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IIporpamma auctmruiuasl "Komnongnas xumus'; 04.05.01 "dyngamenTanbHas v NpUKIagHas XUMUs'.

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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IporpamMmy auctmIuMHEL pazpadorai(a)(u): mpodeccop, n.H. ['opdauyk B.B. (Kadenpa dusmueckoit xumun, XuMudecKui
nHCeTUTyT UM. A.M. ByTtrneposa), Valery.Gorbatchuk @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
OIIK-1 CriocoOeH aHAJIM3UPOBATh U MHTEPIPETUPOBATh U 0000IIATH PE3YJIbTAThI SKCIIEPUMEHTATBHBIX

11 paCYETHO-TEOPETHYECKHUX Pad0T XMMHUYECKOH HAIPaBIeHHOCTH

OIIK-2 CriocoOeH POBOJUTh XUMUYECKHUI SKCIIEPUMEHT C UCIIOIb30BAHUEM COBPEMEHHOTO
000pyIOBaHMs, COOMOAAst HOPMBI TEXHUKH O€30M1acHOCTH

OIIK-4 CriocoOeH TIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTYYeHHBIE PE3Y/IBTATH C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PEIICHHS MATEMATHIECKIX 1 (DU3UUYECKUX 33124

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl MPOheCCHOHAIBHON JesITeIbHOCTU B YCTHOHM U
MICbMEHHOH (pOpMe B COOTBETCTBUYM C HOPMaMHM M IIPaBUJIAMM, IIPUHATHIMU B
npobecCUOHaIbHOM COO0LIeCTBE

OO6yyarnmuiicss, OCBOUBIINI JUCHATUIAHY (MOIYJIb):

IoyokeH 3HATh:

3aj1a4¥ KOJUIOMHOW XMMHH, OCHOBBI COBPEMEHHBIX MPEJCTABICHUI O JUCIIEPCHOM COCTOSIHUM TeJl U OCOOBIX CBOMCTBAX
MIOBEPXHOCTHBIX CJIOEB U JUCIEPCHBIX CHCTEM, BKJTIOUAsl MOJIEKYJISIPHO-KMHETHYECKIEe, ONTUYECKHUE, INEKTPUIECKHE,
MexaHU4YecKre (PeosIorTMYecKre) CBOMCTBA; 3HAUCHHE TOBEPXHOCTHBIX SABJICHUM ST ONTUMU3ALMHI U MHTEHCU(DUKAIIUN

TEXHOJIOTUYECKUX ITPOLECCOB B IPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3ﬂﬁCTBC, B I'€0JIOT'MH, ITOYBOBECJICHUH, 6I/IOJ'[OFI/II/I,
MCIUILIMHE U DKOJIOT'UU.

JoKeH yMeTh:

OPUEHTUPOBAThCS B IPOOIEMax COBPEMEHHOM KOJIJIOUHOW XMMHH, B YACTHOCTH, YCJIOBUSX BO3HUKHOBEHHUS JUCTIEPCHBIX
(a3, ux yCcTOWYMBOCTH 1 OCOOBIX CBOICTBAX, a TAKXKE PAa3BUTHSI FETEPOTEHHBIX CTPYKTYP C Pa3IMYHBIMHU 110 CBOEH IPUPOJIe
Mexa3HBIMU TOBEPXHOCTSMH pas3ziena.

JlomxeH BlIafeTh:

MPaKTUIECKUMHU SKCIIEPUMEHTAILHBIMIA HABBIKAMHU TT0 U3YUYESHUI0 OCOOBIX CBOWCTB JAUCTIEPCHBIX CUCTEM, TIO MICTIOTb30BAHUIO
MPOCTEHINIX (PU3UIECKUX MPHOOPOB M STOM IIENH.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

pelaTh pasiMyHble MpodJieM HayKH, TEXHUKHU U ITPOMBIIIIEHHOCTH, CEIbCKOr0 X035HCTBA

2. MecTo nucuumJauabl (Moayasa) B ctpykrype OIIOII BO

Hannaas qucrmruimHa (MOAyJb) BKodeHa B paszaen "B1.0.15 [Mucnurumast (Moaysm)" OCHOBHOH MPOoecCHOHANBHON
obpazosatenbHol nporpammsl 04.05.01 "®yHgameHTa bHAsI U TpUKIaAHast xumust (PyHIaMeHTAIbHASL XUMUSL: MATEPUATbI
Oyayiero)" u oTHocuTcs K oOsi3arenbHou yactu OITOIT BO.

OcBauBaercs Ha 3 Kypce B 5 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMIUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 84 vaca(oB), B TOM umcIie JeKuun - 36 yaca(oB), npakTuueckue 3ausarus - 0 yaca(oB), 1abopaTopHbie
paboTsl - 48 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM paboThl - ) yaca(oB).

CamocTostenbHast padoTa - 24 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).

SAEKTPOHHBH
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH B 5 CEMECTpPE.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTh (B yacax) CTOSI-

N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-

Bcero | cgopwme | Bcero |popme | 00Ta

Tema 1. Beenenue. CO}le)KaHI/IC, OCHOBHBIC 3aJJa4n

1. |1 onpeneneHre KOUIOUAHON XUMUU. 5 2 0 0 0 0 0
2 Tema 2. [IoBepXHOCTHBIE SIBJICHUS U aJICOPOIIHS. 5 4 0 0 0 3 0
Tema 3. AncopOIMOHHbIE CJION M UX BJIMSHUE HA
3. [cBO¥iCTBa TUCTIEPCHBIX CUCTEM. 5 4 0 0 0 9 0 8
4. Tema 4. DneKTpuyecKre CBOMCTBA JUCTIEPCHBIX 5 4 0 0 0 ] 0
CHCTEM.
5 Tema 5. OOpa3zoBaHue, CTPOESHHE U YCTOMYUBOCTh 5 4 0 0 0 0 0 3
JUCIEPCHBIX CUCTEM.
Tema 6. YcroitunBocTh JIMO(OOHBIX TUCHEPCHBIX
6. |cucreM: KMHETHYECKask M arperaTuBHAS. 5 4 0 0 0 6 0
Tema 7. Koarynsiuusi rugpooOHBIX 3071ei
7. [aMeKTpoarTaMH, 30HBI KOATyJIALMH. 5 4 0 0 0 6 0
Tema 8. CtpykTypooOpa3oBanue. Peonornueckue n
CTPYKTYPHO-MeXaHMYECKHEe CBOMCTBA AUCTIEPCHBIX
8. cHCTEM. 5 4 0 0 0 6 0
9 Tema 9. OnTyeckue CBOMCTBA KOJUIOUAHBIX 5 4 0 0 0 4 0
CHCTEM.
10. Tema 10. MoseKkynIspHO-KUHETUYECKHE CBOIICTBA 5 2 0 0 0 6 0 ]
JIVICTICPCHBIX CHCTEM.
Toro 36 0 0 0 48 0 24

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBegenne. Coaep:kanne, 0CHOBHbIE 32/1a9M 1 ONpe/ieeHne KOJLIONIHOH XNMHM.

OcHOBHBIE 0COOEHHOCTH AUCIIEPCHBIX U KOJUIOMAHBIX cucteM. Knaccnudukaims AUCIEPCHBIX CUCTEM T10 pa3Mepy YacTHLL,
arperaTHOMy COCTOSIHUIO (pa3. XapakTepHble 0COOEHHOCTH JIMODUIIBHBIX U JIN0hoOHBIX cucteM. PactBopst BMC. Kparkwuii
MCTOPHYECKUI 0030p pa3BUTHS KOJUIOMIHON XUMHUH M 3HAUSHUE KOJIIOUIHON XMMUH AJIsl Pa3/IMYHBIX OTpacieil HayKy 1
TEXHUKH.

Tema 2. IloBepXHOCTHBIE SIBJIEHHS H aJCOP OLHA.

MornexyJisipHble B3aUMOJIEHCTBUS M OCOOBIE CBOMCTBA MOBEPXHOCTH pasiena ¢as. [IpaBmiio AHTOHOBaA. SIBJIeHHEe CMaYMBaHUSI.
Kpaesoii yrou, pabota aare3uu. 3HauyeHHe CMauBaHKsI B OMOJIOTMYECKHX W ITPOU3BOJCTBEHHBIX Tporieccax. PuoTanms.
OcHoBBI TeOpUH KanwuIsipHocTH. KanmuisapHoe naBieHue, 3akoH Jlamaca. 3aBUCUMOCTD JaBJI€HHsI HACBILIEHHOTO 11apa OT
KPUBH3HBI TOBEPXHOCTH. SIBJICHUS N30TEPMUYECKON MEPErOHKH, KAMITSIPHON KOH/IEHCAIMK ¥ COOMPATEIbHON
pexpucTanM3auuy. Posib KamwsAspHBIX SBJIEHUHA B IPOMBIIITIEHHOCTH U arpOTEXHUKE.

Tema 3. AncopOnuoHHbIE CJI0U M NX BJIUSIHAE HA CBOHCTBA JNCIEPCHBIX CHCTEM.

3 A
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Ancopbimonnoe ypapaeHue ['nooca. [ToBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-UHAKTUBHBIE BemecTBa. Kiaccudukanus
ITAB. YpaBHeHre U30TepMbl MOHOMOJIEKYJISIpHOH afcopOiuu Jlenrmiopa. OnpenelieHre npeaebHON aicopOIvu, TUIOMATN U
oceBoil yiHbI MoJieKyJbl [TAB. YpaBHeHus1 IByXMEPHOTO COCTOSIHUS BelllecTBa AJisi MajiopacTBopumbix ITAB Ha noBepxHOCTH
Bozpl. Bechl Jlenrmiopa. AicopOuust ra3oB Ha TBepioy rnosepxHocTu. Pusmueckas ancopoimst 1 xemocopouusi. MHorocnorHas
ancoporms. Teopust BIT. Onpenenenue yaeapHON MOBEPXHOCTH aicopOeHTOB. OCOOCHHOCTH aJICOPOIMU U3 PACTBOPOB.
AncopOITust JIEKTPOJIUTOB Ha TBepIOM ajicopOenTe. loHooOMeHHUKU. Posih 0OMeHHOM aicopOIMy B TOYBOBEACHUH, TIPH
XHUMUYECKUX CIIOCO0aX BOJOOYUCTKH.

Tema 4. DaeKTpUYeCKHEe CBOMCTBA INCIEPCHBIX CHCTEM.

DNeKTPOKMHETHYECKHUE SIBIEHUS: JIEKTPOdOopes, NEKTPOOCMOC, MOTEHIUAIBI CEAUMEHTALIMH ¥ IPOTEKAHHUSL.
DNeKTPOKAMMUISPHBIE SIBJICHU. [IBOWHON IEKTPUYIECKUN CIIOH, ero CTpoeHre. DISKTPOKMHETUIECKUI MOTEHIINAIT, METOBI
ero ornpeneseHus. [loBepxHOCTHAs TPOBOAMMOCTD. 3HaUEHHE U PAKTHYECKOE UCIIOIb30BAHUE SJIEKTPOKMHETHUESCKHIX
sIBJIeHUH. BimsiHMe 971€KTPOIMTOB Ha 3JEKTPOKMHETHYECKHUI MTOTEHLMAN CTPOSHHSI IBOMHOTO 3JIEKTPHIECKOTO CIIOS.
INepesapsinka noBepxHocTH. CTpoeHHe MHULIEIT B THAPO(POOHBIX 30151X. AM(POIHTHI (GEIKH), N303JEKTPUUECKOE COCTOSTHHE.

Tema 5. O6pazoBanue, CTpOeHNE U YCTOMYNBOCTD JNCIEPCHBIX CHCTEM.

JInodunbHbie u moodHbIe crcTeMbl. Kputepuii PeOiHaepa camonpon3BosibHOTO JucrieprupoBanus ¢as. Metopl noyyeHus
Y OYMCTKH JIMO(OOHBIX AUCHIEPCHBIX crcTeM. DnekTpoauani3. Mcnons3oBanue [TAB B mpouieccax aucrieprupoBaHus 1
3MyJbrupoBaHus. KoHaeHCalloHHbIE U AUCTIEPrallMOHHbIE METO/Ibl IPUTOTOBJIEHU S AUCTIEPCHBIX CUCTEM.

Tema 6. Y cTOMYABOCTH JN0(OOHBIX JUCHEPCHBIX CHCTEM: KHHETHYECKAS H arperaTnBHAasl.

®DakTOpHl YCTOMYMBOCTH: IBOMHOM JIEKTPIUECKUN CIIOH, 3(P(PeKTHBHAS YIPYTOCTh aJICOPOIIMOHHBIX CIIOEB,
CTPYKTYPHO-MEXaHMUYECKHH Oapbep, acopOLMOHHO-cobBaTHBIE ctou [TAB. Y cTORUMBOCTD U KOATyJIsILMs 3071€H U CyCIIeH3ui
B TEXHOJIOTMYECKHUX IMpoLieccax U B npupoje. [IeHsl u sMmysibcuu. MeTopl MonyveHus1, Ki1accu@uKanus, CTpOeHIe 1
YCTOMYMBOCTB. Poitb aMysbratopa, obpamenue (a3 smynbcuu. Kpurinyeckue amMmyibeun. A3po30oiu. Y clioBrst 00pa3oBaHus U
Ppa3pyLICHUs a3pO30JIei B IPUPOJIE U B TEXHUKE.

Tema 7. Koaryjasmus ruapo g o0HbBIX 30J1eil 3JE€KTP 0JUTaMH, 30HbI KO aryJIsium.

Mentuzamms. Kunetnka koarynsimm. B3anMoneicTBre 9acTuIl B AUCIIEPCHBIX CUCTEMAaX, PACKJIMHUBAIIIEE JaBJICHUE 10
Hepsruny. JInoguisHble KoJuTonaHble cucteMbl. [IAB u Motonwie cpenctea. ['mapogoOHbIe B3aNMOIEHCTBYS B CHCTEME
[TAB-Boma. Kputnueckas koHueHTparus mutieniooopasopanns (KKM), Metonst ee onpeaesnenus. ComoOmm3anys, ee posib B
OMOJIOTMYECKUX CHCTeMaX. DMYJIbCHOHHAS MTOIMMEPH3aLisl, MOIIee NeUCTBYE.

Tema 8. CTpykTypooopa3oBanue. Peosiornueckne u CTPyKTypHO-MeXaHUY€eCKHE CBOICTBA JUCHEPCHBIX CHCTEM.

Peonornyeckue u CTpyKTypHO-MeXaHUYECKHE CBOWCTBA IUCIIEPCHBIX cucTeM. IIpocTpaHCTBEHHBIE CTPYKTYPBI B IUCIIEPCHBIX
cucremax. OOGpa3oBaHue 1 CTPOEHUe rejieil. SIBjIeHne TUKCOTPOIMH, ee PoJib B TEXHOJIOTMUECKHX Iponeccax. OCHOBBI
PEOJIOTUH: BA3KOCTb, YIPYTOCTb, INITACTUYHOCTD. Peosiornueckue cBoiicTBa AUCHEPCHBIX CUCTEM, IPUYMHBI AHOMAJIUH BSI3KOCTH
JMCIIEPCHBIX CHCTEM. SIBJIEHUE MOI3YYeCTH, IIpeesl TEKYUeCTH, IPOUYHOCTh AUCIIEPCHBIX CTPYKTYP, IIpedebHOe HalpsikeHue
CIBHUTa, MMOHATUE O (PMBUKO-XUMHUUYECKOH MeXaHHUKe. AJICOPOLIMOHHOE BIMSHUE Cpe/ibl HA MEXaHMYeCKHe CBOMCTBA (IIPOYHOCTh
U TUIACTUYHOCTD) TBepIbIX Tell. Dpdekt Pedunaepa.

Tema 9. OnTHUecKne CBOCTBA KOJIOHJIHBIX CHCTEM.

Paccesinue cera. Dpdext Tunnans. Ypasaenue Panes. Okpacka KOUTOUAHBIX cucTeM.[IoBepXHOCTHBIN MJIa3MOHHBIN
pe3onanc. Onruyeckre METOAbl UCCIIeI0OBaHUSI TUCTIEPCHBIX CUCTEM, OCHOBAHHbBIE HA PACCESTHUM U MOTJIOUIEHUU CBETa B
JIVICTIEPCHBIX CHCTEMAaX: YIIbTPAMUKPOCKOIHS HepeIOMeTpHs, CIEKTPO(POTOMETPHSI TypOUTOMETPHS, TUHAMIUECKOE
cBeTopaccesinue. OrpeesieHue pacrpeieieHus JUCIIEPCHBIX YaCTHIL [0 pa3MepaM.

Tema 10. MoJieKyIsspHO-KHHETHYECKHE CBOIICTBA AUCIEPCHBIX CHCTEM.

BpoyHOBCKOE OBIKEHUE, CpeIHIIA COBUT, g dy3us. 3aBUCHMOCTh KodhduuuenTta qud@y3un oT pa3MepoB YacTHII.
Huddy3nonHO-cequMeHTAIIMOHHOe paBHOBecHe. OCMOTHYECKOe JaBJieHre B KOJUTOMAHBIX cUCTeMax U pactBopax BMC.
Ornpenenenue MonekysipHoro Beca BMC o ocMoTHYeCKOMY JaBJIeHUIO. Poslb OCMOTHYECKHX SIBJICHU B OMOJOTHYECKHX
mporLeccax.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH sl JJIsi CAMOCTOATEJbHON Pa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosTesbHask padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperiofiapaTesisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocrosiTesnbHast paboTa MoApasAenseTcss Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OTIEIIBHBIX TeM (pa3zieioB) TUCHUILUIMHBI, TaK U IPOPaOOTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs YUTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHKUs1, HANIPABJICHHbIC Ha 3aKperIeHue 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M IPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys cCaMOCTOSITENIbHOW padoThl 00YYaIOIMXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

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

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

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

Bomnpocs! 1 3agauu o Kypcy - http://www.unn.ru/books/met_files/Zamyshlyayeva.pdf
KOHCHEKT Jieklu# - http://rudocs.exdat.com/docs/index-516160.html

yueOHuKHY - http://www.phds.ru/book_him_phys.html

yueOHuKH - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.3

3JIEKTPOHHBIE pecypchl XUMHUYECKOrO MHCTUTYTA -
http://repository.kpfu.ru/?r_id=7&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

9. MeToandecKHe YKa3aHUA JIA 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIs1)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Ha JICKIUAX HCO6XO,HI/IMO KOHCIICKTUPOBATb OCHOBHBIC ONIPEACJICHUSA HOHHTHﬁ, TEPMHHOB U KOHL[CHHI/Iﬁ Kypca,
BKJIIO4Yada CI)OpMyJ'II/IpOBKI/I €ro OCHOBHBIX HOHOX(CHHﬁ, a TaKK€ OIMMCaHHuEC HpaKTI/I‘{eCKOﬁ u TeOpeTI/I‘{eCKOﬁ
3HAYMMOCTU pacCMaTpUBAEMbIX SIBJICHUIA. HCO6XO)]I/IMO 3allMCbIBATh YPAaBHEHU A, UCIIOJIb3YEMbBIC B JICKIITUOHHOM
KypcCe, uX BbIBOJ U paCI_HI/I(l)I)OBKy HCIOJIb3YEMbIX B HUX IIApaMETPOB, a TAKKE €AUHUIBI U3MEPEHUA OCHOBHbLIX
IKCIIECPUMEHTAJIBHO OIPEACTIAEMBIX BEJIMINH.

J1ab0paTOpHbIE
paboThI

JlaGopatopHast paboTa - 3TO MPOBEICHUE CTYAEHTAMH TI0 3a/IaHHIO TIPETIOIABATEISI MITH 110 WHCTPYKITMH OTIBITOB C
HCIIONIb30BaHUEM TTPUOOPOB, MPUMEHEHHEM HHCTPYMEHTOB ¥ IPYTUX TEXHUMIECKUX MTPUCIIOCOOJIEHHIA, T.€. 3TO
M3y4eHHe KakKux-1u00 0ObeKTOB, SIBJIEHUI C MOMOIIBIO CIIEIUATILHOTO 000PY/10BaHUSL.

B xoge nabopaTtopHbIX paboOT CTYAEHTH BOCIPUHAMAIOT M OCMBICITHBAIOT HOBBIIA YUeOHBIA MaTepHal.
IpakTHYeCKHe 3aHATHST HOCAT CHCTEMATHUECKUI XapakTep, PeryJIsIpHO CIeys 3a KaK/I0H JIEKIHen WK
JBYMSI-TpeMsI JIEKIUAMU. JlaGopaTopHblie pabOThl BBHITOIHSIOTCS COTIACHO TpaduKy yueGHOro mporiecca 1
CaMOCTOSITENTBHOM paGOTHI CTYAEHTOB MO JUCIUIUTHHAM. [1py 3TOM cOOITI0OIaeTCs MTPUHIKAIT UHANBULYaIbHOTO
BBITTOJTHEHMST paboT. Kaxkmplii cTyaeHT BefieT pabouyio TeTpaib, opopMiIeHre KOTOPOH JOJIKHO OTBEYaTh
TpeOOBaHKSM, OCHOBHBIE U3 KOTOPBIX CIIEAYIOIINE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MTPEIMET, KYPC, TPYIIILY, OArPYIIIY, (GaMIJINI0, UMsI, OTIECTBO CTYACHTA;
KaXkJIyl0 padOTy HyMepyIOT B COOTBETCTBHU C METOANYECKUMH YKA3aHUSIMH, YKA3bIBAIOT JATY BBITOJTHEHUSI
padoTst;

- TIOJTHOCTBIO 3alMCHIBAIOT Ha3BaHWE PaOOTHI, 11€JTb Y IPUHIIAIT METO/Ia, KPATKO XapaKTEPU3YIOT X0
IKCIIEPUMEHTA U OOBEKT MCCIIEJOBAHMS;

- TIpY HEOOXOMMOCTH MTPUBOIAT PUCYHOK YCTAHOBKH; PE3YJIbTATHI OMBITOB (PUKCHPYIOT B BHIE PUCYHKOB C
00s13aTeIbHBIMH TOAIMCSMH K HUAM, a TAKKe TAOJHUIIBI WM OTMUCHIBAIOT CJIOBECHO (XapakTep opopMIIeHHsT paboThI
OOBIYHO YKA3aH B METOIMYECKHX YKA3aHUAX K CAMOCTOSITELHBIM paboTam);

- B KOHIIE KKI0i paGOTHI JEA0T BBIBOJ MM 3aKJTI0UEHHE, KOTOPhIE 00CYKIAI0TCS TIPY MOJIBEICHIH UTOTOB
3aHATHA.

Bce mepBuHbIe 3a1MCH HEOOXOIMMO JeJIaTh B TETPAIH MO X0y IKCIIEPUMEHTA.

[IpoBeneHue 1a00PaTOPHBIX pabOT BKIIOYAET B CE0s1 CIIE/IYIONINE STATIbI:

- IOCTAHOBKY TEMBI 3aHATHI U OTpeiesIieHre 3a1a4 JJabopaTopHOit paGoTHI;

- olpeiesIeHue TIopsIKa JTaG0PATOPHO-TIPAKTUIECKON pabOThI WM OTIENBHBIX €€ ITAIIOB;

- HETIOCPE/ICTBEHHOE BHITTOJIHEHHE JTAO0PATOPHOH padOTHI CTYIEHTAMU W KOHTPOJIb 33 XOJOM 3aHSTHI 1
COOJIIOAEHMEM TEXHUKU O€30I1aCHOCTH;

- TIO/IBE/ICHHE UTOTOB JIAO0PATOPHO padOThl U (POPMYJTMPOBAHIE OCHOBHBIX BHIBOJIOB.

Ipy OArOTOBKE K JT1aGOPAaTOPHBIM 3aHATHAM HEOOXOIMMO 3apaHee N3YUUTh METOIMIECKHE PEKOMEH/IAIINHN 110
ero nposeaeHnio. OOpaTUTh BHUMaHUE Ha [1eJTh 3aHATHsI, HA OCHOBHBIE BOIIPOCHI /IS TOATOTOBKM K 3aHATHIO, HA
cofepKaHue TeMbl 3aHATHS.

JlaGopaTopHOe 3aHATHE MPOXOIUT B BUJIE AUAJIOra - pa30opa OCHOBHBIX BOMPOCOB TeMbl. Tak:ke JabopatopHOe
3aHATHE MOXET MPOXOIUTh B BUIE TTOKA3a MMPE3EHTAIIN, JEMOHCTPATUBHOTO MaTepHaa (B YaCTHOCTH TUIAKaTOB,
CITafi[IOB), KOTOPBIE COMTPOBOXKIAIOTCS OECeION MPENofaBaTeNst CO CTYICHTAMU.

K nabopatopHbiM paboTaM CTYIEHT JOMYCKAETCH TOJIBKO MOC/E MHCTPYKTaka 10 TEXHUKe OE30MACHOCTH.
TMono)eHNs] TEXHUKN 0E30TMaCHOCTH M3JIOKEHBI B MHCTPYKIIUAX, KOTOPBIE JOJIKHB HAXOAUTHCS Ha BUIAHOM MECTe
B s1aboparopum.

€aMoCTOSI-
TeJibHas paboTa

CamocrosresbHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTECHUE CTYAECHTAMU pCKOMeHHOBaHHOﬁ
JIMTEPATypPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLL, - 3HAKOMCTBO C I/IHTepHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM Cl)OpMaM KOHTPOJIA; - TOATOTOBKY U HAITMCAHUE peQ)epaTOB; - BBIIIOJTHEHUEC
KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB Ha BOITIPOCHI 1O PA3JIMYHBIM TEMaM JUCHUITJIMHBI B TOU
IOCJI€A0BATCIIbHOCTH, B KaKoW OHM MMpeaCTaBJICHBI. HJ'[aHPIpOBaHI/IC BpEMCHU, HeOGXOHI/IMOFO Ha U3y4YCHUEe
AUCHUIUIMH, CTYACHTaM JIy4lll€ BCEro OCYHIECTBJIATL BECh CEMECTP, IpeAyCMaTpuBasd Ipru 3TOM PEryJIApHOC
NOBTOPEHUE MaTepHraa. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a H606XOI[I/IMO 1o Ka)KIlOfI TEME NMPOYUTATH
PEKOMEHAOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHO)I(CHHﬁ, TEPMUHOB, CBCHGHHﬁ,
Tpe6yIOI_[II/IX 3alIOMUHAHUA U ABJIAIOIIUXCA OCHOBOIIOJIararonyMn B 3TOU Teme IUIs1 OCBOCHU A MOCIEAYIOINX TEM
Kypca. HHH paclinp€HrA 3HaHUA 110 JUCHUIIIMHE PEKOMEHAYETCA UCIIOJIb30BATh I/IHTepHeT-pecypcm; MMPOBOJAUTH
TOUCKU B PA3JIMYHLIX CUCTEMAX U UCIIOJIb30BATh MAaTEPUAJIbI CaﬁTOB, PEKOMEHAOBAHHBIX MPEIoJaBaTeJIEM. HpI/I
IIOAT'OTOBKE K KOHTpOJ’[LHOﬁ pa60Te HCO6XOIII/IMO MpoOYrTaTh COOTBETCTBYIOIINE CTPAHULIBI OCHOBHOI'O y‘{e6HI/IKa.
JKenarenbHO Takke YTeHUE HOHOJIHI/ITCJ'[LHOfI JIMTEPATypPhl.

9K3aMCH

PexomeHnnyercss BHUMATEIbHO N3YINTh KOHCIIEKTHI JIEKIWH, AOMOTHUTENBHYI0 HH(POPMALIMIO MOKXHO MOTYYHTh U3
PEKOMEH/IOBaHHBIX HHTEPHET-PECYPCOB M YUeOHBIX MocoOuil. Ha sx3ameHe HeoOX0MMO OTBeYaTh TOYHO, SICHO U
1o Borpocy. IToMHuTE, 4TO BpeMs 0TBeTa orpanuyeHo. [Ipr BOSHUKHOBEHHH JTIOOBIX HESICHOCTEH B Ipoliecce
MOATOTOBKH K OTBETY ClIe/lyeT 0OpaIaThCsl ¢ BOIPOCAMH TOJIBKO K MPENOAABATETIO.

Crpannua 7 u3 10.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC O6CCH€‘IGHI/I€ 06paSOBaT€J’[bHOFO HpOHCCCﬁ 110 JUCHUITJINHE (MO,HyJ'IIO) BKJIIOYACT B 066}1 CJ'[e,HyIOIHI/IC
KOMITIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.
MynabTuMeauiiHas Ay AUTOPUSL.
Crienmanu3upoBaHHas 1adopaTopusi.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe ITPOrPaMMHBIX CPE/ICTB, 00SCIIEYNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB M yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

[porpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM TU1aHOM 110 crienmanbHocTr: 04.05.01
"dyHgaMeHTaNbHAas U MPUKJIagHas XUMHS'' ¥ crienmainu3anuy "®yHaaMeHTaIbHask XMMHS: MaTepHualtbl Oy Iymero”.

SAEKTPOHHBH
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IIporpamma auctmruiuasl "Komnongnas xumus'; 04.05.01 "dyngamenTanbHas v NpUKIagHas XUMUs'.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.15 Koanouonas xumus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO

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

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. T'enspman, M. U. Konmonanas xumus : yueOHuk ass By3oB / M. . T'enbppman, O. B. Kosanesuy, B. I1. IOctpatos. - 9-e
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2024. - 336 c. - ISBN 978-5-507-50362-9. - Tekcr : anekTpoHHsIi // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/422246 (nata o6pamenus: 20.02.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. ®puppuxcoepr, . A. Kypc kouonaHoi xumun : yueOHUK a1 By3oB / 1. A. ®punpuxcoepr. - 7-e uzg,., crep. -
Cankr-IletepOypr : Jlanb, 2025. - 412 c. - ISBN 978-5-507-50506-7. - Tekct : anexTpoHHsIi // JlaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/440204 (narta obpamienus: 20.02.2025). - Pexum
JocCTyma: Ijisl aBTOPU3. MOJIb30BaTENeH.

3. [IpakTiueckoe pyKOBOACTBO K J1aO0OpaTOpPHBIM padoTaM IO KOJUIOUAHON XMMUU. IJIs1 CTYJCHTOB XMMUYECKOTO MHCTUTYTA

uM. A.M. Bytieposa / M.A. 3uranmn, A.A. Xauarpsid, B.A. Cuporkun, A.B. T'epacumos, B.B. ['opbauyk. - Ka3ans:
Penaxkimonno-usnatensckuit eHTp 'Tlkoma’, 2023. - 127 c. - Tekcer : anekrponHsiid. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/177241/Metodichka_kolloidnaya_khimiya_Art_.pdf?sequence=2&isAllowed=y
(mata oopamenus: 20.02.2025). - Pexum I0cTyra: OTKPBITHIA.

lonosHATE ILHAS JUTEpPATYpa:

1. Bosikos, B. A. Komnonanas xumusi. [IoBepXHOCTHBIE SIBICHUS U JUCIIEPCHbIE CUCTeMbI : yueOHuK / B. A. Bokos. - 2-e u3f.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2022. - 672 c. - ISBN 978-5-8114-1819-0. - Tekcr : anekTpoHHsIii // JlaHs :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/212069 (nata o6pamenus: 20.02.2025). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2.KymbikoB, P. M. ®usnueckas n KowtonaHast XuMus : yueOGHoe nocobue uist By3oB / P. M. Kymbikos, A. B. Uttues. - 3-e
u3., crep. - Cankt-IlerepOypr : Jlanb, 2022. - 236 c. - ISBN 978-5-507-44162-4. - Tekcr : aneKTpoHHsIi // JlaHs :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/215750 (nata obpammenus:: 20.02.2025). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TIOJIb30BaTENIeH.

3. ®usnyeckas u KojuouaHast xumust. [Ipaktukym : yuebnoe mocodue / I1. M. Kpyrisikos, A. B. Hymiraesa, H. T'. Busikosa, H.
B. Komesa. - Cankr-IlerepOypr : Jlanp, 2022. - 208 c. - ISBN 978-5-8114-1376-8. - Tekcr : anekTpoHHbIH // JlaHb :
3JIEeKTPOHHO-OubIMoTeunas cucrema. - URL: https://e.lanbook.com/book/211136 (nata obparenust: 20.02.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
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IIporpamma auctmruiuasl "Komnongnas xumus'; 04.05.01 "dyngamenTanbHas v NpUKIagHas XUMUs'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.15 Koanouonas xumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

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 oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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