIX OJJEKTPOJHBIX MMOTCHUUANOB. JIErkMe  KOHCTPYKUHMOHHBIE  METaJLIbIL.
bepunnuii, wMarnuii, amoMuHUNW. @DU3NUECKME W XUMHYECKHME CBOMCTBA, HX
COCMHEHUS, CIUIABBl, UCIIOJb30BAHUE B TEXHUKE. TSKENbIE KOHCTPYKIIMOHHBIE METAJLIIbI,
d-asementsr [-VIII nmoarpymm. XuMus 3JIEMEHTOB CEMEWCTBA JKeine3a, WX CIUIaBBl U UX
XUMHUYECKHE COEAUHEHUSA. XUMHS METAJUIOB MOATPYIIBI XpoMa, MapraHua. XuMHs
MJJATUHOBBIX METAJJIOB. XUMHUSI METAIJIOB MOATPYNI MeAu W HuHKa. OOIIKe MOHATHUS O
MOJYyNPOBOAHUKAX, HMX  XUMHYECKOW  npupone. Kpucrammyeckoe  CTpoeHHE
MOJIYIPOBOJHUKOB, JHEPreTUYECKUE 30HbI  (BaJIEHTHas, 3amlpemi€éHHass W 30Ha
npoBoaAUMOCTH). COOCTBEHHbBIE U MPUMECHBIE MOTYNPOBOJHUKHU. [loHsATHE O JOHOpPHOU U
akuenTopHod mnpumecsix. OO030p p-’IEMEHTOB 00JaJalONUMX MOJIYINPOBOJHUKOBBIMU
CBOWCTBAMU [lonynpoBOAHUKOBBIE COEIUHEHUS: OOpHUIbI, KapOWIbl, CHJIHIUIBI,
repManuapl U Ap. CBEpXIpOBOIAIIME MaTepuasibl. [[puMeHEeHHe MOJYyNpPOBOJIHUKOB B
COBPEMEHHOM TEXHHUKE.



OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIuu

CreneHb OKHUCIICHUS DJIEMEHTAa B COCAWHECHUM W TMpaBUia €€ HaXOXKJICHUS.
OKuUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIMHU KaK MPOLECCHl MEPEHOCA JJIEKTPOHOB H
W3MEHEHUS CTEIEHEW OKHUCIECHUA DJJIEMEHTOB. METOAbl COCTaBJIEHHUS ypaBHEHUH
OKHMCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX peaKiuu. OKHUCINTENBHO-BOCCTAHOBHUTEIbHBIN
SKBHBAJICHT. Baxueimmie  OKHCIUTEAM WM BOCCTAaHOBHUTEIIH. OKHUCINTENBHO-
BOCCTAHOBUTEJBHBIE PEAKUUM B IIOYBAX, IMPUPOJIHBIX BOJAX M BOJOEMAX, TEXHUKE U
BJIEKTPOXMMHUYECKHUX MPOLECCaX.

DJIEKTPOXUMHYECKHE MPOLECChI

["anpBaHMuUeCcKUE 3JEMEHTHI U 3eKTponu3. Knaccupukanus 31aeKTpOXUMUYECKUX
nponeccoB. lloHsaTne 00 »nexkTpogax M IIEKTPOAHBIX MNoTeHuuanax. CTaHJapTHBIN
BOJOPOJHBIN 3JEKTPOJ M BOJOPOAHAs IIKajga IOTEHUHMANOB. YpaBHeHue HepHcra.
[loTeHUManpl METAJUIMYECKUX,  Ta30BBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
anekTponoB. ['anpBannveckue 3neMeHTsl. DJIC n €€ u3MepeHue. DNEeKTpOXUMUUYecKas U
KOHLEHTPALIMOHHAs TOJIApU3alus. JJIEKTPOXUMUYECKUE TMPOLECCHl B DHEPIETHKE U
MAalIMHOCTPOCHUH. XHUMHUYECKUE HWCTOYHUKH DJIEKTPUUYECKOTO TOKA. AKKYMYJISATOPHI
KHACJIOTHBIEC W INEJIOYHbIE. 3apsaka U pa3pslka AKKyMYJATOPOB. OJIEKTPOXMUMHUYECKHE
reHepaTopbl.  ODJIEKTPOXMMHUYECKHE  IpeoOpa3oBaTeiny (XEMOTPOHBI). JIEKTPOJIN3
pacIulaBoB M pacTBOpoB. llociaenoBaTesbHOCTh JJIEKTPOAHBIX IIPOLIECCOB HA KAaTOAE U
aHozie. BropuuHbIE IPOLECCHI IIPU MIEKTPOJIU3E.

ONeKTpoan3 ¢ pacTBOPHUMBIMH M HEPAaCTBOPUMBIMU aHOJAMHU. BBIX0A 1O TOKY.
3akonbl Papanes. lIpakTdeckoe NPHMEHEHHE 3JIEKTPOJIA3A: IOJYYEHHE METAJLIOB,
AJIEKTPOXUMHUYECKast 00pabOTKa METaJNIOB U CIIJIAaBOB, HAHECEHUE TralbBAHOMIOKPBITHIA.

Koppo3us meraJiiios

OcHOBHbIE BHUIBI KOPpPO3UHU. XHUMHUECKas KOPPO3US. JIEKTPOXUMUYECKAs
Kopposus. Kopposus noj neiicTBreM Oy KIar0IIiX TOKOB (3JIEKTpOKOppo3us). DaKkTophl,
BIIMAIONIME HA WHTEHCHUBHOCTH KOPPO3UMU METAJIOB. MeToabl 3aluThl OT KOPPO3HHU:
3alUTHBIE MOKPBITHS, IEKTPOXUMHUYECKAs 3allUTa, JICTUPOBAaHHE METauioB. M3MeHeHue
CBOMCTB KOPPO3HUOHHOU cpeibl. THrmOuTOphl KOPPO3UH.

Opranuyeckue ¥ BbICOKOMOJIEKYJISIPHbIE COeINHEHUSA

Ctpoenune, knaccupuKaimsi W CBOHMCTBA OPraHMYECKHX COCIUHEHUU. XHUMUS
MOJIMMEPOB, TMPHUMEHSIEMBIX B JJIEKTPOTEXHUKE, DJHEPreTUKE UM MAIIWHOCTPOCHUM.
3aBUCUMOCTh CBOWCTB MOJUMEPOB OT COCTaBa MU CTPYKTYpbl. XHMHUS MOJUMEPHBIX



KOHCTPYKOHMOHHBIX MaTCpHajiOB. HOJII/IMepHBIe ITOKPBITUA WU KIICH. Xumus IMOJIMMCPHBIX
AUDJICKTPUKOB U ITPOBOJHUKOB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOI M.

Metoauka — mpenojgaBaHUS — JUCHUIUIMHBL  «XUMHUS» W peaju3alus
KOMIIETEHTHOCTHOTO TIOJIX0J]a B M3JIOKCHUH U BOCTIPUSATHU MaTepHalia mpeaycMaTpruBacT
MCTIOJIH30BAHKE CIEAYIONNX aKTUBHBIX U MHTEPAKTHBHBIX ()OPM MPOBEICHUS TPYIIOBHIX,
WHIUBUYAbHBIX, AyJUTOPHBIX 3aHATHH B COYETAaHUU C BHEAYIUTOPHOW paboTOil C
1esbio (hOPMHUPOBAHUS M PA3BUTHS MTPO(HECCHOHATEHBIX HABBIKOB 00 YYArOIIHXCS |

— MOATOTOBKA K BBIIOJIHEHHUIO J1a00PaTOPHBIX paboT B 1aOOpaTOpPHUsX BY3a;

— 3aIIMTa U MHIWBUIyaIbHOE 00CYKIEHUE BBIMOIHACMBIX TAOOPATOPHBIX paboT;

— BBIMIOJIHEHUE JIOMAIITHAX KOHTPOJIBHBIX 3aJaHHI 110 TUCIUTUIHHE;

— OpraHM3anus W TPOBEICHUE TEKYIIEro KOHTPOJS 3HAHUH CTYACHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHUSI.
YaeneHBI BEeC 3aHATUN, MPOBOJUMBIX B MHTEPAKTHBHBIX (OopMax, OMpEICNICH TJIaBHOM
IeNpl0 00pa3oBaTENbHOW MPOTPaMMBbI, OCOOCHHOCTBIO KOHTHHICHTA OOYYaroIlUuXcs U
COJiep)KaHUEM AWCIHUIUIMHBI «XWUMHSI» W B IIEJIOM IO JUCIMIUIAHE cocTaBisier 25 %
ayAWTOPHBIX 3aHATHHA.  3aHATHS JIEKIMOHHOro THUma cocTaBisioT 50 % ot oOwvema
ayJAUTOPHBIX 3aHITHH.

6. OnleHO4YHBbIE CPeCTBA VISl TEKYIIEro KOHTPOJISl YCIIeBaeMOCTH, IIPOMEKYTOUYHOM
aTTeCTAIMM 110 UTOTaM OCBOEHHSI TUCIHUIIMHBI U Y4eOHO-MeToAnYecKoe
o0ecrieyeHre CaMOCTOATEILHOM PA0OTHI CTY/I€HTOB.

B mpomecce o00y4deHHS UCHONB3YIOTCSA  CIEAYIOMUE OINEHOYHBIE  (DOPMBI
CaMOCTOSATETILHOM pabOThl CTYACHTOB, OIIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS

YCIIEBAEMOCTH Y MPOMEKYTOUHBIX aTTECTALIAMN:

B nepBoMm cemecTpe

- JOMAaITHUE KOHTPOJbHBIE pabOTHI IO MpOrpamMMe JUCIUILINHBI (MHIUBUIYATBHO IS
Ka)kKJ0TO 00y4aromierocs);
- IOJITOTOBKA K BBIMIOJHCHHIO JJA00OPATOPHBIX pa0OT M MX 3aIlUTa;

OueHoYHBbIE CPEACTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI U 3a7aHusi B ¢opme OJIAHKOBOTO U (MJIM) KOMIIBIOTEPHOI'O TECTUPOBAHUS, IS
KOHTPOJISI OCBOCHUSI 00YyUaIOIIMMUCS Pa3eIOB IUCIUIUINHBI.



OOpa3ipl TECTOBBIX 33aJlaHUN, KOHTPOJIbHBIX BOIPOCOB M 33JaHUM NIl POBEICHUS
TEKYUIEro KOHTPOJIsS, IK3aMEHAI[MOHHBIX OUJIETOB, PUBEICHBI B IPUIIOKEHHUU.

6.1. ®oH O1IEHOYHBIX CPECTB J1JIsl MPOBEIeHUS MPOMEKYTOYHOI aTTecTaAlluN
00y4aImuxcs no JTUCUUILINHE (MOIYJIIO0).

6.1.1. IlepeueHp KOMMETEHUUH C yKa3aHUEM 3TanoB HX (OPMUPOBAHUS B MpoOIlecCe
OCBOEHHUS 00pa30BaTEIbHON MPOTrPAMMEBI.

B pesynprate OCBOGHMS JUCHMIUIMHBI  (MOAyJsl)  (opMuUpyOTCS — Cleayrolue
KOMIIETEHIIVU:
Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTEIbHON MPOrpaMMbl 00y4aloIIMiicA
KOMIIeTeHIIUH J0JIKeH 00J1a1aTh
OIlK-1 Crioco0eH CTaBUTh U pellaTh MHKEHEPHbIE M HAYYHO-TEXHUYECKHUE 3aa41

B cepe cBoeii nmpohecCHoOHATBHON IEATeTFHOCTH U HOBBIX
MCKIUCHUITIIMHAPHBIX HaHpaBJ'IeHI/Iﬁ C UCIIOJIb30BAHUEM
€CTCCTBECHHOHAYYHBIX, MATEMATUUCCKUX U TEXHOJIOTHIYCCKUX MO)IGJICI)’I

B mportiecce ocBoeHHst 00pa30BaTeIbHON MPOTPaMMBbl JAHHBIE KOMITETEHITHH, B TOM YHCIIC
UX OTJEIbHBIC KOMITOHEHTHI, (POPMHUPYIOTCS MOITAITHO B XOJI€ OCBOCHHSI 00YUYaIOITUMUCS
TUCIHMIUINH (MOMYJIeH), MPaKTUK B COOTBETCTBHM C YYEOHBIM IUIAHOM W KaJICHIAPHBIM
rpaduKoM y4eOHOTO TpoIiecca.

6.1.2. Onucanue noka3sareJieid ¥ KpUTEpHEeB OLICHUBAHUS KOMIIETeHIIUIA,
(opMUpPYyeMBbIX 10 HTOTaM OCBOEHHS TMCUMILVIMHBI (MOIYJIs1), ONMCAHUE HIKAJ
OlleHMBAHUA

[Toka3zaTteneM olleHMBaHUS KOMIIETEHIIMN Ha Pa3IMYHBIX dTanax ux GOpPMHUPOBAHUS
ABIIACTCS JIOCTMDKCHHE OOYyYalOmMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHS TIO
JUCUUIUTMHE (MOIYIIIO).

OIIK-1 - Crioco0eH cTaBUTDb M peliaTh HH:KeHepHble U HAYYHO-TeXHUYecKHe 3a1a4M B cepe cBoeii
npo¢ecCHOHANBHOM 1eITETbHOCTH M HOBBIX MEKIMCHUIVIMHAPHBIX HANPABJIEHHU ¢ MCIO0JIb30BaAHHEM
€CTeCTBEHHOHAYYHBIX, MATEMATHYECKHX H TeXHOJIOTHYeCKHX Mojeei

3HATD:
OCHOBHEBIE METOMBI
U TIPUHIIATIBI
MOMCKa U
KJIACCU(pUKAIUH
nH(pOpPMaLUH B
WHTEPHETE U

He 3naer
OCHOBHBIE METO/IbI
1 IPUHLIUIBL
MOUCKA U
KJaccu(puKauu
nH(pOpMaLUH B
HHTEpHETE U

Hmeer He mmonHbIE

NpEe/ICTaBIeHNsI 00 OCHOBHBIX
METOJ[aX U MPUHIIUITAX
MOWCKA U KJaccu(PpUKaium
nH(oOpMaIuK B HHTEPHETE U
3JIEKTPOHHBIX OMOIHOTEKaX

CdopmupoBanHbIe, HO
cozepKaniue
OTZAEJbHBIE TPOOEIBI
npezacTaBIeHus 00
OCHOBHBIX METOJAX H
NPUHIUINAX TOUCKA U
KJaccupuKaum

OTIU9HO 3HAET
OCHOBHBIE METO/IBI
Y TIPUHITUTIBI
MOMCKa U
KITaCCH(PUKAITUH
WH(pOPMAIUH B
WHTEPHETE U




3MEKTPOHHBIX 3JEKTPOHHBIX nHpOpPMaIUH B AIIEKTPOHHBIX
OubnmoTeKax; OoubmmoTexkax UHTEpHETE U OonbmmoTekax
JJIEKTPOHHBIX
oubnmorexax
yMeTh: He ymeer Cnabo ymeer HaXOUTb, Xoporio ymeer CBobonmHO ymeeT
HAXOIUTh, HAXOIUTh, KJIacCU(UIHUPOBATH U HaXOJUTbh, HaXOUTh,
KJaccu(UIMPOBaTh | KJIACCH(PHUIIUPOBATD | OICHUBATH HAHACHHYIO KJIacCU(UIHUPOBATh U | KJIACCH(PUIIUPOBATH
U OLICHUBATh U OLICHUBATh UHOPMAIIHIO, a TaK JKe OLICHUBATH W OLICHUBATH
HallICHHYIO HaJCHHYIO HUCIIOIB30BATh €€ s HaWIEHHYIO HaIEHHYIO

nHdopMaIuio, a
TaK ke
HCTIOJIb30BATh €€

nHpopMaIuio, a
TaK ke
HCTIOJIb30BATh €€

IIPaKTUYECKON JEATEIBHOCTU

WHpOPMAIHIO, a TaK
K€ UCIO0JIb30BaTh €€
JUISl IPAKTUYECKON

nH(pOpMaIHIo, a
TaK ke
UCIIONIb30BATh €€

JUISL TPaKTUYECKOU JUISL TPAKTUYECKOM HesITeIbHOCTH JUISL IPAKTUYECKON
JIeSITEIIbHOCTH; TSI TEIBHOCTH e TeTHbHOCTH
BJIA/IETh: He Bmaneer YacTuvHO BiageeTr Hocratouno xoporro CroOomHO BageeT
HaBbIKaMH HaBbIKaMH HaBbIKAMH BJIaJIceT HaBBIKAMU HaBbIKAMH
caMmoo0pa3oBaHus, | camMooOpa3oBaHUs, | caMOOOpa30BaHUS, B TOM caMo00pa3oBaHus, B caMo00pa3oBaHuUs,
B TOM YHCIIE — B TOM YHCIIE — YHUCIIe — UCTIOIB30BAHMS TOM YHCIIC — B TOM YHCIIC —
HCTIOJTB30BAHUS HCIIOJIB30BAHUS WHTEpHETa U ONOJIMOTEK B HCITOJIb30BAHUS WICIIOJTb30BaHUS

HWHTEpHETA U
OMOITHOTEK B
TIOHCKE U
KJTaccupukanum
HalJIeHHOU
HH(pOPMAITHH;
HaBbIKaMH
MIPUMEHEHHS
HalIeHHOU
HHpOPMAITHHN IS
pacmmpenus u
yrayOneHus
3HAHWH,
HEMOCPeCTBEHHO
HE CBSI3aHHBIX CO
cepoit
npodhecCroHaTbHON
JeSITeTbHOCTH.

HHTEpHETA U
OMONHMOTEK B
IOWCKE U
Ki1accuuKanum
HalIeHHOU
nH(pOPMAITHH;
BJIaICTh HaBBIKAMH
TIPUMEHEHUS
HalJIeHHOU
HHGOPMAITHH IS
pacIpeHus u
yrayOneHus
3HAHWH,
HETIOCPEICTBEHHO
HE CBSI3aHHBIX CO
cepoit
poheccroHaIbHO
W OCSITEeIbHOCTH

TIOWCKE U KIIacCU(pHUKAIIU
HaiiieHHOH HH(OpMAIIUH;
BJIAJIETh HABBIKAMHU
MIPUMEHEHUS] HallJIeHHOU
uH(OpMAIUH IS
pacuIMpeHus U yriryoneHus
3HAHUM, HETIOCPEJCTBEHHO
HE CBSI3aHHBIX CO chepoi
npodeccHoHaTbHON
JIeATELHOCTH

HHTEPHETA U
OHOIMOTEK B TIOMCKE U
KJIaCCH(PUKAITUH
HalICHHOH
uH(OpMAIIUH; BIIAJICTh
HaBBIKAMU
TPUMEHEHWSI
HalICHHON
nHpOpMAaITH IS
pacmmpenus u
yrayOIieHus: 3HaHUH,
HETOCPENCTBEHHO HE
CBSI3aHHBIX CO cepoit
npodeccrnoHambHOM
JIeSATELHOCTH

HWHTEpHETA U
OnOIMOTEK B
TIOUCKE U
Kiaccuukaum
HalICHHOU
nHdopMaIuH;
BJIaJICTh HAaBBIKAMH
MPUMEHEHHSI
HalICHHOU
nH(pOpPMAITUH IS
pacimupeHus u
yrayOieHus
3HAHWH,
HEMOCPENICTBEHHO
HE CBS3aHHBIX CO
cepoit
npodeCCHOHATBHOMN
JIESITEIIHOCTH

[IIxanbpl OLIEHWBAaHKS PE3YJIBTATOB MPOMEKYTOUHOM aTTECTALMHA U UX OMUCAHHUE:

(DOPM“ npomeofcymowtoﬁ ammecmauyuu’ IK3adMeEH.

[IpomexyTouHasi aTTecTanus OOydaroUMXcs B (opMe 3K3amMeHa MPOBOAUTCS IO

pe3yibTaTaM BBINOJIHEHUSI BCEX BHUJIAOB YUe€OHON palOThl, MPEIyCMOTPEHHBIX y4e€OHBIM

IJIAHOM MO JaHHOW JucUUIUIMHE (MOMAYJ0), NPU HTOM YUUTHIBAIOTCS PE3YJIbTaThl




TEKYLIEro KOHTPOJSI YCIIEBAEMOCTU B TeueHHe ceMecTtpa. OIeHKa CTENEeHU JTOCTHXKEHHS
OoOy4YaromMUMHCS TUIAHUPYEMBIX pe3yJbTaTOB OOYYEHHS MO AUCHMIUIMHE (MOAYJIIO)
MPOBOJUTCS NpPENoJaBaTeiaeM, BEAYIIUM 3aHATUSA MO JUCLHUILIMHE (MOIYJI0) METOJO0M
AKCIEepTHOM oreHKu. [lo uToraMm mpomMexyTo4HOU aTTecTally MO JUCHUILIMHE (MOAYJIIO)
BBICTABJISIETCS.  OLIEHKAa  «OTIMYHO»,  «XOPOILIO»,  «YIAOBIECTBOPUTEIBHO» WU
«HEYAOBIIETBOPUTEIHHOY.

K npomesicymounoii ammecmayuu 0onycKaiomcs moabko CHyOeHmbl, 8bINOIHUGUIUE 6CE
8UObL  YUeOHOU pabomvi, NpedyCMOmMpeHHble padouel Npocpammol no OUCYUNIUHE
«Xumusy (evinonunau aabopamopHvie pabomvl, GbLINOIHUIU OOMAUHUE KOHMPOJIbHbIE
3a0anus).

IlIkana ouenueanus Onucanue

Buinonnenvt 6ce 6uovi  yuebHou pabomvi, npeodyCMOMmMpeHHble
yuebnoim naanom. Cmyoewm OeMOHCmMpUpyem CoOmeemcmeue
3HAHUU, YMeHUl, HaABbIKO8 NPUBCOECHHbIM 6 MAOIUYAX noKasameinel,
onepupyem npuoOpemeHHbIMU 3HAHUAMY, VMEHUAMU, HABLIKAMU,
NPUMEHsIem UX 8 CUMYayusax noGbleHHOU croxcHocmu. Ilpu smom
Mocym Ovlmb OONYWeHbl He3HAYUmenbHbvle OWUOKU, HEeMOYHOCMU,
3ampyOHeHUs. NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HAHULl U
VMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Omauuno

Buinonnenvt 6ce 6uovi  yuebHou pabomvi, npeodycCMOmMpeHHble
yueonvim  naamom.  Cmyodenm — 0eMOHCmMpupyem  HenoaHoe,
Xopowo npasuibHoe  COOMGemcmeue  3HAHUL, — YMeHUll,  HABbIKOG
npusedeHHblM 8 mabauyax nokazamere, 1ubo eciu npu 3mom oOvliu
oonyujenvl 2-3 HecyujecmeenHble OuUOKuU.

Buinonnenvt 6ce 6uovi  yuebHOU pabomvl, NpeoycCMOMmMpeHHble
yueoHvim naanom. CmyOoeHm OeMOHCmpupyem CcOoOmeemcmaue
Vooeremeopumenvro | 3HaHUL, 8 KOMOPOM OC8EWEHA OCHOBHAS, HaAUubOIee 8AXCHAS YACTb
Mamepuana, Ho npu dSMom OONYWeHa 0OHA 3HAYUMENbHAsL OWUOKa
UU HEMOUYHOCTb.

He e6vinonnen ooun umu 6Oonee 6u008 yueOHOU pabombl,
npedycmompennvlx yueonvim niaarnom. Cmyoenm oemoncmpupyem
HenoHoe coomeemcmeue 3HAnUll, yMeHull, HA8bIK08 NPUEEOEHHBIM
6 mabauyax noxazameineti, OONYCKAOMCS 3HAYUMENbHbIE OUUOKU,
HeyoosnemsopumenvHo y .
NpOABNAeMcs OMCYMcmeue 3HAHUL, YMeHUll, HABbIKO8 No pAaody
noxkasamennetl, cmyoeHm ucnvimuleaem 3HaAUUMenbHble
3ampyoHeHusi npu ONepuposanHuu 3HAHUAMU U YMEHUAMU HPU UX

nepeHoce Ha Hoeble cumyayuu.




®oHIBI OLICHOYHBIX CPEACTB NMpPeACTABJICHBI B IPUJI0KeHHH 1 Kk padoueil mporpamme.



IIpunoxenue 1 x
5 . paboueii mporpamMme
MUHUCTEPCTBO HAYKMU 1 BBICILET'O OBPA3OBAHNA POCCUMCKOU ®EJJEPAIINN

®EJIEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICILIETO OBPA3OBAHIS
«MOCKOBCKHWH MOJIATEXHUYECKAW YHUBEPCUTET»

Hamnpasnenue noaroroku: 23.05.01 «HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBAY
OII (mmpodmib): «KOMIBIOTTEPHBIN HH)XUHUPUHT B aBTOMOOUIIECTPOCHUI»
®dopma 00ydeHus: ouHas

Bun npodeccuonanshoit nestensuoctu: (B coorBerctBrun ¢ ®I'OC BO)

Kadenpa «XumbuoTex»

®OH/L OHEHOYHBIX CPEACTB

IO AMCHUIIVIMHE «XUMMUA»

Cocrag: 1. [Tacriopt poHIa OIICHOYHBIX CPE/ICTB

2. Onucanue OIEHOYHBIX CPEJICTB

PaspaboTumk:

1.X.H., ipoeccop Kyckor Anapeii Hukomaeuu/

3aBenyrommii kageapoi:

K.X.H., JOLEHT ApramonoBa luna BuktopoBHa

MockBsa, 2023 rox



NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUNIA

Tabnuua 1

XUMUA

OI'OC BO 23.05.01 «<HazeMHBble TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)

B nporecce ocBoeHUS JaHHOW TUCIUTIIIMHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIIEAYIONE MPOo(ecCHoOHATbHbIe KOMIETEHINH:

HCIIOJIb30BaHHUA CBOCTO
TBOPYCCKOT'O MOTCHIIMAJIA
ACATCIIbHOCTH, K PCIICHUTIO
3HAYUMBIX HpO6J'IeM.

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CreneHu ypoBHeii 0CBOeHHMSI KOMIIeTeHIUM
HH- |®OPMYJIUPOB- ¢opmMupoBaH | OLIEHOYHOTO
JEKC KA us cpeacrBa**
KOMIIETEHIH
i
OIIK-1 |CnocobeH ctaBUTh U [3HATH: NERNIEN YO, ba3oBblil ypoBeHb:
pelaTe NHKCHEPHBIE | CIOCOObI CAaMOOPTraHU3aINK U camoctositens [K/P, BOCIIPOM3BO/ICTBO MOJYYEHHBIX 3HAHUU B
11 HAy4HO- pa3BUTHUS CBOETO Hasi paborTa, T, XOJI€ TEKYIIEro KOHTPOJIS
TEXHUYECKHUE 33]1a4 WHTEJUIEKTYAJIBHOTO, npaktuueckue  |PT IToBbIIIEHHBIH YPOBEHD:
B cepe cBoei KyJIbTYpPHOTO, JYXOBHOI'O U SaHATHA MPAaKTUYECKOE MPUMEHEHNE TTOJTYYCHHBIX
pohecCUOHATBHON HPaBCTBEHHOTO, (PU3UUECKOTO H (cemunapsr), 3HAHUM B IPOLIECCE MTOATOTOBKHU K
e TETbHOCTH 1 poeCCHOHAIBHOTO YPOBHS; abopaTopHast 1abopaTOpHBIM paboTam
HOBBIX Ymerb: pabora
MEKIUCIUTIMHAPHBI | HAXOIUTh HEJOCTATKU B CBOEM
X HAIpPaBJICHUM C OOLIEKYIbTYPHOM H
MCII0JIb30BAHUEM po¢ecCHOHATIBHOM YPOBHE
€CTECTBEHHOHAYYHBIX | Pa3BUTHSA M CTPEMHUTHCS UX
, MAaTEeMaTUYECKUX U YCTPaHHUTB;
TEXHOJIOTMYECKUX Biaanern:
Moienei HaBBIKAMH CAMOpPa3BUTHS,
caMopeanu3anuu

**- CokparmeHust (opM OIEHOIHBIX CPEJICTB CM. B mpmnoxennH 2 x PIT.




IIpunoxenue 2
K paboueii mporpamMme

Hepe'leHL OLCHOYHBIX CPEACTB IO JUCHHUIIJINHE «XHuMHSD»

HanmenoBanue IIpencraBienue
Ne OIIEHOUHOTO Kparkas xapakreprucTruka OLlEeHOYHOTO OLICHOYHOTO CPE/CTBA B
0oC cpeacTsa cpeacrea ®OC
CpelncTBO MPOBEPKH €HUH IPUMEHITD
KoHnTponsHas padora pel POBCp M P KoMITIIEKT KOHTPOIBHBIX
1 MOJIydCHHBIC 3HAHHS JUISI PEHICHHS 33134 N
(K/P) 3aJJaHUH TI0 BapHaHTaM
OTIPEICIIEHHOTO THIIA TI0 TEME WIIM Pa3JIeny
JnmakTuaeckui KOMIIJIEKC,
MpeIHAa3HAYEHHbIA 11 CaMOCTOATENIbHOM
PaGouas TeTpaap . .
2 (PT) paboTel oOyuatomierocss u mo3Bossitonuid | OOpazer; paboueit TeTpanu
OIICHUBATh YPOBEHb YCBOCHUS UM Y4€OHOTO
Marepuaa.
Cpe/IcTBO KOHTpOJISI, OpPraHM30BaHHOE Kak
crenuanpHasg — Oecema  IEJarorudeckoro
Vernplii onpoc  [pabOTHHKAa ¢ 0OydaroIUMcs Ha  TEMBI, Bompocsr o
3 cobecemoBaHne, (CBSI3aHHBIE C HM3yd4aeMOW JUCIHUIUIMHOW, H TeMam/paszenam
(YO) [pacCUNTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIACLIATIIINHBI
00ydJaromierocs Mo onpeaeIeHHOMY pa3neny,
reme, mpooyieMe U T.11.
CucTteMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
Tecr ITO3BOJISIOIIAs aBTOMATU3UPOBATh .
4 o DoHT TECTOBBIX 3aJaHUNI
(T) MPOLEAYPY H3MEPEHUS YpPOBHSA 3HAHHHA H
yMeHHU 00yJaronierocs.

TunoBbie KOHTPOJIbHbIE 32JaHU, KOHTPOJIbHbIE BONPOCHI MJIU HHbIE MaTepuajbl, HEO0X0UMbIe
AJIl OLleHKY 3HAHUI, YMEHH i, HABBIKOB M OIBITA /IeSITeIbHOCTH, XaPAKTEPHU3YIOIIMX ITAMbI
(opmMupoBaHus KOMIIETEeHLMIi B Ipoliecce OCBOEHUS AU CHUILIMHBI

KonTpoabHbie padoThl

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:

l“‘(‘
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).



TecToBbIE 3aJaHUA

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



BOIIPOCHI K DK3AMEHY

1. CtexuomMeTpruyeCKUE 3aKOHBI: 3aKOH COXPAHEHHUS MAacChl, 3aKOH IIOCTOSIHCTBA cocTaBa. Mx
pOJIb B XUMUU U COBPEMEHHAs TPAKTOBKA. 1'a30Bble 3aKOHBI: 3aKOH ABOraapo, ypaBHeHne MeHnpeneena-
Knaneipona.

2. llepuonnueckuii 3axkoH u Ilepumommueckass cuctema Jl. M. Menneneea. dusuueckoe
000OCHOBaHHME TEPHOAMYECKOTO 3aKOHa H €ro CoBpeMeHHas ¢opmynupoBka. «/limHHAs» u
«KOpOTKas» (opMbl MeproAnYecKor Tadbmuibl. Kiaccupukamus XUMHYECKUX IIEMEHTOB.

3. KBanToBOE ommcaHMe CTpPOEHHsS aToMa. ATOMHBIE OpOWUTAIM W KBAaHTOBBIC YHUCIA.
I'padmyeckoe mpejpcraBieHUE aTOMHBIX opOuTtanei. [lopsmok 3amoJHEHHS aTOMHBIX OpOHWTANieH B
MHOTORJIEKTPOHHBIX aTOMaXx.

4. TIlepuonmueckast cuctema aneMmeHToB JI. 1. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB  aroMoB  (paauyc  aroma,  SHEprus  HOHM3AIMM,  CPOJACTBO K DIIEKTPOHY,
AJIEKTPOOTPHUIATENBHOCTD). DHEPreTUYecKue AuarpaMMbl MHOTOAJIEKTPOHHBIX aTOMOB.

5. OOpa3oBaHMe XUMHUYECKOW CBSI3U, €€ XapaKTEPUCTUKU: DHEPrus, UIMHA, MOJSPHOCTb.
[lepexppiBanne AO. CBszn 6- u n-tTuna. ONHMcaHWe KOBAJICHTHOW XUMHYECKOW CBSI3M METOIOM
MOJIEKYJISIPHBIX opOuTasneil Ha nmpumepe MoJiekyinbl Ho.

6. DOueprernueckue auarpaMmbl MO JByXaTOMHBIX MOJIEKYJ U HOHOB, 0Opa30BaHHBIX
snemenrtamu 1-ro mepuona (Hz*, Hz, Ho™, Hez"). KpaTtHOCTh M DHEprus cBs3H.

7. Ouneprerndeckue auarpamMmMbl MO JBYXaTOMHBIX TOMOSIEPHBIX  MOJIEKYN 2 NEpHOJA.
3aKOHOMEPHOCTH B U3MEHEHUH UX CBOMCTB (AJIMHA CBSI3H, SHEPTHUS CBSI3U, MarHUTHBIE CBOICTBA)

8. Ilpenckazanne reOMETPUYECKOTO CTPOEHHUS MOJIEKYJ METOJOM OTTAJIKHUBAHMS AJIEKTPOHHBIX
nap (Meron ['miecnu) U MeToJ0M BalleHTHBIX cBsizel. ['eomerpus monekyn BeClz , BFs, CHs, NHz u
H>0.

9. BemecTBa ¢ MOJICKYISIPHOW CTPYKTYpoH (TIpuMepbl). MeXMOIEKyIsIpHbIE B3aUMOICHCTBUS.
Cunel Ban-nep-Baansca (Tpu cocraBisitoniux). Bomopomnas cBsizb. OcoOeHHOCTH (DTOPOBOIOPOAA,
BO/JIbl U aMMHaKa, 00yCIIOBJICHHBIE BOJIOPOAHBIMU CBSI3SIMHU.

10. TIloHsThie © 30HHOM CTPOCHMHM TBEPAOro Tejda. MeTamibl, MOJYIPOBOJHUKA U
IUDJIEKTPUKU (Ha MpUMeEpe MPOCThIX BEUIECTB, 00pa3oBaHHBIX aneMeHTamMu [VA rpynnsi). O6uiue
(dbuznyeckue cBOMCTBa METAIOB (3JEKTPOIPOBOAHOCTh U TEIIJIONPOBOJHOCTS ).

11. OcHOBHbIE MOHATUSA U ONPEHCIICHUS TEPMOAMHAMUKH. DHTAJbIUA CUCTEMbl. DHTAJIBIIHS
XMUMHUYECKON peaklud. DKCIEPUMEHTaIbHOE OIpeeNieHue SHTAIBIINY Peakluu (Ha MpUMepe peakiuu
HEUTpaIU3aLUHN).

12. 3akon l'ecca. CneactBus u3 3akoHa ['ecca. CrocoObl pacyera SHTANbIMNA peakiuil C
MCIO0JIb30BaHMEM 3aKoHa ['ecca (Ha KOHKPETHBIX MTPUMeEpax).

13.  DOwnranenus oOpa3oBaHusi BemiecTBa. CTaHAApTHOE COCTOSIHME 3J€MEHTa U BEIECTBa.
Pacuer sHTanmpmuil peakuuii MO CTAaHAAPTHBIM DHTAJBIHUSAM OO0pa30BaHUS BEIIECTB (Ha KOHKPETHOM
npuMepe).

14. CamOIpon3BOJIbHBIE W HECAMONPOU3BOJIbHBIE Mpolecchl (mpumepsl). Makpo- u
MHUKPOCOCTOSIHMSI CUCTEMBI. TepMOaUMHAMHUUYecKas BEPOATHOCTb M HSHTponus. Bo3zpacranue sHTponuun
KaK JIBIKYILAsl CUJIa CaMOTIPOM3BOJIBHOTO MpoIiecca.

15. DHrpomnus BemecTBa. 3aBUCUMOCTb SHTPOIMH BEIIECTBA OT TeMIepaTypbl, o0beMa,
arperaTHOr0 COCTOSIHMS. OHTponus o0pa3oBaHMs BemlecTBa. [Ipoliecchl, COMpPOBOXKIAIOLIUECS
yBEIMUEHUEM U YMEHbIIEHUEM SHTPONUH (IIPUMEPBHI).



16. DHTpomnms BemecTBa. DHTPONUS XUMHUYECKOH peakuuu. CrocoObl pacyera SHTPOIHHU
XUMHUYECKOM peakiuu (Ha KOHKPETHBIX TpUMepax).

17. DOmueprus ['m66ca. CranmaptHas sHeprusi [m66ca obOpasoBaHus BemectBa. CraHmapTHas
sHeprusi [mbbca xumuyeckoil peaknuu. CmocoObl pacdera cTaHmapTHOW sSHepruu ['mdOca
XMUMHMUYECKOHN peakluy (Ha KOHKPETHOM IPUMEPE).

18. 3aBucumoctb 3Hepruu ['mb0ca XMMUUECKON peakuu OT TeMIEepaTypbl (SHTAIBIMUHBIN U
SHTPONUITHBIN (paKkTOpPBI Mpoiiecca). JHeprus I'mb0ca 1 caMonpon3BOIBLHOCTD IIpoLECCa.

19. Ckopocte xumuyeckod peakuuu. CpenHsis W HCTUHHasg CKOpOCTb. MeTosbl
AKCIEPUMEHTAJIBLHOTO OIPEEIICHNUS CKOPOCTU XUMUYECKUX peakuil (KOHKpeTHbIH npumep). IIpocteie
Y CJIOKHBIE peakiuu. OCOOEHHOCTH TeTePOTEHHBIX IIPOIIECCOB.

20. 3aBUCHUMOCTH CKOPOCTHM XHMHYECKOM peakuuu OT KoOHUEHTpanuu. OCHOBHOM 3aKOH
XUMHUYECKON KUHETHKH. KHHeTHdyeckoe ypaBHEHME U TMOPSJIOK peakuuu. OKCIEPUMEHTAIbHOE
oTnpejiesieHue NopsiaKa peaknu (KOHKPETHBIN pumep).

21. BnusHue TemmepaTypbl Ha CKOPOCTb XUMHUYECKOW peakiuu. [IpuunHbl BIusHUS (1075
aKTUBHBIX MOJIEKYJI U pacnpesenenne bonsiivana). YpaBuenue AppeHuyca. DHEpreTuuecKuii mpouiib
XMUMHUYECKON peakiuu. DKCIEPUMEHTAIbHOE ONpPEEeIEHUE SHEPTrUU aKTHBAIIMM XMMHUYECKON peaxiuu
(KOHKpETHBII puMep).

22. Karamms. BausHue KaTaim3aTopa Ha CKOPOCTh XUMHMYECKOM peakiuu. [IpyudnHbl BIusHUA.
['omoreHHsbI U reTeporeHHbld Karanus. [Ipumepsl NpakTUYECKOro HCIOIb30BAHUS KaTaau3aTOPOB
JUIS U3MEHEHMSI CKOPOCTH peakuuu. HruOupoBaHue peakiuii.

23. XuUMHYECKOE paBHOBECHE. YCIOBHS XMMHYECKOTO paBHOBecHs. KoHcTaHTa paBHOBeCHS
XUMHUUYECKOM peakiuu. TepMoauHaMUYeCKU BEIBOJI KOHCTAHThI PABHOBECHS.

24. OOparumple XUMHYECKHE peakiuu. CKOpOCTh OOpaTUMBIX XHMHYECKHX PEaKIIHM.
Kunernyeckoe omnucaHue XUMHUYECKOTO paBHOBECHS (CBA3b KOHCTAaHTHI PaBHOBECHSI PEaKIUU C
KOHCTaHTaMH CKOPOCTEH MPSMOTO M 0OpaTHOTO MPOIIECCOB).

25. CmenieHue XMMHYECKOTO PaBHOBECHS MPU M3MEHEHUM BHEWIHMX YycioBuid. [Tpunuum Jle
[laTenbe: TepMOIUHAMUYECKOE M KHHETUYECKOE 0O0CHOBAHHUE.

26. PactBopsl. Knaccuduxaiiyss pacTBOpOB MO CTENEHU JUCIEPCHOCTU. MeCTO pacTBOPOB Cpeau
IpYrux JHUCIEPCHBIX CHCTeM. PacTBOpUMOCTh TBepAbIX BemectB B Bojae. KoadduiueHt
pactBopuMocTU. HackllieHHbIe, HEHACHIIIICHHBIE U TIEPECHIIIEHHbIE PACTBOPHL. TernoBbie A3PPEeKThI MPU
pacTBOpEHUH.

27. PactBopbl. CnocoObl KOJUYECTBEHHOTO BBIPAXKEHHS COCTaBa pacTBOpoB. MaccoBas,
oObeMHasi M MoJbHasg Joiau. MaccoBasi, MOJIApHasT M HOpMajbHas KOHLEHTpAalHUd. MOJSUIBHOCTD.
[lepexon oT oaHOro croco6a KOJIMYECTBEHHOTO BBIPAKEHHUSI COCTaBa pacTBopa K apyromy. Haiitu
MacCOBYIO, MOJISIPHYIO U HOPMaJIbHYIO KOHIIEHTpPAI[MM PAacTBOpa XJIOPHAA KallbLMsi C MacCOBOW JoJei
20%. IlnotHoCTh pactBopa 1,2 r/cm®,

28. PacTBOpBI HEANEKTPOIUTOB. J[aBjIeHHE HACBIIEHHOTO Mapa pacTBOPUTENIS HAJl paCTBOPOM U
HaJ 4YHUCTBIM pacTBopuTeseM. 3akoH Paynsa. Kak MOXHO paccuMTarh NOBBILIEHHE TEMIIEpPaTyphbl
KHUIIEHHS U IOHWKEHUE TEMIIEpPaTyphl 3aMep3aHusl pacTBOPA IO CPAaBHEHUIO C PACTBOPUTEIIEM?

29. B yeM cOCTOMT CyIIHOCTb siBIeHHE ocMoca? Kak ompenenuTh BEIHMUYUHY OCMOTHYECKOTO
JIaBJICHUs B pacTBOpax HeaekTposnToB? 3akoH Ban-T'odda.

30. DnekTposuTHyeckas aucconuanus. ucconmarnus caaObIX IEKTPOIUTOB KaK paBHOBECHBIM
npouecc. CreneHp AuccoualMM M KOHCTaHTa auccouuanuu. PakTopbl, BIMSAIOIIME Ha IPOLECC



aucconranuu. 3akoH paszdasnenust OcBanpaa. Kak Oyzer BIMATH Ha COCTOSIHUE PAaBHOBECHUS YKCYCHOM
KHCJIOTHI BBEJICHUE B CUCTEMY alleTaTa HaTpus?

31. PactBOpml AnekTponuTOB. JlMccouuWamus CpEeJHHX, KHCIBIX M OCHOBHBIX COJICH.
Huccoumanuss kucaor U ocHoBaHuil. CryneHwaras auccormauus. llpuBenure  mpumepsl.
Hcnosp3oBanne 3akoHoB Payns n Bant-I'odda mis onmvcanust cBOWCTB 31eKTpOaUTOB. 30 TOHHYECKUIT
KOd(pPHIIIEHT.

32. Peaknum wuOHHOTO OOMEHa B pAacTBOpax OJJIEKTPOJUTOB. YCJIOBUS IMPAKTHYECKON
HEOOPaTUMOCTH TPOTEKAHUs peakuii HOHHOro oOMeHa. Hamummmre MoJIeKyaspHbIE W HOHHO-
MOJIEKYJISIpHbIE YPaBHEHUS peakluil, WIUTFIOCTPUPYIOLIUX ITH YCIOBHUSL.

33. ManopacTBopuMBbI€ 3IEKTPOIUTEL. PaBHOBecue B cucteme ocalok — pactBop [IpousBenenune
pPacTBOPUMOCTH. YCJIOBHS 00pa3oBaHUsI U pacTBOpeHHUs ocankoB. OOpa3oBaHHE OCAIKOB U IJIEMEHTHI
KayeCTBEHHOT'O aHaJIHu3a.

34. XKectkocTh BoJbl. BpeMeHHast M MOCTOSHHAs KECTKOCTh. METOIbI CHIKEHHS JKECTKOCTH
BO/IBL.

35. DnekrposuTHYeCKas AWCCOIMAISA BOjbl. VOHHOE mNpow3BeACHWE BOJBL. Boa0opo HBIH
nokasarensb. [llkana BogopoaHoro nokaszarens. Komopumerpuyueckue v MOTEHIMOMETPUYECKUE METO/IbI
onpenenenust pH cpeapl. Unaukatopsl. M3MeHeHne okpacku HHIMKATOPOB B 3aBUCUMOCTH OT peaKkiuu
Cpelpbl.

36. T'mmponm3. I'maponm3 coneit. KommdecTBeHHBIE XapaKTEPUCTHKH IpoIlecca THAPOJIN3A.
Crenenp rTHIpONM3a M KOHCTaHTa rujaposinza. CMelieHHWEe paBHOBECHS TMpoliecca T'HIPOJIH3a.
HeoOpatumbiit ruaponus. Hamuimure B MOJEKYISIpHOM W HOHHO-MOJIEKYJISIPHOM BHUJE YypaBHEHUS
peaknmii ruaponusa ciexyrommx coneit: FeCls, KsPOs, NaxSOs, ALSs . VkakuTe peakuuio cpeisl B
BOJIHBIX PAaCTBOPAX ATHX COJIEH.

37. OKHMCTUTENbHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb OKUCIeHus ieMenTa. OKUCIUTENhb
1 BoccTaHoBUTENb. [Ipomeccsl OKHMCIEHHsT M BOCCTaHOBJIeHMs. l[lpuBenute npuMepsl TUINMYHBIX
OKucIHTeNe U BoccTaHoBUTesei. Kakue mpoliecchl MpeacTaBisiOT COOON Mpolecchl OKUCICHHS, a
KAaKu€ BOCCTAHOBJICHUS:

S%2->30 Cr,0+ ->Cr*® MgP->Mg*? 02 +2H2.0->40H"

38. Knaccudukanusi OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid. [IpuBenute mnpumepsl
peakumii kaxpaoro tuma. CocTaBbT€ ypaBHEHHMS COOTBETCTBYIOLIMX PEAKIMH C MOMOLIBIO MeToAa
AIIEKTPOHHOTO OanaHca.

39. Xapakrtep B3aMMOJCHCTBHUS METAIJIOB C BOJOW, pacTBOpaMHU COJICH, HIENOYEeH M KHUCIOT.
Oco0OeHHOCTH B3aUMOJICHCTBUS METANIOB C KOHIEHTPUPOBAHHON CEPHOM KHUCIOTOM M a30THOM
kucnotoi. Kak pearmpyer xene3o ¢ CHIBHO pa30aBlIEHHOH, pa30aBIeHHON W KOHIEHTPUPOBAHHOM
a30THOM KUcH0TONU? COCTaBbTE YPaBHEHHUS COOTBETCTBYIOLIUX PEAKIIMIA.

40. Bo3HUKHOBEHHE CKayka IMOTEHIMalla Ha TpaHMIle METaJI-pacTBOP COJM MeTaa.
CraHnapTHBIM AJIEKTPOJHBIM MOTEHUMAN. Psii cTaHIapTHBIX 3JEKTPOHHBIX IMOTEHIMAJIOB METaJUIOB.
Kakue BBIBOJBI MOKHO CIIENATh UCXOS U3 TOJIOXKEHHS METAIUIA B PSAY?

41. BogopoaHblil 37€KTpoI. Y CTPOMCTBO U 3NIEKTPOAHbIE Mporecchl. CTaHIapTHBIN BOAOPOIHBIH
IEKTPOA. 3aBUCUMOCTD BEJIMUMHBI TOTEHIIMAIA BOJOPOJHOTO 3J1eKTpoaa oT pH cpenpl.

42. TanbpBaHumyeckue oHieMeHTbl. Kak MOXHO TNPaKTUYECKH OIpPENeNUTh AIIEKTPOIHBIN
noteHan Metauia? OT Kakux (pakTOpoB 3aBUCHUT BETMUMHA IEKTPOJHBIX MOTEHIUANIOB? YpaBHEHUE
Hepucra. YpaBHenne HepHera A METaIIIMYECKUX JIEKTPOOB MPU CTAHIAPTHBIX YCIOBHSIX.



43. Tumel  rampBaHUYECKHMX  DJIEMEHTOB.  XWUMHUYECKHE,  KOHIEHTPAIMOHHbIE U
TepMorajibBaHuueckue aeMeHTsl. J./[.C. ranpBanndeckux a1eMeHToB. [IpuBennre npuMepsl. YKaxuTe
IIPOLIECCHI, TPOTEKAIOIIUE Ha 3JeKTpojax, u paccuutaiite O3JIC MeTHO-LIMHKOBOIO XHUMHYECKOIO
raJIbBAHMUECKOT'O 3JIEMEHTA.

44. OOpatuMble M HeOOpaTUMbIE 3JIEKTPOAHbIE mpouecchl. OOpaTumble U HEOOpaTHUMbIE
a51eKTpoabl. Turbl 00paTUMBIX 31eKTpo0B. [IprBennTe npuMepsl.

45. Kopposusi wmeramioB. Kiaccudukamusi KOPpPO3MOHHBIX TIPOLECCOB. XHUMHYECKas H
aneKTpoxuMuyeckass koppo3us. llpusenure npumepsl. MUKpO - U MakporaibBaHUUECKHUE SJIEMEHTHI.
[IpyunHBI IEKTPOXUMUYECKON T'€TEPOreHHOCTH MOBEPXHOCTU MeTauia. Kakue mporeccsl MpoTeKaroT
IIPU KOPPO3HUH LIMHKA C TIPUMECSMH XKeJie3a B KUCIoM cpene?

46. DnexTpoIHBIE MPOIECCH TPU KOPPO3UHM MeETauioB. KaTogHBIE peakuuud B KHCIBIX,
HEUTPAJIBHBIX U ILEJOYHBIX cpefax. YeM MoeT ObITh BbI3BaHA 3JIEKTPOXMMHUYECKAs IeTEPOr€HHOCTD
MTOBEPXHOCTU MeTaa?

47. Tlonspuzauusi U Jenospusanus 31eKTpoJoB. Kak BIMSIOT 3TH MpOLECChl Ha KOPPO3HUIO
MeTauioB? B 4eM COCTOUT CYIIIHOCTh BOJIOPOIHOM M KUCIOPOIHOW JIETOIApU3aIAN?

48. DNeKTpodIHM3 ¢ PaCTBOPUMBIMH M HEPACTBOPUMBIMH JJIEKTpoaaMu. [Topsaok paspsiia HOHOB
Ha DJJeKTpojax npu anekTponn3e. 3akoHbl Papanes. [IpakTuueckoe TpPUMEHEHUE MPOIECCOB
AIIEKTPOJIN3A.

49. CriocoObl 3alIMTBI METAJIOB OT KOppo3Wu. MeTamndyeckue KaToJHBbIE W aHOTHBIC
NOKpbITUS. PaccMoTpuTe Ha KakoMm-InOO MpHUMEpe MEXaHU3M 3alUTHOTO JEWCTBHE aHOJIHOTO
METaJNTNYECKOTO MOKPBITUS B KUCIION cpefie.

50. CrocoObl 3amMTBl METAUIOB OT KOPPO3WH. MeTauinuecKkre KaTOIHBIE W aHOJHbBIC
nokpeiTus. Kak mnpoTekaer Koppo3us MeTala € KaTOJHBIM METaNIMYeCKUM IOKPBITUEM TPpHU
HapYIIEHUH €ro [EJIOCTHOCTU B BOJHOM cpesie B MPUCYTCTBUH KUCIOpoaa?

51. Crioco6bl 3aluUThl METAJIOB OT KOoppo3uu. HemeTannnueckue 3aliUTHBIE TOKPHITUS. Bus
HEMETATNYECKHUX 3alIUTHBIX MTOKPHITUN U UX IPUMEHEHUE.

52. CriocoObl 3alTUThl METAJUIOB OT KOPpOo3uu. XuMH4ecKkas oopaboTka cpespl. PerynupoBanue
pH, ynanenue xucnopona.

53. CnocoObl 3aluThl METAUIOB OT KOPPO3UHU. DIEKTpOXHUMHUYecKas 3amurta. lIporexkropHas
3alUTa U KaToHasl 3aIlUTa.

54. OcobenHocTu opraHuveckux coenuHeHui. Teopus xumuyeckoro crpoenus. M3omepus u
romosorus. Knaccudukanus, cTpoeHre 1 HOMEHKIIATypa OPraHUYeCKUX COSAUMHEHUN.

55. Knaccudukaius opraHu4ecKiX peakiuil Mo XapakTepy XUMHUUYECKOH CBSI3U. YTIEBOJAOPOIbIL:
aJIKaHbl, IUKJIOAJIKAHBI, AJTKEHBI, AJIKHHBI, aJIKaUECHbI, apOMATHUECKUE COCTUHEHHUS.

56. IIpousBoJHBIE YIIEBOJAOPOJOB: TallOTEHIIPOM3BOIHBIC, CIUPTHI, AIbJIETHIbI M KETOHBHI,
¢beHobl, npocThie 3(pUpbl, KAPOOHOBBIE KMCIOTHI, CIOXKHBIE 3()UPHI, HUTPOCOEANHEHHSI, aMHHBI.

57. MoHOMepbl, OJUroMepbl M MoJuMepbl. MeToabl NOJdydeHUs mnoaumepoB. Peakuuu
MIOJINMEPHU3ALUH U NOJIMKOHAeHcauuu. CTpOEHUE U CBOMCTBA MOJIUMEPOB.



le/IMepBI IK3AaMCHAIIMOHHBIX OMJIETOB

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA
POCCHUVICKOM ®EJEPALIMA
OEJEPAJIBHOE 'OCYJAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJ/IBHOE
YYPEXKJIEHUE BBICIIEI'O OGPA30BAHUA
«MOCKOBCKHWH NOJMTEXHUYECKN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuuniauna «Xumusp» /

Bujer Ne 3

1. OcHOBHBIE MOHATHS U ONIPEACTECHUS TEPMOAMHAMUKN. DHTAIIBIINAS CUCTEMbI. DHTAJIBITHS
XUMHUYECKON PEaKIUU. DKCIEPUMEHTAIBHOE OTPECIICHIE SHTAIBIINY PEAKIINH (Ha IpuMepe
peaxkuuu HelTpanu3anum).

2. Tlpencka3aHue T€OMETPHYECKOTO CTPOCHHS MOJICKYJI METOJOM OTTaJIKUBAHUS DJICKTPOHHBIX Tap
(meton ['miutecnin) 1 METOIOM BalleHTHBIX cBsi3eit. ['eomerpust mostekynn BeClo , BFs , CHs , NH3
un H»0.

3. CkoJBKO rpaMMOB ITUHKA PACTBOPHIIOCH B COJISTHOM KUCIIOTE, €CITM M3BECTHO, YTO B XOJI€ ITOU
peaKkuMy MNpy HOPMAJIBHBIX YCIOBHAX BBIIEIWIOCH 1,2 11 BOJOpOIa.

Kadenpa «XumbuoTex», n.x.H., mpodeccop /Kyckos A.H./
3aB. kadeapoit «XumbroTex», K.X.H., JOIEHT /Apramonosa 1.B./
YTBepxnaeHo Ha 3aceganuu . .201 1., mpoTokom Ne (coct. A.H. Kyckos)

MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUSA
POCCUNCKON ®EJEPALIUA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHHUE BBICIHEI'O OBPA30OBAHUSA
«MOCKOBCKHWM MOJIMTEXHUYECKU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Jucuuniauna « XuMusp» /

Bujer Ne 6

1. 3akon I'ecca. CnencrBus u3 3akoHa ['ecca. CriocoObl pacuera 3HTaJIBIUN peakiuii ¢
UCIOJIb30BaHUEM 3aKOHa ['ecca (Ha KOHKPETHBIX IIPUMeEpax).

2. Duepreruueckue quarpaMMbl MO 1ByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI 2 MEpUOJa.
3aKOHOMEPHOCTH B U3MEHEHUHU MX CBOMCTB (IJIMHA CBSA3H, SHEPTUsl CBSI3U, MAarHUTHbBIE
CBOICTBA).

3. Bo ckonbko pa3 ymenbmutes ckopocts peakiuu 2NO + Oz = 2NO; npu pa3zdaBieHUN cMecu
pearupyromux ra3os B 3 pa3a? CoctaBbTe HopMyIly JUIsl ONPeAeIeHUs KOHCTaHThl PaBHOBECHS
JAHHOW peaKUuu.

Kagenpa «XumbuoTex», 1.x.H., mpodeccop /Kyckos A.H./

3aB. kadenpoit «XumbuoTex», K.X.H., TOLEHT /Apramonora 1.B./

VY1BepkaeHo Ha 3acemannn . 201 1., mporokom Ne (coct. A.H. Kyckos)



MHUHUCTEPCTBO HAYKHU U BBICHLIETI'O OBPA3OBAHUSA
POCCHUVICKOM ®EJEPALIMA
OEJEPAJIBHOE 'OCYJAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YYPEXKJIEHUE BBICIHEI'O OBPA30BAHUA
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuuniauna «Xumusp» /

Buser Ne 10

1. BiusaHue Temneparypsl Ha CKOPOCTh XUMU4ecKor peakuuu. [Ipuunnbl BIusHus (101
aKTUBHBIX MOJIEKYJI U pacnpezaeneHue bonblimana). YpaBHeHue AppeHnyca. JHEepreTH4ecKuii
MpoQUIIb XUMUYECKOHN peakiuu. JKCIIEPUMEHTAILHOE OTPEIe/IEHUE SJHEPT UM aKTUBALIUN
XMUMHMUYECKOHN peakMu (KOHKPETHBIN IpUMeD).

2. 3aBHCHMOCTB dHEpruu [ m6Oca XMMUYIECKON peakiiy OT TEMIIEPATyphl (FHTATBIUHHBIN 1
SHTPONUITHBIN (haKTOPBI Mporiecca). JHeprus ' mé0ca 1 caMonpon3BOILHOCTD MPOLIECCa.

3. CocraBbTe NMeKTpoHHYIO GOPMYITy aTOMa THTaHa U HoHOB THTaHa Ti2t u Ti**. K xakomy
AIIEKTPOHHOMY ceMeNCTBY oTHOcUTcs TuTaH? [IpuBeanTe 3eKTpOHHbBIE aHAJIOTH TUTAHA.

Kadenpa «XumbuoTex», n.x.H., mpodeccop /Kyckos A.H./
3aB. kadeapoit «XumbroTex», K.X.H., JOIEHT /Apramonosa 1.B./
YTBepxnaeHo Ha 3aceganuu . .201 1., mpoTokom Ne (coct. A.H. KyckoB)

MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUSA
POCCUNCKON ®EJEPALIUA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIHEI'O OBPA3OBAHUSA
«MOCKOBCKHWM MOJIMTEXHUYECKU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Jucuuniauna « XumMusp» /

Bujer Ne 12

1. OOparumbie xuMudeckue peakiuu. CKOpOCTh OOpaTHMBIX XUMHUYECKHX PEaKITHMA.
KuneTnueckoe onucaHne XUMHUYECKOTO PaBHOBECHS (CBSI3b KOHCTAHTBI PABHOBECHS PEAKIIUU
C KOHCTaHTaM¥ CKOPOCTEH PSMOTO U 0OPaTHOTO MPOLIECCOB).

2. DOmueprus ['n66ca. CranaaptHas sueprus ['m66ca obpazoBanus BemecTBa. CtangapTHas
sHeprus ['mb6ca xumumyeckor peakiuu. CriocoObl pacuera craHmapTHOU sHepruu ['m60ca
XUMUYECKOH peakiuy (Ha KOHKPETHOM IIPUMEpE)

3. H3o6pa3zute rpaduyecku ¢ MOMOIIbIO MeToJa BaJleHTHBIX cBsi3eil (BC) u 00bsicHUTE MEXaHU3M
o6pazoBanus Mosekynbl SiFs 1 nona [SiFs]?. Ykakute THIIBI 06pa3yIOMUXCs XUMUYECKHX
CBSI3€H, UX KPaTHOCTh U MEXaHU3MbI UX 00pa30BaHuUs

Kagenpa «XumbuoTex», 1.x.H., mpodeccop /Kyckos A.H./

3aB. kadenpoit «XumbunoTex», K.X.H., TOLEHT /Apramonora 1.B./

VY1BepkaeHo Ha 3aceqannn . 201 1., mporokom Ne (coct. A.H. Kyckos)



MUHUCTEPCTBO HAYKHN U BBICHLIEI'O OBPA3OBAHUSA
POCCHUVICKOM ®EJEPALIMA
OEJEPAJIBHOE 'OCYJAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJ/IbBHOE
YYPEXKJIEHUE BBICIHEI'O OBPA30BAHUA
«MOCKOBCKHWH NOJMTEXHUYECKN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuuniauna «Xumusp» /

Buier Ne 1

1. CrexumomerpuyecKkue 3aKOHbBI: 3aKOH COXpPaHEHMsI MAacChl, 3aKOH IMOCTOSIHCTBA cocTaBa. Mx
POJIb B XUMHUHU U COBPEMEHHAas TPAaKTOBKA. [ 'a30Bble 3aKOHBI: 3aKOH ABOraJpo, ypaBHEHHE
MenneneeBa-Kianeipona.

2. KomrmutekcHbie coeauHeHus (mpumepsl). OCHOBHBIE TOHSTHS: KOMILIEKCOOOpa3oBaTeb,
JIUTaH]l, KOOpAWHAUMOHHOE Ynciao. OO0pa3oBaHuEe KOMIUIEKCHBIX YacTHUIl B pacTBOPaXx.
CryneHuaTble KOHCTaHTbl 00pa30BaHMsI KOMITJIEKCHBIX YaCTHUI M KOHCTAHThI UX YCTOWYMBOCTH.

3. Hanmmute snekrpoHHyto popmyiny atoma cepbl. K KakoMy 3JIeKTpOHHOMY CEMENCTBY (THILY)
OTHOCHUTCS cepa? YKaKuTe BaJICHTHBIE 3JIEKTPOHBI, PacTIpeIeIUTe UX 10 SHEPreTUUECKUM
s4yeiikaM B HOpMaJIbHOM U BO30YKJIEHHBIX COCTOSIHUSIX.

Kadenpa «XumbuoTex», n.x.H., mpodeccop /Kyckos A.H./
3aB. kadeapoit «XumbroTex», K.X.H., JOIEHT /Apramonosa 1.B./
YTBepxnaeHo Ha 3aceganuu . .201 1., mpoTokom Ne (coct. A.H. Kyckos)

MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUSA
POCCUNCKON ®EJEPALIUA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHEI'O OBPA3OBAHUSA
«MOCKOBCKHWM MOJIMTEXHUYECKU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Jucuuniauna « XumMusp» /

Buaer Ne 4

1. Xumwnueckoe paBHOBecHE. Y CIOBUS XMMHUECKOro paBHOBecusa. KoHcTanTa paBHOBecHs
XUMHYECKOH peakuuu. TepMoAMHAMUYECKUI BBIBOJI KOHCTAHTHI PABHOBECHSI.

2. 3aBHUCHMOCTH 3JEKTPOJHOTrO TMOTEHIMalla OT YCJIOBHM MPOBENCHHS peakluu. Y paBHEHUE
HepHucra.

3. Brluucnure: a) MaccoByIO JI0JII0 paCTBOPEHHOTO BelecTBa (m, %); 6) HopMmanbHOCTH (CH); B)
MosisipHOCTB (CM); T) MossuibHOCTE (Cm ); 1) Tutp (T) pactBopa H3POs, momyyennoro npu
pactBopenuu 18 r HsPOs B 282 cM® BoJIbI, €CJIH OTHOCUTENbHAS IIIOTHOCTH TOTy4EHHOTO
pactBopa cocrapiser 1,031 r/cm®

Kadenpa «XumbuoTex», n.x.H., mpodeccop /KyckoB A.H./
3aB. xkadeapoit «XumbnoTex», K.X.H., TOLIEHT | ApramonoBa 1.B./

VY1BepkaeHo Ha 3aceqannn . 201 1., mporokom Ne (coct. A.H. Kyckos)



MHUHUCTEPCTBO HAYKHU U BBICHLIETI'O OBPA3OBAHUSA
POCCHUVICKOM ®EJEPALIMA
OEJEPAJIBHOE 'OCYJAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YYPEXKJIEHUE BBICIHEI'O OBPA30BAHUA
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuuniauna «Xumusp» /

Buier Ne 7

1. Durponus BemiecTBa. 3aBUCUMOCTb SHTPOIIMU BEILIECTBA OT TEMIIEPATyphl, 00beMa,
arperaTHoOro COCTOSIHMA. DHTponusi oOpa3oBaHusi BemiectBa. IIponeccsl,
COMPOBOXKJAIOIINECS YBEINYEHUEM U YMEHbBILIEHUEM SHTPOIIUH (IIPUMEPHI).

2. Tlepumommueckas cucrema snemenToB J[. M. MeHeneeBa. 3akOHOMEPHOCTH H3MEHEHHSI CBOHCTB
aTOMOB (paJuyc aTroma, SHEprus MOHU3ALUHU, CPOJICTBO K JJIEKTPOHY,
AJIEKTPOOTPHUIIATENLHOCTD). DHEPreTUYecKue aAuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. B cucrewme: A(r) +2B (1) <> C(1)
paBHOBECHBIE KOHIIEHTpaluu paBHbl (Mosb/n): [A] = 0,6; [B] = 1,2; [C]=2,16.
Omnpenennure KOHCTAHTY PaBHOBECHUS PEAaKIIMU U UCXOJIHbIE KOHIIEHTpaluu Beuiects A u B.

Kadenpa «XumbuoTex», n.x.H., mpodeccop /Kyckos A.H./
3aB. kadeapoit «XumbroTex», K.X.H., JOIEHT /Apramonosa 1.B./
YTBepxnaeHo Ha 3aceganuu . .201 1., mpoTokom Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUSA
POCCUNCKON ®EJEPALIUA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHEI'O OBPA3OBAHUSA
«MOCKOBCKHWH MOJIMTEXHUYECKNU YHUBEPCUTET»
Kadenpa «XumbuoTex» / [ucuunianna « XuMushH

Buaer Ne 17

1. CMmenieHHe XMMHYECKOTO PAaBHOBECHS NMPH W3MEHEHWW BHENIHHMX ycioBuid. [Tpuaiun Jle
[laTenbe: TEPMOJMHAMUYECKOE U KHHETUIECKOE 000CHOBAHUE.

2. T'umponu3 kak mpuUMep MPOTOJUTHYECKOTO paBHOBecHs. [ MIpoJM3 KaTHOHA M aHHMOHA
(mpumepsl). [TomHbI (HEOOpAaTUMBIN) THAPOJIN3 (IPUMEPHI).

3. Peakius ropeHus )KUJAKOTO 3TUIIOBOTO CITHPTA BBHIPAKACTCS TEPMOXUMHUYECKIM YPAaBHCHHUEM:

C2HsOH(k) + O2(r) = 2C0O2(1) + 3H200k); AH=7?

Brrauciure TerioBoii 3pQEKT peakiuu, €Clid H3BECTHO, YTO TEIUIOTH 00pa30BaHHS
C2HsOH(x), CO2(r) u H20(3x) cooTBeTCTBEHHO paBHBbI, kJ[/Momnb: -277,67; -393,51 u -285,84.

Kagenpa «XumbuoTex», 1.x.H., mpodeccop /Kyckos A.H./

3aB. kadeapoit «XumbnoTex», K.X.H., TOLIEHT | ApramonoBa 1.B./

VY1BepkaeHo Ha 3acegannn . 201 1., mporokom Ne (coct. A.H. Kyckos)



7. Y4eOHO-MeTOANYECKOEe M HH(POPMALMOHHOE o0ecneyeHue JUCHUIIHHBI.
a) OCHOBHas JuTeparTypa:
1. Xumusa : yyeOHMK M npakTukym Juist By3oB / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB ; mox o6mieit
penakuueit T. B. MapTbiHOBOM. — 2-€ u3a., ucnp. u non. — Mocksa : U3natensctBo FOpaiit, 2020. — 368 c. — URL:
https://urait.ru/bcode/450500.

0) 10MOJIHUTEJILHAS JIUTEepaTypa:
1. Xumwus. YueOuuk u 3amaunuk : st By30B / . B. Pocun, JI. JI. Tomuna, C. H. ConoBreB. — MockBa : M3gaTeabcTBO

FOpaiit, 2020. — 420 ¢. — URL.: https://urait.ru/bcode/450285.

B) DJIEKTPOHHBbIEC 00pa3oBaTe/ibHbIE PECYPCHI:
Kypc «O6mas xumusi» https://online.mospolytech.ru/course/view.php?id=567

8. MaTepuaJbHO-TEXHUYECKOE o0ecneyeHue TUCUUTINHBI.
Jlist mpoBeeHUST 3aHATUN UCIIONB3YIOTCA JIEKIIMOHHBIE ayJUTOPUU W CIELUAIN3UpPOBaHHBIE y4eOHbIe Jabopatopuu Kadeapsl
XumbnoTex, ocHaiieHHbIE BCEM HEOOXOIUMBIM OOOPYIOBAaHMEM M METOJWYECKMMU MaTepualiaMu Uil TpOBEIEHUs
JIEKIIUOHHBIX 3aHATHI U TA00PATOPHOTO MPAKTUKYMA M0 AUCITUTUIMHE « XUMHUS.


https://online.mospolytech.ru/course/view.php?id=567

Ipunosxcenue

CTpyKTypa u coaep:KaHue JUCHUILUIHHBI « XHUMMI»
1o HanpaBJieHU10 MoAroToBku 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

(cmenmasmcT)
Buabi yueOHoii padorsl, dopMm
= = S| BKJIIOYAS CAMOCTOSITEIHLHYIO Buabl caMmocToATeILHOM PadoThI bl
[
Paznen § § 2 padoTy CTY/AEHTOB, CTY/IEHTOB arrect
> £ =
/n S = 3 U TPYA0EMKOCTh B 4acax anuu
J | II/C | Jlag | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p 9
IlepBblii cemecTp
OcHOBHbIE TIOHATHS M 3aKOHBI
1.1 1 1 1 1 3
XHMHUH
Beoonoe 3anamue no
1abOpaAmMopHOMY NPAKMUKYMY .
1.2 PATOPHONY NPAKMUEYIY 1 1 1| 1| 2
TexHunka 6€301aCHOCTH MpU padoTe
B JJabopaTtopuu
Kinacenpukanusa XumuuecKux
1.3 ukan 1 2 |1 1 3
coeTHHeHUIi
Jlabopamopuas paboma «Knaccel
1.4 pAMOprat b : 1 2 1| 1| 2
HEOPraHU4eCKUX COCTUHCHUIY
1.5 | Ctpoenne atoma 1 3 1 1 3
Jlabopamopuas paboma
1.6 | «OmnpeneneHue >KBUBAJICHTHON U 1 3 1 1 2
aTOMHOUM Macchl MeTasia»




Ilepuoauyecknii 3axon. CBoiicTBa

1.7. 4
XUMHYECKHX 3JIEMEHTOB.
Jlabopamopnas paboma

1.8. | «YcranoBieHue GopmyIsi 4
KPUCTAIIOTHApATA

19 XHUMHYECKasl CBSI3b U CTPOEHHE 5
MOJIEKYJT

110 Jlabopamopnas pa?oma «Pacuer 5
JUTMHBI XAMUYIECKOU CBSI3H)
XHUMHYEeCKasi TEPMOANHAMUKA.

1.11 6
Yacrp 1
Jlabopamopmuas paboma

1.12 | «OnpeneneHue TEIIOBOTO dPdeKTa 6
peaKIMH HEUTpaTU3aIin»

113 XuMUYeCKas TEPMOANHAMMKA. 5
Yactb 2
Jlabopamopuas paboma

1.14 | «Onpenenenue TEIJIOTH PEAKITUH 7
AIFOMUHHUS C COJITHOM KUCIIOTON»

1.15 | Xumu4yeckas kuHeruka. Yacrs 1 8

116 Jlabopamopnas paboma «CKOPOCTh 3
XUMHUUYeCcKoH peakiuu. Katanuszy»

1.17 | Xumunueckasi kuneruka. Yactp 2 9

118 Jlabopamopuas paboma 9
«OrnpeneneHne SHEPTun aKTUBALIUN»

2.1 | Teopusi pacTBOpPOB. 10

99 Jlabopamopnas paboma 10

«HpI/IFOTOBJ'IeHI/Ie U OIIPCACIICHUC




KOHIICHTPAIIUU PACTBOPa»

2.3 | lucnepcHbie CHCTEMBbI 11
94 Jlabopamopnas paboma 11
' «MOHOOOMEHHBIE PEAKIIHI
2.3 | PacTBopsI 2j1ekTponTOB. Yactp 1 12
24 Jlabopamopnas paboma «CUIIbHBIE 12
| u cinabble 3IEKTPOIIUTE
2.5 | PacTBOpBI 2J1eKTPOINTOB. YacTh 2 13
26 Jlabopamopnas paboma «I'naponus 13
| comeit»
57 OxuciauTeJbHO- 14
BOCCTAHOBHMTEJIbHBIE PEAKIINH.
Jlabopamopuas paboma
2.8 | «OxucnuTensHo- 14
BOCCTAaHOBHTEJIbHBIC PEAKIINU»
2.9 | Xumus MeTa/lI0B 15
510 Jlabopamopuas paboma 15
«XKecTKOCTH BOOLI»
2.13 | DiIeKTPpOXMMHYECKHE MPOLEeCChI 16
514 ﬂa60pam0pvﬂaﬂ paboma «Psn 16
HANPSHKCHUN METaIIOB»
2.15 | Koppo3usi MeTaJJIOB 17
516 Jlabopamopuas paboma 17

((9HeKTp0XHMH‘ICCKaH KOPppO3usa»




2.17

Oprannyeckue u
BbICOKOMOJIEKYJISIPHbIE

coequHeHusi. O030pnasn n1eKkyus.

18

2.18

Jlabopamopnas paboma
«XUMHYECKUE CBOMCTBA
OPraHU4YeCKUX COCTMHEHUIN
HEKOTOPBIX KJIACCOB»

18

Bcero uacoB nmo aucuumiInne

18

18

18

54

54
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