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Mporpammy oucumnnuHbl paspabotan(a)(1) OoueHT, K.H. (noueHT) Huzamos .. Kadenpa
XUMUYeckoro obpasoBaHns Xummyeckuin MHCTUTyT uM. A.M. Bytneposa , IDNizamov@kpfu.ru

1. LLenn ocBoeHns AUCLUMN/INHDI
Llenamn ocBoeHus ancumnnuHbl "BeegeHne B HEOPraHMyeckyo XMMmio" aBnaoTCS:

1. CgpopMupoBath y CTyAEHTOB, TEOPETUYECKUA DYHOAMEHT AN OaNlbHEAWEro N3y4yeHuns
XMMUYECKMX N eCTECTBEHHbIX HayK, CNocobCcTBOBaTbL NPMOBPETEHNIO CTYAEHTaMM 3HAHWIA NO
OCHOBHbIM BOMNpocaM obLelt 1 HeopraHN4YecKoh XUMNU;

2. Pa3BnTb TBOPYECKOE MbILWIEHNE U HAYYHOE MUPOBO33PEHNE, PACKPbLITH METOO0M0MIO
XUMUNYECKOW HayKW.

3. MNoka3atb CBSA3b XMMUWN C XN3HbIO COBPEMEHHOMO 06WEeCTBa 1 €€ PoJb B PELEHNN 3KONOMMYECKMX
npobnem.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 51.B.00.4 OucumnnmHel (Mooynmn)" OCHOBHOW
obpaszoBartenbHoit nporpammel 44.03.01 MNMeparornyeckoe obpasoBaHNe N OTHOCKTCS K
obsizaTenbHbiM gucumnnanHam. OcBamBaeTcs Ha 1 Kypce, 1 cemecTp.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwucpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-3 CNOCOBHOCTBLIO UCMONb30BATh ECTECTBEHHOHAYYHbIE U
(0BLwekynbTypHbIE MaTeMaTnyeckue 3HaHNS AN OPUEHTUPOBAHNS B COBPEMEHHOM
KOMNEeTeHL M) MHGOPMALMOHHOM NPOCTPaHCTBE
OMK-2 CNOCOBHOCTBIO OCYIWECTBASATL 0By4eHne, BOCNNTAHME W
BUTHU 4EeTOM NanbHbIX, B THbIX
(NMpodpeccmoHanbHble pas3 © C yHeTom couman » BO3pac 6 ’ o
KOMMETEHLIAN) NCUXOCON3NHECKMX U UHANBIAYaNbHBIX OCOOEHHOCTEN, B TOM
yncne ocobbix 0bpasoBaTenbHbiX NOTPebHOCTENR 0Oy4atOWMXCS
MK-1 FOTOBHOCTbIO peann3oBbiBaTb 06pa3oBaTeNbHbIE MPOrpamMMbl Mo
(npodhbeccunoHanbHbie npeaMeTy B COOTBETCTBUM C TpeboBaHUsMM 0bpa3oBaTefbHbIX
KOMNEeTeHL M) cTaHOapToB
CMNOCOBHOCTBIO UCMOMb30BaTh 3HAHUSI TEOPETUYECKMX OCHOB
CK-1 PyHOAMEHTaNbHbIX Pa34enoB XMMUN B MPOGECCOHANBHOW
LEesATeNbHOCTY;
CNOCOBHOCTBIO UCMOMNb30BaTh HABbIKM XMMUYECKOTO
CK-2 9KCNEepUMEHTa, OCHOBHbIE CUHTETUYECKME METOAbI MONYYEHMS 1
aHannsa XMMM4ecKkmx BewWwecTs B NPoecCnoHanbHom
LEeATENbHOCTY;
rOTOBHOCTbIO BNafeTb Metonamm 6e3onacHoro obpatleHus ¢
CK-3 XUMUYECKMMI BELLECTBAMU C YHETOM UX PU3NYECKNX W
XUMNYECKNX CBOWCTB;

B pesynbtaTte 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:
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OCHOBHbIE MOHSATUS N 3aKOHbI XUMUK; CTpoeHne atoMoB 1 Monekyn; OCHOBHble
KBAHTOBO-MeXxaHM4Yeckune npenctasneHms 06 obpasoBaHMmn xummyeckux cesidein; OCHOBHble Knacchbl
HeopraHn4Yecknx cCoeAMHeHNn; HomeHknatypy HeopraHM4yeckux coeanHeHnii; Pnsmko-xmMmnyeckme
MeToAbl NCCNeaoBaHUs BewecTs; MNepnoanyeckunin 3akoH; TepMoanHaMUKY N KUHETUKY XUMUYECKMX
npoueccos; CBolicTBa pacTBOPOB; TEOPUIO SNEKTPONNTUYECKO Anccoumnauuni;
OKUCNMTENbHO-BOCCTAHOBMTENbHbIE PeaKLUN.

2. OONIXEH yMeTb:

Vicnonb3oBaTb OCHOBHbIX MOHATUI N 3aKOHOB B PELEHNN XMMUYecknx 3anay; lNokasaTtb NpuHUUNbI,
nexalyme B OCHOBE Knaccugomkaumm coe auHEHNn N XMMNYecknx peakumnin; O3HakoMnTb ¢
TEPMOANHAMUKON N KWNHETUKOWN XMMNYECKUMX NpoLeccos; [1pon3BoanTb pacy€Tbl MO NPUroTOBEHNUIO
pacTBOPOB;

3. 0ONXEeH BnageTb:

TexHVKON NPOBELEHNS XMMUYECKMX 9KCNEPUMEHTOB NabopaTopHbIx ycnosusx; O Hanbonee
N3BECTHbIX cnocobax 1 Mcnonb3yeMom 060pynoBaHun; TexHUKo 6e30nacHOCTY NPW BbIMONHEHUN
akcnepumeHTa; OCHOBaMM XMMUYECKON HayKn Ons fanbHeiwero rnybokoro nayyYeHns npeamMeTos
XUMUYECKOr0 UMKna.

4. nONXeH OJEMOHCTpUpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

,D.eMOHCTpI/IpOBaTb CMOCOBOHOCTb 1 FOTOBHOCTb: MCMONb30BaTbh OCHOBHbIX MOHSTUA N 3aKOHOB B
peweHnn XxmMmn4eckmnx 3anad.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 1 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANst Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNNHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHBI/MOAYNA

Buabl n yachbl
Pasgen ayauTopHoOM paborThbl,
Henens WX TpyA0eMKOCTb Tekyuwiume doopmbi
N 'D'":n"(")'g;;mrb'/ Cemectp ceMgcrpa (B yacax) ‘I,(L(I)J.HTpg;ﬂp
Nekumn MpakTnyecknellabopatopHbie
3aHATUA paboTbi

Tema 1. Xumusa kak

Hayka. CTpykTypa
1) xummmn. OcHoBaHme 1 1 2 0 4 YCTHbIA OnNpocC

MOHATMA N TeopUH,

cTexmomeTpuyeckme

3aKOHbI.

Tema 2. ATom kak
2. |Menbyanwasa yactmua 1 2 2 0 4

XNUMUNYECKOro aneMeHTa.
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Bugbl n yachbl
ayauTopHOM paboThbl,
N Paspen ; c Henens NX TPy[O0EeMKOCTb Tekywme doopmbl
'D'"Kn"(")v;lr%v;“b' emectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
KOHTPONbHas
3. Tema 3. Cocras 1 3 2 0 4 paboTta
aTOMHOro sgpa.
Tema 4. OnekTpoHHas
4. CTPYKTypa atoMOB. 1 4 2 0 4
Tema 5.
MNeprnoanyeckunin 3aKoH
5. [W nepuoamnyeckas 1 5 2 0 4
CUCTEMA 3NIEMEHTOB
.. MeHoeneesa.
Tema 6. CoBpeMeHHble
npobnembl KOHTPONbHas
6. |nepuoonyeckor 1 6 2 0 4 paboTta
CUCTEMbI XMMNYECKMX
9/IEMEHTOB.
Tema 7. XuMunyeckas
7. CBSI3b, 1 7 2 0 4
Tema 8. MloHHas n YCTHbI ONpOC
8. MeTannnyeckme CcBa3n. 1 8 2 0 4
Tema 9. MeToq
9. [MOnekynspHbIX 1 9 2 0 4 TecTpoBatne
opbutanen (MMO).
Tema 10. Xummnyeckune
CUCTEMbI N UX
10. TepMO-anHaMuyeckas 1 10 2 0 4
XapakTepucTuka.
Tema 11. XuMunyeckas
11.|knHeTuka n eé 1 11 2 0 4
OCHOBHOW 3aKOH.
Tema 12. Obpatumble u
12. HeobpaTMMble peakunu. 1 12 2 0 4
Tema 13. PactBopbl 1
13. MX CBOWCTBA. 1 13 2 0 4
Tema 14.
onekTponuTnyeckas
14, VoRM3aLS 1 14 2 0 2
(amnccouunaums).
KOHTPONbHas
15, ggg‘g_w- ABTOnpoTONM3| 4 15 | 2 0 0 pa6ota
Tema 16. Peakuun,
16.[noywmne 6e3 nameHexHms | 1 16 2 0 0
CTEMNEHN OKUCNEHNS.
Tema 17.
17.|0OKncnmTenbHO-BOCCTaHQBUTENbHbIET 7 2 0 0
peakumu.
Tema 18. ['eTeporeHHble KOHTpONbHas
18.|[peakummn B pacTeopax. 1 18 2 0 0 paboTa
PerucrpaumnoHHbIi HoMep OAEKTPOHHEBEH
Bl VHHBEPCHTET

Crtpanuua 5 us 14.

A 5 (1,
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema . NIToroeas 9K3ameH

1 0 0 0
doopma KOHTpoOns
Ntoro 36 0 54

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. Xumusa kak Hayka. CTpyktypa xumuun. OCHOBaHMe MOHATUSA U Teopuw,
cTexmomeTpuyeckme 3aKoHbl.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

3aKkOH 3KBMBANEHTOB, MOCTOSHCTBA cocTasa. JanbToHnabl U 6epTOﬂﬂI/I,D,bI. 3aKkoH KpaTHbIX
OTHOLWEHWIA. [[a30Bble 3aKOHbI.

naboparopHasi pabora (4 4aca(oB)):

O6wme npasuna paboTbl B xmuMmyeckoi nabopatopun. TexHuka 6e3onacHocTu. XuMmnyeckoe
obopynoBaHve 1 peakTuBbl, obpalleHne ¢ HUMK.

Tema 2. ATOM KaK Menbyaniuasi yactmua XMMMUYecKoro afieMeHTa.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Mogenn atoma: TomncoHa, Pesepdopaa, bopa. YpasHeHue WpenuHrepa, Jlyn ne bpoinga n
NpUHUMN HeonpeaeneHHocTu [Mein3eHbepra. CocTosIHME 3NEKTPOHA B aTOMe.

naboparopHas pabora (4 4aca(oB)):

["a30Bble 3aKOHbI, 3aKOH ABOragpo, CnefacTBME M3 HEro. 3aKoHbl 9KBMBANIEHTOB, MOCTOSIHCTBA
cocTaBa, KpaTHbIX 1 06 bEMHbIX OTHOLWEHWIA, COXPaHEeHWUs Macchbl BelecTs. Becbl 1 B3BewmnBaHue.

Tema 3. CoctaB aTOMHOro siapa.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MpoTOHHO-HeTPOHHas Teopust sapa VBaHeHko. 3akoH Mo3anu. 3oTonbl, n3obapbl. KeaHToBbIE
ymcna.

naboparopHasi pabota (4 4aca(oB)):
OnpeueneHme 3KBMBANIEHTHOW Maccbl MeTanna.
Tema 4. OneKTpOHHas CTPYKTypa aTOMOB.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

dopma 3neKkTPoHHbIX 061aKoB 1 UX pacrnonoXeHue B npoctpaHcTee. CTPyKTypa aNeKTPOHHOM
0007104KM 1 NPUHUMNBI €€ 3an0oNHEHUSl. DNEKTPOHHAS KOHUrypaums aToMOB 1 NOHOB.

naboparopHasi pabora (4 4aca(oB)):

OnpegneneHne MonsapHoOn maccbl okenaa yrnepoga (1V).

Tema 5. Nepuoaunyeckun 3aKoH 1 nepmoanyeckas cuctema anemeHtos I.U. MeHpeneeBa.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

EmkocTb neproos. ['pynnbl, noarpynnbl 1 CEMENCTBa.

naboparopHas pabora (4 4aca(oB)):

CoctaB atoma. nekTpoHHas 060no4ka atoma 1 Nopsaok eé 3arnonHeHus.

Tema 6. CoBpeMeHHble Npo6nemMbl Nepnoanyeckon CUCTEMbl XMMUYECKUX 3NIEMEHTOB.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MonoxeHne BOOOpo4a, laHTaHoOMOOoB, akTUHOMOOB, 6ﬂaI'OpO,EI,HbIX ra3os. I'Ipo6neMa HUXHEN U
BerHeI7I rpaHunubl nepmo,umquKon Tabnuupbl. CBOMCTBA XMMMUYECKUX 3NIEMEHTOB - CBODOAHbIX
aTOMOB 1 aTOMOB B BellecTse. [loTeHumnan noHnsaumm, CpOACTBO K 3M1EKTPOHY, panounyc,
ANeKTpooTpnuaTenbHOCTb, USMEHEHUE 3TUX BENNYMH MO Nepmnonam n rpynnam.

naboparopHas pabora (4 yaca(oB)):

KETPOHHBH
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HaxoxneHvne cpopmynbl Kpuctannorngpara v Bbixoga okcuga meaum (Il) npu npokanusaxHmm
mManaxura.

Tema 7. Xumnyeckas CBA3b.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Mpupona xmmnyeckon ces3n. OCHOBHbIE TUMbl XMMUYECKOW CBA3U. MexmMonekynsipHble
B3anMooencTeus. MapameTpbl XMMNYECKON CcBS3N. MexaHn3Mbl 06pa3oBaHUS XMMUYECKOI CBS3M
(MBC, noHopHo-akuenTopHbii, MMO).

naboparopHas pabora (4 4aca(oB)):

CTtpykTypa nepuogmyeckon cuctemol. lNepnogmyeckunii 3aKoH Kak OCHOBa CUCTEMATUKM XUMUYECKMX
3N1IEMEHTOB 1 X COeOUNHEHWIA.

Tema 8. NoHHasa u MeTannuyeckne CBA3M.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Trnbl KpUCTaANNIMYECKMX peweTok. MmMbpnansaumns aToMHbIX OpouTanein n reoMeTpmsi MONeKy .
naboparopHas pabora (4 4aca(oB)):

OnpepneneHne TMNOB KPUCTANNTMYECKUX PELIETOK, TEOMETPUN MONIEKYN U rTmbpran3aumm aToMoB.
Tema 9. MeTon, monekynsipHbix opo6utanen (MMO).

JNeKL,MoHHoe 3aHsiTne (2 4yaca(oB)):

Obpa3zoBaHune roMo- 1 reTepoHyKNeapHbIX OBYXaTOMHbIX MOneKyn. JnamarHeTukn 1 napamarHeTuKu.
CpasHeHne MBC n MMO.

naboparopHasi pabora (4 4aca(oB)):

MocTpoeHne amnarpamm 1 HanMcaHne aNeKTPOHHbIX POPMYN FOMO- U FeTEPOHYKIeapHbIX ABYX
aTOMHbIX MOMEKY/I.

Tema 10. XuMnyeckue cmcteMbl 1 UX TepMO-AUMHaAMMYECKaA XapakTepucTuka.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

3akoH Necca 1 cnencTene N3 Hero. SHTaANbNUS, SHTPONKSA. 1-blil 1 2-01F 3aKOH TEPMOANHAMMKW.
CsobopHas aHeprusi M'mbbca 1 HanpaBneHHOCTb XUMUYECKUX NMPOLLECCOB.

naboparopHasi pabora (4 4aca(oB)):

TepMO,EI,I/IHaMVI‘-IeCKVIe paC‘-IéTbI onpeneneHnda HanpaeJIEHHOCTU XMMUNYECKUX NPOoLECCOB.
TepMOXI/IMI/Il-IeCKI/Ie YpaBHEHUA.

Tema 11. XuMnueckasa KMHeTuKa n eé OCHOBHOM 3aKOH.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3aBMCMOCTb CKOPOCTM peakumm OT pasnnyHbix pakTopoB. MexaHn3m v rnybuHa XuMmnyeckmx
npoueccoB. Tunbl XMMUYECKMX pPeakLmiA.

naboparopHas pabora (4 4aca(oB)):

3akoH mencTems macc n npasmno BaHTt-INodda. Xnummnyeckoe paBHoBecKe.
Tema 12. O6patumble n HeobpaTUMble peakuuu.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

XuMunyeckoe pasHoBecue 1 ycnosus ero cmewwenus. MpuHuunel Jle WaTtenbe. KoHCTaHThbI
paBHOBeCUS, auccoumaumn n ap. Katanms n katanmsartopsbi.

naboparopHasi pabota (4 4aca(oB)):

OnpeueneHme N3MEHEHNA CKOPOCTH XUMUYECKOW peakunn n cMeleHnsa XmmMn4eckoro paBHoeecus B
3aBNCUMOCTUN OT KOHUEHTpaunn pearmpytowmx sewects, TeMnepartypbl N Katain3aTopoBs.

Tema 13. PacTBOpbI 1 UX CBONCTBA.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

,D,I/ICFlepCHbIe CUCTEMbI N NX Knaccudoukaums. Dun3nKo-xmmmyeckas Teopus pacTBOpPOB.
KOHLl,eHTpaLI,I/IFI pacTBOpPOB. 3aKkoHbI pa36aBﬂeHHbIX pacTBOpPOB.

naboparopHasi pabora (4 4aca(oB)):
KoHLeHTpaums pacTBopOB.
Tema 14. dnekTponuTnueckas MOHU3auus (auccoumaums).
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CTeneHb 1 KOHCTaHTa gmnccoumaunmn. AKTUBHOCTD, KO3(p(PULMEHT aKTUBHOCTN. KncnoTHo-ocHOBHas
noHmsaumus. Cuna KMCnoT n OCHOBaHWI.

naboparopHasi pabora (2 yaca(oB)):

OnekTponuTnyecKas NoHM3aums.

Tema 15. ABTONpPOTONU3 BOAbI.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BonopogaHbin nokazartens. Haukatopsl. Juccounaums cone.

Tema 16. Peakuum, npyuwime 6e3 M3aMeHeHUs CTENEeHN OKUCTIEHUS.
JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):

Peakuun obmeHa, HeTpanusauum, ruagponnsa. CteneHb U KOHCTaHTa ruaponmsa. Ycnosus
CMeLLEeHNs MOHOOBMEHHbBIX peakuuii 1 ruaponmaa.

Tema 17. OKNcnUTENbHO-BOCCTAHOBUTE IbHbIE peakLUn.
JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Okuncnutensb, BOCCTAHOBUTEND, n0,£|,60p KO3OPULIMEHTOB. KﬂaCCVICpI/IKaLI,VIFI N HanpaBneHHOCTb
OKUC/INTENBbHO-BOCCTAHOBUTESIbHbIX peaKLl,I/IVI.

Tema 18. [eTeporeHHble peakLuum B pacTBopax.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

"anbBaHM4Yeckune anemeHTbl. BogopoaHbiii anektpoa. CTaHaapTHbIE 3NeKTPOLAHbIE NOTEHLMaNbl Kak
Mepa akTUBHOCTU METANNIOB. DNEKTPONN3, ero NpakTuieckoe npuMeHeHne. 3akoHbl Papanes.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMNINHBI (MOLYNISA)

Buapbl
N Paspen Cemect Hepens | camocTtositenbHom [TpynoemMKOCTb ;%%%:Lﬁg:;gzg;
AduvcumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTYyOEeHTOB p
Tema 1. Xumunsa kak
Hayka. CTpykTypa
xumnn. OcHoBaHue noaroToBka K o
1. MOHATMSA 1 Teopun, 1 1 YCTHOMY Onpocy 5 yCTHBIV OMpOC
cTexnomeTpuyeckmne
3aKOHbI.
Tema 2LATOM Kak HanucaHwue BbicTynneHus
2. |[Menbyanwas yactmua 1 2 MUKDOAOKNAOB 5 MUKDOAOKNANAMM
XUMNYECKOro anemMeHTa. P P '
3 Tema 3. CocTas 1 3 Egﬂggﬁiﬁ%; 5 KOHTPONbHas
" laTOMHOro 4 . T
aTOMHOro siapa pabote paboTta
Pabora
nmTeparypon, [MpoBepka
4. IfMiTA" 2;1::;58:%9 1 4 HanucaHue 5 KOHCMNEKTOB U
PYKTYp ) KOHCMEKTOB. 3agau.
PeweHne 3apa4
Tema 5.
[Mepuoaonyeckmnin 3aKoH CocTtaBneHwue
[MpoBepka cxem
5. |n nepuoonyeckas 1 5 cxeM. PelieHne 5 y ggﬂzﬂ acxe
cucTema anemMeHTOoB 3agad |
I.N. Menpeneesa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 6. CoBpeMeHHble
npobnembl noaroToska K
6. [neprnoanyeckon 1 6  [KOHTPONbHON 5 KZ%LEZ”bHaH
CUCTEMbl XUMUYECKUNX paboTte P
9NEMEHTOB.
BbicTynneHus
v Tema 7. Xumunyeckas y v Gﬁggg;grﬁan OB 5 MUKPOLOKNaaamum
" |cBSA3b. ’ 1 nposepka
peweHne 3anad sagav.
Tema 8. NloHHas n NoAroToBKa K o
. 1 THbIR on
8 MeTannnm4yeckue CBsa3u. 8 YCTHOMY Onpocy 5 ye onpoc
Tema 9. MeTopg
noaroToBka K
9. |MonekynsapHbIX 1 9 TeOCﬂTI/?praiI/HO 5 TecTupoBaHune
opbutanein (MMO).
Tema 10. Xumunyeckune ESS;T:T ol U [MpoBepka
10.cvcTEMBI 1 X 1 10 Hanm%aHympe 5 KOHCMEKTOB.
‘[Tepmo-onHamuyeckas KOHCIEKTOR MpoBepka
XapakTepucTuka. PeweHve sanay 3agau.
Tema 11. XuMmnyeckas
ema niiecka HanucaHnve 3awwuTta
11.|knHeTuka n eé 1 11 echepatos 5 ecpepatos
OCHOBHOII 3aKOH. pecep pedbep
12 Tema 12. ObpaTnMble U 1 12 HanucaHnve 5 [MpoBepka
‘IHeobpaTnMble peakunw. KOHCMEKTOB KOHCMEKTOB.
13 Tema 13. PacTBopbl 1 1 13 HanuncaHwne 5 [Mposepka
‘lnx cBoricTBa. KOHCMEKTOoB KOHCMEKTOB.
Tema 14. YCTHbIN onpoc
14 OnekTponMTnyeckas 1 14 Pabota 5 Ha
‘InoHnzaums nmTepartypon nabopaTtopHbIX
(anccoumaums). 3aHATUAX.
Tema 18. ['eTeporeHHble NoAroToBka K
18.|peakunn B pacteopax. 1 18  |KOHTpPONbHOM 2 g(;lgggganaﬂ
pabote
WNtoro 72

5. O6pa3oBarenbHble TEXHONOMUU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yuYeHUs

B npouecce npenonasaHus 6yayT UCNONb30BATLCS KOMMbIOTEPHbIE (PEANU3yTCS B paMkax
CUCTEMBI "y4nTENb-KOMMBIOTEP-YHEHNK" C MOMOLLbIO 0OyYatoWmMx NPOrpamMm pasfiMyHoro suaa
(MHPOPMAaLIMOHHbBIX, TPEHNHIOBbIX, KOHTPONUPYIOLWMX, Pa3BUBAIOLWLMX 1 OP.), Ananorosblie (CBA3aHbl C
co3OaHneM KOMMYHUKaTMBHOW cpebl, paclumpeHneM nNpocTpaHcTea COTpyAHMYECTBa Ha YPOBHE
"yuntenb-yyeHuk", "yyeHunkK-y4eHunk", "yuntenb-asTop", "y4eHnK-aBTop" B X04e NOCTAHOBKE U peLleHns
y4yebHO-no3HaBaTeNbHbIX 3a4a4), TPEHVMHIOBbIE (CUCTEMA AEATEeNbHOCTY No 0TpaboTke
onpeneneHHbIX anropnuTMoB y4ebHO-NO03HaBATENNbHbIX AEACTBUIA 1 CNOCOO0B PELIEHNS TUMOBbIX

3apad B xoae 0by4eHuns (TeCTbl 1 NPaKTUYECKME YNPaKHEHUS) TEXHONOMMN.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Tema 1. Xumus Kak Hayka. CTpykTypa Xxumumn. OCHOBaHue NOHATUS U Teopun,
CTeXMOoMeTpuyYeckue 3aKoHbl.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

OcHOBaHWe NOHATUSI U TEOPUM, CTEXMOMETPUYECKNE 3aKOHbI. 3aKOH 9KBMBANEHTOB, MOCTOSIHCTBA
coctaea. [anbtoHnapl n 6eptonnunapl. 3akKoH KpaTHbIX OTHOLWEHWIA. a30Bble 3aKOHbI.

Tema 2. ATOM KaK Menbyanluas yactuua XMMUYeCcKoro anemeHTa.
BbicTynneHmsa mukpogoknanamu. , I(pUMeEpPHbIE BONPOCHI:

Mognenu atoma: TomncoHa, Pesepcopna, bopa. YpasHenue WpeanHrepa, Jlyw e bponns un
NPUHUMN HeonpeaeneHHocTu [en3eHbepra.

Tema 3. CocTaB aTOMHOro siapa.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. OnpenennTte 4Mcno atoMoB, KOTOPOE COAePXUT 4 Monb kapboHaTta kanbuus. 2. Macca oaHow
MOneKynbl kucnopoga (r) pasHa. 3. O6bem 2,5 Monb a3ota Npu H.y. paBeH. 4. [1ns kakoro BelwecTsa
aHTanbnus obpasoBaHus paBHa Hynto? 5. 3apan sapa XMMn4eckoro anemeHTa paseH 25. Kakosa
9NEeKTPOHHAsa popmMyna atoma aToro anemeHta? 6. BewecTtBo conepxut 29,1 % HaTpus, 40,5 %
cepbl, 30,4 % knucnopogna. Kakosa xmmunyeckas dpopmyna coeanHeHma? 8. H1cno anekTpoHOB B MOHE
Fe2+ paBHo:__ . 9. Kakylo okpacky NMetoT ruapatMupoBaHHbIE MOHbI Mean?

Tema 4. dnekTpoHHasA CTPYKTypa aTOMOB.

[MpoBepka KOHCMEKTOB U 3a4aud. , NPMMepPHbIE BOMPOCHI:

CocTaB aTOMHOro sapa. 9NeKTpoHHas CTPyKTypa aTOMOB.

Tema 5. Nepnoanyecknn 3aKoH U nepmoaundeckasl cuctema anemeHtoB I1.U. MeHoeneeBa.
lMpoBepka cxeM 1 3agay. , NPMMEPHbIE BOMPOCHI:

["eHeTMyeckas CBA3b MeX Oy Knaccamu HeopraHM4ecknx cCoeHEHUN.

Tema 6. CoBpeMeHHble Npo6nemMbl Nepnoanyeckon CUCTEMbl XMMUYECKUX 3JIEMEHTOB.
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

1. Kak B neproanyeckoi cucteMe XMMNYeCcknx aNIEMEHTOB N3MEHSIIOTCS OKUCNIUTENbHbIE CBOMCTBA
HemeTannos? 2. YTo NpomcxoanT BO BTOPOM NEPUOAE CNEBA HANPaBO Npv Nepexone OT NMNTUS K
pTopy? 3. YTO MPOUCXOANT Y SNEMEHTOB NOArPYNn 6epunnms cBepxy BHU3 Npu nepexone ot
6epunnus k 6apuio? 4. Kak n3aMeHsIl0TCS MeTaninyeckme CBOMCTBa y 9NEMEHTOB?

Tema 7. Xumnyeckas cBsi3b.
BbicTynneHns Mmkpoaoknagammn n nposepka 3agad. , (puMepHble BONPOChI:

CI'IeKTpOCKOI'II/I‘-IeCKI/Ie meToabl. MeToObl ccnenoBaHns BeEWECTBA, OCHOBAHHbLIE Ha paccesaHnmn
NOTOKa 4YacTtuu.

Tema 8. UOHHast n MeTannuyeckue CBS3W.

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

[MapannenbHble, NocnenoBaTefibHble, CONPSXEHHbIE N LEMnHble peakumnu.

Tema 9. MeTon, monekynsipHbix opbutanen (MMO).

TecTMpoBaHue , NpUMepPHbIE BONPOCHI:

MonekynapHoCcTb peakuuin. YpaBHeHue AppeHuyca.

Tema 10. XuMnyeckue cucteMbl 1 UX TepMO-AMHAMMYECKaA XapakTepucTuka.
[MpoBepka koHcnekToB. MpoBepka 3anay. , NPMMEPHbIE BOMPOCHI:

[MpyMeHeHVe TepMOANHAMMYECKMX PACYETOB B XMMUYECKOW TEXHONOMNN.

Tema 11. XuMnyeckass KNHeTUKa N €€ OCHOBHOMN 3aKOH.

3awuTta pecpepatos , NPUMeEPHbIE TEMbI:

Buonornyeckne katanusartopbl. ABTOKaTanus.

Tema 12. O6paTumble n HeobpaTUMble peakuuu.

[MpoBepka KOHCMEKTOB. , MPUMEPHbIEe BOMPOCHI:

XunMnyeckas KMHeTuka n eé oCHoBHOM 3akoH. Obpatumbie 1 HeobpaTMble peakLui.
Tema 13. PacTBOpbI 1 UX CBOUCTBA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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[MpoBepka KOHCNEKTOB. , NPUMEpPHbIE BOMPOCHI:

O6wwe cBoicTBa pacTBopoB. Boaa, ouanyeckne n xsummyeckne ceoincTea. Bona B npupoge.
Tema 14. dnekTponuTnyeckas MOHM3aUmnA (ouccouuvaLlms).

YCTHbI onpoc Ha nabopaTopHbIX 3aHATUSX. , MPUMEPHbIE BOMPOCHI:

[MoHATME 0 TEOPUAX KNCNOT N OCHOBAHWUIA.

Tema 15. ABTONPOTONU3 BOAbI.

Tema 16. Peakuun, ngywme 6e3 nameHeHUsi CTeneHn OKUCNEeHUS.

Tema 17. OKncnutenbHO-BOCCTaHOBUTE/IbHbIE peakL UK.

Tema 18. leTeporeHHble peakLuun B pacTBopax.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Kakve peakumm Ha3blBaKOTCS reTeporeHHbIMn? 2. lNpuseanrte NnpuMepbl reTePOoreHHbIX peakumnii. 3.
Yrto HasbiBaeTcs has3oin? 4. OCObEHHOCTN reTepOreHHbIX peakunia. 5. MNMpn reTeporeHHbIX peakumsx
C y4acTueM OOHOro UM HECKONbKMX TBEPAbIX peareHToB YTo 06pasytoTcs 4acto?

Tema . UToroBas coopma KOHTpoOns

MpuMepHbIe BONPOCHI K 9K3aMEHY:
TECTOBbIE 3A0AHNA

1 rpynna - 3afaHns ¢ BbIBOPOM OHOrO NPaBWUbHOIO OTBETA:

1. OnpepennTte YNCNO aTtOMOB, KOTOPOE COOEPXUT 4 MONb KapboHaTa Kanbuus:
A) 24,08 - 1023;

b) 96,32 « 1023;

B) 120,40 « 1023.

2. Macca onHoi Monekynbl kucnopoga (r) pasHa:

A) 2,66 « 10-23;

b) 5,32 « 10-23;

B) 2,66 « 1023.

CAMOCTOATEJIbHAA PABOTA CTYLLEHTA

1. CBS13b 06LWeEn XMUN OPYruMn ecTeCTBEHHbIMU Haykamu. (4 4.)

2. Teopust XMMMYeCcKoro CTpoeHus. (5 4.)

3. HucTble Bewectsa u npuMmecn. OCHOBHbIE METOAbI MOMYYEHMS YNCTbIX BewwecTs. (5 4.)
4. KBaHTOBas MexaHuka. (5 4.)

5. BapuaHTbl Tabnuubl O./. MeHgeneesa. (3 4.)

6. Xn3Hb 1 Hay4HO-NeJarornyeckas neaTenbHOCTb BENMKUX yYeHblX-xumukos ( O.U. Mennenees,
M.B. NNomoHocos, M. Kiopu, H. bop, J1. MonuHr u gp.). (5 4.)

7. 'eomeTtpus monekyn. (5 4.)

8. KoHaeHCnpoBaHHOE 1 KPUCTanIM4eckoe COCTOSHUSA BewecTBa. OKCNepuMeHTanbHble MeToapl
onpeneneHns CTpykKTypbl MONEKYN N CTPOEHNS BewwecTea. (5 4.)

9. NeHeTnYeckas CBA3b MeXAyY Knaccamm HeEOPraHN4eCcKux coeanHeHuni. (5 4.)

10. CnekTpockonuyeckne metodbl. MeTobl nCCNnenoBaHNs BeLecTBa, OCHOBaHHblE HA paccesHum
nortoka yactuu,. (5 4.)

11. MapannenbHble, NocnenoBaTenbHbIe, COMPSXEHHbIE U LenHble peakunn. (5 4.)

12. TepmoanHammyeckme pacyeTbl. [lpyMMeHeHne TepMoaMHaMNYECKUX PACHETOB B XMMUYECKOM
TexHonoruu. (5 4.)

13. MonekynsapHocTb peakuuii. (5 4.)

14. YpaBsHeHue AppeHuyca. (4 4.)

15. Buonoruyeckne karanmsartopbl. ABTokaranus. (5 4.)

16. Bona, pusmyeckume n xumun4yeckue ceonctea. Boga B npmpoge. (5 4.)
17. Obwwme cBolicTBa pacTBOpoB. (5 4.)
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18. [NoHATME 0 TeopUAX KUCNOT 1 OCHOBAHWIA. (5 4.)

19. OnpeneneHe MoONeKynsapHoOn oopMynbl BEWECTBA MO TeMnepaTtype 3amep3aHuns pacTeopa.
YnpaxHeHusa n 3agadu. (5 4.)

20. 'noukartopebl. (4 4.)

21. Knaccudpmkaumsa xmummyeckmnx peakumi. (5 4.)

22. buonoruyeckas ponb rugponunsa. YnpaxHeHusa n 3agadu. (5 4.)
23. OneKkTpon13 B NPOMbIWNEHHOCTH. (5 4.)

24. dnekTpoxummyeckas nonspusaumns. lNepenanpsixeHue. (5 4.)
25. Papn HanpsxeHuin metannos. YnpaxHeHus n 3agadu. (5 4.)

7.1. OcHOBHas nuTteparypa:

1. MnnHka, Hukonai JleoHmpoosuy. Obwas xumus: [ysebHoe nocobme ons CTyoeHTOB HEXMMUYECKUX
crneunanbHOCTEN BbiCWMX y4ebHbIX 3aBefeHNI N CPefHUX NPOGECCHMOHANbHbIX 00pa3oBaTeNbHbIX
yypexneHuin n ctaplmx knaccos cpenHei wkonbl] / H. J1. 'nuHka; nog pen. ao.gpapmakon.H., 4.M.H.,
npodo. B. A. Monkoea, a.x.H., npodp. A. B. babkosa.?Mocka: KHOPyc, 2011.?746 c.: un.;
21.?7bubnuorp.: c. 886.?MmeH. n npenM. ykas.: c. 887-898.?ISBN 978-5-406-01437-0((s nep.)), 3000
.? <URL:http://z3950.ksu.ru/bcover/0000807520_con.pdf>. (1 9k3.)

2. MnnHka, Hukonai JleoHnposuy. 3agaym u ynpaxHeHus no obwei xummn: y4ebHoe nocobue / H.
N. T'nnHka.?N3paHme ctepeotunHoe.?Mockea: KHoPyc, 2011.7240 c.: un.; 22 cm..?ISBN
978-5-406-00810-2((8 nep.)), 3000 .7  <URL:http://z83950.ksu.ru/bcover/0000801485 con.pdf>. (2
9K3.)

3. MnuHka, Hukonaii NleoHnposuy. Obwas xmmms: y4ebHoe nocobue ans sy3os / H. J1. MnuHka; Moa
pen. A. V. Epmakosa.?3naHune 30-e, ncnpaeneHHoe.?Mocksa: NHTerpan-lpecc, 2007.7728 c.: un.;
25 cM™..?Bnbnunorp.: c. 704-705.?MNpenM. ykas.: c. 706-727.?1SBN 5-89602-017-1, 3000.1. (108 3k3.)

4. 'nnHka, Hukonai JleoHnposny. Obwas xumus: yiebHoe nocobue ons By3os / H. J1. MnuHka; Mog
pen. A. V. Epmakosa.?W3naHue 30-e, ncnpasneHHoe.?Mocksa: Hterpan-Ipecc, 2008..7 727 c. :
nn. ; 25 .? bubnuorp.: c. 704-705 .? Mpeam. ykas.: c. 706-727 .? ISBN 5-89602-017-1, 3000. (287

9K3.)

5. AxmeTtoB H.C. Obwas n HeopraHnyeckas xumus. ispatenbcTeo: Jlaub. ISBN: 978-5-8114-1710-0.
2014 ron: 8-e n3n., ctep. nspanue:752 ctp. (3bC)
http://e.lanbook.com/books/element.php?pl1_id=50684

6. JTabopaTopHble N CEMUHAPCKMNE 3aHSATUS MO 0OLWeld N HeOPraHNYEeCKOi XUMUK

AxmeTtos H.C., Asnzosa M.K., bagbirnHa J1.. "Nanb"N3paTtenbcteo: 978-5-8114-1716-2ISBN: 2014
roa: 6-e naga., ctep. usparHue: 368 ctp. (96C)
http://e.lanbook.com/books/element.php?pl1_id=50685

7. OcHoBbl 06uwei xummn. bop3aosa J1.1., YepHukosa H.10., Akywes B.B. "MlaHb"N3natenscTso:
978-5-8114-1608-0ISBN: 2014roa: 1-e naa.n3naxme: 480 ctp. (96C)
http://e.lanbook.com/books/element.php?pl1_id=51933

7.2. lononHutenbHasa nuteparypa:

1. Obwas n HeopraHmyeckas xmmus : yuebHuk ons sysos / H. C. AxmeTtoB .? Vi3naHue 4-e,
ncnpaeneHHoe .? Mockga : Beicwas wkona : Academia, 2001 .? 743 c. : un. ? bubnwnorp.: ¢.727 .?
MpenMm. ykas.: ¢.728-736 .7 ISBN 5-06-003363-5 : 78.00 .? ISBN 5-7695-0704-7. (93 ak3.)
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2. JlabopatopHble U CEMMHAPCKNE 3aHATMS Mo obLelt U HeopraHn-4eckon xummn : Y4eb. nocobue
NS CTYOEHTOB YH-TOB, XMM.-TexHonN. 1 nen. By3os / H.C.AxmetoB, M.K.A3aunsosa, J1..bagbiruna .?
4-e n3a., ucnp. ? M. : Boicw. wk., 2002 .? 367c. : un. ? bubnnorp.: c.249-250 .? ISBN
5-06-003557-3 : 38.98. (5 9k3.)

3. Obwas n HeopraHuyeckas xmmus : Yyeb. ons ctyneHToB By3oB / KapanetbsiHy M.X., OpakuH C.A.
? 4-e n3g., ctep. ? M. : Xu-mng, 2000 .? 592c. : cxem. ? (Onsa scwen wkonbl) .7 ISBN 5-7245-1130-4
:98.00. (131 2k3.)

7.3. UHTepHeT-pecypcChbl:

NHTEpPHeT-pecypc - http://quant.distant.ru/konspekt_atom.htm

NHTepHeT-pecypc - http://quant.distant.ru/files/pdf/MOL_razd.pdf

NHTEepHeT-pecypc - hitp://www.xumuk.ru/

NHTEepHeT-pecypc - hitp://www.chem.msu.ru/rus/teaching/kovba-pupyshev/welcome.html
NHTEpPHeT-pecypc - http://quant.distant.ru/files/pdf/chbond.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "BeegeHune B HeopraHM4ecky XMMnMI" npeanonaraet UCNofb3oBaHne
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

YyebHo-MeToAMYeCKasa nuTepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUK B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenscrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "JlaHb" BkioYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTBa
"laHb" 1 Opyrnx BeoywWwmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXe 3NeKTPOHHbIE BEPCU
NeproanYEeCcKNX N3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. O6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeproanYeCcKUM N3LaHMSM MO MaKCUManbHOMY KONMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

NmeeTcs cneunanmanpoBaHHas nabopartopusi nekumoHHas ayautopus. JlabopatopHoe
obopynoBaHme (9NeKTPOHHbIE BECHI, TEPMOBNOK, anekTpuyeckas nnuTtka, annapat Kunna) v
XuMmnyeckas nocyna (npobupku, konbol ByH3eHa, akcmkaTop, XenesHole TUrnun, Konbel
NNOCKOAOHHbIE HA 250 Mn ¢ Npobkamu, CKNsiHKKM Bynbdoa, MepHble LMANHAPbI, XUMUYECKe CTakaHbl
Ha 150 mn, 6topeTku). Hoytbyk. MynbTMeomnitHbii npoekTop. 'padponpoekTop. brubnnoteyHsoii
ooHA.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NaaHoM no
HanpasneHuto 44.03.01 "Menarormyeckoe obpaszoBaHue" N NPOGOUAD NOArOTOBKM XUMUS .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 13 n3 14. 111 yHlf[

S OEMALIGH



Mporpamma ovcumunnvHel "BeeneHne B HeopraHnyeckyto xmmuio"; 44.03.01 Meparormyeckoe obpasoBaHune; AOLEHT, K.H. (OoUeHT) Husamos
n.m0.

ABTOpP(bI):

Hunsamos ..

"o 201 r.
PeueH3eHT(bl):
M'mnbmaHwuHa C.W.

"o 201 r.

PeructpaumnoHHbii Homep 5AE
CtpaHnua 14 n3 14. (11 VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



