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Размещенное изображение


1. Ilean ocBOeHUs AU CHUIIIIMHBI

Henau 1 3aga4y JTUCHUILIMHBI

K ocHOBHBIM 1eJIIM OCBOCHHUS AUCIHUILIUHBI « XUMHUSD CIETYyET OTHECTH:

— (hopMHUPOBAHHE HABBIKOB COBPEMEHHOT'O XUMHUECKOTO MBITIICHUS;

— (hopMUPOBaHUE HABBIKOB UCTOJIb30BAHUSI XUMUYECKUX 3HAHUN U YMEHUN B
MPAKTUYECKOMN AEATEIbHOCTH;

— BOCIIUTAHUE y CTYJCHTOB XMMHUYECKOU KYJIbTYPhI, KOTOpas BKJIIOYAET B
ce0st BEIpaOOTKY MPECTAaBICHUN O POJIM U MECTEe XMMHUU B COBPEMEHHOM MHpE,
MOTPEOHOCTh KPUTUUYECKU OCMBICIIMBATH M MCIIOJIH30BaTh ISl TIOTIOJIHEHUSI CBOMX
3HAHUW aHAJIMTUYECKYIO0 HH(POPMAITHUIO;

— (GOopMHUPOBAHHUE €CTECTBEHHOHAYYHBIX IPEJCTABICHUN O BEIIECTBAX H
XHMHYECKUX TIpolleccax B MPUPOJIEC, TEXHUKE, MPOW3BOJICTBE MaTEpHUaliOB M
000pyI0BaHUS JIJIs POMBIILICHHOCTH.

K ocHOBHBIM 3a1a4aM OCBOCHUS JTUCIUIIIMHBI « XUMUS CJICAYET OTHECTHU:

- OCBOEHHE OCHOB METOJIOJIOTUM HAYYHOI'O 3HAHUS O XUMUU U METOJIax
XUMHYECKHUX HUCCIICIOBAHUIM;

— OCBOCHHME TEOPETUYECKUX MPEACTaBICHUM, COCTABISAIOMMNX (YyHIAMEHT
BCEX XMMUYECKUX 3HAHUN U CBOMCTB JIEMEHTOB M 00Pa30BaHHBIMH UMH MPOCTHIX
U CJIO’KHBIX OPTaHUYECKUX M HEOPTraHUYECKUX BEIIECTB;

— U3y4YeHUEe MeXaHu3Ma MPOIECCOB U YCIOBUM X MPOBEICHUS B MPUPOJE U
Ha TPOU3BOJICTBE (OCHOBBI XUMHUECKON TEPMOJIUHAMUKH, KUHETUKH, PABHOBECHS,
AIEKTPOXUMHUYECKHUE MPOLIECCHI);

— OCYIIECTBJIEHHE HEOOXOIUMBIX PACUYETOB, CBSI3aHHBIX C MPHUTOTOBJICHHUEM
pPacTBOPOB M aHAJIM30M BEILIECTB;

2. Mecro mucuumiannbl B cTpykrype OOII

JuctumnHa « XUMHsD) OTHOCHTCS K YHCIy TPO(ecCHOHaTbHBIX y4eOHBIX
JTUCITUTUTNH 0a30BOM YaCTH POTpaMMbl OakamaBpa.

Jucuunnyaa « XuMHs» B3aUMOCBA3aHA JIOTHYECKH U COJIEPKATEIBHO-
METOJUYECKH CO CIAEAYIOMMMH TUCIUIUIMHAMU U npakTukamu OOIL:

- be30nmacHOCTh KU3HEIEATEIbHOCTH;

— Marepuanosenenue u TKM;

- [TpombInieHHAS YKOJIOT S,

—JKoJiIornyecKasi 0€30MacHOCTb MPOU3BOCTB.

3. TpeOoBaHus K pe3yjbTaTaM 0CBOCHHS JUCHUILIHHbBI

B pPE3yJIbTaTC OCBOCHHA JUCHUILIMHBI CTYACHT JOJIKCH!
3HATb.

® OCHOBBI METOAOJIOTUM HAYYHOI'O 3HAHUA O XUMUU U METOJIAX XUMHUYECKUX
HUCCIIEeA0BaHUMN;
® 3HATh OCHOBHBICE METOAbI M TMPHUHIMIBI IOWCKA M KiIaccupuKaruu
uH(pOpMaIMK O XUMHH M METOIaX XUMHUECKUX UCCIIEIOBAHUN;
yMeTh:



® 2JIeKBaTHO BOCIIPMHUMATh MH(OPMALIMIO O XUMUH U METOJAaX XUMUYECKUX
HCCJICJIOBAHUM;

® yMETh HaXOJUTh, KJIACCU(PUIIUPOBATH U OIEHUBATh HAWJICHHYIO O XUMUHU U
METOJIaX XMMHUUYECKHUX UCCIICIOBAHUM, & TaK € UCIIOJIb30BaTh €€ ISl IPAKTUYECKOU
JIeSITEILHOCTH;

® BBIIBJIATH CYIIHOCTh XHMHYECKHX IIpoOJIeM, BO3HHUKAIONIUX B XOJE
poeCCHOHAILHON JIESITCIBHOCTH, INPUMEHATh JJIS HMX PCIICHHS HW3BECTHBIC
METObI SKCIIEPUMEHTAIBHBIX XUMUYECKUX UCCIICTOBAHUN

BJaJieTh:

® HaBbIKAMH ITOCTAHOBKH LCJIN B XUMHUYCCKHUX HCCIICIOBAaHMA,

¢ MCTOAAaMH CaMOOPIraHU3allvi U CaMOO6paBOBaHI/I${ B o0J1acTH XHUMUU,

® HaBbIKAMHM BBIPAaOOTKM MOTHUBAIMM K BBINOJIHEHUIO MpodeccuoHanbHOM
NEATeNIbHOCTH, K PEUICHUI0 3HAYMMBIX MPOOJEM, CBA3aHHBIX C MPOTEKAIOUIUMHU
XUMHUYECKUMHU MPOIIECCAMU

® METOJUKAMU
HUCCIIeIOBAaHUMN

IMPOBCIACHUA

SKCIICPUMCHTAJIbHBIX XUMHWYCCKHUX

4. TlepedeHb IVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHMS 10 IMCUHUILIHHE
(MOyJ110), COOTHECEHHbIE C IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOCHHUA

B pesynbrare

o0pa3oBaTeJIbHOM MPOTrPAMMBI.

OCBOCHMHA

JTUACIHUATUIAHBI

(Momyns) y oOydyaromuxcs

boOpMUPYIOTCS  CICAYIONIUE KOMIICTCHIIMM H  JOJDKHBI OBITh  JIOCTUTHYTHI
CIeNyIONre Pe3ybTaThl OOYYeHHS Kak 3Tam (OpMUPOBAHUS COOTBETCTBYIOIIMX
KOMIICTCHIIWN:
B pesyasbTare
OCBOEHHU
Kon o0pa3oBaTebHOM Ilepeyenb mIaHUpPyeMbIX pe3yJbTATOB
KOMIIETeHIIUH NMPOrpamMmbl 0o0y4eHHUsI MO AUCUMILIINHE
o0yuaruuiics
JOJI’KeH 00,1a1aTh
OIIK-2 CIOCOOCH MPUMEHATh | 3HATh:
COOTBETCTBYIOIINH 3HaTh 0A30BbIC OCHOBBI XUMHH H OCHOBHBIC
(usmxo- 5 METO/IbI IIPOBEICHUS XMMHUECKUX UCCIIEI0BAHMUIM
MaTeMaTHUYeCKHUI -
anmapart, METO/IbI
AHATII3A T BBISIBIIAATH CYITHOCTh XUMHUUYECKHUX MPOOIIEM,
MOIEITHPOBAHHS, BO3HHUKAIOIIKX B X0J1¢ TPO(hecCHOHANBHOM
TEOpETHIECKOTO 1 JESTSIIbHOCTH, TPUMECHSTD JUISI UX PEIICHUS
SKCriepuMenTanbHoro | MSBECTHEIE METONIb! SKCNIEPHMEHTANLHEIX
HCCITeIOBAHTS TIPH XUMUYECKHUX UCCIICTOBAHUM
- BJIa/1eTh:
PO(ECCHOHATBHBIX METOJIMKAMU TTPOBEICHUS IKCTIEPUMEHTAIBHBIX

3a1a4

XHUMHUYCCKHUX I/ICCJ'IG,Z[OBaHI/Iﬁ




4. CTpyKTYypa ¥ coaepkaHue TUCHUILTUHbBI

OO6miast TPyA0€MKOCTh JUCHUIUIMHBI COCTABIISIET 3 3a4€THBIX €AUHUIIBI, T.€.
108 akagemMuueckux vaca (M3 HUX 98 yaca — caMocTosiTesbHas paboTa CTyACHTOB).
Pazpenbr nucuumivabl « XUMUS» U3y4arOTCs Ha MIEPBOM Kypce.

Jlexuu — 4 9acoB, 1a00paTOPHBIX pabOT — 6 YacoB, popMa MPOMEKYTOUHOTO
KOHTPOJIS - 9K3aMEH.

CrpykTtypa U coAep)KaHUE IUCHUIUIMHBI «XUMHS» MO CPOKaM U BHUIAM
paboThI OTPAXKEHBI B TPUIIOKEHUH.

Coaeprxkanue pa3iesioB JUCHUILTHHBI

OcHOBHBIEC IOHATHSA U 3AKOHbI XUMUH

XuMHUS Kak IIpeaMeT ecTecTBO3HaHus. [Ipenmer XumMum M €ro CBs3b C
APYTMMHM HayKaMH. 3HAQYEHHUE XMMHHM B M3YyYEHUHM NPUPOABL. XHUMHUSA M OXpaHa
OKpyxatomen cpenapl. OCHOBHBIE pa3feibl XHUMHUM W METOIAbl MX H3yYCHHS.
OCHOBHBIE TTOHATHSI XUMHUU: aTOM, MOJIEKYJIa, XUMAYECKUI DJIEMEHT, SKBUBAJICHT,
MOJIb, MOJISIPHASI Macca, KJIaCcChl HEOPTaHUYECKUX COeAUHEHN. OCHOBHBIE 3aKOHBI
XUMHH: 3aKOH COXPAHEHUsI MacCChl U DHEPIUM, 3aKOH IIOCTOSHCTBA COCTABA, 3aKOH
HKBUBAJICHTOB M 3aKOH ABOTajapo.

Crtpoenne aTroma

Bo3HukHOBEeHHE U pa3BUTHE MPOOJIEMBI CTPOEHUsI aroMa. fnepHas MOJelb
atoma 1o 3. Pezepdopay. CocTtaB aTOMHBIX siiep, IPOTOHHO-HEUTPOHHAS TEOPUs
J.J. Urnarenko u E.H. TI'anona. M3oronsl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK
atomoB. OcHoBHble mnoctynatel H. bopa. KopnyckynsipHO-BOTHOBON Ayalinu3m
IEKTPOHOB. OCHOBHBIE TMOJOKEHUS KBAaHTOBOW XuUMHH. KBaHTOBBIE 4YHCIIA,
PHEPreTUYECKUe YpPOBHHU, TMOMYypOBHHU, aToMHble opoutamu. Koudurypanus
3JIEKTPOHHBIX OpOMTANEH B IPOCTPAHCTBE: S, p, d, f — opouranu. EMkocTs ypoBHeii
U TOAYpOBHEW. PacrpeneneHue 3JEKTPOHOB B aTOME, NPUHLWII HAMMEHBIIEH
sHepruu, mpaBuio KiedkoBckoro. 3amosiHEeHHE OpOUTalleld SJIEKTpOHAMHU B
peanbHbIX aTomax, npuHuun Ilaynu, npasuno ['ynna. XapakTepucTuka 3J€MEHTOB
UCXOJSl U3 CTPOCHUS UX aTOMOB.

Iepuognuecknii 3aK0H

[Tepunonnueckuit 3axkon /.M. MenneneeBa - OCHOBHOM 3aKOH XHWMHH, €TO
coBpeMeHHasi popmynupoBka. [lepuoguyeckas cucreMa XUMHUYECKUX AJIEMEHTOB
J .. MenneneeBa kak rpaduueckoe M300pakeHUEe MEPUOAMYECKOro 3aKOHA, Kak
Kjaccuukanusi aToMOB IO CTPOEHUIO MX DJEKTPOHHBIX 00o0jouek. ['pymisbl,



nepuoasl U cemeictBa s, p, d, f — snemenToB. MeTauibl W HEMETaJUIbl, HMX
MOJIO)KEHUE B MEpUOAMYECKON cuctemMe. OCHOBHBIE CBOWMCTBA JJIEMEHTOB —
aTOMHBIM ~ paguyc, DdHEPrusi HOHU3AIMU, CPOJACTBO K  DJIEKTPOHY U
AJIEKTPOOTPULIATEILHOCTh, BO3MOXKHBIE M THUIIUYHBIC COCTOSHHUS OKHCJICHUS,
OKHCJIUTEIILHO-BOCCTAHOBHUTEIBLHEIE CBOMCTBA dJIeMEeHTOB. M3MeHEHHE CBOMCTB
AJIEMEHTOB B Mepuoaax W rpymmnax. OOmieHaydyHoe 3Ha4eHHUE IEepUOIUYECKOro
3aKOHa U nepuoanueckor cucremsl [[.M. Menneneesa.

XumMuueckasi CBsi3b M CTPOCHUE MOJICKY.JI

XUMHYECKasi CBSI3b M BAJIGHTHOCTb. METOJ BaJICHTHBIX CBS3€W U
MOJIEKYJISIpHBIX opOuTaneil. OCHOBHBIC BUIBI XWMHUYECKOW CBSI3M: KOBAJICHTHAs,
METaJUIMYECKasi, HOHHas, BoaopoaHas. IIpupoma cBs3u. Kpucramnuueckue
BEIIIECTBA C MOHHOM PEIIETKOM, UX CBOWCTBA. KOBajeHTHas CBA3b, €€ MpUPOJa U
MexaHu3M oOpazoBaHusi. CriocoObl M300pakeHHsT KOBAJCHTHBIX CBSI3€H, CBONCTBA
KOBQJICHTHBIX CBSI3€M: JIJIMHA, DJHEPrUsi, HACBIIICHHOCTh, HAIPAaBIECHHOCTD.
[TonsipHOCTH MONEKYJ, AUNOJbHBIN MOMEHT. [loHsTHE O TMOpUAN3ALIUY ATOMHBIX
opOutaneil. 6 U m — cBs3u. Pa3HOBUAHOCTH KOBAJIEHTHOW CBSI3U — HEMOJISIPHAs,
NoJIApHas, JIOHOpPHO-aklenTopHas. Meramnueckass CBsI3b, €€ OCOOEHHOCTH,
OCHOBHBIE THUIMYHBIE CBOWCTBA METAJUIOB. ATpPEraTHOE COCTOSIHUE BEIIECTBA.
XUMHUECKOE CTpOeHUE TBEPAOTO Tema. AMOpP(HHOE U KPUCTATITUIECKOE COCTOSTHHAE
BemecTBa. Kpucraiuiel. Kpucramnmyeckue pemerku. XuMU4ecKas CBsi3b B TBEPIBIX
Tenax. XUMHYECKasl CBSI3b B TMOJYINPOBOJHHMKAX W JHUAJIEKTpUKax. PeanbHbie
KPHCTAJUIBI.

XumMuyeckasi TepMOAUHAMUKA

®dusnueckas CyUIHOCTb SHEPreTHUECKUX 3(PPEKTOB XMMHUECKUX PEaKIIHM.
BHyTpeHHsIs SHeprus u SHTaIblNUg 00pa3oBaHUs XHUMUYECKUX COCAUHEHUU.
Tepmoxumus. [lepBoe Hayaslo TEPMOJMHAMUKHM, €r0 3HAYEHHWE U IPUMEHEHHE.
3akon I'.M. I'ecca, cnencTtBus W3 HETO, IPUMEHEHUE JISI PACYETOB TEIUIOBBIX
adPexToB XUMHUECKUX peakiui. TennoTsl 00pa3oBaHMs U TEIJIOTHI CTOPaHUSs
XUMUYECKUX BEIIECTB. BTopoe Hayamo TEpMOJMHAMUKH. OHTpONUs U €€
U3MEHEHHEe B  XUMHUYECKHX mpoueccax. OHepruss ['ubb6ca. VYcmosue
CaMONPOU3BOJIBHOIO  NPOTEKAHUS XMMHUYECKHMX peakuuid. TepMmoxumuyeckue
pacyeTsl.

XumMuuyeckasi KHHETHKA

CKOpOCTh XMMHMYECKUX pEakiuid U €€ 3aBUCUMOCTb OT KOHIIEHTpAallMu |
temriepaTypbl. 3akoH neictByromux macc K. I'ynpn6epra u I1. Baare. Koncranra
CKOPOCTH XUMHYECKOW peakuuu, ee Guzndeckuii cmbicii. 3akoH Bant-I'odda.



DOHeprusi akTHUBalWU. BiusHME KaTamu3aToOpoB Ha  CKOPOCTh  XUMHYECKHX
peakiuii. ['OMOreHHBIW W TETEPOreHHbIM KaTain3. MexXaHu3M JIeMCTBUS
KaTaJIM3aTOPOB B TOMOTEHHOM M TEeTEPOTeHHOM KaTanu3ax. WHrubutopsl u
MPOMOTOPHI B Karanuse. I[IoHATHE O [ENHBIX peakuusX TOPEHUsS TOIUIWBA.
OO6paTUMOCTh XUMHUYECKUX peakiuil. XMMHUYECKOEe PAaBHOBECHE B TOMOTCHHBIX U
reTeporeHHbIX cucteMax. CoCcTosIHHE TMHAMUYECKOTO XMMHUYECKOI0 PaBHOBECHS,
YCIIOBUA W TNPU3HAKA PABHOBECHOTO COCTOsAHUA. KOHCTaHTa XHMHUYECKOTO
paBHOBECHS, €€ pOJb B OLECHKE HAMNPABICHHOCTH XUMHYECKHX PEAKLIHI.
CwmenieHne paBHOBECHUS MPU U3MEHEHWH KOHUEHTPAIMU PEArupyrolnX BEIIECTB,
temneparypbel U gasieHus. Ilpunuun Jle - Ilarense. Ponb npencrasiieHud o
XUMHUYECKOM PAaBHOBECHH B IOHUMAHUU M OIICHKE XHMHUYECKHUX U OMOJIOTMYSCKUX
MPOLIECCOB.

Teopusi pactBopoB

OO6mume cBeneHuss o pacTtBopax. Tumbl pacTBOpoB. BoaHble W HEBOIHBIE
pacTBOpBl. OJHEpPreTMKa IpoIEecca pPacTBOPEHMs. PacTBOpHUMOCTH BEIIECTB.
3aBUCHUMOCTb PACTBOPUMOCTH OT TPUPOABI U CBOMCTB PAcCTBOPUTENS H
pacTBOpE€HHOro BeniecTBa. Pu3Myeckass M XUMHYECKas TEOpUS PACTBOPOB.
OcCHOBHbIE TIOJIOXKEHUSI TuApaTHOM Teopuu pactBopoB J[.M. Menzaeneesa.
NneanbHble M HEWJI€AIbHBIE PACTBOPHI. 3aKOHBI HACAIBHBIX pacTBOpoB Payns u
Bant-T'opda. Kunenne u 3amep3anme pactBopoB. [lonarue 00 anTH(pH3axX
IpUMEHEHUE UX B TeXHHUKE. KOHIEHTpalus pacTBOPOB, PAa3MUYHBIE CIOCOOBI €€
BBIPAXXEHUSA. XapaKTepHbIE CBOMCTBA PACTBOPOB. 3HAYEHHUE PACTBOPOB B IPUPOJE,
XUMUH, CETBCKOM XO35IMCTBE U TEXHUKE.

PacTBOpBI 2J1€KTPOJIUTOB

Teopuss  SJIEKTPOJMTUYECKOM IUCCOLMALIMM, IPUYMHBI  JIUCCOLMALINU.
['uaparanms  (conbBaranusi) UOHOB. CTeneHb M KOHCTAHTA JMCCOLIMAIUU, €€
3aBUCUMOCTh OT KOHLEHTpauuu. 3akoH pa3BefeHuss OctBanpaa. CHIbHBIE H
cnabbie ANEKTPOIUTHL. AMDOTEPHBIE ANEKTPONIUTHL. MIOHHBIE ypaBHEHUS! peakIuid,
WX TIOJHAs M KpaTkas 3anuch. [[uccorumanus Bojbl. NOHHOE MPOU3BEACHUE BOJBI.
Bonoponnsiii  mokazatrens (pH), ero omnpexaeneHue. OKCINEPUMEHTAIBHOE
onpenenenne pH  BOAHBIX PacTBOPOB, POJIb MHAMKATOPOB. ['maponus cousei.
[MunponuTryeckast KHCIOTHOCTH U METOYHOCTh. bydepHsie pacTBopbl. PaBHOBeCHs
B CHCTEMAX pacTBOpP-ocaaoK. [IponsBeneHne pacTBOpUMOCTH. Y CIIOBUS BbINAJACHUS
OCaJKOB.



XHMHSA METALJI0B

Ponp MeTannoB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MartepuasioB. OOias
XapaKTepUCTHKA METaUIOB, WX (PU3MYECKHE CBOWCTBA. 3aBUCUMOCTH CBOMCTB
METAJIJIOB OT HX MOJIOKEHHUsT B mnepuoauueckon cucreme Jl. M. Menpaeneena
BuyTpenHee cTpoeHMe  MeTa/uIOB.  XUMMHMYECKME  CBOWCTBAa  METaJUIOB.
MeTananyecKkue CIjaBhl.

OKuCINTETBbHO-BOCCTAHOBUTEIbLHBbIE PeAKIIUU

CreneHb OKHUCJICHUSI SJIEMEHTA B COCAMHEHUU U MpaBUJIA €€ HAXOXKICHUS.
OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU KaK MPOIECCHI IEPEHOCA IIIEKTPOHOB
Y U3MEHEHHUsSI CTETICHEW OKUCIEHUS AJIIEMEHTOB. MEeTO/Ibl COCTABIICHUS YPaBHEHUMN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakinii. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
SKBUBAJICHT. BakHeilllle OKHUCIWTEIM W BOCCTAaHOBUTENU. OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B ITOYBAX, MPUPOJHBIX BOJAX U BOJIOEMAX, TEXHUKE U
ANEKTPOXUMHUYECKUX MPOIECCax.

DJIEKTPOXUMHYECKHE TPOIeCChI

I'anpBaHMueckue 9JIEMEHTEHI u AJIIEKTPOJIH3. Knaccuduxanus
ANEKTPOXUMHUYECKHX TiporieccoB. [loHsATHE 00 »dIeKTpojgax U AJIEKTPOIHBIX
noTeHnuanax. CTaHIApTHBIM BOJOPOJHBIM 3JEKTPOA M BOJOpPOAHAA  IIKaJia
noreHuuanoB. YpaBHenue HepHcra. [loTeHIManbl METAUIMYECKUX, Ta30BBIX U
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ AJEKTPOAOB. ['aqbBaHUYECKHE DSJIEMEHTHI.
OJ1C u e€ nuzMepeHne. DIEKTPOXUMHUYECKAss M KOHLUEHTPALIMOHHAS TOJIAPU3ALUS.
DJIEKTPOXUMHUUECKHE TPOIECChI B SHEPTETUKE W MAIIMHOCTPOCHUU. XHUMHUECKHE
WCTOYHUKU ANIEKTPUYECKOTO TOKAa. OJIEKTPOJM3 PAcCIylaBOB U  PACTBOPOB.
DJIEKTPOJIU3 C PACTBOPMMBIMU W HEPACTBOPUMBIMH aHOJaMH. BbIXxoa Mo TOKY.
3akonsl Papajes. [IpakTudyeckoe MpUMEHEHHE AJIEKTPOJIN3A: TOTyYECHUE METAILIIOB,
AJIEKTPOXUMUYECKAS 00paboTka METaJIIOB u CIIJIaBOB, HaHECCHHE
raJabBaHOIOKPBITUN.

Koppo3us merasios

OcHOBHBIE BHJIBI KOPPO3HH. XMMHUYECKass KOPPO3UsS. DIEKTPOXUMHUYECKAs
koppo3usi. Kopposust moxn aeiictBueM OJ1yXKIAIOLUX TOKOB (3JIEKTPOKOPPO3HS).
@aKTOpBHI, BIUSIOIINE HA UHTEHCUBHOCTh KOPPO3UU METAJLIOB. METOIbI 3aIIUTHI OT
KOPPO3WU: 3AIIUTHBIE ITOKPBITUSA, JJIEKTPOXMMHUYECKAsl 3alluTa, JIErHPOBaHUE
MeTaioB. MI3MeHeHrne CBOMCTB KOPPO3UOHHOMU cpejibl. UTHTMOUTOPBI KOPPO3UH.



Opranuyeckune ¥ BbICOKOMOJICKYJ/JISIPHbIE COeIMHEHUSA

CrpoeHnue, kaccudukaius U CBOMCTBa OPraHUYECKUX COCTUHEHHUN. XUMUs
MOJIUMEPOB, MPUMEHSIEMBIX B JJIEKTPOTEXHUKE, DHEPreTUKE U MAIIUHOCTPOCHUHU.
3aBUCHUMOCTb CBOICTB MOJIMMEPOB OT COCTaBa U CTPYKTYpbl. XUMUS MOJTUMEPHBIX
KOHCTPYKIIMOHHBIX MarepuanoB. llonmuMepHble TOKpBITUS U KIEU. XUMUS
MOJIMMEPHBIX TUIIEKTPUKOB U IIPOBOJHUKOB.

5. O0pa3oBaresibHbIC TEXHOJIOTHH.

Meronuka TpemofaBaHUs ~JUCIHMIUIMHBI  «XUMUS» W peau3amus
KOMITETCGHTHOCTHOTO TOAXOJa B M3JOKCHHWM W BOCIPHUATHM  MaTepuaja
IpeyCMaTPUBAET MCIIOJIH30BAHKE CIICIYIONINX aKTUBHBIX U HHTEPAKTUBHBIX (hOpM
NIPOBEJICHUS TPYIIIOBBIX, HHINBHUYaJbHBIX, ayIUTOPHBIX 3aHATUH B COYCTAHUU C
BHEAyAUTOPHOM paboTOH C 1enbi0 GopMUpOBaHUS U pa3BUTHS TPO(DEeCcCHOHATBHBIX
HABBIKOB 00YyYaIONuXCsl:

— TOITOTOBKA K MPAKTUYECKUM 3aHSATHSM;

- BBIIIOJIHEHHE JJAOOPATOPHBIX padoT;

— BBITIOJTHEHNE KOHTPOJILHBIX 3a/IaHHUH 110 JUCITUILIHHE,

— OpraHu3aIys 1 MPOBeIeHNE TEKYIIET0 KOHTPOJIS 3HAHHUH CTYJCHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUSI.

6. OueHo4YHBIE CPeACTBA JAJI TEKYUIEro KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlMU 110 UTOraM OCBOCHUSI JUCHUIJIMHBI U Y4eOHO-
MeToAnYecKoe o0ecrneYyeHue CaMoOCTOSTEIbHOM PadoThI CTY/ACHTOB.

B mnponecce oOyueHus HCIOJB3YIOTCA CIEAYIOIINME OLEHOYHbIE (POPMBI
CaMOCTOSITENIbHOM pabOThI CTYJIEHTOB, OLIEHOYHbIE CPEJCTBA TEKYIIEr0 KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTALIMIA:

OueHoYHbIE CpEACTBAa TEKYLIEr0 KOHTPOJISI YCHEBAEMOCTH BKIFOYAOT
KOHTPOJIbHBIE BOIPOCHI U 3a7aHus B popMe OJaHKOBOTO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHMS, 1JIs1 KOHTPOJISE OCBOEHUS OOYyYarOIIMMUCS Pa3eioB JUCUUIIINHBI.

OO6pa3upl TECTOBBIX 3aJaHUN, KOHTPOJIBHBIX BOMPOCOB U 3aJaHUMN IS
MPOBENCHUS] TEKYIIEro KOHTPOJIsA, OWJIETOB JUIsl 3adeTa, HSK3aMEHAIMOHHBIX
OWJIETOB, MPUBEICHBI B IPUIIOKEHUH.

6.1. ®oH/I O1IEHOYHBIX CPECTB /JIs1 MPOBEIeHUS MPOMEKYTOUHOI aTTeCTAIMU
00yJaImuxcs no JUCUUIJINHE (MOIYJIIO0).



6.1.1. IlepedyeHb KOMIIETEHIIUHN C yKa3aHUEM ATANoOB UX (POPMUPOBAHUS B MIPOIECCE
OCBOEHHMS 00pa30BaTEIbHON MPOTPaMMBI.
B pesynapTare OCBOEHUS AUCHUILIMHBI (MOIYyJsl) (OPMUPYIOTCS ClEayIONIUe

KOMIICTCHIIUM .
Kon B pe3yibTaTe ocBoeHUs1 00pa30BaTeJbHON MPOrpaMMbl 00yUalonIuiicst
KOMIIeTeHI[ UM A0JIZKEeH 00J1a1aTh
OIIK-2 CIOCOOCH  NPUMEHSTh  COOTBETCTBYIOIIMHA  (PU3UKO-MATEeMaTHUYECKUIH
ammapar, MeETOJbl aHalM3a W MOJCIHPOBAHUS, TEOPETHYECKOTO U
HKCHEPUMEHTAIBHOTO HCCIEAOBAaHUS NpPU peIIeHUH NpoQecCuOoHaIbHbBIX
3agad

B mporuiecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM
YHClie UX OTJEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MO3TAHO B XOJE€ OCBOCHUS
o0yJarouMMucs JUCUUILIMH (MOAYJEH), NMPaKTUK B COOTBETCTBUU C Y4YEOHBIM
MJIAaHOM U KaJICHIapHBIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nmoka3sareJsieid 1 KPpUTEPHEB OLICHMBAHUS KOMIIETEHIIUIA,
(popMHpPYyeMBIX 10 HTOI'aM OCBOCHMS AUCHHUILIUHBI (MOAYJIs1), OMUCAHUE KA
OLICHMBAHUA

[ToxazaTenem OIICHWBAHUS KOMIICTCHIIMH Ha pa3IWYHBIX JTalax Hux
(bOpMHUPOBAHUS SIBISACTCS JOCTHKCHUE 00yYarOIIMMHUCS TUTAHUPYEMBIX PE3YIbTaTOB
00y4eHHUs MO TUCHIUIUIMHE (MOJIYIIIO).

OIIK-2 - cnoco0eH MPUMEHATh COOTBETCTBYWINMH (PU3MKO-MaTeMATHYECKHUIl anmapar,
METO/Ibl AaHAJM3a W MOAeJMPOBAHUN, TEOPETHYECKOI0 U IKCHEPUMEHTAJIbHOIO
uccJieOBAHMS NIPU pellleHUH NPodecCHOHAIBHBIX 32124
Kpurepumu oneHuBaHus
IHoka3zareb

2 3 4 5
3HATH: OOyuarommiicss | OOy4aromuiics | OOyuaromuiicss | OOy4Jaromuiics
0a30BbIE€ OCHOBBI | IEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPHUPYET
XUMHH U MIOJIHOE HEIOJIHOE YaCTHUYHOE MOJIHOE
OCHOBHBIE OTCYTCTBHE UJIU | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBUE
METO/IbI HEJIOCTaTOYHOE | TpeOOBaHUSAM TpeOOBaHUSM TpeOOBaHUSIM
MPOBEACHUS COOTBETCTBHUE 3HaHUl 0a30BbIe | 3HAHUI 0a30BbIe | 0A30BBIC OCHOBHI
XUMUYECKUX TpeOOBaHUSM OCHOBBI XMMUHU | OCHOBBI XUMUU | XUMHUU U
UCCIe0BaHUM 3HaHWI 0a30BBIC | M1 OCHOBHBIC 1 OCHOBHBIE OCHOBHBIE




OCHOBBI XUMUH | METO/IbI METO/IbI METO/IbI
Y OCHOBHBIE MIPOBEACHUS MIPOBEICHUS MIPOBEICHUS
METO/IbI XUMHYECKHX XUMHUYECKHX XUMHYECKHIX
MPOBEICHUS WCCIICIOBAHUM. | UCCIICIOBAHUM. | UCCIICIOBAHUI
XUMUYECKHUX Homyckatotcst Homyckarores CBoOoaHO
YCCIIeOBAHMI 3HAYUTEIbHbIC HE3HAYUTENHBIC | ONIEPUPYET
OIINOKH, OIINOKH, IPUOOPETEHHBIM
MPOSIBIISIETCS HETOYHOCTH, Y 3HAHUSIMU.
HEJIOCTAaTOYHOCT | 3aTPYIHEHUS.
b 3HAHUH,
oOyuaromuncs
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS
pH
OTIepUPOBAHUU
3HAHUSIMUA
yMeTh: OO6yuarommiicss | OOyuaroruiicst | OOywatomuiics | OOyuaromuics
BBISIBIISITH JEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
CYIIIHOCTh TOJTHOE HETOJTHOE YaCTUIHOE TOJTHOE
XUMHYECKHX OTCYTCTBHE WJIU | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
npobiieM, HEJ0CTaTOYHOE | TpeOOBAHUAM TpeOOBaHUSAM TpeOOBaHUAM
BO3HHMKAIOIIHUX B | COOTBETCTBUE yMEHUI yMEHUI YMEHHHA
X0J1e TpeOOBaHUAM BBISIBJIATH BBISIBIISITH BBISIBIISITH
npodeccuoHans | yMeHui CYILIHOCTh CYIIHOCTb CYIIHOCTh
HOWM BBISIBIISITH XUMHUYECKHX XUMHUYECKHX XUMHYECKHIX
NEesTEIbHOCTH, CYIIHOCTh npooiieM, npooiieM, npooem,
MPUMEHSTD JUISI | XUMAYIECKUX BO3HUKAIOIIHNX B | BO3HUKAIOIINX B | BOSHUKAIOIINX B
WX pelIeHUs npooem, XoJ1e X01e xoJe
W3BECTHBIC BO3HHUKAKOMIKX B | mpodeccuoHans | mpodeccroHans | mpodeccruoHnans
METOBI Xo0Jie HOU HOU HOU
IKCTIIEPUMEHTAJIb | MPOPECCHOHAND | IEATEITLHOCTH, JIeATeTLHOCTH, NeSTeTLHOCTH,
HBIX HOI MOPUMEHSTD JUISl | IPUMEHSTh A | IPUMEHSITH TS
XUMHYECKHX NESATSIIEHOCTH, UX pEIICHUs UX peIIeHUs WX peIICHUS
UCCIIeTIOBAaHUI MIPUMEHSITh ISl | ©3BECTHBIC W3BECTHBIC W3BECTHBIE
WX pEIICHUS METOJTbI METO/TBI METOJTbI
W3BECTHBIE AKCIIEPUMEHTANb | DKCIIEPUMEHTANb | SKCIIEPUMEHTAIb
METOJIbI HBIX HBIX HBIX
IKCIIEPUMEHTANb | XUMUYECKUX XUMHYECKHUX XUMHYECKHIX
HEIX HCCIIeOBAaHUN HUCCIIEeI0OBAaHUN HUCCIIEIOBAaHUN
XUMHYECKHUX Jomyckatores Homnyckatorcs
nccie10BaHui 3HAYUTENIbHbIE HE3HAYUTENIbHbIE
OIIINOKH, OIINOKH,
MIPOSIBIISIETCS HETOYHOCTH,
HEJIOCTAaTOYHOCT | 3aTPyJHEHHUSI.
b YMEHHIA.
BJIA/IETh: OO6yuatommiics | OOyuaromuiics | OOyuatonuiicss | OOyuaromuiics
METOIUKAMHU JeMoHCTpupyer | ACMOHCTPUPYET | nemoHcTpHupyer | ACMOHCTPHPYCT
HPOBEIICHUS TIOJTHOE HEIIOJIHOE YaCTHYHOE HOJTHOC




JKCIIEPUMEHTANIb | OTCYTCTBUE WIM | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
HBbIX HEOOCTAaTOYHOC Tpe6OBaHI/I$IM Tpe60BaHI/I51M Tpe6OBaHI/I$IM
XUMHYECKUX } COOTBETCTRIE BJIaJicHHE BIIAJICHIE BJIaJICHHE
HCCIEIOBaHNH METOINKaMH METOJUKAMHU
TpeOOBaHUSIM METOAMKAMHU
[IPOBEICHUS MIPOBEICHUS
B HU POBEICHUSI
TaACHNC AKCIEPUMEHTAb poBene SKCIEPUMEHTAIIb
METOJIUKaMU HEIX OKCHEPUMEHTAND | pix
IpOBEACHUA XUMHUYECKUX HBbIX XUMHUYECKHUX
IKCIEPUMEHTAJb | UCCIICAOBAHUM. XUMHYECKUX HUCCIIEeJOBaHUH.
HBIX Homyckatorest HUCCIIEIOBAaHUM.
XMMUUYECKUX SHa4UTCIILHBIC JlomyckaroTcs
. OIINOKH,
HCCIIeJOBaHUMN HC3HAYHUTCIIbHBIC
MIPOSIBIIAETCS oKy,
HEIOCTATOUHOCT | Lo o cTH,
b BJIaJCHHUSI. 3aTpy/IHEHNS.

[ITkaybl OLIEHUBAHUS PE3YJIBTATOB IPOMEKYTOYHOM aTTECTAlUA U UX OIIUCAHUE:

Dopma npomercymounoi ammecmayuu: IK3ameH.

[IpomesxyTouHas arrectanus o0ydarmuxcs B GpopMe 3K3aMeHa MPOBOJAUTCS
[0 pe3yJibTaTaM BBINOJIHEHMSI BCEX BHUJOB YUeOHOH palbOThI, MpPeayCMOTPEHHBIX
y4€OHBIM IIJITAHOM TIO JAaHHOW JMCIUIUIMHE (MOJYJII0), TPU 3TOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHHU JOCTHXKCHUS OOYYaIOIMMUCS TUIAHUPYEMBIX Pe3ylIbTaTOB OOy4YEHUS IO
JUCUUIUIMHE (MOZYJII0) MPOBOJAUTCA IMpEnojaBaresieM, BEAyIIUM 3aHSATHS II0
JUCUUIUIMHE (MOIYII0) METOAOM IKCIIEPTHOM o1ieHKH. [1o uToram npomexyTouHou
aTTecTalli MO0 JAUCHMIUIMHE (MOIYJIO) BBICTABIAETCS OLEHKA «OTIUYHOY,
«XOpOLIO», «YIOBJICTBOPUTEIBHO)» UIIH «HEYIOBJIETBOPUTEIILHO.
K mpomMexyTOYHOM aTTeCTaluu 10y CKarTCs TOJIBKO CTYIE€HTHI, BHIIIOJHUBILINE BCE
BUJIBI yU4eOHOU pabOTHI, MPEyCMOTPEHHBIE padoveil MPOrpaMMON 1O TUCIIUATIIINHE
«Xumusy (MOceneHNue MPAKTUIECKUX 3aHITHH, BBITIOTHUIHN JJA00OPATOPHBIX padoT,
BBINIOJIHUJIM KOHTPOJIBHBIX PadoT).



Illkana ouenueanusn

Onucanue

Omauyno

Buinonnenvt 6ce  6uodvt  yuebHou pabomovl, NpeodycMOmpeHHbvie
yueonvim naanom. CmyoeHm OeMOHCmpuUpyem CcoOmeemcmaue
SHAHUI, YMEHUL, HABLIKOG NPUBCOCHHbIM 6 MAOIUYAX NoKA3amenel,
onepupyem npuoOPEemMeHHbIMU 3HAHUSAMU, YMEHUSMU, HABLIKAMU,
npuMeHsem ux 6 CUMyayusax novluleHHoU croxcHocmu. Ilpu smom
Moeym Oblmb 0onyuweHbl He3HaAuumenbHbvle OWUOKU, HeMOYHOCMU,
3ampyoHeHus npU AHATUMUYEeCKUX ONepayusx, nepeHoce 3HaHuu u
VMeHUUl Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Xopowo

Buvinonnenst  6ce  6uovl  yuebHoU pabomvl, npeodycMompeHHbvie
yueonvim  naawom.  CmyoeHm — OeMOHCmMpupyem  HenojHoe,
npasuibHoe  COOmGemcmeue  3HAHUU, — YMeHUll,  HABbIKOG
npusedeHHblM 8 mabauyax nokazamenet, 1ubo eciu npu 3mom oOvliu
odonyuenvl 2-3 HecyuwecmeeHHble OUUOKU.

Yooenemeopumenvro

Buinonnenvr  6ce  6uovi  yuebHOU pabomwvi, npedycMompeHHbvle
yueonvim naanom. Cmyoenm OeMOHCmMpupyem CcoOmeemcmeue
3HAHUL, 8 KOMOPOM 0C8eWeHd OCHOBHAS, Hauboee 8aXNCHAS YACMb
Mamepuana, Ho npu SMom OONYWeHAa 0OHA 3HAYUMENbHASL OWUOKA
UNU HeMOYHOCMb.

HeyoosnemseopumenvHo

He e6wvinonnen o00un unu 6onee 6udo8 yueOHOU pabomeol,
npeoyCMOMpPeHHbIX YueOHbiM nianom. CmyoeHm OemoHcmpupyem
HenoHoe cCoOomeemcmeaue 3HaHull, YMeHUll, HA8bIKO8 NPUBEOEHHbIM 8
mabauyax nokazameneu, OONYCKAIOMCA 3HAYUMENbHble OWUOKU,
NpoAGIAemcs: OMCYMCMeue 3HAHUU, YMeHUU, HABbIKO8 NO psaody
nokasameineu, Cmyoenm UcCnvlmvleéaem 3HayumenbHole 3ampyOHeHUs]
npuU ONepupoBaAHUY 3HAHUAMU U YMEHUAMU NPU UX NEPEHOCe HA HOBbLE
cumyayuu.




@oHIbI OLEHOYHBIX CPEACTB MpeICcTaBJIeHbI B NpuiiokeHun 1 k padouei
nporpamme.

[Iporpamma coctaBieHa B cootBeTcTBHH ¢ TpeOboBaHusIMU OI'OC BO 1 yueOHBIM IJIaHOM 110
HanpaBleHUIO ToAroToBKH OakanaBpoB 13.03.01 «TeniosHepreTuKa M TeMJIOTEXHUKAY.

[Iporpammy pazpaboran:
ACCHUCTEHT /P.X. Marxxanos/

[Iporpamma yTBepskieHa Ha 3acenannu Kadenpol « Xumbuorex» «30» aBrycrta 2022 r. mpoOTOKOJI
Ne 1.

3aB. kadeapoit «Xumbunorex»
JIOLIEHT, K.X.H. /N.B. ApramonoBa/

3aB. kadenpoit «[IpombInieHHAs TEMIIOIHEPTETHKA»
JIOLIEHT, K.T.H. /JI.A. Mapromun/



ITpunoxenue 1 x
. . paboueii mporpamMme
MUHUCTEPCTBO HAYKU U BBICIHET'O OBPA30OBAHU S POCCUMCKOU ®EJIEPAITNI

OEIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJILHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHM MOJUTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIUTEX)

Hamnpasnenue noarotoBku
13.03.01 «Teni03HepreTuKa U TEIJIOTEXHUKA)
[Ipoduns «IHeproodecnevyeHue npeanpusiTUii»

KBanudukanus (cTenenp) BbITyCKHUKA
bakanasp
dopma oOydeHuUs
3204HasA

Kadenpa Xumbuorex

®OHA OHEHOYHbBIX CPEACTB

O AMCHUIIJIMHE «XUMMUSD»

Cocrag: 1. [1actiopt poHa OLIEHOYHBIX CPEACTB

2. Onrcanue OIeHOYHBIX CPEJICTB

Mocksa,

2022



MOKA3ATEJb YPOBHA COPOPMHUPOBAHHOCTH KOMIETEHIIUIA

Ta6muna 1

XUMUSA

®I'0OC BO 13.03.01 «Tenio3HepreTuka U TeMmJI0TEXHUKA)»

B mporecce ocBoeHMs JAHHOM JUCHUIUIMHBI CTYACHT (POPMHUPYET M IEMOHCTPUPYET CIEAYIONINE MPOo(ecCHOHATIbHbIe KOMIETeHINH:

e TeTFHOCTH, TPUMEHSITH JIJIST UX
[pa3peIIeHIs] OCHOBHBIC METOBI
©CTECTBO3HAHUS, METOJIbI
MaTeMaTHYEeCKOr0 aHAIIN3a U
MOJIEJIMPOBAHNSA, TEOPETUIECKOTO
1 HKCIIEPUMEHTAIBHOTO
MCCIIeIOBaHUS

BBISIBJIATH CYITHOCTD
XUMHYECKHX MpodIiem,
BO3HHUKAIOIIHUX B X0JI€
npodeccnoHanbHOMI

e TeTbHOCTH, IPUMEHSTH JIJIs
UX PEIICHUs U3BECTHBIC
METO/IbI SKCTIEPUMEHTAIIbHBIX
XUMHYECKHX UCCIIEOBAHUN
BJ1a/1€Th:

MCTOAUKAMU ITPOBECACHUA
OKCIICPUMCHTAJIbHBIX

XHMHUYCCKHUX I/ICCJ'IGI[OBaHI/Iﬁ

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHeili 0CBOCHHA
¢GopmMupoBaHusi |OLIEHOYHOI0 KOMIIeTeHI Ui
KOMIIeTeHIIUH | cpeacTBa®*
MHAEKC OOPMYJINPOBKA
OIIK-2 |CnocoOHOCTh IEMOHCTPUPOBATH BHATD: ITeKIIHS, YO, ba3oBblii ypoBeHb:
0a3oBble 3HAHMS B 00J1ACTH 3HATH 6A30BbIE OCHOBBI camocTosTenbpHas K/P, BOCIIPOU3BOJCTBO ITOJIYYEHHBIX
CCTCCTBCHHO-HAay4YHbIX A
HCIUIIINH FOTZBHOCTB BBISABJIATH XUMHH 1 OCHOBHBIC METO/IBL pa6OTa’ T’ SHAHIH B XOAC TERYIIEro
VHCILL , HPOBE/CHHS XUMHUCCKHX maGopatopuas  |PT KOHTPOJIA
eCTegTBeHHO HAyHTHYIO CYIMHOCTR . pabota IloBbIICHHBIH YPOBEHB:
IpO0JIE€M, BOSHUKAIOIIIHUX B XOI€
p ’ ot A HCCIICAOBAHMH [IPaKTUYECKOE IPUMEHEHUE
mpo¢hecCHOHANBHOM MeThb: N
y : MOJIyYEHHBIX 3HAHUI B IpoLecce

MOATrOTOBKU K IIPAKTUYCCKHM
BaHATUAM

**_ CoxkparteHust (opM OLIEHOUHBIX CPEACTB CM. B npriaokeHnu 2 k PIL.




IIpunoxenue 2
K paboueii mporpamme

IlepeyeHb O1lI€HOYHBIX CPEACTB MO AUCHUIIMHE «XUMHSD

HaumenoBanue [IpencraBnenue
Ne OLICHOUHOTO Kpartkast xapakTepucTuka oleHOYHOTO OLICHOYHOTO CPEICTBA B
0C cpelcTBa CpeacTea ®OC
CpencTBO TPOBEPKH YMEHUW MNPUMEHATH
Kontposnbnas padota peal POBEP Y P KOMIUTEKT KOHTPOJIBHBIX
1 MOJy4YCHHBIC 3HAHWS JUISI PEHICHHS 3aaa4 N
(K/P) 3a/IaHHi 110 BapuaHTaM
OTIpEIeIEHHOT0 TUIIA TI0 TEME WK pa3leiy
JnakTnyecKkui KOMILJIEKC,
MpelHa3HaYeHHBIA ISl CaMOCTOSITEIIbHOM
PaGouas TeTpann . .
2 (PT) paboTel oOyuaromerocss W mo3Bossirommii | OOpasen pabodeii TeTpaan
OLICHUBATh YPOBEHb YCBOCHUS UM Y4eOHOTO
Marepuaa.
CpeAcTBO KOHTpOJIS, OpraHM30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAaroru4ecKoro
YcTHbI onpoc  [pabOTHHKA ¢ OOy4yarolMMCS Ha  TEMBl, Bormnpocs o
3 cobeceJoOBaHUE, [CBSI3aHHBIC C HM3y4aeMOM JUCHUILUIUHON, | TeMam/paszenam
(YO) [PACCUNTAHHOE HA BLIACHEHHE 00bEMa 3HAHUI JMCIUIUTHHBI
00yyJarolerocs 1no onpeeJIeHHOMY pa3ieny,
TeMe, mpobemMe U T.11.
CucremMa CTaHIAPTH3UPOBAHHBIX 3aJaHUM,
Tect MO3BOJIAIOIIAS aBTOMAaTU3UPOBATh .
4 . @DOoH/] TECTOBBIX 3aJaHUIA
(T) [IPOLICyPY W3MEpPEHUs YPOBHS 3HAHUU H
YMEHHH 00y4aronierocs.

TunoBble KOHTPOJIbHBbIE 32/IaHUSI, KOHTPOJIbHbIEC BONPOCHI WJIN HHbIE MATEPHAJIbI, HEO0OXOAUMbIE
JJIS1 OLlEeHKH 3HAHM, YMEHUI, HABBIKOB U ONbITA AeSATeIbHOCTH, XapPAKTEPU3YIOLIHNX ITAMbI
(opMupoOBaHUA KOMIIETEHIINH B IPpoLiecce 0CBOCHMS TN CHUTITTHHBI

KonTtpoJsbHbie padoThi







TecToBBIC 3aJaHUA






BOITPOCHI K 3AYETY

1. CTexuoMeTpUYECKHE 3aKOHBI: 3aKOH COXPAaHEHHsI MAacChl, 3aKOH IIOCTOSIHCTBAa cocTaBa. Mx
POJIb B XUMUH U COBpEMEHHAasi TPaKTOBKa. ['a30BbIe 3aKOHBI: 3aKOH ABOraapo, ypaBHeHHe MeHeneena-
Knanetipona.

2. Ilepuonuueckuii 3axkoH u Ilepmomgmueckas cucrema JI. M. MengeneeBa. ®dusnyueckoe
000CHOBaHHE TEPUOJAMYECKOTO 3aKOHAa U €ro coBpeMeHHas (opmyiaupoBka. «JlauHHAs» U
«xopoTkas» (opMbl nepuoguueckor Tabmumbl. Kiaccudukamus XuMU4ECKUX 2JIE€MEHTOB.

3. KsantoBoe omnucaHue CTpoeHHS aromMa. ATOMHbIE OpOUTaIM M KBAaHTOBBIE YHCIIA.
I'paduueckoe mpencraBieHne atoMHBIX opOuTanei. [lopsaok 3amoaHEHUs aTOMHBIX OpOWTaliel B
MHOT03JIEKTPOHHBIX aTOMaXx.

4. Tlepuommueckas cuctema smeMmeHToB J[. M. MennmeneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB  aromMoB  (paaMyc  aroma, DSHEprusi  HMOHH3AlMHU,  CPOACTBO K DJEKTPOHY,
ANEKTPOOTPHUIATEIBLHOCTD). DHEPreTUYECKUe JUarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

5. OOpa3oBaHHE€ XUMHUYECKOW CBSI3U, €€ XapaKTEPUCTUKHU: DHEPIUs, [UIMHA, MOJIAPHOCTb.
[lepexpoiBanue AQO. Cpsisu o- u m-tuna. OnucaHue KOBAJEHTHOW XMMHUYECKOM CBSI3U METOAOM
MOJIEKYJISIPHBIX OopOuTaneit Ha npumepe MoJieKkyiasl Ho.

6. Oueprernyeckue auarpaMMmbl MO [ByXaTOMHBIX MOJIEKYJ M HOHOB, OOpa30BaHHBIX
anemertamu 1-ro nepuona (Hz", Hz, H2™, He2"). KparHocTh 1 9HEprust CBA3M.

7. Ouepreruyeckue auarpaMMbl MO [BYXaTOMHBIX TOMOSJIEPHBIX MOJEKYyJ 2 Mepuoja.
3aKOHOMEPHOCTH B U3MEHEHHMH WX CBOWCTB (JIJIMHA CBSI3U, SHEPTUS CBS3U, MArHUTHBIE CBOMCTBA)

8. Ilpeackazanue reoMEeTpUUECKOr0 CTPOCHUS MOJIEKYJI METOAOM OTTAJIKHUBAHUS IJIEKTPOHHBIX
nap (meroxa ['miecnu) u MeTo0M BaJeHTHBIX cBsizei. ['eomerpust monekyn BeClz , BFs , CHs , NH3 u
H20.

9. BemectBa ¢ MOJIEKYISIPHOM CTPYKTYypoi (TIpuMepbl). MeXMONIEKyISIpHBIC B3aUMOACHCTBUS.
Cuiel Ban-nep-Baanbca (Tpu coctaBmsitomux). Bogopoanas cBsizb. Oco0eHHOCTH (PTOPOBOAOPO/IA, BOIBI
1 aMMHaKa, 00yCcIOBJIEHHbIE BOJOPOIHBIMU CBSA3SIMHU.

10. TloHAaTHe O 30HHOM CTPOE€HHH TBEPAOro Tena. MeTramibl, IOJYINPOBOJHUKA U
JTUDJIEKTPUKU (Ha TIpUMEpEe MPOCTHIX BELIECTB, 00pa3oBaHHBIX 3neMeHTamMu IVA rpynmer). Obmue
(u3nueckre cBOCTBa METAIOB (3JIEKTPOIIPOBOAHOCTD U TETIJIONPOBOTHOCTB ).

11. OcHOBHBIE TIOHATHUS W OMNPEACTCHUS TEPMOAUHAMHUKH. DHTAIBIUS CHUCTEMBI. DHTAJBITUS
XUMHUYECKON peakUuuu. DKCHEPUMEHTAIbHOE OMPE/eIEHNEe SHTAIBIINN peakluuu (Ha MpUMepe peakuu
HENTpaau3alun).

12. 3akon l'ecca. CneactBus u3 3akoHa ['ecca. CrnocoObl pacyeTra SHTaNBIHUNA peakuuil ¢
HCIIOJIb30BaHNEM 3aKoHa ['ecca (Ha KOHKPETHBIX PUMEPAX).

13. DHuransnus odpazoBanus BemiectBa. CTaHAAPTHOE COCTOSTHUE JIEMEHTA U BelecTBa. Pacuer
SHTAJIBIIUN peakiuil MO0 CTaHAAPTHBIM SHTAIBIMIM O00pa30BaHUS BEUIECTB (HA KOHKPETHOM IIPUMEPE).

14. CaMonpou3BojIbHBIE U HECAMONPOU3BOJIbHBIE MPOLECCHl (MpUMeEpbI). Makpo- u
MHUKPOCOCTOSIHUSI CHUCTEMBI. TepMOAMHAMHUYECKas BEPOSATHOCTb M HHTponus. Bo3pactanue sHTponuu
KaK JIBIJKYILasl CUJIa CaMOMPOU3BOJIBHOTO TIpoIiecca.

15. Dwutpomnus BemecTBa. 3aBUCUMOCTh JHTPONHHU BEIIECTBA OT TEMIEPaTyphl, oOBbeMa,
arperaTHOrO COCTOSIHMA. OHTponus oOpa3oBaHus BemiecTBa. lIporecchl, COMPOBOXKIAIOIIUECS
YBEJIMYEHUEM U YMEHBIIIEHUEM SHTPONUHU (TIPUMEPHI).



16. DHTpomms BemiecTBa. DHTPONMUA XHUMHYECKOW peakiu. CrocoObl pacdeTra SHTPOIHUH
XUMUYECKON peakiuy (Ha KOHKPETHBIX MTpUMeEpax).

17. DOueprusi I'm66ca. CranmaptHas sHeprusi [ m66ca obpazoBanus BemecTtBa. CtaHmapTHas
sHeprusi [ m606ca xumuueckoir peakiuu. CrocoObl pacuera cTaHAapTHOM dHeprun [ 'mb6ca XuMUIecKoi
peakiuu (Ha KOHKPETHOM MpUMepe).

18. 3aBucuMocTh dHepruu ['mb60Oca XMMHUECKOW PEaKIMU OT TeMIepaTypbl (SHTAIBIUHHBIN 1
SHTPONUITHBIN (akTopkl nporecca). JHeprus [ m6dca u caMmonporu3BoILHOCTD MpoLecca.

19. Ckopocth xuMmMuueckod peakiuu. CpenHsis M HCTUHHAs CKOpPOCTb. MeTobl
9KCIIEPUMEHTAJILHOTO OMPEEIIEHNs] CKOPOCTH XMMHUECKHUX peakluil (KOHKpeTHbIH pumep). [Ipocteie n
cloXxHbIe peakiii. OcOOEHHOCTH reTepOreHHBIX MPOIIECCOB.

20. 3aBHCHUMOCTh CKOPOCTH XWMHUYECKOW peakIuu OT KOHIeHTparuu. OCHOBHOUM 3aKOH
XUMHUYECKOH KHHETHKH. KuHeTmdyeckoe ypaBHEHHE U TOPSJIOK peaklUud. OKCHEPUMEHTalIbHOE
olpeziesieHUe MopsiiKa peakluu (KOHKPETHBIN pumep).

21. BiugHue TemmepaTypbl Ha CKOPOCTb XUMHYECKOW peakuuu. [IpuuuHbl BausHUS (10715
aKTHBHBIX MOJICKYJ] U pacnupenencHue bonpiimana). YpaBuenue Appennyca. JHEPreTHIeCKuid mpopuib
XUMHUYECKON peakluuu. DKCIEPUMEHTAIbHOE ONPEEICHUE SHEPTUN aKTHUBALMM XUMHUYECKON peakiuu
(KOHKpPETHBII pumep).

22. Karaims. BausiHue KataimM3aTopa Ha CKOPOCTh XMMMYECKOW peakuuu. IIpudnHbl BIusHASA.
I'omorenHsIil 1 rereporeHHbld karanns. [IpuMepsl TpakTUYECKOro MCHOJIB30BAHUS KaTalIu3aTOPOB UL
W3MEHEHHUs CKOPOCTH peakuuu. MTHrubupoBanue peakiuii.

23. XuMHYeckoe paBHOBecHE. YCIOBHUS XMMHUYECKOro paBHoBecus. KoHcTaHTa paBHOBecus
XUMHYECKOW peakiuu. TepMOIMHAMUYECKUI BBIBOJ KOHCTAHTHI PABHOBECHSI.

24. OOpatumble XuMHuYeckue peakuuud. CKOpocTb OOpPATUMBIX XHUMHUYECKUX PpPEaKIM.
Kunernyeckoe omnMcaHne XUMUYECKOTO paBHOBeCHsl (CBSI3b KOHCTAaHThI PABHOBECHS PEAKIMH C
KOHCTAHTaMH CKOPOCTEH MPSIMOTO M OOPaTHOTO MPOIECCOB).

25. CmenieHue XMMHUYECKOTO PAaBHOBECHs IPHU W3MEHEHWM BHEIIHMX ycioBui. [IpuHnmm Jle

[IaTenbe: TepMOIUHAMUYECKOE M KHHETHUECKOE 00OCHOBAHUE.

BOITPOCHI K OK3AMEHY

1. PactBopsl. Kiaccudukamusi pacTBOPOB MO CTETEHU AUCTIEPCHOCTA. MecTO pacTBOPOB Cpeu
JIPYTHUX IUCTIEPCHBIX CUCTEM. PacTBOpUMOCTH TBEpABIX BelIeCTB B Bojie. KoadduiimeHT pacTBOPUMOCTH.
HaceimieHHbIe, HEHACHIIIICHHBIE U MIEPECHIIIICHHBIE paCTBOPHI. TernoBbie 3 PeKThl IpH PaCTBOPEHUH.

2. PactBopbl. CriocoObI KOIMYECTBEHHOT'O BRIPAYKEHUS COCTaBa pacTBOpPoB. MaccoBasi, 00 beMHast
U MOJIbHasE Joid. MaccoBasi, MOJisipHass M HOpMasibHasi KOHIEeHTpauuu. MoisuibHOCTh. [lepexon ot
OJIHOTO cIoco0a KOTMYECTBEHHOTO BBIPAKEHHUS COCTaBa pacTBopa K npyromy. HailiTu maccomyro,
MOJISIPHYIO M HOPMaJbHYHO KOHUEHTpAIlMM pacTBOpa XJOpHa KaiblMs ¢ maccoBod goserd 20%.
ITnoTHOCTH pacTBopa 1,2 r/cm?.

3. PacTtBOopbI HEANMEKTPONUTOB. JaBleHHE HACBIIIEHHOTO Mapa pacTBOPUTENS HAaJ PacTBOPOM U
HaJl YMUCTBIM pacTBoputeneM. 3akoH Payis. Kak MOKHO paccunTaTh NOBBIIICHUE TEMIIEPATYPbl KUTICHUS
Y TIOHIKEHUE TeMIIepaTypbl 3aMep3aHusl pacTBOpa MO CPAaBHEHUIO C pacTBOpUTEIEM?

4. B 4yeM COCTOMT CYyIIHOCTH siBieHHEe ocMmoca? Kak ompenenuTs BEIUYUHY OCMOTHYECKOTO
JaBJICHUS B pacTBopax HeanekTponuToB? 3akoH Ban-I'odda.



5. DnektponuTHueckas nuccormanus. Jucconuanus ciaabbIX 3JEKTPOJIUTOB KaK PAaBHOBECHBIN
npouecc. CreneHp AMCCOUMALMM M KOHCTaHTa Juccouuanuu. PakTopel, BIMSIONME Ha IPOLECC
nuccormanuu. 3akoH paz06aBinenus OcBanbaa. Kak OyaeT BAMATh HA COCTOSIHUE PAaBHOBECHS YKCYCHOM
KHMCJIOThI BBEJICHUE B CUCTEMY alleTaTa HaTpHs?

6. PacTBOpBI 251eKTPOIUTOB. JUcconmanys CpeIHUX, KUCIbIX U OCHOBHBIX coiel. Jluccommanus
KUCJIOT U ocHoBaHMil. CtyneHuaras nuccouuauusa. [IpuBenure nmpumepsl. Mcronb3oBaHue 3aKOHOB
Payns u Bant-I'odda s onucanus cBOWCTB 37eKTpOUTOB. 30TOHNYECKHA KOI(PPHUITUEHT.

7. Peakuuu uOHHOrO oOOMEHa B pPAacTBOpax »JJIEKTPOJMUTOB. YCIOBUS MPAKTHUYECKON
HEOOpaTUMOCTH TPOTEKAHUsI peakuuid HOHHOTO oOMeHa. Hammminure MONEKyJIspHBIE M HOHHO-
MOJICKYJISIPHBIC YPaBHEHUS PEAKIINN, UIUTFOCTPUPYIONIUX 3TU YCIOBHS.

8. ManopacTtBopuMbIe JIEKTpOIUThL. PaBHOBECHE B cucteMe ocatok — pactBop [IpousBeneHue
pacTBOpUMOCTU. YcJoBHsI 00pa3oBaHUs U pacTBOpeHUs ocankoB. OOpa3oBaHUE OCAIKOB M AJIEMEHTHI
KaueCTBEHHOT'O aHaJIM3a.

9. XKectkocTb BoBl. BpemMeHHas 1 MOCTOSTHHAS )K€CTKOCTh. METOIbI CHIYKEHUSI dKECTKOCTH BOJIBI.

10. DnextponuTHueckas aucconuanus Bojabl. MoHHOe mnpousBeneHue Bojbl. BomopomHslit
nokazatenb. [llkama Bogopoanoro nokasarens. KomopumeTpuueckue U MOTEHIIMOMETPUIECKHAE METOIbI
onpenenenust pH cpenpl. UaaukaTopel. U3mMeHeHne OKpacku MHANKATOPOB B 3aBUCUMOCTH OT PEaKIIUH
CpEJIbL.

11. I'mpponus. I'mpponu3 coieil. KoanuecTBEHHbIE XapaKTEPUCTHUKHU Mpolecca TUAPOJIn3a.
Crenenp ruaponu3a M KOHCTaHTa rujaponusa. CMelieHHe paBHOBECHsI IIpoliecca THUIPOIH3a.
HeobOpatumpiii ruaponn3. Hanummwre B MOJEKYISIPHOM W HMOHHO-MOJICKYJSIPHOM BHUJIE YpPaBHECHHS
peakuuii ruaponusa cnenyomux coneil: FeCls, K3PO4, NaxSO4, Al2S3 . Ykaxkute peakuuro cpeisl B
BOJHBIX PaCTBOPAX ITUX COJIEH.

12. OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakui. CTENEeHb OKUCIEHUS dlIeMeHTa. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipormecchl OKHUCIIEHHWs © BOCCTaHOBIEHHUsA. [IpuBenutre mNpuUMEphl THITHYHBIX
OKHCTUTENEH U BoccTaHoBUTeNeH. Kakue mporiecchl mpeacTaBiIsIFOT COO0M POIIeCChl OKUCTIEHNS, a KaKhe
BOCCTaHOBJICHHUSI:

S2 >80 Cr.07> > Cr" Mg’->Mg™?  02+2H20->40H"

13. Knaccuduxanuss OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX peakuuid. IlpuBenute mnpumepsl
peakmuii kaxaoro Ttuma. CocTaBbT€ ypaBHEHHS COOTBETCTBYIOIIMX pPEAKIMA C TIOMOIIBIO METOJa
3JIEKTPOHHOTO OajaHca.

14. XapakTep B3aUMOAEWCTBUS METAIUIOB C BOJOW, PACTBOPAMH COJIEH, IIEIOYEH M KHUCIOT.
Oco0OeHHOCTH B3aUMOJICHCTBUS METAJIOB C KOHIICHTPUPOBAHHOM CEpHOM KHUCIOTOM M a30THOM
kucioToil. Kak pearupyer jxeine30 ¢ CHIBHO pa30aBIICHHOW, pa30aBICHHOW W KOHIICHTPUPOBAHHOM
a30THOM KncnoToi? CocTaBbTe YPAaBHEHHSI COOTBETCTBYIOIINX PEAKIIUI.

15. BoO3HHMKHOBEHME CKayka IMOTEHI[Majda Ha TpPaHUIE METaUI-pacTBOp COJIM MeETaJa.
CrangapTHBIA B3JEKTPOJHBIA MOTeHIMaNA. Psj cTaHZApTHBIX SJIEKTPOHHBIX MOTEHIMAIOB METAJUIOB.
Kaxkue BBIBOJIBI MOXKHO CII€TIATh UCXO/IS U3 MOJIOKEHUS MeTallia B Psiay?

16. Bonopoanslii 351eKTpoAd. Y CTPOMCTBO U NEKTPOAHBIE ITporiecchl. CTaHAApTHBIA BOJAOPOAHBIN
3JEKTPO. 3aBUCUMOCTh BEJTMYMHBI TOTEHIMAIa BOJOPOIHOTO AeKTpoaa ot pH cpensl.

17. l'anpBaHn4eckue 35eMeHThl. Kak MOKHO MPAaKTUYECKU OMPEACIIUTh 3JICKTPOIHBINA MOTECHIIAT
Metamia? OT Kakux (aKTOPOB 3aBUCHUT BEJIMUMHA DJICKTPOAHBIX MOTeHIManoB? YpaBHenne HepHcra.
VYpaBHenune HepHera U1l METAIIIMYECKUX JIEKTPOJOB NP CTAHIAPTHBIX YCIOBHUSX.



18.  Tumbsl  rampBaHMYECKUX  IJIEMEHTOB.  XHMMHYECKHE,  KOHIICHTPALIMOHHBIE U
TepMoraiabBaHudeckue neMenTsl. J.J1.C. raapBaHnYecKux 351eMeHTOB. [IpuBeauTe npumepsl. Y KaKUTE
MPOLECChl, MPOTEKAIIIME Ha 3JIeKTpojax, u paccuutanre IJC MeTHO-IIMHKOBOTO XHMHUYECKOTO
raJIbBAHUYECKOTO JIEMEHTA.

19. OOGpatumble W HeoOpaTUMbBIE SJIEKTPOAHBIE TMporecchl. OOpaTUMble W HEOOpaTUMbIC
3eKTpoabl. Turibl 00paTUMBIX 31eKTpo0B. [IpuBeauTe MpuMepsI.

20. Koppo3us wmetamoB. Kiaccudukanus KOpPpO3HOHHBIX MPOIECCOB. XHUMHUYECKas H
aNeKTpoxuMuyeckas kopposus. [lpusenure nmpumepsl. MUKpO - U MakpOraJlbBAHUYECKHUE AJIEMEHTHI.
[IpuunHBI AJIEKTPOXUMUYECKON T€TEPOreHHOCTH MOBEpXHOCTU MeTauia. Kakue mpoiiecchl IpOTeKaroT
IIpU KOPPO3UHU LIMHKA C IPUMECSMU Kelie3a B KUCIIoH cpene?

21. DnekTponHble TpOLECCHl IMPU KOPpOo3uu MeTamioB. KaroaHble peakiuu B KHUCIHBIX,
HEHTpPaJbHBIX U ILIEJIOYHBIX cpenax. YeM MoXKeT ObITh BbI3BaHA IJIEKTPOXMMHUYECKAs T€TEPOre€HHOCTh
MMOBEPXHOCTU MeTaa?

22. lonapu3anus W AeNoJsIpU3anus dJeKTpoaoB. Kak BIMSIOT 3TH IpoLEcChl Ha KOPPO3HUIO
MeTajioB? B ueM cOCTOUT CyIIHOCTh BOJIOPOJAHOM M KUCIOPOAHOM AETONspru3alun?

23. DIIeKTpOJIU3 C paCTBOPUMBIMU U HEPACTBOPUMBIMH 3JieKTpoaMu. [lopsaiok pa3psaa HOHOB Ha
3NEKTpOoAax mpu aekrpoinuse. 3akonsl dapanes. [IpakTuueckoe nprMeHEHUE MPOLIECCOB AIEKTPOIIN3A.

24. CiocoObI 3aUTH METALIOB OT KOPPO3uH. MeTauiniecKue KaToAHbIe U aHOTHBIE TTOKPBITHSI.
PaccMoTpuTe Ha KakoMm-IMOO MpUMEpe MEXaHHU3M 3aLIUTHOrO JEWCTBHE AHOAHOIO METAJUIMYECKOIO
ITOKPBITHUS B KHCIION CpeJie.

25. Crioco0bl 3alIUTH METAJUIOB OT KOPPO3uu. MeTainyeckue KaToJHbIe U AaHOAHbBIE MOKPBITHS.
Kak nmpotekaer koppo3us MeTamjia C KaTOAHBIM METAJUIMUECKUM IOKPBITUEM IpPU HApPYyIIEHUU €ro
LIEJIOCTHOCTH B BOAHOM Cpezie B MPUCYTCTBUU KHUCIopoaa?

26. Crioco0OBI 3alMTHl METAUIOB OT KOppo3un. Hemetannudyeckne 3amuTHBIE TOKPBITHS. Buas
HEMETAINTNYECKHUX 3alIUTHBIX MOKPBHITUN U UX PUMEHEHHE.

27. CnocoObl 3alIMThl METANIOB OT KOppo3uu. XuMmuueckas oOpaboTka cpeasl. PerynupoBanue
pH, ynanenue kucnopoja.

28. CrocoObl 3aluThl METAJUIOB OT KOPPO3UHU. DJeKTpoxuMuyeckas 3amuta. [IporexropHas
3alUTa ¥ KaToJHas 3alluTa.

29. Oco0eHHOCTH OpraHUYecKuX coeauHeHud. Teopus XuMHUUYecKOoro ctpoeHus. M3omepus u
romounorus. Knaccudukanus, cTpoeHre 1 HOMEHKJIaTypa OpraHMYeCKUX COeAMHEHUH.

30. Knaccudukaius opraHu4ecKiX peakiuui Mo xapakTepy XUMMHUUECKON CBSI3U. YTJIEBOIOPOAbIL:
aJIKaHbl, IIUKJI0ATKAHbI, AIKEHbI, AIKMHBI, aJIKaJUEHbI, ApOMaTHUECKUE COCIMHEHUSI.

31. IIpou3BoaHbIE YTIEBOAOPOAOB: TAJOTE€HIIPOU3BOAHBIC, CIUPTHI, AJNBJIECTHUIIBI U KETOHBI,
(eHnobl, mpocThie 3GUpbl, KAPOOHOBBIE KUCIOTHI, CI0KHbBIE d3PUPbI, HUTPOCOESTUHEHUS, AMUHBI.

32. MoHOMEpBI, OIUIOMEpbl W MOJAUMEpBL.. MeToapl NoNlydeHus MnoaumepoB. Peaknum
MOJIMMEPHU3alUH U MoJIMKoHAeHcauu. CTpoeHne ¥ CBOWCTBA MOJIUMEPOB.

IIpumepsnl OuIeTOB 1151 3a4eTa

MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOM ®EJIEPAIIUA



OEJNEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHH NOJUTEXHUYECKNUI YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

HOL «Xumbuorex» / Jucuunmiauna «Xumus» / 2017/2018 yyedHblii roja

Bujer Ne 3

1. OcHOBHBIE IOHATHS U ONPEACIICHUS TEPMOJUHAMUKHA. DHTAJIBIINSA CUCTEMbI. DHTAJIbITH
XUMUYECKON PEAKIUU. DKCIEPUMEHTAIBHOE OTNPEIeTICHNE YHTAIBIINHN PEeaKIuu (Ha mpuMepe
peaKIu HEUTpaTu3atiim).

2. Ilpenckazanue reoOMEeTpUUYECKOrO CTPOCHUS MOJIEKYJ METOJIOM OTTaJKUBAHUS JIEKTPOHHBIX Map
(meton ['mnnecnn) u MeToI0M BalleHTHBIX cBsi3eil. ['eomerpus monekyn BeClz , BFs3 , CHa , NH3
u H20.

3. CkoJIbKO TpaMMOB IIMHKa PaCTBOPUIIOCH B COJISTHOM KUCJIOTE, €CJIU U3BECTHO, YTO B X0JI€ ATOM
peaKkuu IMPU HOPMAJIBHBIX YCIOBUAX BBLIEIWIOCH 1,2 11 BOKOpOaa.

Houent HOLl Xumbrortex, kK.X.H., TOLEHT /KyckoB A.H./
N.o. pykoBoaurens HOL| Xumbuorex, k.0.H., TOLEHT /Topmmna E.C./
VYTBepxaeHo Ha 3aceqanun . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MHUHHUCTEPCTBO OBPA30OBAHUSI 1 HAYKHM POCCUHCKOM ®EJIEPAIIUU
OEJAEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YYUYPEXKJIEHUE BBICIHEI'O OBPA30OBAHUA
«MOCKOBCKHH NOJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

HOL «Xumbuortex» / Iucuuniauna «Xumus» / 2017/2018 yuednsblii roa

Buuer Ne 6

1. 3akon I'ecca. CnencrBus u3 3akoHa ['ecca. CriocoObl pacueTra 3HTaNbINMN peakiuii ¢
HCIOJIb30BaHNEM 3aKoHa ['ecca (Ha KOHKpETHBIX MpUMepax).

2. Duepretuyeckue auarpamMmMbl MO JIByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 2 Iepuoa.
3aKOHOMEPHOCTH B U3MEHEHHH WX CBOWCTB (JIJIMHA CBSI3U, DHEPTUS CBS3U, MATHUTHbBIE
CBOMCTBA).

3. Bo ckonbko pa3 ymeHbmuTCs ckopocTh peakuuu 2NO + Oz = 2NO2 npu pa3daBieHUN cMecH
pearupyromux ra3oB B 3 paza? CoctaBbTe GOpMyITy IJIsl ONpEIeTICHUsI KOHCTAHThI pAaBHOBECHS
JTAHHOW peaKUuu.

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

N.o. pyxoBoaurens HOL Xumbunorex, k.0.H., TOLIEHT /Topuuna E.C./

VYTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOM ®EJIEPAIIUA
OEJIEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«MOCKOBCKHUM MOJIUTEXHUYECKAW YHUBEPCUTET»



(MOCKOBCKHWMH MOJINTEX)
HOL «Xumbuorex» / Incuuniauna «Xumus» / 2017/2018 yueOnsblii roa

Bbujer Ne 10

1. BrausHue TeMieparypbl Ha CKOPOCTh XMMHUECKOHN peakuuu. [Ipuunnel BausHUS (10715
AaKTUBHBIX MOJIEKYJ U pacnpezeineHue bonpliMana). YpaBHeHe AppeHnyca. DHepreTHUECKU
pouib XUMHUYECKOH peakuu. DKCIIEPUMEHTAIBLHOE ONPEeNIEHNEe SHEPTUU aKTUBALIUU
XUMHYECKON peakiiy (KOHKPETHBIN IPUMED).

2. 3aBucuMOCTh 3Hepruu ['md6ca XuMu4YecKol peakiuy OT TeMIIepaTyphl (FHTATbIUINHBINA U
SHTPONUIHBIN (QakTOpPbI Npouecca). JHeprus ' m60ca 1 caMoIpon3BOILHOCTH MpoLiecca.

3. CocTaBbTe dIEKTPOHHYIO (hopMyITy aToMa THTaHa U noHoB Tutana Ti*™ u Ti*". K kakomy
JJIEKTPOHHOMY CEMEUCTBY OTHOCUTCS TUTaH? [IpuBeauTe 37€KTPOHHBIE AaHAIOTY TUTAHA.

Honent HOL| Xumbuorex, K.X.H., TOIEHT /KyckoB A.H./
N.o. pykoBoautens HOL| Xumbuorex, k.0.H., TOIEHT /Topmmna E.C./
YTBepxnaeHo Ha 3aceqannu . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

MHMHUCTEPCTBO OFPA30BAHUS U HAYKHA POCCUNCKOM ®EJIEPAIINA
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/[’JKETHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«MOCKOBCKHUI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

HOLl «Xumbuorex» / Jucuumiuna «Xumus» / 2017/2018 yuedHblii roja

Bujer Ne 12

1. OOparumble xumudeckue peakiuu. CKOpOCTb OOpaTHUMBIX XUMHUYECKHX pPEaKIIHi.
Kunetrnyeckoe omnrcanne XUMHUYECKOTO pPaBHOBECHs (CBA3b KOHCTAaHTHI PABHOBECHS PEAKIIUU
C KOHCTaHTaMH CKOPOCTEH MPSIMOro U 00paTHOTO MPOIIECCOB).

2. Dmueprus I'n606ca. Crangaptaas sHeprus [ n66ca obpazoBanus BemectBa. CTangapTHast
sHeprusi ['mbb6ca xummdeckoir peakiuu. CriocoObl pacuera craHAapTHOW dHepruu ['nobdca
XUMUYECKON peakiuu (Ha KOHKPETHOM MIPUMEPE)

3. M3zoO6paszute rpadguvecky ¢ TOMOIIBI0 MeTo/1a BalieHTHBIX cBsizel (BC) u 00bsicHUTE MEXaHU3M
o6pazoBanus Monekyns! SiFs u nona [SiFs]>. YkaxuTe THITBI 00pa3yOIMXC XMMUUECKUX
CBsI3€H, UX KPaTHOCTh U MEXaHU3MbI UX 00pa30BaHUS

Houent HOLl XumbnoTtex, K.X.H., IOLEHT /KyckoB A.H./
N.o. pyxoBoaurens HOL Xumbunorex, k.0.H., TOLIEHT /Topuuna E.C./
YTBepxaeHo Ha 3aceqanun . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

IIpuMepsbl 3K3aMeHANMOHHBIX ONJIETOB

MUWHUCTEPCTBO OBPA30OBAHMA U HAYKH POCCUMCKOM ®EJIEPAIIUA



OEJNEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHH NOJUTEXHUYECKNUI YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

HOL «Xumbuorex» / Jucuumiuna «Xumus» / 2017/2018 yyedHblii rojg

Bujer Ne 1

1. CrexuoMeTpu4ecKrue 3aKOHBI: 3aKOH COXPAaHEHHsI MAcChl, 3aKOH ITOCTOSITHCTBA cocTaBa. Mx
pOJIb B XUMUHU U COBPEMEHHAsl TPaKTOBKa. ['a30BbIe 3aKOHBI: 3aKOH ABOTaJIpo, ypaBHEHUE
MenaeneeBa-Knanerpona.

2. KommiekcHble coeanHeHus (mpumepbl). OCHOBHBIE MOHSATHS: KOMILIEKCOOOpa3oBaTelb,
JUTaH]I, KOOpAUHAIMOHHOE Yrciio. OOpa3oBaHNE KOMIUJICKCHBIX YaCTHUIl B PACTBOPAX.
CryneHuaTsle KOHCTAaHTHI 00PAa30BaHMsI KOMIJIEKCHBIX YaCTUIl M KOHCTAHTHI UX YCTOMYUBOCTH.

3. HanumuTe 31€KTpOHHYI0 popMyiTy aTroma cepbl. K kKakoMy 371IeKTPOHHOMY CeMENCTBY (THUILY)
OTHOCUTCA cepa? YKaKUTE BAJICHTHBIE 3JIEKTPOHBI, PACIIPEACIUTE UX 10 SHEPTETUUECKUM
sueiKaM B HOPMaJIbHOM U BO30Y>KI€HHBIX COCTOSTHUSX.

Honent HOL| Xumbuorex, K.X.H., TOIEHT /KyckoB A.H./
N.o. pykoBoautens HOL| Xumbuorex, k.0.H., TOIEHT /Topmmna E.C./
YTBepxnaeHo Ha 3aceqanun . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

MHHUCTEPCTBO OFPA30BAHUS U HAYKU POCCUMNCKOM ®EJEPALIMA
®OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/’KETHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHHUE BBICIHEI'O OBPA3OBAHUS
«MOCKOBCKHW NOJUTEXHUYECKUH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

HOL «Xumbuorex» / Incuuniauna «Xumus» / 2017/2018 yueOnsblii roa

Buaer Ne 4

1. Xumuueckoe paBHOBecHE. Y CIOBUS XUMUYECKOro paBHOBecHsl. KoHcTaHTa paBHOBECHS
XMMHYECKON peakiuy. TepMOAMHAMUYECKUN BBIBOJ KOHCTAHTHI pABHOBECHSI.

2. 3aBHCHMOCTb 3JEKTPOAHOIO MOTEHIMala OT YCJIOBHM IpPOBEIEHUS peakluu. Y paBHEHUE
HepHcra.

3. Brpiuucnure: a) MacCoOBYIO JI0JII0 paCTBOPEHHOTO BelecTBa (o, %); 0) HopmaibHOCTH (CH); B)
MousipHOCTh (CMm); T) MossibHOCTE (Cm ); 1) Tutp (T) pactBopa H3PO4, nonyuenHoro npu
pactsopennu 18 r H3PO4 B 282 cMm> BoIbl, €ciii OTHOCUTENbHAS MIIOTHOCTD MOTy4EHHOTO
pacTBopa coctasiser 1,031 r/cm?

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

N.o. pyxoBogutens HOLL Xumbuorex, k.0.H., T0o1eHT /Topmuna E.C./

YTBepxnaeHo Ha 3acemann . 201 1., mpoTokox Ne (coct. A.H. KyckoB)

MHHUCTEPCTBO OFPA30BAHUS U HAYKHU POCCUNCKOM ®EJEPAIINA
®EJEPAJBHOE 'OCYJAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJBHOE
YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKNHN YHUBEPCUTET»



(MOCKOBCKHWH MOJINTEX)
HOL «Xumbuorex» / Incuuniauna «Xumus» / 2017/2018 yueOnsblii roa

Bbuaer Ne 7

1. DHTpomnus BemecTBa. 3aBUCUMOCTh SHTPOIHHU BEIIECTBA OT TEMIepaTypbl, 00bema,
arperaTHoro COCTOSIHHUA. DHTpomnusi oOpa3oBaHus BemiecTBa. [Iporeccsl,
COMPOBOXKAAIOITUECS YBEIMUCHUEM U YMEHBILIEHUEM SHTPONHH (IIPUMEPHI).

2. Ilepumommueckas cuctema snemeHToB /. . MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
aTOMOB (paJMyC aToMma, SHEPrusi MOHU3ALMHU, CPOJICTBO K IJIEKTPOHY,
NEKTPOOTPHUIATEIBLHOCTD). DHEPreTUYECKUe AUarpaMMbl MHOT'ORJIEKTPOHHBIX aTOMOB.

3. B cucrewme: A(r) +2B (r) < C(1)
pPaBHOBECHBIC KOHIIEHTpanuu paBHbl (Mosib/it ): [A] = 0,6; [B] = 1,2; [C]=2,16.
Onpenennure KOHCTAHTY PaBHOBECHS PEAKLUU U UCXOJIHbIE KOHIEHTpaIMu BeulecTB A u B.

Houent HOLl Xumbnortex, K.X.H., TOLEHT /KyckoB A.H./
N.o. pykoBoaurens HOL| Xumbuorex, k.0.H., TOLEHT /Topmmna E.C./
VYTBepxaeHo Ha 3aceqanun . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MHUHHUCTEPCTBO OBPA30OBAHUSI 1 HAYKH POCCUHCKOM ®EJIEPALIUU
OEJNEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIHEI'O OBPA3OBAHUA
«MOCKOBCKHH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

HOL «Xumbuortex» / Iucuuniauna «Xumus» / 2017/2018 yuednslii roa

Bbujer Ne 17

1. CwmemieHne XMMHYECKOTO PAaBHOBECHS NPU HM3MEHEHUHM BHEIIHUX ycioBuil. [Ipunanmm Jle
[laTenbe: TEPMOAMHAMHYECKOE U KHHETUYECKOE 00OCHOBaHUE.

2. Tmpponms Kak mpuUMep MPOTOJMTHYECKOTO PaBHOBECHS. | MAPOIM3 KaTHOHA U aHWOHA
(mpumepsl). [TomHbIN (HEOOPATUMBIN) THAPOJIU3 (TIPUMEPHI).

3. Peakuus ropeHUs JKUAKOTO STUIOBOTO CITUPTA BHIPAYKACTCS TEPMOXUMHUYECKUM YPaBHEHHEM:

C2HsOH(xk) + Oa(t) = 2CO2(r) + 3H20(kx); AH=?

Brrancnure TerioBoii 3 GEKT peakiiu, €Clii H3BECTHO, YTO TEIUIOTH 00pa30BaHHUS
C2HsOH(x), CO2(r) u H20(3x) cooTBeTCTBEHHO paBHBbI, kKJ[>k/Mounb: -277,67; -393,51 u -285,84.

Jouent HOLL Xumbunorex, K.X.H., JOIICHT /KyckoB A.H./

N.o. pyxoBoautens HOL| Xumbuorex, k.0.H., T01eHT /Topmuna E.C./

YTBepxkaeno Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)



7. YueOHO-MeTOANYeCcKOe U MH(POPMAIIMOHHOE o0ecniedeHue TUCHMIIMHBI.
a) OCHOBHAs JMTepaTrypa:
1. Xumus: y4eOHHUK U TPAKTUKYM JIJIs pUkIiiaHoro 6akanaspuara / T.B. MapteinoBa, U.B. Apramonosa, E.b. 'oqyHoB — M.
N3patensctBo KOpaiit, 2015. — 393c.

0) 1oNOJIHMTE/IbHAs JIUTepaTypa:
1. 3amauu u ynpaxuenus no ooduieit xumuu / H.JI. I'munaka — M.: uzgatensctBo «kKHOPYCy, 2012. — 248 c.

B) IPOrpaMMHOe o0ecnevyeHne 1 HHTePHET-PecypChl:
[IporpammHoOe oOecrieueHre U HUHTEPHET-PECYPCHl HE MPETyCMOTPEHBI.

8. MaTepuajibHO-TeXHUYECKOEe o0ecnedyeHne TUCIUIMIUHBI.
JIns npoBeneHUs] 3aHITUN MCIOJB3YIOTCS JICKIMOHHBIE ayJAUTOPUHM W CHEUHAIU3UpoBaHHbIE yueOHble sabopaTtopun HOLL
Xumbuorex, ocHallleHHbIE BCEM HEOOXOIUMBIM 000PYI0BAHHEM U METOJAUYECKUMH MaTepraiaMu Jisl POBEICHUS JICKIIMOHHBIX
3aHSATUN U Ta00PATOPHOTO MPAKTUKYMA MO JTUCHUIUIMHE « XUMUSD.

[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DenepalibHbIM TOCYJapCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM BBICIIETO
oOpa3oBaHus 110 HAMTPABJICHHUIO MOATOTOBKK creruanucToB 23.05.01 «Ha3zeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA.

IIporpammy cocraBuiI:

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

IIporpamma coriiacoBana:

PykoBoguTenb 06pa3zoBaTebHONM MPOTrPaMMBI



Ipunooscenue

CrpyKTypa u cofep>KaHue TUCHUTITUHB « XMMMS» TI0 HAMPaBICHUIO

13.03.01 Tenr03HepreTuKa u TEMJIOTEXHUKA

Cneumanmaunﬂ «Temnorexunyeckue YCTaAaHOBKH, CUCTEMbI H KOMIICKCBID»

(6akanaBp), ouHast popma o0ydeHus

Buanbi yueOHoii padorsl, dopm
= = S BKJIIOYAS] CAMOCTOAITEJIbHYIO Buabl camocTosiTe IbHOM PadoThI bl
Pazpnen 3 i § padoTy CTy1eHTOB, CTY/1eHTOB arTecT
w/n é ﬁ § U TPYI0EMKOCTh B Yacax anuu
J | II/C | Jlad | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p | 9| 3
OcHOBHbIE MOHATHS H 3aKOHBI
11 XUMUH
Bsoonoe 3anamue no
12 1a60OpamopHoOMy NPAKIMUKYMY .
' TexHuka 6€30MacHOCTH MPU padoTe
B JJabopaTopuu
13 Kaaccudukanus XuMuyecKkux
™ | coenunennii
14 Jlabopamopuas paboma «Kmnaccbl
' HEOPTaHUYECKUX COCTMHEHUI
1.5 | Ctpoenue atoma
Jlabopamopnas paboma
1.6 | «OnpeneneHue 3KBUBAJICHTHOU U
ATOMHOM MACChl METAJLIA
1.7 Ilepuonnueckmnii 3axon. CpoiicTBa
" | XMMHYeCKHX 3JIeMEHTOB.
1.9 XuMuYecKasi CBsi3b U CTPOeHH e

MOJIeKY.JI




XuMuyeckas TEPpMOAMHAMHUKA.

1.1 Yacrs 1
11 XuMHYecKasi TepMOANHAMHKA.
13 Yacrs 2

1.15 | Xumnueckas kuHetuka. Yacrs 1

116 Jlabopamopnas paboma «CKOpOCTb
XuMu4eckou peakuuu. Karanus»

1.17 | XumMnuyeckas kuHeTuka. Yactp 2

2.1 | Teopusi pacTBOpOB.
Jlabopamopnas paboma

2.2 | «IIpuroroBieHue u onpeaenecHue
KOHLIEHTPALlUU pacTBOPa»

2.3 | IucnepcHble CUCTEMBbI

2.3 | PacTtBOpsbI 2J1ekTpouTOB. Yacts 1

24 Jlabopamopnas paboma «CUIIbHBIE
U crabble 3IEKTPOIUTHI)

2.5 | PactBopsl 31ekTposuToB. Yacth 2

) OxuciauTe/bHO-

7 BOCCTAHOBHTEJbHbIE PEAKIHH.

2.9 | Xumus MeTa10B

2.13 | DeKTpOXHMHUYECKHE NPOLeCChl

)14 ﬂa60pam0pvnaﬂ paboma «Psin
HaMpPsHKEHUH METalIIOB)»

2.15 | Koppo3usi MeTa/110B

216 Jlabopamopnas paboma

<(9J'ICKTpOXI/IMI/I‘ICCKa$I KOppO3us»




2.17

Oprannyeckue u
BBICOKOMOJIEKYJIAPHbIE
coennHeHust. Q030pHan n1eKyus.

(Dopma ammecmavuu

Bcero yacoB o pucuuIinae
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