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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpaMmy AUCIUTUTMHBL pa3padoTaii(a)(u): JoreHT, aA.H. (mpodeccop) Yenena B.B. (Kadeapa HeopraHnIecKol XUMHUH,
Xumnueckuid THCTUTYT uM. A.M. Bytneposa), Vladimir.Chevela@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

TuIbl XMMHUYECKOU CBSI3H B KOOPAWHAIIMOHHBIX COCAUHCHUAX U MECTAJUIMYCCKUX KJIIACTEPAX IMMEPEXOJHBIX 3JIEMCHTOB,
CIIOCOOBI NOJIy4Y€HHM A KJIACTCPOB

HoKkeH yMeTh:

VMeTh pa3padaTHBaTh MPUEMBI CHHTE3a KJIACTEPHBIX COAMHEHUI C 3aJaHHBIMH CBOMCTBAMH U SIIEPHOCTHIO.
JlomxeH Bl1afeTh:

Bragets ciocobamu mpuMeHHsT KJIACTEPHBIX COSTMHEHUN B TEXHOJIIOTMIECKHX U HAYIHBIX IIEJISIX

JoJKeH IEeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTb:

TMPUMEHUTD KJIACTEPHBIE COEAUHEHNE B TEXHOJIOTMYECKNUX U HAYYHBIX HEIAX

2. MecTto nucuumjauHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.14.03 Juciurivzel (MOAy/n)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarebHO porpammbl 04.05.01 "®yHnameHTa bHasA v puKiIagqHast Xumus (OyHIaMeHTa bHasT XUMUST: MaTepUaITbl

Oyaymero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 1o BbIOopy dactu OITOIT BO, ¢hopmupyemoii ydyacTHIKaMHi 00pa30BaTeIbHbIX
OTHOIIIEHUH.

OcBauBaercsi Ha 4 Kypce B 8 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA

KOHTAKTHYIO padoTy 00y4yanIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy o0ydamuxcs

OO01mast TpyJ0eMKOCTh AUCHUILINHBI COCTABIIsIET 2 3a4eTHbIX (bie) equHuII(bl) Ha 72 Yaca(oB).

KonraktHas padora - 40 yaca(oB), B ToM urciie Jiekiuu - 20 yaca(oB), mpakTudeckue 3aHATus - 20 yaca(oB), JabopaTopHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 32 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCIUILUIMHEL: 3a49eT B 8 ceMecTpe.

4. Conep:xaHue AVCIUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) C yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB 1 BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa00ThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAaKTHOI pa6oThI, Camo-

HX TPYJA0E€MKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[lIpaktu-JIadopa-Iaopa-| TeJIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. [pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | opme | OoTa

1. Tewma 1. popMHUpOBaHUE XUMUM KJIACTEPOB. ] 2 0 2 0 0 0 2
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. Knaccugukanus KJIacTepHbIX coeIMHEHUI

2. 8 2 0 2 0 0 0 2
METaJlIOB
Tema 3. popmupoBaHue xummnu kiactepos Kak
3. |caMOCTOATEIBLHOrO HAyYHOTO HAIIPABJICHUS. 8 2 0 2 0 0 0 4
4. Tema 4. O0bexThl UccienoBanusi. Hekotopsie g > 0 > 0 0 0 4
OTpee/ICHNU.
Tema 5. KoHuenius mioTHOW yNaKOBKU JIMTAHOB
5. [Ha MO-BEpXHOCTH METAINYECKOTO OCTOBA. 8 2 0 2 0 0 0 4
6. Tema 6. JIuranas! B KJIACTEPHBIX COCIMHEHUSX. ] 2 0 2 0 0 0 4
Homenknarypa.
7 Tema 7. BJI?KTPOHHoe CTPOEHUE KJIACTEPHBIX ] 2 0 2 0 0 0 4
COEIMHEHUH.
Tema 8. IIpaBuiio 18 37€KTPOHOB, CKEJIETHBIX
8. |PNEeKTpOHHBIX Map. MeTaTOHKITbI 8 2 0 2 0 0 0 4

Tema 9. Mertajutonoausaps! . JIEKTPOHHOE
CTpOEHME TETPAdIPUIECKUX U OKTadAPUUECKUX

9. [P PASApHECE P 8 4 0 4 0 0 0 4

KJIACTEPHBIX COEMHEHUI

l1Toro 20 0 20 0 0 0 32

4.2 Coaep:xaHue JUCHUIIMHBI (MOYJIs1)
Tema 1. (popMupoOBaHHE XUMHUH KJACTEPOB.

Conepixanue MOHATHS ?KJIacTepHOe coeqrHenne.KiactepHoe coeiuHeHue ? N30JIMpOBaHHAS TPYIINa, COAEPKAIasi CBA3U
MeTa-mMeTtasul. KinacrepHbie MaTepuaibl ? MOJIMMEephl C KJIACTEPHBIMU IPYMIIAMU. Y JIbTPaJAUCIIePCHbIE METAJUTMYECKUE
yacTuiipl ¢ AuaMeTpom ~300A Ha3pIBAIOT MHOTAA ?0e3/MraH/IHble MeTaineckue kiactepbl?. Knacreps ? onpe/ieneHHast
CTyNEeHb MEK/y MOJIEKYJISIPHBIMU KOMILJIEKCAMHU U YJIbTPAAUCIIEPCHBIMU YacTuiaMu. OTHOCUTE IbHASI yCTOWYUBOCTh
yAbTpagiciepcHbiX yactuil. Teopust Kunepra B oriicaHuM CTPYKTYpPBI KJIACTEPOB

Tema 2. Kitaccnpukanus KJIacTepHBIX COeTHHEHHI MeTALJIOB

[paBunbHBIe IOMAAPHL. [lomyTipaBrIbHBIE TOMMIPHL. [10MypaBUIIbHEIE IO IPHI-TIPA3MBI, aHTUIIPI3MBI, TIOTUIPEI
Apxumena. HenpaBuiibHbie osuaapbl. O01ee BOZMOXHOE YHCIIO BBITYKJIBIX HEMPABUJILHBIX TOJU3APOB paBHO 92. Y Bcex
HETIPaBIUTHHBIX TIOJIMIPOB IPAHU MIPEAICTABIISAIOT COOOH MPpaBUIbHBIE MHOTOYTOJIFHUKY, HO BCE OHM MMEIOT BEPIIHBI IBYX U
6osiee TuMOB. HenpaBuyibHbIE MOU/IPbl OCOOEHHO BaXHBI B XMMUK COSMHEHUI C HEYETHBIMU KOOPIMHAIIMOHHBIMU YUCTaMK ?
5,7,.9, 11. I'pyrnmsl HempaBWIBHBIX TOJUIPOB ? IMPAMUIbI, OUTTMPAMU/IBI, OHOIIATIOYHBIE IPU3MBI, IBYXIIAITIOYHbIEe TIPU3MBI,
OJHOIIIATIOYHBIE AHTUIPIIM3MEI, IBYXIIAOYHbIe aHTUIpH3MBL. CheHonapl 1 OuceHonapl. Y ceueHHbIe nKocadaphl. 14T
0COOBIX IMOJMAAPOB ? NBOWHAS TPUTOHAJIBHAS IPU3Ma, TPUTOHAIBHBIN ToJeKadp, cheHOKOPOHa, KannpoBaHHAs C(heHOKOPOHa,
ceHomerakopona. ?XumMuueckue? KOOpIAUHALMOHHBIE OJTUSAPHIL.

I'eomeTpryeckuie MOCIeICTBUS HESKBUBAIGHTHOCTH BepilvH. [IpeBpaieHrie HechepruecKux Mojm3IpoB B cpepuieckue.
Hckaxenust, 006ycioBieHHble XenarupoanueM. Oicanue MOHOSIAEPHBIX COeIMHEHN (KOMILIEKCOB) C KOOPIMHAIIMOHHBIMU
yrcnamu 5-12 CeMUKOOpAMHALIMOHHbIE coeJHEHN 1. BOcbMUKOOpAMHALIMOHHbIE coeqMHEHN . [leBATUKOOPAMHALIOHHbIE
coequHeHus. [lecaTUKOpAMHAIIMOHHbIE COeIMHEeHHs]. [IBeHaJIaTHKOOPAMHT AIIMOHHbIE COE/IMHEHNSI.

Tema 3. q)opanOBalme XUMHUH KJIaCTEpPpoB Kak camocTosITeJIbHOTO HAYYHOI'o HaIIpaBJICHUA.

ITpocTpaHcTBeHHBIE 3(P(EKTH IMTaHJOB B KiacTepax. [IoHATHe KOHMYECKOro KIaCTepHOro yria. 3ydeHue 3akoHOMepHOCTe
PacrojIoXeH!sl pa3InYHbIX JIUTIHIOB Ha IOBEPXHOCTH METaNI00CTOBA. TUIIbI IMTaH/I0B B KJIACTEPHBIX COeANHEHUAX.JIuranasl
B KJIACTEPHBIX COEJUHEHUSAX MOTYT MMETh KOOPJIMHAIIMIO BEPLIMHHYIO, peOepHYI0, TpaHEBYIO, MM BHYTPHIIOJIOCTHYIO. B
KJIACTEPHBIX COEIMHEHHUSIX BOAOPO/ Yallle BCEro ObIBAET MOCTHKOBBIM JIMTAH/IOM, COEIMHSIONIAM JJBa MeTajula PY Pa3IMYHbIX
THIaX peGepHON KOOPIMHAIMK WM TPH METaJUIA ITPU T'PaHEBOM.
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Tema 4. O6BekThI HecaenoBannst. HekoToprle onpenenenust.

Crioco0Osl KOOPAMHUPOBAHUS 0JIe(hUHOBBIX, AL[ETHICHOBBIX JTUTaHI0B. MOHO-OU- TPHU- TETPaJeHTATHAS] KOOPIUHALIUSI.
B03MOKHOCTH 3aMeleHus1 KApOOHUIBHBIX IPYIII MOJIEKYJIaMu 0Jie(pHMHOB B KAPOOHUJIbHBIX KJIacTepax. JJoHOpHbIe
BO3MOKHOCTH 0JIe(hMHOB. ATICTHIICHOBBIE TUTaHAB. CHMMETpIUYHAS U aCHMMETPHYHAST KOOPIUHAIS TPAHMU.
BuyTpumnonocTable Uranapl. BHyTpr monmmaapa U3 aTOMOB MeTajlla UMEETCs TIOJIOCTh, pa3Mepbl KOTOPOU 3aBHCAT OT THUIIA
TIONIMdIpa U pailyca aToMa MeTaiia. JJaHHbIe OJI0CTH CIOCOOHBI 3aHUMATh HEMETAJUTIUECKIE JIEMEHTHL. BhUTH Moy YeHbI
coepuHeHus, cogepxkamue B onoctsax H,C, N, S, P, As, Sb.

Tema 5. Konnenuusi njioTHOH YIaKOBKM JJUTaHAOB HA MO-BEPXHOCTH METAJINIECCKOIo OoCToBa.

KOHHGHL{I/IH IUTIOTHOM YIIAKOBKU JIMTAHJOB Ha MOBEPXHOCTU METAJUIMIECKOI'O ocroBa? HpOCTpaHCTBeHHLIC 9(1)(1)CKTI>I JIMTaHIOB
B KJIaCTEpax. INoHsTHE KOHUYECKOTO KJIAaCTEPHOI'O yrja

W3yyeHne 3aKOHOMEPHOCTEN PacIONOKEHUS Pa3INYHbIX JIUTTHAOB Ha IOBEPXHOCTH METAJNIOOCTOBA IPUBEJIO K BHIBOJLY O TOM,
YTO KJIACTepOOOPa30BaHUE COCTOUT B CO3/IAHMHU Ha IIOBEPXHOCTH METAJUIOOCTOBA IVIOTHOYIIAKOBAHHON O00JIOUKHY U3 JIMTAaHOB.
Jluranpg sKpaHUpYyeT YacTb MPOCTPAHCTBA HA TOBEPXHOCTH MESTAIIOOCTOBA.

Tema 6. JIuranapl B KIacTepHbIX coeaunennsix. Homenkaarypa.

Knacrepsl- MeTayuIoNeny, MeTaJUIOLUKIIbL. MeTautoneny ? roMo- U reTepo3JieMeHTHBIE, TMHEHHbIE U Pa3BETBIICHHBIE.
JInHeHBIE METAJIIIO-

LTI, CoJepIKallve NepexoaHble MeTaibl. O0Ias yepra BCceX 3TUX COeIMHEeHN 7 HaJIMuKe [EHTPAJILHOTO aTOMa, FeOMETPHS
CBsI3el KOTOPOT'O OMpeJielisieT CTPYKTYpy Beel Lenu. KoopauHaius BOKPYT HEHTPAIbHOTO aTOMa MOKET ObITh JIMHEHHOM,
IUIOCKOKBaipaTHON. MeTanjoneny, coaepskaliye nepexoaHsle U HellepexoJHble 3JIeMeHThl. MeTasutoleny, cogepxaliue
TOJIbKO HellepexoJHble MeTaJUlbl. Pa3BeTBiIeHHbIE reTepoasieMeHTHbIe ieny. OIMroMepHsle U MOJIMMEpHbIe METaJUIOLEIIH.
Mertonas! cuHTe3a MeTajutolenei. TpexuleHHble MeTAJUIOLUKJIb, TPEYToJIbHble KJIacTephl. DJIEKTPOHHOE CTPOESHHUE
TPEXWIEHHBIX METAJJIOUKJIIOB.

MCTO,[[]:I CHUHTE3a TPEXWICHHBIX MCTAJUIONUKIIOB. qupreX‘IHCHHBIC u 6osee KPYIHbIEC MCTAJUIOIUKJIIbI.

Tema 7. DJIeKTPOHHOE CTPOEHHE KJIACTEPHBIX COeINHEeHHI.
DNeKTPOHHOE CTPOEHUE KIIACTePHBIX COSIUHEHMIA?

[oHsATHE O KJIACTEPHBIX BaleHTHBIX 3NekTpoHax (KBJ) u kinactepHbix ckeneTHbIx asekTpoHax (KCD). Obmiee urcino KB
BBIUKCIIAIOT 10 CIEAYIOIIer cxeMe ? K CyMMapHOMY YUCITy 9JIeKTPOHOB BaJIEHTHON 000JI0YKM aTOMOB OCTOBA IPUOABIISAETCS
YHCIIO 3JEKTPOHOB, ITOCTABISAEMbIX BCEMHU JIMTAaHAAMU + 3apsif ¢ 0OpaTHBIM 3HaKOM. [lepBoHayaIbHO OBUIO BBEIEHO MOHATHE
IMarngeckux ? yncen KB kak yCTOMUMBBIX XapaKTEPUCTHK KJIaCTEPOB, MMEIOIIMX B OCHOBE ITOJIMSP OIpeeIeHHOTO TUIA.
Taxk, s tpeyrosibHbix KBD = 48, ni1s rerpasapos ? 60, aist okTasapos ? 86. Teopusi MOJEKYJISIPHBIX OpOUTanei B
NPUJIOKEHUH K KJIACTEPHBIM COSAUHEHHUSM.

Tema 8. IIpaBmio 18 3J1eKTPOHOB, CKeJIeTHBIX 3JeKTPOHHBIX Nap. MeTa1o iKJIbI

TpexuseHHbIe METAJUTOLMKIIBL, TPEYTOJIbHBIE KIACTEPHI. DIEKTPOHHOE CTPOEHHE TPEXWIEHHBIX METAJUIOIMKIIOB. ?Marndeckoe?
grcio KBD 11t TpeXWwieHHBIX METAIUIONUKIIOB ? 48, TIpU 3TOM KaKABIA aToM IproOpeTaeTt 18-TH 3J1eKTPOHHYIO
KoH(urypawuo. OTCYyTCTBIE MOCTHKOBBIX JIMTAHIOB M BHICOKAsi CUMMETPHS JieJlaeT TpeXbsiiepHble KapOoHWIsl Ru 1 Os
YAOOHBIMH OMOPHBIMH COSIMHEHHMSIMH JITSI CTPYKTYPHBIX, CIIEKTPAJIbHBIX M TEOPETHYESCKHMX MCCIIeI0BAHHUM.

Tema 9. MeTa/LIONOJMU3APHI . DJIEKTPOHHOE CTPOEHNE TETPAdAPHYECKHX H OKTa3 APHYECKHX KJIACTePHBIX
coeaNHeHnn

Mertayutononuaapsl. OKTasgpuyuecKre U TPUroHaJbHO-TIPU3MAaTHUECKUE KJIaCTEPhI
Cpenu 6-TH sIIEpHBIX COEAMHEHUI HanOoJiee PacIipOCTPAHEHBI OKTA3IPUIECKHe

COCHI/IHGHI/IH, coJiepiKalue OCToB B BUJC TeTpaFOHaJ’[bHOﬁ UpaMuibl (HI/I)IO- OKTaSﬂpa). KJ'[aCTepHHe COCOMHEHUA C
I(y6I/I‘~IeCKI/IM, HUKOCA3IPUICCKHUM OCTOBOM. KJ’IaCTepLI TEXHENUA C TPUT'OHAJIbHO-IPU3MATUYCCKUM SAIPOM. P CaKIIMOHHAaA
CHOCOOHOCTD COEHHHCHHﬁ, HNMEIOIINX OCTOB B BU/JI€ METAJIJIOIIOJINIAPA.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs Mo
JUCHUNUINHE (MO/LYJII0)

3 A
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Iporpamma mucrruimab "Kiactepsl - COBpeMEHHBIH MOAXO0/T B XMMHUH KOOPAWHAIMOHHBIX coepuneHnit"; 04.05.01 "dyHnnameHTanbHas U
MPUKJIaHAs XUMHUS".

CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Kuacreps! - http://www.chemport.ru/data/chemipedia/article_1670.html
Mertannoknactepsl ? Hlamauk M.C. - http://bookre.org/reader?file=813294
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DU3UKO-XUMHUS KJIACTEPOB M HAHOYACTHI] - http://www.nanoobr.ru/training/courses/detail. php?ELEMENT _ID=492

XMl KJITACTEPHBIX COSAMHEHUH TexHenus ? Y criexu XUMUH -
http://www.uspkhim.ru/php/paper_rus.phtml?journal_id=rc&paper_id=3050

Xumusi Ha pyOexe BEKOB :CBEPIIEHHs ¥ IPOTHO3HI - http://www.chem.msu.su/rus/publ/Buchachenko/buch3.html

9. MeToanuecKne yYKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHHIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH aluu

JICKIHU

OCHOBHO# TeOpeTHUYECKHI MaTepual peMeTa JaeTcs B Yachl JICKIIMOHHBIX 3aHATHI. Ha Jiekiusix
npenojaBaTesb CHCTEMATUIECKHU U MOCIIEIOBATENIbHO PAaCKPBIBAET COJlepKaHNe HAYYHOUN MUCITUIIMHBI, BBOJIUT B
KpYT HAYYHBIX MHTEPECOB, CTABUT BOIIPOCH JIJIs1 KCClienoBaHus. Hellb3st OrpaHUUMTBCS PEryIsipHbIM MOCEICHUEM
TOJIBKO JIEKITUH, TaK KaK IIEHTP TSKECTH B YCBOCHUY 3HAHUMA, B (POPMUPOBAHUY YMEHUN U HABBIKOB JISKUT B
TIOCJIEIYIONIEH CaMOCTOATENIbHOM padoTe. CTyIeHTHI TOJDKHBI IOCTOSTHHO TOTOBUTHLCS K JIEKITUSAM. B 910l padote
MOT'YT TIOMOYb YYEOHHUKH, CITUCOK KOTOPBIX MPEMOJaBaTelb Ha3bIBaeT Ha MEPBBIX 3aHATUsIX. [ToMumo
PEKOMEHTyeMOH JINTEPaTyphl, JIEKTOP AAeT IPOrpaMMy JUCHUILIAHBI, B KOTOPOU W3JI0KEHBI OCHOBHBIE pa3ziesibl U
BOIPOCHI JJ1s1 KOHTPOJIsI 3HAHUH.

Jlek1us 3aK1aibIBacT OCHOBBI HAYYHBIX 3HAHWM, 3HAKOMUT C OCHOBHBIMU COBPEMEHHBIMU
Hay4YHO-TEOPETHUECKUMH TOJIOKEHUSIMH, C METO/IOJIOTHEN JaHHO! Hayku. Ha ek ocymiecTsisiercs oOeHme
CTYJICHYECKOI ayIUTOPUU C BHICOKOKBATU(DUIIMPOBAHHBIMH JICKTOPAMH, YISHBIMH, ITEaroramMu, CrieIliiauCTaMu
B OIpe/IeJIeHHON OTpacid Hayku. JIEeKIns BBI3bIBACT SMOIIMOHAIBHBIN OTKJIMK CITyIIATeJIeH, pa3BUBAeT HHTEPEC U
MoOOBb K Oyaymei npodeccuu. JIEKTop UCMONB3YeT Ha JIEKIMSAX HEe TOJILKO MaTepuall yueOHUKOB, HO U
TIPUBJIEKAeT MHOTO JIOTIOJTHUTEJIBHBIX CBEJACHHI, M3JI0KEHHBIX B HAYYHBIX paboTax (MOHOrpadusX WM CTaThIX)
WM B €r0 COOCTBEHHBIX HCCIIEIOBATENILCKUX Tpyaax. CTy[IeHT He B COCTOSIHUM TTyOOKO OCMBICIIUTH BeCh
TIPE/ICTABJICHHBIN B JIEKIIUSAX MaTepuall, He Mocelas JeKIMOHHbBIX 3aHIThi. [109TOMy BaXXHO He MPOMycKaTh
JIEKIIMU, TOTOBUTHLCS K HAM (3apaHee MOCMOTPETh TeMY JIEKIIUH, TIOYUTATh YUeOHUKU, OTMETUTD JIJIS ceOst
KJTIOYEeBbIe MOMEHTBI, COCTABUTh BOIIPOCHI JIEKTOPY) ¥ HATIPSIKEHHO, aKTUBHO paboTaTh B Te€YeHHE BCETO YIeOHOTO
3aHsTUA. CTapaiTech He OMa3/IpBaTh Ha JISKIHIO: B TIEPBbIC MUHYTHI 3aHATHI OOBABIISETCS TeMa, IJIaH JICKIVH.
YroObl Jlerye 3alOMHUTD U3JIaracMblii MaTepuall, HEOOXOAUMO ero MOHATh, Pa300paThCsl B CHCTEMe HAyYHBIX
TIOHATHIA, KOTOPYIO IaeT JieKTop. [TyTH u3/0XeHus JIeKIMU MOTYT ObITh pa3inyHbIMU. IHOTIa npenogaBarte)ib
BBIOVpAET MHIIYKTUBHBIN MyTh, T.€. BHAYAJIC U3JIaraeT KOHKPeTHbIe (DaKThI, 0000INAET UX, PACKPHIBAET CYIITHOCTh
TIOHATH S, Ja€T ero onpeneyieHue. [{pyrov myts 0Opa3oBaHMsI MOHSTHUI - TETYKTUBHBIN: JIEKTOP BHAYaJe
oIpeJesiieT HayJuHOe MOHSTHE, a IIOTOM JaeT 00bsCHEHHUs, IPUBOJUT KOHKPETHBIHA (hakTHIecKuil MaTepuai. Eciu
YJIOBUTD IyTh M3JIOKEHUSI MaTepralia, TO CTAHOBUTCS Jierde MOHSATh MBICIIb TIPENoiaBaTesis U IPOHUKHYTh B
cozepkanue Jekimu. OOpaiaiite BHUMaHUE Ha OMpe/ie/ieHre OHATAR. PeKOMeHyeTcs i1 UX YCBOEHUS
COCTaBJIATh IJIOCcapuii (coBaph). Bo BpeMs clyIiaHust JISKIMiA TOJDKHA ObITh TICHXOJIOTMYECKask YCTAHOBKA Ha
3aMOMUHAHUE OCHOBHBIX HjeH jieKkiuu. CIyllaHue JISKIVIA - 9TO CJI0XKHbIA TICUXOJIOTMYECKUH MpoIiecc, B
KOTOpBIY BOBJIEUEHA BCsI JINUHOCTD CIIYIIAIOLIETr0: €ro CO3HaHUE, BOJIS, MTaMsATh, SMOIMHU. DTO HE ACCUBHOE
COCTOSTHHE YeJIOBEeKa, a HAIIPOTUB, COCTOSIHIE aKTMBHOM, HAIIPSDKEHHOW JIeATEIbHOCTH.

Cryuianue yueOHOM JIEKIMY - 3TO He0OX0MMOe, HO He JOCTATOYHOE YCJIOBHE CO3HATEILHOTO U IIPOYHOTO
yCBOEHHs 3HaHUH. JIeKIr0 HeOOXOIMMO 3aIrCaTh - TOJIBKO TOT/a JIEKIUs CTAHeT HCTOYHUKOM IS IaTbHeHIIen
CaMOCTOSITENIbHOW padoThl. KOHCIIEKTMpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH 1 OIbITa.
Hexkoropsle crapaiotcst 3arnicarh JEKIUIO TOJTHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHHE MaTepHana,
OIMpasich TOJBKO Ha CBOIO MaMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBLKO B TOM CJIydae, eCJiv IIpero/iaBaTeib
JIVIKTYET JICKIIMOHHBIN MaTepral. Ho TUKTOBKA JieiaeT U3JI0KeHne OHOOOPAa3HBIM M YTOMUTEILHBIM, ¥ METOIUKA
BBICIIIEH IIKOJIBI HE PEKOMEHIYeT Takol croco® n3ioxkeHus. CTpemiieHre 3armicaTh JEKIUIO CIOBO B CJIOBO
OTBJIEKAET CIIyIIaTelist OT OOYMBIBAHUS JIEKIIMOHHOTO MaTtepuayia. Heiapom CTyIeHTBI TOBOPST, YTO TPYIHO
COBMECTHUTH M 3aITHCh, U 0OJyMbIBaHHE.

Eciu nek1mio 3amiceiBaTh O4eHb KOPOTKO, OT/IEIbHBIMU INTPUXAMH, TO 3aITHCH HE MOTYT OBITh MaTepHAJIOM JUIsI
MOBTOPEHUs1. B M3/HMIIHE KPaTKOW 3aKMCH TPYJHO pa300paThes ke HEKOTOpoe BpeMsl crycTs. [Jis 3anvicu
BO3bMHUTE OOIIYIO TETPa/b U CAEAlTe MOJsl AJIs1 pa3INUHbIX 3aMETOK BO BPeMsI 3alIMCH: HAIIPUMED, 3HAK
BOCKJIMIIAHKS (OTMETKa 0CO00 BasKHBIX MOMEHTOR), 3HAK BOITPOCa (YTO-TO HE MOHSLIM U K TAHHOMY TIOJIOKCHUIO
HAJI0 BEPHYTHCS).

NPAKTUYECKUE
3aHATUA

[pakTrueckas paboTa MPOBOIATCS MOCTIE JEKLHH, M HOCAT Pa3bsCHSIONMIA, 0000IIAIOIINNA 1 3aKPETUISIOIIA
XapakTep. B xozie mpakTH4IecKNX padoT CTYACHTHI BOCIIPMHIMAIOT ¥ OCMBICIIMBAIOT HOBBIH yJIeOHBIA MaTepHall.
[pakTryeckue 3aHATHSA HOCAT CHCTEMAaTHYECKUI XapaKTep, PEryJIsIpHO Clieqys 3a KaXKIOH JIeKIMeH iIn
IBYMs-TpeMs JieKuusMu. [IpakTideckue pabGoThl BHIIOIHSIOTCS COIJIACHO rpadKy yueOHOro mporecca 1
CaMOCTOSITEJIBHOW paOOTHI CTYAACHTOB 10 AVCLUITIHAM.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMeHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM CI)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTBI, KOJ'IJ'IOKBI/IyMI)I); - IOATOTOBKY "
HalmcaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOITPOCHI 1O Pa3JIMYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,
HCOGXOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast
IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6X0)]I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6yIOIHI/IX 3allOMHUHaHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraloniiMu B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecypcm; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOAIOTOBKE K KOHTpOJ’IbHOfI pa60Te HCO6XO)]I/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-IeGHI/IKa. JKenaTeapbHO TaKXke YTEeHHUE HOHOHHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

3a4€T

Ha 3a4ete onpeensiercsi KauecTBO U 0ObEM YCBOSHHBIX CTYJEHTAMU 3HAHUI, CIIOCOOHOCTh K 0000IIEHHIO,
aHAJIM3Y, BOCHPUATHIO MH(GOPMAIMH, TOCTAHOBKH 1IEJIM U BHIOOPY IyTel ee TOCTUKEHHSI, a TAK)Ke yMEHHUEe
paboTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOXKET IPOBOIUTHCS B YCTHOW MU
rmucbMeHHou popmax. Popmy mpoBeneHus ompeaesser kKadeapa. [loqroroBka k 3auery - mporecc
VMHIVBUyalbHBIA. TeM He MeHee, CYIIEeCTBYIOT HEKOTOpbIE MPABWIIA, 3HAHUS KOTOPBIX MOTYT OBITh MOJIE3HbI IS
BceX. 3aJI0roM YCTIEIHOW CavH 3a4eTa sIBJISIETCs] CUcTeMaThuyeckast pabora HaJl y4eOHOW JUCIUTUIMHON B
TeueHue cemecTpa. [IoAroToBKY KeaaTebHO BECTH, UCXO/sl U3 TPeOOBaHMI POrpaMmbl Y4eOHOH AUCIUILIAHBL.
[enecooOpa3HoO MOIIATOBOE OCBOCHHE MaTepUalia, BHINOJIHEHNE PA3IMYHBIX 3aJaHUI 110 Mepe U3y4eHHUs
COOTBETCTBYIOIIMX CO/IEPKATENBHBIX Pa3esIOB AUCIUAIUIMHEL. Eciu, roTOBsCH K 3a4eTy, BB HCTIBITHIBACTE
3aTpy/AHEeHUs1, 00paIalTECh 32 COBETOM K MPETOIaBaTelio, TeM 0oJiee YTO IPH CUCTEMATHYECKON MOJTOTOBKE y
Bac eCTb TaKasi BOSMOKHOCTb. | OTOBSICh K 3a4eTy, JIydIlle BCETO COUETaTh MOBTOPEHUE TEOPETHUECKHUX BOIIPOCOB C
BBITIOJIHEHHUEM TPAKTHYECKUX 3aaHuil. TpeOoBaHMs K 3HAHUSIM CTY/IEHTOB OIfpe/iesieHbl (bejiepabHbIM
rocyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM M paboueli MporpaMMoi TUCHMIUTHHEL. Llesb 3auera - mpoBepka
Y OIIEHKA YPOBHSI MOJTYyYEHHBIX CTY/IEHTOM CIEMAIBHBIX IO3HAHUH 0 Y4eOHOM AUCIUILINHE 1
COOTBETCTBYIOIIMX UM YMEHUIA 1 HABBIKOB, & TAK)KE YMEHHsI JIOTHYECKU MBICJIUTh, APrYMEHTUPOBATh U30PAHHYIO
HAYYHYIO TTO3HIINIO, pearupoBaTh Ha JIOTIOJHUTENILHBIE BOMPOCH, OPUEHTHPOBATHCSA B MACCHBE MH(POPMAITHH,
nepuHUIINA 1 Kateropuid. OLeHKe MoJyIekaT IPAaBIIBHOCTh U TPAMOTHOCTh PEYH CTY/AEHTA, €CIIU 3a4eT
TIPOBOJMTCS B YCTHOM (popMe, a TaKKe ero JOCTHKEHHS B TeUeHre ceMecTpa. [{OmoTHUTEIBHOM [EeJTbIo 3a9eTa
siBiisieTcsi GOPMUPOBAHUE Y CTYAEHTOB TAKMX KA4eCTB, KAK OPraHM30BaHHOCTh, OTBETCTBEHHOCTD, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 006pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/AEHTa CUCTEMa 3HAHUM 110 JUCLIUILUIMHE,
YTO Urpaet OOJBINYI0 POJib B MOATOTOBKE OYAYyIIEro CreluaiicTa, CIocOOCTBYET MOTyYSHHUIO UM
(pyrmamenTambHON 1 IPOhECCHOHATTBHON TOATOTOBKY. [Ipy IOATOTOBKE K 3a4eTy BasKHO MPABUIBHO 1
PALIMOHANIBHO PACIIIIAHMPOBATH CBOE BPEMS, YTOOBI YCIIETh HA KAYECTBEHHO BHICOKOM YPOBHE MOJTOTOBUTHCS K
OTBETaM TI0 BceM Bompocam. Bo BpeMst OATOTOBKHY K 3a4eTy CTYAEHTHI TaKKe CUCTEMATH3UPYIOT 3HAHUS,
KOTOpbIe OHM TIPHOOPEITH MPU U3yUYEHUH OCHOBHBIX TeM Kypca B TeUeHHUE ceMecTpa. DTO MO3BOJISET UM YSCHUTh
JIOTHYECKYIO CTPYKTYPY AUCLUILUIAHBI, OObEANHUTD OTJEIIbHbIC TEMbI B €IMHYIO CUCTEMY, YBUIETh EPCIICKTUBbI
ee pazButusi. CaMocTosiTeNIbHasE paboTa 10 MOATOTOBKE K 3a4eTy BO BPEMsI CECCHUU JIOJIKHA TUIAHUPOBAThCSI
CTYIEHTOM, UCXO/Is1 M3 00I1ero 00beMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 3a MPEeI0CTABICHHBIN JUIsI
MOATOTOBKM CPOK OH CMOT pABHOMEPHO PaCHpeNesUTh MPUOIU3UTEIbHO PABHOE KOJIMYECTBO BOMPOCOB IS
€KEeJHEBHOTO M3yueHusi (MOBTOpeHus1). BaxkHO, YTOObI OIMH NOCEIHUI ieHb (JIMOO YacTh €ro) ObLT BIIENICH JUIs
JIOTIOJTHATEJILHOTO TIOBTOPEHHMSI BCEro 00beMa BOIPOCOB B LEJIOM. DTO MO3BOJISIET CTYICHTY CAMOCTOSITENILHO
MIePENPOBEPHUTh YCBOCHUE MaTepHaa.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3y€eMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecrnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHre 06pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y IUTOPHSL.

KommnbloTepHblii Kitacc.

Crenuanu3upoBaHHasi JabopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTMU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIs €70 BOZMOXXHOI'O IPeoOpa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO IPEACTAaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTAa U H306pa)K€HPIfI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Y4aIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEICTB, 00ECIIEYNBAIOIIMX BO3MOXHOCTb OCBOCHHS HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA0OPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH AJIs Nepefau MH(GOPMALMKY, OPraHU3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ mpernojaBaTesieM, B TOM YKcie BeEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHUS] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJENCTBHSI BCEX YJaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMU U 3aILUTHI BHIIOJTHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUY KOJUIEKTUBHOMN paboTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYyHIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- yBEJIMYEHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOJOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIFHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocrasiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM rutanoM 1o criermanbioctu: 04.05.01
"dyHgaMeHTaNbHAas U MPUKJIaAHas XUMUs'" U crienmanu3anuy "®yHaaMeHTaIbHask XMMHSL: MaTepyuasibl Oyayiero”.

SAEKTPOHHBH
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CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranmdeckast xumust: yueOHuk / H. C. Axmeros. - 13-e u3p., crep. - Cankt-IletepOypr : JlaHb,
2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : anekTpoHHsIi // JIaHb : 3neKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/267359 (nata obpamenus: 06.02.2024). - Pexxum JocTymna: Uist aBTOPU3. TOJIb30BATEIIEH.

2. T'enbpman, M. 1. Heopranudeckast xumus : yue6Hoe nocodue / M. U. 'enbpman, B. I1. FOctparos. - 2-e uzg,., crep. -
Cankr-IlerepOypr : Jlanb, 2022. - 528 c. - ISBN 978-5-8114-0730-9. - Tekcr : anekTpoHHsiii // JlaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/210713 (aarta obpamenus: 06.02.2024). - Pexum
JocCTyma: Ijisl aBTOPU3. MOJIb30BaTENeH.

3. depoto, M. A. SInepHbIi MATHUTHBIN pe30HAHC B HEOPTAaHUIECKOW U KOOPAWHAIIMOHHON XUMUH. PacTBOPHI M KUIKOCTH :
MoHorpacus / M. A. ®enoros. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 371€KTPOHHBIN
/1 JlaHb : 3neKTpOHHO-OMOMHOTeyHas cuctema. - URL: https://e.lanbook.com/book/2151 (nara obpamenus:: 06.02.2024). -
Pexum nocryna: ajist aBTOpu3. MOJIb30BaTENEH.
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Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI

nepevYeHb NPOrpaMMHOro odecrnevyeHus H HH( OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMHS
Cremmamsanys:_ PynnaMeHTanpHas XUMUAA: MAaTEPUATIB] OYVIYIIELO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaBarenb XuMuu
dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havana o0yueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe

"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs

KPYIHEHIINX POCCUIICKMX YUEHBIX, pyKOBOJUTEJIEH rOCyJapCTBEHHBIX OPraHOB, PENojaBaTeNeil BeIyIiX By30B CTPaHbl,

BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX

W3MEeHEeHU! O6pa3OBaTeJ'II>HI)IX CTaHOAPTOB U BKJIIOYAET y‘-Ie6HI/IKI/I, y‘-I€6HI)Ie HOCO6I/IH, y‘{e6HO-MeTOﬂI/I‘{ECKI/Ie KOMILJICKCHI,
MOHOI‘paq)I/II/I, aBTope(bepaTLI, AUCcepTaly, SHIUKIIONEANU, CJIOBAPU U CITIPABOYHUKH, 3aKOHOJATEJIbBHO-HOPMATUBHLIC

JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB

Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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