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1. Ileaun ocBOeHUsI M CHUNIMHBI.
Ieau u 3aga4M AN CUUILIHHBI
K 0cHOBHBIM 1€JIIM OCBOEHUS JUCIUIUIMHBI « XUMHSA MATEPHAJIOBY» CJIEIYET OTHECTHU:
— (OpMHPOBAHKE HABBIKOB COBPEMEHHOTO XUMHUYECKOTO MBIIIUICHHUS;
— HCMOJIb30BAHUE XUMUYECKUX 3HAHUI U YMEHUI B IPAKTUYECKOMN AEATEIbHOCTH;
— BOCIIUTAHUE Y CTYACHTOB XMMHUYECKON KyJIbTYpbl, KOTOpas BKJIIOUaeT B ce0si BBHIPAOOTKY
MPEACTABICHUN O POJM W MECTE XUMUU B COBPEMEHHOM MHpPE, MOTPEOHOCTh KPUTHUUYECKU
OCMBICIIMBATh M UCTIOJIB30BATH VISl TIOTIOJTHEHUSI CBOMX 3HAHUU aHATUTUYECKYIO HH(DOPMAIIHIO;
— (hopMHpOBaHHE €CTECTBEHHOHAYYHBIX MTPEJICTABICHUHN O BEIMIECTBAX U XUMHYCCKUX TPOIEccax
B MPUPOJIE, TEXHUKE, TPOU3BOICTBE MATEPHUATIOB U O0OPYAOBAHUS SISl TPOMBIIIIIEHHOCTH.
K ocHOBHBIM 3a1a4aM OCBOEHHUS TUCIUILIMHBI « XHMHS MATEPHAJIOB» CIEAYET OTHECTH:
- OCBOEHHE OCHOB METOJOJOTHH HAYYHOT' O 3HAHUS O XUMUH U METOIAX XUMUYECKUX
HCCIEIOBAaHNH;
— OCBOCHHE TEOPETHYECKUX MPEICTABIICHUM, COCTABISIIONIUX (YHIAMEHT BCEX XUMUUYECKHUX
3HAHUW M CBOWCTB 2JIEMEHTOB M OOpa30BAaHHBIMH MMM MPOCTHIX M CIOXXHBIX OPraHHMYECKUX U
HEOpPraHWYECKUX BEIIECTB;
— U3Y4YEHUE MEXAHU3Ma MPOLIECCOB U YCIOBHUIM MX MPOBEICHHS B MPUPOJIE U HA MPOU3BOJICTBE
(OCHOBBI ~XMMHUYECKOW TEPMOJMHAMHKH, KHHETUKH, PABHOBECHS, JJICKTPOXUMUUYECKHE
MPOIIECCHI);
— OCYIIECTBJIECHHE HEOOXOJUMBIX PACUETOB, CBSI3AHHBIX C TIPUTOTOBIEHHEM pPAaCTBOPOB M
aHAJU30M BEIIECTB.

2. MecTto mucuuminHbl B cTpykrype OOII
JuctunnuHa «XWUMHST MAaT€pUaOB» OTHOCUTCA K YHUCTYy NPO(PEeCCHOHAIBHBIX Yy4eOHBIX
JTUCITUTIINH 00s13aTeIbHOM YacTH MPOrpaMMbl OakajlaBpuara.
JuctumnnuHa «XUMHUsS MaTepruagoB» B3aUMOCBS3aHa JIOTHYECKH U COJICPKATEIIbHO-METOJMIECKU
CO CIEAYIOIMMHU TUCIHUIIIMHAMU U ipakTrkamu OOIT:
— Be3onacHOCTE KU3HEAEATENLHOCTH,
— Ousnka;
— Bricmras MmateMaTuka

3. TpebGoBanus Kk pe3yJibTaTaM 0CBOEHUS TUCHHUILIMHBI
B pe3ynbraTe 0cBOEHUS AUCHUILIMHBI CTYACHT JOJKEH

3HaThb:

® OCHOBBI XMMHUHU;

® YCTPOMCTBO MpUOOPOB, 000PYIOBaHUS U METOAMKHU MPOBEICHHUS U3MEPEHUI U HaOII0JeHU I
B cdepe npodecCHoHATBHOM e TeTbHOCTH;

e npuHUUIBI cOopa 1 0000IIeHus UHpOopMaIHy;

yMeThb:
e pemaTh CTaHAAPTHBIE MPOdecCHOHATBHBIE 3a/1a4l C TPUMEHEHHUEM €CTECTBEHHOHAYYHBIX
1 OOIEMH)KEHEPHBIX 3HAHUH, METOJIOB MATEMAaTHYECKOTO aHAIN3a U MOJAETHPOBAHMS;
® COOTHOCUTH PA3HOPOIHBIE SIBJICHHS U CUCTEMAaTU3UPOBATh UX B paMKaxX U30paHHbBIX
BUJIOB MTPO(ECCHOHATIBHON 1A TENIHOCTH,;



HMETb HABBIKH .

e  pemieHHs 33124 NPo(PecCHOHATIBHON AEATEILHOCTH, IPUMEHSISI €CTECTBEHHOHAYYHBIC 1
oO1IenHKeHepHbIe 3HAHUS,
® [POBECHUS M3MEPEHHIA 1 HaOIrOIeHNH B cepe mpodecCHoHaNbHON ISSITeTbHOCTH,

00pabOTKH U MPEACTABICHUS YKCIICPUMEHTAIBHBIX JAHHBIX;

L4 pa6OTI)I C I/IH(l)OpMaHI/IOHHI)IMI/I HCTOYHHUKAMH, CO3AaHHA HAYYHBIX TCKCTOB.

4. IlepeyeHb IVIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE «XUMUS

MaTepHaJioB», COOTHECEHHBbIE ¢ NJIAHMPYEMbIMH Pe3yJIbTATAMHU 0CBOEHUSI
o0pa3oBaTeIbHON MPOrPaMMBl.

B pesynbrare OCBOEHMS JAUCHUIUIMHBI «XHMHSI MaTepuaioB» Yy O0OYy4aroIUXCs
(dbopMUpYIOTCS CIIENYIOIINEe KOMIETEHLUH, MO3BOJISIONINE JOCTUTHYTh PE3yJbTaTOB OOydeHUs

KaK 3TanoB (JOpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIMA:

B pe3yJabTare 0cBOCHUdA
K o0pa3oBaTe/IbHOM IlepedyeHb NMIaHNUPyeMbIX Pe3yJbTATOB
oA NPOrpaMmblI 00y4eHHs MO TUCHUILIMHE «XUMUS
KOMIeTeHIIUH .
o0yyaromuiics 10J15KeH MaTepHaIoB»
o0Js1agaTh
YK-1 CrniocoOHOCTBIO NVYK-1.1. AnanusupyeT 3amady, BBIACISS €€
OCYIIECTBJIATH TTOUCK, 0a30BBIE COCTAaBJISIIOIIINC
KpPUTHYECKHIT AHATH3 U NYK-1.2. OcymiecTBiaseT MOUCK, KpUTUUECKH
CHHTes HE(OPMAITHE, OIICHUBAeT, 0000IIaeT, CUCTEMATU3UPYET U
. pamxupyeT nHpopMaluio, TpedyeMyro s
TMPUMCHATE CHCTCMHDIH pellieHns MOCTaBIICHHOM 3a/1a4uu
HOIXOA UL PCIICHUSA NVYK-1.3. PaccMaTpuBaeT 1 Ipeaiaract
IIOCTaBJICHHBIX 3a/1a1 panroHaIbHbIC BAPHAHTHI PEIICHHS
MOCTABJIEHHOM 3a/1a4M, UCIIOJIb3YS] CHCTEMHBIN
MOJXO0/Jl, KPUTUYECKHU OLIEHUBAET UX
JOCTOMHCTBA U HEAOCTATKU
OIIK-1 CrocoOHOCTRIO peraTh HOIIK-1.1. 3HaeT 0OCHOBBI MaTEeMaTHKH,
3aiaun poeccHoHaNbHON | PU3UKU, MEXaHUKU, XUMHUH, HH(HOPMAITUOHHO-
JEATENbHOCTH, IPUMEHss | KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
METO/IbI MOJIETIUPOBAHHS, NOIIK-1.2. YMeer pemaTh CTaHJapTHBIE
MaTeMaTHYeckoro anam3a, | TPO(YECCHOHATBHBIE 3a1a4K ¢ IPUMEHEHUEM
€CTECTBEHHOHAYUHBIE H €CTECTBEHHOHAYUYHBIX M OOIIEMHKEHEPHBIX
oGIenHKenepHbIe 3Hanns | SHAHHH, METOI0B MaTEMAaTHYECKOTO aHANHM3A U
MOJEIMPOBAHUS
HOIIK-1.3. UmeeT HaBbIKM pellIeHUs 3a1a4




poeCcCHOHATIBHOM ACATSILHOCTH, IIPHUMEHSIS
METO/Ibl MOJICTTUPOBAHHS, MATEMATHYECKOTO
aHaJIM3a, ECTECTBEHHOHAYYHbIC U
oO1IenHKeHEePHbIE 3HAHUS

OIIK-4 Cnoco6nocteio nposomuts | MOITK-4.1. 3nHaer ycTpoicTBO MprOOPOB,
M3MepeHns U HaOmoaeHuss | 000pPYJOBaHUS M METOIUKH ITPOBEICHHUS
B chepe U3MepeHuit u HabIroeHuit B cepe
podecCHOHATBHOM npodeccHoHATEHOM JIeSATEIIBHOCTH
HEeATENBHOCTH, HOIIK-4.2. YMeeT mpoBOIUTH U3MEPEHUS U
06pabaThIBaTh 1 HaO0IeHNs B cepe mpodeccnoHanbHOM
NPECTABISTS JeATENIbHOCTH, 00padaThIBaTh M MPEACTABIIATH
KCTIEPHMEHTATLHEIE IKCTIEpUMEHTAIbHBIE TAHHBIE
JlaHHbIE HOIIK-4.3. UmeeT HaBBIKH TIPOBEICHUS

M3MEPEHHI 1 HaOMoeHuH B cepe
poeCCHOHATBHON e TETLHOCTH, 00pabOTKH
" IPpCACTAaBICHUA SKCIICPUMEHTAJIBHBIX
JaHHBIX

4. CTpyKTypa M coJepkaHue JUCHUIIHHbI

OO6mast TPYAOEMKOCTh JTUCHHUIUIMHBI ~COCTaBIseT S 3aveTHbIx eauauI], 180
akameMuuecknx 9acoB, u3 Hux 90 aymutopHsix U 90 4acoB Aj1sl CaMOCTOSITEIIBHON PaOOTHI.

90 akageMuYecKHMX yaca B JBYX CE€MeCTpax COCTOST W3 36 4YacoB Jekiuu, 36 4acoB
abopaTOPHBIX padoT, 18 YacOB CeMHUHAPCKUX 3aHSITHI.

[Ipeamet n3zydaercs Ha MepBOM Kypce

6 nepeom cemecmpe — 36 ayTUTOPHBIX YacoOB, (OpMa KOHTPOJISI — IK3aMEH;

BO 6MoOpom cemecmpe — 54 ayTMTOPHBIX 4acoB, (popMa KOHTPOJIS — IK3aMEH.

CTpyKkTypa M COJECp)KaHHE IUCHUIUIMHBI «XHMHUS MaTEepHAIOB» IO CpPOKaM M BHUIAAM
paboThl naHel B [lpunodicenuu.

ConeprxaHue pa3iesioB U CHUTITHHBI

IlepBblii cemecTp
Paznen 1 Teopernyeckue 0CHOBBI 001eli U HEOPraHMYECKOH XMMMH.

OcnogHble noHAmMUS U 3aKOHbL XUMUU

3aKkoH COXpaHCHUA MATCpUH, 3aKOH MMOCTOAHCTBA COCTAaBa, 3dKOH 5KBHUBAJICHTOB. I'a3oBBIC
3aKOHBL. 3aKOH ABoraz[po. HpI/IMeHeHI/Ie OCHOBHBIX 3aKOHOB XHWMHH K KOJHYCCTBCHHLIM
pacucTaM I10 YpaBHCHUAM pCAKINH.

OcCHOBHBIE KJIACCHI HCOPTaHNYCCKUX COCIUHEHMI: OKCHIbI, OCHOBAaHUs, KMCJIOTbBI U COJIH.
Nx KJ]aCCI/I(bI/IKaI_II/I}I, HOMCHKIJIAaTypa U XUMHUYCCKHUC CBOICTBA.

OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu. CremncHb OKHCJICHHA. Baxneiimue

OKHCIIUTCIN U BoccTaHOBHUTEIH. CoCTaBiICHHE ypaBHCHI/Iﬁ OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaxunﬁ. KJIaCCI/I(I)I/IKaI_II/I}I OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peakunﬁ.



Cmpoenue amomos. Ilepuoouyeckuui 3axon /{.U. Menoeneesa

KBaHTOBO-MEXaHMUecKass MOJENb CTpOeHHs artoma. YpaBHeHue Ilimanka. YpaBHeHue
BosiHbl Jle bpoinsa. IlpuHuun HeompeneneHHOCTH. YpaBHeHue llpenuHrepa W BOJIHOBBIE
(GYHKIIUH 3JIEKTPOHOB.

KBantoBble uucna. I'7aBHOE KBaHTOBOE 4YMCIIO. DHEpreTuueckue ypoBHH. OCHOBHOE U
BO30OYXKICHHOE cOCTOsiHME aTtoma. OpOWTanbHOE KBAaHTOBOE YHCIO. JHEPreTHYCCKHE
noxypoBHA. DOpMBI aTOMHBIX opOuTaneil. MarHUTHOE KBAaHTOBOE YHCIIO. ATOMHBIE OpOUTAIH.
OpueHTanMm aToMHBIX opOuTaineil B mpocTtpaHcTtBe. CrmH 3nekTpoHa. CIMHOBOE KBaHTOBOE
YHCIIO.

[IpuHnun Hammenbmed SHeprud. lIopsATOK 3amoJIHEHMsST DHEPreTUYECKHX YPOBHEH U
IIOJYPOBHEH B MHOIO2JEKTpOHHBIX artomax. IIpaBuno Kineukosckoro. Ilpunnun Ilaymu.
MakcumanbHOE KOJHMYECTBO MIEKTPOHOB HA JHEPrETHYECKOM YPOBHE, IOJYPOBHE M aTOMHOU
op6utanu. IlpaBuno XyHpna. DJIEKTPOHHOE CTPOEHHME MHOTOJIEKTPOHHBIX aTOMOB M HOHOB.
CemeiictBa S-, p-, d- u f- osmemenrtoB. Mx pacmonoxenue B nepuoaudeckoit cucteme JI.M.
Menneneesa.

[lepmognueckuii 3akoH M nepuoaudeckas cucrema 3yeMmeHtoB J[. WM. Menneneesa.
[Tepuoast u rpynmel. CTpoeHHE MEPHOTUISCKON CUCTEMBI U CTPOCHHUE DJIEKTPOHHOW 000JIOUKH
aToMa. OJEKTPOHHBIC aHAJIOTH. ATOMHbBIE TTapaMeTPbl. ATOMHBIE U MOHHBIE PANYChl. DHEPIrUs
MOHM3aIUK (MOHU3AIMOHHBIN noTeHuan). CpoACTBO K 3JIEKTPOHY. DIIEKTPOOTPULIATEIBHOCTD.
[lepnoa4HOCTE B N3MEHEHUN aTOMHBIX IAPAMETPOB U XMMUYECKUX CBOMCTB JIEMEHTOB.

Xumuueckast c643b

KoBanentHast cBsizb M ee cBoicTBa. OCHOBHBIC XapaKTEPUCTHKHA KOBAJECHTHOUW CBS3HU:
sHeprusi (PHTANBIUS) CBS3W, JJIMHA, KPAaTHOCTh, BAJCHTHBIA YroJ, TOJISIPHOCTH CBS3H.
OOMeHHBI M JTOHOPHO-AKIENITOPHBIM MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOM CBs3U. MeTon
BAJICHTHBIX cBsi3el. Curma- u nu-cBsi3u. lIpencraBienust o ruOpuan3auyu aTOMHBIX opOuTanei
NP OMHCAaHUU TEOMETPHUYECKON KOH(UTyparud MOJCKYJI. JIWMOJbHBIA MOMEHT CBSI3M H
JUTIOTBHBI MOMEHT MOJICKYJIBI.

NonHas cBsi3p u ee cBoWcTtBa. Meramumueckass CBA3b.  MEXMOJIEKYISIpHbIE
B3auMozeiictBud. Ilpupona mexmonekymspusix cuil. Cuibl Ban-nep-Baansca. Bopoponnas
CBS3b.

Cmpoenue kpucmannoe

AMOp(I)HLIe U KPpUCTAJUIMYCCKUC BCIICCTBA. OcoOeHHOCTH KPpUCTAJTNIMIECKOT'O COCTOAHUA
BCIICCTBA. KpI/ICTaJ'IJII/I‘-IeCKI/IC PCHICTKHU U JJICMCHTApPHBIC sSTYeUKH. THIb KpHUCTAJJIOB 110 BHUAY
XHMHUYECKOM CBS3HU MCKAY CTPYKTYPHBIMU €AUHUTIAMH. >KI/II[KI/Ie KpHUCTAJJIBI.

Dnemenmul Xumuueckou mepMOal/lHClMMKZ/l

Buytpennss sneprus u sHtanenus. IlepBoiii 3akoH TepmoanHamuku. TeruoBoit 3¢ dexr
XMUMHMUYECKON peakuuu. TepMoXuMuyeckue ypaBHEHUs peakuuid. CTaHAAapTHBIE SHTAIBINU
oOpa3oBaHUs XMMHUYECKUX coenuHeHMd. 3akoH ['ecca u crmeactBusi M3 Hero. Pacuer
CTaHJAPTHBIX TEIJIOBBIX 3(P(eKToB XUMHUECKHX peakiuil. Bropol u TpeTwii 3aKOHBI



TepMoguHaAMHUKHU. [loHsATHE 00 SHTPONUHM U €€ W3MEHCHHH B XUMHUYECKHX TMPEBPAIICHUSIX.
Oneprus ['mb0ca u ee M3MEHEHHE B XMMHUYECKUX Mporieccax. Kpurepuii caMonpou3BOJILHOTO
MPOTEKAHUS XUMHYECKUX PEaKIUid B N300apHO-NU30TEPMUIECKHUX YCIOBUSIX.

Xumuueckas kunemuxa. Xumuuecxkoe paesHoeecue

CKOpOCTh TOMOIE€HHBIX XUMHUYECKMX peakuuid. DakTophl, BIMSIOINIME HA CKOPOCTh
XMUMHMUYECKOM peaklMy. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOM peakUuu OT KOHLIEHTpaluun
pearupyromux BemecTB. OCHOBHOM 3aKOH XWMHMUYECKOM KWHETUKH (KHHETUYECKUM 3aKOH
neiictBytomux Macc). Koncranta ckopoctu. Kunernueckoe ypaBuenue. [lopsgok wu
MOJIEKYJISIPHOCTh peakiuu. OCHOBHOM 3aKOH XMMHUYECKONW KHHETHKH JUISI TeTepOre€HHBIX
peakiuii. 3aBUCUMOCTb CKOPOCTH pEakIUu OT TeMmmeparypbl. TemmepaTypHblii KO3 ULIHEHT
CKOPOCTH peakiu. YpaBHeHUE AppeHuyca. DHeprus aktupaiuu. [[oOHATHE O TOMOTEHHOM W
reTEPOreHHOM KaTaju3se.

Xumuueckoe paBHoBecue. OOpatumble U HeoOparumble peakuuu. KoHcranTa
XUMHUUYECKOTO paBHOBecusa. (CmenieHue mnoJiokeHus paBHoBecuss u npuHuun Jle Illatense -
bpayna. XumMnueckoe paBHOBECHE B F€TEPOrE€HHBIX CUCTEMAX.

Bropoii cemecTp
Paznen 2 PacTBopbI. DJIeKTPOXUMHYECKHE MPOLECCHI.

Ceoticmea pacmeopos

Omnpenenenne W kiaccudukaius pacTBOpoB. PacTBopeHne Kak (PU3UKO-XUMHYECKHI
npouecc. ConbBarauus u runaparauusa. PactBopumocTs. CriocoObl BhIpaK€HUS KOHLEHTpaLUU
pacTBOpOB. PacTBOPHI AIEKTPOMTOB M HEIIEKTPOJHUTOB. 3akoH Payins. MaeanbHble pacTBOPBI.
Konnurarusable cBolicTBa pacTBopoB. lloHMKeHHEe TemmepaTypbl 3aMep3aHUsl U MOBBIINICHHE
TEMIIEpaTypbl KHUIIEHHS PACTBOPOB. AKTUBHOCTh KOMIIOHEHTa pacTBopa, KOA(POUIUEHT
aKTUBHOCTH. BojHbple  pacTBOphl  3JEKTpOJUTOB.  KoJMuYecTBEHHBIE  XapaKTEPUCTHKHU
ANIEKTPOJIUTUYECKON JUCCOIMAIMU: CTEMEHb IUCCOLMAlMU, KOHCTaHTa TUCCOLMAlMU. 3aKOH
pasBenenusi OctBanpia. M3oToHnueckuid KOAQGUIIMEHT, €ro CBS3b CO CTENEHBIO AUCCOIHALINU.
OcoOeHHOCTH BOJIBI Kak pacTBopuTelisa. Bomopoanslit nokazateinsb cpest (pH).

I'unponus coneil. VOHHO-MOJEKYASpHbIE U MOJIEKYJSpPHBbIE YpaBHEHUS THAPOJIM3A.
CreneHs THIpoIN3a, KOHCTAHTa ruaponn3a. Heobpatumblit ruapoims.

PaBHOBecHe ManopacTBOPUMBIN SIEKTPOJIUT - HACHIIIEHHBIA pacTtBOop. [IpousBenenue
PacTBOPUMOCTHU. Y CIIOBUS BBIMAICHUS U PACTBOPEHUS OCaJIKa.

3ﬂel<mp0xwwultea<ue npoyeccal

Omnpenenenne ¥ KiIaccu(UKalUg DIEKTPOXUMHUYECKHX TporeccoB. Ilonstue 00
ANEKTPOJHOM mnoTeHuuane. CTaHAApTHBIA BOJOPOAHBIM 3nekTpoid. YpaBHenue HepHcra.
lanpBannueckuii  snemeHT Janmana-Axkoo6u. Pacuér DJIC raapBaHMYECKOTO JJIEMEHTA.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIM MOTEHUMAN. HampaBiaeHue npoTeKaHUs OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakuuii. [lomsgpuszanusa anmekTpogoB. XUMHYECKHE HCTOYHUKHM TOKa.
lNanbBaHMYECKHE PTEMEHTHI. AKKYMYJIATOPBI.



ONEeKTpOoan3 Kak OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM  IpoOIecC. DJEKTPOJIU3  C
PacTBOPUMBIMHU M HEPACTBOPUMBIMU aHOAaMH. 3akoHbl Dapaes.

KOppOS’M}Z u awjuma memaiilos U Cniasoe

Knaccugukanuss Koppo3HOHHBIX MPOLECCOB. DINEKTpoXuMUdeckas koppo3usi. Kopposus
C KHMCIIOPOJHON M BOAOPOJHOM aenosigpuzauueii. KoHTakTHas Koppo3us. DNeKTpOXUMUYECKas
KOPpO3Us MaJIOYTJIEPOJUCTON cTanu. XuMHuueckas Kopposus. ['azoBas kopposus. XUMHUYeCcKas
KOPpPO3Us B JKHJKUAX HEIICKTPOJUTAX. METOMbI 3alUThl OT KOPPO3WHU. 3amuTHas aTtMocdepa.
WHruburopsl  KOppo3uu.  3alIMTHBIC  TMOKPHITHSA:  METALIMYECKHE, HEMETAJUTMYECKHE.
DNEeKTPOXUMHUYECKAs 3aIlUTA.

0630p csoticme d-anemenmos

OOrast xapakTepucTHKa (U3UYECKUX U XMUMHYECKMX CBOWCTB O-aiementoB. OOrmas
XapakTepucTuka d-3ieMeHTOB deTBepToro mnepuojaa. Xpom. JKemezo. Menmb. XuMHUecKHe
cBoiicTBa. BaskHeHmme coeTmHeHN.

Komnnexcnvie coeounenus

KOMHJ’IGKCHBIG COCIUHCHUA. CTpOCHI/Ie KOMIIJICKCHBIX CO€)II/IHGHI/II7L
KommiekcooOpazoBarenu, nurasipl, 3apsj W KOOpAWHAIIMOHHOE uyucio. HomeHknaTypa
KOMIIIEKCHBIX COeMHEHUM. Jlucconualiis KOMIUIEKCHBIX coeqnHeHn. KoncTanTa HeCTOMKOCTH
komruiekca. OOpa3oBaHME XUMHYECKOW CBS3M B KOMIUICKCHBIX COCAMHEHHUSX TI0 METOIY
BaJICHTHBIX CBSI3CH.

ﬂucnepcnbze cucmemanl

Knaccudpukanuss gucnepcHsix cucreM. lloBepxHOCTHBIE —sIBICHHS. AJCOpOLHUSL.
[ToBepxHOCTHO-akTHBHBIE BeulecTBa. Kosuouansie cucteMbl (30iH). [lomyueHue KOJIOUIHBIX
pPacTBOpOB.

OcHo8bl OpeanuyecKou XumMuu

OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHHUS OPraHUYECKUX COCIMHCHHM
A.M.byrnepoBa. OOpa3oBaHue XUMHYECKMX CBsizeii atomoM yriepoaa. CocTosHUS
rubpuanza  opouTaigeii aroMoB yriepojJa B MOJEKYyJaX OPraHuYecKuX COEJAUHEHUH.
Knaccudukanuss opranmdeckux coeauHenuii. Homenknatypa. M3omepus. YrieBoAoposs
npeacibHbIC, HEIpe/IeIbHEIE, apoMaTHYEeCKHeE. OyHKIMOHATbHBIE MTPOU3BOHBIC
yTJI€BOIOPOIOB.

5. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

Metoauka npenoaaBaHusa  JUCHUIIIIMHBL «XHUMHUs MaTepruajioB» W  pcan3alus
KOMIICTCHTHOCTHOT'O IIOAXOJAAa B H3JIOKKCHUU W BOCIIPUATHUU MATCpUala MPEAYCMaAaTpUBACT
HCIIOJIb30BAHUC CIICAYIONIUX AKTHUBHBIX W HWHTCPAKTUBHBIX (bOpM MMPOBCACHUA TI'PYHIIOBLIX,
HUHAUBUAYAJIBbHBIX, ayJIUTOPHBIX 3aHATUM B COYETAaHUU C BHCE[y,Z[PITOpHOﬁ CaMOCTOSTEIbHOM
pa60T0171 C OCJIBIO (I)OpMI/IpOBaHI/ISI " Pa3BUTHA HpO(beCCI/IOHaJ'IBHBIX HaBBIKOB 06yqa101u14xca:

- YTeHHUE JIEeKIHH,



- 3aIUTa U HHIUBUAYaJIbHOE 00CYKICHHE BBIMOIHAEMBIX 3TAIOB J1a00PaTOpHBIX padoT;

- OpraHM3anys 1 MPOBEJCHNE TEKYILEro KOHTPOJIs 3HAHUH CTYJEHTOB B (JOPME TECTOB,
OBICTPBIX OTBETOB HA YCTHBIE BOMPOCHI (MO3TOBOM HITYpM), KOHTPOJILHBIX paboT;

- BBIINIOJIHEHUE KeWC-3aJaHUI B TPYIIIAX;
- IOArOTOBKA JIOKJIAZIOB, COOOIEHUI B BUJIE IPE3CHTALIA.

6. OeHOYHBIE CPEACTBA 11 TEKYIIEro KOHTPOJIs YCIIeBAEMOCTH, IPOMEKYTOYHOI
aTTecTalliy 110 UTOTaM OCBOCHHS JMCIHUILJIMHBI M y4eOHO-MeToAu4ecKoe odecnevyeHue
CaMOCTOSITeILHOH padoThI CTY/ICHTOB

Texywaa ammecmauyus

B mpouiecce o0yueHns MCHONB3YIOTCS CIEAYIONE OIIEHOYHBbIE (POPMBI CAMOCTOSITEIIbHON PabOThI
CTYICHTOB, OLICHOYHBIE CPEACTBA TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH W MPOMEKYTOUHBIX
aTTEeCTAllUN:

- 3a11MTa JJa0OpaTOPHBIX padoT;

- 3alUTa pe3yJbTaTOB BBHIMOJIHEHUS 33/JlaHUN Ui CaMOCTOSITEIbHBIX PadOT, B TOM 4YHCIE KeHc-
3a/IaHUN 1O ITPOMIEHHBIM TEMaM;

- BBINIOJIHEHHE KOHTPOJIbHBIX padoT;
- YCTHBIHN O1pocC B (popMe «MO3TOBOTO LITypMay.

OOpa3ipl  TecToB, TeM JUIA Keic-3aJaHuid W JIOKJIAJ0B, KOHTPOJBHBIX padoT,
9K3aMEHAIlMOHHBIX BOMPOCOB TpHBEeACHBI B (oHAEC omeHouHbIX cpenctB (POC), koTopswIit
sBisieTcs [Ipunosxcenuem K TaHHON POrpaMMe TUCIUATIIAHBI.

Hpomeofcymounaﬂ ammecmauun
HpOMlecymouHaﬂ ammecmayuro sKjirouaem 3K3amMeHnvl Ha lu? cemecmpax

6.1. @ono ouenounvix cpedcme npu NPOGEOEHUU NPOMENCYMOUHOU AMmecmayuu
odyuarouwuxca no oucuyuniune «Xumus mamepuanoe»

6.1.1. Ilepeuenb KoMIeTeHUMIi ¢ yKa3aHHeM 3TanoB UX ()OPMHUPOBAHHUS B Mpolecce
0CBO€eHMNsI 00pa30BaTeJIbHOI MPOrpaMMbl.

B pe3yibTaTeC OCBOCHUS NJUCHUIIJIMHBL (1)OpMI/Ipy10TCSI CJICAYIOIIUC KOMITETEHIIUH .

Kon B pesyabTaTe ocBOeHHMs 00pa30BATEJBLHON MPOrPpaMMbl 00y4aroIuiics
KOMITETEHIM U J0JIKeH 00J1a1aTh

CriocoOHOCTBIO OCYIIECTBIISATh TIOUCK, KPUTUYECKUH aHaIU3 U CUHTE3
YK-1 uH(pOpMaIUY, TPUMEHATh CUCTEMHBIHN MOAXO/ I PELICHUS
MOCTaBJICHHBIX 3a/1a4




CriocoOHOCTBIO periaTh 3a/1a4uu MpoecCuOHATLHON IS TEIBHOCTH,
OIIK-1 IIPUMEHSISI METO/IbI MOJIETIMPOBAHMS, MATEMAaTUYECKOTO aHAJIN3A,
€CTeCTBEHHOHAYYHBIE U OOIIENHKEHEPHBIC 3HAHUS

OIIK-4 CriocoOHOCTRIO MPOBOIUTH U3MEPEHUS U HaOoAeHHS B cepe
npoeCCHOHATLHOMN e TENFHOCTH, 00padaThIBaTh U NPEICTABIAT
JKCIIEPUMEHTAJIbHbIE JaHHbIE.

B nponecce ocBoeHus oOpa3oBaTeNbHOM NpPOrpamMMbl JaHHBIE KOMIETEHIMH, B TOM
YHClie UX OTAENbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOATAHO B XOJI€ OCBOCHUS 00y4JalONIMMUCS
JAHHOW TUCIMIIMHBI, B COOTBETCTBUM C YUEOHBIM IIJIAHOM U KaJeHJIapHBIM IpaduKkoM yueOHOTO
mporecca.

6.1.2. Onncanue nmoxka3zaresed 1 KPUTEPHEB OLICHMBAHUS KOMIIETEHIU, pOPMHUPYEMBbIX 110
UTOraM OCBOEHUS IMCUMIIJIMHbI; OMUCAHME IIKAJIbI OLleHUBAHUSA

[lokazarenem olLleHMBaHUS KOMIETEHLMH Ha pa3IUYHBIX dTanax ux (popmMupoBaHus
SBIISETCA JOCTH)KEHHE OOYYaloIIMMHUCA IUTAHUPYEMBIX pE3yJIbTaTOB OOYYEHHUS MO JIaHHOM
JTUCLUILTHE.



YK-1

CriocoOHOCTh OCYIIECTBIISATh MOWCK, KPUTUICCKUI aHATN3 U CHHTE3 HH()OPMAIIMH, TPUMEHSATh CUCTEMHBIN TT0IXO1 IS

PEIICHMA MMOCTABJICHHBIX 3aJia4

Kpurepun onenuBanus

Iloka3zartenn
2 3 4 5
NYK-1.1.  Anamusupyet | O6yqarommiics Ob6yyaromuiics Ob6yyaromuiics Obyuaromuiics
3ajaa4y, BBIACTIAA €€ | TeMOHCTPHUPYET MOJTHOE JEMOHCTPUPYET HEIIOTHOE JEMOHCTPUPYET YaCTUUHOEC JCMOHCTPHPYET IIOJIHOE

0a30BBIE COCTABIIAIOIINE

OTCYTCTBUE WUJTU
HEIOCTATOYHOE
COOTBETCTBHEC 3HAHUM.
aHAIM3UPYET 3a7a4y,
BBIENAA e 0a30BEIE
COCTAaBJISIOLINE

COOTBETCTBHE 3HAHUM:
aHAJIM3UPYET 3a7a4y,
BBLIENIAS ee 0a30BEIE
COCTAaBJISIOLINE

COOTBETCTBHE 3HAHUH I10
aHaJIM3y 3aJa4¥, BBIJICTISS €
0a30BbIE€ COCTABIIAIOIIHE,
JIOTTYCKAIOTCS
HE3HAYUTEJIbHEIE OIITNOKY,
HETOYHOCTHU

COOTBETCTBHE 3HAHUM.
aHAIM3UPYeT 3a/1a4y,
BBLIEIASA €€ 0a30BEIE
COCTAaBJIAIOIIME, CBOOOTHO
OTIEepUPYET
MPUOOPETEHHBIMU
3HAHUSIMU.




NYK-1.2. OcymecTBusieT
MTOUCK, KPUTUYECKU
OlLICHHBAET, 0000111aeT,
CUCTeMAaTHU3HUPYeT U
paHXxupyeT HHMOpMaIIHUIO,
TpeOyeMyto JUIsl PEeIICHUs
MOCTABJIEHHOM 3a/1a4n

OOyuaromuiics HE yMeeT
MW B HEJOCTATOYHOM
CTENIEHU yMEET
OCYIIECTBIISIT MOUCK,
KPUTUYECKH OLICHUBAET,
o0oOmIaer,
CHUCTEMATU3UPYET U
paHXupyeT
uHpopmaluio,
TpeOyeMyto JIsl PEIICHUs
MOCTAaBJIEHHOM 3a1aun

OO6yuaromuiics
JIEMOHCTPUPYET HETIOJIHOE
COOTBETCTBUE YMEHUI
OCYIIECTBIISATH TIOUCK,
KPUTUYECKH OIICHUBAET,
0000111aeT, cUCTEMaTU3UPYeET
U paHXUpyeT UH(popMaIHnio,
TpeOyeMyto JIIsl PEeIICHUS
MOCTABJIEHHON 3aJ1a9H

OOyuarommuiics
JEMOHCTPUPYET YaCTHYHOE
COOTBETCTBUE YMEHUI
OCYILECTBIISATH TIOUCK,
KPUTUYECKH OIICHUBAET,
0000111a€eT, cUCTEMaTHU3UPYET
U paHXUpyeT UHpopMaluio,
TpeOyeMyto JUIsl PEeIICHHS
MMOCTABJIEHHOH 3aJaun

OOyuaromuiics
JEMOHCTPUPYET TIOJTHOE
COOTBETCTBHE YMEHUI
OCYILECTBIISATH TIOUCK,
KPUTUYECKH OIICHUBAET,
0000111a€eT, cUCTEMaTU3UPYET
U paHXXUpyeT UH(OpMaIHIo,
TpeOyeMyIo JIJIsl PEeIICHHS
MMOCTABJIEHHOM 3aJa9H

NVYK-1.3. PaccmarpuBaer
U TpeJyiaraeT
paloHaIbHbIe BApUAHThI
pELIEeHHS TTOCTAaBICHHOMN
3aJ1a4M, UCIIOJIb3YS
CUCTEMHBIN TIOJIXO0/,
KPUTHYECKH OLIEHUBAET UX
JOCTOMHCTBA U
HEJO0CTaTKU

OO6yuaromuiicst He UMEeT
MPAKTUYECKOTO OIbITA
paccMaTpuBaTh U
npeJyiarath
palroHaIbHbIC BAPUAHTEI
peIIeHHS IOCTAaBICHHOM
3aJ1auu, UCIIOJIB3YS
CHCTEMHBIN TIOJIXO/I,
KPUTHYECKH OIICHUBACT
WX JOCTOWHCTBA U
HEJIOCTATKU

OO0yuaromuiicst UMeeT
HEIOCTAaTOYHBIH
MPAKTUYECKUM OTIBIT
paccMaTpuBaTh U
npeaiaraTh palroHaIbHbIE
BapUaHTHI peIICHUS
IOCTABJIEHHOM 3aa4H,
UCITIOJIb3YSI CHCTEMHBIH
MOJXO, KPUTHYECKH
OLIEHMBAET MX JOCTOMHCTBA
1 HEJOCTATKH

OO0yuaromuiicst uMeeT
OCHOBHOM, HO HE ITOJTHBIH
MPAKTUYECKUIN OTBIT
paccMaTpuBaTh U
npeiaraTh paroHaIbHbIE
BapUaHTHI PEIICHUS
ITOCTaBJICHHON 3a/1a4u,
WCITOJIb3YsI CUCTEMHBII
MOJXO, KPUTHYECKH
OLICHMBAET UX JOCTOMHCTBA
U HEJIOCTATKH, IOTMyCKas
HETOYHOCTH IPH HOBBIX
HECTaH/IAPTHBIX CUTYAIIUSX.

OOyuaromuiicst B IOJJTHOM
o0BeMe UMeeT
MPAKTUYECKUI OMBIT
paccMaTpuBaTh U
npeaiaraTh paruoHaIbHbBIE
BapUaHTHI PEIICHUS
MMOCTABJIEHHOM 3aJa4H,
HCIIOJIb3YsI CUCTEMHBII
MOJIXOJ, KpUTHYECKH
OLIEHUBAET UX JOCTOMHCTBA
M HEJIO0CTAaTKH, CBOOOIHO
MPUMEHSIET MOJIy4YeHHbIC
HABBIKU B CUTYAaIIHIX
MOBBIIICHHOM CIIOYKHOCTH.




OIIK-1

Crioco0HOCTE pemaTs 3ada4un HpO(beCCI/IOHaJIbHOI\/II ACATCIIBHOCTU, IPUMCHA METOAbl MOACIMPOBAHUA, MATEMAaTUICCKOI'O aHaJInM3a,

€CTCCTBCHHOHAYYHBIC U OGHICI/IH)KCHCPHBIC 3HaHUA

HOIIK-1.1. 3HaeT OCHOBBI
MaTeMaThKH, QU3HKH,
MEXaHWUKH, XHUMUH,

OO6yuatomuiics
JIEMOHCTPHUPYET TTOJTHOE
OTCYTCTBUE WIIA

OOGyuarommuiics
JIEMOHCTPUPYET HETOJHOE
COOTBETCTBHE 3HAHUI OCHOB

OOyuarommuiics
JIEMOHCTPUPYET YACTUYHOE
COOTBETCTBYE 3HAHUI OCHOB

OO6yuaromuiics
JIEMOHCTPHUPYET MOJHOE
COOTBETCTBHE 3HAHUI: OCHOB

MH(POPMAITUOHHO- HEJOCTAaTOYHOE XUMHH, IOTTYCKAKOTCS XMMHU COBPEMEHHBIM XMMHH COBPEMEHHBIM
KOMMYHUKAIMOHHBIX COOTBETCTBUE 3HAHUI 3HAYUTEIIbHBIC OIIHOKH, TpeOOBAHMAM. TpeboBaHuAM; CBOOOTHO
TEXHOJIOTHUH OCHOB XHMHH. 00YJarOIIUICS UCIIBITHIBAET OIEPUPYET
3HAYUTEIbHBIC 3aTPYAHEHUS MPHOOPETEHHBIMU
IIpY OIIEPUPOBAHUU 3HAHUSMU.
3HAHUSAMU IIPU UX IIEpEHOCe
Ha HOBBIE CUTYaLlUH.
HOIIK-1.2. Ymeer OO6yuatomuiicst He ymeeT | OOy4varomuiics OOyuarommuiics OOyuaromuics

pelarb CTaHJapTHbIE
npodeccHoHaIbHBIC
33744 C TPUMEHEHUEM
€CTECTBEHHOHAYYHbIX U
00IIIEeNHKEHEPHBIX
3HAHUM, METOJ0B
MaTeMaTHUYECKOTO aHaJu3a
Y MOJIEIIMPOBAHUSA

WJIY B HEJJOCTATOYHOU
CTEIIEHU YMEET pemarb
CTaH/IapTHEIE
npodheccroHaIbHbIE 3a1aUH
C IPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX U
OOIIeNH)KEHEPHBIX 3HAHUH,
METOJI0B MaTeMaTHYECKOT O
aHaJIM3a U MOJIETUPOBAHHS

JIEMOHCTPUPYET HEIIOJHOE
YMEHHME pemaTb CTaHIapTHBIC
rpoheccroHaIbHBIE 3a1a4H C
MIpUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
OOIIeNHKEHEPHBIX 3HAHUM,
METO/IOB MaTEMaTHYECKOT O
aHaJM3a ¥ MOJICTUPOBAHHUS.
Homnyckarores
3HAYUTENbHBIE OIITHOKH.

JEMOHCTPUPYET YaCTUYHOE
YMEHME pemaTb CTaHapTHBIC
npodeCCHOHATBHBIE 3a1a4H C
IpUMEHEHHEM
€CTECTBEHHOHAYYHBIX U
OOIIeNH)KEHEPHBIX 3HAHUM,
METO/IOB MaTEMaTHIECKOT O
aHaJM3a ¥ MOJICTUPOBAHHS.
YMeHus 0CBOEHBI, HO
JIOIYCKAKTCsA

JIEMOHCTPUPYET MOJIHOE
YMEHUE pelaTh CTaHAapTHBIE
npodeCcCHOHATBHBIE 3a1a4H C
IIPUMEHECHUEM
€CTCCTBECHHOHAYYHBIX U
O0IIenH)KEHEPHBIX 3HAHUM,
MCTOAO0B MaTEMAaTHYCCKOI'O
aHaJIn3a U MOACINPOBAHUS.
CB0601HO oniepupyer
nproOpeTeHHBIMU




OO0yuaronuiicst HICIIBITHIBAET
3HAYUTENIbHBIC 3aTPyTHECHUS
P OTIEPUPOBAHUH
YMCHHSIMH TIPU UX TIEPEHOCE
Ha HOBBIC CUTYAIIHH.

HE3HAYUTEIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPYJHEHHUS
MPY AHAUTUTHYECKHUX
onepanusx, epeHoce
YMEHHI1 Ha HOBBIE,
HECTAHAAPTHBIE CUTYALUH.

YMCHUSAMU, HPUMCHACT UX B
CUTyalusx TTOBBITIIEHHO M
CJIOKHOCTH.

NOIIK-1.3. Umeet
HAaBBIKW PCIICHHUA 3aJa4
npohecCuoHATBHOM
ACATCIIBHOCTH, ITPUMCHAA
METOTbl MOJICITUPOBAHHUS,
MaTeMaTHIEeCKOTO
aHasm3a,
€CTeCTBEHHOHAYYHBIC U
oOIIenH)XCHEPHBIC 3HAHUS

OO0yuaromuiicst He uMeer
HAaBBIKOB PCIIATh 3aJa4n
npodeccruoHanTbHOM
ACATCIbHOCTHU, IIPUMEHAA
METO/IbI MOJICITUP OBAHHS,
MaTeMaTHYECKOTO aHaAJN3a,
€CTECTBEHHOHAYYHBIE U
o0IIenHKeHEPHbIC 3HAHUS

OO0y4aromuiicsi iMeeT HaBbIKK
peliath 3aa4u
npodeccroHaTbHON
ACATCIIBHOCTU, ITPUMEHSAA
METO/IbI MOJICTTUPOBAHNS,
MaTeMaTHYECKOIr0 aHaJIN3a,
€CTECTBCHHOHAYYHbIC U
o0IIenHXECHEPHBIE 3HAHUS B
HETNOJIHOM 00BEME,
JIOMTYCKAOTCS 3HAYUTEIIbHBIE
ommOku. O0yJaronuics
HCIIBITHIBACT 3HAYUTEIIbHBIE
3aTPyIHEHUS MTPU
MIPUMEHEHUH HaBBIKOB B
HOBBIX CUTYaLUSIX

OO0yuaromuiicst 9aCTUIHO
HMMECT HABBIKU pE€IIATh 3a1a4u
npodeccroHaNTbHON
ACATCIIBHOCTH, ITPUMEHSAA
METO/IbI MOJICTTUPOBAHHS,
MaTeMaTHYECKOr0 aHaJN3a,
€CTECTBEHHOHAYYHbBIC U
00IIeHHXEHEPHBIE 3HAHHUS,
JIOITYCKasi HE3HAYUTEIIbHbBIC
OIMOKH, HETOYHOCTH,
3aTPYyJHEHHUS TIPU MIEPEHOCE
YMEHHI Ha HOBBIE,
HECTaHAAPTHBIC CUTYAIUH.

. O0Oy4aromuiicst B TOJTHOM
00bEME UMEET HABBIKK:
pemarh 3a1aun
npodeCcCHOHaTbHON
JeATEbHOCTH, IPUMEHSIS
METO/IbI MOJICTTUPOBAHHS,
MaTeMaTHYECKOr0 aHaJIn3a,
€CTECTBEHHOHAYYHbBIC U
00IIeHHXEHEPHBIE 3HAHNS,
CBOOO/THO TIPUMEHSIET
MOJTy4YCHHbIC HABBIKU B
CUTYalUSIX MOBBIIICHHON
CJIOKHOCTH.




OIIK-4

CnocoOHOCTh MPOBOAMTH U3MEPEHUS U HAOMIOACHUS B chepe MpodecCHOHANIbHON NeITeNbHOCTH, 00padaThIBaTh U MPEACTABIIATh

OKCIICPUMCHTAJIbHBIC TaHHBIC

HNOIIK-4.1. 3naer
YCTpPOICTBO NMPHUOOPOB,
000pynoBaHUS U
METO/IUKH ITPOBEICHUS
M3MEpEeHUN 1 HAOII0IeHU
B cepe
npodecCHoHaTBHOM
NesITeIbHOCTH

OO6yuatomuiics
JIEMOHCTPUPYET MOJHOE
OTCYTCTBUE WJIN
HEJOCTAaTOYHOE
COOTBETCTBHE
CIEAYIONIUX 3HAHUI
YCTpOMCTBA TIPHOOPOB,
000pyIOBaHUS 1 METOUKH
MPOBEJICHUS U3MEPEHUN U
HaOII0CHIH B cdepe

OO6yuarommuiics
JIEMOHCTPUPYET HEIMOJIHOE
3HAHUE yCTPOICTBa MPUOOPOB,
000pyIOBaHUS 1 METOAUKH
MPOBEJICHUS U3MEPEHUH U
HaOmoIeHnH B cdepe
podeCCHOHATBHOM
JEATENBHOCTH; 00 YJarOIIHIACs
WCTIBITBIBAET 3HAYNUTEIILHBIE
3aTPYAHEHHUS TIPU

OOyuarommuiics
JIEMOHCTPUPYET YACTUIHOE
3HAHUE YCTpPOWCTBA MPUOOPOB,
000pyI0BaHUS M METOANKH
MPOBEJICHUS U3MEPEHUH U
HaOmroAeHU B cepe
podeCCHOHATBHON
JIesITeNTFHOCTH, JOITYCKAIOTCS
HE3HAYMUTEIIbHBIC OMHUOKH,
HETOYHOCTH, 3aTPyAHECHUS

OO6yuaromuiics
JIEMOHCTPHUPYET TTOJTHOE
COOTBETCTBUE 3HAHMI
ycTpoicTBa MpuOOpOB,
000pyI0BaHUS U METOINKH
MPOBEJICHUS U3MEPEHUH U
HaO0JII0IcHNH B cdepe
npodeccrnoHamTbHOM
JIESITeITbHOCTH COBPEMEHHBIM
TpeboBaHusAM, CBOOOTHO

npodeccuoHaTbHON ONIEPUPOBAHUU 3HAHUSAMU IIPU aHATUTHYECKUX ONEpHpyeT
ACATCIBHOCTH IIPU UX MIEPEHOCE HA HOBBIE | OTEpallUsIX. NPHOOPETCHHBIMU
CUTYaLUU. 3HAHUAMU.
NOIIK-4.2. Ymeer OOyuaromuiics He ymeeT | OOyuaromuiics OO6yuaromumiics OOyuatomuiics

MPOBOIUTH U3MEPEHUS U
HaOmoIeHus B cdepe
npohecCHOHATLHOM

NS TEITBbHOCTH,
o0OpabaTeIBaTh U
MPECTABIIATh
AKCTIEPUMEHTAJIbHBIC

WJIA B HEJOCTATOYHOU
CTETIIEHU YMEET NMPOBOIUTH
M3MEpEHUs U HaOJIIO/ICHUS B
cdepe npodeccruoHaTBHOMI
JeATETbHOCTH,
00pabaTeIBaTh U

JIEMOHCTPUPYET HEIIOJHOE
YMEHHE MTPOBOJUTH U3MEPECHUS
1 HaOroieHus B cdepe
npodeccroHaTbHON
JIesITeNbHOCTH, 00padaThIBaTh U
MIPEJICTABIIATh

JEMOHCTPUPYET YACTUYHOE
YMEHUE NMPOBOJUTH U3MEPEHUS
1 HaOmroieHus B cdepe
npodeccroHaNbHON
JIeSITeTFHOCTH, 00padaThIBaTh U
MIPEJICTABIISATh

JIEMOHCTPUPYET IMOJHOE
YMEHUE NPOBOIUTH U3MEPEHHUS
1 HaOmroZIeHus B cdepe
npodecCHOHANTBHON
JIeITeNTbHOCTH, 00pabaThIBaTh U
MPECTABIIATh




JaHHBIC

MPEACTABIIATh
SKCIEPUMEHTAIIbHbBIE
JJaHHbBIE

OKCIICPUMECHTAJILHBIC TaHHBIC

OKCIICPUMCHTAJIbHBIC TaHHBIC.
YMeHus 0CBOCHEI, HO
JIOITYCKAOTCA
HE3HAYMTEIIbHBIC OIHOKH,
3aTPYAHEHHS TIPH TIEPEHOCE
YMEHHI1 Ha HOBBIE,
HECTaHJAPTHHIC CUTYAIIHH.

SKCIICPUMCHTAJIbHBIC TaHHBIC,
CBOOOJTHO OTEpUpYET
PUOOpPETEHHBIMU
YMEHUSMHU.

NOIIK-4.3. Nmeet
HAaBBIKU TIPOBEJICHHS
M3MEpEeHUN 1 HaOII0IeHU I
B cepe
npoheCcCuOHATBHOU
NEeSTETLHOCTH, 00pabOTKH
U TIPEJICTaBJICHUS
AKCIEPUMEHTAIBHBIX
TAHHBIX

OO0yuaromuiicst He uMeer
HaBBIKOB IIPOBEACHUA
W3MEpPEHNN U HAOIIOIeHUN B
cthepe nmpodeccnoHaTbHON
TeSITENBHOCTH, 00pabOTKN 1
MIPECTABIICHUS
9KCIIEPUMEHTAIBHBIX
TAHHBIX.

OO0yuaromuiicsi UMeeT HaBbIKK
B IIPOBENICHUS U3MEPEHUN U
HaOmoaeHui B cepe
npodeccroHaTbHON
JEeATENBHOCTH, 00pabOTKU U
HpeCTaBICHHS
9KCTIEPUMEHTAIBHBIX JaHHBIX B
HETIOJIHOM 00BEME,
JIOITYCKAOTCS 3HAYNUTEIIbHBIE
OILIMOKY, UCTIBITHIBAS
3HAYUTEIIbHBIC 3aTPYAHEHUS
IIpY IPUMEHEHHUH HABBIKOB B
HOBBIX CUTYyaLUsAX

OO0yuaromuiicst 9aCTUIHO
HNMECT HABBIKU B ITPOBCACHUSA
W3MEpEHUN 1 HAOJTFOICHUH B
chepe npodeccruoHaTbHOR
JEeATENBHOCTH, 00paObOTKH U
TIPE/ICTaBIICHYSI
JKCIEPUMEHTAIBLHBIX JAHHBIX,
JIOTTYCKasi HE3HAUYNTEIbHBIE
OIIMOKH, 3aTPYIHEHUS MTPU
MepEeHOCEe YMEHHUI Ha HOBBIE,
HECTaHIAPTHHIE CUTYAIUH.

OOyuaromuiicst B IOJJTHOM
00BbEME UMEET HABBIKU B
MPOBEJICHUSI U3MEPEHUMN U
HaOJIto/IcHNH B cdepe
npodeccrnoHambHOM
NeATEeNHbHOCTH, 00paOdOTKH U
MPE/ICTABICHUS
IKCTIIEPUMEHTAIILHBIX JaHHBIX;
CBOOO/THO TIPUMEHSET
MOJIYYEHHbIE HABBIKHU B
CUTYalIUSIX MMOBBIIICHHON
CIIOKHOCTH.




IIkanbl oeHMBAHUA Pe3YyJILTATOB IPOMEKYTOYHOM aTTECTALMHU M MX ONIUCAHHE:
Texkymuii KOHTPOJIb yCIIEBAEeMOCTH:
Tecmupoeanue OLICHUBACTCS 110 PEUMUHZ060U CUCHEME.

Tecm conepxut 6 BOmpocoB. 3a MpaBUJIbHBIN OTBET JaéTcs 2 6aia, 3a YaCTHYHO
npaBuiIbHBIN — 1 6amt. Takum 00pa3om, OIIEHKE «OTIMYHO» cOOTBeTCTBYeT 11-12 Gamnos,
OIICHKE «XOpomioy - 9-10 6auioB, OIeHKE «YIOBICTBOPUTEIBHO» - 7-8 OayoB. Ecim
oOyuaroniuiicss HaOpasl 6 1 MeHblIee 0alIoB, TO TECT CYUTAETCS HEYJOBIETBOPUTEIbHBIM U
JOJIKEeH OBITh MepEennCcaH.

Konmponvnvie pabomet nipeanaraioTcs pu 3aBepLICHUN U3yUSHUs pa3jiena u
OIICHMBAIOTCS M0 MATHOAUIBHOM cucTeMe, KOTOpast OIpeleNsieTcs peHTUHIOBBIMU OallIamMH.

Kpumepuu oyenxu koumponvuwix pabom. HabpaHHbIe OaJIbl IEPEBOIATCS B OIIEHKH TIO
MATHOATEHOM crcTeMe cireayronuM oopa3om: 10-14 6aioB COOTBETCTBYIOT OIICHKE
«YIOBIIETBOPUTEITBHO»; 15-18 OaJIJIOB COOTBETCTBYIOT OIIEHKE «XOpoIoy; 19-20 6aios
COOTBETCTBYIOT OIICHKE «OTIUIHOY.

Jlabopamopnuie pabomuel ONICHUBAIOTCS TI0O CUCTEME «3a4eT-HE3a4ueT». «3a4eT) CTaBUTCS
MIPU BBITIOJIHEHUH SKCTIEPUMEHTAIBHON YaCTH, KOPPEKTHOM 0(OPMIICHHH pabOThl U YCTHOM
3aIUTE TEMBI JJA0OPATOPHOI pabOTHI.

K koHIy cemecTpa 00yJaronuiics TOHKEH HAKUCaTh BCE MPEITIOKCHHBIE TECTHI U
KOHTPOJIbHBIE pa0OThI Ha OLICHKY HE HUXKE «YIIOBJICTBOPUTEIHHO» U TMOIYUUTh «3a4€T» I10
J1a00paTOPHBIM padboTaM.

B KOHUYe cemecmpa:
d)opMa npOMeofcymquozi ammecmayuus IK3amMeH.

[Ipomexyrounas arrectauus oOydarommxcsi B opMme 3K3aMeHa MPOBOIUTCA IO Pe3yjbTaTam
BBITIOJTHEHUS BCEX BUAOB yueOHOM pabOTHI, TPEAyCMOTPEHHBIX JaHHOW pabodel mporpaMMoi 1Mo JaHHOU
OUCLUIUIMHE, TP 3TOM YUUTHIBAIOTCS PE3YJAbTaThl TEKYLIETO KOHTPOJSA YCIEBAEMOCTH B TEUEHHE
cemectpa. OLEHKa CTENEHH AOCTIDKEHHS OOy4aromMMUCS IUIAHHUPYEMBIX Pe3YJIbTaTOB OOYYEHHUS IO
JUCLHUIUIMHE MPOBOAUTCS MPENojaBaTeseM, BeIyIIMM 3aHATHS MO JUCLUIUIMHE METOAOM 3KCIEPTHOU
oneHku. [lo uToraM mpoMeXyTOYHOH aTTecTaluy IO JUCHUILINHE «XuMus Mamepuanoe» - 3K3ameHy
BBICTABJISIFOTCS] OLIEHKU «OTIMYHOY, «XOPOILO», «YAOBIECTBOPUTEIBHO» UIIH «HEYIOBJIECTBOPUTEILHO.

Ilepen mnpoxokaeHMEM NPOMEXKYTOYHOH aTTecTallMM CTYAEHT JIOJDKEH BBIIOJIHUTH BCE
MPEATIOKEHHBIE TECTHl U KOHTPOJIbHBIE pabOThl HA OLEHKY HE HHXKE «YAOBIETBOPUTEIBLHO» U MOITYYUTh
«3ayer» Mo JabopaTopHBIM paboTaM. AKTHBHOE YdacTHEe B HMHTEPAaKTUBHBIX (opmax oOyuyeHus,
MOJrOTOBKA JOKIAJ0B B BHJIE MPE3CHTALMH MMO3BOJISIET 00y4aeMoMy TIyOxe pa3Ouparbesi B IpeaMeTe U
CBUJETENIBCTBYET O €TO BHICOKOM YPOBHE KOMIIETEHTHOCTH.



IlIkana oyenueanus

Onucanue

Omauuno

Buinonnenvt 6ce 6uodvt yuebHou pabomul, npedycmompennvle Paboueii
npoepammou. CmyoeHm OeMOHCMpUpyem CcOomeemcmeue 3HAHUL,
VMeHUll, HABbIKO8 NPUBEOCHHBIX 8 MAOIUYAX NnoKazameneti, onepupyem
NpUOOPEMeHHbIMU SHAHUAMY, YMEHUSAMU, HABLIKAMU, NPUMEHsSem ux 8
cumyayusx nosviuleHHon  croxchocmu. Ilpu  smom  mocym  Ovimb
O00ONnylUeHvl He3HauumenvbHbvle OWUOKY, HEMOYHOCMU, 3ampYOHeHUs npu
nepeHoce 3HAHUl U YMeHUll Ha HO8ble, HeCIMAHOAPMHble 3a0aHUs

Xopouwio

Buinonnenvt 6ce 6uovt yuebnoii pabomsi, npedycmompennvle Paboueti
npoepammou.  Cmyoenm  OeMoHcmpupyem HenonHoe, NPAaAGUIbHOE
coomeemcmeaue 3HAHUL, YMeHUll, HAGLIKOE NPUBEOEHHBIM 6 mabauyax
noxkazamenet, Jaubo eciu npu  dmom  Ovlu  donyweHvl  2-3
HecywecmsaenHble OUUOKU.

Yooenemseopumenvro

Buvinonnenvl 6ce 6uovt yuebnoii pabomoi, npedycmompennvle Paboueti
npoepammou. Cmyoenm OeMOHCMpuUpyem CooOmeemcmeue 3HAHUU, 8
KOMOPOM 0C8eujeHa OCHOBHAS, HAUbOIee BadCHAS Yacmb Mamepuald, Ho
npu SMom OONYWeHa 00HA 3HAYUMETbHASL OUUOKA UTU HEMOYHOCHIb.

Heyoosiemgopumenvho

He  evinoanen  ooun umu  bOonee  6udo8  yuebHnou  pabomol,
npedycmompennvix Paboueti npoepammoini. Cmyoenm Oemoncmpupyem
HeNnoIHoe COOMEEemMCmaue 3HAHUL, YMeHUU, HABbIKO8 HPUBCOCHHLIX 8
mabnuyax nokaszamenell, OONYCKAIOMCA — 3HAYUMENbHble — OWUOKU,
NposIGAAEMC  OMCYMCMGUE  3HAHUL, YMeHUll, HABbIKOE N0  psoy
nokasamenet, CmyoeHm UCHbINbIeAem 3HAYUMENbHbEe 3aMpPYOHeHUsl npu
ONEPUPOBANUL 3HAHUAMU U YMEHUAMU NPU UX NEPeHOCce HA HOosble
3A0aHUSL.




[Mpunoxenne 1 x
paboueii mporpamme
MMWHUCTEPCTBO HAYKM W1 BbICLLIEFO OGPA30BAHWA POCCUIMCKOWN dEOEPALINN

®EAEPA/IbHOE TOCY/JAPCTBEHHOE ABTOHOMHOE OEPA3OBATE/IbHOE YYPEX/EHME BbICLLETO OBPA30OBAHMA
«MOCKOBCKWA NONUTEXHUYECKUA YHUBEPCUTET»

(MOCKOBCKWUI NOJIUTEX)

®OH/I OHEHOYHBLIX CPEACTB

MO JUCHUILIUHE

«XHMHUSA MATEPHAIOB

Hanpasienue: 22.03.01 «KMarepuaJioBeieHre U TEXHOJIOTUH MATEPUAIOB»
[Tpoduns
«IlepcrieKTUBHBIE MATEPHAJIBI U TEXHOJIOTHH»
KBanmudukanus (CTeneHb) BBITYCKHUKA
bakaaasp
®dopma 00ydeHUs: OUHAA

Tuns! npodeccnoHanbHOM NESATELHOCTH: HAYYHO-UCC1€0068aAM e1bCKUIL,
MexHOoN02uYecKull

kadenpa «Xumbuorex»

Cocras: 1. [laciopT ¢oHIa OLIEHOYHBIX CPEICTB

2. Onucanne OLEHOYHBIX CPEICTB
KoMI1eKT KOHTPOJIbHBIX 3aJjaHUi 110 BapraHTaM
Bormpocsl o Temam/pasnienam TUCHUILIMHBI 17151 YCTHOTO OIpoca
KomruiexT TecToBBIX 3agaHui
TeMsbl 119 JOKJIag0B U Kelc-3alaHui
Bomnpocs k 3x3ameHam

CocraBureJn:
Aprtamonosa U1.B.

MockBa, 2022 ron



MOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWN

XuMHs MaTepUaJIOB

@I'OC BO 22.03.01 «MaTepuajoBeieHHe H TEXHOJIOTHH MATEPUATOB»

B nporecce ocBoeHUS JaHHOW TUCHUTIIIMHBI CTYACHT (OPMUPYET U IEMOHCTPHUPYET CIICTYIOIINE
001IeKyIbTYpHbIE U MPO(deccuoHATIbLHbIE KOMIETEHIMH !

CHCTEMHBIN MOIXO
TSI peleHUs
[MOCTABJIEHHBIX 33124

NYK-1.3. PaccmarpuBaer u
npeyiaraeT paroHaIbHbIC BAPUAHTHI
pelIeHHS TOCTABICHHOW 3a/1a4H,
WCIIOJIb3Ysl CHCTEMHBIN TIOJXO]I,
KPUTUYECCKH OIICHUBACT UX
TTOCTOMHCTBA U HEJIOCTATKU

KOMIIETEHIINH IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CreneHu ypoBHeii 0CBOeHHA
NH- O®OPMYJINPOB- ¢opmMupoBaH |OLIEHOYHOTO KOMIIeTeHI U
JEKC KA us cpeacrsa
KOMIIeTeHI U
i
VK-1 CriocobeH NVYK-1.1. Ananmmsupyer  3amady.[ieKuus, ba30Bblil ypOBEeHb
OCYILECTBIIATH TIOKCK, [BBICISS ee 0a30Bble cocTapstomue camocrosrens [K/P, Crioco0OeH UCTOIb30BaTh OCHOBHBIE 3HAHUS
KpUTHYECKHUiT aHAH3 NYK-1.2. OcymiecTBisieT MOUCK, Has pabota, [IC Mo MpuHIMNaM cOopa HHPOpMaIUH,
P KPUTHYECKH OLIEHUBaeT, 00001maeT, |cemuHapckue [YO CHCTEMAaTU3UPOBATh UX B PaMKax
CUCTEMAaTU3UPYET U PAHKUPYET BAHATUS, T npodeccnoHanbHOM e TEIbHOCTH.
MHpopMaLuH, nHpopMaIrio, TpeOyeMyIO JIst mabopaTOPHBI
[IPUMCHSTH pEIIECHHS TOCTABJICHHOM 3a1aun e paboTHI IMoBbINIEHHBII YPOBEHD

CriocoOeH caMOCTOSITENHHO peuiaTtb
HCCTaAaHJAPTHEBIC 3aJa4u, IIPOBOJUTHE HAYUYHO-
HNCCJIICA0BATCIILCKYHO pa60Ty, OCHOBBIBAsACh
Ha IIPAKTHUYICCKOM OIIBITC pa6OTBI C
I/IH(i)OpMaI_II/IOHHBIMI/I HCTOYHHMKAMM U OIIBITC
CO3JJaHUS HAYYHBIX TCKCTOB.




OIIK-1

Crioco0eH periarhb
3aa4un
podeccnoHaATBHO N
NesATeIbHOCTH,
[IPUMECHSIST METO,TbI
MOICTUPOBAHHS,
MaTeMaTH4eCcKOTOo
aHaJN3a,
€CTECTBEHHOHAYYHbBIE
1 OOIIeH)KEHEPHbIE
3HAHMS.

MOIIK-1.1. 3HaeT 0CHOBBI
MaTeMaTHKH, (PU3UKH, MEXaHHUKH,
XUMUH, THHOPMAITHOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI;
NOIIK-1.2. Ymeer pewath
CTaHJapTHbIE MPOECCHOHATIbHbIE
3a/1a4M ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHbBIX U
0OLIEMH)KEHEPHBIX 3HAaHUH, METOJIOB
MaTeMaTH4eCKOro aHaInu3a U
MOJIETUPOBAHUS

MOIIK-1.3. IMeeT HaBbIKM penIeHUs
3a/1a4 TPoPECCHOHATBHON
NEesITeNIbHOCTH, TPUMEHSISI METOIbI
MOJENUPOBAHNUS, MATEMAaTUYECKOTO
QHaJIM3a, €CTECTBEHHOHAYYHBIE U
00IIEeNH)KEHEPHBIC 3HAHUS

UIEKIIAS,
CaMOCTOSITEIb
Hasi paborTa,
CEeMHHAPCKHE
BaHSATUS,
1abopPaTOPHBI
e paboThI

K/P,

J1C
YO

ba3oBblii ypoBeHb

Crioco0O€eH HCI0JIb30BaTh 3HAHUS 110
OCHOBaM XHMHUU B peHICHI/II/I THUITIOBBIX
3ajau.

IloBbIlIEHHBIN YPOBEHD

Crioco0eH caMOCTOSITENIbHO peniaTh
HEecTaHIapTHbIE 3aa4y, IIPOBOJIUTh
Hay4YHO-HUCCIIeI0BaTENbCKYIO paboTy,
OCHOBBIBAsICh Ha 3HAHUHU OCHOB XUMUH,
MPUMEHSTh €CTECTBEHHOHAYYHbIE U
00IIIeNH)KEHEPHBIE 3HAHUS B
MpoeCCHOHAIBHON e TEHHOCTH.




OIIK-4 |Cnoco6en npoBoauth [MOIIK-4.1. 3HaeT ycTpoiicTBO TeKIINS, K/P, ba3oBblii ypoBeHb

M3MEPEHHS 1 npuOOPOB, 0OOPYIOBAHUS H camoctosTens [JIC CriocoOeH onepupoBaTh 0a30BEIMU

HaGmoenus B cepe METOMMKH TPOBE/ICHHS u3MepeHuil u [Has padora, YO 3BHAHUSAMH 110 YCTPOUCTBY HpI/I60p013 u

IpOdeCCHORATEHOM HaOJII0JICHUI B C(beupe cemuHapckue (T METOIMKaM TPOBE/ICHHS H3MEPEHUH B
npo(eCCHOHATLHOMN IEITETFHOCTH — 3aHATHS, cdepe npodeccruoHanbHON AEATEIbHOCTH B

ACATCIEHOCTH, NOIIK-4.2. YMeeT mpoBOIUTH mabopaTOPHBI HE CJIOHBIX CTAHAAPTHBIX CUTYaLIHSIX.

00padaTeIBaTh U n3MepeHus U HaOroIeHus B cepe |6 paboThI

[IPCACTABIIATD MpoQeccuoHAIbHOM 1eATEIbHOCTH,

OKCIIEPUMEHTAIbHBIE [00pa0aThIBATh U IPEICTABIAT IMoBbINIEHHBI YPOBEHD

aHHbIE PKCIIEPUMEHTAJIbHbIE JaHHbIE CriocoOeH TBOpYECKH aHAIM3UPOBATh U
MNOIIK-4.3. UmeeT HaBBIKK MPUMEHSTH YI1yONE€HHbIE 3HAHUS 10
[IpOBEJICHUS] U3MEPEHU U yCTpOICTBY NpUOOPOB U METOAUKAM
HaOmroeHNH B cepe MPOBEACHUS U3MEpEeHUl B cepe
MpodeccrnoHalIbHOM npodeccrnoHalbHOM IEeSATENBHOCTH B
NesITeNIbHOCTH, 00paboTKU U CIIO’KHBIX, HECTAHAAPTHBIX CUTYALIUAX,
[IPEICTAaBICHUS MoKa3bIBasi O0JIbIINE YMEHUS U HABBIKH B
HKCIIEPUMEHTAIBHBIX JaHHBIX MPOBEICHUH U3MEPEHU, 00paboTKe U

MPCACTABJICHUU SKCIICPUMCHTAJIBHBIX
JTaHHBIX.




[Ipunoxenune
K paboueii mporpamMme

HepequL OLCHOYHBIX CPEACTB II0 JUCHUIIJIHHE «XumMus MaTepuajioB»

HaumeHoBaHue
Ne IIpeacraBiieHue OLIEHOYHOT O CPECTBA B
oC OLEHOYTHOTO Kpartkasi XapakTepuCTHKA OLlEHOYHOI'0 CPe/ICTBA DOC
cpeacTBa
KonTtponbHas padota [CpencTBo MpPOBEPKH €HU TMPUMEHSATHh TMOJYYEHHbIC 3HAHUS IS N
1 P p el POBEPIH yM P i a O0pa3zer; KOHTPOJIBHON PabOThI
(K/P) [penIeHus 3a/1a4 ONPEIEICHHOTO TUIA 10 TEME UM pa3lieny
Moknaz [IpoayKT caMOCTOSATEILHOW pabOTHI CTY/IEHTA, IPEACTABIISIIONTUN COO0M
2 oo 6I_HC’HI/IC MyOIMYHOE BBICTYIJICHHE TI0 MPEICTABICHHIO MOTY4YE€HHBIX pe3yapTaToB |['€MBbl TOKIan0B,
(J10) [peIIeHUsT OTIPeIeTICHHON YIeOHO - TPAKTUYECKOH, YIeOHO- COOOIIeHN
MCCIEA0BATENIbCKON WM HAYYHOU TEMBI
VerHbIi onpoc, CpencTBO KOHTPOJISI, OpraHM30BaHHOE KakK ClielualibHas Oecena
coOeceoBaHue, [eJarorunyeckoro paboTHUKA ¢ 00y4JaroIIMMCs Ha TEMBI, CBSI3aHHBIE C BOIDOCLL K
3 |oOcyxneHue keiic-  m3ydaeMoil AUCHHUILUIMHOMN, U PACCUNTAHHOE Ha BBIICHCHHE 00bheMa p
o TeMam/paszieniaM AUCHUILITUHBI
BadaHUL 3HAaHUU o6yqafomeroc;1 110 OIIPEACICHHOMY pa3aeiy, TEME, np06JIeMe 58
(YO) IT.I1.
Tecr Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHUH, TIO3BOJISIFOLIAs
4 (T) AQBTOMATU3MPOBATh MPOLEAYPY U3MEPEHUSI YPOBHS 3HAHUN U YMEHUU O0pasibl TECTOB C OJJTHUM BapUaHTOM.

oOyuaromierocs




7. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeyeHne JUCHUIINHBI.
Ocnogenas rumepamypa:

1. Xumust: yueOHUK ¥ PAKTHUKYM IS IpuKiIagHoro 6akanaspuara / T.B.MapteiHoBa, 1.B.
AprtamonoBa, E.b. l'ogyHos — M.: U3narensctBo KOpaiit, 2015. — 394c.

2. O6mras xumus. H.JI. Tnmuaka, M. FOpaiit, 2012. — 898c.
3. Opranndeckas xumus. A.1. Aprémenko, Breicmias mikosa, M., 20051

4. Oprannueckas xumus. Areesa 0.C., PycakoBa C.M., I'opuues WN.I'., 3pix H.B., ApramonoBa
N.B..—M.: MI'TY «MAMW», 2010. — 112 c. (Ne 2345)-30 k3.

5. Opranuyeckas u ouoopranndeckas xumusi. Yacte 1. Koteixosa O.A., Jlonmakos /1.B.,
MatseeB A.B. - M.: Mockosckuii [lomutex, 2019, 207¢. 100 3k3.

Jlononnumenvnasn numepamypa:

1. 3aganus A719 caMOCTOSITETLHOM paboThI: yueOHOE ocodue [DnexkTpoHHsiid pecypc]/ T.B.
MaprteiHoBa; nof pea. aBropa.- M.: MI'TY «MAMI», 2011. — 117c. URL:
http://lib.mami.ru/lib/content/elektronnyykatalog

2. 3amaun u ynpaxkaenus mo oomiert xumun / H.JI. I'muaka — M.: uznarensctBo «kKHOPYCy,
2012. — 240c.

3. Xumus 119 MH)KEHEPOB B IPUMEpax, TecTax, 3anadax. @.3. bamaes, M., Uzn. MT'T1Y, 2014.(B
OnbIMoTeKe Ha ABTO3aBOJICKOM).

4. O0mas 1 HeopraHuyeckast XuMusi: [ IaeKTpoHHbIN pecypc] yueonuk / H. C. AxmeroB. — 11-¢
u3 ., crep. — Cankr-IlerepOypr: Jlans, 2020. — 744 c. — ISBN 978-5-8114-4698-8. — Tekcr:
ANEKTPOHHBIN // JIaHb : 3neKTpoHHO-O0MbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/130476

5. JIaGopaTopHbIe U CEMUHAPCKUE 3aHSTUS MO OOIIEH 1 HEOPraHUYECKOW XUMUH [ DIEKTPOHHBIH
pecypc]: yue6Hoe nmocobue / H. C. Axmeros, M. K. A3zuzoBa, JI. . bagsiruna. — 6-e uzza., crep.
— CanxkrlletepOypr: Jlans, 2014. — 368 c. — ISBN 978-5-8114-1716-2. — Texkcr:

ANEKTPOHHBIN // JIaHb: aeKTpOHHO-0MOMMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/50685

6. O6mas xumus. H.B. Koposun, M., Beiciias mkona, 2009.
7. OcHOBBI oprannueckoii xumuu ans uwkenepon. @.3. banaes, A.X. Xaiipu, M., MY, 2012.
B) IpPOrpaMMHOe o0ecrieyeHre 1 HHTEPHET-pPecypehbl:

HuTepHeT-pecypehl BKIIOUAIOT YUeOHO-METOANYECKUE MATEPUAITBI B DJICKTPOHHOM BUJIC,
npejcTaBieHHbIe Ha caite hitp://lib.mami.ru/ebooks/,a Taxke Ha caiite http://mospolytech.ru B pasaene
«bubnuoreka»



https://e.lanbook.com/book/50685
http://lib.mami.ru/ebooks/

LMS kypc mo o0rieii 1 HeopraHMYecKO XUMHUH:
https://Ims.mospolytech.ru/course/view.php?id=3149

8. MaTepHaHbHO-TeXHI/I‘leCKOC odecneueHue AUCIHHUIIJINHDBI.

Crenmanu3upoBaHHble y4eOHblE ayIUTOPUM M J1a0OpaTOpUU IO XUMHM Kadeapbl
«Xumbunorex», ocHamEHHBIE  O00OpyIOBaHWEM, NPUOOpPaMH, pEaKTHBAMH,  y4eOHO-
METOIMYECKUM MaTepUaioM, He0OX0AUMBIMU ISl yUeOHOUM 1 HAy9HOH pabOTHI, B TOM YHCIIE:

1 129626, r. MockBa, | Aymutopus 411, Cronbl, CTynbs, ayauTOpHas J1OCKa,
yi. [TaBna Xumus pabodee MeCTO MpenoAaBaTels: CTOJI,
Kopuaruna, 1.22 ctyi1. O6GopynoBanue: 1) HOYTOYK,
crp. 1 MYJIbTUMEIUMHBINA [IPOEKTOP c

NEPEHOCHBIM YKPAHOM;
2) HaOop peakTHBOB U J1AOOPATOPHOM
OCYABI s MPOBEACHUSA
1ab0paTOPHBIX padoT;

3) oGopymoBanue i y4deOHOU

paboTHI:

(boTORIEKTPUUECKHIA KaJIOpUMETP,
AKBAUCTUILIIATOD, AHAJIMTHNYCCKUE
BECHI, TEXHUYECKUE BECHI,
¢dTOopomIacToBbIE KaJIOpUMETPHI,
TEPMOMETPBI, aAPEOMETPhI, MATHUTHBIE
MEIIaNKHU, JNEKTPOTUIUTKH.
3JIEKTPOJIU3EPHI, pH-meTp-

HOHOMETPHI, crnekTpodoTomerp CD-
56, BBITSDKHOM mIKad.

4) HacTeHHbIC TaONHUIBI, MAaKETHI,
KOJUICKIIMM O0Opa3IoB MaTepHaioB U

MUHEPAJIOB.

2 129626, r. MockBa, | Ayautopus 433, CrtoJibl, CTYyNbsl, ayAMTOpPHAs JOCKa,
yi. [1aBna Xumus Pabouee mecto mpemnogaBartensi: CTOJI,
Kopuaruna, .22 cryn. OOGopynoBanue: 1) HOYTOYK,
ctp. 1 MYJIbTUMEAUNHBIN MPOEKTOP c

HIEPEHOCHBIM KPAaHOM;
2) HaboOp PEaKTUBOB M J1AOOPATOPHOU
HOCY/IBI TSt IPOBENICHUS
71a00paTOPHBIX PabOT;

3) oOopynoBanue ans  y4eOHOMH

paboThI:

(doTo31eKTpUUECKUit KaJOpUMETD,
aHAJIUTMYECKHE BEChl, TEXHUYECKHE
BECHI, ¢dTOpoIIIacTOBbIE
KaJOPUMETPBI, TEPMOMETPHI,

apeoMEeTpbl, MAarHuTHbIE MEILIAJIKH,
SIEKTPOIUIUTKH. ANEeKTpoausepsl, pH-
METP-HUOHOMETPBI, BBITSHKHON HIKaQ.
4) HaCTCHHBIC TAOJMIIbI, MAKETHI.



https://lms.mospolytech.ru/course/view.php?id=3149

129626, r. MockBa, | Aynutopus 511, Cronbl, CTyNbs, ayAMTOpHAas JOCKa,

yi. [laBna Xumust Pabouee mecto mpemoaaBaTens: CTO,
Kopuaruna, 1.22 ctyn. O6GopynoBanue: 1) HOYTOVK,
ctp. 1 MYJIbTUMEIUMHBINA IIPOEKTOP c

NEPEHOCHBIM YKPAHOM;
2) Habop peakTUBOB W JaOOpPATOPHOI

MoCyanl JJIA IMPOBCACHUA
1abopaTOPHBIX padoT;

3) oOopynmoBanme s y4eOHOU
paboThI:

(bOoTORNIEKTPUUECKHI KaJIOpUMETP,

AKBAIUCTUIITIATOP, TCXHUYCCKHUEC BECHI,
TEPMOMCTPEBI, apCOMCTPLI, MArHUTHLIC

MEIIAaJIKH, OJICKTPOIIJIIMTKH.
aneKkTponusepsl, Goromerp KDK-3-01
(hoTodeKTpHYECKUH, YCTaHOBKa c

BPAlJAFOIIMMCSI JUCKOBBIM  BJIEKTPOJIOM
(BO/1-06), aBTOMATHYECKHA THUTPATOP
TitroLine Alpha, morenmmocrar Mmapku
IPC PRO-M, B pH-merp-noHOMETpHI,
pedpakToMeTp, BBITSHKHOM 1IKad
4) HAaCTCHHBIC TAOIHIIbI, MAKETHI.

[Tporpamma cocraBieHa B cooTBeTCTBHU ¢ DeepaibHBIM TOCY1apCTBEHHBIM
00pa3oBaTebHBIM CTaHIAPTOM BBICIIETO 00Pa30BaHUsI 110 HAIIPABICHHIO MOITOTOBKH
Oakamnaspos 22.03.01

9. MeToauyeckne peKOMEHIANNH JIJIsI CAMOCTOSITEIbHOM padoThl CTY/IEeHTOB

CamocrosTenbHas pa60Ta ABILICTCA OJHUM M3 BHIOB IIOJYYCHHA 06pa30BaHI/I${
O6yLIaIOH_II/IMI/ICH M HaIlpaBJICHA Ha:

- M3yYCHHE TEOPETHYECKOTO Marepuaja, MOJrOTOBKY K JICKIIMOHHBIM U CEMUHApPCKUM
(IPaKTUYECKUM) 3aHATHAM

- INOATOTOBKY K TCCTUPOBAHUIO

- HOATOTOBKY K Ha60paTOpHLIM H KOHTPOJIbHBIM pa60TaM

- IOBBIIICHHUC KOMIICTCHTHOCTH IIPHW BBIIIOJIHCHHU TBOPYCCKUX 3aJaHUM B IIOATOTOBKE
AO0KJIaa0B, COO6H_ICHPII>'I; B AKTUBHOM Y4aCTUH, pCLIasa Kelc-3adaHusl.

CamocrosTenbHas paboTa CTyJIEHTOB MpPECTaBiseT co00i BakHeMHIIee 3BeHO yuyeOHOTro
mporecca, 0e3 MpaBWJIBHONW OpraHM3allMd KOTOPOro OOydaroluiics He MOXeT ObITbh
BBICOKOKBATU(DUITUPOBAHHBIM BBIITYCKHHUKOM.

CTyneHT JOJKEH IOMHUTb, YTO TPOBOJUTH CAMOCTOSITENIBHBIE 3aHATHS CIEAYET
peryasipHo. OueHb BaXHO NPUJIOKHUTh MAaKCUMYM YCHJIMM, BOJIM, 4TOOBI 3acTaBUTh ceOs
paboTath C MOJIHOW Harpy3Koi C MepBOro JHS.



He cnenyer oTknanpiBaTh paboTy Takke M3-3a HEpaOOUEro HACTPOEHHSI UM OTCYTCTBUS
BIOXHOBeHHUs. HacTpoenune HyxHO co3gaBath camoMy. [loHnmanue HE0OX0IUMOCTH
BBITIOJTHEHUST palOOThl, 3HAHHWE ILEJIH, OCMBICICHUE IEPCIEKTUBBI OJAroNnpHsATHO BIMAIOT Ha
HAaCTPOCHHUE.

Kaxxp1it cTyieHT TOKEeH caM IJIaHUPOBaTh CBOKO CAMOCTOSTEIBHYIO PabOTYy, HCXOIS U3
CBOMX BO3MOKHOCTEH M NMPUOPUTETOB. DTO CTUMYJUPYET BHIIOJHEHUE pabOThI, co3aaeT OoJiee
CIIOKOMHYIO 0OCTaHOBKY, YTO B UTOTE TIOJIOKUTEIBHO CKa3bIBAETCS Ha YCBOCHUH MaTepHaia.

BaxHo mosiHee yuecTb 00CTOATENBCTBA CBOCH PaOOTHI, YSICHUTD, YTO SIBIISICTCS TJIABHBIM
Ha JIaHHOM JTarle, KaKyko MOCIIeI0BaTeIbHOCTh pabOTHI BHIOPATh, YTOOBI BHITIOJHUTD €€ JIy4Ile U
C HAUMEHBIIVMMH 3aTpaTaMHd BPEMEHH U SHEPTHH.

JI71st TUI0TI0TBOPHOM pabOThl HEMAJOBaXKHOE 3HAYCHHE MMEET 00CTaHOBKA, OpraHU3AIIHs
pabouero mecra. Hy)xHO 100UTHCS, YTOOBI MECTO pabOTHI IO BO3MOXHOCTH OBIJIO TTOCTOSTHHBIM.
PabGora Ha mnpuBbIYHOM MecTe nenaeT ee Oosiee MIOAOTBOPHOM. I[IpoayKTHMBHOCTH pPabOTHI
3aBUCHUT OT IPAaBUJILHOTO YepeoBaHus Tpyaa U oTabixa. [loaTomy Kaxkable yac Wi JBa CleayeT
nenatb nepepblB Ha 10-15 MuHyT. BBIXOIHBIE JHM Jydllle NOCBATUTH AKTUBHOMY OT/ABIXY,
3aHSTUSIM CIIOPTOM, MPOTYJIKaMU Ha CBEXEM BO3/ayXe U T.JI. J[axe nepekiitoueHue ¢ OAHOro BUjia
YMCTBEHHOU pabOThl Ha IPYrOi MOKET CIIY>KUThb aKTUBHBIM OTJIBIXOM.

CryneHT [oJDKEeH MOMHHTh, YTO B Ipoliecce OOy4YeHHUS Ba)KHEWIIYI0 pOJIb WIpaer
camocCTosiTeNIbHasg paboTa ¢ KHUTOW U MHTEpHeT-pecypcamu. Hayuuthcs paboTaTh ¢ KHUTOH —
BaKHEWIIass 3amavya cTyaeHTa. be3 3Toro HaBeika OyneT Ype3BBIYAMHO TPYIHO H3Yy4aTh
MPOrpaMMHBIN Marepual, ¥ MHOTO BpeMeHH OyJIeT MOTpaueHo HepaluoHanbHO. Pabora c
KHUTOM CKJIaJbIBAaeTCsl M3 YMEHHsS MOA0OpaTh HEOoOXOIuMble KHUTH, pa3o0paThCsi B HHUX,
3aKOHCIIEKTHPOBATh, BHIOPATh IJIaBHOE, YCBOUTH U MPUMEHUTh Ha IPAKTHKE.

10. MeToauyeckne peKOMEHIAIUM /IS NPenoaBaTesis

OCHOBHBIM Tpe6OBaHI/IeM K IPEroJaBaHUIO JUCHUIITIMHEBI ABJIACTCA TBOp‘l@CKHI}'I,
HpO6J'ICMHO-I[PI3J'IOl"OBBIfI I/IHTepaKTI/IBHHﬁ nmoaxon, HOSBOJ’IHIOH_[I/Iﬁ IIOBBICUTb HHTCPECC
CTYACHTOB K COACPKaHUIO y‘lC6HOl"O Marcpualia.

OcHoBHas (bopMa HU3YUYCHHUA U 3aKPCIINICHUA 3HAHHUH 110 3TOM JUCHHUIIIIMHE — JICKIIHOHHAaA
" IMpaKTUYCCKasd. HpCHOHaBaTeJ'IB JAOJDKCH MOCIICAOBATCIIBHO IIPOYUTATh CTYACHTAM P HCKHHﬁ,
B XOH€ KOTOPBIX CJICAYET COCPCAOTOYNTb BHHMAHUE Ha KIKOUYCBBIX MOMCHTAX KOHKPETHOIO
TCOPCTHUUCCKOI'0O Marcpualia. Taxxe npenoaaBareiib OPraHU3ycT IMPOBCACHUC INPAKTUYCCKHUX
3aHIATUN TaKUM 06pa30M, YTOOBI AKTUBU3HUPOBATb MBIIJICHUE CTYACHTOB, CTUMYJIHNPOBATH
CaMOCTOATCIBHOC H3BJICUCHHC HMHU H€O6XOI[HMOﬁ I/IH(bOpMaI_[I/II/I HU3 pa3/IMYHbIX HCTOYHHUKOB,
CpaBHI/ITCHLHHﬁ aHaJIu3 MCTOA0B pemeHI/Iﬁ, COIIOCTABJICHUEC IIOJIYUCHHBIX PE3YyJIbTATOB,
(I)OpMyJ'II/IpOBKy H apryMmeHTaIl ko COOCTBEHHBIX B3IIs110B HAa MHOT'UC CIIOPHBIC HpO6HCMBI.

B mpornecce oOyueHHs CTYIEHTOB HCHOJB3YIOTCS pa3iIMuHble BUABI YU€OHBIX 3aHATUH
(ayIMTOpHBIX M BHEAYAMTOPHBIX): JIEKIIMH, CEMHUHAPCKUE 3aHATHs, KOHCyabTauuu U T.1. Ha
NIEPBOM 3aHATHM IO JAHHOW y4yeOHON AMCHUIUIMHE HEOOXOJMMO O3HAKOMHUTH CTYJICHTOB C
MOPSIKOM €€ M3Y4YEHHs, PacKpbITb MECTO M pOJib JAUCLUUIUIMHBI B CHCTEME HayK, €€
MPAKTUYECKOEe 3HAUE€HUE, JOBECTH JI0 CTY/IEHTOB TpeOOBaHUs KadeIpbl, OTBETUTH Ha BOIPOCHI.

HpI/I MOATOTOBKEC K JICKIIMOHHBIM 3aHATUAM 11O KYpCY «XuMus MaTCepuruaIoB» HCO6XOI[I/IMO
npoaymMarh Ijiad €ro npoBCACHUA, COACPIKAHNC BCTyTIPITGJIBHOfI, OCHOBHOM M 3aKIIOYUTEIHLHOMN
qaCcTu JICKOWMH, O3HAKOMHUTBCA C HOBHHKaMH yqe6H0171 U METOAUYECKOM JINTCPATYPHI,



HYGJII/IKaI_[I/ISIMI/I HepI/IOI[I/I‘IGCKOf/'I néyaTtu 1o TeMC JICKHMOHHOTO 3aHATHSA, ONPCACIUTL CPCACTBA
MaTCprUaJIbHO-TCXHUYCCKOT'O obecreueHust JICKOHMOHHOT'O 3aHATHA U NOPAAOK UX HCITIOJIb30BAHUA
B XOA€ UTCHUA JICKIIUH. YTOYHHUTE 1IJ1aH MMPOBCACHHUSA MPAKTUYCCKOI'0 3aHATUA IO TCMC JICKIIUH.

B XOJC JICKIIMOHHOI'O 3aHATHA MMPENoaaBaTC/ib JOJDKCH HAa3BaTh TEMY, y‘-Ie6HbIe BOITPOCHI,
O3HAKOMUTHb CTYACHTOB C ICPCUHHEM OCHOBHOM H I[OHOJIHI/ITGJILHOﬁ JIMTCPATypbl 11O TEMC
3aHATU.

Bo BcrynurenbHOM yacTH JieKUMHM OOOCHOBATh MECTO M POJIb M3Yy4yaeMOl TeMbl B
y4eOHOH TUCIUILTUHE, PACKPBITH €€ MPAKTUIecKoe 3HaueHue. Eciin unTaercs He nepBas JeKIHs,
TO HEO0OXOAMMO YBSI3aTh €€ TEMY C IpEIbIAYIIel, He Hapylias JOTHKH W3JI0XKEHHS Y4eOHOTO
Martepuana. JIekuuro cieayeT HaunHaTh, TOJIbKO YETKO 0003HAUMB €€ XapakTep, TEMY U KPYT TeX
BOIIPOCOB, KOTOPBIE B €€ X0J€ OyIyT pacCMOTPEHBI.

B ocHOBHOW wYacTu JEKIUM CIEAYeT PAacKPBhIBaTh COJEpKaHHE YYEOHBIX BOIPOCOB,
aKIICHTUPOBAaTh BHUMAHHME CTYJE€HTOB Ha OCHOBHBIX KAaTEropusX, SIBJICHHSIX M IMpoIleccax,
0COOEHHOCTSIX UX MPOTeKaHus. PacKkpbIBaTh CYIIHOCTh M COJIEPKAHUE PA3TUUHBIX TOUCK 3PCHHUS
W Hay4HBIX TMOJXOJIOB K OOBSCHEHHWIO TE€X WIM HHBIX SBICHWM W TmporeccoB. Cremyer
apryMEHTHPOBAHO 00OOCHOBATh COOCTBEHHYIO MO3UIIMIO MO CITIOPHBIM TE€OPETUUYECKUM BOTIPOCAM.
[IpuBouTH MpUMeEpHI. 3a/1aBaTh MO XOJY M3JOKECHUS JIEKIIMOHHOTO MaTepHalia PUTOPHYECCKUE
BOIPOCHI U CaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET AKTUBHU3AIMH MBICITUTEIHHON
JESITETFHOCTH CTY/ICHTOB, TOBBINICHUIO WX BHUMAaHHUS M WHTEpPEca K MaTepHally JEKIHUH, €€
cojaepxanuto. [IpemogaBarens M0JDKEH pyKOBOIUTH pabOTON CTYACHTOB MO KOHCIIEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepHalia, MoJ4epKUBATh HEOOXOAMMOCTh OTPaKEHUS B KOHCIIEKTaX OCHOBHBIX
MOJIO)KEHUI U3y4aeMOU TEMBI.

B 3akmrounTensHON YacTH JIEKIMH HEOO0XO0auMO COpMYIUpPOBATH OOIIME BHIBOJBI TIO
TEeMe, PaCKpPHIBAIOIINE COJEPKAHNUE BCEX BOMPOCOB, TIOCTABICHHBIX B JIEKIUU. OOBSIBUTH IJIaH
OUYEPEHOTO CEMHHAPCKOTO HJIHM JIAOOPATOPHOTO 3aHSATHsS, JAaTh KpPAaTKUE PEKOMEHIAIMH TI0
MOJITOTOBKE CTYACHTOB K CEeMHHapy HiM JlabopaTopHod pabote. [Ipm 3TOM BO BceX yacTsix
JEKIIMM HEOOXOJUMO BECTH JUAIOT CO CTYACHTAMH M JaBaTh CTYACHTaM BO3MOXXHOCTh
JTMCKYTHPOBATh MEXKILy COOOM.

]_IeJ'IB MMPAKTUICCKUX 3aHATHH - 00eCHeYuTh KOHTPOJIb YCBOCHUSA y‘IC6HOFO Marcpuaia
CTYACHTAMH, PACHIMPCHUC H YFHY6J'ICHI/IC 3HaHI/II71, IMOJIYYCHHBIX MMH Ha JICKIUAX W B XOI€
CaMOCTOSITEIIbHOM pa6OTBI. IloBwiIcHUE 3(1)(1)6KTI/IBHOCTI/I IMPAKTUYICCKUX 3aHATUH JOCTHUIacTCsA
IIoCpCaACTBOM CO3JJaHHA TBOp‘lGCKOfI O6CTaHOBKI/I, pacnonara}omeﬁ CTYACHTOB K BBICKA3bIBAHUTO
COOCTBEHHBIX B3I A0B H CY)KI[GHI/II‘/'I 10 O6CY)KI[8.€MBIM BOIIpOCaM, KCIAHUK Yy CTYIACHTOB
HOpa6OT8.Tb Y AOCKH IIpH PCLICHHUHU 3a1a4.

ITocne kaxaoro JEKIMOHHOIO U MPAKTUYCCKOI'0 3aHATHUA CACIATb COOTBCTCTBYROIIYIO
3aIlMCh B KYPHAJIaX yd€Ta IOCCHIaCMOCTHU 3aHATUN CTYACHTAMH, BBIAICHUTL Yy CTApOCT y‘le6HLIX
rpymnmn  HOpuYuHBL  OTCYTCTBHUA  CTYACHTOB HA  3aHATUAX. HpOBOI[I/ITB rpynmoBbIC U
HHAUBUAYAJIbHBIC KOHCYJIbTAUU CTYACHTOB II0 BOIMMPOCAM, BOSHHUKAIOMIUM Y CTYACHTOB B XOI€
X IMIOATOTOBKH K TeKyIueﬁ )51 HpOMe)KYTOQHOﬁ arTeCTallii TII0 yqe6H0171 JUCIUITIIINHE,
PEKOMCHIOBATH B IOMOIIb yqe6HHe " IpYyruc MaTepuajibl, a TAKXKE CIIPABOYHYIO JIUTCPATYPY.

B nexmuoHHBIX WX MPAKTUYCCKUX 3aHATUAX HCO6XOJII/IMO BECTU AUAJIOT CO CTyACHTAMU U
AaBaTb UM BO3MOKHOCTD 3a/1aBaTh BOIIPOCHI U TUCKYTUPOBATHL MCKIY co0o1ii.

HpCHO,Z[aBaTCJ'IL, HpI/IHI/IMaIOIJ_II/Iﬁ OK3aM€H, JIMYHO HCECET OTBCTCTBCHHOCTL 3a
MPaBHJIbHOCTL BBICTABJICHUA OLICHKU.



lpunoxceHue 2

CprKTypa U COACPKaHUEC TUCHUIIINHBI «XuMus MaTepHaJI0B» M0 HANIPABJICHUIO IIOATOTOBKHA

22.03.01 «MaTepuajioBeieHHe M TEXHOJIOTHH MAaTepPHaJIOB» (DakajaBpHar)

Buabi yueOHoii padorsl,
BKJII0Yasi CAMOCTOSATEIbHYIO Buabl camocrosiTe/ibHOMH padoThI dopmbl
atrecra
@
2 |Ix a0oTy CTYIeHTOB CTYJ€eHTOB
Pasnen & I3 & P y A ’ e Hum
()]
s =)
3 |2 § M TPYAOEMKOCTh B 4acax
n/n
/ Pede
n | n/c| naé CPC KCP K.P. | K.N. Pre K/p | 3 3
part
IlepBblii Kypc, NepBbIA ceMecTp
Pa3znen 1: Teoperuueckue 0CHOBBI
0o01Ieil 1 HEOPraHUYEeCKOH XUMUH
Beenenune. OcHOBHBIE KacChl
HEOPraHMYECKUX COCIUHEHUI.
1 Jlabopamopuas paboma no meme: 1 1-2 2 4 4
«OcHogHble K1accvl HeOpP2AHUYeCKUx
gewecme
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE
€aKIINH;
2 P 1 3-4 2 2 4
Jlabopamopnas paboma no meme
«Okucnumenvro-




60CCmMaHoBUMeNlbRble peaKkyuuy

XUMHYECKUN DKBUBAIIECHT

Jlabopamopnas paboma no meme
«Onpedenenue Xumuyecko2o
OKBUBANICHMAY.

5-6

Crpoenue atomoB. [lepuoanueckuii
3aKOH ¥ TEePHOANYECKas CHUCTeMa
3IIEMEHTOB

XuMH4eckas CBA3b

CrpoeHue BellecTna.
Kpucrannnueckue pemeTku.

Jlabopamopuas paboma no meme:
«Tun xumuuecxoii cesaszu. Cmpoenue
KPUCMALIUYECKUX PeULéMOK».

9-11

OIIEMEHTEI XUMUYECKOU
TEPMOTUHAMUKH

Jlabopamopuas paboma no meme
«Onpedenenue meniogozo 3¢gexma
peakyuuy

12-14

XuMH4YeCKass KUHETHKA.

Jlabopamopnas paboma no meme
«Cropocmu xumuuecKkol peakyuuy

15-16




XHUMHUYECKOE PAaBHOBECUE

Jlabopamopnas paboma no meme
«Xumuueckoe pasnogecue. Cnocobwvl
CMewjeHUsi PA6HOBeCUsL»

17-18

CbopMa aTtrectanmum 3a 1 ceMecTp

Bcero yacoB no 1ucMILJIMHE B
MEPBOM CEMECTPE

36:

18

18

36

Bropoii cemectp.

Paznen 2: PacTBopbl.
DIeKTPOXUMHYECKHE MPOLECChI.

Teopust 37EKTPOTUTUYECKOIN
nuccouuanuu. CunbHbIe U cialble
anekTpoautThl. CTeneHu u
KOHCTaHTBI AUCCOIHAIIHIA.

Jlabopamopuas paboma no meme:
«Dnekmponumuyeckast
ouccoyuayusLy

Cemunap: mecm «neKmpoaumol»

1-2

Peakuuu noHHOTO oOMeHa

Jlabopamopnas paboma no meme:
«Bzaumooeticmaue 31eKmpoaumos»

3-4




I'anpBaHMYECKHE DIIEMCHTEI

Jlabopamopnas paboma no meme:
«l anveanuyeckue 21eMeHmuol» 2 5-6

Cemunap. Tecm: «[ anveanuueckue
I1eMeHMbLY)

DNeKTpOoIN3 pacIulaBOB U PACTBOPOB

Jlabopamopuas paboma no meme:
«INIeKMPOAU3 Coeu»

Cemunap. Tecm: «dnekmpoaus»

Koppo3ust MeTannoB u MeTo bl
3aIATHI OT HEE.

Jlabopamopuas paboma no meme:
«Kopposzus memannoe» 2 9-10

Konmponvnas paboma no pazoeny
«Pacmeopul. Inekmpoxumuueckue
npoyeccoi»

Knaccudukanus aucrnepcHbIX
cucteM. VICTUHHBIE U KOJIJIOUTHBIE
pacTtBopsl. CriocoObI BEIpasKEeHUS
KOHIIEHTPALIU pacTBOPOB. 2 11-12

Jlabopamopuas paboma no meme:
«Pacmeopvr»




Cemunap. Tecm: «Cnocoowi
BbIPACEHUS COCMABA PACMEOPA»

I'mapoisns couneit.

Jlabopamopuas paboma no meme:
«l'uoponuz coneti»

Cemunap. Tecm: «l'uoponus coneti»

13-14

[TepexoaHbie MeTAIIIBI.
KowmrnekcHeie conu.

Jlabopamopuas paboma no meme:
«KomnnekcHuvle conu»

15-16

Hauana oprannueckoit Xumuu:
TEOpHUsl CTPOEHUS, Kiaccuuxarus
OCHOBHBIE Kiacchl. [Ipupoanbie
HCTOYHUKHU YIJIEBOJIOPOIOB.

Jlabopamopuas paboma no meme:
«Cgolicmea opeaHuyecKux eeujecme

17-18

®dopma aTTecTAUN

Bcero 4yacoB mo AMCHHUILINHE BO
BTOPOM ceMecTpe

54

18

18

18

54

Bcero 3aroa

180

90

36

18

36

90




Komnnexkmot KonmpoibHbix padom, mecmog, 60npocsl 0Jisi yCHIHbIX ONPOCOE
KonTposbnasi padora (oOpaselr BapuaHTa)

KpuTtepnu onieHKH KOHTPOJILHBIX PadoT: KaXXI0€ 3a/JaHHE OLICHUBAETCS U3 4-0alIoB;

- OIICHKA «3aYTEHO» BBICTABIISICTCS CTYACHTY, eciii Habpano 10 — 20 6amios;

- OLIEHKA «HE 3aUTEHO» BBICTABIIAETCS CTYAEHTY, eciau HaOpaHo 0 — 9 Gaos.
HaGpannbie 6ayuibl mepeBOIATCS B OIIEHKH 10 MSATHOATBHOM CHCTEME CIIEIYIONUM 00pa3oMm:
10-14 6amioB COOTBETCTBYIOT OLIEHKE «yJOBICTBOPHTEIHHOY,

15-18 6amIoB COOTBETCTBYIOT OIIEHKE «XOPOIIIOY,
19-20 6a/T0OB COOTBETCTBYIOT OIICHKE «OTIUMIHO.

KOHTPOJIBHAS PABOTA 1nio teme: « Pacmeopwi. Dnekmpoxumuyeckue npoyeccol»
2 CEMECTP (YK-1, OIIK-1, OIIK-4)
Bapuanr Ne 1

1. CocraButs ycinoBHyto cxemy Pb—Ti rampBaHn4eckoro sjieMeHTa, HamrucaTh ypaBHEHUS
TIPOIIECCOB, MPOTEKAIONINX MK ero pabote. KornenTparms noros Ph?" = 0,1M, koHIeHTpamms

noHoB Ti** = 0,001M. Berunciurs 3J]C 3TOro rarsBaHHYECKOTO JIEMEHTA.

2. CocTaBuTh YpaBHEHMSI MPOLECCOB, MPOTEKAIOIIMX B HEUTPANbHOW cpelae  Ipu
paspylIeHUH MOKPHITUS. 3a/laHUE BBIOJIHUTH JJIS pUMepa: Ha ZN HaHeceHO MOKphITHe U3 Mn.

3. BeiOpaTth mpoTekTop Ais HU3AEAUS W3 SN U COCTaBUTh YpPaBHEHHUS IMPOIECCOB,
MPOTEKAIOIIKX B KUCIIOHN cpefie Ha 3alIUIaeMOM U3/IEIHH U IPOTEKTOPE.

4. Hammcath ypaBHEHHsI aHOJAHOTO M KaTOJHOTO MPOIECCOB, MPOTEKAIONINX MPH
anextposimse pactBopa AlCls. Paccmotpers Ba citydasi: a) ob6a 3JIeKTpoaa HHEPTHBIE ; 0) aHO.
— ZN, KaToJl — HHEPTHBIH.

5. ITpu mpoXoKI€HUM TOKa CHIION SA 4yepe3 pacTBOP AJIEKTPOJIUTA 3a 2 yaca 2 MUHYTHI U
2 cexyHabl Boiaenuiock 12,055 r meramia. OnpeaenuTs SKBUBAIIEHTHYIO MacCy 3TOTO MeTauia.
Koaddunment Beixoa mo Toxy paseH 1.

TecThl
TeCTLI HI/II_HYTCH I1I0CJIC J'IeKI_[I/Iﬁ nu pa36opa TCMBI C HOCJ'IG,I[YI-OH_II/IM BBITIOJIHCHUCM
JOMAIIHETO 3aJaHuA Ha CeMI/IHaan. Ha TECT OTBOAUTCA 15 MI/IHyT.

Tecmuposanue OLICHUBAETCS 110 PEeHUMUH2060U CUCHIEME:.

Tect cogepxut 6 BonmpocoB. 3a MpaBUIbHBIN OTBET AaéTcs 2 6asuia, 3a YaCTUYHO
npaBUIbHBIN — 1 6am1. Takum 00pa3oM, OIleHKe «OTIMYHO» COOTBeTCcTBYeT 11-12 Ganmnos,
OLIEHKe «xopoIio» - 9-10 GayioB, OLleHKE «yIOBIETBOPUTENbHO» 7-8 6amnoB. Eciu
oOyyaromuiicst Habpan 6 1 MeHblIee 0allJIOB, TO TECT CYUTAETCS HEYIOBJIETBOPUTENbHBIM, U
JI0JKEH OBITh TepenucaH

Tema: «PactBopsi 3s1exkTponToB» (YK-1, OIIK-1, OIIK-4)



Bapuant Ne 1

1. Ha ckoIbKO HOHOB pacrajaercs B pa3daBiieHHOM BoHOM pacTBope MoJiekyia ZN(NO3)o,
€CIIM CYUTATh, 4To o = 100%7?

a)s 0) 2 B) 3 r)9

2. CnaObIMH SJIEKTPOJIMTAMU SIBIISTFOTCS] BCE BEIIECTBA, YKAa3aHHBIC B PAIY:
a) KCI, HCIO, Ba(OH)> 06) HCI, KCIO3s, Zn(NO3)2
B) H2S, CH3COOH, Fe(OH)2 r) H2SO4, NaClO4, HNO>

3. Haumboupiee KoMYeCTBO THAPOKCHI-HOHOB 00pa3yeTcsi B PaCTBOPE MPH TUCCOIMAUH |
MOJIb BEILECTBA:

a) TUAPOKCUAA aMMOHHUS 0) TUIpOKCHUIA JIUTUS
B) ruapokcua xenesa (1) T') TUAPOKCHUIA ATFOMUHUS

4. Paccunrats pH 0,001M pactBopa HNOs3, cuuras, uro HNO3 mucconuupyeT moTHOCTBIO:
a) 6 0) 7 B) 11 r)3

5. CokpaleHHoe HoHHOe ypaBHeHne Zn?* + 20H™ = Zn(OH)2| cooTBercTByeT

B3aUMOJICHCTBUIO:
a) ZnSO4 (p-p) 1 Fe(OH)2 6) Zn(NO3)2 (p-p) 1 KOH
B) ZnO u Ca(OH)> r) ZnO u H20

6. Ilpu cnuBaHMM PaCTBOPOB KaKUX BELECTB PEAKIIMS B PACTBOPE HE MPOTEKAET 10 KOHIa?
a) CaCl, u Fe(NOz)s3 6) MgSO4 u KOH

B) NaOH u NH4CI r) NHsOH u HCI

Tema: « laabBanndeckue 3jaementsl » (YK-1, OIIK-1, OIIK-4)
Bapuanr Ne 1

1. T"anpBaHUYECKHII DIIEMEHT COCTABIICH U3 CTAHAAPTHBIX KCJIC3HOTO U CBUHIIOBOTO
QJICKTPOAOB. yKa)KI/ITe, Kakoi nmponecce NMpoTeKacT Ha aHOC.

a) Fe?*+ 2é — Fe®; 6)Pb%-2& —Pb?*; B) Pb%*+ 2é — PbP;

2. 'anbBaHuy I') Pb2+_ 26 — Pb4+ : : .ﬂ.) Feo_ 26 — Fe2+ : #/Cd ¥ maTHHOBOrO
Pt?*/Pt. VkasaTh ypaBHEHHs aHOJHOTO U KaTOIHOTO HPOIIECCOB, MPOTEKAIONINX MIPH paboTe ITOro

TaJJbBaAaHUYCCKOI'O DJICMCHTA.

a) A: Cd°-2e — Cd* 6) A: Pt°—2é — Pt**



A: Pt0—2é — Pt** c A: Pt>* + 26 — Pt°

K. A0 _ 243 — A2+ K. A0 _ 23 — rA2+

. 2+ 3 —> 0
1) A: Cd**+2e — Cd

17. N2+ . A= « na0

3. Kakoii u3 npuBeIeHHBIX METAJIOB B PACTBOPE COOCTBEHHBIX HOHOB MOYKET OBITh MCIIOIBb30BAH
B Ka4ecTBE KaTOIHOTO MOTYdJIEMEHTA JUISl COCTABIIEHHUS TalbBAHUYECKOTO DJIEMEHTA, €CITM BTOPOii
nonysnement Cu?* |Cu?

a) AR*|Al; 6) P*|Pt; B) Pb?*|Pb; r) Ni%|Ni; x) Sn¥|Sn;

4. Kakas u3 MIPUBEIEHHBIX CXEM TaJbBAHUYIECKOTO DJIEMEHTA MOKET OBITH MCITIOIh30BaHA IS
OmpesIeNieH s cTaHaapTHoro notenrmana AR |Al ?

a) AlAR* | H*| H,Pt ; 6) Pt,Ho|H" || ARYAL; B) PPE* || H*|Hz,Pt ;
r) AlJAR* || Cu?|Cu ; 1) ARB*AI || Ha,Pt H*;

5. OnpenenuTh, KaKoe 3HaAUYCHUE JIEKTPOJTHOTO MTOTCHIMANIA OyIeT YCTaHaBIMBATHCI Ha AJ
snekTpoze, norpyxenaom B pactBop AgNO; .Konnenrpanus nonos Ag* pasra 0,001 mons/m.

a) 0,799 B; 6) +0,622B; B) —0,622B; 1) +0,976 B; x) -0,976 B;

6. Beranciauts 3Hauenne DJ[C (Ni—AuU) rarsBaHMYECKOT0 JIEMEHTA, €CIIH KOHIIEHTPALINS HOHOB
Ni** u Au* paBna 1 Momb/11.

a) —1,755B; 6) +1,755B; B) —1,241B; 1) +1,241 B; 1) +1,498 B;
Tema: «uapoaus codeii» (YK-1, OITK-1)
Bapuanr Ne 1

1.®opmysaa cosi, KOTopast He TMOABEPraeTCs THAPOJIN3Y, UMEET BHI. . .
a) KoCO3 0) K2SO4 B) Al(NO3)3 r) FeCls

2. YKa)xHTe COJIb, KOTOPAs MOABEPraeTCs THAPOIIH3Y:
a) NaBr 0) KClI  B) Ca(NOs3) r) Na:SOs

3. YKaxxuTe coJib, BOJHBIN pacTBOp KOTOpoil umeet pH > 7:



a) LiNOs 0) NH4CI B) NaClO4 r) Na.COs

4.Yto06b1 ocnabuth ruaponus cynbdura kanus KoSO3z B pacTBope, HE00X0MMO:
a) 100aBHUTH KHCIIOTY 0) 106aBUTHL BOTY
B) OXJIaJIUTh PACTBOP ') HarpeTh PacTBOP

5.I'maponu3zy kapoonara Hatpust Na2COsz 1o nepBoii CTyIIeHH COOTBETCTBYET COKpAIIEHHOE

HOHHO-MOJIEKYJISIPHOE YPaBHEHHUE. ..
a) Na,COs3 + H,O = NaHCO3 + NaOH
6) CO3* + H,0 = HCO3 + OH-
B) Na" + H,O = NaOH + H*
r) 2Na* + CO3% + H,0 = NaHCO3 + 2NaOH
6. ®enondranenH MpruoOpeTaeT MaTMHOBYIO OKPACKy B BOJTHOM PacTBOPE COJTH

a) NasPOs  6) K»SO4 B) ZnSO4 r) NaCl

Tema: « Koppo3ust merasiios » (YK-1, OIIK-1, OITIK-4)
Bapuant Ne 1

1. Onpenenuthb, CTEPKEHb U3 KAKOro MeTaljia OyJeT MoABEepraTthCs KOPPO3UH MPHU €ro

koHTakTe ¢ Ni crep)kHEM B pacTBOpE 3JIEKTPOJIHTA:
a) Sn; 6) Cu; B) Ag; 1) Zn; nPb;
2. VKaxuTe, KaKOH KaToIHbIH MPOIIecC MPOTeKaeT pu Koppo3uu Fe

B HEHTpaJIbHON BOJIHOM Cpejie B MPUCYTCTBUM KHCIOPOJa BO3AyXa:
a) Oz + 2H;0 + 48 > 40H™; 6) 2H,0 + 2& > Hy + 20H;

B) Oz + 4H* + 4€ - 2H,0; r)Fe** + 2é > Fe; a)2H" +2é > H° ;

3. Ykaxkute, Kakoil aHOJHBIN MPOIIecC MPOTEKAaeT MpU KOHTakTe crepxHeld 3 Niu Sn B

KHCIIOTHOM JIea3pupOBaHHOM cpefe:



a)Sn®-2é > Sn?*;  6) Ni°-2é > Ni**;  B) Ni** +2é > Ni°;
r) Sn%* +2é - Sn% n) 2H* +2é > Hy°;

4. On0BO MOKPHITO MebI0. Kakoli mporiecc mpoTeKaeT Ha TOBEPXHOCTH SN B HEUTPabHON

cpeze npu pa3pylIeHUN TOKPBITHS?

a) Sn°-2é - Sn%; 6) O, + 2H,0 +4é > 40H™ ;
B)2H* +2& > H>° ; 1) Sn** +2é > SnY; a) Cu®—2é > Cu®;

5. U3nenue u3 xene3a NokpeITo ciioeM kobanbTa. Kakoit mponecc OyyT mpoTekaTh Ha
noBepxHocT CO TIpH HAPYIICHUH CTUIONTHOCTH MOKPBITHS, €CITH U3/IENINe HAXOTUTCS B
HelTpanbHOH cpene?

a) O, + 2H,0 + 4e - 40H; 6) Fe® — 26 > Fe2t-
B) O + 4H* + 48 > 2H,0; r) Co?*+2é& > Co%
0_"A4 2+.
A) Co® —2e - Co*7;

6. Kakoit MeTayiir MOKeT OBITh CIIOJIB30BaH B KAUECTBE MPOTEKTOPA IS 3AIUTHI OT

KOpPpO3UH KOHCTPpYKIUK u3 Fe ?

a) Ag; ©0) Sn; B) Ni; 1) Mg; mPb;

Tema: «Cnoco0bl Bbipa:keHus cocraBa pacrsopa» (YK-1, OIIK-1)
Bapuanrt Ne 1

1. MaccoBoi J0JIEH KOMIIOHEHTA i B paCcTBOPC HA3BIBACTCA:

a) 4KMCII0 MOJIel pacTBOPEHHOTo BeIlecTBa B 1 J1 pacTBOpA;

0) OTHOILIIEHHE MAaCCHI I-r0 KOMIIOHEHTa K Macce pacTsopa y. M;;

B) YMCJIO MOJIEH SKBHBAJIEHTOB PACTBOPEHHOTO BellecTBa B 1 J1 pacTBOpa;
T') YMCJIO MOJIEH pacTBOPEHHOTO BelleCTBa B 1 KI' pacTBOPUTEIS;

,Z[)KOJ'II/ILICCTBO rpaMMOB paCTBOPCHHOT'O BCIICCTBA, COACPIKALICCCA B 1 ma pacTBopa.



2. MaccoBas J10J1s1 HUTparta Kanus B pactBope, coctosmieM u3 200 r Bogst u 10,52 r KNOs ,
paBHa:

a) 0,025 6) 0,500 B) 0,250 1) 0,050 r) 0,750.

3. Pa3MepHOCTh MOJISIPHOM KOHIICHTPAIIMH PaBHA:

a) MOJIB/KT  0) T/MOJb B) MOJIB/JI 1) JI/MOJIb;

r) Oe3pa3MepHas BEIHYHHA.

4. B IByXMOJIIPHOM PacTBOpE, 00bEMOM 2 JI, COJCPIKUTCS PACTBOPSHHOTO BELICCTBA:
a) 1 mots 0) 2 Mo B) 3 MOJIb r) 4 MOJTH 1) 0,5 moJib

5. Tutp pactBOpa, conmepskariero 25 r pacTBopeHHoro Bemectsa B S00 M1 pacTBOpa, paBeH
(r/mn):

a) 0,050 6) 0,025 B) 0,0125 r) 0,0062 n) 0,075

6. IM Bogamusrit pactBop Na2SO4, 06seMOM 1 11, MOKHO TPUTOTOBHUTH:

a) pactBopsist 1 Motb NaxSO4B 1 11 BofmL;

0) pactBopsisi 1 Mostb NaxSOsB 1 KT BOJIBI,

B) pactBopsis 0,5 Mo NaxSOsB 0,5 11 BOJIBL;

r) pactBopsist 0,5 Momb NaxSO4B 0,5 KT BOIBL;

1) momectuB 1 Motk Na;SO4 B cocyn ¢ ykazaHHBIM 00beMOM 1 J1 1 osuBast BoAy A0 oobema 1 1.
Tema: «daekrpoans» (YK-1, OIIK-1, OIIK-4)

Bapuant Ne 1

1. ITpu anekTpoH3Ee AIEKTPOI, HA KOTOPOM IPOTEKAET PEaKIIHsi BOCCTAHOBIICHUS, HA3bIBACTCS:
a) aHOJIOM; 0) OKHUCITUTETIEM;

B) KaToOJIOM; I') BOCCTAHOBHUTEJIEM.

2. Ha xaroze nipu anekTposinse BogHOro pactBopa Hutpara Harpust NaNO3 mpoTekaer peakiusi:
a) Na* +e = Na; 0) 2H,0 + 2e = H, + 20H;

B) 2H20 —4e =02 + 4H" ; r) Na—e =Na".

3. Ha rpadutoBOM aHOE pH 3JIEKTPOIIH3E BOAHOTO pacTBopa cyibgara mutust Li2SO4
MIPOTEKAET PEAKIIUS:

a) 2H20 —4e = O, + 4H" ; 6) Li* + e = Li;
B) 2H,0 + 26 = H, + 20H"; r) Li—e = Li".

4. Ha MHEpTHBIX 3JEKTPOIaX IMpH AIIEKTPOJIHU3E BOJHOTO pacTBopa Opomuaa kainus KBr
BBIJCIISAIOTCSA:

a) Ku O2; 6) H2uOy;



B) H2 u Bry; r) KuBr.

5. Ha karone Beigensiercs mpu aiekrponuse: 1) pacmuiasa BaCly; 2) BoxHoro pacteopa BaCly:
a) 1- Ba; 2)-Cly; B)1- Hp; 2) —Oy;
0)1-Ba; 2)-Hy; r)1- Hgz; 2) —Cl..

6. Ha uHepTHOM aHOE MEePBBIM OKUCIISACTCS IIPH JICKTPOJIN3E BOJIHOTO PaCTBOPA,
COJIEpXKAIIEr0 aHUOHBI SO.%; CI'; F; Br, MPU UX OJIMHAKOBOM MOJIAPHON KOHIIEHTPALINH:

a) SO4% 6) CI B) Br- rF

Temb1 qokaanos (YK-1, OIIK-1, OIIK-4)

1. «3enenas» xumus 20 J€T CIIycTs
2. Xumus mjaaMeHu

3. Ilpo xamMHU HEOECHBIE

4. HaHOTeXHOJ'IOl"I/Iﬂ KakK HpI/IOpI/ITeTHOC HanpaBneHMe pa3BI/ITI/I${ HaYKI/I nu HpOI/ISBO}ICTBa B
Poccuiickoit ®eneparuu.

5. PoJib MeTasI0B M CIJIaBOB B HAYYHO-TEXHUYECKOM MPOTPECCE.

6. DIEKTPOYrOJIbHBIE U3JETUS U TIPUTIOHN.

7. X¥IMHU4 IUIATUHEL U €€ COeINHEHUII.

8. bepunnuii u ero coeMHEHUS.

9. CynpamonekynsipHas XUMUs.

10. Cepebpo ¢ qpeBHUX BPEMEH | JI0 HAIIIMX JHEH.

11. BUOTOMIMBO: KUCTOYHUKH U MEPCIIEKTUBBI.

12. KoMno3uTHbele MaTepHalibl B pa3IUYHbIX 00JaCTAX HAYKA U TEXHUKH.
13. JIparorieHHbIe KaMHU: BUbI, XHMUYECKHI COCTaB U CTPYKTYypa.

14. IlonuMepbl HA OCHOBE KPEMHHUSI.

15. Merannsl unu nonumepst? [Ipumenenne. JIocTOMHCTBA U HEAOCTATKH.

I[OKJ'I&ILLI npeajararoTCs BbIIIOJIHUTE CTYACHTAM 110 KCJIAHUIO B SJICKTPOHHOM BUIC. Onu
NpEACTaBIAOTCA JOKIIAAYUKOM B BUIC npeseHTauHﬁ Ha CEMHHApax, 3aHUMAroT 10 BpECMCHU 10
MHUHYT U OLICHUBAKOTCS BbICIINM 6aJ'IJ'IOM, TO €CTh KOTJIHUYHO».

HGHL AOKJIAAOB - paCIIMPUTH KPYro30p CTYACHTOB U CTUMYJIMPOBATh HHUIIUATUBY IJIA
HAaYYHbIX U HTHHOBAIIUOHHBIX HCCIIEJOBaHUIA.

Bapuants keiic-3anannii (YK-1, OIIK-1)



1. Bo3MoyHa I OKUCIUTEIBHO-BOCCTAHOBUTENbHAS PEaKIUsl MEPOKCHIAa BOJAOPOAA C OPOMHIOM
KaJlist ¥ XJI0puJoM Kanusi? OTBET MOATBEPAUTH TEPMOJIUHAMUYECKUMU PacueTaMH.

2. KakuMm kaTnoHaM ¥ aHUOHAM COOTBETCTBYET dJIEKTPOHHAS (POpMYyIia aToMa KpUIITOHA?

3. HamucaTh peakuuu 351€KTpoJin3a BOAHOIO PacTBOPaA XJIOPUIA IUHKA B HEUTPAIbHON U KUCIION
Cp€ac Ha YroJIbHbIX 1 HUHKOBLIX 2JICKTPOJaX.

4. Kaxkast cosib cuiibHee ruposusyercs: ximopun sxenesa (1) wau xnopun nuaka? Oteer
MOSICHUTE pacueTamu.

5. Kak, ucxo/is U3 MeIi, OJIy4UTh €€ KOMIUICKCHYIO CoJib — cyabdar Terpamuaomesu ().
Hanmmure nenodky npespameHnii 1 COOTBETCTBYIOIIHNE PEAKIINH.

6. Kak nomyuuts sTHIIanieTaT, McXo1s U3 MeTaHa. HanumumTe nenoyky npeBpamieHuil u
COOTBETCTBYIOIINE PEAKIINH.

Keiic-3a0anus BBIONHSIOTCS HA CEMHHAPAX MTOCIIE H3YYEHUS ONPEIeIEHHOTO pa3/iena
nepea KOHTPOJIBHOM paboTol. DTO MHTEpaKTUBHAS, TPyIoBas ¢popma padboTel. PaboTy
YYaCTHHUKOB OJTHOU IPYIIIBI IO KPUTEPHUSM «ITPABHUIIBHOCTH, OBICTPOTA, OPUTHHAIHHOCTH,
000CHOBAaHHOCTH OTBETA» OICHUBAIOT CTYACHTHI M3 IPYTHX TPYII IO MATHOATBHOH IIKaJIe.
Ha BrimonHeHUE Ketica oTBoAUTCS HE Oostee 15 MUHYT.

Bonpocel no pazaenam qucuunimusbl (1 cemectp)

(17151 MOATOTOBKHU K CeMHHAPaM H IK3aMeHY)
(YK-1, OIIK-1, OIIK-4)

. Knnaccudukanus u xumudyeckue cBOMCTBa OKCUIOB.

. Knnaccudukanus n xumuyeckue cBOMCTBA KUCIOT.

. Knaccudukanus n xumuyeckue cBOWCTBa OCHOBAaHUH.

. Kimaccudukanust 1 XumMmu4ueckue CBOMCTBA COJIEH.

5. XMMWYecKuii 3KBMBANEHT. PacyeT MONAPHOW Maccbl SKBMBANEHTA COEAWMHEHWI B OOMEHHbIX U
OKUC/IUTENbHO-BOCCTAHOBUTE/IbHbIX PEAKLIMAX. 3aKOH SKBUBANIEHTOB.

6. KBanToBo-mexaHuWuyeckass MOJEIb CTpPOCHHs aroma. YpaBHeHuwe BoJiHbl JI. Jle Bpoiins.
[Tpunnun Heonpenenennoctu ['eisendepra. Bonnosas ¢yHkius. AToMHast OpOUTAIb.

7. KBaHTOBBIC YKCIa ¥ UX U3HUECKUil CMbICT. DOpMBI S-, P-, - aTOMHBIX OpOUTAIICH.

8. DOnexkTpoHHass CTpyKTypa aroMoB. [IpMHUMIIBI 3amlOJHEHUS SHEPreTUYECKUX YPOBHEU U
noxypoBHed atomax. [Ipuniun Hammensuied sHepruu. IIpaBuno KneukoBckoro. [Ipuninun
[Taymu. IIpaBuno XyHnaa.

9. DneKTpoHHBIE KOH(HIYypaluu aTOMOB 31eMeHTOB Ilepuoanueckoit cucremsl. S-, p-, d-, f-
JJIEKTPOHHBIE CEMEWUCTBA 3JIEMEHTOB. JDJEKTPOHHbIE (OPMyIBl U 3JIEKTPOHO-TpapHuecKue
IrarpaMmbl aTOMOB B OCHOBHOM U BO30YXKJIEHHBIX COCTOSIHUSIX. DJIEKTPOHHBIE (POPMYIBI U
ANIEKTPOHO-TpaduuecKre AuarpaMMbl HOHOB.

10. CospemenHnas popmynuposka [lepuonnueckoro 3akona /I.M1. Menneneesa. Ileproauueckoe
U3MEHEHHE CBOMCTB JJIEMEHTOB B COOTBETCTBUM C IOJIOKEHHMEM B Ilepumonnueckoi cucreme
(pa3mep aToMa, SJHEPIUs HOHU3ALUH, CPOJICTBO K IEKTPOHY, JIEKTPOOTPULIATEIBHOCTB).

11. Xumuueckas cBsaA3b. OCHOBHBIE BUIbl XUMHUYECKOH CBSI3U. XapaKTEPUCTHKUA XUMHUYECKOU
CBSI3U: JUIMHA, DHEPTUsl, KPaTHOCTb CBSI3U, BAJIEHTHBIM yroy. KpuBas moTeHIManbHON 3HEPruun
MOJIEKYJIBI BOJOPOAA.

AW —



12. KoBanenTHas xumuieckasi cBsizb. OCHOBHBIE MOJIOKEHUSI MEeTO/1a BajieHTHBIX cBsizelr (MBC).
[londaTve BaJICHTHOCTHM OJJIIEMEHTOB. G- U 7- CBA3UM. (CBOWCTBA KOBAJICHTHOW CBSI3U:
HACBIIIAEMOCTh, HAIIPABIEHHOCTb, MTOJISPHOCTD.

13. OOMeHHBIH 1 JOHOPHO-AKIEITOPHBI MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOH CBS3H.

14. TlonsipHOCTh KOBAJEHTHOM CBSI3U. JMTOJNBHBIA MOMEHT XUMHUYECKOW CBsi3U. JIUMOJIBHBIM
MOMEHT MHOTOATOMHBIX MOJIeKY). PaccmorpeTs Mosekyinsl CO2 u SO».

15. OcHOBHBIC TIOJIOKEHUSI TEOPUU THOpUIM3AIUN aTOMHBIX opOutanei. [IpuBecTn nmpumepsl
COeMHEHHH ¢ THUIAMH THOpHAM3aiuu: SP-, SP2-, sp’- rubpummsanmeii. I'eomeTpuueckas
(hopmMa MOJIEKYIL.

[1K-4

16. Nonnas cBsa3p. CBOICTBA MOHHOM CBSI3M: HEHACHIIIBIEMOCTh, HEHAINpPaBIEHHOCTh. CBOMCTBA
COEIMHEHU! C MOHHOM KPUCTAJUIMYECKOU PEIIETKOM.

17. Merannuyeckas cBsizb. CBONHCTBAa METAJIIMUECKOMN CBSI3H.

18. IlepBelii 3ak0H TepMOAWHAMUKHU. BHyTpeHHss sHeprusg. DHTanenus. TemmoBoi 3¢dext
M30XOPHOTO U M300apHOTO MPOLIECCOB.

19. TemnoBoit >ddext xumuyeckor peakuuu. 3akoH ['ecca. Tepmoxumuveckue ypaBHEHUSI.
CrannmapTHasi SHTaJIBIIKUS 00pa30BaHUs BellecTBa. PacyeT cTaHIapTHOW SHTAIBITNA XUMHUYECKOI
peakuuu.

20. Bropo#t n TpeTuil 3aKOHBI TEPMOJUHAMUKNA. DHTponus. CTaHAapTHAs SHTPOIUS BEIECTBA.
Pacuer ctangapTHON SHTPONUKM XUMUYECKOU PEAKIIUH.

21. Dueprusi ['m66ca. Kputepuii camMONpou3BOIHHOTO TMPOTEKAHUS MPOIECCOB B 3aKPBITHIX
cucremax. Pacuer crannaptHoit sHeprun ['m06ca XUMUYECKON peaKIiH.

22. OCHOBHBIE TIOHSITUSI XUMUYECKOW KUHETUKU. DJIEMEHTapHbIE peakuu. MexaHu3M peakiluu.
CKOpOCTh TOMOT€HHOM XUMUYECKOU peakiunu. DakTopsl, BIUSIONIME HA CKOPOCTh PEAKIUU.

23. OCHOBHO# 3aKOH XMMHYECKONH KHHETUKH (KHHETHYCCKHH 3aKOH JAeHCTBYIOMUX Macc). KuHerndeckoe
ypaBHeHue peakinuu. KoHcranTa ckopoctu peakiuu. [lopsaok peakuuu U MOJEKYJISPHOCTh PEaKIMH.
Pa3smepHOCTH KOHCTAaHTBI CKOPOCTU PEAKIUU.

24. BiausHue TeMIepatypsl Ha CKOPOCTh peakmuu. TemmepaTypHbIii KOd(DPHUITMEHT CKOPOCTH PEaKITUH.
YpaBHenue AppeHuyca. JHEprus aKTHBAIIHH.

25. OOpatnMple W HEOOpaTHMBIE TIPOIIECCHI. XWUMHYECKOe paBHOBecHe. KoHCTaHTa pPaBHOBECHSI.
@dakTopsl, BAUSAIOLME HA XuMudeckoe paBHoBecue. [Tpuniun Jle HlaTense-bpayHa.

Bonpocekl o pa3aenam qucuunJMHbl (2 cemectp)
JJIS1 OATOTOBKH K CEMHUHApPaM U dK3aMeHy
(YK-1, OIIK-1, OIIK-4)

26. PactBoprl. CoBpeMeHHBIE TPENCTaBICHUS O (PHU3UKO-XMMHUYECKUX IMpoIeccax oOpa3oBaHUS
pacTBOopoB. JHepreTmka mporecca pactBoperms. CompBatamms (ruapatanus). HeHachIeHHBIH,
HACBIIICHHBIN U NEPECHIIEHHBIM PacTBOPBI.

27. CnocoObl BBIPpAXKCHUS KOHLCHTpAUHWU pPaCcTBOPOB: MacCOBas MOOJIs1, MOJIIpHAsA [OO0JId, MOJISIpHas
KOHIOCHTpalusd, MOJISUIbHAA KOHIICHTPpALUA, MOJIIpHAs KOHLICHTpAalud 5KBUBAJICHTA.
28. PaCTBOpLI SJICKTPOJIMTOB. OCHOBHBIC ITOJIOXKCHHS TCOpUH 3H6KTpOHPITH‘l€CKOﬁ JAUCCOoUaIv

Appenunyca. CteneHpb JUCCOLUAIMY, KOHCTaHTa Auccouuanuu. MakTopsl, BIUstomye Ha HUX. CUibHbIE U
ci1a0ObIe AIIEKTPOIIHTHI.

29. PaBHOBecHs B BOJHBIX pacTBOpax  CHa0BIX DJJEKTPOIHMTOB. 3akoH pasBeneHus OcTBaibIa.
CryneHuaras Auccoruanus.

IIK-7

30. DnexTpoauTHyecKas AUCCOLUALIUS Boabsl. MoHHOe mnpou3BeneHue BoAbl. BomopomHwii u
TUAPOKCUIHBINA IMOKA3aTENU CPENbI.



31. OxucnuTenbHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHp okucneHnus. OKUCANUTENN U BOCCTAHOBUTENH.
Knaccuukanus okucnuTenbHO-BOCCTAHOBUTEIBHBIX PEAKIINN.

32. Meron 3neKTpOHHOro OamaHca Uil COCTaBJICHHs YpaBHEHHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuu.

33. DOmnektpoxumuyeckue mporecchl. [loHsATHE 00 3JeKTpoAe U 3JCKTPOAHOM IOTEHIUAJE.
Bo3nrkHOBeHHE JBOWHOTO 3JIEKTPUYECKOrO CIOs W CKayka IOTEHIMaja Ha TpaHule MeTall —
3JIEKTPOJIHT.

34. TlpuHnun paOOTHI TalbBaHUYECKHX 3JIEMEHTOB (Ha mpuMepe dneMmeHTa JaHuansa-Akodu). AHon u
katoj. TokooOpa3zyromas peakuus. DIEeKTPOABIKYIIAs CUIIa TaTbBaHUUECKOT0 3JIEMEHTA.

35. CranmapTHbBI BOMOPOAHBIN 3nekTpon. CTaHIApTHBINA DIEKTPOIHBIN MOTeHIHal. Psa craHgapTHBIX
3JEKTPOJHBIX TOTEHIIMAJIOB METAJJIOB. 3aBHUCHUMOCTH 3JEKTPOJHOrO IMOTEHIHMajla OT KOHIEHTpPaluu
HOHOB U OT TeMIlepatypsl. Y paBHenue HepHcra.

36. TlanbBannueckue oanemeHTsl. Pacuer 3JJC U paboThl TaJbBAHMYECKOTO DJIEMEHTA.
Konnentparmontsle rabBaHU4YeCKH € JIEMEHTHI.

37. lonsipuzanus 37meKkTpoioB. KoHIleHTpalinoHHas 1 SIeKTPOXUMHYECKas TOIIpH3aIus.

38. Akkymynaropsl. [IpuHIMIT pabOThl CBHHIIOBOT'O aKKyMYJISTOpA.

39. Omnekrponus. Ilorenmman pasnoxeHus. 3axonsl Papafes. ONEKTPOXUMHYECKHUN SKBUBAJICHT.
Koad¢uiment Bpxona mo Toky.

40. DneKTpoiaM3 C HEPaCTBOPUMBIM W PACTBOPUMBIM aHomaMmu. llociaemoBaTenbHOCTh IPOTEKAHUS
AQHOJHBIX W KaTOTHBIX IPOIIECCOB MPH JEKTPOJIN3€E BOJHBIX PACTBOPOB (IIPUBECTH IIPUMEPHI).

41. IlpuMeHeHHE 3JIEKTPOIM3a B TEXHUKE: MOJYyYEHHE M OUYMCTKA BEIIECTB, HAHECEHHWE ITOKPBITHIA.
PaccMoTpers amekTpoinu3 BOJHOTO PACcTBOpPa XJIOPUAA HATPUS C HHEPTHBIMH 3JIEKTPOIaMHU.

42. Kopposuss meramioB. Kiaccnpukanusi KOppO3HOHHBIX HPOIECCOB MO XapaKTepy KOPPO3HOHHBIX
pa3pyleHHuH U [10 MeXaHU3My IPOTeKaHUs.

43. DnekTpoxuMHuUeckas Koppo3us. MexaHWU3M JIIEKTPOXUMUYECKOW KOPPO3HUH, aHOAHBIE W KaTOIHBIE
nporiecchl. TepMoaHaMudecKasi BEpOSTHOCTh MPOTEKAaHUS IEKTPOXUMITUECKo Koppo3un. BogopoaHas
Y KACJIOPOAHAS JETIONApU3aIIus.

44. DnexTpoxuMuyecKkas Koppo3us. Paznmuunele cirydan 00pa3oBaHHS KOPPO3UOHHBIX TajbBaHOMNap (ipu
KOHTaKTe JIByX pPa3JIMYHbIX METAJUIOB, NMPH KOHTAKTE MeETaljla M €ro COEJAWHEHHUs). DICKTPOIHBIC
MPOIIECCHI B Pa3IMYHBIX KOPPO3HOHHBIX cpenax (TIPUBECTH MPUMEPHI).

45. Koppo3roHHBIE TIPOIECCHl, MPOTEKAIOIINE P IJIEKTPOXUMHYECKOW KOPPO3UU MAIOYTIIEPOANCTOM
ctanu. Koppo3us npu HepaBHOMEPHOU a3paiuu.

46. Meronmsl 3alIMTHl METAJUIOB OT AJIEKTPOXMMHUYECKOW KOPpO3HMH: 00paboTKa Cpenbl, HaHECEHHE
3aLIUTHBIX OKPBITUH, IPOTEKTOPHAS 3aIUTA, YIEKTPOXUMUYIECKAs 3aIIUTA.

47. KomruiekcHble coeauHeHus. KommekcooOpa3zoBarens, JUraHapl, KOOPIUHAIIMOHHOE YHUCIIO.
BuyTpennsis u BHemHss chepbl KOMIUIEKCHOTO coenuHeHus. HoMmeHkiaTypa KOMITJIEKCHBIX
COEIMHEHUI.

48. OOpazoBaHHE XUMHUYECKOW CBS3M B KOMIUIEKCHBIX COEAMHEHHUAX IO METOAY BAJCHTHBIX
cBsA3er. MaruuTHEIE CBOMICTBA KOMILJIEKCOB.

49. Knaccudukanuss nucnepcHbix —cucteM. IloBepxHocTHBIe — siBIeHUS.  AncopOuus.
IIoBEpXHOCTHO-aKTUBHBIE BELIECTBA.



50. Komnonansie cuctemsl (30mm). [lomydyenue kommouaHbx pactBOpoB. CTpoeHUE KOJUIOUIHOM
HJaCTUlbl U MHICIIIBI. .HI/IO(I)I/UIBHLIG u HI/IO(bOGHBIe KOJIJIOUABI. YcToitunBOCTH KOJIJIOMJHBIX
CHCTEM.

51. OcHOBHbIE MOJOXKEHUS TEOPUU XMMHUECKOTO CTPOCHUS OPraHUYECKUX COCIUHEHMM
A.M.bytnepoBa. (OO0Opa3oBaHuWe XUMHUUYECKHX CBa3ed aromMoM yriepoaa. CocrosHus
ruOpuIr3ay OpoOUTaIel aTOMOB YIJIepo/ia B MOJIEKYIaX OPTaHUIECKUX COCTMHEHUH.

52. Knaccudukanus opranudeckux coenuHenwii. Homenknatypa. M3omepus. Ilpenensupie u
HeTIpeIeNIbHbIC YIIIEBOIOPOIbIL.

OO0pa3ubl 3K3aMeHAIIMOHHBIX ONJIETOB
Jx3amMeHannonnbiii 6uier Ne 1 (YK-1, OIIK-1)

1. TlpuHuunsl 3amoJHEHUS SHEPreTHYECKUX YypoBHEH U moaypoBHed aromax. [IpuHumn
HaumeHnblnei 3aeprun. [Ipasuno Kneukosckoro. [Tpunnun ITaynu. [IpaBuno Xynna.

2. Temmomo#t >pdext xummueckoil peakmuu. 3akoH ['‘ecca. TepmMoxuMuuecKkue ypaBHEHUSI.
CrannmapTHas SHTaIBIUS 00pa3oBaHUs BellecTBA. PacueT cTaHIapTHOM SHTAIBIIUN XUMUYECKON
peakuuu.

3. 3amaya. OnpenennuTb, Kak U3MEHUTCS M BO CKOJIBKO pa3 CKOPOCTh AJIEMEHTAPHOM peaKInu:

2A ) + B (1) = 2D (1), €ciii yMEHBIIUTH KOHIIEHTPALKIO BemecTBa A B 4 paza? Yka3aTh yacTHbIE
1 OOIINIA TTOPSIAKU PEAKITUH.

Ox3aMeHannouHbIi omter Ne 2 (YK-1, OIIK-1)

1. KoBanenTtHass xumuueckasi cBs3b. OCHOBHBIC TIOJIOXKEHHUSI METO1a BaJeHTHBIX cBsizelt (MBC).
BanenTHOCTb 371EMEHTOB. G- U TT-CBsI3U. PaccmoTpeTh cTpoeHue Mosekyisl P2 mo MBC.

2. DIEeKTpOJUTHYECKas JUccoIMalsl  BoJbl. MloHHOE mpou3BeAcHUE BOJABI. BomopoaHbii u
TUAPOKCHIHBIN TTOKA3aTeNId CPE/IbI.

3. lano tepmoxumuueckoe ypaBHenue peakiuu: Ca(OH)z ry 2 Ca0 (1) + H20 (), ArH%gs = 109
KJIx.

Paccuntath TeroBod (KT peakiuu, eciii B PEakIuio BCTYNUIo 40 I MHAPOKCHIA KaTbIUs
Ca(OH)..

IK3amenvt npoxodam ¢ ycmuoii gpopme. Bpema na noozomoexy 45 munym.



AHHOTaHI/Iﬂ nmporpaMmbl TUCHUIIJIMHBI: «Xumusa mMaTepuajaioB»

1. Ilenau ocBoOeHHS TMCUHUIIUHBI.
Henu u 3a7a49u AUCHUILJIMHBI
K 0CHOBHBIM 1eJIIM OCBOCHHUS TUCITUILTNHBI « XUMUSI MAaTEPUAJTIOBY CJICTyeT OTHECTH:
— (bOpMI/IpOBaHI/IC HaBBIKOB COBPEMCHHOT'O XUMHUYCCKOT'O MBIIIJICHUSA
— (opmupoBaHWEC HABBIKOB HCIIOIH30BAHUS XMUMHYCCKUX 3HAHUW M YMCHHH B MPAKTHYCCKOM
NeSITEIILHOCTH;
— BOCIMTAaHUE Yy CTYJACHTOB XMMHUYECKOM KyJIbTYphbl, KOTOpas BKJIIOYAeT B ce0sl BBIPAOOTKY
MIPEJICTAaBICHU O POJM M MECTe€ XUMHH B COBPEMEHHOM MHpE, MOTPEOHOCTh KPUTHUECKU
OCMBICJIMBATH U UCIIOJIB30BAaTh AJIS ITIOITOJITHEHUA CBOUX 3HAHUMI AHAJIUTUYCCKYIO I/IH(l)OpMaHI/IIO;
— q)OpMI/IpOBaHI/IC CCTCCTBCHHOHAYYHbBIX HpeI[CTaBHeHI/Iﬁ 0 BCIICCTBAX U XMMHUYCCKUX IMPOLECCaX
B IpUPOJAC, TCXHUKE, TPOU3BOJACTBC MAaTCPUAIIOB U O6OPYI[OBaHI/I$I AJId ITPOMBIIIIJICHHOCTH.
K ocHOBHBIM 3aa4aM OCBOCHUS JIUCITUTUTHHBI « XHMHSI MATEPHAJIOBY» CJICYeT OTHECTH:
- OCBOCHHEC OCHOB MCTOJOJIOT'MH HAYYHOT'O 3HAHHA O XUMHUH U METOAaX XUMHNYCCKHUX
HCCIEIOBAaHNH;
— OCBOCHHE TCOPETUYCCKUX Hpe}ICTaBHCHI/Iﬁ, COCTAaBJIAOIINX (bYH)IaMeHT BCE€X XHUMHYCCKUX
3HAaHUHA U CBOMCTB DJIEMEHTOB U O6p330BaHHBIMI/I HMHU TPOCTBIX U CIOXHBIX OPraHNM4YCCKUX H
HCOPraHNM4CCKUX BECIICCTB,
— HU3YUYCHHUEC MEXaHU3Ma IMPOLECCOB U YCJ'IOBI/Iﬁ HX MPOBCACHUA B IPUPOJAC U HA IPOU3BOJACTBEC
(OCHOBBI ~ XMMHYECKOM TEpMOJAMHAMUKHM, KHUHETHUKH, DPABHOBECHS, DJIEKTPOXUMUYECKUE
MPOIIECCHI);
— OCYILIECTBJICHHE HEOOXOTUMBIX pAcCUeTOB, CBSI3aHHBIX C IMPUTOTOBIEHHEM PpACTBOPOB H
aHaJIM30M BEIIECTB;

2. Mecto mucuuninnabl B cTpykrype OOII

JucruniauHa «XWMHST MAaT€pUaoBy» OTHOCHUTCA K YHCTY NPO(PEeCCHOHAIBHBIX Yy4eOHBIX
JTUCITUILINH 00s13aTEIbHOM YacTH IMPOrpaMMbl OakajlaBpHara.

JucuuminHa « XMMHsl MaTEPUaIOB) B3aMMOCBSI3aHAa JIOTUYECKH M COJIEPKATEIIbHO-METOANYECKU
CO CIIEAYIOIIMMU AUCHUIUIMHAMU U npakTukamMu OOII:

— be3onacHOCTh KM3HEACATCILHOCTH;

— du3uka;

— Bricmras matemaTuka

3 TpeOoBaHusi K pe3yJIbTaTaM OCBOCHHUS AN CHUIIMHBI

B pe3yibTarte OCBOCHHA JUCHUILIIMHBL Y 06y11a101unxc51 (I)OpMI/IPYIOTCH CJICAYIOIINC
KOMIICTCHIITU M :

ITepedyenb nuIaHNpyeMbIX pe3yJIbTATOB
0o0y4eHHs O TUCHHUILVIMHE «XHMUS
MaTepHATIOB»

Kox B pesyasbrare

KOMIIEeTeHI MU OCBOCHHUS
o0pa3oBaTebHOI




NMPOrpaMmblI
00yuyaruiicst 10J15KeH
00J1a1aTh
YK-1 CriocoOHOCTHIO NVYK-1.1. Ananusupyer 3anady, BbLACHAS €€
OCYIIIECTBIIATh TIOUCK, 0a30BbIC COCTABIIIONINE
KPUTHUECKHUil aHATH3 1 NYK-1.2. OcymecTBiseT NOUCK, KPUTUIECKU
CHHTC3 HHGOPMALTHH, OIICHUBAET, 0000IIaeT, CUCTEMATU3UPYET U
. | pamkupyet nHpOpMaIHIO, TPEOyeMYIO s
TMPUMCHATE CHCTCMHBIM | o 1o Hmst TOCTABIICHHOI 314K
HOAXOM VTS pEIICHUS NYK-1.3. PaccmarpuBaer u mpejiaraet
HOCTABJICHHBIX 32134 palMOHAIbHBIE BAPHAHTHI PEIICHUS
MIOCTaBJICHHOW 3a7a4M, UCTIOJIBb3Ysl CHCTEMHBIN
MOJIX0/1, KPUTUYECKU OIIEHUBACT UX
JOCTOWHCTBA U HEIOCTATKU
OIIK-1 Cnoco6nocTthio pematy | MOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH,
3a/1a4uu (GU3UKN, MEXaHUKH, XUMHUH, HTHPOPMAITMOHHO-
npodeccHOHATBHOI KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;
NESTENbHOCTH, NOIIK-1.2. Ymeer pemats cTaHIapTHBIE
npodeccuoHanbHbIe 3a/1a4K ¢ IPUMEHEHUEM
TIPHMCHA MCTOLE! €CTECTBEHHOHAYYHBIX M OOIIEMHKEHEPHBIX
MOJCIMPOBAHN, 3HAHUI1, METOJOB MAaTEMaTHYECKOTO aHAIN3A U
MaTeMaTu4eCKOro MOJEITUPOBAHU
aHamu3a, NOIIK-1.3. IMeeT HaBbIKK penIeHUs 3a/1a4
€CTECTBEHHOHAYYHbIC U | IPO(ECCHOHAILHON EATEIbHOCTH, TPUMEHSS
OOLIEMH)KEHEPHbIE METO/Ibl MOJICTTUPOBAHMUS, MATEMATUYECKOTO
3HAHUSA aHaJIM3a, €CTECTBEHHOHAYYHBIE U
0OLIeNH)KEHEePHbIE 3HAHUS
OIIK-4 CrniocoOHOCTBIO NOIIK-4.1. 3Haer ycTpoicTBO IPHOOPOB,
IIPOBOOUTH U3MEPEHUS U O60py,Z[OBaHI/I$I 1 MCTOJUKHU ITPOBCACHUA
HabioseHus B chepe HU3MEPECHHUH U Ha6J'IEO,I[eHI/II71 B cepe
mpodeccroRATBEOM npodeccuoHanbHOM e TENbHOCTH
NOIIK-4.2. YMmeeT npoBOIUTh U3MEPEHUS U
ACATCILHOCTH, HaOmoaeHNs B chepe mpodecCHOHATBHON
oOpabartbiBath 1 JEATEILHOCTH, 00pabaThiBaTh U MPEACTABIIATH
IIpeACTaBIATb 9KCIIEPMMECHTAJIbHBIC JJaHHBIC
JKCIIEpUMEHTAJIbHbIE NOIIK-4.3. ImeeT HaBbIKK ITPOBEACHUS
JTaHHbBIE u3MepeHuit 1 HabroieHuit B cepe
npo¢ecCHOHATIBLHOMN 1eATeNbHOCTH, 00pabOTKH
U TIPEJICTABJICHUS SKCIIEPUMEHTATBHBIX TAHHBIX

4. O0béM TMCHUNIMHBI M BUJbI Y4eOHOIl padoThI




Bup yyeOHol padoThI Bcero yacos Cemectp
O61asi TPy/10eMKOCTh 180 (53. e.) 1/2
AyIUTOpHBIE 3aHATHUS 90 36/54
(Bcero)
B ToMm 4yucae
JIeKIN U 36 18/18
IMpakTnyeckue 18 0/18
3aHSATHS
JlaGopaTropHbie 36 18/18
3aHSATHS
CaMocTosiTeIbHAS 90 36/54
padora
KypcoBasi padora HeT
KypcoBoii npoext HeT
Buja npomexyTouHO Jk3aMeH/IK3aMeH

arrecranuu




	Элементы химической термодинамики
	Химическая кинетика. Химическое равновесие
	Свойства растворов
	Электрохимические процессы
	Коррозия и защита металлов и сплавов
	Основные положения теории химического строения органических соединений А.М.Бутлерова. Образование химических связей атомом углерода. Состояния гибридизации орбиталей атомов углерода в молекулах органических соединений. Классификация органических соеди...
	ПОКАЗАТЕЛЬ УРОВНЯ СФОРМИРОВАННОСТИ КОМПЕТЕНЦИЙ
	Структура и содержание дисциплины «Химия материалов» по направлению подготовки
	Тесты
	Тема: « Гальванические    элементы » (УК-1, ОПК-1, ОПК-4)
	Вариант № 1


