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IIporpamma auctmruiuasl "Xumus'; 05.03.01 "Teonorus”.

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 aucIUIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Cynranosa J./1. (kadeapa opraHmdeckod U MeJUIIMHCKON XUMUH,
Xumnueckuid THCTUTYT UM. A.M. ByTneposa), elsultanoval23@gmail.com ; foueHT, k.H. XaHHaHOB A.A. (Kaenpa
HEOPraHN4ecKou XuMuu, XUMUYECKUil HHCTUTYT uM. A.M. Bytneposa), AAHannanov@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
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pUMeHSITh 3HaHUsI (DYH/IAaMEHTAJIbHBIX Pa3/ielioB HayK O 3emJie, 0a30Bble 3HAHUS

eCTEeCTBEHHO-HAyYHOI'O Y MATEMATHUYECKOTO LIMKJIOB NP PEIICHUH CTaHJAPTHBIX
MpoheCCHOHANTBHBIX 33/1aY;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

MNOHUMATb OCHOBHBIC 3dKOHbI XMMHU U UX 3HAYCHUE, POJIb XUMUICCKUX IJIEMCHTOB B OMOTIOTMYECKUX nmponeccax. O6HII/IC
3dKOHOMEPHOCTHU MPOTECKAHUA XUMUICCKUX peaKHI/Iﬁ B paCcTBOpax u TBCpHOﬁ (1)&36, OCHOBBI XUMUYECKOI TCPMOJUHAMUKHA U
KHWHCTHUKH;

JloKeH yMeTh:

O6Ha)laTb TEOPETUYECKUMU 3HAHUAMU O CTPOCHUUN aTOMOB BEHIECTBA, IIPUPOJC XUMUYECKON CBA3U, NIEPUOANYECKOM 3aKOHE,
M3MEHEHUAX CBOMCTB JIEMEHTOB HCpHOZ[H‘iCCKOﬁ CHUCTEMBI, OCHOBAX TEPMOJAMHAMUKHN, KWHETUKHU, ITPOLIECCOB B paCTBOpAX,
CTPOCHUMN KOMITJIEKCHBIX COC)II/IHGHI/II‘;I

JlomxeH B1afeTh:

OPUCHTHUPOBATLCA B OCHOBHBIX MTOHATUAX XUMUU, CBOICTBAX 3JIEMEHTOB- HEMETAJIJIOB ¥ METAJUIOB rpyimum nepnomxmecxoﬁ
CHCTEMEBI Y X T€OJIOTMYECKOI poIu; HpI/I06p€CTI/I HaBBIKH COCTABJICHUA XUMUYCCKUX ypaBHCHI/Iﬁ, peueHnd 3aaa4,
0OBSICHEHHS] CBOKMCTB 9JIEMEHTOB U UX COC).IPIHCHI/IIZ Ha OCHOBE 3aKOHOB XMMUH, TPOBOJUTH XUMHNYCCKHE SKCIIEPUMEHTBI U
OOBSICHATD MPOUCXOAIINEC ABJICHUA.

IIOJ'I)KCH AE€EMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

BJIaJ€Tb OCHOBHBIMH 3aKOHaMM 06meﬁ XUMHH, TOTOBHOCTb MHTEPIPETUPOBATD 3dKOHOMEPHOCTU B UBMEHCHUN CBOICTB
9JIEMEHTOB B CBA3U C UX JIEKTPOHHBLIM CTPOCHUEM (HOJ'[O)KCHI/ICM B HepI/IO,HI/I‘IeCKOﬁ CI/ICTeMe).

MPOTHO3MPOBATh CBOICTBA BELIECTB HA IIPUMeEpEe OOHOTHUIHBIX COSANHEHUH, CIIOCOOHOCTh aHATU3UPOBATh Pe3yJIbTaThl
9KCIIEpPUMEHTA U [eaTh 000CHOBAaHHbBIE TPOTHOCTHYECKHE BBIBODL.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.07 ducuumiuabl (Moay/u)" OCHOBHOM MpohecCHOHATbHON
obpazoBarenbHOH porpammbl 05.03.01 "T'eonorus (I'eosorust)" u oTHOCHTCSA K oOs13aTenbHoM yactu OTTOIT BO.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJN4YeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01mas TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIET 6 3aueTHbIX (bie) eauHuIl(bl) Ha 216 yaca(oB).

KonrtaktHas padora - 16 yaca(oB), B TOM 4mcIIe JIeKIuM - 6 yaca(oB), mpakTudeckue 3auAtus - 0 yaca(o), 1abopaTopHbIe
padorth! - 10 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrostenbHas padota - 182 yaca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHIUILTIHBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpyKkTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO PAa0OThI O JUCHHUILIHHE (MO/IYJIIO)
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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 1. . OCHOBHbBIE ITOHATHS M 3aKOHBI XMMUU.
OCHOBHBIE KJIACCHl HEOPraHNYECKUX COSUHEHHH .
Crpoenue atoma. Ileproandeckuii 3akKoH
MeHeneeBa 1 epuoandeckas cuctemMa
XMMHUYECKHUX JIEeMEHTOB. TepMoauHaMHKa
XUMHUYECKUX IpotieccoB. [TepBblii 3aKoH
TepMoauHaMHKH. 3akoH I'ecca. Bropoii 3akoH

1. |repmonuHaMUKY . XMMUYecKasi KUHETHUKA U 1 2 2 0 0 0 0 59
paBHOBecue. CKOPOCTh XMMUYECKUX PeaKIHi.
MoneKyIsIpHOCTb ¥ IOPSIIOK peakuuu. O6paTumeie
npoueccsl. [Ipunnun Jle- Hlarense. Merton,
MOJIEKYJISIpHBIX opouTanen (MO)

Tema 2. PacTBOpbI HEIIEKTPOJUTOB PacTBOpbI
9JIEKTPOIMTOB. Bosia Kak pacTBOpHTESIb.
BonopoaHslii ¥ THIPOKCHITBHBIN MOKA3aTeNnn
ArperaTHoe cOCTOsIHME BellecTBa. JlucnepcHole
crcteMbl. KoHIeHCHpOBaHHOE COCTOSTHME.
BEIIECTBA: KUAKOE COCTOSTHHE
(pactBopsl).I'naponus coneit. CteneHs ¥ KOHCTaHTA
2. [rupponuza. OCHOBBI 3JIEKTPOXUMUH. 1 2 0 0 0 4 4 59
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE (PEIOKC)
roTeHnuabl. . KoMIuieKcHble coearnHeHN st
Omnycanre XMMIUYECKON CBSI3W B KOMIIEKCHBIX
COEIMHEHUSIX (METO]] BaJICHTHBIXH CBs3EH)

Tema 3. IIpenmet opranndeckoit xumun. CTpoeHue
OpraHMYEeCKUX COEAMHEHUI. THUITB XMMUYeCKuX
CBsA3€H B OPraHUYECKUX COCUHEHHUSX.
HacplieHHsle yrieBonoposl (AJIKaHsl). .
DTUIICHOBBIE YIJIEBOAOPOHI (ATKEHBI).

3. |YrieBogoposl ¢ IByMsI ABOMHBIMH CBSI35IMHU 2 1 1 0 0 3 0 32
(ankagueHsl). AIIETHIICHOBBIE YTIJIEBOAOPOIbI
(asikunbl). Hukimyeckue yrieBogopoIbl
(UMKJIOANKAHBI). . ApOMAaTHYECKHE YTIIEBOIOPOIbI
(apeHnr)

Tema 4. T'anoreHNpoU3BOJHbBIE YIIIEBOIOPOIOB.
Cnmptel. AMuHbl. KapOoHWIIBHBIE COETMHEHN .

4. Kap6onosbie Kucinotel. OKCHKapOOHOBBIE KUCIIOTHI. 2 1 1 0 0 3 0 32
AMMHOKHCIIOTHL. YTeBOIbl. MoOHO-, 1U- 1
TTOJIFICAXaPU/IBI
I1Toro 6 4 0 0 10 4 182

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. . OcHOBHBIE MOHATHSI U 3aKOHBI XuMiu. O CHOBHBIE KJIACCHI HEOPraHnde CKuX coequaennii . CTpoenne
aroma. Ilepnoanueckuii 3akoH MeH/1eJieeBa 1 NEPUOTHIECKAS CHCTEMA XUMHY€eCKAX DJIEMEHTOB.
TepMouHaMuka xumMude cKux npoieccos. IlepBolii 3akoH TepmounamMuki. 3akoH I'ecca. Bropoii 3akon
TepMOMHAMUKH . XHUMHY€CKasi KHHETHKA 1 paBHOBecue. CKOPOCTh XUMIY€eCKHX Peaknuil. MoJIeKyJSIPHOCTb 1
nopsaaok peakiuu. Ooparumsie nponeccol. Ilpunnun Jle- Illarease. MeToa MoJieKkyasspHbIX opoutaiei (MO)
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3aKOH COXpaHEHUsI MACChl U SHEPrUur. ATOMBI U MOJIEKYJIbI, UX Macchl. MoJib, MOJIsIpHasi Macca. 3aKOH IMOCTOSIHCTBA COCTaBa,
COe/IMHEeHUS IIepeMeHHOro coctaBa. ['a3oBbie 3akoHs: [ eii-Jltoccaka, boiinsa-Mapuorra, ABorajipo, 00beJMHEHHBIIN Ia30BbIi
3aKkoH. [TapumanbHble 1aBieHus ra30B. DKBUBAJIEHTHBIE MACChl, 32aKOH 9KBUBAJIEHTOB . OCHOBHbBIE KJIACCH HEOPraHUYECKUX
COEMHEHUIl: OKCUIIBI, TUIPOKCUIbI, KUCIIOTHI, CpeIHUE, KUCIIbIe U OCHOBHBIE COJIM, UX CBOICTBA, MOJTy4YeHUE U HOMEHKJIATYpa .
ITepuoanueckuii 3axkoH MeHieneeBa 1 nepuoanyecKas CUCTeEMa XUMUUECKUX 3JIeMEHTOB.

[Tmanerapuas mogpens atroma. [Toctynatet bopa. BonHoBO# XapakTep IBMKeHUs eKTpoHa. KBaHTOBBIE YmCia, 9K TPOHHbIE
opouranu. 3arnpet [Maymu. [TpaBuio Xynaa. ddeKTsl MPOHUKHOBEHHUS M 9K pAaHUPOBaHHUsI 3JIeKTPOHOB. KosyecTBo
3JIEKTPOHOB Ha YPOBHSX U MOLYPOBHSIX, OCJIEI0BATEILHOCTD 3aMOJHEHNs UX ieKkTpoHamHu. [IpaBuia Kieukosckoro.
ITpoBasel 31ekTpoHOB . COBpeMEHHbIE IPEJCTABIEHNS O CTPOEHUHN aTOMa. 3aIloJTHEHNE JIEKTPOHAMH SHEPreTUIeCKHX
YPOBHEH U MOLypoBHEN aToMa. VI3MeHeHre CBOMCTB aTOMOB TI0 IIEPHOIaM U rpyrmaM. MeTos BaleHTHBIX CBS3eH METO
MOJIEKYJISIPHBIX opOuTasieir. MexkMoeKyJisipHoe B3aumoeiicTBue (cuibl Ban-nep-Baasbca). BogoponHas cBsi3b.
Mertannmueckasi cBs3b. TBep/ible BEIIeCTBa C MOJIEKYIISIPHOM, AaTOMHOM, MOHHOM, METAITMIECKON KPUCTAUIMIECKON PEIIeTKON,
rx cBoiicTBa .OCHOBHBIE MIOHSATHUS: CHCTEMa, (pa3a, KOMIIOHEHT, mapamMeTp, (pyHKIw. [1epBbIil 3aKOH TEPMOIUHAMUKHY.
BHyTpeHHsIs1 Heprus, SHTANbINSA, UX U3MEHEHHE B Pa3JIMUHBIX Mporieccax. 3akoHsl ['ecca n JlaByaspe-Jlamaca. CTaHnapTHbIe
SHTAJIBIIMKM 0OPA30BaHMs COSAUHEHMIH. DHTANBIMS pacTBopeHHs1. V300apHO-U30TepMUYeCcKUii ToTeHIMAN (CBOOOAHASI SHEPTHs
I'n606ca). DHTpONUS Kak Mepa BEPOSATHOCTH COCTOSIHUS CHCTEMBI. Y CJIOBHSI CAMOITPOU3BOJIBHOTO IIPOTEKAHHS TIPOLIECCOB.
OcoOeHHOCTH TePMOJMHAMUKH KUBBIX OpraHu3MoB CKOPOCTh XMMUYECKON peakIi. AKTHBHBIE MOJIEKYJIbI, SHEPTUS
aKTHBALMK. BimsiHIe TeMmepaTypsl Ha CKOpocTh peakuuu (npasmio Bant-I'odda). 3akon aeficTBus Macc, KOHCTaHTa
CKOPOCTH PEeaKIMH, MOJIEKYJISIPHOCTb ¥ IOPSJOK peaknuu. Katanns roMoreHHsli, rereporeHHslil, (hepMeHTaTiBHbIA. LlemnHbie
peakumn. POTOXMMHUYECKKE, CONPsIKEHHbIE, KoebaTenbHble peakumu. O6paTuMble peakiy. KoHCTaHTa XMMHYECKOro
paBHOBeCHs U1l TOMOT€HHbIX M TeTepOreHHBIX cicTeM. CBsI3b KOHCTAHTHl paBHOBECHs ¢ Hepruei I mo6ca. Biusaue
pa3nuHbIX (haKTOPOB Ha XMMHUYeckoe paBHoBecue, npuHuu Jle larense-Bpayna . CoBpemeHHbIe IPEACTaBIeHNs O CTPOSHUN
aToma. 3amnoTHeHNe JIeKTPOHAMY YHEPreTHIECKIX YPOBHEH 1 MOAypOBHEH aToMa. VI3MeHeHrne CBOMCTB aTOMOB IO TIEpHOIaM
U rpynmnam. MeTos BaJIeHTHBIX CBSI3el METO/ MOJIEKYJISIPHBIX opOHTateil. MexXMOoeKyIspHOe B3aUMOEHCTBIE (CHITBI
Ban-gep-Baansca). BogoponHasi cBsi3p. Metayummdeckas cBsi3b. TBepIple BElIecTBa ¢ MOJIEKYJISIPHOM, aTOMHOW, HOHHOM,
METAJUTMYECKON KPHUCTAUTMYECKON PeIeTKOM, X CBOICTBA .

Tema 2. PacTBopbI HedJIeKTPOJauTOB PacTBopbI 3jeKTp0JuToB. Boga kak pacTBopuTeJib. BogopoaHbii n
THAPOKCHIbHBIN MOKa3aTeJ M ArperaTHoe cocTtosinue BemecrBa. [IlucnepcHoie cuctemMbl. KoHgeHcupoBaHHoe
COCTOsIHHE. BellleCTBa: KugKoe cocTosiHue (pacTtBopbl).I'uaposan3s cojeii. CTeneHs U KOHCTaHTa TUAP0JH3a.
OcHOBBI 3JeKTpoxXuMnu. OKHCJINTEJNbHO-BOCCTAHOBUTEJIbHbIE (PeI0KC) mMoTeHuabl. . KoMmmiekcHbie
coequHennsa Onucanne XUMHYECKOI CBA3HM B KOMILIEKCHbBIX COeJJUHEHHAX (MeTOoX BAJEHTHBIXH CBA3€H)

PactBopbl McTHHHBIE U KOJTOUAHBIE. CrIOCOObI BHIpaKEHHsI COJIePKaHUsI PACTBOPEHHOTO BEILIECTBA B paCTBOpE (KOHIIEHTpaIys
pacTBOpa): MacCOBbIE 10JIM, MOJIbHBIE JOJIU, MOJIIpPHAsA KOHLIEHTPALMs, SKBUBAJIEHTHAsA KOHLIEHTPALUA (HOPMaJIbHOCTD),
MOJISIBHOCTb, MOJIbHAS A0JIs. PacTBOpHI HeanbHble U peasibHble. PacCTBOPMMOCTS Ia30B, JKMIKOCTEH U TBEPAbIX BEIIECTB, €e
3aBUCUMOCTb OT TEMIIEpaTyphl U JAaBIEHUS. DHTAIbNUA pacTBOpeHus. I'uaparanus (comparanus). OcMoc, 0CMOTHYECKOE
JaBiieHue, 3akoH Bant-TI'odda. M3oToHMUYeCcKue, runep- U TMIOTOHUYECKHUEe pacTBOpHI. JlaBieHue napa pacTBOpUTESsA Haj
pacTBOpOM, TeMIIEpaTypbl KUIMIEHUS U 3aMEP3aHUsA PaCTBOPOB, 3aKOHbI Payns. M3oToHnyeckuil koadduuuent . Jucconumanusa
BOJbl. VloHHOE npou3sBeeHue Bojbl. [lucconumanus B pacTBope cliadblX JIEKTPOIUTOB (KUCIOT, OCHOBaHMi). CTyrneHvaras
JMCCOLMaMs CNadbIX IeKTpouToB. CTyreH4YaTbie 1 001Ias KOHCTaHTa AMcColManuy. 3aKoH pa3oasienust OcTBasbaa.
Crernens quccouranyy. BogopoaHblid ¥ TUIPOKCUIIBHBIN NIOKazatenu. ['uaposus coneid. O6paTiMBblii 1 HEOOPATUMBINA TMAPOIU3
cosieil. OKUCITUTENTbHO-BOCCTAHOBUTEIIbHBIE CUCTEMBI. VI300paskeHre OKUC-IUTEIbHO-BOCCTAHOBUTEIIBHBIX (PEIOKC-) CUCTEM
METOJIOM TOJTypeakyil (YaCTHBIX peakluil). OKUCINTEIbHO-BOCCTAHOBUTEBHBIN (PeIOKC-) MOTEHIMAIT KaK KOJIMYECTBEHHAs
XapaKTepHCTUKa peJoKC-chcTeMbl. Y paBHenre HepHera. CTannapTHbIe peloKC-TIOTEHIMANBI U CIOCOOBI MX ONpeesIeHHs.
BonopoaHslii 31eKTpo. DIEeKTPOXUMUYECKUH P, HAPSKEHUIA METaJllIoB. 3aBUCMMOCTb BEJTMUMHBI peIOKC-TIOTeHIMAaa
CHCTEMBI OT KOHLIEHTpALIMK MOHOB, TeMriepaTypbl, pH, koMiuiekcooOpazoBaHus B pacTBope. Pelokc-noTeHmasl 1 OlieHKa
HarpasJieHUs U NTOJHOTHI IPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLMil. 3aBUCUMOCTb MEX/y BeJIMUMHAMU
PEIOKC-TIOTEHIIMAJIOB CUCTEM M M3MeHeHeM sHepruu [ nooca.

OKHUCINTETbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI C YIACTUEM JIEKTPU-YECKOr0 TOKA. DIEKTPUIECKUN TOK KaK CHIbHEHIINN
OKHCJISIIOIINI ¥ BOCCTAaHABJIMBAIOIINI areHT. VIHepTHBIE M aKTHBHBIE 371eKTpogbl. CXeMbl TPOLECCOB Ha JIEKTPOJAX MPH
3JIEKTPOJIN3e PacIUIaBOB M BOJHBIX PacTBOPOB. BaxHenmue nonstus. [lonoxenus teopun Beprepa. LleHTpanbHbIil aTOM,
BHEIIHSS U BHYTPEHHSs cepbl, KOOPIMHAIIMOHHOE YUCIIO, SIIPO KOMILIEKCa, ero 3apsij, IMaBHas U NOOOYHAasI BAJIEHTHOCTH.
HomeHkatypa KOOpAMHALIMOHHBIX COEIMHEHHUH.

Tunuynasie KOMHHCKCOO6pa3OBaTCJ'II/I. (I)EIKTOI:)bI7 ornpeaeadmmue CITOCOOHOCTH aTOMOB U HOHOB BBICTYIIATh B KAaU€CTBE
KOMHHCKCOO6pa3OBaTeHH. TunuyHble TUraHab. q)aKTopI)I, ornpeaeArmuue CITOCOOHOCTh MOJIEKYJI 1 MOHOB BBICTYIIATh B
Ka4yeCTBEC JIMTAaHJOB. HeHTaTHOCTI) JINTAHJIOB. XeJIaTHbIe KOMILIEKCHI. HOJ’[I/IH}ICPH]}IC KOMIUICKCHI. COBpeMCHHa}I TeopuA
CTPOCHUSA KOMIUIEKCHBIX COCHHHCHHﬁ. KosaneHnrtHoie (C HOHOpHO-aKHCHTOpHOﬁ n ,HaTI/IBHOﬁ CBH3L}O) 1 MOHHBIC KOMILJICKCHI.
rI/I6pI/IIlI/I3aL[I/I$I aTOMHBIX 0p6HTaJ'IeITI npu KOMHJ’[CKCOO6pa3OBaHI/II/I 1 reoOMETpUs KOBAJICHTHBIX KOMIIJIEKCOB. BHyTpI/I- u
BHCI_HHCOPGI/ITELHLH])IG KOMIIJICKCBI. Teopm{ KPUCTAJJIMYECKOT'O MOJIA U TEOpUs MOJIA JIMT'aHAO0B. CHCKTpOXI/IMI/I‘{CCKI/Iﬁ pAan.
Hu3zko- u BeicokocnimHOBBIE KoMIIeKchl.IloBeneHne KOOPpAMHAIIMOHHBIX COCI[PIHCHI/II?I B pacTBOpax: qucconuanus,
.IIa6I/I.III)HOCTb, HWHEPTHOCTD. IlonHas u CTYIICHYATbIC KOHCTAHTBI yCTOfI‘lPIBOCTPI (HCCTOfIKOCTI/I).

SAEKTPOHHBH
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Tema 3. IlpeaveT oprannyeckoii xumuu. CTpoeHne oprannyecKHx coeauHeHnd. THIBI XUMHYecKuX cBsi3eil B
opraHmyecknx coequHeHnsx. HacolleHAbIE YTiIeBo 0P OabI (AMKAHBI). . DTHJIEHOBbIE YIJI€BO0POIbI (AJKEHBI).
VYriaeBoaopoasl ¢ ABYMsI ABOMHBIME CBSI3SIMU (QJIKaHeHbI). AlleTHJIEHOBbIE YIJIeBO 0P OabI (aJKIUHBI).
Iukamyeckue yrjesoaopoasl (MHKJI0AJIKAHBI). . ApoMaTHYeCcKHe YIJIeBo 0POo bl (apeHbl)

ITpenmer opraHNYEeCKON XUMUH | CBSA3b C JPYTMMH XMMHYECKMMH HayKaMH, OMOJIorHei, MeJUuIMHON. ChIpbeBble NCTOYHUKI
OpraHUYEeCKUX COeMHEHU. 3HAUeHUE COeJMHEHHI YIJIepo/a B IPAKTHUYECKON JesITeIbHOCTU YeJIOBEUECKOro OOIIECTRa.
PopmypoBaHe 1 OCHOBHBIE TOJIOXKEHUSI TEOPUU CTPOEHUS OPraHWIECKHX COeJUHEHMI. V30Mepus1, roMoorus, U30J0Tusl.
CrpyKTypHast N30MepHs U ee pa3HOBUAHOCTH (C mpuMepamu). [IpocTpaHcTBeHHAst M30MepHsl: KOH(DUTYPALIMOHHAS 1
KOH(OpMannoHHas1. THITI XUMUYECKON CBS3M: NOHHAs, KOBAJICHTHAS, CEMUIIOJIIPHAs, BOJOPOJHAsA. MaTeMaTH4ecKre MeTO/Ibl
OITMCAaHMS1 JIEKTPOHHOTO CTPOEHHMSI MOJIEKYJI: METOJ1 MOJIeKyJIsipHbIX opouTtanieit (MO JIKAO), meron BanentHbix cBsizeit (BC),
Teopust pe3oHaHca. ['oMosoriueckuil psji ajJKkaHoOB, X M30MepHs M HOMeHKJaTypa. Cucremarnyeckass HOMEHK/IATypa
NIOTTAK, parmonanbHas ¥ TpUBHAIbHAsI HOMEHKIaTypa. HOMeHKIIaTypa u m30Mepusl alTKMIbHBIX PaTIuKaIoB.
I'omonormueckmii psan ankeHoB. Cucrematnueckast HomeHkIaTypa MIOITAK, panmonansHas HoMeHKIatypa. M3omepus B psmy
JIKEHOB: U30MEPHs YTIIEPOIHOIO CKEJeTa, MO3UIMOHHAS N30MepHs (M30MepHst OJIOKEHNsT), KOH(PUTypalloHHas (IUC-TpaHC-
w E,Z-) uzomepust, mexkiaccobas uzomepust. Ctpoenue ankeHoB. [Ipupoga C=C cBsizu (sp2-rudpuansanusi).
TepmonHamMuvecKkas yCTOMIMBOCTD aJTKEHOB. PU3MYECKHe CBOWCTBA AJIKEHOB.

CriocoOsl MOJTyYeHHsT aTKEHOB: a) KaTaJIUTUYECKOe JeTHIpUpOBaHKe aJKaHOB, KPEKUHT (DpaKkIuK ChIpoil HepTH; 6)
TMJPUPOBAHUE AUEHOB; B) BOCCTAHOBJIEHNE AJIKMHOB HATPUEM B XKUAKOM aMMHUaKe, AUUMUOM; I') AeTUAPOraloreHupoBaHue
MOHOTJIOT€HIIPOU3BO/IHBIX YIJIEBOJOPO/IOB; /1) IeraJIoTeHUPOBAHNE BULIMHAIBHBIX AUraJIOreHaIKaHOB; €) AernapaTanys
CIUPTOB; XK) peakiys Butrura; 3) TepMUdecKoe pas3iokKeHUs YeTBEPTUYHBIX aMMOHMEBBIX OCHOBaHUH (npaBuiio 'opmana).
I'omonornueckuii psaa ankuHoB. CucreMatnueckas HomeHkIatypa UIOITAK, panmonansHad HomeHkiaTypa. Mizomepus B psagy
IKUHOB: M30MepHsl yriaepoIHoro ckeseTa, MO3ULUOHHAs U30MEPHs (M30MepHsl OJIOKEHHS), MEKKIIACCOBAs H30MEpPUsl.

Crpoenue ankuHoB. [Ipuposa TPOMHON yriepo-yriiepoaHOu CBs3u (Sp-rudpuan3anus). Pusndyeckue CBOWCTBA ATKUHOB.

CriocoOsI MOJy4YC€HUSA aJIKUHOB: a) MOJy4YE€HUE all€TUJICHA U3 Kap61/1)1a KaJIblIus; 6) MOJIy4YCHUE all€TWICHA IpU JYTrOBOM criocode
MUPOJIMN3a METAaHa; B) MOJIy4YE€HUE ITOMOJIOIOB alICTUJICHA aJIKWJIMPOBAHHUEM allIE€TUIICHUOB, F) ACTUAPOTaJIOTEHUPOBAHUE
BULHWHAJIBHBIX U TEMUHAJIbHBIX JUTAJIOTCHIIPOU3BOJHLIX YIJIEBOAOPOAOB; I[) JACTAJIOTEHUPOBAHUE TETPAraJIOr€HIIPOU3BOAHBIX
yriaeBsoaopoaoB. beHnzoun u ero romosnory, N30MEpUA, HOMCHKJIATYypa. ApOMaTI/I‘lCCKI/IC yrji€BoAOpOabl: MOHOAJCPHBIC,

MHOTI' O IEPHBIC, HC66H3OI/IILHLIC ApOMATUYECKUE COCANHEHUA.

CnocoObt MOJy4YCHUSA AaPOMATUYICCKHUX YIJICBOAOPOIOB. COBpeMeHHLIC npeacraBJICHUS 00 SJICKTPOHHOM CTPOCHHNU OeH3oIa.
ApOMaTI/I‘IHOCTL, €€ IIPU3HAKU. SHCPI‘I/IH PpEe30HAaHCaA. HpaBI/IHO XIOKKeJIs. HG6CH3OI/I,[[HI>IG apOMATUYECKUEC CUCTEMBI.

Peakuuu apoMaTHyecKoro 31eKTpohuIbHOrO 3aMelleHus: CyIb(UPOBaHNE, HUTPOBAHUE, [AIOT€HUPOBaHNE, JIKWIMPOBAHUE,
anuIMpoBaHve. MexaHn3M peakliu: TT- ¥ 0-KOMILIEKChl. DHepreTudeckuii npocuis peakuyu. [Tpunmn XemMmoHa.
[IpoToHHBIE KMCIIOTH 1 KUCJIOTHI JIbloKca Kak KaTanu3aTtopbl 3JIeKTpoUIIbHOTO 3aMellieHns. BisHue 3amectuTenei B
OEH30JIbHOM KOJIbIIe Ha N30MEPHBII COCTaB IIPOAYKTOB U cKOpOcTh peakiuu. [IpaBuna opuentaumu. CorylacoBaHHas U
HecorJlacoBaHHasi OpueHTalusl. Peakimy paauKaipHOro 3aMeleH s U pucoeJuHenust. [ niprupoBaHue, rajoreHupoBaHHme,
030HOJIU3 OEeH30J1a U €ero roMOJIOroB. Peakiuy okucieHus.

Tema 4. I'asoreHnpoun3Boaubie yrieBoopoaoB. Cniuptol. AMunbl. Kapoonuibubie coenunenus. Kapoonosbie
KHCJHOTHI. OKCHKAP0OHOBbIE KHCJIOThl. AMHHOKHCJIOTBI. YTJieBobl. MOHO-, TH- U MOJHCAXaPHIbI

Crioco0s1 o6pasoBanus cesi3u C-Hal: 1) nonyuenue u3 ankanos; 2) npucoenunenne Hal2 u HHal k ankenam,
rugpoOPOMUPOBAHKE ANKEHOB B PHCYTCTBUY NEPEKUCHBIX COSIMHEHHH, 3aMellieHre aToMa BOAOPOJa Ha IaJIoTeH B aJIMIbHOM
nosoxenuy; 3) npucoenunenne Hal2 u HHal k ankunawm; 4) npucoenunenue Hal2 u HHal k ankaauenawm; 5) noiaydeHue u3
cniupTtoB: 3aMerieHre OH rpymiisl CMPTOB € UCIIOIb30BAaHUEM TaJIOr€HOBOJOPOAOB, rajoreHnaoB ¢ochopa (1) u (V),
THOHWIXJIOpU/A; 6) peakuus XyHCAUKKepa; 7) peakuusa PuHKeTbIITeRHA.

Crpoenne 1 (pU3MUYECKHE CBOMCTBA raJIOTeHIIPOM3BOAHBIX yriieBogopoaoB. Crimptel. Onpenenenne. Knaccndpukanus,
n3omepusi, HomeHkiaatypa (MIOITAK, kapOuHonbHAs, CIMPTOBAs, TPUBHAIBHAS).

[IpenenbHble OTHOATOMHBIE COIUPTHL. MeTOoAB! MOoTy4YeHus: 1) r’uaposIi3 ajJKWIraJoreHuaA0B; 2) THApaTalys alkeHoB; 3)
PeaKIuy MeTIJIOPraHMUECKUX COSAMHEHUI ¢ aJlbIeTUJaMU, KETOHAMH, CJIOKHBIMU (pUpamMu, OKCHpaHaMmu; 4) OKUCIIEHHe
peakTuBoB I priHbsApa; 5) KaTaIUTHYECKOE BOCCTAHOBJICHNE KAPOOHMIIbHBIX COSAMHEHUI BOIOPOJOM; 6) BOCCTAHOBJICHHE
KapOOHMJIbHBIX COEANHEHUI KOMIUICKCHBIMU MMIPUIAMH IIEJIOUYHBIX METAJUIOB; 7) pacileryieHue MpocThix 3(pUpoB; 8)
IPOMBILUIEHHBIE CUHTE3bl METAHOJIA U 9TaHoMa. AMuHBL. Knaccudukaims, HomeHknarypa. CriocoOs! nosydeHus: 1)
HYKJIEO(pUIBHOE 3aMellleHHe Y TaIOreHIIPOU3BOAHBIX aT(paTUIECKUX M apOMAaTUYECKUX YIIeBOJOPooB (peakius ['opmana);
2) peakiy BOCCTAaHOBJIEHUSI HUTPOCOEAMHEHNH (peakiivs 3UHUHA); 3) BOCCTAHOBJIEHUE aMUJIOB; 4) TMIIOTaIOreHUTHAS
peakuus (o ['opmany); 5) BoccTaHOBIEHNE HUTPUIJIOB U M30HUTPUJIOB.

Knaccndukanms kapOOHWIBHBIX COeTMHEHNH, cucteMaTnieckast HomeHkatypa IUPAC u paroHasibHasi HOMEHKJIaTypa.
DJIeKTPOHHOE CTPOEHNE KapOOHMIBHOM I'PYIIIBI, PacIpe/ie/ieHre JIEKTPOHHOM IIOTHOCTH B Hel. CIIocoObl IOy YeHH ST
QIbJETH/IOB

3AE
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I'omosnoruueckuii psizt peaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, X M3oMepus 1 HomeHki1atypa (MIOTTAK,
paloHaNbHAs ¥ TpMBUAJIbHAS). [IpUpoIHbIE NCTOYHMKY KapOOHOBBIX KUCJIOT. MeToIbl oMydYeH!sI KapOOHOBBIX KHCIIOT.
dusnueckre cBOMcTBa KApOOHOBBIX KUCJIOT U MX ITPOU3BOJHBIX. BogopoaHble cBs3M 1 00pa3oBaHKe JUMEPHBIX acCOIMATOB.
DJIeKTPOHHOE CTPOEHNE KapOOKCHIILHOM I'PYMITH U KapOOKCHIIaT-uoHa. XMMIUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.
KucnoTtHOCTS, ee CBSI3b € 3JIEKTPOHHBIM CTPOEHHMEM KapOOHOBBIX KHCJIOT M X aHHOHOB, 3aBUCUMOCTb OT XapakTepa 1
TIOJIO’KEHH ST 3aMECTHUTENIeN B aJIKMIIBHOM LIeTM MM OEH30JIbHOM sijipe. YriieBoasl. Kinaccudukanus, crpoeHre, HOMEHKJIaTypa.
Merto/b! cUHTE3a OKCHOKCO-COEIMHEHUI Pa3INuHbIX TUMOB. [ JIMKOJIEBHIN U IJIMLIEPUHOBBII albAETUAbl; JUOKCHALIETOH.
Onrrueckast 130Mepus IIIMIEPUHOBOro aybaernaa. Oomme U 0coOble CBONCTBA OKCHOKCOCOEANHEHHH. OKCO-1IMKIIOIbHAS
tayromepus. [lonyaneranu pypaHo3Horo v nupano3Horo tumna. Terpossl. [lentossl. ['ekco3bl. MoHocaxapubl. [ eHeTHYeckuii
PAA caxapoB, aJIb03bl U KETO3BI, IEHTO3bl U TEKCO3bI, B3aUMHbIE IIEpeXobl Mexx Ay HUMU. [lepexoisl MOHO3 OT BBICIIUX K
HU3IIMM 1 o0patHo. O01mue u crierdruyecKkrie CBOWCTBA allb/103 U KETO3, IEHTO3 U rekco3. OTKpeiThie hopMbl Ourtiepa u
uksmueckue Komum-Tonnenca, nx rpagpudeckoe nzodpaxenue no Gumepy u Xeyopcy. OKCOLUMKIIONbHAS Ty TOMEPHUS
caxapoB U SIBJIEHUE MyTapoTalu: (PypaHO3bl ¥ MUPAHO3bL. | TMKO3UAHBIN TMAPOKCUI U INIMKO3KUJHAS CBA3b; AHOMEPHI U
aHoMepHbIY 3(PeKT. ATMIMKOHBL. DNUMEPH U AMUMepU3alys. Y CTaHOBJIEHUE CTPOEHUA U KOH(pUTypauu MoHO3. OT/ie/bHbIe
TIpe/ICTaBUTENM MOHO3 ? 1e30KcMpr003a, pud03a, apabrHO3a, KCUII03a, [II0K03a, MAaHHO3a, rajlakTo3a, (ppykrosa. Bumsl
OpOKEeHUs caxapoB.

Cnucok NpHKPeNIeHHBIX K JIaHHOH THCIUILUINHE (MO/IYJII0) 9JIEKTPOHHBIX KYPCOB 1 CTOPOHHUX PECYPCOB

* https://dspace.kpfu.ru/xmlui/handle/net/170607 1-i1 cemecTp
* https://dspace.kpfu.ru/xmlui/handle/net/170607 2-ii cemecTp

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHMI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiapaTeisi, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTosiTesibHast padoTa MoApa3AeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yUAIOIIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) TUCHMIUIMHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs: YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUILIMHE.

OpraHu3zalys caMOCTOSITENIbHOW paboThl 00YYaIOIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielJHITETa, POrpaMMaM MarkCTpaTyphl (YTBEPXK/IeH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopasopanust Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHbIX 3aBeICHUN"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkcKui)
(penepanbubIil yHUBEpCUTET"

IpaBuia BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEskJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (peaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOrO yHUBEPCUTETA
CoBpeMeHHbIe podJIeMbl OpraHuueckoi xumui - https://edu.kpfu.ru/enrol/index.php?id=4849

VYIIPA’)KHEHUA U 3AJAYU 10 QPFAHI/I‘IECKOVI XUMUN OJId CTYJEHTOB MHCTUTYTA I'EOJIOT'MU 1
HE®TEI'A30BbBIX TEXHOJIOI'MU KOV -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149846/F_Burilov_EOR_RUS.pdf?sequence=1&isAllowed=y

Xumusi. Yacte 1. O6mmas xumus - https://dspace.kpfu.ru/xmlui/handle/net/170607

6. ®OH/ OLIEHOYHBIX CPEICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHbIE MaTepHasIbl, HAITPAaBJIEHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OIIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B ¢onae oLieHOUYHBIX CPEICTB COAEPKUTCS cieayolas HHPOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLIUILIUHE (MOYJI0);

- KpUTEepHH OLIEHUBaHUS C(DOPMUPOBAHHOCTH KOMIIETEHIIUIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH M0 JUCHUIUTAHE (MOIYJIO);

- OMUCaHue NMopsAAKa MPUMEHEHHS U IPOLEAYPHI OLIEHUBAHUSA IS KaKI0TO OLIEHOUHOI'O CPEACTBa;
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- KpUTEpHU OLICHUBAHUSA U1 KaKAOI0 OUEHOYHOI'O CPeACTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoH/JI OLIEHOYHBIX CpE€ACTB O AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPhL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO TyJisl)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINOJiaraeT u3y4yeHue OCHOBHOM U JIONOJIHUTEIbHOM yueOHOM nTepartypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0OUX U3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAHUHM 3aKT0YeHHBIX KOY JOroBOPOB C
HpaBOO6J’Ia,ZlaTCHHMI/I;

- B evaTHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecst oayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe IO YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHKus HaydHo# OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYIIHbI AJUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst o ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM JUTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTEIBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yucia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeueHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHON IUTEPATyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUTMHBI (MO/LYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHUIO ITPY U3MEHEHUH ycIoBUi 1oroBopoB KOV ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6nbmrorekn KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""IHTepHET'', HE00X0MMBIX JIsI
OCBOEHHUS JUCIUIINHBI (MO TyJIsT)

Bukunenus - http://ru.wikipedia.org/wiki/Oprannueckasi_xumus

Bonpocs! ¥ TeCT-KOHTPOJIb IJIs1 CAMOCTOSITENIBHOIM pabOTHI 10 Kypey 00IIast XUMUSI -
http://kpfu.ru/docs/F1546424983/%C2%EE%EF%F0%EE%F1%FB%20%E8 %20%F2%ES5 % F1 % F2-%EA%EE%ED %F2%F0%EE%EI]

3apanus no kypey xumud - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Opranndeckas xumus - http://www.orgchemlab.com/

[IporpamMma 1 BOIPOCH! [JIsi CAMOCTOSITENILHON padoTh 110 Kypcey "Oobmas xumust'” -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

CoBpeMeHHble ITpodiieMbl oprannueckoil xumud - https://edu.kpfu.ru/enrol/index.php?id=4849
CorpeMeHHbIe TPo0IeMbl OpraHudeckor xumu - https://edu.kpfu.ru/enrol/index.php?id=4849
CoBpeMeHHble ITpodiieMbl Oprannueckoil xumud - https://edu.kpfu.ru/enrol/index.php?id=4849
Xumuk - http://www.xumuk.ru/encyklopedia/2/3125.html

xumus - http://cnit.ssau.ru/organics/chem1/index.htm

DnektpoHHbie 6ubmorexu MI'Y - http://www.chem.msu.ru/rus/teaching/org.html

9. MeToaunuyecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)

3AE
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JICKOKU

KoHcrniekTripoBaHue JIEKITUI - CIOKHBINA BUJT By30BCKOH ayJJUTOPHOU PaOOTHI, IPEIIOIATAIONINNA HHTEHCHBHYIO
YMCTBEHHYIO JIEATEIILHOCTh CTy/IeHTa. KOHCIIEKT sIBJIsIeTCsI TOJIE3HbIM TOT/Ia, KOT/Ia 3aIUCaHO caMoe
CYIIIECTBEHHOE U CJIeJIaHO 3TO caMuM oOydarormmmcs. He Ha/lo cTpeMuThCs 3ammicaTh IOCTIOBHO BCIO JIEKITHIO.
Takoe "KOHCIIEKTHpOBaHKe" MPUHOCKUT OOJIbIIEe Bpea, YeM Mmouib3bl. L{emecooOpa3Ho BHavasle MOHATH OCHOBHYIO
MBICJTb, U3JIaraeMyIo JIEKTOPOM, a 3aTeM 3armcarh ee. JKenareIbHO 3auch OCYIIECTBIISATh Ha OJTHOM CTpaHUIe
JIVICTA WV OCTABJISIS TTOJIs, Ha KOTOPBIX MO3/IHEE, IIPU CAMOCTOSATEIHHON paboTe ¢ KOHCIIEKTOM, MOKHO C/IeJIaTh
JIOTIOJTHUTEJIbHBIE 3aITUCH, OTMETHUTh HETIOHSTHBIC MECTa.

KoHCIeKT NIeKIuu Jiydine mopa3aessaTh Ha MyHKTHI, COOMI0NAas KPACHYI CTPOKY. DTOMY B OOJIBINION CTETIEHH
OyIyT clocOOCTBOBATh BOITPOCH! TIAHA JISKITUH, TPeUIOKeHHbIe IipenoaaBaTesiaM. Clenyer oOpaiaTh BHUIMaHKUE
HAa aKIIEHTHI, BHIBOJIbI, KOTOPHIE JICJIACT JIEKTOP, OTMevast HanOoJiee BaXKHbIE MOMEHTHI B JICKITMOHHOM MaTepHaJie
3aMeyYaHusIMU "BaXHO", "XOPOIIO 3aIOMHUTH" U T.I. MOKHO J1e1aTh 3TO U C IOMOIIbIO PA3HOIIBETHBIX MAPKEPOB
WIH Py4YeK, MOTIESPKIBAsI TEPMUHBI M OTIPEICIICHUS.

emecoobpasHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpallleHHi, ab0OpeBraTyp u cuMBojioB. OTHaKO Mpu
JaJIbHEHINer padoTe ¢ KOHCIIEKTOM CHMBOJIBI JTyUIlle 3AMEHUTh OOBIYHBIMU CJIOBAMU JIJIS1 OBICTPOTO 3PUTEILHOTO
BOCIIPHSITUS TEKCTa.

PaboTas Hai KOHCIIEKTOM JICKIIHI, Beeria HeOOXOIMMO HCIOIb30BATh He TOJBKO YIEOHUK, HO U TY JIUTEPATypy,
KOTOPYIO JIOMOJTHATEIFHO PeKOMEHIOBa JieKTop. VIMEHHO Takasi cephe3Hasi, KpOIoTinBas paboTa ¢ JTeKIMOHHBIM
MaTepHajIoM IO3BOJIUT IIyOOKO OBJIA/IETh TEOPETUISCKUM MAaTEPHATIOM.

J1ab0paTOpHbIE
paboTh

BbrinonHeHne 1a00paTOPHBIX ¥ IPAKTHYECKHUX PadoT OCyIecTBIseTCsl Ha JTaOOPATOPHBIX U MPAKTHYECKHX
3aHATHUAX B COOTBETCTBUHM C rpadrKOM yueOHOro mpomecca. s odecriedeHns caMOCTOATEbHON padoThI
MIPEeroAaBaTe MK pa3padaThlBAIOTCS METOIMUYECKHE YKa3aH!s MO BHITOJHEHHIO JIa00paTOPHOMH/IPaKTHYECKON
padoThI.

Pabora ¢ iurepaTypoii, ApYruMH HCTOYHUKAMU MH(POPMALHH, B T.4. JIEKTPOHHBIMH MOKET Pean30BbIBAThCS Ha
CEMHMHAPCKHX ¥ PAKTHYECKHX 3aHATHsIX. [JaHHbIE UCTOUYHMKH MH(OPMALIK MOTYT OBITh IIPEJCTABICHBI Ha
OyMaXHOM H/MJIY 3JIEKTPOHHOM HOCUTEJISIX, B TOM 4Hcie, B ceTy Internet. IIpenogaBarens ¢hopMyipyeT Leib
PaboTHI C JaHHBIM UCTOYHMKOM MH(OPMALIUH, OIpe/iesisieT BpeMsl Ha IpopaboTKy JOKYMeHTa U (hopMy
OTYETHOCTH.

CaMo ¥ B3aMMOIPOBEPKA BHITOJHEHHBIX 3aJaHUI Yallle HCTOIb3YeTCs Ha CEMHUHAPCKOM, PAKTHYECKOM 3aHSATHU
U MMeeT CBOEH LieJIbIo MPUOOpeTeHNe TaKMX HaBBIKOB KaK HaOJIO/IeHNe, aHAJI3 OTBETOB COKYPCHHKOB, CBEpKa
COOCTBEHHBIX PE3YJIbTATOB C STATOHAMH.

Perenue mpoGIeMHBIX ¥ CUTYAllMOHHBIX 3a/a4 UCIIOJIb3YETCs Ha JIEKIMOHHOM, CEMUHAPCKOM, MTPAKTUYECKOM U
JpYrux Bujax 3aHsatuid. [TpoGieMHas/cuTyalMoHHast 3a/1a4a JOJDKHA UMETh YeTKYI0 (pOpMYJIMPOBKY, K HEl
JOJIKHBI OBITH TIOCTABJIEHBI BOIIPOCHL, OTBETH HA KOTOpBIe HEOOXOAUMO HalTH M 000CHOBaTh. Kputepun oneHku
MIPaBUJIBHOCTH PeLIeHHUs TPOOJIEMHON/CUTYAMOHHOM 3a0a491 JOJDKHBI OBITh H3BECTHB BCEM 00YYaIONIIMCS.
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€aMoCTOSI-
TeJbHas padoTa

CamocrosiTenbHas padoTa CTyJEHTOB BKJIIOYAET B CeOsI:

BrinosHeHre Mpak THYECKUX 3aJaHui;

[Ipw BHINOJHEHNM PAKTUYECKUX 3a/JAaHUH CTY/IEHT PYKOBOJCTBYETCS MTPABUJIAMH, U3JIO)KEHHBIMHU B OITCAHUH
padoTsl (orrcanue paboTHI MPEeIOCTaBIIAETC s TperoaBaresieM MO0 B 3JIEKTPOHHOM BHJIE, JTMOO Ha TBEPAOM
HOCHTEJIe, MO0 B yCTHOH (popme). CaMOCTOSITENILHO aHATM3UPYET MOJTyUeHHbIE Pe3YJIbTaThl U JiejlaeT
COOTBETCTBYIOIIE BHIBOIBL.

CamocrosiTenbHas padoTa MpoBOAATCS, sl OoJiee TITyOOKOTro YCBOSHUST IUCIIMILIMHBL, TPHOOPETEHNs HABBIKOB
padoTHI € JIMTEPATypoid, TOKyMEHTaMH, IEPBOMCTOUYHUKAMH H T.II.

Pexomennyemast ureparypa cooOIaercs IpernojaBaTeieM Ha BBOJHBIX 3aHATHSIX

CamocrosTenbHas padoTa BKJIIOYaeT 2 srana:

1-1i - opraHU3alMOHHBIN;

2-11 - 3aKpervieHne U yriryoJieHre TeOpeTUIeCKIX 3HaHUH.

Ha nepBom 3Tane cTy/ieHT IJIaHUPYET CBOI0 CAMOCTOSITEIIbHYIO padboTy,

KOTOpasi BKJIIOYAET:

- ysICHEHHe 3a/JaHus1 Ha CAMOCTOSITENIbHYIO paboTy;

- IOA0OP PEKOMEHIOBAHHOM JIUTEPATYPHI;

- COCTaBJICHHUE TIaHa padOThI, B KOTOPOM OIPEJIEIISIOTCS OCHOBHBIE ITYHKTHI ITPE/ICTOSIIIEN MTOATOTOBKH.
CocraBieHure IU1aHa JUCHUIUTMHUPYET U TIOBbIIIAeT OPraHM30BaHHOCTh B padoTe.

Bropoii aTan BKIIIOYaeT HEMOCPEACTBEHHYIO TIO/ITOTOBKY CTY/IeHTa K 3aHATHI0. HaunHath Haso ¢ u3ydeHus
PpEeKOMeH/10BaHHOH JiuTeparypbl. CTy/leHTaM peKOMeHAyeTCs TIoNlyunTh B brubimoreuno-uapopmannoHHOM
LIEHTPe MHCTUTYTa yYEOHYIO JIMTEPATypy MO TUCHMILUIMHE, HE0OX0AUMYIO JUisl 3(pheKTUBHOI paboThl Ha BCEX
BU/IaX ayAUTOPHBIX 3aHATHI, a TAKXKe JUIsi CAMOCTOSITENIbHON paOOTHI 110 N3YUYEHHIO AUCIUILUIMHEL. Y CIIEITHOe
OCBOEHHME Kypca MpeAroaraeT akTHBHOE, TBOPUYECKOE yJacTHe CTyJeHTa IyTeM IJIaHOMEPHOM, MOBCEAHEBHON
padoTsl. Bonpocsl TeM HE0OXOMMO U3YUUTh 110 XPECTOMATHITHBIM UCTOUHUKAM (Y4eOHHMKH, YaeOHbIe TocoOus 1
TIp.), T/ie MaTepuas n3jaraercsi B HauboJee JOCTYIHON hopMe, a 3aTeM IepexoauThb K GoJiee rirybokomy
YCBOEHHIO BOIIPOCOB BBIOPAHHOW TEMBI, MCTIOJIb3Ys1 pEKOMEH/IOBAaHHYIO M MHYIO JINTEpaTypy. B npouecce
WCCIIe/IOBAHNSI JINTEPATYPHBIX ICTOYHUKOB PEKOMEH/YETCs COCTaBJISITh KOHCIIEKT, JieJiasi BBIIUCKY C yYETOM
TEMBI 1 METOIMUECKUX YKa3aHUI.

B nponiecce 3T0ii paboTHI CTYAEHT JIOJKEH CTPEMUTBCS TIOHATh U 3aIlIOMHHUTH OCHOBHBIE TIOJIOKEHHUS
paccMaTprBaeMoro Marepuala, IpuMepsl, MOSICHSIOIINE €T0, a TAK)Ke pa300paThCsl B MILUTIOCTPATUBHOM
Marepua’e.

B nporiecce MoAroToBKM K 3aHATUSAM PEKOMEH/YeTCsl B3aMMHOE OOCY KJIeHHe MaTepraa, BO BpeMsi KOTOpOro
3aKPEIUISIOTCS 3HaHUS, a TAKKe IIPHOOPETAETCs] TPAKTHKA B M3JIOKEHUH M Pa3bsICHEHUH TIOJTyYeHHBIX 3HaHWH,
pa3BHUBaeTCs peyb.

9K3aMCH

IMoxroroBka crygeHTa K 9K3aMeHy BKJIIOYaeT B ce0sl TpH Tara:

- caMocTOsITeNIbHAS PaboTa B TEUEHNE CEMECTpa;

- HETIOCPE/ICTBEHHas! MOATOTOBKA B [THM, MTPEAIIECTBYIOIIME 3a4eTy/9K3aMeHy 110 TeMaM Kypca;

- TIOJITOTOBKA K OTBETY Ha BOMPOCHI, COAEpXKaIIiecs: B OuiieTax.

Jlureparypa 1151 MOATOTOBKY K 9K3aMEHY peKOMEH/yeTcs peroaaBaresieM 1 ykazaHa B DOPe. [11s1 mOnHOTHI
y4eOHOI MHpOPMALIHY U ee CpaBHEHHS JIy4llle UCIIOJIb30BaTh He MeHee ABYX YU4eOHHKOB. CTyIeHT BIpaBe caM
MIPUIEPKUBATHCS JTIOOON U3 MPEACTABIIEHHBIX B yUeOHHKaX TOYEK 3PeHUs M0 CIIOPHOM NpobiemMe (B TOM 4ucie
OTJINYHOM OT IpernojaBaTessi), HO IPH YCJIOBHM IOCTATOUYHON HAyYHOW apryMeHTalnH.

OCHOBHBIM HCTOYHHKOM ITOATOTOBKH K 9K3aMeHY SBJIAeTCS KOHCIEKT JIEKIMH, rlie y4eOHbIi MaTepra JaeTcs B
CHCTEMaTH3UPOBAHHOM BHJE, OCHOBHBIE IOJIOKEHUS €r0 AETATM3UPYIOTCS, TOJKPEIUISIOTCS COBPEMEHHBIMU
akTamu 1 HHGOPMALHEH, KOTOPHIE B CHJTy HOBU3HBI HE BOIILIM B OIyOJIMKOBaHHbIE IEYaTHbIE HCTOYHHKY. B
X0Je MOATOTOBKH K 9K3aMeHY CTyAEHTaM He0OXOIMMO oOpalaTh BHUIMAaHHE He TOJBKO Ha YPOBEHb
3aIIOMUHAHUS, HO ¥ Ha CTeIeHb IIOHMMAaHHSI U3JIaraeMbIX POOIIeM.

DK3aMeH IPOBOAKTCS IO OWJIeTaM, OXBATHIBAIOIMM BeCh MIPOMIeHHbIA MaTepral. [1o okoHYaHUH OTBeTa
9K3aMEHATOP MOXKET 33/1aTh CTYJICHTY JOMOJHUTENIbHBIE U YTOUYHSIONIME BONpockl. Ha MoAroToBKy K OTBETY IO
BOIIpOCcaM Ousieta CTyeHTy gaetrcs 30 MUHYT C MOMEHTA ITOTyYeHHsT UM OuieTa.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas IlepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.
MynabTumMeauiiHas ayAUTOPUSL.
KommnbloTepHBIit KJtacc.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCs HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BocHpusATHEe UH(POPMALIUK 00YUAIOLIUMUICS MHBATMIAMH U JIMIAMU C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y1oOHBIE TS Pa3IMUYHBIX M10JIb30BATEIIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXKHO NPECTABUTh B PA3IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELYyCMOTPET
BO3MOXXHOCTh MAcCIITAOMPOBAHHS TEKCTa ¥ U300pakeHUH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTepHATHBHBIX CIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC JUCTAHIIMOHHBIX 06paSOBaTeJ’[LHbIX TEXHOJIOTUI 1A Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHumsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C npernojaBarejieM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BaHbI 151 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPI§[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/I${, MNpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa60TbI;

- IPUMEHEHNUE TUCTAaHIUOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI IJIA OpraHnu3alu (bOpM TEKYLIETo 1 IPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’[ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIBHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B IMMCbMEHHOMN (l)OpMC, - He Ooutee yem Ha 90 MHHYT;

- TIPOJOJIKUTEIIBHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BHICTYIUICHUS 00YYaloIerocst pH 3aliyTe KypcoBor paboTH - He OoJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiiena B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1u1aHoM o Harpasienuio 05.03.01
"T'eonorust” u npocusio nogrorosku "['eonorus".
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JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. OcHoBbl (puznveckoit xumun. B 2 4 : yueOnuk / B. B. Epemun, C. U. Kapros, . A. Ycnenckas [u ap.]. - 5-e uzg., nepepad.
¥ po1. - Mockga : Jlabopatopus 3Hanuii, 2019. - 625 c. - ISBN 978-5-00101-633-5. - Tekcr : anexTponHslii // JlaHs :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/116100 (garta obpamenus: 11.02.2021). - Pexum
JocCTyma: Ijisl aBTOPU3. MOJIb30BaTENeH.

3. I'enbpman, M. . Heopranndeckas xumusi : yaeoHoe nocodue / M. U. I'enbdpman, B. I1. FOctparos. - 2-e uzg,., crep. -
Cankr-IletepOypr : Jlanb, 2021. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTpoHHSI // JIaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/167909 (nata o6pamenus: 11.02.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. CeepmiioBa, H. JI. O61asi u HeopraHu4eckasi XMMUsi: 9KCIIepUMEHTaIbHbIE 3a/Ia4M U yIIpaxHeHus : yuedHoe nocodue / H. [1.
CeepaiioBa. - Cankr-IlerepOypr : Jlanb, 2021. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anekTpoHHbIii // JlaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/168558 (narta obpamienus: 11.02.2021). - Pexum
JOCTyIa: Jjisl aBTOPU3. MOJIb30BATENIEH.

5. Adpanacspes, b. H. ®dusmueckas xumus : yuebHoe rocooue / b. H. Adanacees, 1O. I1. Akynosa. - Cankr-IlerepOypr : Jlans,
2021. - 416 c. - ISBN 978-5-8114-1402-4. - Texcr : 3neKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/168461 (mata o6pamenus: 11.02.2021). - Pexxum mocTyna : 1Mo MOIKCKeE.

6. Psi60B, B. [I. Xumus Hedr 1 raza : yuedHoe nocodue / B.J1. Psi6oB. - 3-e u3a., uctp. u jgor. - Mocksa : UTHOPA-M, 2021. -
311 c. - (Bsiciiee oopazoBanue: bakanaBpuar). - DOI 10.12737/1017513. - ISBN 978-5-16-015106-9. - Tekcr : 971eKTPOHHBIN.
- URL: https://znanium.com/catalog/product/1017513

(mata oopamenus: 11.02.2021). - Pexxum mocTyma : o HOAIICKE.

7. Kypc nekuuii 1o (pu3nIecko U KOJUIOMJHON XUMHUM: YU4eOHO-METOMIECKOe MOCOOUe AJIs CTYJEHTOB Ie0JIOrMYeCKOro
(akynbrera; / M.A. 3uranmmH, B.B. 'opbauyk . - Kazanb: Kazanckuii yuuepcuret, 2014. - 65 c. - TeKCT : 3JIeKTPOHHBIH.
URL: http://libweb.kpfu.ru/ebooks/publicat/0-763597.pdf (nara obpamenus: 11.02.2021). - Pexxum 0cTyna: OTKPBITHIM.

8 Peyrtos, O. A. Oprannueckast XuMusi : yueOHuK : B 4 yactsx / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; xynoxHuku B. A.
Yepuewos [u ap.]. - 9-e u3a. - Mocksa : Jlabopatopus 3uanuii, 2021 - Yacts 1 - 2021. - 570 c. - ISBN 978-5-906828-42-2. -
Texcr : anexktponHsiii // Jlans : anekTpoHHo-OnbIMOTeyHas cucrtema. - URL: https://e.Janbook.com/book/166749 (nata
obpamenusi: 24.05.2021). - Pesxxum noctyna: uist aBTOpU3. ITOJIb30BATENCH.

9. PeytoB, O. A. Oprannyeckast xumus : y4eOHUK : B 4 yactsix / O. A. Peyros, A. JI. Kypu, K. I1. Bytun ; XynoxHuku B. A.
UYepuenos [u jp.]. - 10-e u3n. - Mockea : Jlaboparopust 3Hanwmit, 2021 - Yacts 2 - 2021. - 626 c. - ISBN 978-5-906828-43-9. -
Tekcr : anekTponHbii // Jlansb : anekTpoHHO-OubIMOTeuHast cuctema. - URL: https://e.Janbook.com/book/166750 (aata
obpamienus: 24.05.2021). - Pexxum foctyna: [uist aBTOPU3. MOJIb30BATENCH.

10. PeytoB, O. A. Oprannueckast Xumus : y4eOHUK : B 4 dactsax / O. A. Peyros, A. JI. Kyp, K. I1. Byrun ; xynoxuuku B. A.
Yepuewos [u ap.]. - 8- u3a. - Mocksa : Jlabopatopus 3uanuii, 2021 - Yacts 3 - 2021. - 547 c. - ISBN 978-5-906828-41-5. -
Tekcr : anexktponHsiii // Jlans : anekTpoHHO-OnOMOTeYHast cuctema. - URL: https://e.Janbook.com/book/166751 (nata
ooparenus: 24.05.2021). - Pexxum goctyna: 1jist aBTOPH3. MOJIb30BaTeNeH.

11. Peytos, O. A. Opraanyeckas xumus : yudeOHuK : B 4 dactsax / O. A. Peytos, A. JI. Kypu, K. I1. Bytun ; xynoxauku B. A.
Yepneros [u ap.]. - 7-e 3. - Mocksa : Jlaboparopus 3Hanui, 2021 - Yacts 4 - 2021. - 729 c. - ISBN 978-5-906828-40-8. -
Tekcr : anekTpoHHbii // Jlanb : anekTpoHHO-OubIMoTeuHas cuctema. - URL: https://e.Janbook.com/book/166752 (nata
obpamienusi: 24.05.2021). - Pexxum foctyna: uist aBTOPU3. TOJIb30BATENCH.
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12. llep6una, A. 3. Opranudeckas xumust. OCHOBHOM Kypc: yueOnuk / A.D. llep6una, JI.I'. Matycesuy; [Tox pea. A.D.
[ep6unst. - Mocksa : HUL] MTH®PA-M; Mumnck : HoB. 3Hanue, 2013. - 808 c.: un.; . - (Briciiee odpa3osanue: bakanaBpuar).
- ISBN 978-5-16-006956-2. - Tekcr : anektponnsiii. - URL: https://znanium.com/catalog/product/415732 (nata o6parieHus:
24.05.2021). - Pexum goctyna: 1o NOJIUCKE.

13. Iab6apos, 0. C. Oprannyeckast xumus : yueOnuk / 0. C. [llab6apos. - 5-e usn., crep. - Cankrt-IletepOypr : Jlanb, 2021. -
848 c. - ISBN 978-5-8114-1069-9. - Tekcr : aneKkTpoHHbIH // JIaHb : 371eKTpoHHO-OnbmoTeuHas cucrema. - URL:
https://e.lanbook.com/book/167911 (nara obpamenus: 24.05.2021). - Pexxum jroctyna: Juist aBTOpU3. TOJIb30BATEIICH.

14. Cuporkus, O. C. DBosonus TeOpUK XUMUUYECKOTo cTpoeHUs BemiecTsa A.M. ByTiiepoBa B yHUTapHYI0 TEOPUIO CTPOEHUS
XMMUYECKUX COeJHEHUI (OCHOBHI elnHOoi xumun) : MoHorpacdus / O. C. CupotkuH. - Mocksa : UHOPA-M, 2021. - 247 c. -
(Hayunas meicib). - ISBN 978-5-16-009053-5. - Tekcr : anektponnsiil. - URL: https://znanium.com/catalog/product/1036451
(mata obpammenus: 24.05.2021). - Pexum nocTymna : o HOAIICKE.

JonoJHUTebLHAS JUTEpaTypa:

1.001as 1 HeopraHuyeckasi XUMust: yueOHoe TTocoOKe [Isi CAMOCTOSITeNIbHOM padboThl cTyaeHToB / Kazan. denep. yH-T; [Hayd.
pel.: 1.X.H., mpod. ®. B. [leBstos, n.X.H., mpod. H. A. Viaxosuu].- U.1. O6mmas xumus / [cocT.: P. P. AMupos u ap.].- Kazans:
Kazanckuit yausepcuret, 2011. - 142 c. Tekcr : anektpoHssiit. - URL:

https://kpfu.ru/docs/F355537540/neorgl.pdf
(mara obpamenus: 11.02.2021). - Pexxum 0CTyma: OTKPBITHI.
2. OOmiasi ¥ HeopraHu4yeckasi XUMUsL: yaeOHOe TTocoOue Tk CAMOCTOSITEILHOIM padoThl cTyaeHToB. Yacts I1.

Xumws anemenTos / I'.A.Booc, T..Berukora, @.B.[leBsaros, }0.1.3sBkuna, H.JI. Ky3smuna, M.IT.KyteipeBa, H.A.YnaxoBuy,
P.I".®urieBa, B.B.Yesena. - Kazans: Kazanckuii yausepcuret, 2011. - 140 c. Tekcer : anekrponssiid. - URL:

https://kpfu.ru//staff_files/F1474925045/Rukovodstvo.po.obschej.himii_chast.I_2011end.pdf (nata obpamenus: 11.02.2021).
- PesxuM poctyna: OTKpBITHII.

3. TlonoBa, A. A. ®dusnueckas xumusi : ydeOHoe nocodue / A. A. Tlorosa, T. B. ITonosa. - Cankrt-IlerepOypr : Jlanb, 2021. -
496 c. - ISBN 978-5-8114-1796-4. - Tekcr : aneKTpoHHSIii // JlaHb : anekTpoHHO-OMOIMoTeYHast cuctema. - URL:
https://e.lanbook.com/book/168801 (nara obpamenus: 11.02.2021). - Pesxxum jroctymna: uist aBTOpU3. TOJIb30BATEIICH.

4. TunoBble pacyeTsl IO PU3MYECKON U KOJUIOMJHOW XUMUH : ydeOHoe rnocodue / A. H. Baciokosa, O. I1. 3apauunna, H. B.
Haconoga, JI. U. [Tepenénkuna. - Cankt-IlerepOypr : Jlanp, 2021. - 144 c. - ISBN 978-5-8114-1605-9. - TeKcT : 91eKTPOHHBII
/! Jlanb : anekTpoHHO-OMOMMOTEeYHast cucteMa. - URL: https://e.lanbook.com/book/168647 (mara odpamenus: 11.02.2021). -
Pexum nocryna: ajist aBTOpu3. MOJIb30BaTENEH.

5. Badkuna C.C., Booc I'.A., Berukosa T.W., [lesitoB ®@.B., Ky3smuna H.JI., Kyteipesa MLII., Canbhukos 10.1., CanpbikoBa
3.A., Tumorienko F0.M. Meroauueckoe mocodue no odIei XUMUK JIJIs1 CAMOCTOSITEIbHOM paboThI CTYIeHTOB. - Ka3aHb:
Kazancknit yamsepeurer, 2009. - 131 c. Tekcr : anekrponHbiid. URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (naTa oOpamieHus:
11.02.2021). - Pexxum goctymna: OTKPBITHII.

6. Boposnes, 1. B. Oprannueckast XuMusi: TEpPMHUHBI M1 OCHOBHBIE peakiy : yueOHoe rocodue / U. B. Boposnes. - 4-e u3p. -
Mockga : Jlabopatopust 3Hanumii, 2020. - 362 c. - ISBN 978-5-00101-752-3. - Tekcr : ayekTponHsIii // Jlans :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/135514 (nata obparmenus:: 24.05.2021). - Pexum
JIOCTyIa: 1J1s1 aBTOPU3. TOJIb30BaTEIEH.

7. YOpoBckasi, M. A. OcHOBBI Oprann4eckoi xumuu : yuebHoe nocodue / M. A. FOposckasi, A. B. KypkuH. - 4-¢ uzz. - Mocksa
: JJaboparopus 3Hanu#, 2020. - 239 c. - ISBN 978-5-00101-757-8. - Tekcr : anekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OubmoTeunas cucrema. - URL: https://e.lanbook.com/book/135515 (nata obparenust: 24.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

8. lpanoB, B. I'. Oprannueckast xumus1. Kpatkuii kypc: yuebHoe nmocoodue / eanos B.I'., I'ea O.H. - Mockea: KYPC, HUL]
NHO®PA-M, 2018. - 222 c. - ISBN 978-5-16-101306-9. - Tekcrt : anektponHsid. - URL:
https://znanium.com/catalog/product/912392

(mata oopamenus: 24.05.2021). - Pexum mocTyma: 1mo moJimcKe.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.07 Xumus

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

Hanpasnenue nogrorosku: 05.03.01 - I'eonorus

IIpodpus noaroroku: Leonorus

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma 00yueHus: 3a04HOE

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON 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 14 u3 14. IEl YHH



http://www.tcpdf.org

