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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heab aucuumiInHbl: cOPMUPOBATH MPEACTABICHUS O CTPOSHUU M CBOWCTBAX KpPHU-
CTaJIJIOB, Pa3HOOOpa3nuu THUIOB KPUCTAIUIMUECKUX CTPYKTYpP, OCHOBAX CUCTEMATHKU KPUCTAILIH-
YECKOI'O BEILECTBA.

1.2 MecTo aucuumiinHbl B cTpykTrype OOIT

Hucuunnmza «Heoprannyeckuil CUHTE3» OTHOCUTCS K AUCUUILUIMHAM MPEAMETHOTO MO-
oyt o npodmino «XuMHs» 4acTd, GOopMUPYEeMOil ydyaCTHHUKaMU O0pa30BaTEIbHBIX OTHOIIE-
Hui, 0ioka b1 (b1.B.02.05).

1.3 Iucunniimna HanpaBJjieHa Ha gopMupoBaHue cjaeayomux komnerennuii: IMK-2:

- IIK-2 CnocoGeH OCYyIIECTBIISATh MEJAaroru4eckylo JAEATeNIbHOCTh MO MPO(UIHHBIM
npeaMeram (JUCHMILIMHAM, MOJYJISIM) B paMKax MpOrpaMM OCHOBHOT'O OOIIETO U CPEAHEro 00-
Iero 00pa3oBaHus, HHAMKATOPOM JIOCTH)KCHUS KOTOPOM SIBIISICTCS:

o [IK-2.2 TIpuMeHsieT OCHOBHI TCOpPUH (HYHIAMEHTAIBHBIX M MPUKIAIHBIX Pa3/IeiiOB XU-
MHUH (HEOPTaHUYECKOH, aHAINTHUYECKOW, OpraHn4ecKol, ¢usmueckoir, xumuun BMC, xumunye-
CKHUX OCHOB OMOJIOTMUECKUX MPOIIECCOB, XUMUYECKOW TEXHOJOTHH) Ui PEIICHUs TeopeThye-
CKHMX M IPAaKTHYECKUX 3a/1a4.

1.4 IlepeyeHsb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs. B pe3ynbrare usyueHus QUCLU-
IJIMHBI CTYAEHT JOJIKEH

- 3HATH!

® OCHOBBI TCOPUH (QYHIAMEHTAIBHBIX U TPUKIIAIHBIX Pa3/IeIOB XUMUH (HEOPTaHUICCKOM,
AHATUTUYCCKOW, OpraHNIeCKOH, puzndeckor, xumur BMC, XUMHUECKUX OCHOB OMOJIOTHYECKHUX
MPOLIECCOB, XUMUUECKON TEXHOJIOTUN) AJISl PELICHHS TEOPETUYECKUX U MPAKTHUECKUX 3a]1a4;

- YMeThb:

® pa3pabaThIBaTh METOJIMYECKUE U HOPMATUBHBIE MaTepUaAIbl B paMKax MpoghecCuoHab-
HOU J1eSITENIbHOCTH;

- BJIAJeTh:

® METOJMKOW TMPENo/iaBaHusl y4yeOHOro mpenMera (3aKOHOMEPHOCTSIMU TIpoliecca €ro
MPENoiaBaHus; OCHOBHBIMU MOAXOJAMH, IPUHUUIIAMH, BUJAMU U MPUEMAMH COBPEMEHHBIX I1€-
JIAaTOTUYECKUX TEXHOJIOTHM), YCIOBHSIMHU BBIOOpa 00pa30BaTEIbHBIX TEXHOJIOTHI JJIS TOCTHXKE-
HUS TUTAHUPYEMBIX 00pa30BaTENbHBIX PE3yIbTaTOB O0yUEHHUs, COBPEMEHHBIMH MeIarornuecKu-
MH TEXHOJIOTUSIMH pEATU3alUA KOMIIETEHTHOCTHOTO MOAX0/1A.

1.5 O6mas Tpyaoemkocth qucuuminnbl «Heopranmueckuii cHHTe3» cocTaBiseT 3 3a-
yeTHbIX eauHUIIEI (Hanee — 3E) (108 wacoB).

[IporpaMma mpegycMaTpuBaeT U3y4eHHE MaTepuaia Ha JEKIUIX U TabopaTOPHBIX 3aHsI-
tusx. [Ipemycmorpena camocTosTenbHass paboTa CTYJIEHTOB 1O TeMaM M pasnenam. [IpoBepka
3HaHWUI OCYIIECTBIsACTCS GPOHTATBHO, HHIUBUYaTbHO.

1.6 O0beM AUCUMIIMHBI U BU/IBI Y4e0HOI 1eATeTbHOCTH
OBFBEM JUCLUIUIMHBI ¥ BUIbl YYEBHOU JESITEJIBHOCTU (ounas popma oOyueHus)

Buy yuebHol paboThl Bcero vacos CemecTpbl
OO61mas TpyA0eMKOCTh 108 8
AyIUTOpHBIE 3aHATHS 64

Jlexuun 26

JlaGopaTopHble paboThI 38

CamocrosiTenpHas paboTta 44

By uTOroBOro KOHTPOJIS: 3ayer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2 Y4yeOHO-TeMaTHYeCKHH J1aH (04Hasi popma 00yueHHs)

Beero Ay}]](lTO PHbIC 3AHATUSA CamocT
Ne HaumenoBanme Tem (pa3iesioB) Jlekuuu | JlaGopatop- '
4acoB padora

HbIC 3aHATUA




|. Bengenmne. lenu, 3agaun u pyHknum Heo

TFraHH4YeCKOro CMHTE3a.

BBenenne. Heopranndeckuii CUHTE3 U €ro
POJIb B XUMHUHU U XMMUUYECKOM MPOMBIILIEHHO-
CTU.

4

2

JlaGoparopHas padora 1: Texanka 6e3ormac-
HOCTH TIpH paboTe B J1a00paTOPHUH HEOPTaHH-
yeckoro cuurtesa. [IpaBuiia okazanus nmepBoi
MEIUIIMHCKOM TOMOIIM TIoCTpaaaBiieMy. Pac-
YCThI B CUHTC3C.

JlaGopatopnas padora 2: TepmoanHamMuye-
CKHE TIapaMeTphbl CUHTE3a HEOPTaHIMIECKHX CO-
€IMHEHUN

PacueTsl TepMOAMHAMUYECKUX TTAPAMETPOB
CHHTE3a HEOPTaHUYECKUX COCMHEHH.

KonTponbhas pabora: Pacuerst Tepmou-
HaMUYECKHX MapaMeTpOB CUHTE3a HEOPTaHH-
YECKHX COS/TMHEHHUIA.

Il. MeToabl CHHTE3a, BbIACJICHUA U OYHU

CTKHM HCOPraHUICCKHUX coeTUHEeHU

OCHOBHBIE MCTOABI BBIACICHUA 1 OYHNCTKHU
HCOPTraHNYCCKUX BCIICCTB

2

JlaGoparopHas padota 3: OCHOBHBIC METO/TbI
BBIJICJICHUS] K OUMCTKU HEOPraHUUECKUX
BeriectB CHHTE3 U OYHCTKA TeNTaruapoKCcO-
ATFOMHHATA HATPHISL

4

Peaxiiuu ocakieHus U3 ra30Boi (asbl.

N

Xumust TBeporo Tena. KomtektusHble 2¢)-
¢bekThl. JledeKThl peleTk KpucTauia.

10

Teopust 06pazoBaHus 3apobIIei MPOAyKTa
Ha [TOBEPXHOCTH TBEPJOrO TeNa.

11

Jlaboparopnas pabora 4: Teopust 06pazoBaHUs
3apobIIIeH MPOAYKTa Ha IOBEPXHOCTH
tBepzoro Tena. [omyuenne Na,O, Na,O,

12

Tonoxumuueckue peakuu. Jnpdys3non-
Hble peakiuu. OKUCIeHNEe MEeTAIOB. XUMUS
TBEPJOr0 TEJIA U MATEPUATIOBEICHHE.

13

JlaboparopHas padota 5: Tonmoxumudeckue
peaxuuu. Juddyznonnsie peakimu. Okuc-
neHue MetauioB. CunTe3 cynbdara nMHKa

14

XHUMHUYECKUE PEBPALLECHHS TOBEPXHOCTH
TBEpABIX Tel. B3anmonencraue rasa ¢
TBEP/I0I MOBEPXHOCTBIO.

15

JlaboparopHas pabora 6: B3aumoeiictue
rasza ¢ TBEpA0il MOBEpXHOCThIO. [lomyuenue
Fe u Cu u3 okcuoB.

16

JlaGoparopnas pabora 7: Bzaumopeiicteue
ra3a c TBepAoi moBepxHocThi0. CHHTE3
NaH

17

OKHUCIHUTEITLHO-BOCCTAHOBHUTEIbHEIE npe-
BpAIIEHHsI TBEPAOH MOBEPXHOCTH (KaTainn3a-
TOpA).

18

X¥MHS TOBEPXHOCTU U T'€TEPOICHHBIN KaTa-




JIN3.

19 |3aK0OHOMEPHOCTH MPOTECKAHUS:

a) OKUCIUTEIIbHO-BOCCTAHOBUTEIHHBIX;
0) nBoiiHOTO OOMEHa;

B) IPUCOEINHEHUS;

) TBep10(ha3HBIX PEAKIHH.

20 | OKHCIMTETEHO-BOCCTAaHOBUTEIBHBIE PEAKIINN

B CUHTC3C HCOPIraHNMYCCKHUX COC,I[I/IHGHI/II\/'I.

21 |JlaGopatopras padota 8: OKHCIUTETHHO-
BOCCTaHOBUTEITbHBIC PEAKI[MH B CHHTE3€ He-

OpraHMUYeCKHX coenuueHuii. CHHTE3 OKCHjIa
xpoma (V1)

22 |JlaGopatopnas padota 9: OxuciuTensHo-
BOCCTaHOBUTEIILHBIC PEAKIIUU B CHHTE3E He-

oprannueckux coeauHennin. Cuares Znlo.

23 | CuHTe3 B OPraHU4eCcKUX PaCTBOPUTEIISIX,
CKIDKEHHbIX ra3ax. CUHTe3 cojiei JUOoKCcu-
reansa. CuHTe3 PTOPa3OTHHIX COJIEH, AU-

OKCHUT'€HMJIBHBIX COCIMHEHUM KCEHOHA.

I11. IlonyyeHue HeOpraHM4eCKUX COeNHEHHUI 110

PCAKIHUAM HOHHOTI'0 o0MeHa

24 | JlabopatopHas pabdota 10: Peakuuu n1BoHO-
ro oomena. CuHTE3 OCHOBHOIO KapOoHara

meu [Cu(OH)],CO,4

4

4

25 | Peakuuu B pacTBOpax 3JE€KTPOJIMTOB.

N

26 |Jlabopatopras padora 11: Peakuuu B pac-
TBOpax AEKTPOMTOoB. CHHTE3 IUHKAMMO-

auiicyabdara. Cuares Cu(OH),

27 |Kommekcubie coequnenus. CHUHTE3 KOM-
TUIEKCHBIX COSIMHEHUM XpoMa, HUKEJIS, ajlro-

MUWHV.

28 | JlabopatopHas padota 12: KoMruiekcHble co-

equHenus. CUHTE3 HUKEJIbaMMOHHUHCYITb(arta.

4

Hroro

108

26

38

44

I/IHTepaKTI/IBHOC oﬁyqem/le o JTMCHMIIJIMHE

Tema 3ausaTus

Buj 3a-
HATUA

dopma
HHTECPAKTUBHOTO
3aHATHA

Koa-Bo
4acoB

1 | Peakiuu ocakJieHuUs: U3 Ta30BOM a3kl

JIK

Jlekuus ¢ OIIMOKAMH

2 | OKHCIUTETEHO-BOCCTAaHOBUTEIIBHBIE TTPEBpa-
IICHUsSI TBEPAOH MOBEPXHOCTH (KaTaIM3aTopa).

JIK

Jlekuus-nuckyccus

3 | Xumus MOBEPXHOCTH U T€TEPOTCHHBIN KaTa-
3.

JIK

Jlexnus ¢ ommnoOKaMu

4 | Jlaboparopnas padota 4: Teopust 00pa3zoBaHHs
3apoIpIIIel IPOIyKTa Ha IIOBEPXHOCTH TBEP-
noro tena. Iomydenne Na,O, Na,O,

JIb

PaGora B Manbeix
rpymmax

5 | JIaboparopHast pabota 8: OKUCIHTETHHO-
BOCCTAHOBUTCJIIbHBIC peaKI_[I/II/I B CUHTEC3C HGOp-
TaHUYECKUX coeqHEeHnI. CHHTE3 OKCHIAa XpOoMa

(V1)

JIb

Pabora B ManbIx
rpyImmax

6 | JIaboparopHast pabota 9: OKUCIHTETHHO-

JIb

Pabora B ManbIx




BOCCTaHOBUTEIILHBIE PEAKIIUU B CHHTE3€ HEOp- rpymnmnax
raanyeckux coemuaennii. Cuares Znls.

Bcero: 18

3 COIEP’KAHME PA3JIEJIOB (TEM)

1 BBenenue. He.]'[l/l, 3aJlaY9Y1 " (l)yHKIII/II/I HEOPraHn4veCKoro CHHTe3a.

Beenenne. Heoprannueckuii CMHTE3 U €10 poiib B XMMHHU U XMMHYECKOM MPOMBIIUIEHHOCTH.
Texnuka 6e3omacHocTy npu paboTe B 1abopaTopuu HeopraHM4Yeckoro cunresa. [IpaBuna okazanus
NIEPBOM MEIMLIMHCKOM MOMOLIM NocTpasaBieMy. Pacuers! B cunTese. TepMoanHamMuyecKue IpecTas-
JIeHUS I ONpe/eieHHs HalpaBiIeHHOCTH peakuuil. Vcrnonbp3oBaHne TepMOANHAMUYECKHX MPEICTaB-
JICHWH /TS OTpeieieHNs] HalpaBJICHHOCTH PEaKIfii, BHIOOpA ONTUMAIIBHBIX YCIIOBHM MX TIPOBEICHUS,
pacuera KOHCTaHT PaBHOBECHUS C LENbI0 OMPEICICHUS KOJIUYECTB MCXOJTHBIX BEIIECTB, HE0OXO-
JUMBIX /17151 TIOJyYEHUS 33JaHHOT0 KOJINYECTBA KOHEYHOTO MPOJIyKTa.

2 MeToabl CHHTE3a, BbI/IeJIeHUS] M OYMCTKH HEOPraHM4YeCKUX coeUHeHMit

OCHOBHBIE METO/IbI CUHTE34, BbIJIETICHUSI M OYMCTKU HEOPraHMYECKUX COe/IMHEeHUH. TumoBkle pac-
IIPOCTPAHEHHbIE METOABI IOJIyYEHUs BEIECTB. MeTOo/lbl TEPMUYECKOTO Pa3JIOKEHUs BEILLECTB
(kapOOHATOB, HUTPATOB, I'MIPOKCUAOB). [loyueHue coneil B BOOHBIX pacTBOpax U UX 00E3BOXKU-
Banue. [lomydyenne kapOuI0B, HUTPUIOB, CYIIH(HIOB U X AHATOTOB.

Beinenenue BemecTB U3 pacTBopa (KpucTasin3alus, BeicaiuBanue). OcoOEHHOCTH BbIIEIIe-
HMSL M3 pacTBOpa BEIIECTB, JAIOIIMX Pa3IMUHble KpucTauoruaparsl. OTaeneHye ocaakoB OT pacTBopa
(dbunbTpoBaHKe, LEHTPU(YTHPOBaHHUE, OTXKUMAHUE, OCaXJeHHEe U (PuIbTpoBaHHE B atMmocdepe HH-
i depeHTHBIX Ta30B). BeicylmBaHue BELIECTB (Ha BO3/IyXE, B TEPMOCTaTax, B SKCHKAaTOpax Haj
OCYILLIMTEJISIMH, XapaKTepUCTHKa ocymmTeneit). OCOOEHHOCTH CYIIKHM KpUCTa/UIOruaApaToB. OuncTka
BeIlleCTB (TMepeKpUCTAIIN3aLUS], CyOIMalIis, 30HHAsI TUIaBKa, TPAHCTIOPTHBIE PEaKlM, OUMCTKa pac-
TBOPOB COJIEH ITyTeM HarpeBaHMUsI KX C COOTBETCTBYIOIMMH TTOPOIIKOOOPa3HBIMU METaJIaMH, OKCHIAMH 1
ruapokcuaamMu). CriocoObl BBIZIENICHHS BELIECTB B HEOPTAHUIECKOM CHHTE3E.

Peaxin ocaxcnenust u3 ra3oBoit (aspl. Xumus TBepaoro tena. KosiektuBHble 3¢ (HeKThI.
HedexTsl pemerku Kpuctamia. TBepable CHCTEMBI, KPUCTALTMIECKOE COCTOSIHUE BEIIeCTBA. XUMUYe-
CKH€ CBS3U U THITbl KpucTa/uioB. O0mMe cBoicTBa KpUCTaioB. M3omopdusm. TBepaple pacTBOPHI.
OHeprusi KpUCTALIMYECKON peleTK. AMOp(HBIE Tella U CTEKIIA.

Teopust 0Opa3oBaHus 3apoJIbILIEH MTPOIyKTa Ha TOBEPXHOCTH TBEPIOTO TEJA.

Tonoxumuueckue peakuuy. Juddy3nonnsie peakuuu. OKuUcIeHUE METAUIOB. XUMHUS TBEp-
JIOTO T€Ja U MaTepUAJIOBEICHHE.

XHUMHUYECKUE NPEBPAILCHHS MOBEPXHOCTH TBEPABIX Tel. B3ammopelcreue raza ¢ TBepaon
MIOBEPXHOCTBI0. XMMHsI IOBEPXHOCTH U T€TEPOrEHHBIN KaTalu3.

3aKOHOMEPHOCTH MPOTEKAHUS PEAKITUNA: a) OKHCIUTEIbHO-BOCCTAHOBUTENHHBIX; 0) JTBOM-
HOro 0OMEHa; B) MPUCOEAUHEHUS; T') TBEPAO(Da3HbIX.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B CHHTE3€ HEOPTaHNMYECKUX COSMHEHHUH.

B3aumoneiictBue rasa ¢ tBepnoil nosepxnocteo: cuHre3 NaH, Na,O, Na2O,, nonyuenue

Fe u Cu u3 okcuioB.

Kucnoponconep:xaiye KuciaoThl U UX COJIH.

CuHre3 B opraHyeckux pactBoputersix. CuHTe3 B CKWKEHHBIX razax. CHHTE3 cojiel AUOKCUTre-
Huita. Cunte3 gropa3oTHeIX cosiell. CuHTe3 (PTOPa3OTHBIX COSMHEHNI KceHOHa. CHHTE3 TMOKCHTe-
HWIBHBIX COESIIMHEHHI KCCHOHA.

3 ITosryyeHHe HEOPraHMYECKUX COCAMHEHUI 110 PeaKIUsiM HOHHOI0 00MeHa
Peaknun nBoiiHoro oomena. Cunres ocHoBHoro kapoonara meau (Cu(OH)),COj,). Cunte3 1uH-
KamMMoHHMiCylb(aTa. Peakiuu B pacTtBopax 3yeKTpoiauToB. CHHTE3 HUKEIbaMMOHUUCYIb(DaTa,
reKcaruipokcoantomMuHara Hatpust. KomruiekcHble coeaenys. CHHTE3 KOMILIEKCHBIX COSIMHEHUI Xpo-
Ma 1 HUKEJIS, TTFOMUHISL.

Merauisl 1 HeMeTauibl. BoccraHOBIIEHNE BOAOPOJOM OKCHUIOB M XJIOPUAOB C LENBIO TOJY-
YEHHS] METAJIJIOB, a TAK)KE€ OKCUIOB M XJIOPUAOB B HU3IIECH CTENEHU OKUCIIEHUs. MeTalnoTepMu-
YEeCKHE METOJbI IOJIyYEHHsS] METAJJIOB U CIUIABOB. ODJIEKTPOJUTUYECKOE IOJYyUYEHHUE BEIECTB
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(MeTaJIoB, HEMETAJIIOB, coJjeil). XIIOpUPOBaHUE METALIOB, HEMETAUIOB M OKCHIIOB (XJIOpUPY-
IOIIHME areHTHI: XJIOP, XJIOPOBOJOPO/I, XJIOP B MPUCYTCTBUH YIJIsL, TETpaxyiopuA yriepozaa). bpo-
MHUpOBaHHE (HarpeBaHue METAUIOB M HEMETAJUIOB B Mapax Opoma, B cMecH OpoMa ¢ BOJIOPOJIOM,
GPOMHpPOBAHHE METAIIOB B CHCTEME Boja — Opom). MoaupoBanue (HarpeBaHHe METAIIOB H
HEMETAJIOB B Iapax iojia, B CMECH MMapoB HoJia U BOJIOPO/Ia, HOJAUPOBAHUE METAIIIOB B CUCTEME
Bo/Ia — Hox). BoccraHoBIIeHNE BEIIECTB aMaibraMaMi U METAJUIAMH B BOJHBIX PACTBOpax.
KapOuap! u anerunerupl MetamuioB. CynbGHIbI U MONMUCYIbGUIBI MEIOYHBIX U MIEI0Y-
HO-3eMEJIbHBIX MeTaIuIoB. I mapokcuasl MeTamnoB. Peakuun npucoenusenust: cunres Cdl,, Znle.

Hatpuit u xamuii (ux ouyucTKa), Meab, cepedpo (mepepaboTka cepeOpsSHBIX OCTaTKOB),
LUHK, KaJIMUH, PTYTh, OOp, 0JI0BO, CBUHEL, a30T, CypbMa, BUCMYT, BaHa/IUii, cepa (04HCcTKa), ce-
JIeH, XpOM, MOJIMOIeH, BOJIb(paM, XJI0p, Opom, 101, MapraHell, Kee30, KoOabT, HUKeNb. BoccTaHoB-
JIEHUE OKCHUIIOB U TAIOTEHHIOB BOJIOPOIOM, METATUIOTEPMUYUECKHI M AIEKTPOIMTUYECKUIA METOIbI, BOCCTa-
HOBJICHVSI B BOJIHBIX PacTBOPAaX MOHOB METAJUIOB MeTaUIamu | T.11. [lorydeHre arFoMUHOTEPMITIECKUM ITy-
TEM CILIABOB KEJIE30 - XPOM, HKeJIe30 - MapraHerl v T.11,

['uIpuabl METOYHBIX U IISIOYHO3EMETbHBIX METAIIOB

OKcHIpI ENOYHBIX U HIEIOYHO3EMENIBbHBIX METAIIOB, MEJIH, cepeOdpa, Maruus, [UHKa, KaaMusl,
pTyTH, OOpa, aTIOMUHUS, BUCMYTa, BaHAIHs, CEPBHI, CEJCHA, XpOoMa, MOJIHMO/ICHA, BOMb(hpama, Homa,
MapraHIia, kesie3a, KOOaTbTa 1 HUKEIISL.

[ epokcrip! ¥ TIEPOKCHIHBIE COJTH: TIEPOKCHT BOJIOPOIA, TIGPOKCHITBI IEIIOYHBIX H IEII0YHO3EMEITh-
HBIX METAJIJIOB, MEJIH, cepedpa, MarHus, KoOaIbTa, IEPOKCOOOPATHI HATPUS U KAWL, IEPOKCOXPOMATHI
1 TICPOKCOTMXPOMA-ThI IIEIOYHBIX M IIEII0YHO3EMEILHBIX METALIOB, TIEPOKCOMOIMOIATHI M TIGPOKCOBOIb-
(pamMarsbI IENOYHBIX U IETIOYHO3EMENTBHBIX METAIIOB.

Kucnopoconepkaniue KUCIOTHl U UX COJMU. bopHas, KpeMHUEBas, OJIOBSHHAs, a30THAas,
docdopnas, cypbMsHas, BaHaAUEBas, CEJICHOBas, XPOMOBas, MOTMOIEHOBAS, BOJb(pamMoBasi, XJIOpHas,
HommcTast.

[anorenup! (0e3BOHBIE M KPUCTAUIOTHIPATHI) MIETIOYHBIX M IIEIOYHO3EMENbHBIX METAIJIOB, Me-
Iv, cepebpa, MarHus, KpeMHUs, 0J0Ba, O0pa, aATIOMHUHMS, CBUHIIA, TUTaHa, (pocdopa, CypbMbl, BUCMY-
Ta, BaHA]IHsL, CEPbI, CEJIEHA, XpOMa, MOJTMO IeHa, BONb(hpama, MapraHiia, yxere3a, KoOanbTa, HUKeIS.

Cynbduap! 1 nonucyab@uabl MEI0YHbIX U HIETOYHO3EMENbHBIX METAJIJIOB, MEIH, cepedpa,
MarHusi, [IMHKA, KaJMUsL, pTyTd, 00pa, amOMUHIS, OJI0Ba, CBHHIIA, (hochopa, CypbMBI, BUCMYTa, XpoMa, MO-
mbeHa, BoNb(ppama, MapraHiia, xeies3a, kKooanbTa, HUKEIs.

['MapoKcHIbl METOYHBIX U MIET0YHO3EMETbHBIX METAIIIOB, ME/IU, IIMHKA, ATFOMUHIIS, OJIOBA,
CBHHIIA, BUCMYTa, XPOMa, MapraHITa, JkeJie3a, KOOAThTa M HAKeIS. HUTPHIIBI JTNTHS, TIEJI0YHO3EMEITHHBIX Me-
TaWIOB, OOpa, AMOMUHUS, KpeMHUS, TUTaHa, ¢pocdopa, BaHaaus, XpoMa, MoIubOIeHa, Bolb(hpama,
MapTaHIIa, yKeye3a.

Peaknuu npucoeannenus: cunte3 Znl,. KapOump! wim aneTwieHIb! IMTHS, MeIH, cepeldpa, IIenod-
HO3EMEJTBHBIX METAIOB, AITFOMHUHIS, BAHAIUSL, XpOMa, MOJMO/IeHa, BOJTb(hpaMa, MapraHIia, JKemesa, KoOabTa,
HUKEITSL.

KoMrutekcHbIe COeMHECHHS: ) THAPOKCOCOTH (KyIPUTHI, AIFOMHHATHI, CTAHHUTHI, CTAHHATEI,
TUTFOMOUTBL, (heppuThI, (heppaThl MIEMOYHBIX 1 IIETIOYHO3EMENTBHBIX METAIIIOR); 0) TBOMHBIC CONU: ATFOMO- U
XPOMOBOKATTMEBBIEH AMMOHHIHBIE KBACIIBI, KATMAMArHIIXIIOpHI, Cyibdar ammonnst 1 xenesa (11); B) ammu-
aKaTbl, TUIPa3HHATHI M AMHHATHI MEZIM, XPOMa, LIFHKA, YKefie3a, Kyr(hepoHaThl MU, JKere3a, HUKEIIS, iMe-
TWITIMOKCUMIHAT HUKES, O-HUTPOo30-P-Hadronar koOanbTa. KapOOHMIIBI MEpEeXOJHBIX METALIOB.
Oco6eHHOCTH TIONTyYeHHS] KOMILIEKCHBIX COCTMHEHMUIA.

Cnmncoxk 0CHOBHOM JIUTEPATYPBbI

1. TTaBnoB H.H. O6mas u Heopranuueckas xumus: YueO. st ctyn.By3oB / [laBmos H.H.,
2-e u3 ., mepepad. u gorm. - M.: [Ipoda, 2009. - 446 c. (27 3x3.)

2. Xayckpo¢T, K. CoBpemennslii kypc obmieit xumun. B 2 1.: ep. ¢ anri. / K. Xayckpodr,
9. Koncreb. - M.: Mup, 2008 - T.1. - 539 c. (13 5k3.)

3. Xayckpo¢r, K. CoBpemenHslii kypc obmeit xumun. B 2 1.: iep. ¢ anra. / K. Xayckpodr,
9. Koncreb. - M.: Mup, 2008 - T.2. - 528 c. (14 5k3.)

4. Kmounukos, [.H. Heopranuueckuit cuntes. - M.: Xumusi., 1976. - 142c. (27 3k3.)



4 METOJUYECKUE PEKOMEHJIALMH JJI51 CTYJIEHTOB 1O U3YUEHUIO
T CIHATITAHBI

[IporpamMma mpu3BaHa MOMOYbL CTYAEHTAM €CTECTBEHHO-Teorpaduueckoro ¢akyibTeTa
npoduis OHONOTHUA U XUMHS B OpraHU3aIMHA CAMOCTOATEIBHON pabOThl IO OCBOCHUIO MTPEIMETa
«Heopranunueckuii CUHTE3».

[TporpaMMa IUCHUIUIMHBI, COCTaBI€HA B COOTBETCTBUU C YYEOHBIM IJIAHOM IO CIEIH-
AIbHOCTH.

B pazgene «IIpakTukym MO AMCHUILIMHE» PACCMOTPEH DA JIaOOPAaTOPHBIX padoT, co-
CTaBJISIIOIIMX MPAaKTHUUECKYIO0 YacTh JUCHUIUIMHBL Pasznen Takke CONEP)KUT IUIaHbI MpaKTUde-
CKHUX U JIaDOpaTOPHBIX paboT ¢ YKa3aHWEM TeM JIAOOPaTOPHBIX paboT.

[Tonb3ysch mpenoKEeHHbIMUA YYE€OHBIMU MOCOOUSMU CTYJIEHTAM HEOOXOIMMO HU3YUYHUTh
CoJIep’)KaHNEe PEKOMEHIOBAaHHBIX K BBHITIOJTHEHHIO JIA0OPATOPHBIX padoT, a B TETpaau AJis Jabopa-
TOPHBIX PabOT onKcaTh coaep kaHue paboThl U MPEACTABUTH PACUETHI.

[To BompocaMm BBI3BIBAIOIINM 3aTPYAHEHUS CIEAyeT MOJIYYHTh WHAWBHIYAIbHYIO KOH-
CYJIBTAIUIO y MIpernojaBaTes.

[Tpu moAroTOBKE K CEMUHApy CTYACHTY HEOOXOAWMO M3YyYUTh TEOPETHUYECKOE CO/epIKa-
HUE JaHHOW TeMbI B COOTBETCTBHM CO CIIMCKOM MPEAJIOKEHHBIX BONPOcoB. [lpu n3yueHuu Teo-
PETHYECKUX BOIPOCOB U BBHIIIOJHEHNUH 3a/IaHUSI CAMOKOHTPOJIS CIIEAYET MOJIb30BAThCS PEKOMEH-
JIOBAaHHOH y4eOHOU JIMTepaTypoil yKa3aHHOH JJI KaKIOH TEMBI.

Bonpocel, BEBIHOCHMBIE Ha K3aMEH, COCTABIICHBI B COOTBETCTBHH C TPOTPaMMON H3yda-
€MOM TMCUUIUIMHBI, YTO 00JIeryaeT moJAroTOBKY CTYJEHTOB M MOMOTaeT c(hOpMHUPOBATH LENOCT-
HOE TIPECTaBJICHUE O TIPEAMETE.

OOmuit criucok y4eOHOU, yueOHO-METOINYECKON M HAyYHOU JUTEepaTyphl IMpeacTaBiIeH
OTJENBHO.

YueOHo-MeTOAMYeCKOe 00ecIedeHre CAaMOCTOSITeIbHOM PadoThl CTYICHTOB M0 JUCLH-
miuHe Heopranuveckui cuHres

Ne KoJ-Bo yacoB
n/n DopMbl/BUABI B COOTBET-
HaunMeHoBaHue pa3aesia (TeMbl) .. | cTBUH C y4eo- DopMbI KOH-
JTUCIUIIINHBI CaMoCTOSTCILHON HO- Tpoas CPC
padoTeI TeMaTH4YeCKUM
IJIAHOM
1 | Beenenue. Lenu, 3amaun u ¢yHk- | M3ydeHue oc- 10 IIPOBEPKa KOH-
U1 HEOPTaHUUECKOTO0 CUHTE3a. HOBHOM U JI0- CIIeKTa, 3a4eT,
MOJTHUTEILHOMN KOHTpPOJIbHAS
JUTEPATYPHI, pabora
odopmieHue
KOHCTIEKTa
2 | Metonsl cuHTe3a, BbIIENeHUS U | M3yueHue oc- 26 poOBepKa KOH-
OYHUCTKU HEOPTaHUYECKUX COCTUHE- HOBHOM U JI0- CIIEKTa, 3auer,
HUH TOJIHUTEIIbHON KOHTpPOJbHAA
JUTEPATYPHI, paborta
odopmieHue
KOHCTIEKTa
3 | [lonyuenue Heopranudeckux co- | I3ydenue oc- 8 MpOBEpPKa OTUE-
€MHEHUI 10 peakuusiM HOHHOTO HOBHOM U JI0- TOB T10 J1abopa-
oOMeHa MIOJIHUTENBHON TOpHOH pabdorTe,
JUTEPaTyPhI, 3a4eT
odopmiIeHHE Ta-
OopaTopHOH pa-
0OOTBI U ITONTO-




‘ TOBKa OTYETa
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5 HPAKTUKYM IO JMCIUIIVIMHE

ILnan 1abopaTopHBIX padoT

Ne JlaboparopHast pabota [TpakTukym

1 | JJaboparopnast padota 1: Texnuka 6e3omacHocTd mmpu pabore B ja- | [1] ctp. 6
OopaTopui HEOPraHMYECKOro cuHTe3a. [IpaBmiia okazaHus TepBOH
MEIMIIMHCKOM IIOMOIIH MOCTPaiaBiieMy. Pacuersl B cunTese.

2 | JlaboparopHas padora 2: TepmonnHaMmudeckue napameTpsl cuaresa | [1] ctp. 6
HEOPraHMYECKUX COCTMHEHUIMA

3 | JIaGoparopnas padora 3: OCHOBHBIC METO/IbI BBIJICJICHUS U O9UCT- | [1] cTp. 7
KM HEOpraHW4ecKux BemiecTB CHHTE3 U OYMCTKA TeNTarkIpoKCO-
QTFOMUHATA HATPHSL.

4 | JlaboparopHas padota 4: Teopust oOpazoBanus 3apozpimei mpoayk- | [1] ctp. 103
Ta Ha noBepxHocTH TBepaoro Tena. [lomydenne Na,O, Na,O,.

5 | JlaGoparopnast pabora 5: Tonmoxumuueckue peakuuu. Huddysu- | [1] cTp. 142
onnble peaknuu. Oxucienne metauioB. CuHTe3 cynbdara uHKa

6 | JJaboparopHas pabora 6: BzammoneiicTBue raza ¢ TBepaou mo- | [1] ctp. 240, 121
BepxHOCTHIO. [lonyuenue Fe u Cu u3 okcuos.

7 | JJaboparopHas pabora 7: BzammoneiicTBue raza ¢ TBepaou mo- | [1] ctp. 103
BepxHOCThI0. CunTe3 NaH

8 | JlaboparopHas pabota 8: OKUCIUTENTHHO-BOCCTAaHOBUTENbHBIE peak- | [1] cTp. 205
IIUU B CUHTE3€ HEOpraHW4YecKux coepuHeHnil. CHHTE3 OKCHIIa Xpo-
Ma (V1)

9 | JIaGoparopHas padora 9: OKHCITEIEHO-BOCCTAHOBUTENBbHBIE peak- | [1] cTp. 142
IIUU B CUHTE3€ HEOpraHM4Yeckux coeauHeHuit. Cuntes Znls.

10 | JIaboparopnast padota 10: Peakruu nBoitHoro oomena. Cunres oc- | [1] ctp. 121
HoBHOro kapoonara meau [CU(OH)],CO,

11 | JlabopatopHas pabota 11: Peakuun B pacTBOpax 3iekTposutoB. | [1] ctp. 121
CunTe3 nuakammonuiicysbdara. Cuare3 Cu(OH),

12 | JlabopatopHas padota 12: KomruiekcHble coenunenus. Cuntes Hu- | [1] ctp. 260
KeJTbaMMOHMICYITb(aTa.

[1] Karounukos, I'.H. Heopranudeckuii cunres. - M.: Xumusi., 1976. - 142c.

6 IMJAKTUYECKHUE MATEPHAJIBI 1JI1 KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHouHbIe cpeacTBa, MOKA3aTEJH M KPUTEPUH OLICHUBAHUS KOMIIETeHIM I

Nuaexc Onenounoe TToxka3aTenu Kpurepun oueHuBanus
KoMmIIe- CpeacTBo OLICHUBAHHS c¢(popMHPOBAHHOCTH KOMIIETEHIIH I
TEeHIIUH

T1K-2 Otyer 110 Ja- Huszkuii — HEeyioByie- | CTaBUTCA, €CJIM JONYUIEHbl CYIIECTBEH-

6opaTopHOH
pabore

TBOPUTCIIBHO

Hble OMIMOKM (B XO/J€ OSKCIEpUMEHTa, B
00bsACHEHUH, B 0()OpMIIEHUU pabOTHI, IO
TEeXHHUKE 0e30MacHOCTH, B paboTe ¢ Belle-
CTBaMU W TPUOOpaMH), KOTOpPHIE HE HC-
MPaBJIAIOTCS JaXe MO YKa3aHUIO Mpero-
JlaBaTels.
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IToporosslii — yo-
BJICTBOPUTEIIEHO

CTaBUTCS, €CIU JOIYIIEHbl OJHA-JIBE CY-
IIIECTBEHHBIC OIMMOKHU (B XOJ€ DKCIEPH-
MEHTa, B OOBSICHEHUH, B O(POPMIICHUU
paboThl, MO TEXHHKE OE30MacHOCTH, B
paboTte ¢ BemecTBaMu U puOOpaMu), Ko-
TOpBIC HCIIPABIIAIOTCS C TIOMOUIBIO TIpe-
110/1aBaTeJIsl.

ba3oBblii — x0po1110

a) paboTa BBINMOJHEHA MPAaBHILHO, 0€3 Cy-
IIIECTBEHHBIX OIIMOOK, C/ICTaHbI BEIBOJIBI;

0) JOMyCTUMBI: HEIMOJHOTa IPOBEICHUS
i oOPMIICHHS SKCIIEPUMEHTA, OJTHA-]IBE
HECYIIICCTBCHHBIC OIMUOKA B TPOBEICHUU
Wik 0POPMIICHHU SKCIICPUMEHTA, B TIPaBU-
Jax paboThI C BEICCTBAMHU U IPHOOPAMU

Bricokuii — OTIIMYHO

a) paboTa BBITIOJHEHA IIOJIHO, MPABUIILHO,
0e3 CYIIECTBEHHBIX OINUOOK, CIICNIAHbI BbI-
BOJIbI;

0) SKCIEPUMEHT OCYIIECTBJICH IO TUIaHYy C
YUYCTOM TEXHHKHU 0€e30I1acCHOCTH U ImpaBuJI
paboThl C BEIIECTBAMH M IPUOOPAMH;
B) HMCIOTCS OpPraHU3allMOHHBIC HABbLIKH
(TmoIepIKMBACTCS YUCTOTa PabOYEro MecTa
¥ TIOPSAZIOK Ha CTOJIE, SKOHOMHO HCIIOJNB3Y-
FOTCsI PEAKTHBBI).

[1K-2

KoHntponbHas
pabota

Huskuii — Heyposie-

A0IMYCTHUII YHUCIIO omuboK u HEA0YCTOB

TBOPUTEIHHO PEBOCXOSIIEe HOPMY, TIPU KOTOPOH MO-
’KET OBITh BLICTABJIEHA OLIEHKA «3%»

HOpOFOBBIﬁ— cClin CTYJICHT HpaBI/IJ'IBHO BBITIOJTHUJI HC

YAOBIETBOPUTEILHO | MEHEE TMOJOBUHBI Pa0OThl WM JOMYCTHII:

He Oonee AByX TpyObIX OMIMOOK; WM HE
Oonee onHOI rpy0oi M OmHON HerpyOoit
OIMOKH U OJTHOTO HeJloueTa; Win He Ooee
JBYX-TpeX HErpyObIX OLIMOOK; WM OJHOMN
Herpy0oi omMOKH M TPEX HEJO0UYETOB; WU
IpU OTCYTCTBUU OLIMOOK, HO MPHU HATMYUHU
YeTHIPEX-TISITH HEJ0OYETOB.

ba3oBblii — xopo1o

CTYJIEHT BBIMIOJHUI PabOTy MOIHOCTHIO,
HO JIOMyCTHJI B Hel: He Ooriee ogHOUM He-
rpyOoi OMMOKK W OJHOTO HeIoYeTa WIIH
He 0oJiee IBYX HEJIOYETOB

Bricokuii — oTIMYHO

paboTa BbINOJTHEHA 0€3 OMMOOK, yKa3aHbI
BCE pacueTHbIE (POPMYIIbI, €IUHUIIBI U3ME-
peHusi, 6e3 omMOOK BBIIOJHEHBl MaTeMa-
THYECKUE pacueThl
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Bricokuii — oTIUYHO | @) paboTa BBINIOJIHEHA IOJHO, MPABHIILHO,
0€e3 CyIIECTBEHHBIX OIIMOOK, CIeNaHbl BbI-
BOJIBL;

0) SKCIIEPUMEHT OCYILECTBIICH IO IUIaHy C
Y4E€TOM TEXHHKH O€30MacHOCTH M IpaBUII
paboTel C BemIeCTBAaMH H  MpUOOpamu;
B) HUMEIOTCS OpraHU3alMOHHBIC HAaBBIKU
(momnepKUBaeTCsl YUCTOTa paboyero MecTta
U TOPSAJIOK HA CTOJIE, SKOHOMHO HMCIOJIb3Y-
FOTCSl pEaKTHBBI).

Huszkuii — 10 60 3a BEPHO BBIIIOJIHEHHOE 3aJJaHUE TECTUPY-
0a/ioB (HeyJoBlle- | €MbId MOJIy4aeT MaKCHUMajbHOE KOJIU4Ye-
TBOPUTEIIBHO) CTBO 0aJUIOB, IPEAYCMOTPEHHOE ISl 3TOTO
[ToporoBsrii — 61-75 | 3a1aHus, 32 HEBEPHO BBIIIOJIHEHHOE — HOJIb
0aioB 6ayioB. [locre mpoxoXaeHus: Tecta Cym-
(YIOBIETBOPUTENb- | MUPYIOTCS PE€3yJbTaThl BBIIOJHEHUSA BCEX
IK-2 Tect .
HO) 3a/1aHUM.
BazoBeiii — 76-84 | llogcunthiBaeTcsi MOPOIEHT  IMPABUIBHO
0aJI7I0B (XOPOIII0) BBIIIOJIHEHHBIX 3aJJaHUN TECTa, I0CIEe 4eTo
Bricokuii — 85-100 9TOT MNPOIECHT NEPEBOINUTCSA B OLICHKY, PYy-
0aJIJIOB KOBOJICTBYSICh YKa3aHHBIMH KpPUTEPUSMU
(oTIIMYHO) OLICHUBAaHMS.

6.2 HpOMe)KyTO'lHaﬂ aTTeCTanusd CTYACHTOB 0 TUCIHUIIJINHE

IIpomexxyTOoUHast aTTecTalys sBISCTCS NPOBEPKON BCEX 3HAHUM, HABBIKOB U YMEHUH
CTYJI€HTOB, IPUOOPETEHHBIX B MPOIECCE U3YUECHUS AUCUUILINHBL. DopMOli MpOMEKyTOUHON aT-
TECTaLUHU 110 AUCLUIUIMHE SABIISACTCS 3a4€ET.

JInst oLleHMBaHUs pe3yJIbTaTOB OCBOCHUS JHUCLMIUIMHBI IPUMEHSIOTCS CICAYIOUIUE KpHU-
TEPUU OLICHUBAHUS.

Kpurtepun onieHk# 3a yCTHBIN OTBET Ha 3a4eTe

- OLICHKA «3a4YTEHO» BBICTABIIIECTCA CTYIAEHTY, €CIIA BOIIPOCHI PACKPBITHI, U3JI0KEHBI JIO-
TUYHO, 0€3 CyIIECTBEHHBIX OHIMOOK, TOKa3aHO YMEHHME WJUIIOCTPUPOBATH TEOPETUUYECKUE TOJI0-
JKEHUs KOHKPETHBIMU IPUMEPAMHU, IIPOJEMOHCTPUPOBAHO YCBOECHHUE PAHEE M3YUYEHHBIX BOIIPO-
COB, COPMUPOBAHHOCTh KOMIIETEHIIMH, YCTOWYUBOCTD UCIOIb3yEMbIX YMEHUH U HaBBIKOB. J[o-
MYCKaIOTCsl HE3HAUYUTEIbHbBIE OIINOKH.

- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS, €CJIM HE PACKPBITO OCHOBHOE COJEpXKAHME yueO-
HOro Marepuaia; oOHapyKeHO He3HaHWE WJIM HeMOHUMaHue OoJblied Miau Haubosiee BaXKHOM
yacTu y4eOHOro MaTepuana; J0MyLeHbl OIUOKU B ONpeeIeHUH MOHATUH, KOTOpbIE HE UCTIPaB-
JIeHbI TOCJIe HECKOJBKUX HaBOSIIMX BOMPOCOB; HE C(HOPMUPOBAHBI KOMIIETCHIIUH, YMEHUS U
HAaBBbIKH.

Bonpocsl k 3auery

1. Meramibl. XapakTepucTuka o0MMX CBOMCTB MeTaiuioB. [lonojkenne MeTauioB B iepu-
OJIMYECKOM Ta0JIHMIIe XUMHUUCCKHX 3eMeHToB [I.. MeHenecna.

2. ®usnyeckue ¥ XUMUYECKHE CBOMCTBA METa/LIOB. Haxok/ieHue METaIIoB B MPUPOJIE.
[Tpumenenue meramioB. CriocoObl MoydeHus! MeTansoB. [lomydeHre MEeTaioB OCaXKICHHEM U3 Ta-
30BOH (pasbl.

3. Kpucramnuueckoe cocrosiaue BemectBa. OCOOCHHOCTH CTPOCHHS TBEPIOrO Tefa.

4. Tlpupona nedekToB B TBEPABIX BEIICCTBAX M COCAMHEHHS HECTEXHMOMETPUUECKOTO CO-
CTaBa.
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5. I'mapunpl MeTamwioB. Y CTOMYMBOCTh TUAPUAOB MeTaIOB. CTpOCHUE THUAPUIOB METal-
108 ¢ nozutiit MMO u MBC. IIpumenenue ruipuioB METAILIOB.

6. Kuneruka rereporeHHbix peakuuii. OcoOEHHOCTU CUHTE3a TUIPUIA HATPUSL.

7. Hemeraiuipl. XapakTepucTuka OOLMX CBOMCTB HeMeTayuloB. [lojo)keHne HeMETauioB B
NepuoInYecKor Tabmmie xuMmuueckux anemeHTos J[.M. Menpeneesa.

8. ®dusnueckue U XUMHUYECKUE CBOWCTBA HeMeTaioB. OKUCIUTENHHBIE U BOCCTAHOBH-
TEJIbHBIE CBOMCTBA HEMETAIIOB. CTpOeHHE MOJIEKYJT MPOCThIX BemiecTs ¢ nozuimi MMO u MBC.

9. Hemeramnsl B mpupoae. CriocoObl MoTydeHHsI HEMETaJJIOB.

10. Oxcunpl. Onpenenenne. Kimaccudukanus okcumoB. CTpoeHHE OKCHIOB C TO3UIUN
MMO u MBC.

11. Amdorepubie okcuapl. OCOOEHHOCTH CHHTE3a HEOPTraHMYECKUX BEIIECTB HA OCHOBE
aM(pOTEepPHBIX OKCHUJIOB.

12. Unguddepentaoie okcuapl. Karamutuueckas posib WHARPGEPEHTHBIX OKCHJIOB B
HEOPTraHUYECKOM CHHTE3€.

13. OkucnuTenbHO-BOCCTAHOBUTENIbHAS MOAU(UKAIIHS TOBEPXHOCTH KaTalnu3aTopa.

14. Tlepokcuasl. Ctpoenue ¢ no3unuii MMO u MBC. ®usndeckrue 1 XUMHUYECKHE CBOM-
CTBa MEPOKCHUIOB.

15. OcobeHHOCTH CHHTE3a OKCHJa HATPHUs U NMEPOKCHUJA HAaTpus. Y CIOBHUS XpaHEHUS U
MPUMEHEHHE IEPOKCUIOB.

16. Comu. Onpenenenue coneit, kinaccuduranus. Homenkinarypa coneir. OcoOCHHOCTH
XUMHUYECKOT0 CTPOEHUS CoJiei. XapaKTepruCTUKa XUMHUYECKHX CBS3CH.

17. ®uznueckune U XUMUYECKHE CBOMCTBA cojiel. OTHOIIIEHHE COJIel K Pa3InYHBbIM pac-
TBOPUTEJISIM.

18. CnocoObl cunTe3a coeir. O0IacTi MPUMEHEHUS COJICH.

19. Kommnekcubie coenunenusi. CTpoeHue, HomeHkinatypa. Kinaccudukaus komiiekc-
HBIX COCIMHEHUM.

20. CtpoeHue KOMIUIEKCHBIX COSAMHEHH C TIO3UIIMNA TEOPUN KPUCTATTUYECKOTO MO U
METO/1a MOJIEKYJISIPHBIX OpOUTANICH.

21. dusunyeckne U XUMUYECKUE CBOMCTBA KOMILIEKCHBIX coneil. [Tomydenue u xpanenue
KOMIUIEKCHBIX CO€MHEHMI. [ [puMeHeHnEe KOMIUIEKCHBIX COEMHEHHUIA.

6.3. OneHO4YHBIE cpeCTBA /15 NPOBEPKH YPOBHA C(pOPMHPOBAHHOCTH KOMIIETEHIMI

MK-2
TecThl cofepkaT cIeAyIONIUe TUITHI 3aJaHHH
Tun 3aganus Ne zananus | Bec 3aganusi | Pe3yabrat oneHuBanus (0ana-
(06am1) JIbI, IOJIy4YeHHbIE 32 BBINOJIHE-
HHe 32JaHUs / XapaKTepUCTHKA
NPAaBWIBHOI0 OTBETA)
3amaHus 3aKpPHITOTO THUIIA 1,2,3,4 1 6amn 1 6 — moMHOE TIPaBUIILHOE COOT-
c BBIOOpPOM OJIHOTO TIpa- BETCTBUE;
BUWIbHOTO OTBeTa (1 —4) 0 6 — ocTanbpHBIE CiTy4yan
3amaHus 3aKpPHITOTO THUIIA 56,7 2 Oamna 2 06 — MONHOE MPaBUIBLHOE COOT-
C BBIOOPOM HECKOIBKHUX BeTCTBUE  (TIOCTENOBATENBHOCTh
MPAaBWIBHBIX OTBETOB (2 BapUAHTOB OTBETA MOXET OBITh
u34) M000i1);
1 6 — ecimu gomymieHa OfHA
omnOKa / OTBET MpPaBUIIbHBIN, HO
HE TIOJIHEIN;
0 6 — ocTanpHBIE CITyYaH
3amaHus 3aKpBITOrO THUIIA 8,9, 10 2 Oamia 2 0 — MOJIHOE TIPaBUJIILHOE COOT-
HAa YCTaHOBJEHUE COOT- BETCTBUE;
BercTBUs (3Ha3 4 Had) 1 6 — ecnu JgomymieHa OJHA
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omuOKa / OTBET MpPaBUIIbHBIN, HO
HE ITOJIHBII;
0 6 — ocTanpHBIE CITy4Yan

3amanus 3akpeiToro tuma | 11,12, 13 2 Oamia 2 0 — mOJIHOE TIPaBUJIILHOE COOT-
Ha YCTaHOBJIICHUE IIOCIIC- BETCTBHE;

JIOBaTEIbHOCTH 1 © — ecnum JomymieHa ojHa
omuOKa / OTBET MPaBUIILHBIN, HO
HE ITOJIHBII;

0 6 — ocTanpHBIE CITy4Yan

3amaHusl OTKPBITOTO THIIA 14, 15 3 Oamta 3 0 — moJIHOE TIPaBUIILHOE COOT-
C KpaTKuM OTBETOM BETCTBUE;
0 60 — ocTaJbHBIC CITyYaH

dopmMupyeMasi KOMIIETCHIUA HNuagukaropsl ¢cGOpMUPOBAHHOCTH KOMIIE-
TeHLHH

IK-2 Cnocoben ocymecTBisATh | @ [IK-2.2 IIpuMeHseT OCHOBBI TEOpUHU

NEarornieCcKyro ACATCIILHOCTD 10 | (hyHIaMEHTAIbHBIX U MPUKIAJAHBIX Pa3]EIoB

NpOQUILHBEIM — HpeaMeTaM  (IMCLUILIMHAM, | XUMHU (HEOpraHUYECKON, aHATUTHYCCKOM,
MOJYJIIM) B paMKax IPOrpaMM OCHOBHOIO | OpraHMYecKo, ¢usuueckoil, xumuu BMC,
o01mero u cpeaHero odmero oopa3oBaHus XUMHUYCCKUX OCHOB OMOJIOTHUECKHUX
MPOIIECCOB, XUMUYECKOW TEXHOJIOTHH) JIJIst
pEeIICHUS] TEOPETHYECKUX M MPAKTHUUECKHUX
3a/1a4.

1. Kakoii nmpouece JEKUT B OCHOBE METOAAa XUMHYECKOro TpaHcnopTra AJs OYUCTKHA U IOo-
JIYYEHHUA BE€UIECTB B BU/AC MOHOKpHCTaJ'IJ'IOB?

1) IIpocTas nepexpucTamIn3anus.

2) XUMHUYECKOE B3aUMOJICHCTBHE BEIIECTBA C ra30M-TNIEPEHOCUUKOM ¢ 00pa30BaHUEM JIETY4Ero
COCIMHEHUS M €ro TMOCIeAyIonas o0paTumasi TUCCOIHAIINS.

3) DnekTponu3 paciasa.

4) 3oHHas TIaBKA.

Ortser: 2

2. K xakomy Tuny ne()eKT0B KpHCTANIHYECKOH pemeTKH OTHOCUTCA aedexkt Dpenkens?

1) Toueunslit nedext (BakaHcus).

2) Toueunslil nedeKT (MeXy3eIbHbII aToM).

3) Toueunslit nedekT, Ipu KOTOPOM aTOM CMEIAETCs U3 y3J1a PEIIETKU B MEX/I0Y3IIHE.
4) Jluneitnpiit 1eexT (aucioKanms).

Ortser: 3

3. Peakuuu, CKOPOCTb KOTOPBIX JUMHUTHPYETCS CKOPOCTHbIO Au(@y3un peareHTOB uepe3
CJIOH MPOAYKTA, HA3LIBAKOTCH:

1) F'omoreHHbIMHU.

2) TonoXMMHYECKUMHU.
3) Llenubimu.

4) ®OTOXUMHYECKUMHU.
OtBert:2

4. Pealcmm, B KOTOPBIX NPOUCXOAUT U3SMCHCHHUE cTeneHeld OKHCJIEHUA 3JIEMEHTOB, Ha3bI-
BalOTCH:
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1) Peakuussmu obmeHa.

2) PeaknusamMu mpucoeuHEHUS.

3) OKuCANTENBHO-BOCCTAHOBUTEIbHBIMU PEAKLIUSAMM.
4) TomOXMMHUYECKUMHU PEAKITHSIMHU.

Ortger: 3

5. Kakue u3 nepevyucjieHHbIX METO/I0B OTHOCSITCS K OCHOBHBIM MET0/1aM OYHCTKH TBEPAbIX
Heopranuveckux BemrectTB? (BriOepute Tpu oTBETA)

1) PexTuduxarmusi.

2) Ilepexpucrannuzanus.
3) Bosrouka (cyOnaumarus).
4) DkcTpakuus.

5) 3oHHas miIaBKa.

Otsert: 2, 3,5

6. lnsa cuHTe3a B OPraHMYeCKHX PACTBOPUTENAX WM CHKUKEHHBIX ra3ax XapaKTepHO:
(BeibepuTe nBa OTBETA)

1) Bo3MOXHOCTB MOTy4YeHHS] TEPMOIMHAMUYECKH HEYCTOWYMBBIX COSAMHEHUIA.

2) Bricokasi CKOPOCTh BCEX MPOIIECCOB U3-3a XOPOIIEH paCTBOPUMOCTH PEareHTOB.
3) YacToe ucnoab30BaHUE PEAKTUBOB, OYPHO B3aUMOACHCTBYIOLINX C BOJIOM.

4) HeB03MOKHOCTH MPOBEJICHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITHH.
Ortsert: 2, 3

7. Kakue yTBep:kaeHHsI 0 KOMILIEKCHBIX cOoelMHeHUsIX BepHbI? (Bribepute 1Ba oTBeTa)

1) Jlurangamu MOTYT OBITh TOJIBKO HEHTpaJIbHbBIE MOJIEKYJIbI.
2) BuytpenHss cepa komiiekca 0ObIYHO UMEET 3apsil.

3) CuHTE3 aMMHaKaTOB YacTO MPOBOSAT B BOJHBIX PACTBOPAX.
4) AKBaKOMIUIEKCHI IIOJYYalOT TOJIbKO B O€3BOJIHBIX YCIOBHSIX.
Ortsert: 2, 3

8. YcranoBuTe COOTBETCTBHE MEKAY BHAOM Je(eKTa KPUCTANIA U er0 KPATKUM ONMCAHU-
eM.

1. Hedext no [oTTku : A) MoH OTCYTCTBYET B y3ji€, HO HAXOJIUTCS B MEXI0Y3IIUU.

2. ledext no @penkento : b) Mon oTcyTCTBYET B y3I1€, M 1151 COXpaHEHUs AJIEKTPOHEHTpaIbHO-
CTH yJaJIeH APYroi HOH.

3. IlpumecHslii nedext : B) IoH 0CHOBHOTO BellecTBa 3aMEIeH HOHOM JIPYTOro 3JeMEHTa.

9. YcTaHOBHTE COOTBETCTBHE MEK1Y THIIOM CHHTE3a U MOJY4aeMbIM COeIHHECHHEM.
1. OKkHuCTUTENbHO-BOCCTAHOBUTENBHBIN cuHTE3 B pacTBOpe : A) K2[Al(C204)5]

2. Cunre3 B opranudeckoM pactBopurerne : b) CrCls (6e3BoaHBII)

3. Cunre3s koMmiuiekcHoro coenunenus : B) [Ni(NHs)s|Clz

4. CuHTE3 C UCTOJIB30BaHUEM CHIIbHOTO okuciutens : [') XeOs

10. YcTanoBHTE COOTBETCTBHE MEKIY PeaKIHeil U ee THIIOM IO MEXaHU3MY.

1. 4A1+ 302 — 2A1:0; : A) Peakius npucoenunenus (B TBepoit haze - OKCUANPOBAHUE).
2. BaClz + Na.SO+ — BaS0.] + 2NaCl : b) Peakus noiiHoro oomMeHa (ocakJeHHe).
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3. NiO + H2 — Ni + H2O (1B., ra3) : B) OxucnuTenbHO-BOCCTaHOBUTENbHASA TBEpIOoda3Has pe-
aKIMs.

11. Pacnosio:xkute MeTOAbI OYUCTKH BelIeCTB B NMOPSIAKe YBeJIUYEHHUS CTENeHN 0YMCTKHU (0T
rpy0oi K TOHKOI1) 1JIsl METAJJIOB:

A) I1naBka ¢ mpuMeHEHHEM (ITFOCOB.
b) Dnexrponurnueckoe padhuHUPOBAHNUE.
B) 3onnas muraBka.

12. YcraHoBuUTe JIOTHYECKYI0 MOCJI€0BATEILHOCTD JAeHCTBHMH NMPH IJIAHUPOBAHUM TBeEp-
A0(ha3HOr0 CHHTE3a OKCHIHOI0 MaTepuaJja:

A) TmaTenbHOEe H3MENbUECHUE ¥ CMEITMBAHUE HCXOTHBIX OKCHJIOB.

b) IlpeccoBanue cMecu B TaONETKU I YBEIUMUYEHHUS KOHTAKTa PEareHTOB.
B) Tepmuueckas o0padboTka (OTXKHT) MPH 3aJaHHON TeMIIepaType.

I') KonTposnb coctaBa npoykTa (peHTreHO(pa30BbI aHAIIN3).

13. YcraHoBHTE JIOTH4YECKYIO N0CJIe0BATEJIbHOCTH IPU BHIOOpPE MeTOa CHHTE3a 32/1aHHO-
0 COeIMHEHNS:

A) Ananu3 QU3NKO-XUMHUYECKUX CBOMCTB LIEJIEBOTO COSAMHEHUS (TepMHUYecKas CTaOMIBLHOCTD,
pacTBOPUMOCTH U T.1.).

b) Omnpenenenne BO3MOKHBIX CHIPbEBBIX HICTOUHUKOB M MTyTEH NMpEeBpaIieHusl.

B) Br160p KOHKpPETHOM METOJMKY U yCIOBUH (TeMIeparypa, cpesia, peareHThl).

I') Onenka 1esecoo0pa3sHOCTH METOIa C TOUKH 3PEHUS BBIX0/1A, YUCTOTHI, 0€30M1aCHOCTH.

14. Ha3oBuTe THMI XMMHYeCKO#l CBSI3U, XapaKTepPHbI 1JIsl coJieil JMOKCHIeHHIa (HANpH-
Mmep, 02+[PtF6]_).
OtBert: MonHas cBa3b (B kaTroHe O2" CBSI3b KOBAJIEHTHAsI, HO COJIb HOHHAs).

15. HazoBute Tun jguranaa B cojim [Ni(NHs)s]Cla.
Otser: HeilTpanbHblif MOHOACHTATHBIN JTUTaH] (AMMHUAK).

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

NudopmanuonHbie TeXHOJIO0TMH — 00yUeHUE B 3JIEKTPOHHOM 00pa3oBaTeabHON cpesie ¢
LENIBI0 PACIIMPEHUsl IOCTyNna K 00pa3oBaTelbHBIM pecypcaM, YBEIMYEHUs KOHTAKTHOTO B3au-
MOJIEHCTBUS C MpenojaBaTesieM, IOCTPOECHUS WHIUBUAYaIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIa 3HAHUM CTYJIEHTOB.

B oOpa3zoBarensHOM mpoliecce Mo IUCHUIUIMHE UCIIONIB3YIOTCS ClleAyolne nHpopmalu-
OHHBIE€  TEXHOJIOTHM,  SBJISIOIIMECS  KOMIOHEHTaMH  ODJEKTPOHHOW  MH(POPMALMOHHO-
obpazoBarenbHol cpeabl BITIY:

e Cucrema snexktpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e DJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI,

e MynbTUMEANITHOE COITPOBOKIAEHUE JIEKIINN U TPAKTUYECKHUX 3AHITHI.

8 OCOBEHHOCTHU U3 YYEHUA JUCHHUIIJIMHBI /151 THBAJIM1OB U JIMLY
C O'PAHUMYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

[Ipu oOGyueHuu Ul ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbsI MPUMEHSIOTCS aJarl-
THUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBHH C YCIOBUSMU, U3JIOKEHHBIMUA B pa3felie
«OcobeHHOCTH pean3aiuyi 00pa3oBaTeNbHON MPOrpaMMBbl AJIi HHBAIUIOB U JIUI] C OTPaHUYEH-
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HBIMH BO3MOKHOCTSIMH 3JI0OPOBBS» OCHOBHOM 00pa30BaTENBHON MPOTpaMMBbI (HCIOJIB30BaHUE
CIIeuaJIbHbIX y‘-Ie6HBIX HOCOGI/Iﬁ U IUAAKTUYICCKHUX MATCpUajIOB, CICHUAJIBHBIX TCXHHUYCCKUX
CpeACTB OOYYCHHUsI KOJUIEKTUBHOTO M WHIWBUAYAILHOTO TOJB30BaHUS, PEAOCTABICHHE YCIyT
accucTeHTa (IMOMOIIHWKA), OKA3bIBAIOIIETO OOYYAOMIMMCS HEOOXOAMMYK0 TEXHHUYECKYIO TIO-
MOIIb H T. I1.) ¢ Y4ETOM WHAMBHILYAJTHHBIX 0COOCHHOCTEH 00yUYaIOIIMXCSl.

9 CIIMCOK JIMTEPATYPbI U UTH®OOPMAILIMOHHbIX PECYPCOB

9.1 JIutepartypa
OcHoBHas JInTEpaTypa

1. ITaBnoB H.H. O0mas u Heopranudeckas Xxumus: Yueb. mist ctya. By3oB / [TaBmos H.H.,
2-e u3., nepepad.u goi. - M.: JIpoda, 2009. - 446 c. (27 3x3.)

2.XayckpodT, K. CoBpemenHsbIit kypc obmeit xumuu. B 2 1.: mep. ¢ anri. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2008 - T.1. - 539 ¢. (13 9k3.)

3. Xayckpodt, K. CoBpemennslit kypce o0uieit xumuu. B 2 T.: nep. ¢ anrn. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2008 - T.2. - 528 ¢. (14 3k3.)

4. Kmounukos, [.H. Heopranuueckuii cuntes. - M.: Xumus., 1976. - 142c¢. (27 3k3.)

JlonoJHuTeIbHAA JINTEpaTypa

1. Xunkos B.B. Oprannyeckuii 1 HEOPraHUYECKUM CUHTE3: METOoqMYecKue peKOMEH 1a-
11K Juis cTyaeHToB V Kypca.- biarosemienck: M3n-s8o BITTY, 1998. - 70 c. (18 3k3.)

2. Kaotbko, A.B. Xumusi TBepmoro Tena: yue0.mocodbue s CTyA., 0OydYaromMXCsl IO
cuern. "Xumus" / A. B. Kaoteko, U. A. IIpecuskos, 0. 1. Tpetwsikos. - M. : Axanemus, 2006. -
301c. (19 7k3.)

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI
1. Caiit o xumuu http://www.xumuk.ru/
2. Karaor o0pa3oBaTeabHBIX HHTEPHET-pecypcoB http://www.edu.ru
3. IlomynspHas 6ubIMOTEKa XUMUYECKUX JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/
4. DnektponHas oubnroreka no xumuu MI'Y http://www.chem.msu.su/rus/elibrary/
9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE pecypChl
1. Polpred.com O630p CMU/CnpaBounuk http://polpred.com/news.

2. DBC «tOpaiit» https://urait.ru/.
10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JU1d mpoBeIeHNUs 3aHATUH JIEKIIMOHHOTO U CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U HHANBUAY-
aJIbHBIX KOHCYJIbTAIlUH, TEKYIIETr0 KOHTPOJISL M MPOMEKYTOYHON aTTeCTAllMU UCTIOIb3YIOTCS
ayJUTOPUH, OCHALIIEHHbIE yUeOHOM MeOemblo, ayIMTOPHOMN TOCKOH, KOMITBIOTEpOM(paMu) ¢
YCTaHOBJICHHBIM JINIIEH3MOHHBIM CIIEUAIN3UPOBAaHHBIM MPOTPaMMHBIM 00€CIIedYeHHEM, KOM-
MYTaTOPOM JIJIsl BBIXO/1a B DJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY M AJIEKTPOHHYIO HH(POpMALU-
OHHO-00pa3zoBaTeNbHyI0 cpexy BI'TIY, MynbTUMe TUITHBIMU TTPOSKTOPAMH, SKCTIO3UITHOHHBIMHU
AKpaHaMH, yueOHO-HAITIAAHBIMH TOCOOUAMU (TaOIUIIBI, MYJIbTUMEIMIHBIC Tpe3eHTaun). Jlis
MIPOBEJICHUS TPAKTUUYECKUX 3aHATHI Takke ucnoyibdyercsa: Aya. 219 «Ay, Yuednas nadoparo-
PpHUsi XMMHYECKOH TeXHOJIOTMH, OCHAIIEHHAs CIIeIyIOIIUM 000PY0BaHUEM:

e Komrutekt yuebHoil mebemnu

e AynuTopHas AOcKa

e KoMIbIOTEp € yCTAaHOBJIEHHBIM JINLEH3UOHHBIM CHIEUAIN3UPOBAHHBIM TPOIrPAMMHBIM
o0ecrieyeHneM

e MynbTUMEIUNHBIN IPOEKTOP
IIpunTep
OKCHO3ULIMOHHBINA SKpaH
SAMP-cnekTpomeTp Hu3Koro paspemenus «Cnud Tpak» (1 mr.)

Becsr GF-300 (1 mt.)
Becst Topcuonnsie BT-100 (1 mT.)


http://www.xumuk.ru/
http://www.edu.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
http://рolpred.cоm/news

Hyto ceTb BI'TIY, B maboparopuu rncuxoiaoro-neaarorndyeckux UCCiae10BaHuM U JIp.

Bucko3umerp (4 mr.)

HNonometp (3 miT.)

Konnykromerp anron-4120 (3 mr.)
K®K-2 (1 mr.)

Jlrokemetp (1 mmr.)

Memanka marautHas [1-3-6100 (2 mr.)
Monynb «Tepmuueckuil ananuz» (3 wrT.)
Monyns «Tepmoctar» (3 wT.)

Mopynb «YHuBepcanbHbI KOHTposIep» (3 1IT.)
Monynb «9nexTpoxumus» (3 1T.)
Monynb yHuBepcaabHbli (6 IT.)

Habop cur KII-131(1 mr.)

[Tomstpumerp (1 mT.)

[TorenmomeTtp (1 mit.)

Lentpudyra nadboparopnas OITH-8 (c potopom) (1 mit.)
[lITaTuB As1s 3AEKTPOIOB (2 IMIT.)
DxcukaTop ¢ kpaHoM (1 mT.)

Monynb «Oob1enadopaTopHslit» (1 mmT.)
Crnexrpodoromerp (1 mir.)
Crnexrpoporomerp KOK-3KM (1 mit.)
KommiekT apuomerpos (1 mit.)
Metponowm (1 mit.)

MocT peoXopHbIN ¢ COCYAO0M
Tepmocrtar TC-1/80 CITY (1 mrT.)

HITatuBsl U1 TPOOUPOK, HarpeBaTebHble MPUOOPHI, TabopaTopHas mocyaa
XUMHUECKUE PEaKTHBBI IO TEMATHKE J1JAOOPaTOPHBIX padoT
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Y4eOHOo-HarIsIIHbIE TOCOOUS - CNaiiibl, TAOIUIIBI, MyJIbTUMEIUNHBIC TPE3CHTALIUU TTO
nucuuinHe «HeopraHmyeckuii CHHTE3Y.

CaMoctosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHAIIEHHBIX KOMIIb-
IOTEPHON TEXHUKOUW C BBIXOJIOM B 3JIEKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy BY-
3a, B CIEIMATU3UPOBAHHBIX TA0OPATOPHSIX MO AUCIUILIUHE, a TAKXKE B 3ajlaX IOCTYIa B JIOKAJb-

Hcnoan3yemoe nporpammuoe odecnedenne: Microsoft® WINEDUperDVC AllLng Up-

grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year;

Mi-

crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate

Linux.

Pa3pa6orunk: XKuakos B.B., kaHaumaT XuMU4ecKUX HayK, TOICHT Kadeapbl XHMHH.
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2025/2026 yu. r.

Pabouas mporpaMma JUCHMIUIMHBEI IEpECMOTPEHa, 00CyXk/IeHa U 0A00peHa sl peaiun3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanuu kadeapsl (mpotokoa Ne 6 ot 26 mapra 2025 1.). B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

Ne uzmenenus: 1
Ne cTpanuIbl ¢ HU3MEHEHUEM:

Bxiirounts:

HUcknrounTs:




