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1. lleab ocBOEHMS UCHUIJIMHBI

[leapt0o OCBOECHMSI IUCHUIUIMHBI SBISiETCS (OPMHUpPOBAHUE Y OOYyYarOIUXCs
HABBIKOB MPUMEHEHUS 3HAHUSI OCHOBHBIX 3aKOHOB XMMHUHU M XMMHUYECKHUX IMPOIIECCOB B
npodeccoHaIbHOM eI TeIbHOCTH.

2. Mecrto nucuuiuiaasl B crpykrype OIIOII BO

B cootBercTBUM ¢ yueOHBIM miaHoM Mo crenuanbHocTH 23.05.01 HazemHsbie
TPAHCIIOPTHO-TEXHOJOTUYECKUE CPEICTBA TUCIHUIUIMHA «XHUMHS» OTHOCHTCA K
o0s3aTenbHOM yacTu brioka 1.

Jlig u3ydeHus MaHHOW AMCHMILTUHBI HEOOXOAWMBI 3HAHUSA, YMEHHUS U HABBIKH,
dopMupyemMbie TMPEANICCTBYIOMUMHA TUCHUIUIMHAMU TPH  TOJXYYCHHH CPEIHETO
(monHOrO) OOIIEro WM CpeIHEro MNpOoPEeCCHOHANIBHOIO OOpa3oBaHUs: «XUMHUSY,
«AnreOpa», «Puznkay.

HucuuninuHa «XuMus» sBiagerca 0a30BOM Ui W3Y4YEHMs] JUCLUIUIMH:
«Qxonorus», «MarepuanoBeaeHue», «TexHOIOTUs KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOBY,
«OHepreTUUECKrUe yCTaHOBKY aBTOMOOMIIEN U TPAKTOPOB», «OXpaHa Tpyaa».

3. HepequL IVIAHUPYEMBIX pPE€3yJbTaToB OﬁyquI/IH o ITMCIOMIIJIMHE,
COOTHECECHHBIX ¢ HHIANKATOPaAMHU TOCTUKCHUAMM KOMHCTCHHI/Iﬁ

N3yyeHnue qaHHOW NUCHMIUIMHBI HAIPABJIEHO Ha (pOpMUpPOBaHUE Yy 00yYaIOIIUXCS
KOMIIETEHIIUH, TTPEACTABICHHOM B Ta0. 1



TpedoBaHus K pe3yJibTATAM OCBOCHHUS TUCHHUILIMHBI

Taoauna 1

No Kox Copnepxanue VIHIMKATODbI AOCTHKEHHUS B pesynbprare nzydeHus: yaeOHOM TUCIIUILTHHBI 00yYarOMIHecs JOJDKHBIL:
KOMIIETCHIIUU N
n/m KOMITETEHIIUN KOMITETCHLIUI 3HATH YMETh BIIA/IETH
(nnm ee gacTH)
1 2 3 4 5 6 7
1. OIIK -1 Cnocoben craButh U | U/-Sonk-1  HemoucTpupyer | OcHOBHBIE xummudeckre | OOBACHUTH CBSI3p Mexay | [lepBudHBIME
pemarh WHKEHEPHbIC W | TOHUMaHHE XUMUYECKUX | 3aKOHBI M MPOIIECCHI. MOJIOKEHUEM DJIEMEHTa B | HABBIKAMH BBHITIOJTHEHUS
HAyYHO-TEXHUIECKHE MPOIECCOB M MPHUMEHSET MEPUOANYECKON  CHCTEMe, | OCHOBHBIX XUMHYECKUX
3amaunl B cdepe CBoeH | OCHOBHBIE 3aKOHBI XUMHHU CTPOCHHEM aToMa | JT1abopaTOPHBIX
npodeccuoHaANbHON Npd  pelleHuH 3afad B JJIEMEHTa M CBONCTBaMH | OTEpanuii, OMUCAHUS U
JEeSITeIbHOCTH M HOBBIX | MPO(EeCCHOHATIBHOM BEILIECTB; paccuuTaTh | aHaTU3a  Pe3yJIbTAaTOB
MEXKTACITUTUIMHAPHBIX JIeSTEIbHOCTH. KOHIIEHTPAIIUH PACTBOPOB | XMMHUYECKOTO
HallpaBJICHUI c pa3IMYHBIX  COCIMHEHUH, | DKCIIEPUMEHTA.
UCIIOJIb30BaHUEM OTIPENIENIATh
€CTeCTBeHHOHAYYHBIX, TEPMOANHAMUYECKIE
MaTeMaTHYECKUX u XapaKTePUCTHKH
TEXHOJIOI'MYECKUX XUMHNYECCKHUX peaKHHﬁ,
Mozenen onucaTh TallbBAHUYECKUI
JJIEMEHT W  paccuuTarb

3IEKTPOBHKYUIYIO CHITY.




4. O0bEM, CTPYKTYpPA U COJIepP:KaHMe JUCUUIIINHBI

OO6mast TPyJAOEMKOCTh JUCIHUIUIMHBI COCTaBisieT 3 3adeTHble eauHuibl, 108

JacoB.
Tadaunna 2
O0beM TUCHHUILTHHBI
KonuuectBo yacos
B 6 M. 4. N0 200aMm
cero 1 2 3 4 5 6
KonrakTtHas pabora — 121 121
BCErO, B T.Y.
ayoumopHas paboma. 12 12
JIEKIIUHA 6 6
J1a00PaTOPHBIC 6 6
IPAKTUYECKUE - -
NPOMENCYmMOuHas 0.1 0.1
ammecmayus
KOHMPOJlb - -
CamocrosiTenpHast 95.9 95.9
pabota
®opmMa UTOrOBOTO 3 3
KOHTPOJIA
Kypcooii mpoekt i )
(pabora)
Ta6aunna 3
CTpyKTypa U coaep:KaHue JUCHUILIUHBI
Camoc-
KonraktHas TOATEN
KonTtpons
=3 pabota b-Had
% pabota
Ne Tema 3anaTHS §
n/n Conepxanne = g = 2 2
e & g 5 5 m 5 m - g
2 z 25| 28 23 = 2
T & o2 5 S 5 s M o
=1 %8l 57 &7 s
M S ~ M
1] 2 | 3 [ 4] 5 6 7 8 9
1 xype
1. | Ilpeamer xumun. CoBpeMeHHbIE MPEACTABJIECHUSA O
CTPOEHHH AaToMAa. OIJIEMCHTapHBIC YaCTHIBI, aTOMHOE
PO, W30TOINBI, MOHATHE 3JeMeHTa. KBaHTOBas Teopus
cTtpoeHuss aroma. KopyckyJsspHO-BOJIHOBOH Iyallu3M
JJIEKTPOHA. DHEPreTHYECKOE COCTOSHHE OJIEKTpOHA B J B 2 TK YO
atome. Ilonstue opOutasn. KBaHTOBBIE 4YHCIIa W UX
(hm3nIecKuit CMBICH. DIEKTPOHHAS KOHPUTypaIHst aTOMOB.
Ilpunuun Haumenbmie sHepruu. [lpunnun [laymu.
IIpaBmiio Xynpa. Ilpasuno Kineukosckoro.
2. | Texunka 0e30mMacHOCTH NpH padoTe B XHUMHYECKO
gaboparopun. OcHOBHbIE MOHATHUS M 3aKOHBI XUMHUM.
CrexuoMerpuyeckue pacyerbl. ATOM, MOJIEKYyJa, 3 T 2 5 BK, | YO,
OTHOCHUTEJIbHAS aToMHas Mmacca, OTHOCHTEJIbHAS TK 1o
MOJICKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, CIAMHUIA
U3MEpeHus, MoJsipHas Macca. [loHsITHE SKBHBaJCHTA.




1 2 3 4 5 6 7 8 9

3aKkoH DJKBHUBAJIEHTOB. MoJsipHas Macca JKBHUBAJICHTA,
SKBHUBAJICHTHBIH 00BeM. Pacuer MosspHON  Macchl
SKBHUBAJICHTA OKCHAA, KHCJIOTHI, OCHOBAHHS, COJIH
OmnpezneneHne MOJISIPHON MacChl SKBUBAJICHTA YTIJIEKHCIIOTO
rasa.

3. | llepuonuyeckuii 3aKOH M TEPUHOAUYECKAsT CHCTEMA
XUMHYECKHX 3J1eMEHTOB JAHN. MemnaeJieeBa.
IIposiBneHHe NePHOAUYECKOTO 3aKOHA B KHCJIOTHO-
OCHOBHBIX CBOHCTBAX HEOPraHMYeCKHMX COeIMHEHUI.
®u3nyecKuil CMBICT TOPSIIKOBOIO HOMEpa JJIEMEHTa.
3aKOHOMEPHOCTH MEPUOJUYECKOI0 HU3MEHEHUS CBOWCTB
9JeMeHTOB. M3MeHeHue aToMHBIX panuycoB. [loTeHuuan
HOHM3AIINH. Cpoxactso K SJIEKTPOHY.
DNEeKTPOOTPULIATENIBHOCTD. | eHeTu4ecKas CBA3b OCHOBHBIX
KJIaCCOB ~ HEOpPraHMYECKHUX  coeAuHeHud. l3meHeHue
XUMHYECKIX CBOWCTB OKCHIOB, THIPOKCHIOB, KHUCIOT U
coJIell B 3aBUCUMOCTH OT ITOJIO’KEHHUS aTOMOB DJIEMEHTOB B
Ilepuonuueckoid cucreMe XUMUYECKUX 3yeMeHToB JI.1.
Menneneesa.

4. | MojeaupoBaHue CTPOEHHsI aToMa Ha  OCHOBe
MO0JIOKeHHUs1 XUMU4YecKoro 3jeMeHnTa B Ilepuoanyeckoi
cucrtemMe xummudeckux 3iementoB .M. Mengeneena.
IIporuo3upoBaHue XHMHYECKOi AKTHBHOCTH
3j1eMeHTOB. (OCHOBHBIE KJACChl HEOPraHUYEeCKUX
coeUHeHHUii. lI3MeHEeHHe TOTCHIUAJIOB HMOHU3AIUH, VO,
CpPOJCTBAa K OJJIGKTPOHY M 3JIEKTPOOTPULIATEILHOCTH B JI3 M 2 5 TK | IO,
nepuofax W TpPyOmax Ha OCHOBE TIOJIOKEHUS B T
Ilepuonuueckoid cucteme XuUMHYecKux saemeHToB JI.M.
MengeneeBa. Okcuapl W OCHOBaHMS: OINpEACIICHUE,
MOJIy4eHUe, XUMHYECKHe cBoMcTBa. KucCnoTel M conu:
ONpeJesieHne,  MOJY4YeHHe, XUMHYECKHE  CBOMCTBaA.
Oco0EHHOCTH B3aMMOJICHCTBUS METAUIOB M KUCIIOT.

5. | PacTrBopsbl. HonsiTue 00 JIEKTPOXUMHYECKHX
npoueccax. BUuasl pacTBOpoOB 1Mo arperaTHOMY COCTOSHHIO.
IlonaTne pacTBOpHUTENS M PACTBOPEHHOTO BEIIECTBA.
PacTBOprMOCTB, TIpoM3BeeHHE PACTBOPUMOCTH. CIIOCOOBI
BBIPKEHUS KOHIIEHTPAIUH pPacTBOpOB. Teopus
anekTposutTuieckor  amccormammu  C.  Appenuyca.
CreneHp U KOHCTaHTa JccoUMaIiy. Jlucconnarys BOABIL.
HonHOe mpousBeneHHE BOIBI, BOJOPOIHBIH IOKa3aTelb
(pH). T'maopomu3  comedi. Bo3HWKHOBEHHE — CKadka
MOTEHLIMaJa Ha TIpaHULEe MeTaul-pacTBop. JlBoWHOMI
JJEKTPUYECKUHA CJIOM M €ro CTpoeHHe. YpaBHEHHUE
Hepucra. Paznuunble TUIIBI 2JIEKTPOAOB.

6. | PacTBopnl. DiekTpoxumuyeckue mponecchl. CrocoObl
BBIPDOXECHUSI KOHIIEHTPALlMK PacTBOPOB: MAaccoBasi JOJI,
MOJIApHasd KOHIICHTpAaIu, MoOJIsIpHasd KOHICHTpanus
sKkBUBaJIeHTa. IIpuroroBieHue pacTBOPOB  3aJaHHOU 13 MK 2 5 TK YO,
KOHILIEHTpaluu. BO3HHMKHOBEHHE CKayka MOTEHIMaia Ha 10
rpaHulle pasjelia MeTaul-pacTBop. [ anbBaHMUYECKUI
3JE€MEHT SAxobu-Jlarmas. Xumuueckue u
KOHIICHTPAIIIOHHBIE TaJIbBAHWYECKUE DJIEMEHTBI.

7. | TlpoMexKyTOYHAS aTTECTAIMS 0,1 80,9 BIIZIX 3

Hroro: 12,1 95,9

IIpumeuanne:

YcnoBHbIE 0003HAYEHUS:

Buapl aynutopnoii padotsl: JI — ekmus, JI3 — mabopatopHoe 3aHsITHE.

®opmbl npoBeneHus 3ausaTuii: B — nexnus-susyanmuzanus, T — gexknus/ 1abopaTopHoe 3aHATHE, TPOBOJUMOE
B TpaauIMoHHOM hopme, M- moaenupoBanue, MK-MeTo keiicoB (MeTO aHaIN3a KOHKPETHON CUTYyaIluH).
Buabi konTpoJsi: BK- BxonHo# koHTponb, TK — Tekyluii KOHTpOJIb, BeixK — BEIXOIHON KOHTPOJIb.

®opma koHTpOJst: YO — ycTHBIHN onpoc, [1O — nuceMenHsli onpoc, T-TecTupoBanue, 3 — 3a4er.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Opranuzanusi 3aHATAA [0 JUCHUIUIMHE «XUMUSD» MPOBOAUTCA IO BHUAAM
yueOHOM pabOoThI: JEKIHUU, Ta0OpaTOPHBIC 3aHATHUS, TEKYIIUN KOHTPOJIb.

Peanuzamus KOMIETEHTHOCTHOTO TOJXOJa B paMkax crneunuaibHoctu 23.05.01
Hazemusie TPAHCIIOPTHO-TEXHOJIOTUIECKNE CpEeACTBa IpeaycMaTpUBacT
HCIIOJIH30BAaHNE B YYCOHOM MPOIECCE aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEACHUS
3aHATUNA B COYETAHWU C BHEAYIUTOPHOM paboToil nnsi GOpMUPOBAHHUA U PA3BUTHUSA
o0menpogeccHOHaTbHBIX HABBIKOB 00YUYaOIIUXCSL.

JlekImoHHBIE 3aHATHS TPOBOJUTCS B MOTOYHOW ayAUTOPUU C MNPUMEHECHHEM
MYJIbTUMEIUMHOTO MPOEKTOpa B BUAEC yueOHOW mnpe3eHTanuu. OCHOBHbIE MOMEHTHI
JIEKIIMOHHBIX 3aHSITHN KOHCIEKTUPYIOTCS. Y 00y4aromuxcs 3a04HOM (popMbI 00yUueHus
TeMbl «XUMHUYECKasi KUHETHKa», «XHMHYECKOE PaBHOBECHEY», «DIIEKTPOJIUTHYECKAS
nucconuanusy», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKLUW» MPEIIararTcs s
CaMOCTOSITEJIBHOTO HM3YyYE€HHs, NMPU 3TOM OHHU BKJIIOYEHBI B BOIPOCHI BBIXOJHOTO
KOHTPOJIEU.

B JeKOUMOHHOM Kypce 10 XHMHUU PEAIU3YIOTCS JIEKUUS-BU3yaJIU3alUs,
OCOOEHHOCTBIO KOTOpOM  SIBJII€TCS  MpPeoOpa3oBaHHE YCTHOM M MHUCbMEHHOM
uHpopmanuu B BH3yallbHy0o  ¢Gopmy, QopMmupyromeil |y  oOydaromuxcs
MpO(ECCHOHAIBHOE MBIIUIEHHE 32 CYET CUCTEMAaTU3allid W BBIJCJIECHHS HauOosee
3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB COJIepKaHUs TeMbl. [Ipy MOATOTOBKE JIEKIIHUH-
BU3yaJIM3allMM  TIPOMCXOJUT TpeoOpa3oBaHue Yy4yeOHOW uHpOpMAIMM MO TeMe
JIEKITMOHHOTO 3aHSITUSl B BU3YaAJIbHYIO (POPMY C MOMOIIBI TEXHUYECKUX CPEACTB WU
BPYUYHYIO, HampuMep, B CXEMbI, PHUCYHKH, TaOmuubl, psia GoTorpapuyecKkux
U300paKEeHUHN.

JIeKIIMOHHBIN KypC COMPOBOXKIAACTCS JIA0OPATOPHBIMU 3aHSITUSIMU.

JlaGopaTopHble  3aHATHS  TPOBOJATCA B  CIEUUANBHBIX  ayJAUTOPUSX,
000pYIOBaHHBIX BCEM HEOOXOUMBIM JIJIsl BHITIOJIHEHUSI XUMUYECKUX IKCIIEPUMEHTOB.

[leapto  mabOpaTOPHBIX  3aHATHH  SBISETCS  BBIMOJHEHHWE  HECIOXKHOTO
AKCIIEPUMEHTa Ha MPUMEPE OIBITOB, B PE3YJIbTATAX KOTOPBIX OOyYarOUIMECS HAXOAST
MOATBEPKIACHUE 3aKOHOMEPHOCTEH, H3y4YEHHBIX Ha JIeKUusX. [Ipu BhIMOJHEHUH
Ja00paTOPHBIX padOT 00ydJarolecss OCBauBaIOT TEXHUKY OOpaIlleHHs] ¢ XUMHUYECKUMHU
pEaKTUBaMH U TIPUCIIOCOOJICHUSIMU, TPHUEMbI TMPOBEICHUS XHUMHUYECKUX OIepalui,
METOZbI O00pabOTKM OMBITHBIX JaHHBIX, y4aTcsi COMOCTAaBISATh U aAHAIU3UPOBATH
pe3yJbTaThl ONBITOB U JIEJaTh BBIBOJBI, PEIIaTh TUIIOBBIE 3a]ja4H, HAllpUMEp, 10 TeMaM
«OCHOBHBIE TOHATUA U 3aKOHBIl XUMHUM», «CTEXHOMETPUYECKHE PpPaCUEThD».
[TocpencTBoM pemieHust 3amad odecrneuynBaeTcsi O6ojee riIyOOKoe M MOJHOE YCBOCHHE
y4eOHOTO Marepuajga MO XUMHUU U BbIpabaThIBaeTCd YMEHHE CaMOCTOSITEIBHO
MPUMEHSTH TPUOOPETCHHBIC 3HAHMUSI.

[Ipu mpoBeneHnn TaOOPATOPHBIX 3aHATUN MPOMCXOAUT BBIMOJHEHUE 3aJaHUN
nabopaTopHo#t paboThl B TpaguiimoHHou dhopme. [Ipu nzydenun tem «MoaenupoBaHue
CTPOEHHs aToMa Ha OCHOBE IOJIOKEHMSI XMMHUYECKOro sjnemeHTta B llepuogmueckoi
cucreMe xumuueckux aineMmeHToB .M. Menneneesa. 1Iporno3upoBanue XMMUUYECKOU
AKTUBHOCTU dJeMEHTOB. (OCHOBHBIE KJIACChl HEOPTraHUYECKUX COEAUHEHUN» H
«NEKTPOXUMHYECKUE MpoLecchl. BO3ZHMKHOBEHME CKayka MOTEHIMAla Ha TpaHULE
pazjena Metai-pacTBop. ['aibBaHUueckuil 3yeMeHT SkoOu-/lanusmsa. XuMuueckue u
KOHILICHTPALIMOHHBIE TaJIbBAHUYECKUE AJIEMEHThl. BO3ZHMKHOBEHHE CKayka MOTEHIHAJIA



Ha TpaHHUIIE pasliesia METauI-pPacTBOP» MPUMEHSIOTCS HWHTEPAKTUBHBIE METOMABI -
MOJIEJIMPOBAHUE, BBINMOJIHEHUE KeWc-3alanusi. B 3ToM ciyyae pean3yroTcsi MOAXOJbl
npobsemMHoro ooyuenus. Kak usBectHo, npobdieMHoe 00ydeHue, B OTIIMUME OT JH000T0
JIPYroro, CHOCOOCTBYET HE TOJIbKO NPHOOPETEHHIO O0Yy4arolMMUCS HEOOXOIUMOMN
CUCTEMbl 3HAHUW, YMEHUN U HABBIKOB, HO M (OPMHPOBAHUIO Y HHUX CIIOCOOHOCTH K
caMOOOy4YeHHIO, CaMOOOPa30BaHUIO, CAMOPA3BUTHIO.

MonenupoBanre Kak METOJ AaKTHBHOIO OOY4YeHHs OCHOBBIBaeTCA Ha
MOJIETUPOBAHUU KaK CIOCO0E HAYYHOTO WCCIEIOBaHUS M TO3BOJISIET HAIJIATHO
MPOJAEMOHCTPUPOBATh ~ HAYYHYI0  TEOpPHIO, 3aKOH, 3aKOHOMEpPHOCTb. Meroa
MOJIETTUPOBAHUS BaXKEH IS PA3BUTHUS YMEHUN CaMOCTOSITEIBHOTO MoMcKa 3HaHui. [Ipu
OCBOCHUHU TUCHUIUIMHBI «XHUMHSD» METOJ MOJCIUPOBAHUS MPHUMEHSETCS Tpu
MPOBEJCHUH JabOPAaTOPHOTO 3aHATHS MO TeMe «MojaenupoBaHue CTPOCHUS aToMa Ha
OCHOBE TOJIOXKEHHSI XMMHUECKOro 3JeMeHTa B llepuoamueckoit cucreMe XUMUYECKIX
sanementoB JI.MI. MeHnneneeBa», 4YTO MO3BOJSIET MOBTOPUTH, 3aKPENUTh 3HAHUE
NEPUOANYECKOTO 3aKOHA, HAIJIAHO MPOAEMOHCTPUPOBATH €r0o IMpPOSIBICHUE, ClIENaTh
IPOrHO3 CTPOEHHUSI aToMa W XHUMHUYECKHUX CBOMCTB 3JIEMEHTa B 3aBUCUMOCTU OT
MOJIO’KEHUS B IEPUOAUYECKOM cucTeMe.

MeTton aHanu3a KOHKPETHOM CUTyaluu (METOJ KeilcOoB) B HaMOOJbILIEH CTENEHU
COOTBETCTBYET 3aJayaM BbIcHIero oOpa3zoBaHus. OH CHOCOOCTBYET PAa3BUTHUIO Y
oOyuaromuxcsi 1300peTaTeIbHOCTH, YMEHHS peliaTh MPOOJEeMbl C YYETOM 3aJaHHBIX
YCIIOBHM Y NpH HaJIUM4uM (hakTU4eckoil nHpopmanuu. Pabotas ¢ KOHKPETHBIM KecoM,
oOydJaroniyecs aHaJIM3UPYIOT COJIepKalllylocss B HEM HH(Opmanuio, pazOuparorcs B
CYTH TIPOOJIEMBI, IPEAIaraloT BO3MOXKHBIE BAPHUAHTHI PEIICHHS U BHIOMPAIOT JTYUIIAN U3
Hux. Tak, mpuMeHEeHUEe MeToaa KEWCOB IMPHU MPOBEACHUU J1a0OPATOPHOTO 3aHSITHE IO
TeMe «DIEKTPOXUMHUYECKHE TMpolecchl. BO3HUKHOBEHHE cKadka TMOTEHIMAla Ha
rpaHuIle pas3felia MEeTajul-pacTBOP» TMO3BOJUT pPa3o0paTh Ha MpHUMeEpe KOHKPETHBIX
AJIEKTPOJIOB OCOOCHHOCTH BO3HMKHOBEHHS CKayka MOTEHLMANa, CPaBHUTH Pa3jIMyHbIC
METaJlIbl, MOJ00paTh CUCTEMBI «METal — PACTBOP» C MAaKCUMaJIbHBIMU 3HAYCHHUSIMHU
CKayKa MOoTeHI1aIa.

[Ipy wu3yueHHWH MAUCHUIUIMHBI «XUMHs» TPUMEHSETCS TpymmoBas padora.
['pynnoBas paGoTa mpu MNPOBEIECHUU XUMUYECKUX SKCIEPUMEHTOB, MOJCIUPOBAHUU
CTPOCHHSI aToMa XMMHUYECKOr0 3JIEMEHTa, aHajdu3e Keica, pelIeHud 3a1ad pa3BHUBAET
CIIOCOOHOCTH B TIPOBEACHWM aHAlW3a W JTUATHOCTHKH MPOOJIEMBI, YMEHHS YETKO
(GopMyTHUpOBATh U BHICKA3bIBATh CBOIO MO3UIMIO, B3aMMOCHCTBOBATh IPYT C IPYTOM,
IUCKYyTUPOBaTh, BOCIPUHUMATh K OLEHWBAaTh HWH(OPMAILNIO, TOCTYMAIIYI0 B
BepOanpHOl (hopme.

[enbIit psT BOMPOCOB TEOPETUIECKOTO Kypca MpopadaThIBAIOTCS 00YyUYaIOITUMUCS
3a04HOM (POPMBI OOYUEHHUS CAMOCTOSITEIIHHO.

CamocTosiTenbHass paboTa OCYIIECTBISETCS B HHAWBHIYaTbHOM M TPYIIIOBOM
¢opmaTe U BBIIOJHSETCS OOYYaIOIIMMHUCS Ha OCHOBE Y4YEOHO-METOJUYECKHX
MaTepUaJIOB JTUCIMUIUINHBI (IPUITIOKEHUE 2).

Bonpocel Kypc, KOTOpble pPa3OMparoTCs CaMOCTOSITENIbHO, BKIIIOYAIOTCS B
BOIPOCHI BEIXOJAHOTO KOHTPOJIS (3a4ET).



6. YueOHO-MeTOAMYeCcKOEe U HH(POPMAILIHOHHOE o0ecTieYeHre JUCHUIINHBI

a) ocHoBHas jquTeparypa (oudamorexa CI'AY)

No HamMenoBanme, cchuika I Mecto uznanus, | Hcnone3yercs npu
. /;1 AIIEKTPOHHOTO JOCTYIA W KOJ-BO ABTOp(BI) W3JIaTeNbCTBO, | HW3YUYCHHH Pa3JIelioB
3K3EMILISPOB B OMOIHOTEKE roJ (u3 m. 4, Tad. 3)
Xumust: y4eOHUK M TpakTHKyM st | MapteiHoBa T.B.,
BYy30B — 2-¢ W3[., UCTIP. U JOM. — ApTtaMoHOBa ]
368 c. - Tekct: anexrponnsit / ObC n.B., Mockea:

1. o . ] . MznarenscTBO Bce paznensi
IOpaiitr [caiit]. — Pexum noctyma: l'ogynos E.b.; Opaiir. 2020
https://biblio-online.ru/viewer/himiya- o OOIIl. pes. paut, )
450500#page/1. MaprsiaoBoii T.B.

Heopranunueckas XHAMUSL.
Teoperudeckue OCHOBBI u
J'Ia60paT0pHLII:I MPaKTHKYM: Y4eOHUK Anexcanposa CaHKT-

2. | [Dnekrponnsiii pecypc] / 3-e wm3m., 5 A ITetepOypr: Bce paznensr

crep. —396 ¢. — ISBN 978-5-8114- T Jlans, 2020.

3473-2. [TURL.:

https://e.lanbook.com/book/130569

Heopranuueckas XHAMMUSL.

TeopeTnueckre OCHOBBI:  Y4EeOHHK

[OnexTponusiii pecypc] / 352 ¢. — Canr-
3. ISBN 978-5-8114-4376-5. — Texer - Kupwinos B. B. [TetepOypr: Bce paznensr

N ) JIans, 2020.

3JIEKTPOHHBIH // URL:

https://e.lanbook.com/book/131011

0) 1OMOJIHUTEJIbHAS JIUTepaTypa
e HaumenoBanue, cchlika Jjist Mecto uznanus, | Hcnonwszyercs npu
0 /;1 3JIEKTPOHHOTO JIOCTYIIA UITHA KOJI-BO ABTOP(BI) W3/IaTeNbCTBO, | W3YYCHUH pas3jieiioB

SK3EMILISIPOB B OUOIHOTEKE roJI (m3 1. 4, Tab. 3)

Heoprannueckas xumusa: YdeOHoOe

nocobue [Dnekrponuslii pecype| / - M.: Ansba-M,

1. 336 c. | boromomosa 1.B. NHOPA-M, Bce paznensl
http://znanium.com/bookread2.php?bo 2016.
0k=538925
OcHOBBI 00mIel XUMHH: YueOHOe
rocobue [DneKkTpoHHBIH pecypc] / - 2- M.: HUIL

2. |e W3 - | Endumos B.H. NHOPA-M, Bce pazgenst
http://znanium.com/bookread2.php?bo 2015.
0k=469079
B) pecypchl HH()OPMAINMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTn «AHTEepHET»
Jlist OCBOCHMUS JUCLUILINHBI PEKOMEHIYIOTCS (N (1101115 (S CaNTBI

MH(}OPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»:

° opUITMaATBHBINA CAUT YHUBEPCUTETA: WWW.SJau.ru;

o Caiit o xumun — http://www.xumuk.ru/

o bubnmoreka XHAMHYECKOTO ¢akynbrera MI'Y —
http://www.chem.msu.ru/rus/teaching/inorg.html.

o ManyitnoB A.B., PoamonoB B.M. OcHoBbl xumuu. HHTEpHET-yueOHUK. —

http://www.hemi.nsu.ru/.
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r) IepuoauYecKHe U3TAHUA
Hayynoe  mepuommyeckoe  u3nanue <«OKypHanm — oOmed — XumMum»  —
https://elibrary.ru/title about new.asp?id=7796.

a) nH(GOPMALMOHHbIE CINPABOYHbIE CUCTeMbl M TNpodeccCHOHATbHbIE 0a3bl
JAHHBIX

JIns moJsib30BaHUSl AJEKTPOHHBIMU HW3JAHHMSIMU PEKOMEHAYETCS HCIOJb30BATh
cienyoomue UHGOPMAIMOHHBIE CIPABOYHBIE CHUCTEMBI U TpOodecCHOHANIbHBIE 0a3bl
JAHHBIX:

1. Hayunast OubnroTeka yHUBEpCUTETa

ba3pl 1aHHBIX coaepkaT cBeAeHHs 000 BCEX BUIAX JINTEPATYpPhl, MOCTYyHAIOIEN B
donn Oubmmorexku. bomee 1400 MOTHOTEKCTOBBIX JOKYMEHTOB (y4eOHHKH, yueOHBIC
noco0us u T.11.). Jloctyn — ¢ 1100010 KOMIIBIOTEPA, OAKIIOYEHHOTO K ceTh MHTepHeT.

2. DriexkTpoHHas OubmoTeynas cucreMa «Jlanpy - http://e.lanbook.com.

DnexTpoHHas OMOIMOTEKA U3AATENIbCTBA «JIaHb» — pecypc, BKIIIOUAIONINI B ce0s
KaKk »dJIEKTPOHHBIE BEPCUU KHHUI U3JIaTeIbCTBAa <«JlaHb», Tak MW  KOJUICKIIUU
MOJIHOTEKCTOBBIX (ailIoB JNPYyrux POCCUUCKUX H3aTeNbCcTB. llocime perucrtpanuu c
KOMIIBIOTEPA YHUBEPCUTETA — AOCTYII C JIFOOOTO KOMIIbIOTEPA, MOAKIOYEHHOTO K CETH
«HTEpHETY.

3. «YuuBepcutetckas ouommoreka ONLINE» - http://www.biblioclub.ru.

ONeKTpOHHO-OMOIMOTEYHAasT CUCTEMA, OOECIEeUMBAOIIAsl JIOCTYNl K KHHIaM,
KOHCIIEKTaM JIEKIUH, SHLMKJIONEIUAM U CJOBapsM, YYEOHHMKaM [0 pPa3JIMYHbIM
0o0JacTsM HAy4YHBIX 3HAHUM, MarepuajaM IO JKCIPECC-TIOJTOTOBKE K 3K3aMEHaM.
[locne peructpanuy ¢ KOMIBIOTEpA YHUBEPCUTETA — JOCTYI C JIFOOOr0 KOMIIBIOTEPA,
MOAKIIOYEHHOTO K ceTH « THTepHeT.

4. Hayunas snektponHas ouoimoreka eLIBRARY.RU - http://elibrary.ru.

Poccuiickuii uHOpManMoHHBIM TOpPTaT B OOJACTH HAYKH, MEIUIUMHBI,
TeXHoJoTul W obpaszoBanus. Ha mimardopme akKymyiaupyrOTCsl TMOJHBIE TEKCTHI U
pedeparel HaydHBIX cTared W myOnaukamuid. Jloctym ¢ 1000ro  KOMIIBIOTEpA,
noAKJIF0YeHHOro K ceTu «HTepHeT». CBOOOHAS perucTparusi.

5. Undpopmanmonnas cucrtema «EguHOoe OKHO nocTyma K 00pa3oBaTeIbHBIM
pecypcamy - http://window.edu.ru.

NudopmanmonHas cucremMa MNpPEJOCTABISET CBOOOJHBIA JOCTYN K KaTajlory
oOpa3zoBaTenbHbIX MHTEpHET-PECYpCOB M TMOJHOTEKCTOBOM SJIEKTPOHHOW y4eOHO-
MeTOuYeCcKOo OuOImoTeKe MjIsi 001ero u mpodeccroHaabHoro oopaszoBanus. Jloctym
C JIF0O0r0 KOMIBbIOTEPA, MOAKIIOYEHHOTO K ceTu «HTepHeT.

6. OBC «Opaiit» - http://www.biblio-online.ru.

DJIEKTPOHHO-OMOIMoTeuHasi cucteMa wusnaarenbctBa «lOpaitty. YuyeOHuku u
yuyeOHbIe MOCcOoOMsI OT BEAYLIMX HaydHbIX MIKOJ. Tematuka: «buznec. DKOoHOMUKaY,
«['ymaHuTapHble U oOIIeCTBeHHbIE HayKu», « EcTecTBeHHbIe Haykn», «HPOpMaTHKay,
«ITpuknagueie Hayku. TexHukay, «S3piko3Hanune. MHOoCTpanHsbie s3bikm». JlocTyn - ¢
J000r0  KOMIBIOTEpAa IOCJHE  PETUCTpAallMd €  KOMIIbIOTEpa  YHUBEPCHUTETA,
MOJKIIFOUEHHOTO K ceTh « THTEepHETY.

7. OBC «Znaniumy - http://znanium.com.

DneKkTpoHHO-OMOMMOTeYHass cucTteMa Znanium OOBEAUHSIET TEMATUYECKUE
KOJUIEKI[UU W3IaHUM M MHTEpPHET-Mara3uH y4eOHOM W HAYYHOW JMTEpaTypbl, CUCTEMY
noucka Discovery u crnpaBOYHO-3HUUKIONEAUYECKU moprtain. HMubopmarmonHo-
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oOpa3oBareiibHas cpefia pa3padoTaHa IJisi HAllMOHAJIBHBIX OOIIECTBEHHBIX OMOIMOTEK,
CTYJIGHTOB U MpernoAaBaTeaeil Komie ke, roCy1apCTBEHHbIX U YACTHBIX HHCTUTYTOB U
YHUBEPCUTETOB, UHJIMBUIYAIbHBIX TMOJIb30BaTeNe. B karamore JOCTYNHBI 1Jisi YTCHUS
U TIOKYIIKU KHUTH, y4eOHbIe MOCOOUs, COOPHUKU CTaTeH, HOMEepa KypHAJIOB MO pa3HbIM
HAlpaBJCHUSIM  HAy4HOrO  3HAHUS:  COIMAIbHBIM M  €CTECTBEHHO-HAYUYHBIM
JTUCIUTUIMHAM.

®ong OBC Znanium 06asupyercs Ha mnuteparype HNHOPA-M u ppyrux
aBTOPHUTETHBIX XOMauHTOB. Karamor wacumthiBaer cBbime 62000 wHOOpMAIMOHHO-
oOpa3oBaTeNbHBIX H3AaHUN, Oosiee 255 HAMMEHOBAHWN HAYYHBIX KYPHAJIOB, CBBIIIE
250 NHTEPAaKTUBHBIX IPAKTUKYMOB JUISl TEXHUYECKHUX CIIEIIUATIMCTOB.

Hoctyn k ¢ouny OBC mocne peructpanud ¢ KOMIBIOTEpa YHUBEPCHUTETA.
3aperucTpupoBaHHBIE  TOJH30BATEIN  OWONMMOTEKH  AJICKTPOHHOW  JINTEPATYypPHI
znanium.com MOTYT YUTaTbh, UCKaTh PECYpChl B Katajiore, (OpMUPOBATh CIUCKHU JJIS
3aKa3a OyMa)KHBIX KHUT KPYTJIOCYTOYHO C HMCHOJB30BAHHEM JIFOOOTO TEPCOHATHLHOTO
KOMITbIOTEpA, HOYTOYKa WK IanmieTa. /[ paboTel oHnaiiH He TpeOyeTcsl yCTaHOBKa
CHEIUAIBLHOTO MPOTPAMMHOI0 00ECTICUECHHUS.

8. Pedeparusnsiii sxypuan — BUHUTU PAH — www.viniti.ru.

Pedeparusnniii xypuan (P2)K) BUHUTU PAH wuzmaercs c¢ 1952 roma. D10
NEPUOJUYECKOE HAyYHO-UH(DOPMAIMOHHOE H3JaHUE, B KOTOPOM MyOJIUKYIOTCS
pedepathl, aHHOTALMK, OUOIHOrpadUIECKUE OMMCAHMU OTECUECTBEHHBIX U 3apyOeKHBIX
myoJIMKalKuii B 00J1aCTH €CTECTBEHHBIX, TOUYHBIX M TEXHUYECKUX HAYK, IKOHOMHUKHU U
MEIULIHBI.

9. [NouckoBsle uHTEpHET-cHcTeMbI SIHaekc, Rambler, Google u mp.

€) UH(pOpPMAIMOHHBbIE TEXHOJOTHHU, HCIHOJIb3yeMble MPH OCYIIEeCTBJIEHUU
00pa3oBaTeILHOIO MpoLecca:

— TMePCOHATIBHBIE KOMITBIOTEPHI, TOCPEICTBOM KOTOPBIX OCYIIECTBIISIETCS JOCTYI
K HWHPOPMAIMOHHBIM pecypcaM H O(QOPMIISIOTCS Ppe3yJabTaThl CaMOCTOATEIBLHOMN
paboTHI;

— MPOEKTOPBI U SKPAHBI I IEMOHCTPALIMU CJIAN0B MYJIbTUMEIUNHBIX JICKIUH;

— aKTUBHOE HCIIOJIb30BAHUE CPEICTB KOMMYHHUKAIIUN (DJIEKTPOHHAS [10YTA);

— IpOrpaMMHOE 0OecTIeUeHHUE.

Tun nporpaMMsl
HaumenoBanue pasnena

Ne N (oOyuarorias,
y4eOHOW AUCIUITITHHBI HaunmMeHoBaHue MpoOrpaMMbl
n/m KOHTPOJIUPYIOLIast 1
(Momyst)
T.J1.)
1 | Bee paszaensl | [IpaBo Ha wucmons3oBanue Microsoft Office 365 BCIIOMOTraTelbHas
JIMCIMTUTAHBI Pro Plus Open Students Shared Server All Lng

SubsVL OLV NL IMth Acdmc Stdnt w/Faculty
[IpenocraBneHre HEUCKIIOYHUTEIBHBIX IIpaB Ha
ITO: DsktpEdu ALNG LicSAPk OLV E 1Y
Acdmc Ent. JlunieHsuar - 000
«KOMITAPEKCy, r. Capatos.
Cy0munien3uonnsiii goropop Ne 201201/KJ1/J1/44-
208 Ha mepemady HEUCKIIOYHUTEIBHBIX TIPaB Ha
mporpamMmel Uit O9BM c KOHEUYHBIM
mosik3oBaTeieM 1o azapecy: r. CapartoB, YL
Coserckas, 60 or 01.12.2020 r.



http://www.viniti.ru/

2 | Bcee paznensl | [IpaBo Ha wucnonb3oBanue Kaspersky Endpoint | BcmomoratenbHast
JIACIUATUIAHBI Security mns 6usneca - Crangaprasiii (250-499) 1
year Educational Renewal License. JIurensuar —
00O «CoBpeMeHHbIE TEXHOJIOTUN», T. CapaToB.
CyOmunen3nonnsiii qoroop Ne 6-219/2020/223-
1370 01 01.12.2020 .

7. MaTepuajibHO-TEXHUYECKOEe o0ecnevyeHne M CIUTIUHbI (MOILYJIA)

Jns mpoBeeHUsT 3aHITUN JICKIIMOHHOTO U CEMUHAPCKOTO TUIOB, TPYNIOBBIX U
WHJIUBUAYAJIbHBIX KOHCYJbTALMI, TEKYIIErO0 KOHTPOJS U MPOMEKYTOUHOM aTTeCTaluu
MMEIOTCSI AyJJUTOPUU C MEJIOBBIMU JJOCKaMU, JOCTATOYHBIM KOJMYECTBOM MOCAI0YHBIX
MECT U OCBEUICHHOCTHbIO, HEOOXOJIMMBIMU MeauapecypcamMu (IIPOEKTOp, HSKpaH,
KoMIbioTep uiau HOyTOyK) NoNe 202, 248, 249, 335, 337, 342, 344, 349, 402.

Jl1st BBITIOJIHEHMSI J1aOOpaTOPHBIX paboT uMeroTcst madopaTtopun NeNe 128, 134,
OCHAIIICHHbIE KOMIUIEKTOM OOy4YaronuX IIJIaKaToB, JabOpaTOpHOM TMOCyAbl U
000pyI0BaHUs, BBITSHKHBIM ITKAQOM.

[TomerneHus uist caMoCTOATENbHOM padoThl oOyuatomuxcs (ayauropun NeNe 111
u 113, yurtanbHble 3abl OUOIMOTEKH) OCHAIIECHBI KOMITBIOTEPHOW TEXHUKON C
BO3MOXHOCTBIO MOJKJIIOUEHUs K cetu «VHTepHeT» u obOecneyeHueM J0CTyna B
AJEKTPOHHYI0  MH(GOPMAIIMOHHO-00pAa30BaTEbHYI0  CpPeAy  YHHUBEPCUTETa, K
AJIEKTPOHHBIM OUOJIMOTEUHBIM CUCTEMAM.

8. OneHo4HbIe MaTepHAJIBI

OneHounble Marepuaibl, CHOPMUPOBAHHBIC IS TIPOBEICHUS TEKYIIETO
KOHTPOJI  YCIIEBAEMOCTHM M MPOMEXYTOUYHOM aTTecTalMu oOydaroluxcs I0
TUCITUTUINHE « XUMHUsD pa3pad0TaHbl HA OCHOBAHUU CIEAYIOMIUX JOKYMEHTOB:

- MenepanbHoro 3akoHa Poccuiickoit deneparuu ot 29.12.2012 N 273-d3 «O6
obpazoBanuu B Poccuiickoit denepatumy (¢ uzmeHeHusmMu U OONOIHEHUSMU);

- mpukaza Munoopuayku P® ot 05.04.2017 Ne 301 «O6 yrBepxaenun [lopsiaka
OpraHM3allM U OCYILECTBICHUS 00pa30BaTeIbHON 1E€ATEILHOCTH M0 00pa30BaTEIbHBIM
mporpaMmaM BBICHIEr0 00pa3oBaHUs — MporpamMmaMm OakajaBpuarta, Iporpammam
CHeUaInTeTa, MporpaMMaM MarucTpaTrypb».

OrieHOYHBIE MaTepUaNIbl MPEACTABICHBI B MPIWIOKEeHUH | K pabodeil mporpamMme
JUCIMIUTAHBI U BKITIOYAIOT B CeOS:

- NepevyeHb KOMIETEHIM ¢ yKa3aHue 3TanoB WX (QOpMUpOBaHUS B Ipolecce
OCBOEHHMS 00pa30BaTEIbLHON MPOTPAMMBI;

- OMMHCAaHKE TIOKa3aTelied M KPUTEPUEB OICHUBAHUS KOMIICTCHIIMN Ha Pa3IMYHBIX
sTanax ux (OPMUPOBAHUS, ONTUCAHUE TITKAJT OICHUBAHMUS;

- TUTIOBbIE KOHTPOJIbHBIC 3a/laHusl WM WHBIE MaTepHasbl, HEOOXOAMMBIC s
OIICHKW 3HAHWUW, YMEHUW, HABBIKOB U (WJIM) OMBITA JAEATEILHOCTH, XapaKTEPU3YIOIINE
sTanbl  (OPMUPOBAHUS KOMIIETEHIIMH B TMPOLECCE OCBOCHUA OOpa3oBaTENbHOM
MIPOTPaMMBI;

- METOJMYECKHE MaTepHuaibl, ONpEeIeNsIolue MpoUeaypbl OLICHUBAHUS 3HAHUM,
yMEHUH, HABBIKOB U (WJM) OMNbITa JACATEIBHOCTH, XapaKTEPUIYIOIIUX ITarlbl
(bopMHpPOBaHUS KOMIIETEHIIUH.



9. YueOHO-MeTOAUYECKOEe O0ecnevyeHrne CaMOCTOSATeIbHOM PadoThI

HepequL y‘le6HO-M€TOIlI/ILICCKOFO 00CeCIICUCHUSI CaMOCTOSTCIBLHOM pa6OTI>I
IMPCaACTABJICHO B IIPUJIOKCHUU 2 K pa60qel?1 mporpamMme 1o JUCHUIIIINHC «XUMHU.

10. MeToanyeckue yKazaHus AJsi 00y4AIOIIUXCHA M0 M3YYEeHUI0 U CIUTIIHHBI
«XHMHUA»

MeToaudeckre yKa3aHHs 10 H3yYEHHUIO JIUCIMILIAHBI «XWMHS» BKIIOYAIOT B
ceos:

1. Kpatkuii Kypc JeKIHM.

2. Meroandeckue yKa3aHUs 11O BBITIOJHEHUIO TAOOPAaTOPHBIX PadoT.
3. COopHuK 3a1a4.

Paccmompeno u  ymeepowcoeno ma  3acedanuu
Kageopwl «bomanuka, xumus u sKon02uUA»
«27» anpensa 2021 200a (npomokon Ne 11).






