MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T et oy
COrNACOBAHA VTBEPKJIAIO /H.1. Jlapuonosa/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

02.02.2022 r.
PABOYAS ITPOI'PAMMA JJTUCHUIIJIMHBI (MOAYJIS)
b.1.1.5 Xumus
(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)
HanpaBnenune noaroToBku
(crenmantbHOCTh) 27.03.05 MHHOBaTHKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb YnpasiieHne THHOBAIMOHHBIMU IPOEKTAMU
Kypc
Cemectp
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 108/3 4acOB/3a4ETHBIX €IMHHII

Jlexknun 18 JacoB

JlabopaTopHbIie pabOThI 18 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 36 4acoB

KonTakTHas paboTta mo sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 72 JacoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer 1 cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermanbHOCTH) 27.03.05 MHHOBaTHKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO JIuXT COI'JTACOBAHO 0O.B. Cunkuna
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Ka(bez[pa JICCOMPOMBIINIJICHHBIX U XUMHWYECKHUX TEXHOJIOTHI

(HammMeHoBaHUe Kadeaphl)
25.01.2022 POTOKOJT No 6

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO I0.A. Illupaun

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'NTACOBAHO B.B. /IBoernazos
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO O.M. Pennna

(M1.0. ®amunus)

Okcnept(sl): Hopkuna E.B., /lupextop mo pabote ¢ MaccoBbIM cermMeHTOM ¢unuana 8 PMD [TAO
«Pocrenekom»

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.

Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. YK-1 VYK-1.1 Brinonusiet 3HAHUA: 3HAET KAK BBIIOIHATE IOMCK HEOOXOIUMOM
Cnocoben ITOMCK HEOOXOMMMOM [IJIs1 |[UIsl pEIICHUs TOCTaBIIEHHOM 3a1au MHpopManuu, e
OCYIIECTBIIATh  |pEIICHHUS TIOCTABIEHHON |KPUTHYECKUI aHaIn3, 0000IIeHNEe U [IPECTaBICHHIE
MTOKCK, 3ajaun uH(GOpMAaNKK, e€ |Ha OCHOBE 3HAHMHI €CTECTBEHHO-HAYYHBIX JUCLUILIMH
KPUTUYCCKHIA KPUTHYECKHI aHAJIH3, ¥ COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA
aHaJIU3 ¥ CUHTE3 |0000IIeHnE U yMeHHs1: YMEET BBIIOIHATH MOUCK HEOOXOAUMOM
uH(poOpManuu, |mpeAcTaBlICHUE HA JUIsl peIIEHUs [TOCTAaBJIEHHOM 3a/1aul MH(pOpMaLu, e
IIPUMCHATH OCHOBE 3HAHUUN KpI/ITI/IquKI/Iﬁ aHalJIu3, 0606HICHI/IC " NpCACTaBJICHUC
CHCTEMHBII €CTECTBEHHO-HAY4YHBIX  |HA OCHOBC 3HAHMH ECTECCTBEHHO-HAYYHBIX IHUCLHIUINH
MMOJXOJ JJIs1 JOUCLHILINH U U COBPECMCHHBIX HH(bOpMaLII/IOHHBIX TEXHOJIOTUN
peteHus COBPEMEHHBIX HABBIKH: BBIMOIHAET MOMCK HEOOXOUMOI IS
HOCTAaBJIEHHBIX  |[MH()OPMALMOHHBIX pellieHus OCTaBIeHHOM 3a1aun nHpopmanuu, e
3a1a4 TEXHOJIOTHH KPUTHYECKHI aHanu3, 0000IIeHre U PECTaBICHUE
Ha OCHOBE 3HAHUW €CTECTBEHHO-HAYYHBIX AUCIUILUIMH
¥ COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA
YK-1.2 3HaHMs: 3HAET KaK CUCTEMAaTU3UPOBATh
CucremaTuszupyer 00HapyXCHHYIO0 HH()OPMAIIHIO, TTOJIYICHHYIO U3
00HapyXEHHYIO Pa3HBIX HICTOYHUKOB, B COOTBETCTBUU C
uHpopmaruio, TpeOOBAaHUSMU U YCIOBUSMU 33]1a4H

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBAHUSIMU U
YCIIOBUSIMU 33714

yMeHusi: YMeeT CUCTEMAaTU3UPOBaTh OOHAPYKEHHYIO
MH(pOpMaLKIO, TOJYYEHHYIO U3 PAa3HbIX HCTOYHUKOB,
B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
3a1a4n

HaBbIKU: CrucTeMaTH3upyeT 0OHapyKEHHYIO
MH(pOpMaLKIO, TOJYYEHHYIO U3 Pa3HbIX HCTOYHUKOB,
B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
3aa4n

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJa4uu,
apryMEHTUpPYs CBOU
BBIOOp

3HaHMsA: 3HAET KaK BbIOMPATh ONTUMAIIbHBIH
BapHaHT peIlleHus 3aJaul, apryMEHTUPYs CBOI
yMeHusi: YMeeT BbIOUpaTh ONTUMAIbHBIN BapuaHT
pelleHus 3aaun, apryMEeHTUPYs CBOI BBIOOP
HaBBIKU: BpiOnpaeT onTUManbHbIi BapuaHT
pelieHus 3aJa4un, apryMEeHTUPYs CBOI BBIOOP

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa oTHocUTCes K 00s3aTenbHoi yactu OITOIN.
JucnurninuHa sSBIseTcs 0053aTeTbHON
W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM MJIsi MPOIOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETCHIIMK B cienyronux aucnumuinHax: @usumka (YK-1); rocymapcTBEHHON HMTOTOBOM
arTectanuud B (hopme: BhImonHeHHe, MOATOTOBKA K MPOIEAype 3aIlMTHl W 3allUTa BBITYCKHON
KkBanuuKanroHHoi padots (YK-1)




Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

Jis GopMupoBaHUS 3asBICHHBIX KOMIETEHLUH HCHOIb3YIOTCS METOHO0JIOIMYECKHE TEXHOJIOIHH,
IIPaKTUKO-OPUEHTUPOBAHHBIN

peanu3yronme AeATENbHOCTHBINM, JMYHOCTHO-OPUEHTUPOBAHHBIM,
MOIXOJIBI.

OCHOBHBIMH CTpaTCTUYCCKUMHU TCXHOJOTHUAMU SABJIAIOTCA: JICKIMOHHBIC 3aHATHA, IIPAKTUYCCKUC U

nabopaTopHEIE 3aHATHS, MPOIIETYPHI CAMOOOYUEHUS
Ha poctmxeHWe KOHKPETHBIX IIeJiel OOYYeHHUs HalpaBJICHBI
TEXHOJIOTHH: 33JaHUSI, KIITACCHUECKAsT JICKITUS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemectp

IIPUMCHACMBIC TaKTHYCCKUC

Bunnl u TeMEbI 3aHATHH

KoanuectBo
4acoOB

dopmupyemsbie
KOMIETECHIIUU

Xumnueckue BemecrBa. CTpoeHue U CBOMCTBA.

42

Jlekuus. BemectBo. Atom. Mosiekyia.

Xumuueckuii aneMenT. Aitorponus. [IpocTeie u cioxHbIe
BemiecTBa. KauecTBeHHBIN M KOJIMYESCTBEHHBIN COCTaB BEIIECTB.
XuMuyeckue 3Haku U popmyibel. OTHOCUTEIbHBIC aTOMHAS U
MoJIeKyJisipHas Maccbl. Konnuaectso Bemectsa. KonnyecTso
BEILIECTBA U €IUHUIIBI €TI0 U3MEPEHUS:

MOJIb, MMOJIb, KMOJb. Yncio ABoraapo. MospHas macca.

2

Jleximst. THIIBI XMMHYECKHUX CBSI3CH: KOBaJICHTHAS, MIOHHAS,
MeTaJJInYecKasi v BojiopoaHasi. KoBajieHTHass XUMUYECKAs CBA3b.
JIBa MmexaHn3Ma 00pa30BaHUs ITOM CBSI3U: OOMEHHBIN U JJOHOPHO-
akrenTopHblii. OCHOBHBIE CBOMCTBA KOBAJICHTHOU CBSI3U:
HaChIIEHHOCTD, NOJSIPU3YEMOCTh U TPOYHOCTb.

JlaGopaTtopHast pabota. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu. CteneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBJICHHUE.
BoccranoBurens n okuciaeHne. MeTo | 3JeKTPOHHOTO OanaHca Jist
COCTaBIICHUS YPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX
peakiuii. [lonsitre 00 35ekTposau3e. DIEKTPOIN3 PACIIaBOB.
DIEKTPOIN3 PACTBOPOB

Jlexuus. OCOGEHHOCTH CTPOECHUS AaTOMOB U

KpucTamioB. Pusnueckue cBoiicTBa meramios. Knaccuduxanus
METAJIJIOB 10 Pa3IUnYHbIM

npu3HakaM. XMMHUYECKHE CBOMCTBA METAIOB. DJIEKTPOXUMHUYECKUI
P HAaPSHKEHUN METaJIOB.

MertammoTepMusl.

JlaGopaTtopHast pabota. [leficTBHe KUCIIOT U MIEI0YeH Ha METAJIIIBI.

JlaGopaTtopHast pabota. OKCHIMTEIEHO-BOCCTAHOBUTEIHHBIC
PEaKInu.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

PI'P-1 CtpoeHnne aroma U XUMHYECKas CBA3b

PI'P-2 OxucnurenbHO-BOCCTAaHOBUTENbHBIE PEAKIIUN

PI'P-3 Dnextponus coneu

KP-1 JleiicTBHE KUCIIOT U MICIOUYECH HA METAJLIbI

KP-2 DnekTpoXuMHYECKHe pacueThl

30

YK-1

HpnMeHeHne XUMHUYECCKHUX BCIIECTB B MPOMBIIIVICHHOCTH.

66

YK-1




3aKOHOMEPHOCTH XMMHYECKHX MPOIECCOB.

Jlexuus. CkopocTs XuMu4eckux peakuuil. [lonsarue o ckopoctu
XUMHYECKUX peakiuid. 3aBUCUMOCTh

CKOPOCTH XUMHUYECKUX PEAKIUI OT pa3InIHbIX (PaKTOPOB:
MIPUPObI PEArUPYIOLIUX BEILIECTB, UX

KOHIICHTpAIlUU, TEMIIEPATypPhl, TIOBEPXHOCTH CONMIPUKOCHOBEHUS U
HCIIOJIb30BaHUS KaTaJIM3aTOPOB.

Jlexmmst. O6paTUMOCTh XUMUYECKUX peakiuii. OOpaTumMeie U
HeoOpaTUMbIe peakui. XUMHUYECKOe
PABHOBECHUE U CIIOCOOBI €T0 CMELICHUSL.

Jlekuus. [lonstue o gucnepcHon

cucteme. JlucriepcHas a3a u IUCIIEPCHOHHAS Cpefa.
Knaccudukanust TUCIIEpCHBIX CUCTEM.

IloHsiTHE O KOJUIOWIHBIX CUCTEMAX.

Jlexuust. ITonsatue o pacrBopax. PU3nKo-XxUMHUYECKast IPUPOJIA
pacTBOpEHUS M PaCTBOPOB.

B3anmoseiicTBue pacTBOPUTENS U PACTBOPEHHOI'O BELLIECTBA.
PactBopumocTs BemecTB. CriocoObl

BBIPa)KEHUS KOHLEHTPALIMK PACTBOPOB: MaccoBasi J10Jis
PacTBOPEHHOTO BELECTBA (IIPOLIEHTHAs),

MOJIsIpHast

Jlekuus. Teopus 37€KTPOTUTHUECKON qUCCOUMAMU. MexaHnu3m
JUCCOLIMAIIMY BEIIECTB C PA3IMYHBIMU

THIIAMH XUMHAYECKUX CBsI3ei. OCHOBHBIE IIOJIOKEHU TCOpHUU
ANEKTPOIUTUYECKON TUCCOLUAIUH.

CreneHb 2JIEKTPOTUTHIECKON TUCCOIMAliU U (DaKTOPHI €€
3aBUCUMOCTU. CHIIbHBIE U CpETHUE

a5eKTposnThl. Bogopoausiii mokasarens. Cpefa BOJHBIX pacTBOPOB
AJIEKTPOJIUTOB.

JlaGopaTtopHast pabota. KHCIIOTHI Kak 3JE€KTPOJIUTHI, UX
KJIacCU(UKAIMS 0 Pa3IMYHbIM MMPU3HAKaM. XUMUYECKHE CBONCTBA
KHCJIOT B CBETE TEOPUU

AIIEKTPONUTUYECKON Auccoruaii. OcoOeHHOCTH B3aUMOIEHCTBHS
KOHIIEHTPUPOBAHHOW CEPHOU U

a30THOM KHUCTIOT ¢ MeTaulaMu. OCHOBHBIE CTIOCOOBI MTOTYYESHHUS
KHCJIOTBI.

JlaboparopHas pabota. OcHoBaHMs 1 UX cBoWicTBAa. OCHOBaHUS KaK
BHGKTPOJ'II/ITBI, nx KJ'IaCCI/I(i)I/IKaHI/IH 10 paSJ'H/I'-IHI)IM

npu3HaKaM. XMMHUYECKHUEe CBOMCTBA OCHOBAHUI B CBETE TEOPHH
IIEKTPOINTUICCKON JUCCOIUAITHIH.

PaznoxxeHne HepacTBOPUMEBIX B Bojie OCHOBaHMii. OCHOBHBIE
CHOCOOBI MOJYYEHHUS OCHOBAHUM.

JlaboparopHas pabota. Conu u ux cBoiictBa. Conu Kak
anekTpoauThl. Conu cpeaHue, KUCIbIe U OCHOBHBIE.

XUMHUYECKU CBOKCTBA COJIEN B CBETE TEOPHUU IEKTPOIUTHUECKOU
nuccormanuy. CriocoOsl

MOJIYUYCHHUS COJICH.

Jlexuus. I'maponus kak oOMeHHBIH npouecc. HeobpaTumslii u
00paTUMBIN TUAPOIIU3 COJEH.
CryneH4JaTslil TiApoans. IIpakTnueckoe NpuMeHeHHe THIPOIH3a.

JlaGoparopHas pabota. ['maponus comneit

JlaboparopHas paboTta. JluciepcHbIe CUCTEMBI.




JlaGopaTtopHast pabora. [IpuroroBieHnue pacTBopa COJISTHOM 2
KHMCJIOTBI 3aJaHHOM MacCOBOM JIOJIU.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
KP, PTP

PI'P-4 CxopoCTh XMMHUUYECKUX PEAKLIHI

PI'P-5 Xumunueckoe paBHOBECUE U IIPUHIMI cMelleHus Jle-
[Tarense

PI'P-6 DnextponuTuueckas 1ucCoOUaIus

PI'P-7 ucnepcHble CHCTEMBI

KP-3 Xumunueckasi KHHETHKA

KP-4 Jluccoumanys ¥ THIPOIN3 Coeil 42

WHas koHTakTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

W3yveHrne AUCHMILIMHBI PEKOMEHIYEeTCS HadyaTh ¢ O3HAKOMJICHHS C pabodeil mporpammon, ee
CTPYKTYpOH U COJep>KaHUEM pa3[eNoB. YueOHbIH MaTepuall CTPYKTYpUPOBaH, H3y4YCHHE
JUCIUTLIAHBI OCYIIIECTBIISIETCS B TeMaTH4eCKON MOCIIEI0BATEIHLHOCTH.
3aHATHS ~ JIGKIMOHHOTO  THUIIA IAl0OT  CHCTEMATHU3MPOBAHHBIC 3HAHHWS 10 JIUCHUIUIMH
KOHIICHTPUPYIOT BHUMaHUE Ha HanOoJiee CIIOKHBIX U BAXHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHITHIA PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAHNUE YIeOHOTO MaTepuaa; oopamarh BHUMaHUe Ha
GOpMYyITUPOBKM U KaTEropHH, pacKpBIBAIOIIME CYTh MPOOJIEMBbI, SBICHUS WIM TpoIecca;
3apuKCUpoBaTH BBIBO/IBI u MIPAKTHYECKHE PEKOMEH/IALINH.
[Toaroroska K J1a00paTOPHBIM 3aHATHSAM BKIFOUAET 03HAKOMJICHHE c TUTAHOM
1a00paTOPHOTO 3aHATHS, TPHUBEICHHOTO B METOJMYECKUX YKa3aHUSX; PadOTy C KOHCIEKTOM
JIEKIIMH, BBIMOJHEHHWE JOMAIIHEero 3aJaHus, padoTy ¢ y4yeOHOH U y4eOHO-METOAMYECKOM
JUTEPaTypoil, HAyYHBIMH W3AAHUSIMH U SJCKTPOHHBIMU 00pa30BaTEeNbHBIMH  pecypcamy,
PEKOMEHIOBAaHHBIMH pa0oUeii MPOrpaMMON TUCITUIUIMHBL, a TaKXKe Pa3pabOTaHHBIM AJICKTPOHHBIM
KypCcoM JUTS PCKo .
ConeprkaHme CaMOCTOSITEIBHOM  paloTHI ompesensieTcss pabodell mporpamMMol  TUCIUILIHHEI,
OIICHOYHBIMU W METOJAMYECKHMMH MaTepHalaMu, 3aJaHusIMH M YKa3aHHSIMH TpernojaaBaTers.
CamocTtosTenbpHas paboTa MOMKET OCYIIECTBISTHCS B ayJAUTOPHON M BHEAyAHTOPHON (opmax.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOATEIbHONW pPaOOThI SBISIETCS DJIEKTPOHHAS
nH(pOpMaIIMOHHO-00pa3oBaTebHAsl Cpela YHUBEPCUTETa, KOTOpas OO0eCleyumBaeT JOCTYN K
oOpa3oBaTenbHONl  mporpamme, pabodeil mporpaMme  TUCIUIUIMHBI, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM CcHCTeMaM, TPOo(ecCHOHANBHBIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPABOYHBIM
cHCTEMaM.

V3ydeHne MUCIUTUTMHBI BKJIFOYAST BBHITIOJHEHUE PACYETHO-TpadUIecKol padOThI, KOHTPOJIBHOM
paboThI, nmabopaTopHOH paboTHI.
[TeproguvHOCTh TIpoBeaeHUS, (POPMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, CHCTEMa OIEHUBAHUS
X0Jla OCBOEHHUS JHUCLUUIUIMH TMpeACTaBlIeHbl B pabodell mporpamme. YCIOBHUS aTTeCTaIlluu
MIPUBEICHBI B TEXHOJIOTHYECKOW KapTe, BXOJAIICH B COCTaB pabodeil mporpamMmbl JTHUCIUTIIHHEL.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. y‘-IC6HO-MeTOI[I/I‘-ICCKOC obecrnieucHue



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. |Xumuueckue cucrteMbl [Tekcr] : BapuaHTBl 3aJaHUM IS 163 /

camocTosIT. pabotel / M-Bo oOpa3oBanus u Hayku PD, [OY
BIIO "Map. roc. texn. yu-t"; [coct.: P. . BunokypoBa u
ap.]. Usn. 3-e, nom. Momkap-Oma: MapI' TV, 2011. - 140 c.
DK3eMIUIIPEL: Bcero 163.

https://portal.volgatech.net/b
ooks/Vinokurova_ximicheski
e_sistemy_2011.pdf

Xumus [Teker] : nal. mpaktukym / M-Bo oOpa3oBaHUS U
Hayku P®, I'OY BIIO "Map. roc. texH. yn-t"; [P. W.
BunokypoBa u np.] ; mox obm. pen. P. . BunokypoBoii.
Womkap-Oma: MapI'TVY, 2011. - 171 c. DK3eMIUISPBI: BCETO
58.

58 /
https://portal.volgatech.net/b
ooks/Vinokurova_ximija_20

11.pdf

KpamenunnukoBa, Hagexna ['ennagpbeBHa. Xumus [Tekcrt] :
ydgeOHOEe TMocoOMe I  CaMOCTOSITENIbHOH — paboThl |
npaktnueckux 3aHsatuid / H. I'. Kpamenwnnukosa, P. U.
BunokypoBa; M-Bo o0OpazoBanus u Hayku P®, ®I'bOY BIIO
"[ToBomxk. Toc. TexHoi. yH-T". Momkap-Omna: III'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3eMIUIIPLL: BCero 23.

23 /
https://portal.volgatech.net/b
ooks/Krasheninnikova_ximij

a.pdf

KpamenunnukoBa, Hagexna ['ennagpbeBHa. Xumus [Tekcr] :
rocoOue il BHITOJTHEHHST MHIUBUAYalbHbIX 3ananuii / H. T
Kpamenunnukosa, P. . BunokypoBa; M-Bo o0pa3oBaHus U
Hayku P®, ®I'bOY BIIO "lloBomxk. roc. TeXHOI. yH-T".
Womkap-Ona: IITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
DK3eMILISIPLL: Bcero 25.

25

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe oOecrieueHne

NoNo
/o

Aynuropuu 11 IpoBe-
JIeHUs y4eOHBIX 3aHATHH,
CaMOCTOSTENIbHON pabo-
ThI U ITPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

IlepeueHb OCHOBHOTO 00OPYOBaHUS

[IporpammHuoe
obecrneueHue

311 (1)

Bempsimutens B-OINE/[-12-65 Y XJI
4 (1), Ilpoexkrop MyJIbTHUMEIUIHBIN
Sanyo PLC- XD 2600 B koMIuLC
kperienneM u kabemem (1), Cron
XUMHUYECKHAN 1a00paTOPHBII
1200*1400*1500 (3), Cron-moiika
neoviHast (1), Ilxad  BeITSDKHOM
naboparopubiii  1538*726*2100 (2),
Mxad JUTS XUM.PEaKTHBOB
800*580*1810 (1), Kowmrekr
yueOHoit mebenu (1)

Windows
CrpaBouHas
cucreMa

Microsoft
Enterprise,
IpaBoBast
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kowmmekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
A1 pCIICHUS OCHOBHBIX

I10JIb30BATCIIBCKHUX 3a1a4




Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HAaNPaBJIEeHbI HA!

- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHAa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraTb MaTepuan (YeTKOCTb, IPaMOTHOCTb M3JI0KEHUSI MaTepuaja, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS Y4eOHOTO MaTepuana);

- YMEHHUE IPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHUM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIHT
[Toporossiii OOyuvaromuiics WMeeT 3HAHUS OCHOBHOIO Marepuana,|3adTeHo
YpOBEHb MpOSABISAET YMEHHE JIOTMYHO €ro Hu3jiaraTb, HO MOXKET
JOMyCKaTh ~ HETOYHOCTM B M3JI0KEHUU  MaTepuaia,
HEJO0CTAaTOYHO IpaBWIbHbIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPY/AHEHUS B BBIIOJHEHUH NMPAKTHYECKUX 3aJaHUI

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Tekyuii KOHTPOJIb YCIIEBAEMOCTH OOECIICUMBACT OIICHMBAHUE XO0Jia OCBOEHUS JIUCHUILTAHBI
(MOmyJIsl) ¥ IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOTO KOHTPOIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOM AUCHUIIMHBL. [lOpsAIoK COCTaBIIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] TMPOLEAYpPhl OIEHMBAHHUS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HA OCBOEHWE 3HAHWUW, YMEHHM, HABBIKOB W/ WM ONbITa ACATEIHHOCTH, IO

HaKOIUTEJIbHOW cucTeMe B Oamjiax ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpomexyTouyHast aTTecTalus 00y4arouxcs
[TpomexyTouHast arTecTalysi o0y4yaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE Pe3ysbTaTOB OOy4eHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[IpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi W3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.

1. TonbKO OCHOBHBIE OKCHIBI TPEJCTABIICHBI B PSY ...
K20, FeO,

Zn0, CuO, Na2O

MgO, Al,O3, CaO

Cr203, Zn0O, SO;

2. TonbKO KUCTOTHBIE OKCU/IBI TIPEJCTABIIEHBI B PALY ...
Cl,07, CO2, SO2

MgO, MnO, Al>O3

K20, BaO, SiO>



Ca0, P20s

3. K amdoTepHbIM OKCHIAM OTHOCATCS ...
ZnO u Al>,O3

CO2 u P20s

NO u ZnO

Al,03 u CaO

4. ®opmyna runpodocdara KaabIus UMEET BUT ...
CaHPO4

Caz(POa4)2

Ca(H2POs4)2

Ca(OH):

5. Kap6onat xanbuust CaCOg3 (U3BECTHSIK) OTHOCUTCS K KJIaccCy ...
CpPEIOHUX COoJIei

KHCIIOT

OCHOBaHMUM

KHCJIBIX COJIEN

6.DopMyna CepHUCTON KHCIOTHI UMEET BUT ...
H2SOs3

H2S

H2SO4

H2S203

7. DeMeHTOoM, B aTome KOTOPOTO BaJICHTHBIE
xoH(purypanmio 3s23p?, spnsercs ...

Si
Ti
Mg
Ge

8.Uucino BaJI€HTHBIX JJIEKTPOHOB B aTOMeE 3JjieMeHTa 4-ro nepuoaa VIA-rpynmnsl paBHo ...

6
4
2

3JIEKTPOHBI

UMCIOT



9.Hucno BaJE€HTHBIX AJIEKTPOHOB B aTOME XJIOpPA PaBHO ...

;
5
3
1

10. HauGoubIieil BEIMIUHON JIEKTPOOTPHIIATEILHOCTH 001aIaeT aToM ...

Cl
Si

Ilepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTALIUN

1.

10.

11.

12.

CKOpOCTb XUMUYECKUX peaKu,Mﬁ. Bnnanune KOHUEHTpPpaunn Ha CKOPOCTb XMMUYECKOM
peakuynn.

CKOpPOCTb XMMMUYECKUX peakuuit. BauaHue TemnepaTypbl HAa CKOPOCTb XMMWYECKOWM
peakumn. Mpasunno Bant Mlodda.

Xumunyeckoe pasHosecune. KOHCTaHTa paBHOBeCHA.
MpuHumn Jle LWaTtenbe, cmelLeHNne XMMUYECKOro paBHOBECUA.

CoBpemeHHas KBAHTOBO-MEXaHW4YecKas Moge/lb CTPOeHMA aToma. DemMeHTapHble
yactuupl. CTpoeHne aTOMHbIX aaep.

BonHoBble cBOWCTBa 3/1eKTpoHa. KeaHTOBble umcna (n, 1, m;,s): Mx 3HayeHwue,
XapaKTepUCTUKa.

MpUHUMNBI pacnpeaeneHna 31EeKTPOHOB MO YPOBHAM M MOAYPOBHAM B aTOME: NMPUHLMN
MWHUMaAIbHOM 3HEPTrUK, NPaBnao KneuykoBckoro, npuHumn Mayau, npasuno MyHaa.

Ctpyktypa [Mepuogmnyeckoir cuctembl: GUBUYECKUMIA CMbICA NOPAAKOBOro HOMepa
3NemMeHTa, HoMepa nepuoga U HoMepa rpynnbi.

Mepuoanyeckoe U3MeHeHMe CBOMCTB 3/1eMEHTOB. Paauycbl aTOMOB, 3Heprua (noTeHumnan)
NOHU3aLMK), SHEPTUA CPOACTBA K I1EKTPOHY, 3/1€KTPOOTPULATENbHOCTb.

Xnmumyeckas cBsi3b. Buabl XMMMUYECKOM CBA3U.

MexaHn3m 06pa3oBaHMA KOBANEHTHOW CBA3W. KoBaneHTHaa CBA3b MOAApHas W
HenonapHas.

Tunbl  rMBpMaM3aumMm aToMHbIX opbuTanein. CTpoeHMe MONeKyn c sp3—, sp? u sp—
rMbpuaHbIMmn opbutTanamm.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

MNoHHaAa cBA3b. MexaHn3m O6pa3OBaHMﬂ WOHHOM cBA3Nn, CBolicTBa MOHHOM CBA3M.
MeTannnyeckas cBAsb. ﬂOHOpHO-aKLI,eI'lTOpHaﬂ CBA3b.

HeaﬂeKTpOJ'IMTbI.CBOﬁCTBa PacCTBOPOB HESINEKTPOJZIUTOB: OaB/IeHME HACbIWEHHOIo Mnapa
Ha4d YNUCTbIM PaCTBOPUTESIEM U PACTBOPOM,

CBOWNCTBa PacTBOPOB HEINEKTPOIUTOB: TEMMEPATYPbl KUMEHMA U 3aMepP3aHNA PAacTBOPOB.
Ocmoc M ocMmoTHYeCcKoe aBnieHne. YpaBHeHue BaHT Nodda ana pacyeTta BeAnUMHDLI Pocw.
OcHOBHble cnocobbl BbIpaXKeHUA KOHLEHTPALUM PacTBOPOB: MACcCOBasA, MO/IbHAA AONA.

OCHOBHble CrMocob6bl BbIPa’KEHMA KOHLEHTPALMM PACTBOPOB: MONAPHAA KOHLEHTpauuma
(monapHOCTb), MoNANbHAA KOHUEHTPaUUA (MONAAbHOCTD ).

OcHOBHble cnocobbl BblpaXXeHNA KOHUEHTPaAUNN PaCTBOPOB: HOpMaJsibHaA KOHUEHTPaUUA.
Cnocobbl BblYMCAEHMA MO}'IﬂpHOVI MacCCbl 3KBMBaJ1IEHTA.

3I'IeKTpOJ'IMTbI. 3J'IeI-(TpOJ'IMTW-IeCKaF| anccoumauma. KMcaoTbl, OCHOBAHMA, COMN C TOYKMU
3peHnNA Teopuun 3I'IeKTpOJ'IMTW-IeCKOl‘;1 anccoumaumnn.

KonnyecTtBeHHble XapaKTEPUCTUKM npoLuecca guccoumaumun: cTeneHb AUCCoLMaLUU .,
KOHCTaHTa auccoumaumm Ka.

NoHHoe npounssegeHne sobl. BO,D'OpO,CI'HbIl‘a NOKa3aTe/b pH. XapaKTepMCTMKa KMCNOTHO-
OCHOBHbIX CBOMCTB cpeabl no BennymnHe pH.

Mmaponuns coneit, 06pasoBaHHbIX CUNbHOM KUCAOTOM M cnabblM OCHOBaHUEM.
Maponuns coneit, 06pa3oBaHHbIX C1aboi KUCAOTON U CUNbHBbIM OCHOBAHUEM.

MOHATUA  3NEKTPOXUMUWU. INEKTPOAHbIA MOTEHUMaN, CTaHAAPTHbIA  3/1EeKTPOAHbIN
noteHuman. Pag cTaHAApPTHbIN NOTEHUMAN0B (pA4 HanpsXKeHU) MeTannos.

daKTopbI, BANAIOLLME HAa BEIMYMHY 31EKTPOAHOTO NoTeHuMana. YpaBHeHne HepHcra.

l[anbBaHWYECKME 3/1EMEHTbI. DNEKTPOXMMUYECKAA CXema ra/ibBaHUYECKOro 3/1eMeHTa.
dneKTpogHble npouecchbl, pacyet 3C.

SNeKTpoan3 pacnaaBos. Cxema 31eKTposn3a.
DNeKTpoan3 pacTBopoB. KaToaHble M aHogHble npoLlecchl. Cxema an1eKTpoamsa.

DNEeKTpOXMMMYecKasa Kopposuna. [puunHbl BO3HMKHOBEHMA TasbBaHWYECKMX Map.
Jenonapusauma. [enonapusatopbl. BogopoaHaa v KMcnopogHaa agenonapusauma B
3aBMCMMOCTM OT KMCNOTHOCTU Cpeapl.

MeToAb! 3alnTbl OT KOPPO3UK. TUMNbI METANI/IMYECKUX MOKPbLITUIA: aHOAHOE U KaTOAHOE U
MEXaHM3Mbl WX 3aWMTHOro Aencteua. [lpouecchbl, MNpPOTeKawlmne npu HapyleHUn
LLeNIOCTHOCTU NOKPbITUA IY)KEHOTO U OLLMHKOBAHHOIO »Kenesa.

JNEeKTPOXMMMYECKAA 3aLLMTa: MPOTEKTOPHAA 3aLLMTA U KaToAHan 3aLUNUTbI






