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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 n3 15.




Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

Mporpammy nucuunnuHel paspabotan(a)(v): 3aBenytowmii kadenpoii, A.H. (npodpeccop) Ammpos P.P. (Kadenpa
HeopraHn4eckom xumMun, Xumumdeckuii MHCTUTYT uM. A.M. Bytneposa), Rustem.Amirov@kpfu.ru ; BOUEHT, K.H. (BOLEHT)
Bbiukosa T.W. (Kadbenpa HeopraHM4eckom xmMumn, XuMmnyeckuin nHCTUTyT M. A.M. bytneposa),
Tamara.Bychkova@kpfu.ru ; noueHT, k.H. (BoueHT) KypbaHranuesa A.P. (kagoepa opraHM4eckoi U MeAMLUHCKON
XMMmnK, Xummyeckuin ntHetutyt um. A.M. Bytneposa), almira99@mail.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OriK-6 CnocobeH 1cnonb3oBaTth B NPOJECCUOHANBbHON AeATENbHOCT OCHOBHbIE 3aKOHbI

COM3UKKM, XUMWK, HAYK O 3emne 1 BUoNorMu, NPUMEHSTbL METOLbI MaTEMATUYECKOrO
aHanM3a u MoAeNMpPOBaHNs, TEOPETUHECKUX U SKCNEPUMEHTANbHBIX UCCNEeA0BaHUIA,
npuobpeTaTb HOBblE MATEMATUYECKNE N ECTECTBEHHOHAYYHbIE 3HAHUS, UCMONb3YS
COBpPEMEHHble 0bpa3oBaTenbHble N MHPOPMALMOHHBIE TEXHONOMK;

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- NMOHVMATb OCHOBHBIE 3aKOHbI XMMUW 11 UX 3HAYEHWE, POSb XMMUYECKMX SNEMEHTOB B HONOrMYECKMX NPOoLECCax.
06wue 3aKOHOMEPHOCTW NPOTEKAHNS XMUYECKUX PeaKLii B pacTBopax v TBEPLOV ¢pase, OCHOBbI XMMNYECKON
TEPMOOVHAMUKMN N KUHETUKN;

JonxeH ymeTb:

- obnapatb TeopeTn4eCcKknMm 3HaHnAMmM o CTpoeHn atoMoB BelleCcTBa, npupone XUMNYECKOW CBA3N, nepmnoanyeckom
3aK0OHe, U3BMEHEHMNSAX CBONCTB 9/IEMEHTOB nepmoumquKoﬁ CUCTEeMbIl, OCHOBax TepMognHaMnk, KMHETUKKn, npoueccos
B pactBopax, CTPOEeHNN KOMMNEKCHbIX COEeOVHEHWIA;

JonxeH BnaneTb:

- OPUEHTMPOBATBLCSA B OCHOBHbIX MOHATUSAX XMW, CBONCTBAX 3/IEMEHTOB- HEMETA/INIOB U METAJINIOB rpymnn
NepuoamnYeCcKoin cucTeMbl 1 Ux BUONOrNYECKO Ponu;

- r|p|/|o6peCT|/| HaBblKN COCTaBNEeHUsA XMMN4eCKnx ypaBHeHvu7|, peweHnsa 3ana, 06 BSACHEHUS CBONCTB 9NEMEHTOB U UX
COEeOVHEHUI HA OCHOBE 3aKOHOB XMW, npoBoOOUNTb XUMUYECKNE 3KCNEePUMEHTbI A 00 BSACHATbL npouncxoasdwmne
ABNeHns.

LonxeH OeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- BNafeTb OCHOBHbIMY 3aKOHaMu 0bLei XUMnn, FrOTOBHOCTb UHTEPNPETMPOBATL 32aKOHOMEPHOCTU B U3MEHEHMUN
CBOWCTB 9/1EMEHTOB B CBS3M C UX 3NEKTPOHHbLIM CTPOEHNEM (MONOXEHNEM B MEPUOANYECKON CUCTEME).

- NPOrHo3npoBaTb CBOWCTBaA BELECTB Ha npumepe oOHOTUMHbIX COeOVHEHU, CrNocoBHOCTb aHannsmpoeaTtb
pe3ynbtaTbl 3KCNepuMeHTa 1N genatb 060CHOBaHHbIE NpPOrHocTnyeckne BbiBOObI.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

LaHHaa oucumnnuHa (Mogynb) BkatodeHa B padaen "B1.0.05 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOWA
obpasoBatenbHoii nporpammel 06.03.01 "Bronorusi (bruonorns)" n oTHocKTCS K 0693aTENbHBIM ANCLMMINHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuMnInHLI (MOAYNS) B 3a4eTHbIX eAMHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyualoLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuML(bl) HA 288 yaca(os).

KoHTakTHas pabota - 106 4aca(oB), B TOM Yucne nekumm - 38 4aca(oB), npakTuyeckmne 3aHsTus - 0 Yyaca(os),
nabopaTtopHble paboTbl - 68 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas paboTa - 128 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3K3aMeH B 1 CEMeCTpe; 9K3aMeH BO 2 CEMECTPE.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Bupgbl 1 yacbl KOHTaKTHOM paboThl, Camo-

MX TPYA0EMKOCTb (B Yacax) cToS-

N Paspenbl gucumniunHbl / Ce- [Nekuumn,llekunm Npaktu-|Mpaktn-fla6opa-lla6opa-| T€Nb-
Moanyns MEeCTP| Bcero | B 3/1. | YeCKue [yeckue |[TOpHble |TOpHble| Has

copme [3aHATUSA, B an. [paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. OCHOBHbIE MOHATUSA N 32KOHbI XUMUW.
1. |OCHOBHbIE KNacchbl HEOPraHN4Yeckmx 1 2 0 0 0 6 0 4
coefVHeHWi

Tewma 2. CtpoeHue atoma. Neproanyecknii
3akoH MeHgeneesa v nepnoamnyeckas

2.
CMCTEMA XMMUYECKMX SNEMEHTOB 1 2 0 0 0 0 0 4

3 Tema 3. MeTon MonekynsipHbix opbutaneli 1 > 0 0 0 0 0 4
(MO)

Tema 4. TepmoonHammka XMMU4eCcKmx

npoueccos. NepBblii 3aKOH TEPMOANHAMUKN.

4. |3akoH "ecca. Bropoi 3akoH TepmognHamumku | 1 2 0 0 0 0 0 8

Tema 5. XuMuyeckas KWHETUKa 1 paBHOBECHKE.
CKOpOCTb XUMNYECKUX peaKLl,IAI7I.

5. IMonekynsipHOCTb M NOPSAOK peakuuu. 1 2 0 0 0 6 0 6
O6paTtumble npoueccol. MpuHumn Ne-
atenbe
Tema 6. PacTBopbl HeanekTponntos PacTsopbl

6. [21EXTPONMTOB. Bogna kak pactBopuTenb. 1 5 0 0 0 6 0 8

" |BooopoAaHblii M rMAPOKCUNBHBIA NokasaTenu

Tema 7. T'voponna conei. CTeneHb 1
7+ koncTanTa ruaponuaa 1 2 0 0 0 6 0 6

Tema 8. OCHOBbI 3N1EKTPOXUMUM.

8. |OkncnuTenbHO-BOCCTAHOBUTENbHBIE (pedoke) | 1 2 0 0 0 6 0 8
noTeHumanbl
Tema 9. KomnnekcHble coeanHeHns
OnucaHne XMMnYyeckKom B3N B KOMMIEKCHbIX

9 1 2 0 0 0 6 0 6

" |coeanHeHnsIX (MeTon BaneHTHbIXM CBA3eNn)

Tema 10. [MpeomeT opraHN4ecKom XumMmu.
CTpoeHune opraHnyeckmnx coegnHeHni. Tunbl
XVIMUYECKUX CBA3EN B OpraHnyecKmnx
10.
0 coeanHeHnax. HacblweHHble yrnesoaopoabl 2 2 0 0 0 4 0 6
(ankaHbi)

Tema 11. OTneHoBbIE YrNeBoLopOab
(ankeHbl). YrnesoaopoAabl ¢ ABYMS ABOWHbLIMU
1. CBSA3SIMU (ankaaneHbl) 2 2 0 0 0 4 0 8

Tema 12. AuetuneHoBble Yrnesogopoabl

(ankumHbl). Lnknnyeckme yrnesonopoibl
12. (LMKNoanKaHbi) 2 2 0 0 0 4 0 10
13. ;raepMeenl-ulf)J,. Apomatuyeckme yrnesonoponp 5 5 0 0 0 4 0 10
Tema 14. [anoreHnpon3BoaHble
14. yrnesonopofos. Cnuptbl. AMUHbI 2 4 0 0 0 4 0 10
15. Tema 15. KapboHunbHble coennHeHns 5 5 0 0 0 4 0 10

Tema 16. KapboHoBble KMCNOTbI.
16.|OkcmkapboHOBbIE KMCNOTbI. AMUHOKMCNOTHI 2 4 0 0 0 4 0 10
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 17. Yrnesogpl. MoHO-, on- n
17. nonucaxapuabi 2 2 0 0 0 4 0 10
MToro 38 0 0 0 68 0 128

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHblE NOHATUSA U 3aKOHbI XUMUU. OCHOBHbIE K/1acCbl HEOPraHMYeCcKMX coeguHEeHUn

3aKoH COXpaHeHMs Macchbl U 3Heprumn. ATOMbI U MOMNEKY b, NX Macchbl. Monb, MOnsipHas Macca. 3akoH MOCTOSHCTBA
CoCTaBa, CoeMHeHUs nepeMeHHoro coctaea. ['azosble 3akoHbl: ["ein-Jlioccaka, bonna-MapuotTa, ABoranpo,

06 beanHEHHbIN ra3oBblil 3aKoH. MapunanbHble faBneHNs ra3oB. SKBMBANIEHTHbIE MAcChl, 3aKOH 9KBUBANEHTOB - 2 Yaca.
OCHOBHbIE KNnaccbl HEOPraHNYECKNX COEANHEHWNIA: OKCUAObI, TMOPOKCUAbI, KNCNOTbl, CPEAHUE, KACIbIE U OCHOBHBIE COMN,
MX CBOWCTBA, NOy4yeHne 1 HOMeHKnaTypa- 2 yaca.

Tema 2. CTpoeHue atoma. Nepuonuyecknin 3akoH MeHageneesa u nepuognyecKkas CUCTeMa XMMMUYECKUX
3/1IeMeHTOB

I'Iepmo,u,mquKMVl 3akoH MeHnoeneesa n nepunoandyeckada cucteMa XxmMn4ecknx anemMeHToB.

MnaHetapras mogenb atoma. lNoctynaTbl Bopa. BonHoBoM xapaktep ABuXeHus anekTpoHa. KBaHToBble yncna,
3NeKTPoHHble opbutanu. 3anpet Maynu. Mpasuno XyHoa. 9gdekTsl NPOHUKHOBEHUS 1 9KPaHNPOBAHUS ANEKTPOHOB.
KonnyecTeo anekTpOHOB Ha YPOBHSIX 1 MOAYPOBHSX, NOCNEA0BaTeIbHOCTb 3arofHeHWs UX anekTpoHamu. Mpasuna
Kneukosckoro. [posanbl anekTpoHOB- 2 Yaca.

Tema 3. Meton MmonekynsapHbix opéutanen (MO)

CoBpeMeHHble NpeacTaBneHns 0 CTPOEHMN atoMa. 3anofiHEHNE SNEKTPOHAMUN SHEPreTUYECKMX YPOBHEN 1 NOAYPOBHEN
aToma. IameHeHve CBOMCTB aTOMOB MO repuogam u rpynnam. (2 yaca). Meton BaneHTHbIX CBA3EN METOL MONEKYNSPHbIX
opbutaneit. MexmonekynsipHoe B3aumoeicTeme (cunbl BaH-nep-Baansca). BogoponHas ceasb. Metannnyeckas
CBA3b. TBepAble BelWEeCTBa C MONEKYNSAPHOWN, aTOMHOW, NWOHHOM, METaNNNYeCckon KpUCTaninyeckom peweTkomn, nx
CBOMNCTBA- 2 Yaca.

Tema 4. TepMmoanHaMMKa XMMmn4eckux rnpoueccos. lNMepBblil 3aKOH TepMoaMHaMUKKU. 3aKoH Mecca. Bropow 3akoH
TepMoAVHaMUKH

OCHOBHbIE NMOHATUS: cUCTEMA, (pasa, KOMMOHEHT, NapamMeTp, dyHKUMs. MNepBblii 3aKOH TepMOAMHAMUKX. BHyTpeHHSS
SHepPrus, 3HTaNbMNUs, X M3MEHEHVE B pa3nnyHbIX npoueccax. 3akoHbl 'ecca v JlaByasbe-/lannaca. CtaHOapTHble
3HTanbMUK 06pa30BaHUS COEAVHEHWA. DHTaNbNNS pacTBOpeHus. I3o6apHo-u3oTepMmyeckuii noteHuman (ceoboaHas
aHeprusa 'mbbca). SHTPONUS Kak Mepa BePOSITHOCTU COCTOSIHWSI CUCTEMBI. YCNOBUSI CAMOMPOM3BOIbHOTO NPOTEKaHUS
npoueccoB. Oco6eHHOCTM TEPMOAMHAMUKIN XMBbIX OPraHM3MoB- 2 Yyaca.

Tema 5. XuMnyeckasi KUHeTMKa u pasHoBecue. CKopocTb XumMmnyeckux peakuuin. MonekynsipHocTb ¥ NOpsaoK
peakuumn. O6patumsie npoueccol. MpuHuun Ne- LLatenbe

CKOpOCTb XMMMYECKOW peakumm. AKTUBHbIE MONEKYNbI, 3HEPrvs akTneaumu. BnusHrne Temnepatypbl Ha CKOPOCTb
peakuun (Npasuno BaHTt-INoddpa). 3akoH feincTBNS Macc, KOHCTaHTa CKOPOCTH peakumm, MONEKYNSPHOCTb U NOPSLOK
peakuun. Katanma roMoreHHbli, reteporeHHbId, qoepMeHTaTuBHbIR. LienHole peakuuun. doToxmMmuyeckme, ConpsxXeHHble,
konebatenbHble peakumun. ObpaTtumble peakuun. KoHCTaHTa XMMMYECKOro PaBHOBECKWS 151 FOMOMEHHBIX U reTepOreHHbIX
cucteM. CBA3b KOHCTaHTLI paBHOBECUS C aHepruei Mnbbca. BnusHne pasnnyHbix (0akTOpoB Ha XUMUYECKOE
pasHoBecwue, npuHuun Jle Warenbe-bpayHa- 2 yaca.

Tema 6. PacTtBopbl HeanekTponutoB PacTBopbl anekTponutos. Boaa kak pactsoputenb. BoapopoaHbin n
rMAPOKCUNbHbINA NoKa3saTtenu

PacTtBopbl UCTVHHbBIE U KonnouaHble. Cnocobbl BeIpaXeHns Coaep>XaHus pacTBOPEHHOro BEWECTBa B pacTBope
(KOHUEeHTpaumMsi pacTBopa): MaccoBble LONW, MOJIbHbIE A0MN, MONSIPHAS KOHLEHTPaUWs, 3KBUBaNEHTHas KOHLEHTpaLuus
(HopManbHOCTb), MONSINBHOCTL, MONbHAas Aons. PacTBopbl naeanbHble 1 peanbHble. PacTBOPUMOCTb rasos, XUAKOCTEN 1
TBEPAbIX BEWECTB, ee 3aBNCMMOCTb OT TeMnepaTtypbl U AaBneHus. SHTanbnus pacteopeHus. Maopataums
(conbBaTaums). OcMoc, ocMOTMYeCKOoe faBneHue, 3akoH BaHT-Mododpa. N3oToHuYeckune, runep- u runoToHnYeckmne
pacTeopbl. [laBneHune napa pacTBOpPUTENS Had PacTBOPOM, TeMMNepaTypbl KUMEHNs U 3aMep3aHnsl pacTBOPOB, 3aKOHbI
Payns. isoToHnYeckmii KoagodpmumeHT- 2 Yaca

Tema 7. Fu,u,ponua conein. CteneHb U KOHCTaHTa rmoponusa

Ounccounaums Boabl. loHHoe npoun3seneHve Boapl. Juccoumauns B pacTeope cnabbix afeKTPONMTOB (KUCNOT,
ocHoBaHuit). CTyneHyaTas auccoumaumst cnabbix anektponutoB. CTyneHyatble 1 oblas KoOHCTaHTa Auccoumnaumn.
3akoH pasbasneHus Octeanbaa. CteneHb auccoumnaumnn. BooopoaHslli U ruapoKCUnbHbIn nokasatenu. Mmaponns
coneii. ObpatuMblii 1 HeobpaTUMbIA FTMAPONN3 CONEN.

Tema 8. OcHOBbI ANNEeKTPOXUMUN. OKuncnuTenbHO-BOCCTaHOBUTENbHbIE (pe,D,OKC) noreHuuanbi
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

OKnCNNTEeNbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. 306paxeHne oKnc-nnTeNbHO-BOCCTAHOBNTENbHBIX (PEO0KC-) CUCTEM
METOLOM MoJypeakuunin (HacTHbIX peakuuii). OKMCIUTENbHO-BOCCTaHOBUTENbHBIV (PeLOKC-) NOTeHLMan Kak
KONMYECTBEHHAs XapakTepucTKa penokc-cucTeMel. YpaBHeHe HepHeta. CTaHoapTHble peaokc-noTeHuuanbl 1
cnocobbl 1x onpeneneHvsl. BoooponHbiit anekTpoa. SNeKTPOXMMUHECKUIA PSia HANPSXXEeHUA METanNoB. 3aBUCUMOCTb
BE/IMYMHBI PELOKC-NOTEHLMANa CUCTEMbI OT KOHLIEHTpaUMU MOHOB, TemnepaTtypsl, pH, komnnekcoobpasosaHus B
pacTBope. Penokc-noteHumanbl 1 oLeHKa HanpasneHUs U NMOHOTbI MPOTEKAHNS OKUCIMTENBHO-BOCCTAHOBUTENbHbIX
peakuuii. 3aBMCUMOCTb MeX Iy BENMYMHAMY PELOKC-MOTEHLIMANOB CUCTEM U U3MeHeHueM aHeprn Mmbbea.

OKMNCNNTENbHO-BOCCTAHOBUTENBHbBIE MPOLECCHI C YHaCTUEM 3NEKTPU-YECKOrO TOKA. DNEKTPUYECKUA TOK KaK CUNbHERLNI
OKMCNISIOWMIA 1 BOCCTAHABNMBAKOWNIA areHT. VIHepTHbIE 1 aKTUBHbIE 3NeKTPoLbl. CXeMbI MPOLLECCOB HA 3NeKTpoaax npwu
9MEeKTPONN3e pacnnaBoB 1 BOLHbIX PACTBOPOB.

Tema 9. KomnnekcHbie coegmHeHusi OnMcaHme XMMMYeCcKoW CBSi3n B KOMIMJIEKCHbIX COeAUHEeHnsX (MeTon,
Ba/IeHTHbIX CBS3en)

BaxHenwwe noHatus. NonoxeHuns Teopun BepHepa. LieHTpanbHbI aToM, BHEWHSAS U BHYTPEHHSAS cdhepsl,
KOOPAMHALMOHHOE YMCNO, AP0 KOMMNeKca, ero 3aps, rnasHas u noboyHas BaneHTHocTU. HomeHknatypa
KOOPAMHALMOHHbBIX COeaNHEHWA.

TunnyHole KOMI'IJ'IeKCOO6pa3OBaTeJ'II/I. CDaKTOpr, onpenendwouwmne CNoCOBHOCTb aTOMOB U MOHOB BbICTyNnaTb B Ka4eCTBe
KOMI'IJ'IeKCOO6pa3OBaTeJ'I$|. TunnyHble nuraHabl. (DaKTOpr, onpenendwouwmne CNocobHOCTb MOiekyn n NOHOB BbICTYMNaTb B
KayecTtse nuraHaos. [1eHTaTHOCTb nMraHaoB. XenatHble KOMMNAEKChI. nOHMFI,EleprIe KOMMeKchbl.

CoBpemMeHHas Teopust CTPOEHNS KOMMNEKCHbIX COeAMHEHUI. KoBaneHTHble (C LOHOPHO-aKLEeNTOPHON 1 AAaTUBHOW
CBSI13b}0) Y MOHHbIE KOMMNNeKehl. MMbpuansaums atoMHbIx opbuTanei npy KoOMNIekcoobpasoBaHUM 1 reoMeTpus
KOBaNIEHTHbIX KOMMNEKCOB. BHyTpu- 1 BHeWHeopbuTanbHbie KOMNNEKChl. Teopust KPUCTaNNMYECKOro Nofs 1 Teopus Nons
nuranpos. CnekTpoxnuMmnyecknii psaa. Hn3ko- n BbICOKOCNMHOBbLIE KoMMneKchl.[ToBeaeHne KOOpANHALNOHHBIX
COelIMHeHNIA B pacTBopax: auccoumnauus, nabunsHOCTb, MHEPTHOCTL. MonHas u cTyneH4YaTble KOHCTaHTbI YCTONYNBOCTH
(HecToMKOCTM).

Tema 10. I'Ipe.u,me'r opraHM4ecKkor XuMuu. CTpoel-me opraHM4yeckux coe gUHEHUN. Tunbl XAMUYECKUX CBA3EN B
opraHn4eckux coeguHeHusX. HacbiLw,eHHble yrnesoaopoabi (ankaHbl)

I'IpeumeT Opr&HW—IGCKOVI XUMUN N CBA3b C OPYrmMn XMMNYEeCKNMIN HAyKaMN, 6I/IOJ'IOFVIeI7I, MeaNLMHOR. CblpbeBbIe
NCTOYHUKKN OpraHn4eckunx coeauHeHuin. 3HadeHne coequHeHui yrnepona B ﬂpaKTMHeCKOIZ 0eATeNIbHOCTU
yenoseveckoro obuecTsa.

DopMnpoBaHME 1 OCHOBHbIE MONOXEHUS TEOPUN CTPOEHUS OPraHNYeCcKnx coeanHeHnin. Visomepus, romonorums,
nzonorus. CTpykTypHas usomepus 1 ee pasHoBMAOHOCTM (C npuMepamu). [pocTpaHCTBEHHAs n3oMepus:
KOHpUrypaunoHHas n KoHopMaLMoHHas.

Tunbl XMMUYECKOW CBA3W: MOHHAS, KOBANIEHTHAs, ceMnnonspHas, sogopoaHas. Martematmyeckme MeToabl OnmcaHns
9NEKTPOHHOro CTPOEHNS MONEKy: MeTo MonekynspHbix opbutanein (MO JIKAO), meTon BaneHTHbIX cBsideit (BC),
Teopus pes3oHaHca.

ONeKTPOHHbIE KOH(UIYPaLWKM 1 BaNeHTHbIE COCTOSIHUS 9NEMEHTOB BTOPOro nepuoga. Mmbpuamsaums v rubpugHsie
opbuTtanu. MpocTble 1 KpaTHble CBA3M (O- U TI-CBSA3U). VX onncaHue Ha OCHOBE NpencTaBneHnii 06 sp-, sp2- u
sp3-rnbpuamsaumnu.

Knaccundomkaums opraHnyeckmx coeamHeHmin. Knaccmdgoukaums opraHnyeckmx peakumii: peakumm 3ameLeHms,
NPUCOEAVHEHNS, OTWENNEHUS, LUKNONPUCOEANHEHNS, OKUCIIUTENBbHO-BOCCTAaHOBUTENbHbBIE peakummn n
neperpynnupoBku. MNMoHATME 0 MeEXaHM3Me pPeakLUnn: MPOMEXYTOYHbIE YaCTULbl, NTEPEXOAHOE COCTOSHME. KnHeTnyeckui
N TEPMOONHAMUNYECKUI KOHTPOMb. TUMbI pa3pbiBa XMMUYECKOA CBA3M (FOMONUTUYECKNIA U FeTEPONMTUYECKIIA). VIOHBI,
cBoboaHbIe paaukanbl. NEKTPOUNbHbIE Y HYKNeo(UIbHbIE YHaCTULLbI U peareHTbl.

["oMonornyeckuin pag ankaHoB, Nx M3oMepust u HoMeHknatypa. Cnctematmdeckas HomeHknarypa UIOMAK,
paunoHanbHas n TpMBManbHas HOMeHknatypa. HomeHknarypa v n3oMepus ankuibHbIX pagnkanos.

MpUPOLHbIE CTOYHMKM ankaHoB. OCHOBHbIE METOAbI CUHTE3A: FMAPUPOBaHNE HENpeLenbHbIX YrNeBoL0OPOAOB,
BOCCTaHOB/IEHVE ranoreH- 1 KUCIOPOACOAEPXKAlLMX COAePXaLMX COeAMHEHNI, peakumn Biopua, [ioma, anektponus
coneli kapboHOBbIX KCNOT (anekTponud Konbbe), neinctene Boabl Ha peakTuBbl pUHbSPA, pa3noXxeHne rmapasoHoB
anbernaos 1 KETOHOB.

ONeKTPOHHOE CTPOEHME aNkaHOB Ha OCHOBE NpefcTaBneHnii o sp3-rnbpuamsavmn. Mpupona C?C n C?H cesizeli B
ankaHax. [nuHbl cBsA3€ei 1 BaneHTHble yribl. [IpocTpaHCTBEHHOE CTPOEHMNE HACBIWEHHbIX YrNeBoaoponoB. [oHaTne o
KOHChopMaumsx 1 KOHgopMepax ankaHos. [NpoekumnoHHble doopmynbl HetomeHa. KoHgpopMaumm aTaHa, nponaHa, bytaHa
1 BbICLWIMX ankaHoB. SHepretTudeckas guarpamMmma KoHgOpPMaLUMOHHOIO COCTOSIHUS MONEKy bl ankaHa. dakTopsl,
onpenensowme 0THOCUTENbHYIO CTabnnbHOCTb KOHZDOPMEPOB.

®dunsnyeckne CBOMCTBA NapauUHOB 1 NX 3aBUCUMOCTb OT ANNHbI U CTENEHW PA3BETBIEHHOCTN YrNEBOAOPOLHON Lenu.
XuMmnyeckue ceoncTtea. Peakuum, npoTtekarowme ¢ roMonUTUYECKNUM paspbiBOM CBA3N. MexaHn3M LenHbIX
CBOOOOHO-paAMKaNbHbIX peakumii 3amelleHuns B ankaHax. Peakumm ranoreHnpoBaHus (xnopupoBsaHue, 6poMupoBaHue,
noguposaHve, ptopmposaHune). PernoHanpasneHHOCTb ranoreHMpoBaHns pa3BeTBIEHHbIX allkaHoB.
CynbhoxnopuposaHue, cynbgooKUCNEHNE, HUTPOBaHUE, okncneHve. CenekTMBHOCTb paankanbHbIX peakLuii u
OTHOCUTENbHAS CTAbWNIBHOCTb anKUbHBLIX PAAUKanoB. TEPMUYECKUIA N KaTaNMTUYECKNIA KPEKMHT.

Tema 11. OTuneHoBbIe yrnesonopoabl (ankeHbl). Yrnesonoponbl ¢ ABYMSA OBOMHbIMU CBA3SIMU (aNKaaueHbl)
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

"omonoruyeckuin pag ankeHoB. Cuctematnyeckas HomeHknatypa VIOMAK, paunoHansHas HomeHknatypa. N3omepus B
pagy ankeHoB: N30Mepus YrnepoaHoro ckeneta, No3MuUMoHHas nsomepust (M3oMepust NONOXEHNS), KOHPUrypauMoHHas
(umnc-tpaHc- unu E,Z-) naomepus, mexknaccosas nsomepus. CtpoeHue ankeHos. MNMpupona C=C ceaA3n
(sp2-rnbpuamsaums). TepMoamHaMmyeckas yCToinuMBoCTb ankeHoB. Pnsnyeckrne CBONCTBA ankeHoB.

Cnocobbl NonyYyeHnst ankeHoB: a) KaTanUTUYECKOe AErMAPUPOBaHNE ankaHoB, KPEKMHT opakLmm Cbipoil HedoTu; 6)
rMApUpoBaHNe OUEHOB; B) BOCCTAHOBNEHNE anknMHOB HATPUEM B XNOKOM amMunake, JUMMULOOM; r)
JernaporanoreHnpoBaHue MOHOranoreHnpPou3BoAHbIX YrNeBoAOPOA0B; A) AeranoreHnpoBaHe BULMHaNbHbIX
JvranoreHankaHos; e) gerngparauusi CnMpToB; X) peakuns Buttura; 3) TepMmyeckoe pasnoxXeHns YeTBepTUYHbIX
aMMOHMEBbIX OCHOBaHWI (Npasuno "odmaHa).

Peakuun anekTpounbHOro NpucoeanHEHUs K onedprHam: NprMcoeamHeHve raioreHoB, ranoreHoBo4opPoaoB, KUCHOT,
BoAbl. MexaHn3Mm peakuuii aneKTPoUNbHOTro NPUCOEONHEHUS: TI- U O-KOMMNEKCbI, KNACCUYeCKMe N OHUEBbIE KaTUOHBI.
CTepeoxuMns anekTpoguibHOro nprucoenmHeHus. Mpaenno MapKoBHUKOBA W ero MHTepnpeTauus ¢ No3uumi
3NEeKTPOHHbIX adodpekToB. "HapylweHne" npasnna MapkoBHMKOBA Mo BANSAHMEM 3NEKTPOHOAKLENTOPHLIX 3aMecTUTeNeil.

CeobogHo-paavkanbHoe npucoeanHeHne HBr kK HECUMMETPUYHBIM ankeHaM (nepekmcHblin agodpekT Kappawa-Maiio),
MexaHn3M peakumu. [NprcoenmHeHve ranoreHoB no cBoboAHO-paankanbHOMy MexaHuaMmy. Peakumm ankeHoB no
annnIbHOMY MOMIOXEHWIO.

Peakuunun okncneHust ankeHos no Barnepy, Npunexaesy (peakuns anokcuanposaHus), Mappuecy (030HONN3 nnn
030HMpOBaHMe). XecTkoe OKUCNeHNe ankeHoB. [ mapupoBaHe ankeHos.

PanvkanbHas v noHHasi NonuMepu3aLms.
AnkanueHbl. OnpegneneHue, knaccudukaums, U3oMepus, HoMeHknaTypa. BaxHeiiwue 1,3-aneHbl: 6yTaaneH, N3onpeH.

ONEeKTPOHHOE CTPOEHNE COMPSIXKEHHbBIX OUEHOB: TI,TI-COMNPSXEHWE, MPELCTABNEHNS O AENOKANN30BaHHbIX
TI-MONIEKYNSIPHBIX OpbuTansx.

Cnocobbl nonyyeHuns 1,3-ankafneHoB: a) CTyneH4aToe AernapupoBaHue yrnesonoponos; 6) aernnpartaums ravkonei; B)
jerngparaums HenpenenbHbIX CIUPTOB; ) AernaporanoreHnpoBaHme ranoreHnpon3BoaHbIX YrieBooOPOL0B; 1) MeTo
Nebepesa.

Xumuyeckne ceoncTea 1,3-ankagneHos. Katanntuieckoe rugprposaHme. dnekTpouibHOe NpucoenHeHne ranoreHos
n ranoreHosogoponos. O6pasosaHune NpoaykTos 1,2- n 1,4-npucoennmHeHns. 3aBNCMMOCTb COOTHOWEHUS NMPOAYKTOB OT
Temneparypbl. HanpaeneHve npucoeamHeHns B YCNOBUSAX KUHETUHECKOrO U TEPMOANHAMUYECKOro KOHTpons. ueHoBebli
cuHTe3 (peakumsa dunbca-Anbaepa).

|_|OJ'II/IMepI/13aLI,I/I9! ONEeHOB N ee TeXHN4YeCckoe 3HadYeHune. anpO,D,HbIM N CUHTETUYECKUI Kay4dyk, ctepeoperyndapHbie
nonmMepbl, BynKkaHn3aunsa Kaydyka.

KyMyneHbl: 31eKTpOHHOE 1 MPOCTPaHCTBEHHOE CTPOEHME KYMyIEHOB HA OCHOBE NMpeacTaBneHns 06 sp-rubpuonsauun.
XuMpnuyeckme CBOMCTBA: BOCCTAHOBIEHUE, rMapaTaums, AumMepnsauns, u3oMepusauus.

Tema 12. AueTtuneHosble yrnesonopoabl (ankuHbl). Linknnyeckue yrnesonopoabl (LLMKoankKaHbl)

CoMonoruyeckuii psan ankuHos. Cuctematnyeckas HomeHknatypa MIOMAK, paumoHanbHas HomeHknatypa. isomepusi B
psgy ankvHoB: V3omMepus yrneponHoro ckeneta, no3vuMoHHas M30Mepusi (M30Mepusi MONOXEHWST), MeXKnaccoBas
nsomepusi.

CtpoeHune ankunHoB. Mpupona TPOoNHOR yrnepoa-yrneponHoin ceaau (sp-rubpunansaums). dusnyeckune cBoicTea
aNKNHOB.

Cnocobbl nonyYeHns ankvMHOB: @) MonyYeHre aueTuneHa u3 kapbuna kanbuus; 6) nonyyeHve aueTuneHa npu Lyrosom
cnocobe nNuponnsa MeTaHa; B) MoMy4eHne roMONIOroB aueTuneHa ankmnnpoBaHeM aueTuneHnaos; r)
LEernnporanoreHMpPoBaHNe BULMHANBHbIX M FeMUHaNbHbBIX AUranoreHnpon3BOAHbIX YrNEBOLOPOLOB; )
LeranoreHMpoBaHne TeTparanoreHnpon3BoLHbIX Yri1eBOLOPOAOB.

XuMpnyeckme CBOMCTBA aNnkMHOB: KaTannTMYeckoe rMaprpoBaHue, rmopataums (peakums Kydepoea), npucoenmHeHme
ranoreHoB, raforeHoBOA0POAOB, CNMPTOB, KAPBOHOBLIX KUCNOT. SNEKTPOMUIBHDBIA U HYKNEO(UIbHbIA MEXAHU3MbI
npucoenvHexus. [umepusauns, Tpu- 1 TeTpamepusauns auetuneHa. AnkuHbl Kak gueHodunbl (peakums
Ounbca-Anbnepa). OkucnuTenbHble NpPeBpaweHns anknHoB. KNCnoTHbIe CBOMCTBA TePMUHANbHBIX aNlK1HOB,
auetuneHnapl MetTannoB. KayecTBeHHblE peakLyn Ha KOHLIEBYHO TPOMHYH CBS3b.

LinknoankaHbl. Knaccudpmkaums annmumknos, cuctematudeckas HomeHknatypa VIOMAK. N3omepus B pagy
LMKNOAnkaHoB: N30Mepus yrnepoaHoro ckeneta, No3nLnoHHas n3oMepus (M3oMepurs NONOXEHNS), KOHCUIypaUMOHHas
(umnc-tpaHc- nnn E,Z-) nsomepuns, Mexknaccosas MU3oMepus.

OTHOCKTENbHAsA YCTONYMBOCTb LIMKNOB, €€ aHaNn3 Ha OCHOBE NPeAcTaBNeHNN O Pa3nUYHbIX TUMAX HANPSXKEHWIA:
yrnosoe (banepoBckoe) HanpsxeHue, TopcuoHHoe (MuTuepoBCcKoe) HanpsXeHue, HanpsxeHne BaH-aep-Baanbca.
MpoCTpPaHCTBEHHOE CTPOEHNE MalbIX U CpeaHMX LMKNoB. OCOBEHHOCTU NPOCTPAHCTBEHHOMO U 9NEKTPOHHOI0 CTPOEHNS
uuknonponaHosoro konbua. KoHhopmauum umnknorekcaHa ("kpecno”, "BaHHa", "TBUCT") 1 €ero Npou3BOOHbIX,

aKBaTopuasbHble N akcuasnbHble CBA3M B KOHbopMaumm "Kpecno" umknorekcaHa.

MeTogpbl cnHTE3a umknonponaHa, LI,I/IKJ'IO6yTaHa, UmkKnoneHtTaHa, umknorekcaHa n nx npon3BoOHbIX. 06u.u/|e n
cneumcpmquKme MeToObl NONy4eHUA KOHKPETHbIX UMKNINYECKNUX CUCTEM.

CpaBHeHVIe XUMNYECKUX CBONCTB LMKINYECKNX yrneeonoponos C nx aunknan4yeCcKknmm aHanoramu. HDOHBHGHMG
ocobeHHocTel CTpoeHunsa umknonponaHa B ero XuMn4eckumnx ceomncTtBax. Peakunn npucoegunHeHns. [MoHATME 0
NONNUUKNINYECKNX HACbIWEHHbIX yrinesonooponax. Tunbl BULMKINYECKUX CUCTEM: cnnpaHoBble, KOHOEHCUPOBAHHbIE U
MOCTWUKOBbIE€ CUCTEMDbI, aHcambnn LMKOoB. KapKaCHbIe coeanHeHuns, anamMaHTaH. Henpe,n,eanble UnKnmnyeckune
yrnesonooponbl. HanpﬂerHaﬂ KpaTtHas CBA3b.
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Tema 13. ApomaTnyeckue yrnesonoponbl (apeHbl)

BeHson n ero romonorwy, n3omepusd, HomeHknartypa. ApomaqueCKme yrnesonoopodbl: MOHOAOEPHble, MHOrosaoepHble,
HebeH3onAaHbIe apomartndeckmne coegnHeHus.

Cnocobbl nonyyeHnsa apoMatn4eckumnx yrnesonoponos. COBpeMeHHbIe npencrasneHns 06 3NEKTPOHHOM CTPOEHUNN
6eH3ona. ApOMaTI/I'-IHOCTb, €€ NPpu3Hakun. 3HepFI/I9| pe30oHaHca. I"Ipanmo Xiokkensi. HebeH3ounaHble apomMmarunyeckmne
CNCTEMDI.

Peakumu apoMaTnyeckoro anekTpoguibHOroO 3aMeLLeHUs: CynbPOBaAHNE, HUTPOBAHWE, FranoreHPoBaHME,
anKMnUpoBaHve, auunupoBaHue. MexaHnam peakumm: Ti- U G-KOMIEKChl. SHEpreTMHeckuii npoduib peakuuy. Mpuumn
XemmoHAaa. MNMpoTOHHbIE KMCNOTbI U KMCNOThl Jlblonca kKak KaTannsatopbl aNeKTpoguUibHOrO 3aMelleHus. BnusHwe
3aMmecTuTenei B 6eH30MbHOM KOMbLe HA M30MEPHBIA COCTaB MPOAYKTOB 1 CKOPOCTb peakuuu. Mpasuna opueHtauun.
CornacoBaHHas 1 HecornacoBaHHas opueHTauns. Peakummn paamkanbHoro 3aMeLeHns v NpucoeauHEHUS.
MopvpoBaHue, ranoreHnpoBaHne, 030HoNM3 6eH3ona 1 ero romMonoros. Peakunm okucneHus.

Ankun6eHszonbl. Cnocobbl MoNyYeHns ¢ MCNONb30BaHNEM peakLuil ankunmpoeaHus, Biopua-Buttura. Peakuum
3NeKTPOPUNIbHOIO 3amelleHns B 6eH30/1bHOM KorbLe. Peakummn paavkanbHoro aamelweHns B 60KoBo Lenwm,
6eH3unnbHas Ti-cucteMa. OTHOCUTENbHAS YCTOW-YMBOCT 6EH3MNbHOro paauvkana. OKUCIMTENbHbIE NPEeBpalLeHust
ankunbeH3onoB, peakumn gernapvpoBaHus. JudpeHun- n TpuddeHnIMeTaHbl, x cuHTe3 peakuvein dpunens-Kpadrca,
BOCCTAHOBNIEHUEM TprapunkapbuHonoB 1 ranoreHnnos. KucnoTtHble CBOMCTBA YrneBoaopoo., wkana CH-kMcnotHocTu.
KoHaeHcrpoBaHHbIe apoMaTtyeckme cucteMbl. HagpTtanvH, aHTpaueH, goeHaHTpeH.

Tema 14. ManoreHnpousBogHble Yrnesonoponos. Cnnptbl. AMUHbI

Cniocobbl obpazoBanms cesan C-Hal: 1) nonyyeHue us ankaHos; 2) npucoeamHerHne Hal2 n HHal k ankeHam,
rmopobpoMUpoBaHVEe ankeHOB B MPUCYTCTBUM NEPEKNCHBIX COEAMHEHWI, 3aMeLLEHVE aTOMa BOAOPOAA Ha ranoreH B
annunbHoOM nonoxexuu; 3) npucoennHeHme Hal2 n HHal k ankuHawm; 4) npucoegnHenune Hal2 n HHal k ankagneHawm; 5)
nonyyeHvne us cnupTos: 3amelerHne OH rpynnbl CNPTOB C NCMONb30BaHNEM ranoreHoBO4OPOLOB, FranoreHnnos
gocapopa (I1) n (V), TnoHunxnopuaa; 6) peakums XyHcaukkepa; 7) peakums PuHkenbwTenHa.

CTpoeHne 1 onsnyeckme CBOMCTBA ranoreHnpon3BoaHbIX YreBoa0pPOa0B.
MoHoranoreHnpon3BoaHbIe anngaTniYecKnx yrnesoLopPOLOB, N3OMEPUS U HOMEHKNATypa.

XnMuyeckue CBOVCTBA ranoreHankaHos. BocctaHosneHve H2 u HI. BaavmonencTeme ¢ akTMBHbIMI MeTannamu.
O6pa3zoBaHvie MeTannopraHMyeckmx CoeMHeHNn, peakums Biopua.

Peakuwnun HykneounbHOro 3amelleHus atoma ranoreHa. Baanmogeicteue ¢ O-, S-, N-, C-Hykneodounamu: a) ruaponma
ranoreHankaHoB, peakuum ¢ ankoronsTaMu MeTansos, ¢ consiMu kapboHoBbIX KUcnoT; 6) peakunm ¢ H2S, NaSH,
TVONSITaMV METANNOB, TVONAaMU; B) B3aMMOLENCTBME C aMMHaMu (peakums FodomaHa); r) peakumm ¢ ambuneHTHbIMU
Hykneodpunamm (NaNO2, umaHnoamm MeTannos); o) peakuumy ¢ aueTuneHmaamMm MeTannos, HaTPManoHOBbIM 3GOMPOM 1
apyrumm C-Hykneodpunamu; e) peakuns durHkenblTenHa.

MpencTtaBneHns o MexaHmamax MoHoMonekynsipHoro (SN1) n 6umonekynsipHoro (SN2) HykneodnnbHOro 3aMeLLeHms.
MepexoaHble COCTOSHMSA, MHTEpMeanaThl. BnnsHre pasnnyHblx (0akTopoB Ha peakumMoHHY CnocoBHOCTb
ranoreHankaHoB. HepPreTnyeckmin npoduib, CKOpocTb U cTepeoxumus SN1 n SN2 peakumii.

Peakuwnu oTwenneHuns (anMMMHNPOBaHNS), MexaHnam peakuuin E1, E2, E1cb, npasuno 3aiuesa.

ApomaTquCKme ranoreHnpon3BogHble N ranoreHnNpon3esonHble HenpenenbHbliX yrnesonooponos, MeTonbl NX Nony4eHns
M XMMUYECKNE CBONCTBA.

Cnuprbl. Onpenenenune. Knaccudpmkaums, nsomepus, Homenknatypa (MIOMAK, kapbuHonbHas, cnmprosas,
TpyBManbHas).

MpenenbHble 0AgHOATOMHblE CAMPTLI. MeToAbl nonyYeHns: 1) rmaponua ankunranoreHnaos; 2) rnaparaums ankeHos; 3)
peakuum MeTannopraHnyecknx CoeanHeHnn ¢ anbaernaamm, KeToHamm, CNOXHbIMM adoupamu, okcupaHamu; 4)
oKMCcneHne peakTueoB [MpuHbsApPa; 5) katanuTUyeckoe BOCCTaHOBNEHNE KAPOOHWNbHbIX COeANHEHW BOAOPOAOM; 6)
BOCCTAHOBNEHNE KapPOOHWBbHBIX COEANHEHNI KOMMNEKCHBIMU TMAPUAAMU LWENOYHbIX METANNOB; 7) pacluenneHne
NPOCTbIX 3PNPOB; 8) MPOMbILWIEHHbIE CUHTE3bl METaHONa 1 aTaHona.

OnekTpoHHoe cTpoeHne O-H cBs3u. drsmnyeckne cBoicTBa CnmpToB. BogoponHas cBA3b B cnvpTax v ee NposiBfeHue B
CNeKTpabHbIX XapakTepucTMKax u ou3nN4eckmx CBOMCTBaX.

XuMuyeckmne cBONCTBA CAMPTOB: @) KMCNOTHO-OCHOBHbIE CBOWCTBA CNUPTOB, MOMyHEHME ankoronsitoB U nx
UCMoNb30BaHNe B OpraHNyYeckoM cuHTese; 6) 3amelleHe OH rpynnbl B peakumsix ¢ TMOHUNXNOPULOM, FranoreHnnamm
docapopa (1) n (V); B) peakummn atepudprkaumm ¢ MUHepanbHbIMU 1 OPraHUHECKUMIN KUCNOTaMU, MEXaHWU3M peakumu; r)
peakuum BHYTPU- 1 MEXMONEKYNSPHON aernpparaumu; o) npucoeanHeHne CnnpTos K auetuneHam; e) aernapvposaHme
CMMPTOB; X) peakumy OKMCIEeHNUs CNNPTOB.

I'Ipe,ueanble MHOroaToOMHblE CNNPTbI: FNKONN N TPUONbI. BuHWnoBbIA, annnnosbii N 6EeH31NoBbIA cnupT.

AmuHbl. Knaccudpukaums, HomeHknatypa. Cnocobbl nonyyeHus: 1) HykneogunbHOE 3aMeLLeHNE Y ranoreHnpom3BoaHbIX
anmdpatnyecknx n apoMaTmyeckux yrnesoaoponos (peakums fodpmaHa); 2) peakuum BOCCTaHOBNEHUS
HUTpOCOoeanHeHnl (peakumsa 3nHuHa); 3) BOCCTaHOBIEHME aMnaoB; 4) rmnoranoreHnTHas peakums (no Modgmany); 5)
BOCCTAHOBIEHWE HUTPWIOB U U3OHUTPUIIOB.

ONEeKTPOHHOE CTPOEHNE aMMHOrPYyMMbl, 3aBUCUMOCTb OT MPUPOLbI PaanKanos, CBA3aHHbIX C aTOMOM a30Ta.
MpocTpaHCTBEHHOE CTPOEHME aMUHOB. PU3nyeckne CBOMNCTBA, UX CBSI3b CO CMOCOBHOCTLIO aMMHOB K 06pa3oBaHmnio
BOJOPOOHbIX CBA3EN.
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Xunmmnyeckue ceonictBa. OCHOBHOCTb U KUCNOTHOCTb aMUHOB, 3aBUCUMOCTb OT npuponbl pannkanos. BsanmopeincTame ¢
3ANEeKTPOPUNbHBIMU peareHTamn: ankunmpoBaHue, rmapokcuankunmpoBsaHne, aunnmpoBaHue; B3aMMOOENCTBUE C
asotuctoin kucnotoin. OkncneHme anugaTtnyeckmx n apomaTnyeckmux aMmmHoOB. O6pasoBaHv|e MMWHOB. quBepTI/I‘-IHbIe
aMMOHKMeBbIE COJN. ApOMaTI/I'-IeCKI/IG AdMUHbI.

Tema 15. Kap6oHUNbHble coeaMHEHUS

Knaccudpmkaumst KapboHUNbHbIX COeanHeHWi, cuctemaTmyeckas HomeHknatypa IUPAC v paumoHanbHast
HOMeHKNaTypa. ONeKTPOHHOE CTPOEHNE KapBOHWIBbHOM FPynnbl, pacnpeneneHne SNeKTPOHHOW NNOTHOCTMW B HENA.
Cnocobbl nonyyeHns anbaernnos: 1) 030HONM3 ankeHoB ¢ NOCNENYOWMM BOCCTAHOBUTENbHBIM PaCLENNEHNEM
030HMO0B; 2) OKCOCUHTES (rMApoopMUNMpOBaHME ankeHoBs); 3) rmaponm3 AuranoreHnpon3BoaHbIX; 4) OKUCNEHNe Unm
Katanutmnyeckoe OernapupoBaHne nepBuYHbIX CIMPTOB; 5) OKNCAUTENbHOE paclenneHne rankonei; 6) nuponns
KanbLueBsblx Uy 6apueBbiX Conei KapboHOBbIX KMCAOT (C y4acTUEM COMM MypPaBbUHON KUCNOTbI); 7) MUPONN3 KACHOT B
BMAE NapoB HaA okcuaamu; 8) BOCCTaHOBNEHME auunxnopnaos no Po3eHmyHay; 9) npoMbllwneHHoe nonyyYeHne
dopmanbgernga, avetanbgernga (Bakep-npouecc); 10) yKCycHblid anbgerna rugparaunen auetnneHa, na
STUNEHIMNKONS, n3oMepusaumen okemaa atunenHa; 11) popmanbaernn katanmTnyeckmm OKMCIeHNeM MeTaHa.

Cnocobbl nony4eHns KETOHOB: 1) 030HONN3 ankeHOB W Pa3NoXeHNe 030HWAOB; 2) XECTKOE OKUCNEHUE ankeHoB; 3)
rmoparauus ankvHos; 4) aumnupoBarme 6eH3ona 1 ankunbeH30M0B B NPUCYTCTBMN XNopuaa antoMUHKS; 5) okucneHue
WNn KaTanuTn4yeckoe OernapvpoBaHne BTOPUYHbLIX CMMPTOB; 6) NMPONW3 KanbLMeBbIX Unu 6apueBblx coner kKapboHOBbIX
KUCNOT; 7) MMPONM3 KMCNOT B BUAE NApOoB Haj okcuaamu; 8) paciuenneHve 6eTTa-keToagmpos.

Xumunyeckue ceoicTea. Peakunu HykneomnbHoro npucoeanHeHns. Obwue npeacTaBneHns 0 MexaHn3Me
HYKNeounbHOro NPUCOELMHEHUS MO KAPOOHWNBHOM rpynne anbaernaoB v KETOHOB. KNCNOTHBIA U OCHOBHO KaTtanus.
Bsavnmopneiictare ¢ reTepoaToMHbIMU HyKNeodounamm: NpUcoeanHeHe BOAbI, CNMPTOB, TUONOB, BUCynbdouTa HaTpUs,
nATUXNopucToro cpoccpopa. Baaumopeiicteme ¢ N-Hykneodpmnamm: 06pasoBaHve OKCMMOB, MMAPA30HOB, peakunm ¢
neperYHbIMU (0BpazoBaHne ocHoBaHwi Wndhdoa) v BTopuyHbIMK (0B6pasoBaHe EHAMUHOB W aMUHANER) aMuHaMK.
OKCUMBI, TMApa3soHbl, a3nHbl, PEHUNTMAPA30HbI, ceMrkapbo3oHbl. Peakums KuxHepa. Peakuun ¢ C-Hykneodpunamm:
NPUCOeANHEHNE CUHWNBHOI KUCAOTbI, METaNNopraHnYecknx coeanHeHuin.

KeTo-eHonbHas TayToMepusi U CBSI3aHHbIE C Hell CBOMCTBA KapBOHWIbHBLIX COeANHEHWIA: eHONN3aLUNs anbaernaos u
KETOHOB B peakuusx raforeHnpoBaHms, ranopopmMHoe paclenneHue, ankunnposaHme. AnbaonbHO-KPOTOHOBAS
KOHOEeHcauns anbaerngos U KETOHOB, €€ MEXaHW3M B YCIOBUSAX KUCNIOTHOMO M OCHOBHOroO Katanuaa. KoHgeHcauus
Knsinsena-lWmnarta. KoHgeHcaums anbaernaos U KETOHOB C COEAUHEHMSMM, COAepXalWnMy akTUBHYIO METUIIEHOBYIO
rpynny (KonoeHcauusa KHeseHarens).

Peakuwnun okncneHuns anbgernnos n ketoHos (Npaswno Nonosa). PeareHTbl okmcneHns. OKkucneHne KeToHOB
nepkucnotamu no banepy-Bennurepy. ucnponopunoHnposaHme anbaernnos no KaHHuuuapo. Katanntuyeckoe
rMopupoBaHne KapboHUNbHbLIX COEAMHEHUIA 00 CNIMPTOB, PeareHTbl BOCCTAHOBNEHUS 1 KaTanuaaTopbl (KOMMIEKCHbIE
rMapuabl METannoB, CNMPTLI B MPUCYTCTBUM ankoronsiTos anoMmHus u gp.). BocctaHosneHune C=0 rpynnbl go CH2 -
rpynnbl: peakunn KnxHepa-Bonbga n KnemmeHceHa. Peakummn anekTpouibHOro 3aMelleHnst B apoMaTnyeckumx
anbgerngax n ketoHax. a,B-HenpegenbHble anbaernapl 1 KeToHbl. MeToabl Nony4YeHNs: KOHAEHCAaLMN, OKUCTIEHNE
annunoBbIX CNMPTOB U Ap. ConpsixeHne KapbOHUNbHOW rpynnbl C ABOWHON Yrnepoa-yrneponHol cesasbto. Peakunm 1,2-
1 1,4-npNCcoeanHEHNs TUTUAOPraHNYECKUX COeANHEHNIA, aMUHOB, LMaHNCTOro BOAOPOAA, ranoreHoBoAOPOA0B.
ConpsiXeHHOe NprCcCoeanHeHEe EHONSATOB U eHaMUHOB (Muxaanb). BocctaHoBneHve a,B-HenpeaenbHbix KapboHUMbHbBIX
coeanHeHnn.

Tema 16. Kap6oHoBble Kucnotbl. Okcukap60oHOBbIe KUCNOTbl. AMMHOKUCNOTbI

"oMonornyeckmin psig npeLenbHbIX OLHOOCHOBHBIX KAPHOHOBBIX KACNOT, MX M3oMepusi 1 HomeHknatypa (MIOMAK,
pauvoHanbHas v TpusmanbHas). MNprMpoaHble UCTOYHUKIM KapBOHOBbIX KMCNOT. MeToabl monyYeHnst KapbOHOBbIX KCHOT:
1) oKuCneHne pasnnyHbIX yrneBoaopoaos; 2) OKMCNEeHNEe NePBUYHBIX CMPTOB; 3) OKUCNEHUE anbaernaos; 4)
kapbokcunuposaHue Mg- u Li-opraHnyeckux coefmHeHuid; 5) kapboHUNMpPOBaHWE ankeHoB; 6) CUHTE3bl C MAIOHOBBIM
3PMPOM; 7) TMAPONN3 PasNNYHbIX PYHKLMOHANBHBIX MPOU3BOAHBIX KAPOOHOBLIX KUCNOT; 8) peakuust ApHaTa-dincTepTa;
9) ranodpopMHas peakums ons MmeTunkeToHos; 10) peakuus KaHHuMULApO.

dusnyeckne ceolicTea KapbOHOBbIX KMCNOT U UX NPOU3BOAHbIX. BogopoaHble cBsian 1 obpas3oBaHue AUMEPHbIX
accoumatoB. DNeKTPOHHOEe CTPOoeHMe KapboKCHbHOM rpynnbl 1 kapbokcunaTt-noHa. XuMmnyeckue ceoictea KapboHOBbIX
Kucnot. KNcnoTHOCTb, €€ CBSA3b C 3NEKTPOHHBIM CTPOEHUEM KapPBOHOBBIX KUCNOT U UX aHUOHOB, 3aBUCMMOCTb OT
XapakTepa v NoNoXeHNs 3aMecTuTeneli B ankunbHol uenu unn 6eH3onbHOM siape. Peakumm kapboHOBbIX KUCTOT C
MeTannamu, Ux okcuaamu n rugpokcuaamm, kapboHatamu, ankoronstamu, ammmakom. Baammopeiictene ¢ SOCI2, PCI5,
PCI3, PBr3, POCI3, CI2. Peakuuns "'ennb-Ponbrapna-3ennHckoro. BocctaHosneHue LiAIH4. Peakuns atepudpmnkauunm (c
MexaHn3moM). [lelficTBre BOLOOTHMMAOWMX BEWECTB Ha KApOOHOBBIE KMCNOThI.

DyHKLMOHaNbHbIE NPOU3BOAHbIE KAPOOHOBLIX KMCNOT, HOMEHKNaTypa. BaanmonpespalueHune kapboHOBBIX KUCNOT U MX
NMPOV3BOLHbBIX.

Conun kapboHOoBbIX KMCNOT. MeTombl UX Nofy4YeHns. Xummnyeckme CBOMCTBa: peakums gekapbokcunmposaHus (peakuus
[Lioma), aHonHoe okucneHne kapbokcunat-aHnoHoB (peakuns Konbbe), peakunsi bBopoauHa-XyHcomkkepa,
B3aumopericteue ¢ PCI5, ¢ ranoreHaHruapuoamm KapboHoBbIX KMCNoT. Mnponua kanbumnesbix U Bapuesbix conei, cone
amMMoHus. MpakTrnyeckoe Ucnonb3oBaHme coneit kapboHoBbIX KcnoT. Mbina.
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anoreHaHruopuabl kKapboHOBbIX KMCNOT. MeToabl Ux nonyyeHust. icnonb3oBaHue ranoreHaHr MapuaoB B Ka4ecTse
aUMNUPYIOWIMX peareHToB, peakumn ¢ Hykneodounammn: BoOoW (rMaponuns), cnpTamy (ankoronma), ankoronstamu,
consiMn KapboHOBbIX KMCMOT, aMMUAaKOM, NePBUYHBIMU U BTOPUYHBIMK aMrHaMu (aMuHonna). BocctaHoBneHme no
Po3eHMyHIy 1 KOMNNEKCHbIMU rapruaamm MeTannos. Baanmogeincteue ¢ peaktusamu [puHbsipa. Peakuus
ApHaTa-dictepTa. AHrnapuabl KapboHOoBbIX KMCNoT. MeToapbl nonydeHns. Aumnupupytolwme ceoicTea: peakuum ¢ H20,
ROH, NH3, RNH2.

CnoxHble adpmpbl. MeToabl nx nonydeHus. Peakuus stepudomkaummn. M'maponms agoumpos, posb KUCIOTHOMO 1 OCHOBHOMO
Karanuaa, MexaHumambl peakumin. Peakums nepestepudoukaummn. Peakums ammoHonusa v ammHonmaa. Karanutmyeckoe
rMApUpoBaHne, BOCCTAHOBNEHME KOMMEKCHbIMW rnapuaammn Metannos. Baaumogericteme ¢ peaktmsamu [ puHbapa.
CnoxHoathmpHas koHoeHcaums KnaseHa. AMmabl kapboHoBbIX kKucnot. MeTtoabl nonydeHns. KUCNOTHBIA U OCHOBHBbIA
rnaponns ammoos. Jerngpartaumsa ammnos. Peakuns ankoronmsa. BocctaHosneHve amnaos. BaavimogencTtsune ¢
runoranoreHMTamm u neperpynnuposka [rodpmaHa.

HI/ITpI/IﬂbI Kap6OHOBbIX kucnot. Metoabl nony4yeHuns. BaaleonpeBanJ,eHMﬂ amMmnagoB N HUTPUNOB. Peakuns rmgponnaa.
BoccTtaHoBneHune HUTPWUNOB. B3anmopneicteue ¢ peakTnsamm rpI/IHbFIpa.

LByx0oCcHOBHblE kKapboHOBLIE KUCNOThl. HoMeHknatypa u knaccudgukaums. Metonpl CHTE3a: OKMCNEHNE LIMKN0ANKaHOoB,
anvUMKINYECKUX CNMPTOB U KETOHOB, apOMaTMYECKUX 1 ankunapomMaTtnyeckmx yrineson0oponos, rmaponms JUHUTPUIIOB,
CVHTE3bl C MCMONb30BaHWEM MaIOHOBOMO adprpa. Xummdeckue ceonctea. KNCNOTHbIE CBOWCTBA U UX 3aBUCUMOCTb OT
B3aMMHOr0 pacronoXxeHus kapbokcunbHblx rpynm. MNoseneHne npu HarpesaHun. ObpasoBaHne NPOU3BOAHBIX MO OLHOM
1 06erM KapbOKCUNbHBLIM rPYNMnam, CMeLlaHHble MPOU3BOAHbIE. XMMUYECKME CBOWCTBA WABENEBOM, MaNOHOBOM,
SAAHTAPHOW 1 rnyTaposow kmcnoT. CBOMCTBA MAIOHOBOMO 3hmpa 1 ero CUHTETUYECKoe NCMNOoNb30BaHue.

Henpe,u,eanble ,D,I/IKap6OHOBbIe KWNCNOTbI. CTepeomsoMepvm M B3anMmonpespalleHns ManenHoBOM n cpymaposoﬁ Kncnor,
nposiBneHmne ctepeon3omMepumn B pas3indmnax nx XMMmM4eCckKmnx csoncTs. dTanesas u Tepedptanesas KUCNOThI,
NPOMbILWNEHHblIe METOObI MOJTy4YEeHUA. dranesbiit aHrugpua, otanMMmi 1 ero UCNofb3oBaHne B CUHTE3E.

Tema 17. Yrnesoabl. MoHO-, Au- U nonucaxapuabl

Yrnesogpl. Knaccndgoukauus, CTpoeHne, HomeHknatypa. MeToabl CUHTE3a OKCUOKCO-COEAUHEHWI Pa3NnYHbIX TUMOB.
"MvKoneBbIV 1 MMULEPUHOBBIV anbaernapl; uokcuaueToH. OnTudeckas n3oMepus ruLepuHoBOro anbaernna. Obwme un
ocobble CBOMCTBA OKCMOKCOCOenMHEHUIA. OKCO-UMKNOoNbHAs TayToMepus. Monyauetany goypaHo3HOro 1 NMpaHo3HOro
tna. Tetposbl. [eHTo3bl. 'ekcosbl. MoHocaxapugbl. [[eHeTnyecknii psa caxapos, anbao3bl U KETO3bl, NEHTO3bI 1
rekco3bl, B3aUMHble Nepexodbl Mexay HuMU. [epexodbl MOHO3 OT BbICWIUX K HU3WUM 1 obpaTtHo. Obwme un
creumguryeckne CBOMCTBa anbao3 U KET03, MEHTO3 1 rekcos3. OTKpbITbie OpMbl Dullepa v LMKINYeckue
Konnn-TonneHca, nx rpagoudeckoe nsobpaxeHue no duwepy n Xeyopcy. OKCoUMKNONbHAS TayTOMEPUS Caxapos 1
SIBNEHNE MyTapoTaummn: oypaHosbl U NUPaHO3bl. [MMKO3MHbIA TMOPOKCUIT U TKO3ULHASA CBSA3b; aHOMEpDI U
AHOMEPHBIA 3dPheKT. AFMUKOHBI. DNMEPDI 1 dNMepU3auns. Y CTaHOBIEHNE CTPOEHUS U KOHGUIypaL/M MOHOS.
OToenbHble NpeacTaBMTeNn MOHO3 ? nesokcnpunbosa, pubosa, apabrHosa, KCunosa, rioko3a, MaHHo3a, ranakTosa,
hpykTO3a. Brabl 6poxeHusi caxapos.

Oucaxapuibl. Knaccudpmkaumsi: HeBoccTaHasnmeatowme (Tperanosa, caxaposa) U BoccTaHaBnvBaolme (ManbToaa,
uennobunosa, naktosa) 6moabl. [lokazaTenbCTBO MX CTPOEHUS, TUMbl CBA3E MOHOCaXapUAHbLIX 0CTaTkoB. VHBepcus
caxapoabl. O6wwe 1 cneumduyeckme ceoiictea 61os. Monucaxapuibl. MeHTo3aHbl (reM1Lennosa), rekco3aH
(Kpaxmarn, ravmkoreH, Lennonosa), x cTpoeHue n ceoicTsa. MNyTy paumoHanbHOro UCMNob30BaHMs Nonucaxapuaos.
LlennionosHasi NpoMbIWAEHHOCTb M XUMUS KneTyaTku. VIcKycCTBEHHOE BOMOKHO.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnnHe (MOayIo)

CamocTosiTenbHas pabota 0byHarolLyxcs BeINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTUpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNbHON AeATENbHOCTH N0 06pasoBaTenbHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkaszom MuHMcTEpPCTBA Haykm 1 Bbicwero obpasoBaHns Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLUMM CaMoCToATENbHOM paboTbl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLLEHOYHbIX cpencTs nNo gucunninHe HaxoanTcs B I'IpvmoerMM 1K nporpammMe gucumnianHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS OUCLUMANHBI (MOAYNS)
OcBoeHMe ancLMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

KapanetbsHu M.X., OpakuH C.N. Obwasn n HeopraHuyeckast Xumust -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

KyaHeuos O.I". Opranuyeckas xumuns - https://e.lanbook.com/book/72988

O6pasoBaTternbHble pecypcbl YpdY - http:/media.ls.urfu.ru/chemistry/

Ob6pasoBatenbHblil mopTan no xumun - http://www.alhimik.ru/compl_soed/gl_1.htm
O6paszoBaTenbHbIli nopTan no xumum - http://www.chemiemania.ru/chemie-99.html
ObpasoBaTenbHblil mopTan no xumuin - http://www.xumuk.ru/encyklopedia/2123.html

TiokaBkmHa H.A. OpraHunyeckas xumus - http://www.studmedlib.ru/book/ISBN9785970432921.html

9. MeToguyeckme ykasaHus ois 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumm PaboTa ¢ KOHCMEKTOM nekLuit. B koHLe Kaxaoro y4ebHoro aHs HeobxoaMMo nNpocMaTprBaTth
KOHCMEKTbI NEKLUI, 0TMeYas Matepuan, KoTopblii Bbi3blBaeT 3aTPyAHEHUS AN MOHUMaHWS.
MonbiTanTech HaWTW OTBEThI HA 3aTPYAHUTENbHbLIE BOMPOChH!, UCMOSb3YS PEKOMEHOYEMYIO
nutepaTtypy. Ecnm camocTosiTenbHo He yaanock pasobpartbes B MaTepuane, CopMynnpyinTe
BOMPOCHI 1 0BpaTtnTeCh 3a NMOMOLLbIO K NMPenoaaBaTento Ha KOHCYbTaLumn unn 6nnxaiiuen nekuun.
PerynsipHo oTBoauTe BpeMs Ansi MOBTOPEHUS NPONAEHHOro MaTtepuana, npoBepssi CBOM 3HaHUS,
YMEHUS 1 HaBbIKM MO KOHTPOJbHbIM BOMPOCAM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| Moarotoeka k nabopaTopHbiM paboTam oCylWecTBSIeTCS CTyAEHTaMy CAMOCTOSITENbHO U

paboTbl 3abnarospeMeHHo. MpoBefeHNe XMMUYECKOro 3KCNeprMEHTa CBS3aHO C MOBbILEHHOW OMacHOCTbIO,
noatomy pabotate B nabopatopun MOXHO TONBKO NMOCNEe M3y4eHUst MpaBun paboTbl B XMMUYECKOM
nabopatopuu, TexHuke 6€30MacHOCTU, COAePXaHNs 1 NopsaKa BbiNonHeHus nabopaTtopHoli paboTol,
N3NOXEHHbIX B pykoBoAcTBe. CTYOEHT [OMXKEH YETKO 3HAThb U NPEACcTaBNATh, Kakas XuMuyeckas
nocyna v Kakue peakTuBbl Heo6X0aMMbl [NS BbINOMHEHWS! KaXA40ro onbiTa, 3HaTh
pU3MKO-MaTemMaTmyieckne oopMynbl 4ns pacyéToB, yMeTb 3anncbiBaTh YPaBHEHNS BCEX NMPOBOANMBIX
XUMUYECKMX peakumnii. CTyOeHT, TEOPeTNYECKM He NOAroTOBNEHHbIN K nabopaTtopHoli paboTe, He
[ornyckaeTcs K e€ BbiNofHeHnto. HaurHaTb paboTy MOXHO TONbKO C paspelleHust npenonasaTens v B
creuuanbHoi oaexe (xanaTt, B HEKOTOPbIX Cllydasix - mepyaTtku, 04Ky, pecnmparop).

camocTos- | CamocTosiTenbHas paboTa NPoBOOMTCS C LENblo YriybneHns 3HaHuin no aucumnivHe u

TenbHas npemdycMaTtpveaer:

pabota - YTeHWe CTydeHTaMn PeKOMEHO0BaHHO NMTepaTypbl U YCBOEHNE TeOPeTNYeCcKoro Matepuana
ONCUNNAVHBI;
- NOArOTOBKY K MPaKTUYECKUM 3aHSATUAM, nabopatopHbiM paboTtam;
- paboty ¢ VIHTEpHET-NCTOYHMKaMMK;
- NOAroTOBKY K cAade NpakTuyeckmx padoT, BhINOMHEHWIO TECTOBLIX 3a0aHuii U clade aK3aMeHa.
MnaHnpoBaHne BPeMeHU Ha caMoCToATENbHYO paboTy, He0OX0ANMYIO A/ OCBOEHUS HACTOSILWE
OMCUWMNVHBI, CTYAEHTaM flydile BCero OCyLWecTBNSTL 3apaHee Ha BeCb CeMecTp, NpedycMmaTpueas
npu 3TOM perynspHoe NoBTopeHne NpoiiaeHHOro Matepuana. Matepuan, 3aKkOHCNEeKTUPOBaHHbIN Ha
NeKUMsiX, He0OX0AMMO PEryNsipHO AOMONHATL CBEAEHUSAMU U3 NMTEPAaTYPHbLIX NCTOYHMKOB,
npencTaBNeHHbIX B paboyeit nporpamMme OucUmnavHel. Mo Kaxaon n3 Tem onsi caMocTosITeNIbHOro
N3y4eHuns, NpuesedeHHbIX B paboyei NnporpaMMe OUCLMMAMHBI, CledyeT cHadYana npo4Yntatb
PEeKOMEeHO0BaHHYI0 NMTepaTtypy 1 Npu Heo6X0AMMOCTM COCTaBUTbL KPATKMIA KOHCMEKT OCHOBHbIX
MONOXEHWA, TePMVHOB, CBEOEHWI, TPebYIoWNX 3anoMUHAHNS 1 SBASIIOWMXCS OCHOBOMONaralowmmm B
3TOI TeMe 1 ON5 0OCBOEHMS NOCNedylowmnx pasaenos kypea.

9K3aMeH YcnewHas nogrotoska K 39K3aMeHy BO3MOXHa Nnlb B Cliy4yae cucTemMaTuyeckom caMOCTOSATENbHOM
pa60Tb| B XO0Oe BCero cemecTpa. HeI'IOCpe,EI.CTBeHHO nepen sKk3amMeHoMm Heobxo0anMo npo4ynTaThb BCE
KOHCMNEKTbI NIEKLNIA, OCBEXWTb B NMaMsTh na60paToprle OonbITbl N PEWEeHNA TUMOBbIX 3ana-d. I'Ip|/|
peweHnn 3afaHunii B 3K3aMeHaUNoHHOM buneTte ans paunoHanbHOro Ncnosib3oBaHMA 0TBEAEHHOrO
BpeMeHU ny4vule BHa4yane OTBETUTb Ha BOMPOCHI, KOTOPbI€ BbI3blBAOT MEHbLUE BCEINrO 3any,D,HeHI/II7I,
pewnTb pacqéTHue 3anayun, a nocrne BepHyTbCA K 3adaHNSAM MOBbIWEHHON CNOXHOCTW.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOrMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopums.
CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbIMU BO3MOXHOCTSIMU 300POBbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 06.03.01
"Bronorns" n npogounio nogroToekn "buonorus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.05 Xumus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpochunb noarotosku: buonoruns

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.AxmeToB, H. C. Obwwas 1 HeopraHudeckas xumms : y4ebHuk / H. C. AxmeTos. - 11-e usg., ctep. - CaHkT-lNeTepbypr :
NaHb, 2020. - 744 c. - ISBN 978-5-8114-4698-8. - TekCT : anekTPOHHbIN // JlaHb : anekTpoHHO-BubnmoTeyHas cuctema. -
URL: https://e.lanbook.com/book/130476 (nata obpaweHuns: 27.04.2020). - Pexxum noctyna: onisi aBTopus.
nonb3osarenen

2. Masnos, H. H. Obwwas n HeopraHmyeckast xumns : y4ebHuk ans Bysos / H. H. Masnos. - 4-e nsg., crep. -
CaHkT-leTepbypr : NlaHb, 2021. - 496 c. - ISBN 978-5-8114-8579-6. - TeKcCT : aneKTPOHHbIA // JlaHb :
9MeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/177840 (nata obpaleHusi: 06.09.2021). -
Pexum poctyna: ong aBTopums. nonb3oBarteneil..

3. MeToaunyeckoe nocobue no obLei xummnm ans camocTosTenbHon paboTebl cTyaeHToB. KasaHb: K'Y, 2009. 132 c.
3019K3

4. TiokaekmHa H.A., OpraHnuyeckas xumns : y4ebHuk / H. A. TiokaBkuHa n op.; nog ped. H. A. TiokaBkuHoi. - M. :
MSOTAP-Megnma, 2015. - 640 c. - ISBN 978-5-9704-3292-1 - TekcT : anekTpoHHbIii // OBC 'KoHcynbTaHT cTyaeHTa' :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970432921.html (nata obpaweHus: 26.06.2019). - Pexum
[0CTyna : Mo noAanucke.

5. TiokaBkmHa H.A., BrioopraHuyeckas XuMns: pyKOBOACTBO K NPAKTUYECKMUM 3aHATMSAM : y4ebHoe nocobue / MNoa pen.
H.A. TiokaskuHoi - M. : TOOTAP-Megana, 2013. - 168 c. - ISBN 978-5-9704-2625-8 - TekcT : anekTpoHHbIli // OBC
'KoHcynbTaHT cTyneHTa’ : [caiiT]. - URL : hitp://www.studentlibrary.ru/book/ISBN9785970426258.html (nata obpauwieHus:
26.06.2019). - Pexunm poctyna : no noanucke.

JononHutenbHas nuteparypa:

1. Obwas xumns B hopMynax, onpeneneHnsx, cxemax: yyuebHoe nocobue/ V.E. lnmaHosny, M.J1. Masnosuy, B.®.
Tukasbiin, MNM.M. Manauwko. - MuHck, 1996.

2. MnvHka H.J1. 3agaun n ynpaxHeHus no obwei xumnn. M.: UHTterpan- Mpecc , 2008. 240 c. (283 3k3.)

3. MyaakoB C.A., Xumus : y4ebHuk / MNysakos C.A. - 2-e uag., ncnp. u gon. - M. : F'SOTAP-Meauna, 2006. - 640 c. - ISBN
5-9704-0198-6 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN5970401986.html (naTta obpauweruns: 26.06.2019). - Pexum goctyna : no
noanucke.

4. TrokaekrHa H.A., BrioopraHunyeckas xumus : y4ebHuk / H. A. TiokaskuHa, 0. U. Baykos, C. 9. 3ypabsH. - M. :
FS0OTAP-Megpua, 2015. - 416 c. - ISBN 978-5-9704-3188-7 - TekcT : anekTpoHHbIin // OBC 'KoHcynbTaHT cTyaoeHTa' :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970431887.html (nata obpaweHus: 26.06.2019). - Pexum
JocTyna : no nNoanncke.

5. brioopraHnyeckas xumns: y4ebHuk / .B. PomaHosckuid, B.B. BonTtpometok, J1.I'. T'napaHosuy u ap. - Mocksa : HAL|
NH®PA-M, Hos. 3HaHune, 2015. - 504 c. (Bbicwee obpasoBaHue) ISBN 978-5-16-010819-3. - TeKCT : 3NEKTPOHHbINA. -
URL: https://new.znanium.com/catalog/product/502950 (nata obpatweHnusi: 26.06.2019)

6. TiokaBkmHa H.A., BrioopraHuyeckas xmmns: pykoBoACTBO K NPakTUYeCcknM 3aHaTusm / nog peq. H.A. TiokaBkUHOM -
M. : TOOTAP-Megana, 2014. - 168 c. - ISBN 978-5-9704-2821-4 - TekcT : anekTpoHHbii // OBC 'KoHcynbTaHT cTyaeHTa' :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970428214.html (nata obpaweHus: 26.06.2019). - Pexum
[ocTyna : no Noanncke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.05 Xumus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpochunb noarotoskun: buonoruns

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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