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1. IlepeyeHb MIAHMPYEMBIX Pe3yJabTATOB 00y4eHHMs IO JMCHHUILINHE,
COOTHECEHHBIX C MHAUKATOPAMH JOCTHKEHHUS KOMIIeTeHIIHiA

Komnerenuust Conep:kaHue KOMIeTeHIUH HNuaukarop Conep:kaHue HHANKATOPA
Crniocoben permarthb 3 | e g Pemraer 3a1a4u c MpUMEHEHHEM
poeCCHOHANFHON — NEeSITeTbHOCTH ' MaTeMaTHYeCKOTO armapara
Ha OCHOBE UCTIONIb30BaHMS

IIpumensier TEOPETUYECKUE u

OIIK-1 TEOPETUYECKUX M  IPAKTUYECKHUX

MIPAaKTHYECKHE OCHOBBI €CTECTBEHHBIX H
OCHOB €CTECTBEHHBIX u | OIIK-1.2

TEXHHYECKUX HayK Ul peIeHMS 3a1ad
TEXHHYECKMX  HayK, a  TaKkke .

npodeccroHaIbHON IESTETbHOCTH
MaTeMaTH4YecKOro anmapara

2. MecTo JTUCHHMILUIUHBI B CTPYKTYpPe 00pa30oBaTe/ibHO MPOrpaMMbl

JIMCUMTITMHBI
MPEAIIECTBYIOIINE M3YUYECHUIO
JTUCITUATIIINHEI, pe3yIbTaThI
OCBOCHHUSI KOTOPBIX HEOOXOIMMBI
IS OCBOCHUS TAaHHOU
JTACIMITINHEI.

(TIpaKTUKH),

MaremaTnka

Jucuumiunasl  (MPaKTUKH),
KOTOPBIX  PE3YJbTaThI
JAHHOW  JMCIUTLIUHBI oynyT
HEOOXOIUMBI, KaK  BXOJHBIC
3HAHUS, YMEHUSI W BIAJCHUSA s
WX U3yUYCHUSI.

TUIS
OCBOEHUI

be3onacHoCTh Ku3HeneATenbHOCTH, KOHCTpyknuu u3
JepeBa W IUIacTMacc, MeTaluMueckue KOHCTPYKIIMH,
CrpouTtenbHble Matepuaisl, Pu3nka

3. O0beM AUCHMILIMHBI B 3a4e€THBIX €JIMHHUIIAX C YKAa3aHHEM KOJIHYeCTBa
aKaJeMHYeCKHMX YacOB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yaromerocs ¢
npenoaasaresieM (1o BUAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYIO padoTy

oOyuaronrerocst

OO6muit 00beM TUCHUIUIMHBI B 3.€. /9ac: 3 / 108
dopMa MpoMExKyTOYHOU arTecTalunu: 3a4eT

Buabl 3aHATHI, MX TPYA0EMKOCTh (Yac.) O0beM KOHTAKTHO#
padoTsI

dopma

Jladoparopubie | IIpakTuyeckue CamocTosiTeJIbHA o0yuaronierocs ¢

o0y4eHust Jleknun
padoThI 3aHATHA 51 pabdora npenojaasarejeM
(uac)

OYHast 16 16 16 60 57

4. CopepxkaHue IMCHUIVIMHBI, CTPYKTYPUPOBAaHHOe MO TeMaM (pasgejam) ¢
yKa3aHMeM OTBEJeHHOr0 Ha HUX KOJIUYECTBA aKaJeMUYeCKMX YacOB U BH/IOB

yueOHBbIX 3aHATHI

dopma obyueHusa: ouHan
Cemecmp: 1

JleknuoHHble 3aHaTUA (164.)




1. OcHOBHbIe MOHATHA W 3aKOHbI XUMHH {JIEKIIUSI C Pa300pOM KOHKPETHBIX
curyaumii} (14.)[7] IIpenMeT XuMUHU U CBsI3b €€ C €CTECTBEHHBIMU M TEXHUYECKUMU
HayKaMu, MaTeMaTuyeckui anmapar xumuu. OOmMe TMOHATUS (DJIEMEHT, aToM,
MOJIEKYJa, MOJIb, MOJISIpHAsI Macca 3JIeMEeHTa, BellecTBa). OCHOBHbBIC 3aKOHBI XUMUMU:
3aKOH COXPAHEHMSI YHEPIrUH, 3aKOH MOCTOSHCTBA COCTAaBa, 3aKOH SKBHBAJCHTOB, 3aKOH
ABOTaJipo u €ro CJeICTBUE, MOJISIPHBIA 00bEM Ia3000pa3HOTO BEIIECTBA

2. JHeprerMka XHMHMYECKHMX IpoHeccOoB. XMMHYECKOEe CPOACTBO {JIeKUHSA ¢
pa3oopom  KOHKpeTHbIX  curyamuii}  (14.)[4,7] ®Dusuueckas  CyHIHOCTH
sHepreTudecknx d(HPEeKToB XUMUUECKUX peakiuil. BHyTpeHHSS 2HEPTUsl U SHTAJBITHA.
TepMoxumMudeckue 3akOHBI. OJHTAIBNHUS O0Opa30BaHUS XUMHUUYECKHUX COCIMHEHUH.
DHuepretuyeckue dhdexTol mpu (Ha3oBbIX nepexonax. MzMeHeHne SHTAIBINN CHCTEMBI
B pPa3NUYHBIX Tporeccax. Tepmoxumudeckne pacu€rol. [loHsTHe 00 >HTpoONUU.
N3MeHeHre 3HTPONUY MPU XUMUYECKUX MPOLIECCOB

3. XumMuyeckass KuHeTHKAa U (pa3oBoe paBHoBecue. Karanmu3 {yiekuus ¢ pazdoopom
KOHKpeTHbIX cutyauuii} (14.)[2,7] [oMoreHHsie U reTeporeHHbie cucrembl. CKOpPOCTh
TOMOTE€HHBIX pE€aKUuid. 3aBUCUMOCTb CKOPOCTH PEAaKUMH OT KOHIIEHTpAIUHU
pearupyronmx BEIIECTB. 3aKOH JIEMCTBUS MAacC, KOHCTaHTA CKOPOCTH pEaKIIUU.
3aBUCUMOCTh CKOPOCTHM TOMOTEHHBIX pEaKIMU OT TeMmneparypbl. XUMHUYECKOE
paBHOBeCHME B TOMOTE€HHBbIX cuctemax. KoHcTaHTta paBHOBecus. lLlenHbie peakuuu.
T'omorennsiii karanu3. CKOPOCTh I€TEPOrE€HHBIX XMUMHUYECKHX peakiuil. XUMHUUECKOE
paBHOBECHE B TeTeporeHHbIx cucteMax. OcHOBHBIC (DAKTOPHI, OINPEICIAIONINE
HAaIIpABJICHUE TEUYCHUS pPEaKUMU U cocTosHue paBHOBecus. IlpumuHiun Jle-Illarense.
['ereporennbiii KaTanms.

4. CTpoeHHe aTOMOB U CHCTEMATHKA XMMHUYECKHUX 3JIEMEHTOB {JIeKI[UA ¢ Pa30opom
KOHKpeTHBIX cuTyaumii} (14.)[6,7] OcHOBHBIE CBEIEHHS O CTPOCHHUM aTOMOB.
OcHoBHBIC mONOXKeHHs Teopum Pesepdopna m bopa. [JocromncrBa. Hemocrarkwm.
AtoMHBIE sapa, uX cocTaB. HM3orombl. KBaHTOBO-MexaHHMYECKas MOJENb aroMa.
XapaKTepUCTHUKA IIOBEJACHUSI DJCKTPOHOB B aroMax. KBaHToBbie uyucia. [IpuHiun
[Taynu. Tunsl opOuTaneid U MOPSAOK 3aMOJHEHUs YHEpPreTuueckux ypoHeu. [IpaBuio
XyHzaa u KneukoBckoro. Crpoenue MHOTORJIEKTPOHHBIX aTOMOB.
ITepuogmueckas  cucrema  JI.M. MenneneeBa.  JIMaJeKTHYECKUH  XapakTep
nepuoguyeckoro 3akoHa. IlopsiakoBeIii HOMEp 351eMeHTOB. [lepuoanyeckoe M3MEHEHUE
CBOWMCTB XMMHUYECKMX OJJIEMEHTOB. ODHEpPrus HOHM3AIMU M CPOACTBA K JJIEKTPOHY.
DNEeKTPOOTPUIIATEILHOCTh 3J€MEHTOB. Paguycbl aToMOB U MOHOB. MeTauiMyeckue u
OKHCJIUTEIBHBIE CBOMCTBA 3JIEMEHTOB U IIPOCTHIX BEILIECTB

5. Xumudeckasi cBsi3b {JieKIIUS C Pa300poM KOHKpeTHbIX curyaumi} (14.)[6,7]
XuMHYEeCKas CBSI3b M BAJCHTHOCTh DJJIEMEHTOB. METONbI BAJICHTHBIX CBSI3€U U
MOJIEKYJSIpHBIX opOuTaneii. OCHOBHbBIE BUJIbI XUMUYECKON CBs3U. [lonsgpHOCTH CBS3H.
Crpoenue mpocrenmmux MoJiekyla. KoBalleHTHass MOJSpHAasT W HENOJISIPHAs CBS3b.
Mexanu3Mm o0pazoBanus. [lomsipHocTh Mosekyn. JunoasHbI MOMEHT. ['eomeTpryueckas
CTPYKTypa MoJjiekyd. ['mOpuauzanus BaJeHTHbIX opOutaneil. KonuuecTBeHHble U
FEOMETPUUYECKUE  XapPaKTEPUCTUKKM  XUMHUYECKOM  cBsi3u.  Hacelmaemocts U
HaIpaBJIE€HHOCTh CBsI3U. MoHHas cBsa3b. MexaHusMm o0pa3oBaHus. Mertauinueckas
CBsA3b. JIOHOPHO-AaKIENTOPHBIM MEXaHW3M  O0pa30BaHMS XHMHUUYECKOM  CBSI3U.
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MexMonekynspHble cuibl B3auMoneicTBus. Bomgopoanast cBsa3p. Cunbsl Ban-gep-
Baanbca

6. OcHOBHbBIE XapaKTEePUCTUKHN PACTBOPOB M JPYIUX JUCIHEPCHBIX CUCTEM {JIEKI[UA
¢ pa3oopoM KOHKpeTHbIX cutyamuii} (14.)[7,9] OOmue nonsTus. Kmaccudukammsi.
CnocoOb1 BBIPAKCHUS cocTasa. PacTBOpUMOCTS.
TepMoanHaMuKa pacTBOPEHHUsT H CBOWMCTBA WCTUHHBIX pacTBOpOB. l3meHeHue
SHTAIBIIUM U SHTPONMUU TPU PACTBOPEeHUU. [IIOTHOCTH M JaBieHHE Mapa pacTBOpa.
3akonsl Paynsa. OcMmoTtuueckoe nasieHue. 3akoH Bant-T'odda

7. BogHble pacTBOPHI JIEKTPOJIUTOB {JIeKLHsI C Pa300pOM KOHKPETHbIX CUTYyAIlWii}
(14.)[7,9] OcoGeHHOCTH BOJBI KaK PacTBOPUTENS. DJICKTPOIUTHUYECKAs TUCCOITUAIINS,
e€¢ mpuumHbl. OTkIOHEeHHE OT 3akoHOB Payns u Bant-Todda nns pactBopoB
AMeKTpoauToB. CBOMCTBa pacTBOPOB AMEKTPOaUTOB. CreneHp aucconuanuu. CuiabHbIC
U cnabbie ekTponuThl. KoHcTanTa nucconuanuu cinadbix 31eKTpoauToB. CocTosHue
CUJIBHBIX  JJICKTPOJIMTOB B  pactBopax. VOHHBIE peakuuu ©  PaBHOBECHS.
DIEKTPOIMTHYECKAA THucconuranus BoAsl. MloHHOE mpousBenenue Boabsl. BomopoaHsiit
nokazarenb. [lonarue 006 mHaukaropax. CMmenieHue paBHOBECHI B BOJHBIX pacTBOpax
ANEKTpOaUTOB. ['maponus coner. CTENeHb U KOHCTAHTa TUApOSin3a. BausgHue ycrmoBuil
Ha CTENEHb NPOTEKAaHUs ruaposin3a. Ponb ruiponnsa B mpupoe

8. OxuCIANTEIBbHO-BOCCTAHOBHTEIbHbIC Ppeakuuu {JleKkuussi ¢ pasdopom
KOHKpeTHbIX cutyanuii} (14.)[3,7] Oxucnenue u BoccTaHoBieHue. lloHaTue o
CTEIIEHH  OKHCIECHHUS  JJIEMEHTOB B  COCIMHEHMUSAX. TUIBI  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJbHBIX peakuuid. OKUCIUTENIbHBIE W BOCCTAHOBUTEIbHBIE CBOICTBA
MPOCTHIX BEIIECTB U XUMHUYECKHX COECTUHEHHI

9. MeTtaubl {Jlekuus ¢ pa3doopomM KOHKpeTHbIX cutyaumii} (14.)[3,7] Ilonoxenue
METAJUIOB B MEPUOJNYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB. HaxoxaeHne metainos
B Ipupoje M ux nomydeHue. OOuMe CBOMCTBA METa/NIOB. XHMMHUYECKHE CBOMCTBA
MeTauioB. B3auMoaencTBre MEeTauioB ¢ MPOCTHIMH BEIIECTBAMHU U BOJIOM. OTHOILICHUE
METaJUIOB K KACJIOTAM U IIEJI0YaM

10. DaeKTpoaHbIe MOTEHUHMAJBI U JIEKTPOABHKYIIHE CHIBbI {JIECKIHUSA C pa3dopoM
KOHKPETHBIX CUTyaumii} (24.)[1,5,7] I'ereporennsie OKHUCJIUTEIBHO-
BOCCTaHOBUTENbHbIE  peakuuu. [loHaTre 00  2JEKTPOAHBIX  MOTEHIIMAax.
['anpBannyeckue 3meMeHThl. CTpOEHHE NBOMHOTO AIEKTPUYECKOrO CJIOSI Ha TpaHULE
AIIEKTPOJ — pacTBOp. M3MepeHue AeKTPOJHBIX MOTEHIIMAI0B. BOOOpOAHBINA 3JEKTPO.
Psan CTaHIAPTHBIX AJIEKTPOIHBIX MIOTCHIIMAJIOB. YpaBHEeHHE HepHucra.
KoHueHTpaloHHbIE 371€EMEHTHI. TOTUIMBHBIE JIEMEHTHI

11. DaekTpou3 {Jiekud ¢ pa3dopoM KOHKPeTHbIX cutyaunii} (24.)[5,7] CymHocTh
anekTpoinza. [locnenoBareabHOCTh Pa3psiIKi MOHOB. AHOJTHOE OKUCIICHUE U KaTOJIHOE
BOCCTAaHOBJICHUE. OJEKTPOJIU3 C HEPACTBOPUMBIM M PACTBOPUMBIM  aHOJAMH.
[IpumeHeHue EKTPoIn3a I MPOBEACHUS MPOLECCOB OKUCIECHHS U BOCCTAHOBIICHMUSI.
3akonsl Dapajed. Beixos mo TOKy. DIEKTPOIUTUYECKOE MOTYUYCHHE U paQUHUPOBAHUE
METaJUIOB. JJEKTPONU3 paciiaBoB. OCHOBBI TallbBAHUYECKUX METOJIOB HAHECECHUS
METAUTNYECKUX TTOKPBITUH. AKKYMYJISTOPBI

12. Koppo3us mera/ui0B. 3a10MTa METAJIOB U CIIABOB OT KOPPO3UM {JIEKIUA C
pa3oopom KoHKpeTHbIX curyaumit} (14.)[5,7] OcHOBHBIE BHJBI KOPPO3HUH.
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Knaccudukamuss KOppo3HMOHHBIX TPOIECCOB MO MEXaHW3MY, YCJIOBHSIM IPOTCKAHMS,
XapakTepy paspylleHUs. OJIEKTPOXUMUYECKAs KOPpO3Usi MeTAUIOB. DaKTOpPHI
BIIASIIOIINE HA WHTEHCUBHOCTH KOppo3uu. Koppos3noHHbIE cXeMbl. METOIbI 3alluThI
METaJIOB OT KOPPO3UHU. BONPOCHl 5KOHOMUKH, CBSI3aHHBIE C KOPPO3UEN METAILIOB

13. BbICOKOMOJIEKY/ISIPHBbIC COCAMHEHH {JIeKIHMA C Pa30opoM KOHKPETHBIX
curyaumit} (14.)[7] Ilonumepbl U OJUTOMEPHI: CTPOECHUE, CBOMCTBA, IOJYUYCHHE,
MIPUMEHEHUE

14. Xumuueckasi uaeHTHGUKAIMSA {JIECKIUA ¢ Pa300poM KOHKPETHBIX CUTYyalMi}
(14.)[7] KauecTtBeHHBIH M KOJMYCCTBEHHBIM aHAINW3, aHAJUTHYSCKUN CHUTHAJ,
XUMHUYECKUN, (PU3UKO-XUMUYECKUM U (PU3NYECKUI aHAIIN3

IpakTuuyeckne 3anarus (164.)
1. OKHCIAUTEIbHO-BOCCTAHOBUTE/IbHbIE Peaku {padoTa B MaJibIX rpynmax} (24.)
[8,11] N3ydeHne OKUCIMTEIBHBIX CBONMCTB MOHOB Mn7+, Fe3+, BOCCTaHOBUTEIBHBIX
cBolicTB HOHOB | , Sn2+
2. XuMHYeCKHe CBOMCTBA MeTa/LIOB {padora B MaJuabix rpynmax} (24.)[8,11]
BzaumopeincTBue METaIOB ¢ KMCJIOTaMH, II€JI09aMU U BOJOM
3. daekrpoasuxkyuue cuiibl. HanpsiskeHne rajibBaHM4YeCKUX JIeMEHTOB {padora B
Majbix rpymmax} (44.)[8,11] WM3ydeHue pa3auyHbIX THUIOB TaJIbBAHUYECKUX
anemeHToB. Pacuer DJIC raapbBaHUYECKHUX AJIEMEHTOB
4. Jnexrpoan3 {padora B majabix rpynnax;} (44.)[8,11] Dinextponus pacTBOPOB coieit
C METAJUIMYECKUM (METHBIM) U UHEPTHBIM aHOJIOM
5. Koppo3usi MeTa1s10B 1 MeTObI 00PBHOBI ¢ Heil {padoTa B MajbIX rpynnax;} (24.)
[8,11] BinsiHue 3alIMTHBIX MOKPHITUN Ha KOPPO3UOHHBIE MPOLIECCHI
6. KauecTBeHHbBIII aHAJIN3 HA KATHOHBI M AHMOHBI {PadoTa B MaJIbIX rpynnax} (24.)
[8,11] KauecTBeHHbBIC peaKIIMy Ha KATHOHBI U AaHUOHBI

JlaGopaTopHbie pa6oTni (164.)
1. OcHOBHBIE KJIACCHI HEOPTrAHUYECKHUX COeJMHEeHHUil {pPadoTa B MAJbIX Ipynmax}
(44.)[8,11] ITosyueHne u n3yuyeHUe CBOMCTB OKCUAOB, OCHOBAHUI, KACIIOT U COJIEN
2. Ckopoctb XMMHMYECKHX peakuuit {padora B maJuabix rpynmax} (24.)[8,11]
N3yueHnue BIUSHUS pa3IudHBIX (PAKTOPOB (KOHIIEHTpAIlMs, TeMIlepaTypa) Ha CKOPOCTh
XUMHUYECKUX peakInid, MOCTpoeHue rpaduka 3aBUCUMOCTH CKOPOCTH pEaKIdud OT
KOHUeHTpauuu. I[IpuMeHeHne 3akoHa JACHCTBYIOIIMX Macc Uil pacuera CKOpPOCTH
XUMUYECKUX peakIuil
3. Xumnueckoe paBHoBecue {padora B mMaJuabix rpymnmax;} (24.)[8,11] Xumuueckoe
paBHOBecue. CMeNIeHre XMMUYECKOTO paBHOBECHS. DKCIIEPUMEHTAILHOE HAOIIOCHUE
CMEILICHU XUMHYECKOIO PABHOBECHS IMPU WU3MEHEHUM PABHOBECHBIX KOHIIEHTPALUU
peareHTOB W mnponykroB. I[Ipumenenme npunnuna Jle-lllarense mist onpeneneHus
HAIIPABJICHUS CMEIICHUSI XUMUYECKOTO PABHOBECHS
4. Crpoenue Bemecrsa. Crpoenue aroMa. XuMHYECKas CBA3b U CTPOEHHE MOJIEKYJI
{pabdora B Majabix rpynnax;} (44.)[8,11] M3yueHue cTpoeHHs aToMa U XUMHUYECKOU
CBSI3U



5. Duaexkrtpointuyeckasi auccouuanusi. Honnbie peakumu. ['maposm3 couieid.
{pabdora B wMmauabix rpynnax} (44.)[8,11] Peakuuu B pacTBOpax »3IEKTPOJIUTOB.
MN3yueHne WOHHBIX peakiuil: o00pa3oBaHHE OCAJKOB, CJIa00ANCCOIIMUPOBAHHBIX
COEMHEHUN M Ta30B. M3yueHne ruapoinsa cojeid, 00pa3oBaHHBIX CJ1a0bIM OCHOBAHUEM
U CWJIBHOM KUCIIOTOM, CHJIbHBIM OCHOBAaHHMEM U CJIa00N KUCTIOTOM, Clla0bIM OCHOBAaHUEM
u cnaboit kuciorod. Ompenenenne pH pacTBOpoOB THAPOIUIYIOMIUXCS COJIEH C
MOMOIIBIO PA3JIMYHBIX UHAUKATOPOB. COCTABICHUE YPABHEHUN THAPOJIN3A COJIEH

CamocTrosiTesbHas padora (604.)

1. IloaroroBka K JIAa0OPATOPHBIM M NMPAKTHYECKHUM 3aHATUAM B cemectpe(304.)
[1,2,3,4,5,6,8,11] TlogroroBka Kk J1a0OpaTrOpHbIM M  MPAKTHYSCKUM  3aHATHIM
3aKJTI0YAETCS B TEOPETUUCCKOM TIOJITOTOBKE U  BBIMOJHEHUIO J1A0OOPATOPHBIX M
MpakTHUYeCKuX 3agaHuii. OCHOBHBIMH (DOpMaMM IIOATOTOBKH SIBJISIOTCS paboTa Haj
KOHCIIEKTOM JIEKIIUHA ¥ U3yYEHUE JIMTEPATYPhl 110 COOTBETCTBYIOIIUM TeMaM

2. IloaroroBka k 3auetry(304.)[7,8,9] IloaroroBka 3akirodaeTcs B MPOpabOTKe
KOHCIIEKTOB JIEKIIMI, J1a0OpaTOPHBIX U NPAKTUUECKUX 3aHATUM W JIUTEpaTypbl IO
COOTBETCTBYIOIIUM TeMaM

5. IlepedyeHb Y4eOHO-METOAUYECKOr0 O0eCHeYeHUs1 CAMOCTOSATEJIbHOM PadoThl
00y4yaromuXxcs 1no JUCHUIJINHE

JIjist Kaxm0ro 00yJaronierocs 00ecreueH HHINBUIYaTbHBIA HEOTPAHUYEHHBIN JOCTYIT K
AIIEKTPOHHOU HH(PpOPMAITMOHHO-00pa3oBareabHOM cpeae Antl TV:

l. ABerucsn H.H. l'anpBanmueckwuii snemeHt: MeToA. moc. MO XUMHM JJIs
CaMOCTOSITETILHOM PabOThI CTYJEHTOB TEXHUYECKUX HAMpaBlIeHUH Bcex opm oOydeHust/

H.H. ABETHUCSH. - PyGuosck: PNO,  2012. - 31 C. URL.:
https://old.rubinst.ru/system/files/galvanicheskij ehlement.pdf  (mara  oOpamieHus
15.05.2024)

2. AsetrucsH H.H. Xumuueckas KMHETHKa U paBHOBECHE: METOJ. YKa3aHHUs 10
XUMUU 119 camocTosT. pabot/ H.H. ABetucsn . - Py6uiosck: PUU, 2015. - 31 c. -URL:
https://old.rubinst.ru/system/files/himicheskaya kinetika i ravnovesie.pdf (mara
oOpamenus 15.05.2024)

3. AetrucsiH H.H. OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. XHUMHYECKHE
CBOMCTBA METAJJIOB: METON. YKa3aHWs IO XUMUU JJs1 camocTosT. pador/ H.H.
ABETHCSH. - Py61oBck: PUN, 2015. - 43 C. URL:
https://old.rubinst.ru/system/files/ovr himicheskie svojstva metallov.pdf (mara
oOparenust 15.05.2024)

4. Aserucsn H.H. NunuBuayanbHble 3a1aHUA IO XMMHAYECKON TEPMOJUHAMUKE:
y4eb. mocobue misa cryneHtoB HampasieHud Dud, DTM. KTM. u TMO ou4. dhopmsl
obyuenusi/ H.H. Aserucsn. - Pybmosck: PHUHM, 2015. - 51 c¢. URL:
https://old.rubinst.ru/system/files/himicheskaya termodinamika.pdf (mara oOpamieHus
15.05.2024)



5. Aserucsn H.H. Onekrpoxumuueckue rmporeccbl: MeTon. ykazaHusi K
BBITIOJTHEHUIO WHIUBHUAYAIbHBIX 3aJaHUN JUIsI CTYJIEHTOB OYHOW (POpMBI OOy4YCHUS
Hanpasnenun Dud, KTM, C/ H.H. ABetucsas. - Pyouosck: PUUU, 2017. - 53 c. URL:
https://old.rubinst.ru/system/files/ehlektrohimicheskie processy.pdf (mara oOpamenus
15.05.2024)

6. Amerucsn H.H. Crpoenme BemectBa: Yueb. mocobue sl CTYACHTOB
Harnpasienuit Jud, 9TM, KTM, TMO u C/ H.H. ABetucss. - Pyomnosck: PUU, 2015. -
59 c¢. URL: https://old.rubinst.ru/system/files/stroenie_veshchestva.pdf  (mara
obparmenus 15.05.2024)

6. IlepeueHb yueOHOI JIuTEPATYPbI
6.1. OcHoBHas nuTeparypa

7. bpeitkoBa, A. JI. OOmas u Heopranuwyeckas xumus. Yactb 1 : yueOHOE

nocobue / A. JI. bpweitkoBa. — OpenOypr : OpeHOyprckuii rocymnapCTBEHHBIN
yauBepcutetr, ObC ACB, 2005. — 123 ¢. — Texkct : anekrpoHHsii // Ludpopoii
00pa3oBaTeIbHBIN pecypc IPR SMART : [caitT]. — URL:

https://www.iprbookshop.ru/51601.html (mara o6pamenusi: 15.05.2024). — Pexum
JOCTyIMAa: JUIsl aBTOPU3UP. MOJIb30BaTeNen

8. Amapues, A. U. O0mas xumus : yuebHoe nocodue : [16+] / A. . Anapues, JI.
N. Adonuna. — HoBocubupck : HoBocuOuUpcKuil rocylapCTBEHHBINM TEXHUUYECKUUN
yauBepcuret, 2013. — 119 c. — Pexum pgocrynma: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=228947 (nara obOpamenus: 22.05.2024).
— ISBN 978-5-7782-2255-7. — TekcT : 31€KTPOHHBIII.

9. UanoB M.I. OOmias xumus : ynaboparopHbiii mpakTukym / MBano M.I,
Baiithep B.B., AntpomoBa O.A.. — ExarepunOypr : VYpanbckuii QenepaabHbIii
yuusepcuretr, ObC ACB, 2016. — 68 c. — ISBN 978-5-321-02488-1. — TexkcrT :
anektpoHHbIi / IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/68262.html
(mara oOpamenus: 15.05.2024). — Pexxum goctyna: Juist aBTOPU3UP. MOIb30BATEIIEH.

6.2. JlononHuTENbHAs JINTEPATypa

10. I'munka, H.JI. O6mas xumus: Yuebuunk/ H.JI. I'munka. — 2-oe u3a., ucnp. u
nom.. - M.: Uarerpan-IIpecc, 2002. - 727 c. (98 3k3.)

11. Crach, H. ®. CnpaBouHuK 10 00IIel ¥ HEOPTraHUYECKOM XMUMHH : y4eOHOE
noco6ue / H. ®@. Crace. — Tomck : ToMckuii moauTeXxHudeckuii yauepeuret, 2014, —
93 ¢. — Texkct : anekTpoHHBIN // DnekTpoHHo-OnbmmoTeunas cuctema [PR BOOKS
[catiT]. — URL: https://www.iprbookshop.ru/34718. html (mata oOpamenus:
15.05.2024). — Pexxum qocTyna: Juisi aBTOPU3UP. MOIb30BaTENIEH

7. IlepeyeHb  pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM  CeTH
«HTEepHEeT», HEOOXOAMMBIX AJI OCBOCHUS M CHUIIINHBI

12. https://xumuk.ru/



8. ®DoHa OIEHOYHBIX MarepuajgaoB Jisd IPOBCACHHUHA TEKYIIECIro KOHTPOJIHA
yCnneBaeMoCcTu n leOMe)KyTO‘IHOﬁ arreCcranmmn

Conepkanue TPOMEXKYTOYHOM aTTECTAllUd PACKPBIBAETCS B KOMILUIEKTE
KOHTPOJUPYIOMIMX MAaTepHalioB, MPEIHA3HAYCHHBIX I TPOBEPKH COOTBETCTBHS
YpOBHSI TOATOTOBKM Mo auctummimHe TpeboBanusM DPI'OC, koTopsie XpaHATCS Ha
kadenpe-pazpadorunke PIIJ] B neuarnom Buse u 8 SMOC.

9. [lepeuenb MHGPOPMANMOHHBIX TEXHOJIOTUH, HCMOJIb3yeMbIX MPHU OCYLIECTBJIEHUN
o0pa3oBaTe/ibHOI0O  mpolecca MO JUCHUIJIMHE, BKJIOYasg [epevyeHb
NMPOrpaMMHOro odecnedeHnss 1 ”HGOPMANMOHHBIX CMIPABOYHBIX CHCTEM

JUis yCIIenmHOro OCBOEHUS JMUCHUIUIMHBI HCIIONB3YIOTCS PECYpChl 3JIEKTPOHHONW WH(POPMALMOHHO-
oOpa3oBaTesbHON Ccpefbl, 00pa3oBaTeNbHbIE HMHTEPHET-NMOPTAbl, TNI0OANbHAs KOMIIBIOTEPHAs CETh
HNureprner. B mpouecce u3ydeHHs] OUCLUILIMHBL ITPOUCXOAUT HMHTEPAKTHUBHOE B3aUMOJCHCTBHUE
00ydJaromerocst ¢ mpenoaaBaTesieM yepes JMIHbINA KaOWHET CTy/IeHTA.

Nenn Hcnonb3yeMoe mporpaMMHoe obecriedeHue
1 LibreOffice
2 Windows
3 Antuupyc Kaspersky
Nennt Hcnoab3yemsle npodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALHOHHBIE
CIIPaBOYHbIE CHCTEMbI
1 HarnmonanwsHast snekrponnas Oubnuoreka (HOB) — cBoOomHbI mocTynm uyutareneil
donnam poccuiickux 6ubnuorex. ConepXUT KOJIEKUHUH OUU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYMA, TAK M OTPAHMUYEHHBIX aBTOPCKUM IPaBOM), & TAKKe Karajor
W3JIaHu, Xpasasmuxcst B onbnuorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepHaJIbHO-TeXHUYEeCKOM 0a3bl, Heo0X0auMOoM IS
OCyHIeCTBJIEHHSI 00PAa30BaTEJILHOI0 MPoIecca mo JUCHUIINHE

HanMeHoBaHuUe cienMaIbHbIX OMENIeHNH ¥ MOMelleHUH IS CAMOCTOSITeJIbHOM padoThI

y4eOHBIC ayIMTOPUH JUISl IPOBEIACHUS YICOHBIX 3aHATUI

INOMCIICHUA IJIs1 CaMOCTOSATEIbHON paGOTBI

MarepuanbHO-TEXHUYECKOE OOeCIeUeHHe H OpraHu3amius o00pa30BaTeIbHOTO
rpolecca Mno JUCHUILIMHE JJIsl MHBAJIUJOB U JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTIMU
3JI0POBBS OCYIIICCTBIIICTCS B COOTBETCTBUU C «IlookeHneM 06 0O0ydeHUN MHBAIIU/IOB U
JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBBSI.




