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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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Crpanuna 2 u3 14. IEl YHH




Iporpamma pucimruiusel "Xumusa'"; 28.03.01 "HanoTexHOI0rMM 1 MUKPOCUCTEMHAS TEXHUKA' .

[IporpamMmy IrcIMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (JoueHTt) Bypuios B.A. (kadenpa opranmueckoi 1 MeJUIMHCKOM
XUMHUU, XUMUUYecKUi uHCTUTYT UM. A.M. ByTtneposa), Vladimir.Burilov@kpfu.ru ; npodeccop, a.H. (mpodeccop) HepsitoB O.B.
(Kadenpa Heopranuueckoit Xxummun, Xumuueckuid THCTUTYT UM. A.M. Bytneposa), Fedor.Devyatov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pelarth 3a1a4u npoecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
eCTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHaIN3a 1
MOZIETMPOBaHUS
OIIK-5 CriocobeH IpHIMATh 0OOCHOBAHHBIE TEXHUUECKHE PELIeHHs B POeCCHOHAIBHON

NMEATCIIBHOCTH, BI>I6I/IpaTI) SCI)(l)eKTI/IBHI)Ie 1 Oe30MaCHBIE TEXHUUECKHUE CpeacTBa U TEXHOJIOTMA

[K-2 ["0OTOBHOCTb IPOBOJUTD IKCIEPUMEHTAJIbHBIE UCCIEJOBAHUS 110 CUHTE3Y U AaHAIU3Y
MaTepraIoB 1 KOMIIOHEHTOB HAaHO- 1 MUKPOCHCTEMHON TEXHUKU

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):
JloJKeH 3HATh:

- [IOHUMAThb, YTO XUMU IPEACTABIIACT coboi AUCHUIUINHY, UHTECTPUPYIOLLYI0 OCHOBHBIE NJOCTUKEHUA XUMUIECKUX HAYK,,
KOTOpa“d SABJIACTCA COCTAaBHOM YACTBIO €CTECTBO3HAHUS U CIIYXKUT H€O6XOHHMOﬁ CTYHEHbIO JId yrHy6IICHHOFO IIOHUMAaHH A
CIICIUAJIbHBIX XUMHWYECKUX OUCIUILINH.

-O6.HaIIaTb TEOPETUIECKUMU 3HAHUAMU 00 OCHOBHEBIX 3aKOHaxX XUMHWH, 3HATH o0J1acTu IIPUMEHEHHN A 9TUX 3aKOHOB U
TMOHUMATh UX MPUHIUITAATIbHBIE BO3BMOXHOCTH .

- OPHEHTUPOBATHLCS B Y4eOHOM, MOHOTpauecKOii, CIPaBOYHOH 1 JKypHAIbHOM IMTEpaType B 001acTH 00Iel XUMHH.

- IpUOOPECTH HAaBBIKK BHIIIOJHEHUS MIPOCTEHIIMX XMMHUUYECKUX PACYETOB M OCHOBHBIX ITPUEMOB PabOThI C Pa3INYHBIMU
KJIacCaMM HEOPraHUUECKUX BELIECTB

HoykeH ymeTh:

pa60TaTI) C XUMHUYCCKUMU PEAKTUBAMU, PACTBOPUTEIIAMMU, Ha60paTOpHI>IM XUMHUYECKUM 060py)1013aH1/IeM;

MPOU3BOJUTH PACUETHI, CBSI3aHHbBIE C IPUTOTOBJIEHUEM PACTBOPOB 3aJaHHOIN KOHLIEHTPAIINHU, OIpeeIeHUuEM
TEPMOAUHAMUYECKUX U KUHETUUECKUX XapaKTEPUCTUK XUMHUYECKUX MTPOLECCOB, ONpPEAEIeHUEM CTEXUOMETPUN XUMUUECKUX
peaKIuii; onpeesieHHeM YCIOBHIA 00pa30BaHUs OCAJKOB TPYJHO PACTBOPHIMBIX BEINECTB U JIp.;

HCNOJIb30BATh NPUHIUIT IEPUOIUIHOCTU 1 HepI/IOHI/I‘{CCKyIO CUCTEMY Ui NIPpEACKa3aHUA CBOMCTBa ITPOCTBHIX U CJIOXKHBIX
XUMHUYECCKHUX COCILI/IHCHI/Iﬁ n 3aKOHOMepHOCTCﬁ B UX UBMCHCHUMU;

[POBOJMTDH MPOCTON YUeOHO-UCCIIEIOBATEILCKUI SKCIIEPUMEHT HAa OCHOBE BJIa[IeHHsI OCHOBHBIMU MPHEMAMH TEXHUKH PaboT
B JIaGOpaTOpUH;

IMPOU3BOAUTDL OLIEHKY HOFpeLHHOCTeﬁ PE3YILTATOB (1)I/I3I/IKO-XI/IMI/I‘{GCKOFO IKCIICPUMEHTA;

Oq)OpMJIHTI) PE3BYILTATHI IKCIIEPUMEHTAJIBHBIX Y TEOPETUYECKUX pa60T, q)OpMyJ'II/IpOBaTI) BBIBO/IbI.

HookeH BlIajieTh:

OCHOBHBIMM IIPUEMaMU MPOBe/IeHUs (PU3UKO-XUMHUECKUX U3MEPEHUIT;

METOJaMH KOPPEKTHOMN OLIEHKH MOTPEIIHOCTeN IPU MPOBEJEHNH XUMUYECKOTO SKCIIEPHMEHTa;

SAEKTPOHHBH
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TEOPETUYECCKMMHN METOAAMU OIMMCAHUA CBOWCTB IMMPOCTBIX U CJIOKHBIX BEIIECTB HA OCHOBE 3JICKTPOHHOI'O CTPOCHUA UX
AdTOMOB U I10JIOKCHUA B HepI/IOHI/I‘-IeCKOﬁ CUCTEMEC XUMHUYECKUX IJICMCHTOB;

IKCIECPUMEHTAJIbHBIMA METOAAMU ONIPEACJICHUA XUMUYECCKUX CBOWCTB U XapaKTEPUCTUK HEOPTAaHUYCCKUX COCHHHGHI/Iﬁ.

JIOJ'DKCH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

MMPOBEACHUA XUMHUYCCKOI'O SKCIIEPUMEHTA;

- BBIABJICHUS B3aUMOCBA3U MEKY CprKTypOﬁ, CBOMCTBaMH U peaKL[PIOHHOﬁ CITOCOOHOCTBI0 XMMUYECKUX COGHHHCHHﬁ;

- KOHTPOJIA MPaBUJIbHOCTU MOJTYYEHHBIX PE3YJIbTATOB;

- aHaJIM3a XUMHUYECKUX ITPOLIECCOB, MPOUCXOAANINX IIPU B3aMMOﬂeﬂCTBMM BEHIECTB, pacye€Ta BO3MOKHOCTH UX IMTPOTCKAHU A,
- IPOBEACHUS KAYCCTBEHHOI'O U KOJIMYCCTBEHHOI'O aHAJIN3a;

- INIOATOTOBKH! M BBICTYIUJICHUSA C IPE3CHTAMAMU HA 3aJAHHBIC TEMBI;

2. Mecto guctmmmabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJb) BKJoueHa B pasaen "b1.0.10 ducuumiunsl (Moay/u)" OCHOBHOM MPo(hecCHOHAIbHON
oOpasoBaresbHON nporpammsl 28.03.01 "HanoTexHOMOrMM 1 MUK pocHcTeMHast TexHUKa (CHHTE3 M ANarHoCTHKA
HaHOMAaTepUaJioB, KOMIIOHEHTHl MUKPO- M HAHO3JIEKTPOHHOW TEXHUKM)" ¥ OTHOCHTCS K oOsi3arensHOM yacti OITOIT BO.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6'bem qUCHUMILIHMHBI (MOIYJisI) B 3a4€THBIX € JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacOB, Bbl/IeJI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4amImuxcsa ¢ npemnogasarejemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATEbHYI0
padoTy o0yJamomuxcs

OO01mas TpyJOeMKOCTh AUCHUILINHBI COCTABIISIET 7 3a4eTHbIX (ble) equHuUI(bl) Ha 252 vyaca(oB).

KonraktHas padora - 96 yaca(oB), B TOM UHCIIE JISKITUH - 54 yaca(oB), mpakTHdecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTh! - 42 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON padoThl - ) yaca(oB).

CamocrositesibHast pabota - 84 vaca(oB).
KouTposns (3auét / x3amen) - 72 yaca(oB).
dopma MpoMekyTOYHOTO KOHTPOJIS JUCIMILIMHBL: 9K3aMeH B 1 cemecTpe; 3K3aMeH BO 2 cemMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha

HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOB 1 BU0B y‘leﬁHbIX 3aHATHI

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAKTHOI pa6oThl, Camo-
HX TPYJ0EeMKOCTb (B 4acax) CTOSI-
N Pazean! qucuuminnbt / Ce- Texumun,JIlexnun|lIpaxTu-[[Ipaktu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | 4YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. OcHOBHBIE TIOHATHS U 3aKOHBI.
1. [Kiaccuukanms HeopraHMIeCKX BEIIeCTB 1 2 0 0 0 2 0 8
Tema 2. Ctpoenue atoma. Teopuss XUMHUUECKON
2. p p 1 6 0 0 0 0 0 8
CBSI3U
Tema 3. DHEepreTrika XUMUYECKUX PEAKIINM,
3, P peakl 1 4 0 0 0 4 0 8
XAMUYECKasl TePMOINHAMUKA
Tema 4. CKOpOCTb XMMUYECKOM pEeaKIIiH.
4. p peaxit 1 4 0 0 0 4 0 8
XHUMHUUECKOE paBHOBECHE
Tema 5. ITonsitue o pactBopax. CriocoOs!
BBIpaXKEHHUsI KOHLIeHTpauun. PacTBopsl
5. [PHP HeHTpart Phl 1 4 0 0 0 4 0 8
HE3JICKTPOJIMTOB, KOJUIMTATUBHBIE CBONCTBA
SAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) 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 6. PaBHOBecus B pacTBOpax c1adObIx
3J1eKTponTOB. BogopoaHslit mokasares, [1P.

6. P sopol . 1 6 0 0 0 4 0 8

I'maposms. PacTBOpBI CUIIBHBIX JIEKTPOJIUTOB.

Tema 7. OKUCINTETPHO-BOCCTAHOBUTEJILHBIE
peaknuu. DIeKTPOIHbIE TOTCHITAAIBL.
Hamnpasienue mporekanus

P P . 1 4 0 0 0 3 0 8
OKUCIIMTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKITHI.
DIIEKTPOJIN3.

Tema 8. KomruiekcHole coequHennsi. OCHOBHBIE
MOHSATUSI, HOMEHKJIATypa. XMMHUECKas CBSI3 B

8. |KOMIUIEKCHBIX coeanHeHUsIX. PaBHOBeCHs B 1 6 0 0 0 3 0 10
PacTBOpax KOMILIEKCHBIX COSANHEHU.

9 Tema 9. Teopus cTpoeHUs1 OpraHUIeCKUX

o 2 2 0 0 0 2 0 2

COEIMHEHNI
10.|Tema 10. Ankanst 2 2 0 0 0 2 0 2
11.|Tema 11. AnkeHst 2 2 0 0 0 2 0 2
12.|Tema 12. AnkagueHbl U aIKUHBI 2 2 0 0 0 2 0 2
13.|Tema 13. Apenst 2 2 0 0 0 2 0 2
14, Tema 14. Cimptsl, ['anorenyrieBogopost > > 0 0 0 > 0 2
15.|Tema 15. OxcocoenrHeHust 2 2 0 0 0 2 0 2
16.[Tema 16. Kap60oHOBbIE KHCIIOTHI 2 2 0 0 0 2 0 2
17.|Tema 17. AMunbl 2 2 0 0 0 2 0 2

l1Toro 54 0 0 0 42 0 84
4.2 Coaep:xaHue QUCHUILIMHBI (MOIYJIs1)
Tema 1. OcHoBHBIE MOHATHSA U 3aK0HBL. Kiiaccudukanusi HeoprannyecKux BenecTB
ATOoMHO-MoneKynsspHas Teopus. [loHsTre aToMHOTO Beca. MOJIb 1 SKBUBAJICHT. DKBUBAJICHTHBIE MACChl. 3aKOH SKBUBAJICHTOB.
OObeanHEeHHBIH Ta30BbIi 3aK0H. Y paBHeHne Kianeiipona-Menzaeneesa. Kiacchl HEOpraHMIeCKUX COEIMHEHUIN: COIA, KHCIIOTHI,
OCHOBaHMsI, OKcHpl. HoMeHKIIaTypa 1 KiaccuuKanys HeOPraHMIEeCKUX BEIIECTB
Tema 2. Ctpoenne atoma. Teopusi XumMuveckoii CBSI3H
PasBuTure npexcrasienuii o crpoeHn atoma. CoBpeMeHHbIe npecTasieHus. CBONCTBA aTOMOB.
Ho xBaHTOBas Teopusi crpoeHust aroMa (Pesepdopaa, bopa). CoBpeMeHHast TEOpUsi CTPOSHHUSI aTOMa.
KonyckynspHo-BonHoBO# ayamusm. KBantossie uncna. [Ipanna Knsukosckoro. CBoiicTBa aTOMOB (pa3Mep, MOTEHIMAI
WOHU3AlIUU, CPOACTBO K JIEKTPOHY).
Pannve Teopun xummdeckon cBsi3u - Koccens u Jlptonca.
Teopus BanenTHsIX cBs3elt (BC), nonsarue "rubpunusanus’. Teopus OBIII (nmoxxox I'mnnecnu-Kunepra).
Teopust monekynsipabix opoutaneit (JIKAO MO).
Tema 3. DHepreTuka XuMH4Ye CKHX peaknuii, XUMIYeCcKasi TepMOIHHAMHKA

DAEKTPOHHBH
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TepMoarHaMUYeCcKUe CUCTEMbI (OTKPBITas, M30JIMPOBaHHAsI, 3aKpbITasi). TepMoIuHaMUUYECKUe apaMeTphl U
TepMoquHaMIYecKue (PyHKIMH (PyHKIMU cocTostHus). [IepBhIil 3aKoH TepMoTuHaMUKH. TerioTa, pabota, BHyTpEHHSIS
SHeprus, SHTaNbmus. 3akoH [ecca. TepmoanHamMudeckre NUKJTHL, UK BopHa-T'abepa. BTopoii 3akoH TepMOJMHAMUKL.
DHTpomus U cBoOOAHAS Heprust. DHeprus [ MO6Oca Kak Mepa BOZMOKHOCTH MTPOTEKAHUS MPOIecca.

Tema 4. CkopocTh XUMHYECKOH peakiuu. XHMHYEeCKOe PaBHOBecCHe

I'omo- 1 rereporenssle peakiyu. OCHOBHOI MOCTYJIAT XUMHUYECKON KMHETUKU. PakTOphl, ONpeesiolue CKOpoCTh
XMMUYECKO! peaky. 3aBUCUMOCTb CKOPOCTH PEaKIMU OT TeMIepaTypsl, paBuio Bant-I'odda, DHeprus akTusanmu u
ypaBHeHHe Appenuyca. [Topsaok u MoneKyJIspHOCTh peakluy . Teopus nepexofHoro cocTosHusA. B3auMocBA3b KOHCTaHTHI
paBHoBecus1 v Heprun 'uodoca. [punumn e [arenbe-Bpayna, criocoObl yrpaBiieHusi COCTOSIHUEM XMMUYECKOTO PAaBHOBECHS.

Tema 5. IlonsiTue 0 pacTBopax. Cnoco0bl BhIpakeHusi KOHIeHTpanuu. PacTBopbl HE3JIeKTP 0JINTOB,
KOJUINTaTHBHBIE CBOMICTBA

PactBOpeHme Kak (pU3MKO-XUMIUecKuid npotiecc. Vi3MeHeHne SHTaNbIiy 1 SHTPONHHY NpH pactBopeHun. ConbBartanus,
COJIbBATHL. OCOOBIE CBOWMCTBA BOJIBI Kak pactBopuTtesis. Haubosee pacnpocTpaHeHHbIE CIIOCOObI BhIPake€HHs KOHIICHTPALIUH
MaccoBas 0Jis, IPOLIEHTHAs! KOHLEHTPALHs, MOJIIPHOCTb, HOPMAJIbHOCTh, MOJISTIBHOCTb, MOJIbHAA 0. KosuuraTueHbie
CBOIICTBa: OCMOTHYECKOE JaBJIEHHE, 3aKOHBI PayJis.

Tema 6. PaBHoBecHsI B pacTBOpPax CJadbIX 3J1eKTPoaunToB.Bogopoauslii mokasarensn, ITP. F'uapoJus. PactBopbl
CHUILHBIX 3JEKTPOJUTOB.

CrerneHb JUCCOIMAIMHU JIEKTPOJIUTOB, (DAaKTOPHI, ee onpeesisiime. 3akoH pazoasienus OctBaibaa. Teopun KUCIOT U
ocHoBauui. KoHcTauTel HNOHU3allUU KHUCJIOT U ocHoBannil. Koncranra Jaucconyanni 1 MOHHOE MPOU3BEACHUE BODI.
Boaopoansiii okazareins. [Iponssenenue pacreopumoctd. [IpeacTaBieHre o TeOpry CUIIbHBIX 31eKTpoUTOB [ledasi- XioKkes.
KOHL[GHTpaLII/IH HMOHOB B paCcTBOPE€ U aKTUBHOCTb.

Tema 7. OKuCJIUTETLHO-BOCCTAHOBHTEJIbHbIE PeaKIii. JeKTPOoHbIe noTeHnua bl. HanpasiieHne nporexkanus
OKHCJHTEJbHO-BOCCTAHOBUTENBHBIX PeaKIui. JJIeKTPoJIn3.

TuuuHbIe OKMCIUTENN U BOCCTAaHOBUTEIU. MeTos1 3JIeKTpoHHOro OanaHca. MeTon nosypeakiuii. PaBHOBecue Ha rpaHuIe
paszena ¢a3 MeTaI-pacTBOp, ABOMHON K TpUIecKuil cioid. CTaHAapTHBIE JIEKTPOJHbIC TOTEHIMANbL. Y paBHeHne HepHeTa.
OKHUCITUTETEHO-BOCCTAHOBUTEILHBIE TIOTEHITHANBI ccTeM. HarpaBiieHre 1 KOHCTaHTa paBHOBECHS
OKWCJIUTETbHO-BOCCTAHOBUTEIIBHBIX peakiwid. CBs3b sHeprun [ moOca ¢ JEKTPOJHBIM U PeJJOKC- MOTEHIINAIAMU.

Tema 8. Kommuiexkcuole coequnennsi. O CHOBHbIe IOHSITHSI, HOMEHKJIATypa. XHMHYeCKAasl CBSA3 B KOMILIEKCHBIX
coeanHeHNsIX. PaBHOBecHs1 B pacTBOpax KOMILIEKCHBIX COeHEeHHI.
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Onpepenenvie nonsaTtus "KommiekcHoe coepunenue.” Teopust A.Bepuepa. LleHTpasibHBIN OH, LIEHTP KOOPAWHALIUY,
BHYTPEHHSIs1 U BHEIHsIs cpepbl KOMIUIEKCA, JIMTaH/bl, IEHTATHOCTh JIMTAH/1a, KOOPIAUHAIIMOHHOE YUCJIO
KOMILTEKCO0Opa3oBatesist. THITHI TMraHIoB. XelaTHbe U BHYTPUKOMIUIEKCHBIE coeiHeHrs. HoMeHKaTypa JIMraHaoB u
KOMILJIEKCHBIX coeinHeHui. M3omepusi. Teopun XuMU4ecKol cBs3U B KOMIUIEKCHBIX coeaunenusix (metoabl BC, TKII, meron
MO g KC).

Tema 9. Teopusi cTpoeHUs1 OpraHuvecKUX COeTUHeHNH

Teopus ctpoeHust opraHudeckux coenrenuii [penqmer oprannyeckoit xumuu. CBs3b OpraHMYECKON XUMHHU ¢ OUOJIOTHEH,
9KOJIOTHEN, MeAUIIMHON. Teopust XMMUYECKOro CTPOeHuU s OpraHndeckux coequHeHnidi A.M.ByTiepoBa (OCHOBHBIE MOJIOKEHU).
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl. DJIEKTPOHHASA TEOPHUS XUMUYECKOH CBA3U U CTPOEHUS OPraHUYECKUX
coeiuHeHu. T XMMUYECKUX CBA3€il B OpraHUYEeCKUX COeIMHEHUAX: MOHHAs, KOBaJIeHTHas (TIOJIApHasl U HENoJsApHas),
BOJIOPOAIHAS, CEMUITONIApHAsA. XapaKTepUCTUKA KOBAJICHTHOH CBA3M (JIMHA, HAIIPABJIEHHOCTb, SHEPIus, MOJISIPHOCTS,
noJssipu3yeMocts). Konueniysi rubpuan3anyy BaIeHTHBIX OpOUTAJIEH. CUTMa- U IH- CBSI3U, UX XapaKTEPUCTHKH.
Kiaccudukanys opraHMueckix peaklyil o HalpaBJIeHUIO U XapakTepy u3MeHeHus cBsaseil. ['omo- u I'ereponutryeckuit
pa3pbIB cBsizeil. TUITBI TPOMEKYTOUHBIX YaCTHII: KApOAHWOHBI, KAPOKAaTUOHBI U paJuKaibl. BzaMHOe BiMsIHEE aTOMOB B
MOJIEKYyJIe: MHAYKIMOHHBIA 1 Me30oMepHbIi 3¢ppexT. Knaccudpukanys opraHn4eckux coeqUHeHUH.

Tema 10. AnkaHbl

Aukanbl M3omMeprsi 1 HOMEHKJIaTypa (TpUBUaJIbHAS, pallMOHAIbHAS, CHCTeMaTHyecKas). Mi3omMepust 1 HOMEHKJIaTypa
NPOCTEHIINX PaJUKaAIOB. DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTpOeHue asikaHoB. KoHdopmarmu staHa u 6yrana. [ToBopoTHble
n3oMepbl. VICTOUHMKY ajikaHoB: HedTh ¥ PUPOAHBIN ra3. JlabopaTtopHble CriocoObl CHHTE3a aJIKaHOB: THPHUPOBAHUE
HETIpe/IeNIbHBIX YIJIEBOJIOPOJIOB, BOCCTAHOBJICHHE TaJIOreHaIKaHOB, cHTe3 Biopiia, anektpocunTes Koiboe,
JIeKapOOKCUIMPOBaHKE coJiel KapOOHOBBIX KUCJIOT. XMMHUECKUE CBOICTBA ajIkaHOB. Peakiny paarkajabHOTO 3aMelleHusI
BOJIOPO/Ia: raJIOrTeHUPOBaHNE, HUTPOBAHUE, CYJIb(OXIOPUPOBaHHE, CyibhookucneHne. OKICIeHNe N KPEKUHT AJIKAHOB.
OtHocHTeNbHAS CTAOWIIBHOCTD NIEPBUYHBIX, BTOPHYHBIX M TPETHYHBIX PAIUKAJIOB.

Tema 11. AnkeHbI

Arnkensl CTpoeHue, 130Mepusl 1 HOMEHKJIaTypa ajkeHoB. [lomydyeHne alkeHOB: U3 aJKaHOB (KPEKUHT, JeTUAPUPOBaHNE), U3
CMUPTOB U raJIOTEHAIKAHOB (peakiuu oTierieHus). [Ipasuno 3aiineBa. XuMuveckue cBONCTBa ajikeHOB. [ uapupoBanue,
rajoreHMpoBaHue, PUCOeIMHEHNE TaIOTeHOBOAOPOIOB, rHapaTalua. MexaHu3M peakLuH 31eKTPOpUILHOrO
npucoenuHenus.. [lpaBmio MapkoBHHKOBa U ero HapylleHue (nepekucHsiil a¢pdexTt Xapariia). [Tommepursanus aakeHoB.

Tema 12. AnkagueHbl H AJKHHbI

AJkanueHs! 1 akvHbl HerpeiesibHbIe YT1eBOJOPOAB! KaK OJHA U3 rpymn JunuaoB. Knaccudukanus u BaxHeime
MMpeaACTaAaBUTEIN JTUCHOB. SHCKTpOHHOC CTPOCHHE CONPANKEHHBIX TUECHOB. TlonsTtue COIPAKCHUA. PeaKLll/ll/I JUECHOBOI'O CUHTE3A.
I'omonormueckuii psaja akuHOB. M3omepus 1 HoMeHkaTypa. [loydeHue anieTuiieHa 1 ero roMosoroB. XuMHYECKHe CBOMCTBa
AJIKMHOB: THAPUPOBAHUE, ruipaTalus, IpUCOCANHEHUE I'aJIOT€HOB, I'aJIOT€HOBOAOPOJ0B, CIIMPTOB U CUHMJIBHOM KUCJIOTBI.
KucnorHele cBoiicTBa TEPMUHAJIbHBIX alICTUJICHOB, IIPUCOCINHEHUE K Kap6OHI/IIlebIM CO-CAMHECHUAM. III/I— 1 TpuMEpusalus
aleTuIeHa.

Tema 13. ApeHsbl

BeHn3ou u ero romosiory, usomepus, HoMeHkJIatypa. CoBpeMeHHbIE IIpe/ICTaBIeHHs 00 JIEKTPOHHOM CTPOEHHU OeH301a.
ApomaTu4HOCTb, ee npu3Haku. IIpaBmio Xiokkens. Peakimu apomaTrdeckoro aekTpodpriibHOro 3amenenus. I1pasuia
opueHTanuu. Peakiyy paarkajibHOTO 3aMellleHUsl U IPUCOeAMHEH . AJIKMIOeH301bl. Peakiinyn OOKOBBIX 1eTIel apeHOB.

Tema 14. Cnuprsl, I'asorenyriieBo1op oanl

Cnptel Homenknarypa 1 usomepust. [lepBuyHble, BTOpUYHbIE, TPETUUHbIE cIUPTHL. CTpOEHHE U acCOLUalUsl CIIUPTOB.
INonyyenue cnupToB rujpatanyeil aIkeHOB, TUIPOIN30M TaJIOreHaJKaHOB, BOCCTAHOBJICHUEM KapOOHWIBHBIX COSMHEHUH, 110
peaxuuu I'punbspa. Kucnorasie coiictBa crimptoB. O6pa3oBaHue NpocThiX 3¢hupoB. BHyTpuMoneKyisipHas AeruapaTanus.
CrupThl B peakLUsaX OKUCIeHUs. [IByxaToMHble ciupThl (rukony). [lomydenne 1 0cOOeHHOCTH XMMHYECKOTO MOBEJCHMUS.
TpexaTomasie ciupThl. [miiepuH, ero cBoiictBa. ['anorenyrieBogopons! Kiaccugpukarms, HOMEHKIATypa U H30MEpUsL.
CuHTe3 rajoreHajIkaHoOB U3 aJIKaHOB, aJIKEHOB, aIKUHOB, CIIUPTOB. XUMHUUYECKUe CBOMCTBA. Peakiyuu oTiienieHus
raJIOTeHOBOAOPOJA U MX HalpaBieHHOCTb. OOpa3oBaHie METAJNIOOPraHUYECKUX COSAMHEHUI B PEaKLUK CO IEeJTOYHBIMU
MeTaylaMu, MaruueM (peaktus I'punbsipa). Peakuus Biopua.

Tema 15. OkcocoeaHeHUS

OxkcocoenuHenus M3omepus u HoMeHKIaTypa. [lonyyeHue anpaeruioB U KETOHOB U3 aJIKEHOB, FeMIUT aJIOTeHOIPOU3BOIHBIX,
okuciienueM cnuptoB. CTpoeHue U ocoOeHHOCTH JIBOMHOM cBsi3u C=0. XuMuueckre CBONCTBA abJErUI0B U KETOHOB.
I'uppupoBanue. Peakimu rnpucoearHeHus HyK1eo(puiIoB K KapOOHWILHOM TpyIIe: CIUPTOB, TMAPOCYIb(uTa HATpPHS,
CHHWJIBHOH KHCJIOTHl 1 Mar-HUHOPraHU4eCcKuX coeJUHEeHNi. Peakimy KoHIeHcaIuy ¢ aMMHAMU (MMUHBI), THIPOKCUIaAMHUHOM
(OKCUMBI), THIPA3UHOM (TUAPa30HBI), (PeHIIruIpa3suHoM ((heHUIrHapa3onsl). OKUCIIeHre abJerHI0B U KETOHOB (TIPaBUJIO
ITomoRa).

SAEKTPOHHBH
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Tema 16. Kap6oHOBBIE KHCIOTHI

Kap6oHoBble kucnotsl Knaccrugukaryst KapOOHOBBIX KHCIOT IO OCHOBHOCTH, HACHIIIIEHHOCTH, HAJIMYHIO IPYTUX
(byHKIIMOHAJIBHBIX TPYyNIT. ['OMONOrUYeCK A psift IPeieIbHBIX OTHOOCHOBHBIX KaPOOHOBBIX KUCIIOT, MX M30MEPHS U
HOMeHKJIaTypa. [lomydyeHne KapOOHOBBIX KHCIOT OKUCIEHUEM CIIMPTOB, aJlbJIETHIOB, Yepe3 MarHUHOPraHnYeCKue COeAMHEHU S,
TUIPOJIN30M (PYHKIIMOHATBHBIX IIPOU3BOIHBIX KAPOOHOBBIX KUCIIOT. CTpoeHne KapOOKCHIIBHOM TpyIITBl M KapOOKCHIIAT- HOHA.
DyHKIMOHABHBIE TPOU3BOJHBIE KAPOOHOBBIX KMCJIOT: FAJIOT¢HAHTUAPUBL, aHTUAPULIBL, CIIOXKHBIE S(UPbI, HUTPHUJIBI U AMH/IBL.
VX B3anMonpeBpalleHust ¥ CIIOCOOHOCTh K allIMpOBaHuIo. [1pupoaHble coequHeHus - (YHKLMOHAIbHbIE IPOU3BOJHBIC
KapOOHOBBIX KUCJIOT: BOCKH, JIUIHU/IbI, KOMIIOHEHTHI 3(pUpHBIX Mace. [JukapooHoBble Kucno-Thl. [llaBeneBas, MaoHOBas,
SIHTapHas ¥ TJIyTapoBasi KUCTIOTH. OCOOEHHOCTH XUMUYECKOTO IOBEASHHUS TUKAPOOHOBBIX KHCIIOT.

Tema 17. AMunn1

Awmunbl Kinaccudukanys aMuHOB, 0COOSHHOCTH MX M30MEpHU U HOMeHKJIaTypa.[losrydeHre aMHHOB: U3 TaJIOreHaIKaHOB,
BOCCTaHOBJICHHEM HUTPOCOEMHEHHH, OKCHMOB, aMHIOB M HUTPHUJIOB KAPOOHOBBIX KMCJIOT. Peakuy aMHHOB: aJIKMJIMPOBaHHe,
anmmpoBaHye. OTHOIIEHNE IEPBUYHBIX, BTOPUYHBIX ¥ TPETUYHBIX AMUHOB K OKHCJIEHHIO, ISWCTBHIO A30THCTON KUCIIOTHI.
YerBepTHUUHbIE AMMOHHEBbBIE OCHOBAHMS U X COJN

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH st JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILTIHE (MOIYJIIO)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosiTesnbHast padoTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yUAIOIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCLHMIUINHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTeNbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHKU s, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUILIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 3JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCaMHU, BKIIOYASL:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUs] 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielJHINTEeTa, POrpaMMaM MarkCTpaTyphl (YTBEpXK/IeH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopa3opanus Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTUBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHX YUeOHbIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcKuii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccruoHaabHOro oopazoanus "Kazanckuit (IprBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOrO yHUBEPCUTETA

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

q)OH,H OLICHOYHBIX CPEACTB 10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPpUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011eHOYHBIX CPENICTB COAEPKUTCS ceayomas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUJeHHs TI0 TUCIUTUTIHE (MOYIII0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKH MO JUCHUILIMHE (MOIYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS | IIPOLIEAYPHI OLIEHIUBAHUS IS KKIOTO OLICHOYHOT'O CPEACTBA;
- KpUTEpUHU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB O AUCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHe QUCHUIUTMHBI (MOYJIs1) TIpeToaraeT u3yd4eHrue OCHOBHOM U JOMOTHUTEIBHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 00OMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOOGHaﬂaTCHHMI/I;

SAEKTPOHHBH
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Heoprannyeckas xumus - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/

Heoprannveckasa xumus. Jlekimu 114 ctyneHTos - http://www.chem.msu.ru/rus/teaching/thermo/welcome.html
Heoprannveckas xumus. H.JL T'munka - http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html
Heoprannyeckas xumusi. Y4eOHbIe MaTepHuaibl - http://www.chem.msu.su/rus/teaching/inorg.html

VueOHble MaTepualibl 0 XMMUH - http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10kl

9. MeToanuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToauuecKue peKoOMeHIanun

JIEKLINH Heo6xoaumo mpocMaTpuBaTh KOHCHEKT Cpasy MOCIe 3aHATHI, OTMEThTE MaTepral KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBACT 3aTPYAHEHUS U1 IOHMMaHHUs1. [lonbITaiitech HAWTH OTBETHI HA 3aTPYJHUTEIbHBIE BOIIPOCHI, MCIIONb3Y S
pEKOMeHIyeMyIo uTeparypy. Ecim caMocTosTenbHO He yaanoch pa3odparbesi B MaTepuaie, chopMyIMpynTe
BOIIPOCH M OOpATUTECh 32 IOMOLIBIO K MPENOAABATENI0 HAa KOHCYJIbTAIMK WM OJMKaiIen JeKuuu. PeryssipHo
OTBOAWTE BpeMsI AJIs1 TIOBTOPEHHMSI IIPOMIEHHOTO MaTeprasa, IpoBepsisi CBOM 3HaHMS, yMEHHUS M HABBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

nabopatophsie | JlabopaTopHble 3aHSITHsI TIPeAHA3HAYEHBI TS YIITYONIeHHOTO N3YYeHHUs TEOPETUIECKUX BOITPOCOB AUCIMILIMHBI 1

padoThI OBJIAJICHHsI COBPEMEHHBIMHU IKCIIEPUMEHTATBHBIME METOJAMH HAYKH, YMEHHUEM peIllaTh MPAKTHIECKUE 3a1auK
MyTeM MMOCTAHOBKH OIbITA. DKCIEPUMEHT MPE/NoaraeT yCBOSHHe HOBOIO 3HAHHSI Yepe3 Tal MaTepUaIbHOTrO
neiictBus. Jla6. 3aHATHA POBOIATCS B CHIEIMATBHO 000PY/I0BAHHBIX JIAOOPATOPHSIX, OHU MTPOBOASITCS B
HOArpyIIax, perojjaBaresieM, BeIyIiM CEMUHApCKUe U JJabopaTtopHble 3aHsTHs. [IpoBeieHre XUMUIECKOro
9KCIEPHMEHTA CBSI3aHO C MOBHIIIEHHOH ONACHOCTH, HOITOMY paboTath B 1a00OPaTOPUHM MOXKHO TOJIBKO MOCIE
OCHOBATebHOM MPeIBAPUTETHHON MOAroTOBKY. [Ipy MOArOTOBKHU K JTaOOPATOPHBIM PabOTaM CTYIECH UCTIONb3YET
PEKOMEH/I0BaHHbBIE TIperoaBaresieM YIYeOHNKH U y4eOHble TOCOOMsI, PyKOBOCTBA IO BHIITOJHEHHUIO J1al. pador,
u3ydaeT Mpyu HeOOXOANMOCTH MHCTPYKIMH MO UCTIONB30BaHUI0 MpubopoB. Ha nab. 3aHsTHsI CTYIeHT 00s13aH
NPUXOUTh TEOPETHIECKU MOATOTOBICHHBIM. CTY/ICHT IOJKEH 3HATh MPaBUIa TEXHUKU 0€30MaCHOCTH,
YCBOEHHBII TEOPETHUYECKUI MaTepuas, OTHOCSIIUICS K JaHHO# j1a0. paboTe; U3YUHTh COJAEpKAHUE U TTOPSIIOK
BBIMOJTHEHHU s J1a0. pabOThl; 3HATH MPUHIIMIIB ISUCTBUS U MPABIJIA PA0OTHI C U3MEPUTEIbHBIMU NPUOOPAMY;
MOJrOTOBUTH OTBETHI HA MPUBEIEHHBIC B METOANYECKOM PYKOBOJICTBE KOHTPOJIbHBIE BOMIPOCHI; BBHIIIOIHUTh
HEOOXOUMBIN 00BEM MPEeIBAPUTENBHBIX PACIETOB M IIPUTOTOBUTDH TAOMIIBI IS BHECEHUS SKCIIEPUMEHTAIbHBIX
3HAYEHUH; YETKO 3HATH U MPEJICTABIISATh, KaKasl XMMUYECKast TIOCY/Ia U KaKue PeakTUBbI HEOOXOIUMBI 151
BBIMOTHEHH I KAKJOTO OIbITA; YMETh 3alUChIBATh YPABHEHHsI BCEX BCTPEYAIONINXCS B J1a0. paboTe XUMUUECKHIX
peakiysl.

CaMoCTOSI- CamocrosiTesbHask padoTa MPOBOAUTCS C LENbI0 YIITyOJIeH!s 3HAHWI 110 AUCLUIUIMHE U ITpelycMaTpHBaeT:
TeJIbHas padoTa | - YTeHHe CTYJeHTaMU PEKOMEH/IOBAHHOM JIMTEPATYPHl U YCBOSHHE TEOPETHIECKOrO MaTepralia JUCIUILUIAHBL;
- TIOJTOTOBKY K MPAKTHYECKUM 3aHSTHSIM, JTAOOPATOPHBIM padoTaMm;
- paboty c IHTepHeT-MCTOUHUKAMU;
- TIOJTOTOBKY K Claue MPaKTUYECKUX paboT, BHIIOJHEHHUIO TECTOBBIX 3aJaHUM U cliaye K3aMeHa.
[TnannpoBaHKe BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOTO Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUIHBI,
CTY/IEHTaM JIyullle BCErO OCYIIECTBIIATH Ha BECh CEMECTP, IIPE/IyCMATPHBAs TIPH 9TOM PETyJIsAPHOE NOBTOPeHUe
MIPOMEHHOTrO MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUSX, HEOOXOIUMO PeryJIsipHO JIOTOJIHATD
CBEICHHSIMH U3 JINTEPATyPHBIX NCTOYHUKOB, TIPEACTABICHHBIX B pabouell mporpamMMe JUCHUIUTIHEL 1o Kaxaoi
U3 TeM JUIsl CAMOCTOSITEIbHOIO N3YUeHHUs], IIPUBEACHHBIX B paboyell mporpamMMe AMCLMIUIMHBI CIIelyeT CHaYasa
MIPOYUTATh PEKOMEH/IOBAHHYIO JINTEPATYPY ¥ PH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIOKEHHI, TEPMUHOB, CBEECHHH, TPEOYIOIINX 3aIOMUHAHUS U SBJISIIOLINXCS OCHOBOIIOJIATAOIIMIMY B 3TOW TEMe
1 [UIs OCBOEGHUS MTOCNIeIYIOINX pa3aesioB Kypca.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMCH YcrnemHas nmoaroToBka K 9K3aMEHY BO3MOKHA JIMIIb B ClIy4ae CHCTEMATUYECKOW CaMOCTOSATETbHOM pa6OTI)I B
X0[I€ BCEro ceMecTpa. HCHOCPCHCTBCHHO nepea] 9K3aMEHOM HCO6XOI{I/IMO IpOYUTATh BCE KOHCIEKTHI J'[eKHPIfI,
OCBCXUTDH B ITaMATH Ha60paTOpHLIC OIIBITHI U PEHICHUA TUIIOBBIX 3a7a4. HpI/I pemeHnmn 3aJaHUI B
9K3aMCHAIMOHHOM ouere JJIs1 palfiOHAJIbHOI'O UCIIOJIb30BAHUS OTBEJIEHHOTO BPEMCHU JIy4llI€ BHAYAJIE OTBETUTDb
Ha BOITPOCHI, KOTOPBIE BbI3bIBAIOT MEHLIIIE BCET'O BanyHHCHI/Iﬁ, peuThL paC‘-IéTHI)Ie 3a/1a4u, a MOCJI€ BEPHYTLCA K
3a/IaHUAM TIOBBIIIIEHHON CJIOKHOCTH.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
1o JUCIHMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrPaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHSL.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00yYaIOIIMMUCS MHBATUIAMH M JIMLAMY C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O0€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAYyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M M300pakeHnii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUTs 00y4aloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPEJICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
- MpUMEHEHUEe IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH IS Tiepeiaud HH(POPMAIMY, OpraHU3aliy Pa3InIHbIX (DOpPM
WHTEPAKTUBHON KOHTAKTHOW pabOTHI 00YUAIOIIErocs ¢ MperojaBaTesieM, B TOM 4Kciie BEOUHApOB, KOTOPhIe MOTYT OBITh
HCIOJIb30BAHBI /151 IPOBE/ICHUSI BUPTYAJIbHBIX JIEKIIMH C BOZMOXXHOCTbIO B3aUMOJIEICTBYS BCEX YUYACTHUKOB JAUCTAHIIUOHHOTO
00y4JeHHUsI, TPOBEJICHUS] CEMUHAPOB, BHICTYIUICHUS C TOKJIAIAMH U 3aUTHl BHITOJTHEHHBIX Pa0OT, IPOBECHUS TPSHUHIOB,
OpraHM3aly KOJUIEKTUBHON padoTHI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, POBOMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

SAEKTPOHHBH
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[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 28.03.01
"HaHOTeXHOJIOrMM M MUKPOCUCTEMHAsI TeXHUKA" U poduitio noaroroBku "CUHTE3 U AMarHOCTMKA HAHOMATEepUAJIOB,
KOMITOHEHTbl MUKPO- U HAHOJIEKTPOHHOU TEXHUKU".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 Xumus

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

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHHUKA
IIpocpuis noaroroBku: CHHTE3 ¥ AUATHOCTUKA HAHOMATEPUAIOB, KOMITOHEHTHl MUKPO- M HAHOJIEKTPOHHON TeXHUKHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepaTypa:

1. O6mas xumus. Teopus u 3agaun / H. B. Koposun, H. B. Kysremos, O. H. ['onuapyk [u ap.] ; non pepakimeid H. B. Koposuna
u H. B. Kyneroga. - 7-e uzg., crep. - Cankr-IlerepOypr : Jlanp, 2023. - 492 c. - ISBN 978-5-507-45895-0. - Teker :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0uOmMoTeuHast cucrema. - URL: https://e.lanbook.com/book/291182 (naTta oOpamieHus:
28.04.2023). - PexxuM mocTyna: Uist aBTOPH3. TIOJTb30BaTENIEH.

2. Usanos, B. I'. OcHoBbl xumun: YueOnuk / B.T. iBanos, O.H. I'eBa. - Mocksa: KYPC: MH®PA-M, 2019. - 556 c. - ISBN
978-5-905554-40-7. - Tekcr : anexTponHsii. - URL: https://znanium.com/catalog/product/1022478 (nata oOpamieHus:
28.04.2023). - PexuM goctyna: o NOAMUCKE.

3. Peytos, O. A. Oprannueckast XuMusi : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypn, K. I1. Bytun ; xynoxnuku B. A.
Yepnenos [u zp.]. - 9-e u3n. - Mocksa : Jlaboparopus 3Hanui, 2021 - Yacts 1 - 2021. - 570 c. - ISBN 978-5-906828-42-2. -
Tekcr : anexktponnsiit // Jlans : anekTpoHHo-6nbMOTeuHas cucrtema. - URL: https://e.Janbook.com/book/166749 (nata
ooparrenus: 28.04.2023). - Pexxum moctyna: 1j1sl aBTOPH3. MOJIb30BaTeNeH.

4. Peyrtos, O. A. Oprannueckast Xumus : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypn, K. I1. Bytun ; xynoxnuku B. A.
Yepueros [u ap.]. - 10-e nza. - Mocksa : Jlaboparopust 3Hanui, 2021 - Yacts 2 - 2021. - 626 c. - ISBN 978-5-906828-43-9. -
Tekcr : anexkTponHsli // Jlans : anekTpoHHO-OnOMOTeyHast cuctema. - URL: https://e.Janbook.com/book/166750 (nata
obpamenwsi: 28.04.2023). - Pesxum foctyna: uist aBTOPU3. TTOJIb30BATENEH.

5. Peytos, O. A. Oprannueckast Xumusi : yueOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxnuku B. A.
Yepuewos [u ap.]. - 8- u3a. - Mocksa : Jlabopatopus 3uanuii, 2021 - Yacts 3 - 2021. - 547 c. - ISBN 978-5-906828-41-5. -
Texcr : anexkrponnsiii // Jlans : anekTpoHHo-OnbIMOTeUHast cuctema. - URL: https://e.Janbook.com/book/166751 (nata
ooparrenus: 28.04.2023). - Pexxvm goctyna: 1j1sl aBTOPH3. MOJIb30BaTeNeH.

6. Peytos, O. A. Oprannueckast Xumusi : yueOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxnuku B. A.
Yepuewos [u ap.]. - 7-e u3a. - Mocksa : Jlabopatopus 3uanuii, 2021 - Yacts 4 - 2021. - 729 c. - ISBN 978-5-906828-40-8. -
Texcr : anexktponHsiit // Jlans : anekTpoHHO-OnOIMOTeUHast cuctema. - URL: https://e.Janbook.com/book/166752 (nata
ooparenus: 28.04.2023). - Pexxum goctyna: 1j1st aBTOPH3. MOJIb30BaTeNeH.

7. llepbuna, A. 3. Oprannyeckast xumusi. OCHOBHOH Kypc.: YueOnuk / A.D. llepouna, JI.I'. Matycesuy; [Ton pex. A.D.
[lep6unst. - Mockea : HUL] MTH®PA-M; Mumnck : HoB. 3Hanue, 2013. - 808 c.: un.; . - (Briciiee odpa3osanue: bakanagpuar).
ISBN 978-5-16-006956-2. - Tekcr : anextponnsiil. - URL: https://znanium.com/catalog/product/415732 (naTa obpateHus:
28.04.2023). - PexuM gocTyna: 1o NOJIHCKE.

JonoJHUTeJbLHAS JUTEpaTypa:

1. Buaros, A. JI. Xumus Boapl U MUKpoOuosorus : yueOuuk / A. JI. IByatoB, B. . Manos. - Mocksa : UH®PA-M, 2023. -
218 c. - (Cpennee npoeccuoHanbHoe oopasoBanue). - ISBN 978-5-16-006616-5. - Tekcr : anekrponHsii. - URL:
https://znanium.com/catalog/product/2023172 (nata obpamienusi: 28.04.2023). - Pexum gocTyna: 1o nojmucke.
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2. Cmurt, B. A. OCHOBBI COBpEMEHHOT0 OPraHMYEeCKOro CHHTe3a : yueObHoe nocodue / B. A. Cmur, A. [I. [luiemaH. - 5-¢ u3. -
Mockga : Jlabopartopus 3Hanmit, 2020. - 753 c. - ISBN 978-5-00101-761-5. - Tekcr : 31ekTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/135517 (nata obpammenus: 28.04.2023). - Pexum
JOCTYTIA: JJIsI aBTOPU3. MOJTb30BaTEICH.

3. A.B.Hemrapes, M.A KasemmoBa, H.H.Briopuna, [I.A.TarapunoB. [IpakTudeckre paGOTH IO OpraHMYECKOMY CUHTE3Y.
OO6mwmii npakTukyM. / yaebHo-MeToueckoe nmocooue - Kazann: Kazanckuit (IprBosnkckuil) denepanbHblil yHUBEPCHUTET,
2013. - 79 c. - Tekcr : anekrponnsiid. - URL:http://kpfu.ru/publication?p_id=77299 (nata obpamenus: 28.04.2023). Pexum
JIOCTYTIA: CBOOO/IHBII.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 Xumus

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

Hanpagsnenue noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

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.
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