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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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IporpamMmy auctuIuMHbL paspadorai(a)(u): mpodeccop, 1.H. (podeccop) Hersaror @.B. (Kadeapa HeopraHIIeCKOW XUMUH,
Xumnueckuid UHCTUTYT uM. A.M. Bytneposa), Fedor.Devyatov@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 PUMEHSITh eCTECTBEHHOHAYYHbIE M OOLIIEUHKEHEPHBIE 3HAHUS, METO/IbI

MaTeMaTUIECKOro aHa/Inu3a U MOJEIUPOBAHUS B MHKEHEPHOM JEATEIbHOCTH, CBSI3aHHOM C
Pa3pabOTKOIA, TPOEKTUPOBaHNEM, KOHCTPYHPOBAaHUEM, TEXHOJIOTHAMU IIPOM3BOICTBA U
PKCIUTyaTalli OMOTEXHUYECKHUX CHCTEM

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBHBIC XIMUYECKHIE 3aKOHBI U TEOPHH, OOIIHE 3aKOHOMEPHOCTH MPOTEKAHNS] XMMUIECKUX TIPOIIECCOB;
KJIAaCCU(PUKAIUIO U CBOICTBA XUMUYECKHX JIEMEHTOB, BEIIECTB U COETUHEHUI;

Ha3HavYeHHe U 00JIACTH MPUMEHEHHS] OCHOBHBIX XUMUYECKHUX BEIECTB U COSJUHEHUI.

HoykeH ymeTh:
HCIIOJTb30BaTh OCHOBHBIE SJIEMEHTapHBIE METOJIbl XUMHYECKOTO HCCIIeIOBAHMS BEIIECTB U COCIMHCHUN;
BBITOJIHSITH XUMUUYECKUI SKCTIEPUMEHT U 00pabaThiBaTh Pe3yJIbTAThl UCCIIEIOBAHHUI.

I[OIDKGH BJIag€Th:

METO/IaMH OTIpeeICHNsI XUMITUECKHX MToKa3aTeNel;
WHCTPYMEHTAPHEM TS PeIIeHUsT XUMITUECKHX MTPo0JieM B MPOdeCcCHOHATBHOM IesITeIbHOCTH.

2. MecTo nucuumjiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHast qucruIuivHa (MOAyJib) BKodeHa B paszaen "B1.0.18 [ucuumiuasl (MOayM)" OCHOBHOM NMPOoecCHOHANbHON
obpasoBarenbHOM nporpammsbl 12.03.04 "BruotexHuueckue cucteMsl U TexHosioruu (MeauiHckas Tomorpacust: pusryeckue
NPUHIMITBL ¥ TpUOOpOCcTpoeHne)" u oTHOCUTCs K o0si3atenbHou yactu OITOIT BO.

OcBauBaerca Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHHEM KOJIHYEeCTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO pa0oTy 00y4alIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO6m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 54 yaca(oB), B TOM uKcIie JeKIun - 36 yaca(oB), npakTuueckue 3aHsartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 18 yaca(oB), KOHTPOJIb cCAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padoTa - 54 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI IMCLIUMIUIMHBL: 9K3aMeH B 1 cemectpe.

Crpannua 3 u3 12.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pa3pesbr mucuumnimmb / Ce- |Texuun,Texuun|lIpakra-[lIpaktu-/lagopa-/laGopa-| TeJb-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. OCHOBHBIE TOHATHSA U 3aKOHBI XUMHUH
1. 1 2 0 0 0 0 0 4
Tema 2. Knaccudukanys HEOpraHU4ecKux
2. accnuranys neop 1 2 0 0 0 2 0 2
COeIMHEeHUH
3. |Tema 3. Ctpoenue aToma 1 2 0 0 0 0 0 4
Tema 4. KopryckyisipHO-BOJHOBBIE CBOVCTBA
MUKPOYACTHI]. 3aMOJTHEHNE JICKTPOHAMMU
4, |MMIKpOHACTUL. 3ANONHEHHE SNCKTPOHAM 1 2 0 0 0 0 0 4
SHEPreTHYEeCKUX YPOBHEH U MOy pOBHEH.
Tema 5. Kimaccuduranus snemenToB. [IpoBasist
5. [pnextponos. [IpaBuna Kieukosckoro. 1 2 0 0 0 0 0 2
Tema 6. CBoiicTBa aTOMOB (pa3mepsbl, HOTEHLIMAT
6. |MoHM3AIIMHU, CPOJCTBO K JIEKTPOHY). 1 2 0 0 0 0 0 2
Tema 7. Xumnueckas cBs13b. MeTO/ BaJIEHTHBIX
7. |cBsa3eit. MeTos MOJIEKYJISIPHBIX OpOUTATIEH. 1 2 0 0 0 0 0 4
Tewma 8. TepmoarHaMUKa XMMAYECKUX MPOLIECCOB.
3akoH ['ecca. Pacuer TennoBsbix a¢ppexTo
8. |peaxumii. [TepBhlii 3aK0oH TepMoanHaMuKu. Bropoit 1 2 0 0 0 2 0 4
3aKOH TEPMOJUHAMUKH.
Tema 9. Xumnueckass KHHETHKA. 3aKOH JIEHCTBHUS
Macc. MoNeKyIIsIpHOCTD M TTOPSAOK PEaKIIUH.
9. |Karanuz. DHeprus aktuBauuu. O6paTuMbie 1 2 0 0 0 2 0 4
peaxkuuu. [Tpunnun Jle Ilarense - BpayHa.
Tema 10. PactBopbl. CriocoObl BbIpakeHUsI
KOHLIEHTpalii pacTBOpoB. PacTBOpHI
10. [HeanekTponuToB. 3akoHsl Payns, Bant-I'ogda 1 2 0 0 0 2 0 2
(ocMOTHYECKOE JaBJICHUE).
Tema 11. PactBopsl a51ekTpoutoB. CuiibHbIE U
cnabble 3nekTposuThl. CTeneHb AUCCOLUALIINY,
11. [koHcTanTa AUccoumanuu. 3aKOH pa3baBlieHUsT 1 2 0 0 0 2 0 2
OCTBaJIB/IA.
Tema 12. PacTBOpbI CHIIBHBIX 9JIEKTPOJIUTOB,
AxTHBHas KoHLeHTpauusi. [IponsBenenne
12. |pacTBOPUMOCTH TPYJHOPACTBOPUMBIX 1 2 0 0 0 2 0 2
9JIEKTPOJIUTOB. [ MOpOIN3 colen.
Tema 13. OKUCAUTETBHO-BOCCTAHOBUTENIbHBIE
Tporiecchl. Peiokc moTeHmaisl. Y papHeHre
13, [;Pou s t P 1 2 0 0 0 0 0 2
Hepucra.
SAEKTPOHHBIH
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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 14. OKUCIUTENBHO-BOCCTAHOBUTELHEBIE

14, |peaKimm. Dnektposn3. [abBaHNYECKHE SIEMEHTHI. 1 ) 0 0 0 ) 0 ’

Tema 15. KommuiekcHble coenunenusi. Teopust
Bepuepa. THITHI KOMIDIEKCHBIX COSMHEHUT. 1 5 0 0 0 0 0 4
[Ipupoma XUMHUYECKOH CBS3H B KOMITIEKCHBIX
CoeqUHEHUSX.

15.

Tema 16. PapHOBecH: B pacTBOpax KOMIUIEKCHBIX
coequHeHnid. CTyreHYaThle KOHCTAHTBI
A Y 1 2 0 0 0 2 0 2

16. o o
ycToiunBocTy. O011as KOHCTAaHTa YCTOHYNBOCTH.

Tema 17. O0wmue cBoiicTBa MeTa/uioB. HaxoxaeHue
B nipupojie. CriocoOB! MOTyYeHNs] MeTAJUIOB
(MMpoMeTaILTyprusi, SIeKTPOMETAIUTY Prus, 1 2 0 0 0 0 0 4

17.
TUAPOMETAIIIYTHS).

Tema 18. Pusnyeckre U XUMUYECKHE CBOMCTBA
18. [meTammos. OTHOIIIEHHE METAUIOB K BOJE, K 1 2 0 0 0 2 0 4
KUCJIOTaM, LIEI0YaM.

1Toro 36 0 0 0 18 0 54

4.2 Cogep:kanne qUCIHUATLITHHBI (MO TyJIs1)
Tema 1. OcHOBHDBIE TOHATHSA M 3AKOHBI XHMHH

OcHOBHbIE NOHATUSL XUMUU. AToM. MoJiekyJia. XuMU4ecKUi 3jieMeHT. I30TONHbIA COCTaB XMMHUYECKUX 3J1eMeHTOB. [Ipoctoe u
CJIOKHOE BEIeCTBO. XVUMUIECKUI SKBUBAICHT. ATperaTHOEe COCTOSTHHE BellecTBa. XapaKTepHble OCOOEHHOCTH pa3-JIMIHBIX
arperaTHbIX COCTOSIHMIA BellecTBa. TeMrnepaTypHbie YCIOBUs UX CyllecTBOBaHUs. [ToHsITHE O CTAHAAPTHBIX YCJIOBUSIX.

Tema 2. Kinaccudpukanus Heopranmye cKux coeJuHeHui

Kunaccol Heopranmdeckux coequHeHuil: kiaccugukanus. [loaydyeHue v cBOCTBA OKCUAOB, TUAPOKCUIIOB, KUCIIOT U COJIEH.
I'pacpuueckue popmyibl U UX IPUMEHUMOCTD K BEIIECTBAM C PA3JIMYHON CTPYKTYpol. ['eHeTnueckas CBsI3b MEXIY
HEOPraHM4YeCKUMHU KJIacCaMu COeIMHeHUI. XUMUYECKUe peakluy MOJTyueHusl coyiedl (CpeTHUX, KUCIIBIX U OCHOBHBIX.

Tema 3. CTpoeHue aToma

Baxwneiinue nouatusa. Mcropus pa3sButus npeacTaBieHuid o crpoeHnu atoma. Onbitel Pesepdopaa. JJocronHcTsa u
HepoctaTku. Teopus Bopa. IToctynaret bopa. Cnektp atoma Bogopoja. JJoctouHcTBa U HejlocTaTku Teopuu bopa. BonHoBas
Teopusl CTpOeHus aToMa. JIBorcTBeHHAs pupo/a daekTpoHa. [IpuHiun HeonpeaeaeHHocTH. BosHoBast pyHKIMSI.

Tema 4. Kopnycky/JasipHO-BOJHOBbIE CBOHCTBA MUKP0YaCTHIl. 3aMoJHEeHHe YJeKTPOHAMHI YHepreTuye cKUX
YPOBHEN U MOJAypOBHEIi.

ToHsiTe 00 3MeKTPOHHOM 0bJ1aKe. DJIeKTPOHHAS TUIOTHOCTD. PaquaibHoe pacripeiesieHre 3IeKTPOHHOM TNIOTHOCTH OKOJIO
sJIpa aTOMa BOJIOPOJIa B OCHOBHOM U BO30Y:KIEHHOM coCTOsIHUAX. [ToHATHE O pamuyce atoma. KBaHTOBBIE UKC/Ia Kak
XapaKTEPUCTUKU COCTOSIHUSA JIEKTPOHA B aTOME. S-, p-, d-, f- anekTponsbl. [IoHATUSA: SHEPreTUUeCcKuil ypoBeHb, MOAYPOBEHD,
3JIEKTPOHHBIA CJIOH, JIEKTPOHHAST 000JI0UKa, atoMHast opoutaib (AO). [Tpuniun [Mayyiu 1 eMKOCTb 3JIEKTPOHHBIX 000JI0YEK.
IpaBusio XyHaa v MOPSIIOK 3aTIOHEHU s aTOMHBIX opouTasel. CTpoeHre JIeKTPOHHBIX 000JI0YeK aTOMOB 3JIEMEHTOB.

Tema 5. Kauaccucgukanus 3;1emeHToB. [IpoBaisi asexkrponos. Ilpasuia KieukoBckoro.

OcCHOBHBIE MpaBWIa, KOTOPHIMU TOJIb3YIOTCS MTPU COCTABJIEHUH JIEKTPOHHBIX U JIEKTPOHHO-STYEEUHBIX (JOPMYJT aTOMOB
anemMeHTOB. CTalMOHapHOE cocTosiHKE atoMa. Bo30yxaeHHOe cocTosiHue aToMa. POpMYJITMPOBKY U TIOSICHEHU ST IPUHIIUTIOB
(nmpaBun) [Maynu, Xynaa, KineukoBckoro. [TpoBasibl 971eKTPOHOB Y aTOMOB U YeM OHU BbI3BaHbI. 3aIUCh JIEKTPOHHBIX
KOH(bUTYpalvii aTOMOB B BO30YKIEHHOM COCTOSIHUM.

Tema 6. CBoiicTBa aTOMOB (Pa3Mephl, MOTEHIUAJI HOHU3 AN, CPOJACTBO K JIEKTPOHY).

3AE
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[NepromuHocTh CBOMCTB aToMOB. Paanychl atoMoB 1 HOHOB. Opbutanbhble U 3dekTuBHble paanychl. KoBaseHTHbIe,
BaH-/Iep-BaajibCOBbIE, METALJIMUECKUE U MOHHBIE PaANYChl. MI3MeHeHre aTOMHBIX M HOHHBIX PaJInyCoOB IO MEPUO/IaM U TPYIIaM.
Dddexts d- u f- cxatus. MoHuzaioHHble noTeHIMabl. GakTopbl, onpeaesonye BeJIMYMHY HOHU3AIMOHHOTO MOTeHIIAIA.
M3meHeHue BeJIMYMH MOHU3AMOHHBIX TIO-TEHIIMAIOB U PAIMyCOB IO MEPUOIAM U I'PYIIIaM.

CpozcTBO K 27eKTpoHy. PaKTOPHI, ONPEAESONE BENINHY CPOA-CTBA K JIEKTPOHY. MI3MeHeHne BeIMYMH CPOICTBA K
3JIEKTPOHY I10 MIEPHO-/IaM U IPyTIIIaM.

Tema 7. Xumuueckasi cBA3b. MeTO0/] BaJIEHTHBIX CBsA3eil. MeTo1 MOJIEKYJAAPHBIX OpOHTAaJIeil.

Baxuenime nmodsatusi. OCHOBHBIE OCOOEHHOCTH XMMUYECKOT0 B3aUMOAEUCTBHS (XUMHUUECKON CBS3U) U MEXaHU3M
00pa30oBaHUsI XUMUUYECKON CBsI3M. HachlaeMoCTh U HallpaBJIeHHOCTh XMMUYECKOH CBsi3u. KBaHTOBO-MeXaHUYeCKast TPAaKTOBKA
MeXaHU3Ma 00pa30BaHUs CBSI3U B MOJIEKYJie BoJopoa. OCHOBHBIC TUIIBI XMMUYECKOW CBSI3U: KOBAJICHTHAS (HETIONISIpHAS U
NOJIsIpHAs), MOHHAsI, MeTajimdecKkasi. OCHOBHBIE MOJIOKEHUS TeOpHH Ba-eHTHBIX cBsizeli (BC). OcobeHHOCTH 00pa30oBaHus
CBsI3eH 10 JOHOPHO-aKIIENTOPHOMY MEXaHU3MY.

BaneHTHOCTh XMMIUYECKHUX JIEMEHTOB. BajeHTHOCTD ¢ MO3ULHU TCO-pUN BC. BaneHtHoCTh S-, p-, d-, f -anemenToOB.
IlocrostaHas u NEepEeEMECHHAA BAJICHTHOCTU. BasleHTHOCTD U CTENICHb OKHMCIIEHHST aTOMOB 3JIEMEHTOB B X COCONHCHUAX.

Teopust MosniekysipHbIX opouTtaneii (MO). OcHoBHbIe nooxkeHus Teopurt MO. DHepreTrdeckas quarpamma. CBsA3bIBAIOIIME U
paspsixiisiiorie MO. DHepretnyeckue quarpammbl MO JBYXaTOMHBIX MOJIEKYJT JIEMEHTOB 2-TO nepuoaa. curma- 1 nu-MO.

Tema 8. TepmoanHamMuka xuMu4ye ckux npomeccon. 3akoH 'ecca. Pacuer TemnoBbix 3¢ppeKkToB peaknuii.
IlepBblii 3aK0H TepMOoAUHAMHUKA. BTOp O 3aK0H TepMOIMHAMIKH.

Baxueiinme noustus. TepmoanHamudeckas cucrema. [lapamerpsl cocrosinusi. yHKIUM COCTOSTHHUS, TIOHATHE O TTIOJTHOM
g depeniaie. KommoneHt u daza. Padorta u Teriora. [ToHsITHE BHYTpEeHHEH SHEPruu cucTeMbl. [lepBoe Havyasio
tepMoarHamMuKu. [ToHsTre sHTanbmK. COOTHOIIEHNST MEX/Iy SHTANBITHEH, TEIUIOTO U BHYTpeHHel sHeprueil. 3akoH ['ecca.
CranpaprtHoe coctosiHue. CTaHIapTHas SHTAIBIUS 00pa30BaHMsl BelllecTBa. BriuuciieHre SHTaIbINIA peakiyil n3 BeJTMIuH
CTaHJAPTHHIX SHTAJILIIMI 00pa30BaHMsI WM CTOPAHUsI ICXOJHBIX U KOHEUHBIX BELeCTB. Bropoe Hauano TepMOJMHAMUKHY.
[oustre sHTporuu. CraTucTHYECKast MHTepIipeTanyst SHTponiy. CTaHaapTHast SHTPONMS BelllecTBa. BimsiHue Temrieparypel
Ha BenunHy 3HTporuu. [lonsrue sneprun ['n66ca. CooTHOIIEHNE Mesk Ly SHepruii [ m60ca, SHTANBIINEN U SHTPONHEH
cucrembl. CtannaptHast sHeprusi [ mu60ca o6pazoBanus BelecTBa. BimsiHue Temriepatyphl Ha BeJIMunHy SHepruu ['nooca.
Nzmenenne snepruu ['md6ca u HarpaiieHUe MPOTeKaHUs peaklyid. Posib SHTAIBITMIAHOTO, SHTPONUIHOTO (PaKTOPOB U
TeMIIepaTypbl B OLIEHKE HATIPABJICHHS U ITOJHOTHI POTEKAHUS PEaKIIi.

Tema 9. XumMuueckasi KHHeTHKA. 3aKOH el cTBHS Macc. MoJIeKyJSIPHOCTD U MOPSIIOK peaknuu. Karammns.
Aueprus aktupamun. Q6parumsie peaknuu. Ilpunmun Jle [llareane - Bpayna.

Baxwneiiue nousaTus. 'oMoreHHble U reTeporeHHble peakiuy. IIoHATHe 0 CKOPOCTH XMMUYECKOH peakluy. 3aKOH AeHCTBUSA
Macc. PakTopsbl, onpeaeNsionre CKOPOCTh XUMUUYEeCKO peakiiu. KoHCTaHTa CKOPOCTH XUMUYECKOW PeaKIIUu.
MHorocraauiiable peakiuui. [Iopsmok u MOJeKyISIpHOCT peakimid. MHOTOCTaquifHbIe TTPOIIECCH M 3aKOH JEHCTBHSI Macc.

BriusHue TemnepaTtypsl Ha CKOPOCTbh XUMUYECKOH peakuuu. TeMrepaTypHbIid KO3((PUIEHT CKOPOCTU. DHEPrusl aKTUBAIHH.
DakTopHl, ONpeaesAoIre BeIMUYNHY SHEPTUM aKTUBALMKU. DHEeprus akTUBAlMK U CKOPOCTh peakluu. IlepexoaHoe cocTosiHre
WM aKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

BrnusiHME KaTanM3aTOpoB HA CKOPOCTh XMMUYECKON peakii. [ oMoreHHbIe 1 reTeporeHHbIe KaTaIMTUIeCKIe PeaKIInm.
Karamuruaeckue simpl. THTHOUTOPHL.

CMereHre XuMHYECKOTO PaBHOBECH S 10]1 BO3ACHCTBUEM Pa3IMYHBIX (PAKTOPOB (M3MEHEHNE TeMIIepaTyphl, JaBJICHUS,
KOHILIEHTPALIMK Pearupyomux BeuIeCTB).

Tema 10. PacTtBopsl. Cioco6bI BbIpa:KeHNs] KOHIEHTPANUi pacTBOpoB. PacTBopbI HE3JIEKTPOJIHTOB. 3aKOHDI
Payas, Bant-I'ochpa (ocmoTHUecKOe naBieHne).

Baxwneiiiue nmoustus. PactBopeHue Kak (pU3MKO-XUMUYECKUI Iporecc. MI3MeHeHne SHTATIBITUN U SHTPOITUH IIPU PAaCTBOPEHUH
BemectB. ConbBaranusi. Conbathl. OcoOble CBOMCTBA BO/IbI Kak pacTBoputesisi. ['ma-parsl. Kpucramioruaparsl.
PacTBopumocTb BetecTB. PacTBopeHme TBepIbIX, KUIKUX U ra3000-pa3HbIX BEIIECTB. BiusHIe TeMneparypbl, 1aBIeHUS 1
TIPUPOJIBI BEMIECTB HA MX B3aUMHYI0 PACTBOPUMOCTb.

CriocoObl BRIpaXEHHS COCTaBa PACTBOPOB: MacCoOBast JOJIsl, MOJISIP-HOCTh, HOPMAJIbHOCTb, MOJISUIBHOCTb, MOJISIpHASI OIS
3akoHaMm Payna u Baut-T'odda.

Tema 11. PacTBopblI 3J1eKTp0JiuTOB. CHIIbHBIE H cJIa0ble 3J1eKTPOoJanThl. CTeneHb AUCCOMHANNHN, KOHCTAHTAa
Jucconuanii. 3aK0H pa30aBjieHUsA 0CTBaJbIA.

CubHbIe U c1aObie JeKTpouThl. CTerneHb JUCCOIUAIMY SJIEKTPOTUTOB. PaKTOPHI, ONpe/Ie/SNIIe CTETICHb TUCCOITUAIINH.
OCHOBHBIE ITPe[I-CTaBJICHUsI TEOPUH CHITbHBIX SJICKTPOJIUTOB. VICTHHHAS M KaXKYINAsCS CTe-TIeHU TUCCOIUAIIMH B PACTBOPaX
CHWJIBHBIX JICKTPOJIUTOB. KOHIIEHTpaIyisi HIOHOB B PaCTBOpE M aKTUBHOCTh. PaBHOBECHE B pacTBOpax CIa0bIX JIEKTPOJIUTOB.
Koncranra quccormanyu. ®akTopsl, BIUSIONIYE HA BEJIMYUHY KOHCTAHTHI Juccoruanyy. CBs3b KOHCTAHTHI JUCCOIUAIAN CO
CTEIEeHBIO IUCCOIMAIIN. 3aKOH pa30aBIeHMUS.

Huccormanus Boasl. Koncranra aucconmariyu. MoHHoe pousBesieHre. BivsiHue TeMnepaTypbl Ha AUCCOLMAIIMIO BOJIBI.
BonopoaHslii mokas3artens.

Tema 12. PacTBOpPBI CHIBHBIX JIEKTPOJHTOB, AKTHBHasI KoHNeHTpanusi. [Ipon3Beenne pacTBOpUMOCTH
TPYAHOPACTBOPHUMBIX JIEKTPOJHTOB. I'uapoans coge.

SAEKTPOHHBH
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IousTue o 6ydepHbIX pacTBopax. TpyIHOPACTBOPUMBIE JIEKTPOJIUTHL. PaBHOBECHE MEX/Ty OCAIKOM U HACHIIIICHHBIM
pactBopom. [IpousBenenne pactBOpuMOoCTy. BiusiHue 0JHOMMEHHBIX HOHOB Ha PACTBOPUMOCTb BELIECTB.

OOMeHHbIe peaklii Mex1y HOHaMH B pacTBope. OOIIue yCIoBuUs MTPOTEKaHUs peakIii OOMEHa B PACTBOPAX JIEKTPOJIUTOB.
Nonnsle ypapaenus. ['maponus coneit. ['maponms coseil mo KaTHOHY ¥ 1O aHWOHY. MeXaHu3M ruaposm3a. MoieKyspHble U
VOHHBIE yPaBHEHUS IMAPOIN3a cosieil. YeTsIpe THIa cosiel B 3aBUCUMOCTH OT TMIPOIN3YEMOCTH COCTABIISAIOIIMX UX NOHOB.
Bimsiaue nipupofpl, 3apsAaa U pajuyca HOHOB Ha UX ruaposmsyemMocts. Ctenens rusgponnsa. Koncranta rugponusa. Biusaue
KOHLIEHTPallMK pacTBOpa, TemIiepatypsl, pH cpezpl Ha cTeneHs ruapon3a.

Tema 13. OKHCJIATEJIHHO-BOCCTAHOBUTEJIbHBIE MPoIecchl. Penokc morennuansl. Ypasuenane Hepucra.

Baxneiimme noHstist. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakMi. THITBI OKUCUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
CocraBiieHre ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakimid. [Tog6op ko3 dUIMEeHTOB: METO IIEKTPOHHOTO
OaslaHca, MOHHO-3JIEKTPOHHBIA MeToA. THITMYHBIe OKMCIUTENN U BOCCTAHOBHUTENN. Kakue BelecTBa MOIyT BBICTYIIATb B POJIA
OKHCJIUTEJIeH ¥ B POJIA BOCCTAHOBHUTEIEH.

Tema 14. OKUCIUTEJIbHO-BOCCTAHOBUTEJIbHbIE PeaKui. JaeKTpou3. [ajpBaHuYeCKHE IJeMEHTDI.

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI. I/I306pa)KCHI/IC OKHC-JIMTCJIbHO-BOCCTAHOBUTECJIBHBIX (penoxc-) CUCTEM METOIOM
HonypeaKqu/i (‘IaCTHbIX peaKqu/'I). OKUCIATEIBHO-BOCCTAHOBUTEIbHBIN (pC,IIOKC-) IIOTEHIMAJI KaK KOJIMYECTBEHHAA
XapaKTEPUCTUKA PEAOKC-CUCTEMBI. ypaBHCHI/Ie HepHCTa. CTaH,I[apTHbIe PEAOKC-IOTCHIUAJIbI 1 CITOCOOBI X ornpeneJIeHnA.
BOHOpO,IIHBIﬁ IJICKTPOA. SHGKTPOXI/IMI/I‘IGCKI/Iﬁ pAan HaHpH)KeHI/Iﬁ METaJUIOB. 3aBUCHMOCTD BEJIMIMHBI PEAOKC-TIOTCHINAIa
CUCTEMBI OT KOHLICHTPAIUN NOHOB, TEMIICPATYPBI, pH, KOMHJIGKCOO6pa3OBaHI/IH B pacTBOpPE. PC,I[OKC-HOTGHL[I/IZUILI 1 OLICHKA
HalpaBJICHUA U ITOJHOTHI IIPOTEKAHNUA OKUCIIUTEJIbHO-BOCCTAHOBUTEJIbHBIX peaKqu/’I. 3aBUCUMOCTh MEXAY BEJIMYMHAMU
PEAOKC-TIOTCHINAJIOB CUCTEM U NUBMEHEHNEM SHEPIrun T'u66ca.

OKUCIIUTETbHO-BOCCTAHOBUTEILHBIE ITPOLIECCHI C YYACTUEM JIEKTPUUECKOTO TOKA. DIEKTPUUECKUIN TOK KAK CHUIIBHENIINI
OKMCJIAIONINI U BOCCTAHABJIMBAIONIN# areHT. IHEpTHBIE U aKTHBHbIE 2J1eKTPObl. CXeMBI IPOILIECCOB HA JIEKTPOIaX MPH
3MIEKTPOJIU3E PACIUIABOB M BOJHBIX PACTBOPOB.

Tema 15. KommiekcHbie coeaunennsi. Teopuss Bepaepa. Tunbl komiuieKcHbIX coeaunenni. Ilpupoaa
XHMHUYECKOI CBA3M B KOMILIEKCHBIX COe€JHHEHUSIX.

Baxueimme nousatus. ITonoxenus TEOpUHn BepHepa. HCHTpaIIbHLIﬁ aTOM, BHCIIIHASA U BHYTPEHHAA Cq)epbl, KOOPpAWHAIIMOHHOE
YUCJI0, AAPO KOMILJIEKCA, €10 3apAl, I''laBHasd U MoOOYHAasT BAJIEHTHOCTH. HOMeHKHaTypa KOOPpAWHAIIMOHHBIX COG)II/IHCHI/Iﬁ.

Tunmrynasie KOMHJICKCOO6pa3OBaTCJII/I. cI)EIKTOpI)I, ornpeaeiadomue CIIOCOOHOCTh AaTOMOB Y HOHOB BBICTYIIATh B Ka4€CTBC
KOMHHCKCOO6pa3OBaTCHH.

Tunuunsie JIMTaHabl. CDaKTOp])I, onpeaeaArmuuc CITOCOOHOCTH MOJICKYJI 1 MOHOB BBICTYIIATh B KAaUY€CTBE JIMTaHIOB. IICHTaTHOCTb
JIMTaHJ0B. XeaTHbIE KOMILIEKCHI. HOJ’[I/IH,Heprle KOMIIJICKCBI.

Tema 16. PaBHoBecuHs1 B pacTBOpax KOMILIEKCHBIX coequHeHnil. CTynmeH4YaTbie KOHCTAHTHI ycToiunBocTu. O0mas
KOHCTAHTA YCTOIYUBOCTH.

CoBpeMeHHast TEOpHs CTPOEHUsI KOMIUIEKCHBIX coeqHeHuil. KoBaneHTHbIe (C TOHOPHO-aKIIETITOPHON U JATUBHOW CBS3BIO) U
WOHHbIE KOMITIEKChI. [ MOpuan3aliysi aTOMHBIX OpOUTAJICH PU KOMIUIEKCOOOPa30BaHUU U T€OMETPHS KOBaJIEHTHBIX
KOMIUIEKCOB. BHYTpU- 1 BHEIIIHEOPOUTAIbHBIE KOMILIEKCHI. Teoprst KPUCTAIUIMYECKOTO TI0JIs1 M TEOPHsI TIOJIS JIMTAHIOB.
CriekTpoxuMuueckuil psii. HU3K0- 1 BBICOKOCTIMHOBBIE KOMILIEKCH. [ToBeieHre KOOPAMHAIIMOHHBIX COEMHEHHI B paCTBOpaX:
JMccoLanysi, TabMIbHOCTb, UHEPTHOCTD. [10JTHAS U CTyIeHYaThle KOHCTAHThl YCTOWYMBOCTH (HECTOMKOCTH).

Tema 17. O6mme cBoiictBa MeTaioB. Haxoxxaenue B npupoge. Cnoco6sl noJydeHnsi METALIOB
(mIpoMeTaJLIyPrusi, 3JeKTPOMeTaNIyprusi, THAPOMeTaIyrusl).

OcobenHoctH cTpoenust atoMoB. ITonoxeHue metanios B [lepuoanyeckoit cucteme. TUIBI yIakOBOK B KPUCTAIMUECKHUX
pereTkax MeTauioB. COOTHOIIEHHS MeXAy CTPYKTYpaMy METaJUIOB, ?TIOTyMeTaIoB? U HEeMETAUIOB. MeTainyecKasi CBSI3b 1
3JIEKTPOHHBIE TEOPHU METAJIOB. 30HHAsI MOZIe/ b MeTaIoB. OCOOEHHOCTH 3JIEKTPOHHBIX 30H S-, p-, d- U f-MeTayuioB.
ITpoBOAHMKY, TOMYIPOBOAHUKY U JUIEKTPUKH. ?T1poBajbl? 3JEKTPOHOB y HEKOTOPHIX MeTaIoB. OOII1e METOABI OIyYeHUs
meTasioB. [Tnpomeramnyprus. I'mapomeramtyprus. DnekTpoMetamtyprus. [luposaekTpomerantyprus.
I'mpposnexkTpomeratyprus. TepMuueckoe pasiokeHue CoeIMHeHNH MeTa/uioB. [oyyeHre MeTauioB BBICOKOH YMCTOTBI.

Tema 18. Puznueckue H XUMHUYECKHE CBOMICTBA MeTa/LI0B. OTHOIIIEHHE METAJLIOB K BOJie, K KHCJI0TaM, I[eJ10YaM.

OO01as xapakTepucThKa (PU3NUECKUX M XUMUYECKMX CBOMCTB METAJUIOB. B Kakux rpymmnax u nepuojax pacroyaraiorcs B
MePUOANIECKO crcTeMe MeTalltbl. B3anmoelcTBre MEeTayuioB ¢ BOOH, KUCIOTaMU, LIeJI0YaMu, COAMHE. B3anmoneiicTBre
METAJUIOB C BOJOPOJIOM, YIJIEPOJOM, a30TOM, KUCIOPOOM, Cepoy, raioreHaMu. CIUIaBbl METAJLIOB.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThHl 00yJaOMMXCS 10
JUCHATINHE (MO/LYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCsl BEIIOIHAETCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeMoCPeACTBEHHOro yyactust. CamocTosiTesibHas paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO pa0oTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U TPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOM paboThl. Bo BpeMst camocTosTeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HallpaBJIeHHbIe Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
rOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIMHE.

SAEKTPOHHBH
Crpanuna 7 u3 12. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IIporpamma aucnumumns "Xumus'; 12.03.04 "BroTexHuYecKrue CUCTEMBI X TEXHOJIOTHN " .
;

OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)

OcBoeHne QUCHUIUTAHBI (MOIYJIs1) IPE/IoIaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Kaparretbstann M. X., [Ipakua C.1. O6mas u HeopraHu4ecKast XUMHUS -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

Heoprannueckas xumus. Jlekuyu ajis CTyI€HTOB nIepBoro kypca. MI'Y -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

ObpasoBatenbHble pecypchl IHTepHeTa, xumus - http://www.alleng.ru/edu/chem.htm
O06pazoBatesibHbIN MOPTA 10 XUMuH - http://www.xumuk.ru/encyklopedia/2123.html
O0pa3oBaTeNbHBII MOPTAN MO XUMHUH - http://www.chemiemania.ru/chemie-99.html
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9. MeToandecKne yKa3aHHS VIS 00yJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Buna pador

MeToanueckue peKoMeHIamnu

JIEKLIANA

Heo6xoqumo mpocMaTpuBaTh KOHCIIEKT Cpasy MocCie 3aHSATHI, OTMEThTE MaTeprall KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBAET 3aTPYAHEHUS 151 IOHUMaHMs1. [lonbITaiitech HAWTH OTBETH HA 3aTPYJHUTEIbHBIE BOIIPOCHI, UCIIONB3Y S
peKoMeHIyeMylo uTepaTypy. Ecim camocrosTesbHO He yaanochk pa3oOpaThesi B MaTepuaie, chopMyIupyiTe
BOITIPOCH M 0OpATUTECh 32 TOMOLIBIO K MPENOIABATENI0 HAa KOHCYJIbTAIIMM WM OJIMKaWIIen JeKIuu. PeryisipHo
OTBOAWTE BpeMsI IJIs TOBTOPEHHMSI IIPOMICHHOTO MaTeprasa, IpoBepsisi CBOM 3HaHMS, yMEHHUsI M HABBIKH 110
KOHTPOJIbHBIM BOITPOCAM.

J1abopaTOpHBIE
padoThl

JIa6. 3anarus NpeaHa3Ha4YeHbl 1A yrny6neHHoro U3y4YC€HUA TEOPETUUECKUX BOITPOCOB JUCHUIIIMHBI U OBJIAICHUSA
COBPEMEHHBIMU IKCIIEPUMEHTAJIbHBIMU METOAAMH HAYKU, YMEHUEM PEIIATh MPAKTUYECKUE 3aJa4U [TYTEM
IIOCTAQHOBKH OIBITA. DKCIEPUMEHT MpeonaraeT yCBOeHHe HOBOTO 3HAHHsI Yepe3 3Tall MATepUaIbHOTO JEHCTBHS.
JIa6. 3aHATHSI IPOBOASATCS B CIELUAIBHO 000PYIOBAaHHBIX 1A00PATOPHUSIX, OHU POBOSITCS B TIOATPYIIIAX,
nperofiaBaTesieM, BelyILIMM CEMUHAPCKUe U JIa0opaTopHble 3aHATHA. [IpoBe/ieHre XMMUYECKOro 9KCIIepUMeHTa
CBSI3aHO C MOBBILICHHOH OIIAaCHOCTH, I03TOMY paboTaTh B 1a00OPATOPUM MOKHO TOJIBKO IOCIIE OCHOBATEIbHOM
Tpe/IBAPUTEIILHOM TTOArOTOBKHU. IIpH MOArOTOBKHM K J1Ta00paTOpHBIM paboTaM CTyeH UCHOJb3YeT
PEKOMeH/I0BaHHbIe MperiofiaBaTesieM YUeOHUKH U yueOHble TOCOOMs], PYKOBOACTBA O BBINOJHEHMIO JIa0. padoT,
U3ydaeT IIpU HEOOXOAUMOCTY MHCTPYKLIMH O UCTIONB30BaHUIO MpudopoB. Ha nad. 3aHATHS CTYIEeHT 00s13aH
NPUXO/UTh TEOPETUYECKH MTOArOTOBIEHHBIM. CTYIEHT JI0JKEH 3HATh MPaBUJIa TEXHUKH OE30MacHOCTH,
YCBOGHHBII TEOPETUYECKUI MaTepuall, OTHOCSIIUIACS K JaHHOM J1a0. paboTe; M3yUuTh COAEpKaHUE U MOPSIIOK
BBIIIOJIHEHUS J1a0. paOOThI; 3HATh IPUHLMIILI JEHCTBUSA U MPaBIJIa padOThI C U3MEPUTEIbHBIMU IPUOOpaMu;
MoArOTOBUTH OTBETHI HA HpI/IBe)]éHHbIC B METOANYECKOM PYKOBOACTBE KOHTPOJILHBIE BOITPOCHI; BBIIIOJIHUTH
HEOOXOAMMBIN 00BEM IMpeABAPUTENBHBIX PACYETOB U MPUTOTOBUTH TAOJIUIIBI s BHECEHHSI SKCIIEPUMEHTAIBHBIX
3Ha‘{eHHﬁ; Y€TKO 3HaTh U MPEACTaBIATb, KaKasd XUMHUYECKas MocyJa U KaKue peaKTHUBbI HCO6X0)II/IM])I JJIA
BBITIOJIHEHHU S KaXXAOT'O OIIbITa; YMETH 3allUChIBATh YPABHEHUA BCEX BCTPEYAIOIIUXCS B J1a0. pa60Te XUMHWYCCKUX
peaxuus.

CaMoCTOSI-
TesbHas padoTa

CamocrosiTenbHasi padoTa MPOBOAUTCS € LIENbI0 YIIyOIeHNsT 3HAHUH 110 JUCIMILIMHE U IIPe/lyCMaTpPHUBAET:

- YTEeHUE CTyJAEHTaMH PEKOMEHIOBAHHOW JIMTEPATyphl M YCBOSHHE TEOPETUIECKOr0 MaTepHraa JUCIUILIHBL;

- IOATOTOBKY K MPAKTUYECKUM 3aHATHUSM, 1a00paTOpPHBIM paboTam;

- paboty c IHTepHeT-MCTOUHUKAMU;

- TIOJTOTOBKY K Caue MPaKTUYECKUX paboT, BHIIOJHEHHUIO TECTOBBIX 3aJaHUH U cliaye K3aMeHa.
[InanrpoBaHWe BpeMEHN HA CaMOCTOSITENbHYIO padoTy, HEOOXOIMMOT0O Ha N3y4YeHHe HACTOSIIEH AMCIUIIINHEL,
CTyZIEHTaM JIy4Ille BCEro OCYIIECTBIISATh HAa BECh CEMECTP, IIPe/lycCMaTpyBasi PY 3TOM PEryJIsipHOe ITOBTOPEHHE
MIPOIEHHOTO MaTepuaia. Marepuai, 3aKOHCIEKTUPOBAHHBIA Ha JIEKIMSAX, HEOOXOIMMO PEryJIsipHO JOTOJHSTh
CBEIECHUSIMH U3 JINTEPATyPHBIX NCTOYHUKOB, TIPEACTABICHHBIX B pabouell mporpamMme JUCHUIUIHBL 1o Kaxaoi
13 TE€M JJIs1 CAMOCTOSITESIbHOTO U3Y4EeHNsI, IPUBEJICHHBIX B pabovel porpaMMe JUCHUILIMHBI ClIeqyeT cHavYasa
MIPOYUTATH PEKOMEHIOBAHHYIO JINTEPATYPY U PH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TI0JIO’KEHHI, TEPMUHOB, CBEEHHH, TPEOYIOIINX 3alIOMUHAHUS U SIBJISIIOLIUXCS] OCHOBOIIOJIATAIOIIMMY B 3TOW TeMe
1 [UIsl OCBOGHUS MTOCIEYIOINX pa3esioB Kypca.

9K3aMCH

VYcnelHas moAroToBKa K 3K3aMeHy BO3MOJKHA JIULIb B CIyYae CUCTEMATHUECKON CaMOCTOSITEIbHOI pabOTh B
xoge Bcero cemectpa. HenocpenctseHHO nepes 9K3aMEHOM HEOOXOAMMO IIPOYMTATh BCe KOHCIIEKTHI JISKLINI,
OCBEXHTb B IIAMSATH JaOOPATOPHBIE ONBITH M PELICHNUS THIOBBIX 3aga4. [Ipu pelieHny 3a1aHuii B
9K3aMEHAIIMOHHOM OwmiieTe Ul PalMOHAIBHOTO UCIIONB30BAHUS OTBEIEHHOIO BPEMEHH JIyullle BHayajle OTBETUTb
Ha BOIIPOCHI, KOTOPBIE BBI3BIBAIOT MEHBIIIE BCETO 3aTPyJHEHUI, PEIIUTh PACUETHBIE 3aJa4H, a 10C/Ie BEPHYTHCS K
3aJaHUSIM TTOBBIIIEHHON CIOKHOCTH.

10. ITepeyens nH(G OPMAIMOHHBIX TEXHOJOTHII, HCIOJb3yEMBIX PH OCYIIECTBJIEHAN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHUILTIHE (MOIYJII0), BKJIKYAs NepedeHb MPOrpaMMHOTo o0ecrnedeHnst 1 HH(POPMANMOHHBIX CIPAaBOYHBIX
cucreM (MpH HEOOXO0MMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTHH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUN 00pa30BaTEIbHOTO MPOoIecca Mo JTUCIUILIIHE
(Momymm0), BKJTI0Yast IepedeHb MporpaMMHOro odecrieueHust 1 MH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOH 0a3bl, HEOOXO0AMOT JJIsI OCYIIECTBJIEHHS 00Pa30BaTeJbLHOTO
npouecca no AUCHUIInHe (MOIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘-ICCKOC obecrieueHre 06pa30BaTem>H0ro mponecca 1no AMCuuIuinHe (MO)Iy.TIIO) BKJTIOYAET B ceOs cilenymomue

KOMIIOHCHTHI:

INomereHust 47151 CAMOCTOSTENIBHOM PabOTHI 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTyJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOH C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecnieueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHyo cpeny KOV.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomnbioTep 1 puHTEp AN paclevyaTky pa3gaTOuHbIX MAaTepHAIOB.

MynbTuMeniiHas ayAuTOpUS.

Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjanTanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIU, 06)161"1310]].[146
BOCHIpUATUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEpPCUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTDL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00YUaIOIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUC MMPOIrpaMMHBIX CPEICTB, 06€CHC‘II/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB 1 yMGHI/IIjI, (l)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX Ha60paTOpPIﬁ 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [Uis Tiepeaadyn MH(GOpMali1, OPraHU3aliy Pa3iniHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4aloLIerocs ¢ nNpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 POBEACHMUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTELHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeRyTOUHOH aTTECTAIIUH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MHMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.
[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 12.03.04

"BruoTeXHUYECKHEe CUCTEMBI U TEXHOJIOTUH'" U MPO(IITI0 IOArOTOBKY "MeauiuHcKkast ToMorpadus: (pu3ndecKue MPUHIMITH 1
npudopocTpoeHue".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.18 Xumus

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

Hanpasnenue noarorosku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

HpO(l)I/II[b MOATrOTOBKU:_MenuimHckast TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranmdeckast xumus : yayeOnuk / H. C. Axmeros. - 10-e u3n., crep. - Cankr-IlerepOypr : Jlans,
2019. - 744 c. - ISBN 978-5-8114-4698-8. - Tekcr : anekTpoHHsIi // JIaHb : 3neKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/124586 (nata obpamenus: 03.05.2022). - Pexxum jroctymna: Uist aBTOpU3. TOJIb30BATEIIECH.

2. Byrepko, JI. H. O6mas u Heopranndeckast xumus : yuye6Hoe nocodue / JI. H. Byrepko, T. 0. Koxyxosa, C. M. Cupuk. -
Kemepogo : KemI'Y, 2018. - 173 c. - ISBN 978-5-8353-2176-6. - Tekcr : 371eKTpoHHbI# // JIaHb : 31eKTPOHHO-OUOIHOTEYHAS
cucteMa. - URL: https://e.lanbook.com/book/120046 (mata obpamenust: 03.05.2022). - Pexum nocryma: 1jis aBTOpu3.
OJIb30BaTeIeH.

3. EpemuH. B. B. OcHoBBI 0011ieii 1 (przndeckoit xumun : yuebHoe nocooue / B. B. Epemun, A. f. Bopiesckuil. - 2-e u3p.
ucnp. - Honronpyausiii : M3patensckuil Jom 'Mutemnext’, 2018. - 848 c. - ISBN .978-5-91559-250-5. - TekcT : 2J€KTPOHHBINA.
- URL.: https://znanium.com/catalog/product/1022497 (nara oopamenus: 03.05.2022). - Pexxum goctyna: o Hojnmcke.

4. Endumos, B. 1. OcHoBbI 00melt xummn : yde6Hoe rnocobue / B.U. Endumos. - 2-e nzg. - Mocksa : UHOPA-M, 2022. - 256
c. - (Beiciiee o6pazoBanue: bakanaspuar). - ISBN 978-5-16-010066-1. - Tekcr : anekTponHsIit. - URL:
https://znanium.com/catalog/product/1945264 (nata oopamenus: 03.05.2022). - Pexxum gocrymna: 1o noifmcke.

lonosHATEILHAS JUTEpPATYypa:

1. Axmeros, H. C. JIaGopaTopHble 1 ceMUHAPCKUE 3aHATHUA IO OOIIEeH U HeOpraHMYecKoi XiumMuy : yueOHoe nocodue / H. C.
AxwmetoB, M. K. Asu3zosa, JI. U. Bagsiruna. - 6-¢ u3n., crep. - Cankr-IletepOypr : Jlaus, 2022. - 368 c. - ISBN
978-5-8114-1716-2. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/211658 (nata obpamenus: 03.05.2022). - Pexxum jrocTymna: Uist aBTOpH3. TOJIb30BATEIICH.

2. A¢panacwes, b. H. ®usmueckas xumus : yuebHoe rmocooue / b. H. Adanacees, 1O. I1. Akynosa. - Cankr-IlerepOypr : Jlans,
2022. - 416 c. - ISBN 978-5-8114-1402-4. - Tekcr : aneKTpoHHBIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/211037 (nata obpamenus: 03.05.2022). - Pexxum jrocTyma: Uist aBTOpH3. TOJIb30BaTEIIECH.

3. O6was xumusi. Teopus u 3a1aum : yueGHoe nocodue / H. B. Kopoeun, H. B. Kynetos, O. H. T'onvapyk [u ap.] ; mox
penaximerd H. B. KopouHa, H. B. Kynemiosa. - 3-e u3n,., crep. - Cankr-IlerepOypr : Jlanb, 2018. - 492 c. - ISBN
978-5-8114-1736-0. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/104946 (nata obpamenus: 03.05.2022). - Pexxum jrocTymna: Uist aBTOpU3. TOJIb30BATEIICH.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.18 Xumus

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

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

HpO(l)I/IJ'[b MOATOTOBKU:_MenuimHckas TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
Crpanuna 12 u3 12. IEl YHH
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