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1. Crpykrypa 4 001Iasi TPYA0EMKOCTb JUCHUNIHHBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHBIC equHuUIlb (108 49.)

Ounas hopma oOydeHHs 3aounas popma
o0y4eHHS
Kypc 2
Cemectp 3
Jlexunn 36
[IpakTuueckue (ceMUHApPCKUE) 54
3aHATHS
JlabopaTopHbIe 3aHATHS
Koncynbranuu
Wtoro ayniuTOpHBIX 3aHATHI 90
CamocTosTenpHas pabora 18
KypcoBas pabota
dopMa KOHTPOJIA
DK3aMeH -
3auer +
OO011ee KOIMYeCTBO YacOB 108

2. llein ocBoeHMSI JUCHMILIHHBI

LenssMu OCBOCHUS TUCIUILIHHBI (MOAYIIsl) « XUMHSA KOOPAUHAUMOHHBIX COEXMHEHMI,
B COOTBETCTBUU C NMPO(eCcCHOHAIBHBIMHI CTaHJapTaMU:
01.001 INemaror (memarormyeckas AEATEIHHOCTh B cepe JOMIKOIBHOIO, HAYaIbHOTO OOIIEro,
OCHOBHOTO 0O0IIEero, cpeaHero olmero o0pa3oBaHus (BOCHUTATENb, YYUTENb), HAUMEHOBAHUE
BUAa mpodeccuoHanbHOM aesTensHOCTH: JlomkoiapHOe oOpasoBanue HauanmbHoe o0mee
oOpa3zoBanmne OcHoBHOE 06111ee 0Opa3oBanue Cpeanee odiee 0Opa3oBaHuE;
01.003 Tlemaror IOMOJIHUTENBLHOTO OOpa30BaHUS JETEM U B3pPOCIbIX, HAUMEHOBAHHWE BHJA
npodeccuoHanbHOM jaesTenpHOCcTH: Ilemarormyeckas JesT€IbHOCTb B JIOTOJIHUTEIBHOM
o0pa3oBaHMUM JIeTEH U B3POCIIbIX;
26.006 Cnenuanuct o pa3paboTKe HAaHO CTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepHajIoBy,
HaNMEHOBAaHWE BHJA TPOPECCHOHATBHON JESITEIBHOCTH: MPOU3BOJICTBO HOBBIX HAHO
CTPYKTYPHUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTE€PUAJIOB;
40.011 CnenuaiucT 1Mo HayIHO-UCCIICIOBATEIILCKUM U OTIBITHO-KOHCTPYKTOPCKHM pa3paboTKaM.
[TpoBeneHue HayyHO-UCCIEA0BATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX pa3paboToOK

ABIAKOTCA.
1) o0OecrieueHrne KavyeCTBEHHON (yHAaMeHTanbHOW H TPO(EeCcCHOHATBHONW TMOArOTOBKHU
BBIITYCKHUKA B oOJactu XUMUH, 00JIa1aroIIero COIMAILHONU MOOMJILHOCTBIO,

KOHKYPEHTOCIIOCOOHOCTBhIO M YCTOMYMBOCTBIO Ha COBPEMEHHOM pPBIHKE TPyAa M CIIOCOOHOTO
YCIIEIIHO penaTh Npo(ecCHOHANbHbIE 331a4l B HAyYHO-UCCIIEN0BATEIbCKON, TEXHOIOTNYECKOI
U TeJaroru4eckoil chepax 1esTenbHOCTH;

2) dbopMupoBaHHE OOIIEKYIbTYPHBIX - YHHBEPCAJIbHBIX (COLMAIBHO-TUYHOCTHBIX,
OOIIeHayYHbIX, HMHCTPYMEHTANbHbIX) W MPO(ECCHOHANBHBIX KOMIIETEHIMH, IT03BOJISIOLINX
BBIIYCKHUKY paboTaTh B U30paHHOM 00nactu U (win) chepe npodeccuoHanbHOMN EeATENbHOCTH U
OBITh YCIICUIHBIM Ha PhIHKE TPYAA;

3) pa3BUTHE Yy OOYYaromMXCs JUYHOCTHBIX KauecTB, CIHOCOOCTBYIOIIUX HX TBOPYECKOM
AKTUBHOCTH, OOLIEKYJIbTYPHOMY POCTY M COLMAIbHOM MOOWIBHOCTH: LIENEYCTPEMIICHHOCTH,
OpPraHU30BaHHOCTH, TPYAOIIOOMS, OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH, TPaXkJaHCTBEHHOCTH,
IIPUBEPKEHHOCTU ITUUECKUM LIEHHOCTAM, TOJIEPAHTHOCTH, HACTOMYUBOCTH B IOCTHKEHUU 1IENIH.
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3agaya AMCHMILIMHBI:
BOOPYKHUTh CTYJICHTOB CHCTEMOW COBPEMEHHBIX HABBIKOB OIPEACIICHUsI YCIOBUN 00pa30oBaHUs U
pa3pylIeHHs KOOPJAMHAITMOHHBIX COCIMHCHHIA, X pEeaKIMOHHON CIIOCOOHOCTH,
TEPMOJIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTEH, a TaKKe pelIaTh BO3HHUKAIOIINE
npoOJeMbl MPU UCIOIB30BAHUU KOOPAMHAIIMOHHBIX COCIWHEHUN IMPHU BBIMOJHEHUU KYPCOBBIX
pabor.

KoopaunanuonHast XuMusi sSIBJISIETCS aKTUBHO Pa3BHUBAIOIICHCS 00JACTbIO COBPEMEHHOU
XUMHYECKON Hayku. M3yueHne ocoOeHHOCTEN CTPOEHUs KOOPAUHALMOHHBIX COSMHEHUH UMEET
0oJbIIOE 3HAYEHHME KaK JJI Pa3BUTHS TEOPETUUYECKUX IPEACTABIECHUN B XUMUU (YUEHHE O
XUMHUYECKON CBSI3U, TEOpUS CTPOCHHSI MOJIEKYJ, CTEPEOXHUMHUS, KaTATIUTUYECKHE MPOLECCHI,
XUMUSA 6I/IOJIOI‘I/I‘ICCKI/IX HpOLIeCCOB), TaK U B IPAKTUYCCKOM CMBLICJIC, IIOCKOJIBKY 3TU COCAUHCHU A
HIMPOKO MPUMEHSIOTCS B KAaYeCTBE PEareéHTOB B KAUE€CTBEHHOM M KOJIMYECTBEHHOM aHaJM3e,
TOMOI'CHHBIX MW TI'CTCPOICHHBLIX KaTaJln3aTOPOB, KOMIIOHCHTOB JICKAPCTBCHHBIX MNpCrapaTosB,
TOIUIMBHBIX J00aBOK, KpacuTesel U T. ., UTPAIOT 3HAYUTENIbHYIO POJIb BO MHOTHUX Ba)KHEHIINX
OMOXUMHMUYECKHUX MpOIleccax.

CoBpeMEHHBIN  XMMHUK-UCCIIEOBATENh JODKEH YBEPEHHO OpPUEHTHUPOBATHCS B
MHOF006paBI/II/I KOOpAWMHALIMOHHBIX COGI[HHGHHﬁ, 3HAaTb TCOPCTHYCCKUEC AaCICKTbl CTPOCHUA
KOMIUIEKCOB, TPOTHO3UPOBATh BIMSHUE CTPOCHHSI U COCTaBa Ha MX CBOICTBa, a TaKXKe BIAJICTh
CHHTETUYECKUMHU METO/IaMH KOOPIUHALMOHHOW XUMHH U 3(P(PEKTHBHO IPUMEHSITh X B HAYYHO-
HCCIIeIOBATENBCKOM paboTe.

3. Mecto rucuuiuinnbl B ctpykrype OINOII

JuctuminHa «XUMUS  KOOPIWHALMOHHBIX COEAWHEHMI» OTHOocuTca K bioky 1.
JucuummHel (MOAyN) y4eOHOTO IIaHa MOATrOTOBKM OakanmaBpoB 1o Hampasienuto 04.03.01
Xumus, K yacTH, GOPMHUPYEMOH yuaCTHUKaMK 00pa30BaTeIbHBIX OTHOIICHHUH, U IMEET NH/IEKC B
yueb6HOM ane b1.B./IB.04.01.

Tpeoosanusn Kk 6x00HbBIM 3HAHUAM 00YUAIOULUXCA

Jlis OCBOEHHUS JaHHOW JUCHMIIMHBI HEOOXOAMMO BJaJieHHE HNpeABapUTeIbHbIMHU
KOMIIeTeHIUSIMU, TPUOOPETEHHBIMU B PE3yJbTaTe OCBOEHHUS NPEAINIECTBYIOUIMX IAUCLMITINH
y4eOHOTO IJIaHa TOATOTOBKHU OakanaBpa no HampasieHuto 04.03.01 Xumus:
b1.0.08 «Heoprannueckas XuMus»
b1.B.02 «IIpaBoBenenue»
b1.B.10 «/lonosHUTENbHBIE TJIaBbl XUMHHN)
b1.B.16 «OcHOBBI IPOEKTHOMN AESITETLHOCTH»
OTA.01 «3akon 00 06pazoBaHUM»

JUI ycTIemHOTo OCBOCHMSI JAaHHOW JUCLUIUIMHBI CTYEHT JTOJIKEH:
3Hath:
1. OcHoBHbIE 3aKOHBI XMMUHU, XUMHUYECKONW TEPMOTUHAMUKHA U XUMHUECKON KHHETHKH.
2. Turel XHUMUYECKOH CBSI3M M THITBI KPUCTALUTHIECKUX PEIIETOK B IPOCTHIX M CIIOKHBIX TBEPIBIX
Tenax.
3. Xumuueckne # (U3UKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OpPTaHWYECKHX U
HEOPraHUYECKUX COEANHEHUHN.
4. TlpaBuiia TeXHUKH O€30MAaCHOCTH M pabOThl B XHUMHYECKOW sabopatopuu M ¢ (Pu3MKo-
XUMHYECKOH allapaTypoi.
5. OcHoBHbIE 3aKOHBI (PU3UKH, PU3NUECKHE SIBJICHUS U 3aKOHOMEPHOCTH.
Ymern:
1. Paborats c nabopaTopHbIM 00OpymOBaHHEM, NpUOOpaMU U XHMHUYECKUMHU pPEaKTHBaMH,
IPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI U 00pabaThIBaTh SKCIIEPUMEHTAIbHBIE JaHHBIE.
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2. llpumeHATh  WHPOPMAIMOHHBIE  TEXHOJNOTMW  JUIS  PEIICHHS  TEOPETHUYECKUX U
9KCIIEPUMEHTANBHBIX 3a/1a4.
3. Ilonp30BaThCsi COBPEMEHHOW HAy4YHOH, y4eOHOH M CHpPaBOYHOW JMTEPATypOl MO XMUMHU U
MH(OPMALIMOHHBIMU TEXHOJIOTUSIMH.
Baanern:

1.HaBpikamu camMOCTOATENIbHON pabOThl ¢ y4eOHOH, HAYYHON M CIPABOYHOW JTUTEPATYPOH; BECTH
MIOWCK U JIeNaTh 0000IIA0Ie BEIBOIBI.

2.HaBpikamu Oe3omacHOM pabOThI B XHWMHYECKOW JIAOOpAaTOpUU W YMEHHsI oOpamaTbCs ¢
XUMHYECKON TOCYAOH, peakThBaMH, padoTaTh C Ta30BBIMH TOpPENKAMU U DIEKTPUYECKUMU
pudOpamu.

3.OCHOBHBIMHU MTPHEMAMHU U TEXHUKOUN BBITIOJTHEHHSI SKCIIEPUMEHTOB.

4.ba30BbIMH TEXHOJOTUSIMU IpeoOpazoBaHus HH(OpPMALMK, TEKCTOBBIMU U TaOIUYHBIMU
pelaKTopamu, TEXHUKOW paboThl B ceT MHTEpHET 1715 mpodecCHOHANbHOM AeITEeTbHOCTH.

5.HaBpikamu aTeMaTnueckor 00pabOTKH TEKCTOBOM U Tpaduueckoil HHPOpMaIIUH.

JucuunnmHa «XuMUs KOOPAUMHALMOHHBIX COCAMHEHUN» UMEET JIOTUYECKY0 U
COJIEPKATEIHHO-METOANYECKYIO B3aMMOCBSI3b C MOCJIEIYIONUMHU JUCIUIUIMHAMEI U TTPAKTUKAMU
yueOHOro IjaHa, Ui KOTOPHIX OCBOEHHE JIaHHOM JUCHUIUIMHBI HEOOXOJMMO Kak
MPEAIIECTBYIONIEE, & UMEHHO:
b1.0.10 «Oprannueckast XuMusi»
b1.0.11 «®uzuueckass Xumus»
b1.0.12 «XuMuueckre 0CHOBBI OMOJIOTHYECKHUX MTPOILIECCOBY
b1.B.01 «McTopusi 1 METOIOIOTHSI XUMHUI
b1.B.04 «CtpoeHue BemiecTBa»
b1.B.05 «Kpucramnoxumus»
b1.B.06 «OcHOBBI KBAHTOBOW XUMHUN»
b1.B.07 «®u3ndeckue METOIbI UCCIICIOBAHUSI
b1.B.08 «XuMus OMOTeHHBIX 3JIEMEHTOB)
b1.B.09 «Komnounnas xuMus»
b1.B.13 «XuMuyeckasi 3K0y10Tus (IPOEKTHAs AEITETLHOCTD)»
b1.B.15 «XnMus nepCcreKTUBHBIX HEOPTAHMYECKUX MATEPUATIOB
b1.B.17 «<HayuHoe mpoeKkTupOoBaHuE»
b1.B.18 «BbICOKOMOIEKYISPHBIE COETUHEHUS»
b1.B.19 «Xumuueckast TEXHOJIOTHUS
b1.B.21 «Oxonornyeckas 6€30MacHOCTb)
b1.B./1B.02.01 «OCHOBBI Hay4HBIX HCCIICTOBAHUI
b1.B./IB.02.02 «BBenenue B mpodeccuro»
b1.B./IB.05.01 «BBenenue B XUMHIO TBEPIOTO TEIAY
b1.B./1B.05.02 «Xumuueckoe MOAN(DUIIMPOBAHUE TTOBEPXHOCTH
b1.B./IB.06.01 «Ctparerust OpraHM4ecKoro CHHTE3a»
b1.B.JIB.06.02 «Metomonorus u3ydeHus OMOJOTUYECKH aKTHBHBIX BEIIECTB)»
b1.B.JIB.07.01 «Xumus reTrepoluKINYECKUX COETUHEHUN»
b1.B.JIB.07.02 «2neKTpOXUMHS OPraHUYECKUX COETUHEHUI»
b1.B./IB.08.01 «®u3uKO-XUMHYECKHI aHATN3 HEOPTaHUYECKUX MaTEPUATIOB)
b1.B./1B.08.02 «BoaHsle pacTBOpbl HEOPraHUYECKUX COEUHEHUI»
b2. B. 02 (ITx) «[IpenaumimoMHas paKkTHKa»

Bb3. 01 (1) «3amura BKP, BKiltouas moAroTOBKY K MpPOIEAYpE 3alUThI U TPOIEAYPY 3aIIUThI
b3.01(1) «3ammra BKP, BKiTt0Uast MOATOTOBKY K MPOIEAYPE 3AIIUTHI U IPOIIETYPY 3aIIUATHI



4. TpeOoBaHMA K pe3y/1bTAaTAM OCBOCHHS JMCIUIIIHHBI

[Ipouiecc w3ydYeHHWs] AWCHMIUIMHBI HANpaBIeH HAa (OPMUPOBAHUE  CIIEAYIONINX

komrerenmuii: YK-2, IIK-1.
YuusepcaiabHbie komnereHuuu (YK)
VYK-2 CnocobeH omnpeaenarb Kpyr 3aaad B paMKaxX ITOCTaBJIEHHOW II€IM W BBIOMPATH
ONTUMAaJbHBIE CIIOCOOBI UX PELICHUs, UCXOAS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, MUMEIOIIMXCS
pPECYpCOB 1 OTpPaHUYEHUH.
IIpogeccnonanbubie komnerennuu (ITK):

ITK-1 - cnocoGHOCTh KCIOJIB30BATh 3HAHUS O CTPOCHHUH BEIIECTBA, MPUPOIEC XUMUYECKON CBSI3U
M CBOMCTBAaxX pAa3IMUHBIX KJIACCOB XWUMHUYECKHUX OJJIEMEHTOB, BEIIECTB U MaTE€pUAIOB IS
MNOHUMaHUS MEXaHNU3Ma XUMUUYECKUX PEAKLMM, MPOUCXOAAIINX B TEXHOJIOTMUECKHUX Mpolieccax u
OKpY’)KalOIlleM MHpE, a TakKe eCTECTBEHHOHAy4YyHble 3HaHUS IS peIIeHUs 3aaad
npodeccuoHaNbHOM NesSTeNbHOCTH;

B pe3ynbrate 0cBOCHUS AUCHUTUIHHBI O0yYaIOUIHICS TOJIKEH:
3HATh:
METO/IbI IPEICTABICHUS U OMUCAHUS PE3YIbTaTOB MPOEKTHOM JIEATEIbHOCTH; METObI, KPUTEPUU
U TIapaMeTphl OIICHKH PEe3yJIbTAaTOB BBIMOJHEHUS MPOEKTA; MPUHIIMIIBI, METOJBI H TpeOOBaHMA,
npeabsBIsieMble K poekTHo pabore (YK-2);
OCHOBHBIC IIPHHIIUIIBI, 32KOHBI, TIOJIOKEHHUS, METOI0JIOTHIO n3ydaeMbix quctumuing (ITK-1);
yMeThb:
000CHOBBIBATh MPAKTUYECKYIO M TEOPETHYCCKYIO 3HAYMMOCTh MOJTY4YEHHBIX pe3yapTaToB (YK-2);
MIPOBEPSITh U aHATU3UPOBATH MPOCKTHYIO JoKyMeHTanuio (YK-2);
HPOTHO3UPOBATH PAa3BUTHE MPOIECCOB B MPOEKTHOM npodeccuonanbHoi odnactu (YK-2);
BBIIBUTaTh MHHOBAIMOHHBIE HJEH W HECTAaHIAPTHBIE MOAXOJbl K HMX pealu3alid B IIENAX
peanu3zaruu npoekra (YK-2);
AHAIM3UPOBATh MPOSKTHYIO TokyMeHTarmio (YK-2);
paccUnTHIBaTh KA4eCTBEHHBIE M KOJIMYECTBEHHBIC PE3YNIbTAThl, CPOKU BBIMIOJIHEHUS TPOCKTHOM
pa6ots (YK-2);
UCTIOJIb30BaTh OCHOBHBIC 3aKOHBI M TIOJIOKEHHSI XUMHH JUTS TIOHMMAHUST MEXaHU3Ma XHMHAYECKIX
peakuuii, IPOUCXOASIINX B TEXHOJIOTMUECKHUX Mponeccax u okpyxaromem mMupe (I1K-1);
IPOTHO3UPOBATh CBOMCTBA XMMHYECKUX COCJUHEHUH M MarepuasroB Ha OCHOBE JaHHBIX 00 MX
cBoiicTBax u xumudeckom crpoern (I1K-1);
BJIAJeTh:
YIPaBJICHHEM MPOEKTaMH B 00JIaCTH, COOTBETCTBYIONIECH MPOodeCcCUOHATEHOMN JAESITEIbHOCTH,
pacrpeenieHueM 3aIaHui 1 IOOYKAeHUEM IpyTrux K poctmwxenuto neneit (YK-2);
ylpaBlieHUeM pa3pabOTKONl TEXHUYECKOro 3a/JaHusl IPOEeKTa, YIpaBlIEHUEM pealu3aluu
npoduibHON TpoekTHO# paboTs (YK-2);
yIpaBlieHHEeM Tpolecca o0cyxaeHus u gopadotku npoekra (YK-2);
y4acTHEM B pa3pabOTKe TEXHHUYECKOTO 33aJaHHs MPOEKTa, Pa3padOTKON MPOTpaMMbl peaTr3aliii
npoekTa B npodeccuonanshoii oomactu (YK-2);
OpraHu3zaieil MpoBeAeHUsT MPOPECCHOHATLHOTO OOCYKIIEHHS TPOEKTa, y4acTHEM B BEJICHUU
npoekTHol nokymenTtanuu (YK-2);
NPOEKTHPOBAHUWEM TUTAH-TpaQuKa peaju3allii TPOEKTa; OIpelneleHueM TpeOOBaHUH K
pe3yJbTaraM peaii3alyy MPOeKTa, y4acTHEM B HayYHbBIX AUCKYCCHSX M Kpyribix cronax (YK-2);
HaBBIKAMHU HMCIOIB30BaHMS (YHAAMEHTAIBHBIX XUMHUYECKHX 3aKOHOB M €CTECTBEHHOHAYYHBIX
3HaHUH B Mpoliecce BHIMOJIHEHHS HAYYHOTO UCCIIE0BAaHMs, a TAK)KEe B CBOCH MpOo(hecCHOHaIbHOM
nesitenbHocTH (TTIK-1).



[Tpu npoBeneHNM yueOHBIX 3aHATUN 00eCIIeUnBaCTCs pPa3BUTHE y 00YJaIOINXCS HABBIKOB
KOMaHJHOU pabOThl, MEXJINYHOCTHOM KOMMYHHUKALIUH, IPUHSTUS PELICHUH, TUIEPCKUX KaYeCTB.
Hcnonb3yeTcst MpOBENCHHE WHTEPAKTHUBHBIX JICKIMH, TPYMIOBBIX JUCKYCCHH, POJEBBIX HID,
MaTepuajgbl Ha OCHOBE pe3yJbTaTOB HAy4YHBIX MCCIEIOBAHUN, B TOM YHUCIE C YYETOM
PETHOHAIBHBIX 0COOCHHOCTEH MPO(EeCCHOHANBHOM AEATEIbHOCTH BBITYCKHUKOB M IOTPEOHOCTEH
paboToaarenen.



5. Coaep:xaHue U y4eOHO-MeTOIMYECKAs] KAPTA AU CHUIIIHHBI

Tabnuuya 5.1
Komuuectso Jlurepa-
Howme 3aaarus CamocrosiTenpHas paboTa CTYICHTOB DOopMBI KOHTPOJIS 6asoB Typa
p HaumenoBanue TeM (Bonpocos),
Henem HU3Y4aeMbIX 10 JAHHOUW TUCLMITIIMHE Jlex |Ilpaktu
u UM | YeCKue Copepxanue Yacsl min max
BaHATHUS
1 BBenenue B XUMHUIO Uctopus pa3BUTHA XUMUHU 1 Koncnekr [1]- [3],
KOOPAMHALMOHHBIX COETNHEHHIA KOOPMHALIMOHHBIX COCIMHEHUI. Bompocs! B [5], [6]
KoopmuHamuonsas Teopus A. Beprepa. KoopaunaumonHas — teopus A.BepHepau. py6e>1<H01/1u [91, [11]
OCHOBHBIE TOHATHS KOOPIHHAIHOHHOI OCHOBHBIE ~TOHATHS  KOOPAM-HALMOHHOM KOHTPOJILHOM
XUMHIL 2 3 XUMHH: KOMILIEKCOOOPa30BaTesb, JTUraH/Ibl, pabore 1 3
KOOPJMHAIIMOHHOE YHCIIO, BHYTPEHHSS W
BHewIHs1s1 chepbl. Knaccupukanuus muranios.
HentarHocts.  [Ipumepsl.  Brimosnnenue
YOPa>KHEHUH.
2 OCHOBHBIE TUIILI U Knaccugukanust u mpaBuia HOMEHKIATYPHI 1 Koncnekr [1]- [31,
HOMEHKJIATYPA KOMILTEKCHBIX KOOPJMHAIIMOHHBIX ~ COeAMHEeHWH.  Twursl Bompocs! B [5], [6]
o KOMIUIEKCHBIX coenuHeHuil. CocraBieHue pyOexHOU [9]. [11]
COCAMHEHIH 2 3 KOOPAWHAIIMOHHEIX (opMynT ¥ Ha3BaHHU KOHTPOJIBHOM 2 3
pAUHAL, pMYy. p
Knaccudukarms u npaBuia KOMIIJICKCOB B COOTBETCTBUU c pabote
HoMenkaTypst KC. pexomenmanusmu MIOITAK. Beimonnenue
YIPaKHEHU.
3 I/I30Mep1/lfl KOOPANHAIHOHHBIX N3oMepusi KOOpIMHAIIMOHHBIX COEIUHEHUH, 1 Koncmexr [1]- 3],
coenHeHuii ee Buubl. [Ipumepsl. YcTaHoBieHHe uucia Bomnpocs! B [51, [6]
2 3 reOMETPHYECKHX ~H30MEPOB  COCIMHECHHIA pyOeKHOIA 2 3 [9], [11]
33/IaHHOTO COCTaBa U MX I'€OMETPUUYECKOM KOHTPOJIbHOM
KoH(urypanuu. BEIIONHEHNE yIIpaKHCHHI. pabore
4 le/lpOIla XUMMNYECKOMN CBS3HU B Meron BaNeHTHBIX CBSI3éd U JOHOPHO- 1 Koncnekr
KC. MeTo BAJEHTHBIX CBSI3I. AKIENTOPHBIA ~ MEXaHH3M 06pa30BaHI/£$I Bonpocet B [1]- [3],
JIOHOPHO-aKIIENTOPHBIi MEXAHI3M 2 3 KOOPAUHALIMOHHBIX COEJIUHEHUH. pyOexHoit § 2 4 [5], [6]
obpazosanms KC. Omnpenenenue THUIA rubpuan3anum KOHTPOJIbHOM [91, [11]
ATOMHBIX OpOUTAJICH ICHTPAJILHOTO aATOMA U pabore




MPOCTPAHCTBEHHON KoH(puUrypanuu
KOMIIJICKCOB. BEINoIHEHNE yIIpakHEHUH.

5 OCHOBHBIE M0JIO’KEHUS TEOPHH Koncnexr [1]- [3],
KPHCTALIHYECKOr0 IOIsI OcHOBHBIE HOJIOXKCHHS TEOPHH Bompock! B [5], [6]
KPUCTAIUTAYECKOTO OIS, [Mpumepsr. pyOeKHOM 2 3 [9], [11]
OObBsICHEHHE MAarHWTHBIX M ONTHYECKHX KOHTPOJILHOM
CBOICTB KOOPIAMHALIMOHHBIX COEIMHEHUH. pabote
BrinonHeHue ynpaxHeHUH.

6 OCcHOBHbIE NOJI0KEHHUS TEOPUH OCHOBHBIC  TIOJIO)KCHUSI  TEOPWUH  IIOJS Bormpocs! B [1]- [3],

10JIs1 JIUTAHI0B murasnoB. CocTaBiIeHHE CXeM 00pa30BaHMs pyOexxHoi [5], [6]
MOJIEKYJISIPHBIX opOurane B KOHTPOJIBHOM 2 3 [9], [11]
OKTa»JIpUYECKMX KOMIUIEKCaxX. BrinonneHne pabote
YIPaKHEHU.

7 TepMoguHaMuKa npoiecca PaBHOBecHsi B pacTBOpax KOMILICKCHBIX Koncmexr [1]- 3],
KOMILIEKC000pa3oBaHus B coequuennit. Crymenuatsle u  ofmme Bompocs! B [5], [6]
pacrBopax KC KOHCTAHTEI o0pa3oBaHus. COCTaBneHHS py6e>1<H01/1u [9], [11]

YpaBHEHHH M MaTeMaTHYECKHX BBIPAKCHUM KOHTPOJILHOM 1 3
CTyMeHYaThIX M OOMMX  KOHCTAHT pabote

YCTOIYMBOCTH KOMIUICKCOB. BpInoiHeHne

YOPaKHEHUH.

8 B3auMHOe BJIUSAHUE JUTAHIOB Pemenne 3amay Ha pacdeT KOHIICHTPAIHHA Koncnekr [1]- [31,
TpaucBmmsuue, oTkpsitoe V.1 MOHOB KOMIIJIEKCO00pa3oBates 1 JIMraH 0B, Bomnpocsl B [5], [6]
Yepusicrbim. [lic-Bimsie UCXOASI W3  KOHCTaHT  yCTOHYMBOCTH pyOexxHoi 2 3 [9]1, [11]

p : ’ KOMIIJICKCOB. BBINONHEHHE YIPaKHEHUH MO KOHTPOJILHOM
TpaHC-BIUSHUIOIHUTaH/IOB. pabote

9 1 PYBEJKHASI KOHTPOJILHAS IMoaroroBka Kk 1 pyOex)HON KOHTPOJIBHON KommbprotepHoe [1-11]
PABOTA pabore TECTUPOBaHHE 14 25

9 KHucJI0THO-0CHOBHBIE CBOMCTBA KucnorHo-ocHoBHBIE CBOMCTBa KC. Bormpocs! B [1-11]
KOOPIMHAIMOHHBIX COEIMHEeHHIl CocraBieHne ypaBHEHUH HPOTOJIUTHYECKUX pyOexxHOH 1 2

paBHOBECHUil. BbINoOIHEHHE yIIPaXKHEHUM. KOHTPOJIbHOM
pabote

10 | TpaHc-BJIHSIHHE H KHCJIOTHO- TpaHCBIMSHHE ©  KHCJIOTHO-OCHOBHBIC Bompoce! B [1-11]
OCHOBHBIE cBoiicTBa KC cBoiicTBa. CBS3b MEXIY aKBaTAIIHOHHBIMH 1 pyOexxHOH 2 3

MPOTOIUTUYECKUMHU PaBHOBECHSMH. KOHTPOJIHHOM
BrInonnenue ynpakHeHHH. pabore




11 | OKuCcIuTEILHO- OKHCIUTENEHO-BOCCTAaHOBUTENBHEIE 1 Koncnekr [1]- [4],
BOCCTAHOBHTEILHEIE CBOMCTBA cpoiicta KC. BiusiHue npUpOABI IUTaHI0B Bompock! B [5], [6]
KC 2 3 Ha OKUCTIHUTEIbHO-BOCCTAHOBUTEIbHBIC pyOexHoi 1 3 [9], [11]
K CBOMCTBa.  BblnmosiHEHHE  ympasKHEHUH. KOHTPOJIBHON
OOpIINHALMOHHBIE COCMHCHNS KaK [MonroroBka u 3amura pedepatos. pabote
OKHCIIUTEIIH M BOCCTAHOBUTEIIN.
12 | OxkucIaIuTeILHO- OKHUCIUTENFHO-BOCCTAHOBUTEIBHbIC 1 Koncnexr [1]- [3],
BOCCTAHOBUTEILHLIE npespainerus KC. CocraBnenue ypaBHEHHIA Bompocs! B [5], [6]
2 g |OKHCIUTENBHO-BOCCTAHOBHTEINbHEIX peakiuii ¢ pyOexHoit 2 3 [9], [11]
HpeBpateHust . Y4YETOM MPUPOJIbI IUTAHIOB. BhImoaHeHHE KOHTPOJIBHOM
KOOPIMHALMOHHBIX COCIMHEHNH ynpaxkHeHuid. [1orotoska u samura pabote
pedepaTos.
13 | Teopernyeckune OCHOBBI Teopernueckue ocHOBbI cuHTe3a KC. 1 Bompocs! B 1]- [4],
CHHTE32 KOOPAMHALMOHHBIX 2 3 3aBHCHUMOCTD CIIOCOOHOCTH dJIEMEHTA K pyOexHOi 2 3 [5], [6]
. KOMIUTIEKCOOOPa30BaHUIO OT €TO TOJIOKEHNUS B KOHTPOJBHOMN [81, [9],
COEAMHEHNH IMepuoanueckoit cucreme J[.1. Menpeneesa. pabore [11], [14]
14 |Acnob30BaHUE OKMCIUTEIBLHO- Hcnonp3oBanue OKHCIUTEIBHO- 1 Bonpocs! B [1]- [4],
BOCCTAHOBHTEIBHBIX PeAKIHii 2 3 BOCCTAHOBHTEINIbHBIX PEAaKLUU Uil CHHTE3a pyOexHOU [5], [6]
KC. Tepmudeckue IpeBpalleHHs KOHTPOJBHOMN 2 3 [81, [9],
s cuarTe3a KC y
KOODPJMHAIIMOHHBIX COSTUHEHHIA. abote [11], [14]
P p
15 |IIpuMeHeHHEe KOOPAMHANMOHHBIX [Mpumenenne KOOPJIMHALMOHHBIX 1 Bormpocs! B [1]- [31,
COeIMHEeHNIi B AHATHTHYECKOI 2 3 COCIUHCHUH B aHAUTHYCCKOH XUMUH. pyOexHOH 1 3 [5], [6]
[MToaroroBka u 3ammuTa pedepaTos. KOHTPOJILHOM [9], [10],
XuMun pabore. [11], [15]
16 | MeTaJIOKOMILICK CHBII IMpumenenne KC B TOMOTEHHOM W 1 Bormpocs! B [1]- [3],
KATaIN3 2 3 reTeporeHHOM Katanuse, poTorpaduueckoi pyOexHOM 2 3 [51, [6]
XMMHH, B XUMHH KpacuTeJel U MUTMEHTOB, KOHTPOJIbHOM [9], [11],
XMMHYECKOH TeXHOJIOTHH U JIp. 00JIacTsX. pabore. [15]
17 | BuoHeopraHu4ecKast XHMHS U Buonornueckass posib  KOOPAWHAITMOHHBIX 1 Bormpocs! B [1]- [3],
MeIHIMHA 2 3 coequHeHn. broHeopranudeckas XumMus u py6e)KHOI/IU 1 2 [5], [6]
MeanIuHA. BHOKOMIUTEKCH U OHOKIIaCTEPHI. KOHTPOJBbHOMN [9], [11],
3amuTa pedeparos. pabore [12], [13]
18 2 PYBEJKHASI KOHTPOJIbHAS 2 3 [onroroBka ko 2 pyOeKHOW KOHTPOJIBHOMH 1 KomnerorepHoe 14 o5 [1-15]
PABEOTA pabore. TECTUPOBaHHE
HUTOTO 18
36 54 56 | 100
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6. O6pa3oBarejibHbIe TEXHOJOTHHU

ITpu n3yyeHnn AUCHUIIUHBI « XMMHSL KOOPAMHALIMOHHBIX COEAMHEHUI» NpernojaBaTeineM
UCTIOJIB3YIOTCS TaKUe 00pa30BaTeNbHbIE TEXHOJIOT UM, KaK:

1. Mngpopmayuonno-pazsusaiowue mexnono2uu, HalpaBICHHbIC HA OBJIAJEHHE OOJIBIINM
3aracoM 3HaHW, 3a[IOMUHAHKUE U CBOOOJHOE ONIEPUPOBAHHIE UMH.

Hcnonb3yercss  JIGKLMOHHO-CEMUHAPCKUN  METOJ,  CaMOCTOSATEIIbHOE  M3Yy4YEHUe
JUTEpaTyphl, NPUMEHEHHE HOBBIX HH(POPMALMOHHBIX TEXHOJOTHHA Ui CaMOCTOSITEILHOTO
IIONIOJIHEHUsT 3HAHWM, BKIIOYAs HCIHOJIb30BAHUE TEXHUYECKMX M D3JIEKTPOHHBIX CPENICTB
uHpOpMaLnH.

2./[eamenvHocmublie NPAKMUKO-OPUEHMUPOBAHHbBIE MEXHON02UlY, HAlpaBICHHbIE Ha
dopmMHpoBaHHE CHUCTEMBI TNPO(PECCHOHANBHBIX TMPAKTHUECKUX YMEHUH TMpH MPOBEACHUHU
9KCHEPUMEHTAIbHBIX MCCIEOBAHNM, 00ECIIEUMBAIOIUX BO3MOXKHOCTh KAU€CTBEHHO BBINOIHATh
npoeCCHOHATIBHYIO I€ATEIBHOCTb.

Vcnonb3yercst aHaiu3, CpaBHEHHE METOJOB IPOBEACHUSA  (PU3MKO-XMMHUYECKUX
UCCJIEJOBaHUM, BBHIOOP METO/AA, B 3aBUCHUMOCTU OT OOBEKTA HCCIEIOBAaHUS B KOHKPETHOM
IPOM3BOJICTBEHHOI CUTYaIlUH U €r0 MpakTHUECKas peayn3aiusl.

3.Pazsusaiowue  npooIeMHO-OPUEHMUPOBAHHbIE — MEXHOIO02UY, HAlpaBICHHBIE HA
(dbopMHpOBaHUE U pa3BUTHE TPOOJIEMHOI'O MBIIIUIEHUS, MBICIIUTEIbHOM aKTUBHOCTH, CHOCOOHOCTH
poOJIEMHO MBICITUTD, BUACTH U (POPMYINPOBATH MPOOIIEMBI, BRIOHMPATh CIIOCOOBI U CPEACTBA IS
UX PELICHHUS.

Hcnonb3yroTcest BUAbI MPoOIEMHOr0 00yueHHs: OCBEIEHNE OCHOBHBIX MPOOJIEM XMMUH,
yueOHbIE TUCKYCCUU, KOJUIEKTUBHASI MBICIUTENbHAS A€ATEIbHOCTD B IPYIIaX IPU BINOJIHEHUN
IIOUCKOBBIX J1a0OpaTOPHBIX paboOT, pelIeHHE 3ahay IOBBILIEHHOW cioxkHOCTU. [Ipu 3TOM
IpenojaBaTesib CO3/4aeT MPOOIEMHYIO CUTYalNIO, 8 00ydyaeMble BMECTE C HUM BKJIIOUAIOTCS B UX
paspelieHue.

4.Jluunocmuo-opuenmupoganuvie mexHoao2uu 00yuenus, OOeCIeUnBaloIue B XOJHe
y4eOHOro Ipolecca ydeT pa3iMyHbIX CIHOCOOHOCTEH 00ydaeMblX, CO3JaHUE HEOOXOIMMBIX
YCIIOBUM JUISl pa3BUTHS UX UHAWBHUIYAJIBHBIX CIIOCOOHOCTEW, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yuyeOHOM mpouecce. JIMUHOCTHO-OpUEHTUPOBAHHBIE TEXHOJOTHUH OOYYEHHs pPeau3yloTcs B
pe3ynbTare WHIUBUAYaIbHOTO OOIIEHHS TNpPEernojaBaTeiss W CTYAEHTAa IpU BHIIOJHEHUH
JOMAIlHUX ~ MHJIMBUAYAJIbHBIX  3aJaHUN, MOJATOTOBKE WMHIMBHUIYaJIbHBIX OTYETOB IO
nmabopaToOpHBIM paboTaM, PEIIeHNUHN 3a/1a4, Ha €KCHEIEebHBIX KOHCYIbTAIUIX.

OpueHTanus Kypca Kak Ha MOJy4YeHHE 3HAHUI MO OCHOBAM XMMHHM KOOPIMHALMOHHBIX
COEIMHEHUH, TaK U Ha Pa3BUTUE KOMIIETEHIMI OakalaBpoB B ATOM 00JIaCTH, MpeNONpeaeseT
UCIIOJIb30BaHUE B MTPOLECCE MPENoaBaHusl pa3HOOOPa3HBIX METOZO0B U TEXHOJIOTUI 00yUYeHNs:

* IUCKYCCHH;
* aHAJIN3 KOHKPETHBIX CUTYalUH;
* KEHC-3aJ1aHus.

JlekMM M MpakTHYECKUe 3aHATHUS CIOCOOCTBYIOT (DPOPMUPOBAHMIO Y CTYIEHTOB 0a30BbIX
3HaHWH, OCHOBHBIX MBICIUTENbHBIX ONEpalliii, pa3BUTHUIO JJOTUKU. JIEKIIUU HOCST MOTHBALIMOHHO-
MO3HABATENbHBIA XapakTep; MPaKTHUECKUE 3aHATHUS SBISAIOTCS CaMOCTOSTENbHBIMM U HMMEIOT
po0JIEMHO-TIONCKOBBIM XapakTep. B XoJe mpakTUYecKHX 3aHATHH peanu3yercs TBOpUECKas
JeSITebHOCTh CTYJCHTA, PAa3BUBAETCSI KOMMYHUKATHUBHAsI CIIOCOOHOCTb, Pa3BHBAIOTCS HAaBBIKU
apryMEeHTHPOBAHHO BbIPaXXaTh CBOU MBICIIH.

Jns noBeimeHns >PQPEKTUBHOCTH y4eOHOro Tpoliecca HCHOJIb3YIOTCA CIEAyIOIIne
o0pa3oBaTesibHble TEXHOJIOTUHU: HH(OPMAIMOHHO-PAa3BUBAIOIIME TEXHOJIOTUH, HATIPaBJIEHHbIE Ha
(dopMHpOBaHHE CHCTEMBl 3HAHHH, 3allOMUHAHWE M CBOOOJHOE OMNEPHUPOBAHME UMM, METO]
pOOJIEMHOTO U3JI0KEHHsI MaTepHara.

JUis yCcrenHoro OCBOEHHS! AMCUUIUIMHBI CTYJEHTaM HEOOXOAMMO OBJIAJETh HABBIKAMU
MPOBEJCHUS TMOKMCKa HeoOXxoaumon HayyHoW wuHpopmanuu B ¢(onaax Oubmmorexku. Jlns
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3aKpETUICHHS] TIOJIYYCHHBIX TEOPETHUECKHX 3HAHWW W TPAKTHYECKUX HABBIKOB WU C IICJIBIO
po(heCcCHOHANLHOM OpPUEHTAIIMN TMPETYCMOTPEHBI CEMHHAPBI-OKCKYPCUU Ha TPEIIPHITHIX
ropozja.

Bo BpeMst caMoCTOsTENBHON padOThI CTYIEHTHI IPOBOAAT Pa300p MPAKTUIESCKUX 3314 KaK
CaMOCTOSTENIbHO, TaK U PEIIA0T MPOOJIEMHBIC CUTYaI[UU B COCTaBE MaJIBIX TPYIII.

Jliss MHBANUAOB W JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI PEATU3YIOTCS
WHIUBHUyaJIbHBICE  0Opa30BaTEIbHBICE  TEXHOJOTHH, KOTOpPHIE  IO3BOJSIOT  MOJHOCTBIO
WHAUBUIYAIM3UPOBATh COJEPKAHUE, METOABl W TEMIbl Y4eOHOW eATETHbHOCTH WHBAIHIIA,
BHOCHTBH BOBPEMS HEOOXOAMMBIC KOPPEKTUBHI, KaK B JACSITCIBHOCTh CTYJCHTA-UHBAIN/IA, TaK U B
JESTEIILHOCTD MPENO/IaBaTEIs.

Jns nmun ¢ OrpaHMYEHHBIMHA BO3MOXKHOCTSIMH 370POBbS NMPETYCMOTPEHA OpraHU3aIus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

Jlekuu ¢ WCIONB30BaHUEM MYJIbTUMEIUMHBIX MPE3CHTALUM, JICKIIUU-0eCebl, JCKIIUH-
TUAJIOTH,  OBPUCTUYCCKUE  JICKIMU, JICKIIMHU-BU3yalW3allid, MPAKTUYCCKUEC  3aHITHS,
camocTosTeNbHas padoTa CTyIEHTOB.

Hcnone3ytorcss OaUIbHO-PEUTHHTOBAass CHCTEMa OICHKH 3HAHWW, TEXHOJOTHUU C
UCIIOJIb30BaHUEM JAUCTAHIIMOHHOTO 00ydueHus (calT quctanuuonHoro odyudenus (J0) COI'Y na
wiomaake cucremsl «MOODLE» mo cewiike: http://Ims.nosu.ru/).

IIpumeuanus:

- Bce Bunbl yaeOHOM pabOThI MOTYT MPOBOIUTHCS TUCTAHIIMOHHO HA OCHOBE JIOKAJTBHBIX
HOPMATUBHBIX aKTOB.

- B wmemsx peanu3anuy HMHIMBUIAYaJbHOTO TMOAXOAA K OOYYEHHIO CTYACHTOB,
OCYIICCTBIISIONUX ~ YUEOHBIM TIpOIlecC 10 HWHIUBUAYAIBHOH TPAacKTOpUHM B  paMKax
WHAUBUAYAILHOTO padodero IjiaHa, M3yuyeHUEe JAaHHOW TUCIMILTUHBI MOXET OCYIIECTBISATHCS
4yepe3 WHAWBUAYAIbHBIC KOHCYJBTAIlMU IMPEToaBaTelis OYHO, B Yachl KOHCYJIBTAIMH, IO
JJIEKTPOHHOU MOYTe, a Takke ¢ Hcronb3oBaHueM miuatdopm Zoom, Cisco Webex Meetings,
wiathopMbl JUCTAaHIIMOHHOTO oOydeHus Moodle, nuyHOrOo KaOMHETa CTyAEHTa Ha IMOpTalie
COr'Y, apyrux snemento JUOC COI'Y.

7. YueOHO-MeTOoANYeCKOe o0ecneYeHrne CaMOCTOsATeIbHOM PadoThI
Opranuzanus caMocTosiTeIbHON padoThl

CamocrosTenbHas paboTa 3aKIIF0YaeTCsl B M3YYEHUU OT/ACTBHBIX TEM Kypca IO 3aJaHHIO
mpenojaBaTenss Mo PEeKOMEHAyeMOol WM ydeOHOW JuTepaType, B MOATOTOBKE K CEMHHapawm,
a00paTOPHBIM 3aHITHSM, K 3a4ETy.

CaMocTtosiTenbHass paboTa CTYJEHTOB BKIIOYACT BBHITIOJHEHHE IOMAITHUX 3aJaHUN K
KOKJIOMY TPAKTHYECKOMY 3aHITHIO, a TaKKe IMOJATOTOBKA, HAIlMCaHWE W 3alluTa pedepara,
MOJTOTOBKA MPE3EHTAINI K JTOoKIaiaM. 3aJaHus COJIepKaT Kak MUChbMEHHBIE BOMIPOCHI U 33a4H,
TaK U YCTHYIO ITOATOTOBKY IO TCOPETUYCCKUM BOIIPOCAM. I[J'If[ IMOATOTOBKHU K 3aHATHAM CTYACHTHI
MOJIB3YIOTCSA YUeOHUKAMU M Y4eOHBIMH MOCOOMSIMH, YKa3aHHBIMHU B CIIHCKE PEKOMEHIOBAHHOMN
JIMTCPATYPhI, a4 TAKXKEC HHTCPHCT-UCTOYHUKAMMU. Bce MCTOANYCCKUEC MaTCpUualibl IPCACTABJICHLI B
cucteme qucTannuonHoro ooydenust COI'Y.

Texymass camocrosTenbHas paboTa MO JUCHUIUIMHE «XUMHUSA KOOPJAMHAIIMOHHBIX
COeIMHEHUI», HalpaBlieHHAas Ha YrIyOJleHHe W 3aKperuieHWe 3HaHWN CTYACeHTa, Ha Pa3BUTHE
MPAKTUIECKUX YMEHUH, BKITIOYAET B CeOsI CIIeAYIOMUE BUIABI pa0doT:

e pabora C NEeKIIMOHHBIM MaTePUATIOM;

W3YYEHUE TEM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;
BBITIOJTHEHHE TOMAITHUX WHINBUAYAIBHBIX 3a/1aHUN;
MOJITOTOBKA K CAMOCTOSITEIbHBIM M KOHTPOJIBHBIM paboTam;
pabota ¢ UHTepHET-UCTOYHUKAMU;
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® IMOATrOTOBKA K 3a4CTYy.

OpraHu3anusi caMoCTOSITeJIbHOH padoThI

CamocrosrenbHas paboTa 00ydJarOIIMXCsl SBJISETCS OJHUM M3 BUIOB YUCOHBIX 3aHATHH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENIBIO:

— CHCTEMAaTH3alluH U 3aKPETUICHHSI TIOTYYCHHBIX TEOPETUUCCKUX 3HAHHUI U MPAKTHUECKUX YMCHHUN
00y4arouuxcst CTyI€HTOB;

— yrIyOJIeHHsI U PaCIIUPEHUS TEOPETUUCCKUX 3HAHUMH;

— (dopMupoBaHHs ~YMEHHUH HCIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO M CIIEIHATbHYIO INTEPATypY;

- (dopMHpOBaHHS CaMOCTOSITEIBHOCTH  MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CAaMOPCaTH3aIIHH;

— Pa3BUTHA UCCIIEAOBATEIBCKUX YMEHUI.

CamocrosTenbHas padoTa 00ydYaroMIUXCsl OCYIIECTBIISICTCSl HA MPOTSHKCHUN H3YYCHUS
BCEH IMCUUIUIMHBI B COOTBETCTBUU C YTBEP)KACHHOW B Y4eOHOM IJIaHE TPYAOEMKOCTBIO (M7
ouHOI Gopmbl 00yueHus 18 yacoB) u cocTOUT U3:

- paboThl CTYAEHTOB C JIEKIIMOHHBIMH MaTepuallaMH, TMOWCKAa M aHajlh3a JHUTEepaTypel M
AJIEKTPOHHBIX KUCTOYHUKOB HH(POPMAIIUH 110 33/IaHHOU TeME;

- BBINIOJIHEHUS 3a/IaHui J1sl camocTosaTensHol padoTel B OUOC COT'Y;

- W3YYCHHUS TEOPETHUYECKOro, MPAaBOBOTO W CTATUCTHYECKOIO MaTepuala JUlsl MOATOTOBKH K
MPAKTUYCCKUM 3aHITHSIM;

- IOJITOTOBKH K 3a4eTy.

CamocrosTenbHas paboTa 3aKIII0YaeTCsl B M3yYSHUN OTJEIBHBIX TeM Kypca 10 3aJaHuI0
npernoiaBaTelisi Mo PEeKOMEHIYeMOM UM yueOHO# juTeparype, B MOATOTOBKE K MPAKTUYCCKUM
3aHATHUSAM, K 3a4ETY.

Tembl u QopMBbl BHEAYAUTOPHOW CAMOCTOSTEIBHON paboOThl, €€ TPYIAOEMKOCTh
coJiepkarcs B pazjene 5, Tabn. 5.1.

CamocrosTenbHas paboTa CTYJICHTOB IO JUCIHHMIUIMHE «XHUMHUS KOOPIUHAIMOHHBIX
COCIMHEHUIN BKIIFOYAET BHITIOJTHEHUE IOMAITHHX 33/IaHUH K KaXXIOMY IPAKTHIECKOMY 3aHSTHIO,
K pyO€XHBIM TECTUPOBAHUSM U K UTOTOBOMY 3a4eTy. 3aJaHUsI COIEPKAT YCTHYIO MOJTOTOBKY 11O
TEOPETUYECKUM BOIIPOCAM, TOATOTOBKY JOKJIANOB K KaXJIOMY 3aHSTHIO 10 BBIOpAHHON WM
MPEJIOKEHHON CTYACHTOM Teme. J[Jisi MOBBIIeHNs 0allIbHO-PEUTUHTOBON OILIEHKH 3a TEKYILIYIO
paboTy CTyIeHT MOXKET IpeAcTaBuTh pedepat. [lokmaasl u pedepar JOHKHBI COMPOBOKIATHCS
[IPE3EHTALUEN 110 TEME.

JUIs TIONTOTOBKM K 3aHATHSAM CTYACHTHI IIOJIB3YIOTCS YYCOHHUKaMU W YYCOHBIMHU
MOCOOMSMH, YKa3aHHBIMH B CIHCKE PEKOMEHIOBAHHOW IUTEpaTyphl, a TaKKe HHTEPHET-
UCTOYHHKaMHU. Bce Mmertoamueckue MaTepualibl IMPEJICTaBICHBI B CHCTEME TUCTAHIIMOHHOTO
o0yuenus COI'Y.

[InaHupoBaHMe BpEeMEHU Ha CaMOCTOSTENbHYIO padoTy, HEO0OXOAMMOro Ha H3y4YeHHE
HACTOSIIEH JMWCIUIUIMHBI, CTYJSHTaM JIydlle BCEro OCYIIECTBISAThH Ha BECh CEMECT,
npelycMaTpuBasi IpU 3TOM PEryIsIpHOE MOBTOPEHHE MPOWIEHHOr0 Marepuana. Marepuai,
3aKOHCTIIEKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOIMMO PETYISPHO OMOJNHATh CBEICHHSIMH U3
JUTEPaTypHBIX UCTOUYHUKOB, MPEJICTABICHHBIX B paboueil mporpaMme AMCIUIUIAHBL [1o Kaxmoi
U3 TE€M JUII CaMOCTOSITEIPHOTO W3YUYeHHsI, PUBEICHHBIX B paboueil mporpaMme AUCIUTUIAHEL,
ClelyeT CHayvaja MpoYuTaTh PEKOMEHJIOBAHHYIO TUTEPATYpPy U MPU HEOOXOJUMOCTH COCTaBUTh
KpaTKHii KOHCTIEKT OCHOBHBIX TMOJIOKEHHUW, TEPMUHOB, CBEICHUH, TPEOYIOMNX 3allOMHUHAHUS U
SIBJISTIOIIMXCSI OCHOBOIIOJIAraloIMMU B 3TOU TeMe, a TAKXKe JJIs1 OCBOSHHSI TIOCIIEYIOLINX pa3/ieioB

Kypca.
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MeToanuyeckne peKOMEHIAIUM 110 CO3AAHUI0 MYJIbTUMEIUITHON Mpe3eHTalu

CtpykTypa U coaepkaHHM€ NpPE3eHTalMd — 3TO JUYHOE TBOpuYecTBO aBTopa. [lome3no
UCTIOJIb30BaTh MAOIOHBI OPOPMIICHHS JJIsl IOJTOTOBKY KOMITBIOTEPHOM MPE3CHTAIUH.

Craiiipl J)enaTeabHo He MeperpykaTh TEKCTOM, JIyUIlle pa3MeCTUTh KOPOTKUE Te3uchl. Ha
claiiiax He0OXOMMO JIEMOHCTPUPOBATH HEOOJBIINE (PparMEeHTHI TEKCTA JOCTYIHBIE [T YTCHUS
Ha paccTosHuu; 2-3 dotorpaduu wim pucynka. Hanbomnee BaxHbIi MaTepual JIydlle BbIICIUTb.

Tabnuuel ¢ HUGPOBEIMU TAaHHBIMH TUIOXO0 BOCIIPUHUMAIOTCS CO CIIAiIOB, B 3TOM Cllydae
u(poBOi MaTepua, Mo BO3MOXHOCTH, JIy4Ille IPEACTaBUTh B BUJIE TPAPUKOB U IUArPAMM.

He crnenyer usnumiae yBiekaThCcs MyIbTHMeIUHHBIME Y dexTamu anumaimu. OcoOeHHO
He)KeaTeNbHbI Takue 3((EeKThl Kak BbUIET, BpallleHHe, BOJIHA, TOOYKBEHHOE MOSBICHUE TEKCTa U
T.1. OnTrManbHas HacTpoika A3 PEeKTOB aHMMALIUHU — MOSIBJIEHUE, B IEPBYIO OYepe/ib, 3ar0JI0BKa
ciaiifa, a 3aTeM — TeKcTa 1o ab3anaM. [Ipu 3ToM eciiu HeCKOJIBKO ClaiiIoB UMEIOT OJMHAKOBOE
Ha3BaHME, TO 3aroJIOBOK ClIaiila JOJHKEH ITOCTOSIHHO OCTaBaThCsl HA SKpPaHe.

Uto06bI 06eCcTIeYyuTh XOPOLIYI0 YUTAEMOCTh IPE3EHTAIINHA HEOOXO0AUMO MT0100paTh TEMHBIH
nBer ¢oHa M cBeTbl 1Ber mpudra. Hemb3s Taxke BBHIOMpaTh (OH, KOTOPBIH COICPKHUT
AKTHUBHBIN PUCYHOK.

XenarenbHO MOArOTOBUTH K Ka)X/JI0My ClIaii[ly 3aMETKHU 110 JIOKJIaay. 3aTeM pacredaraTh
UX M UCIHOJB30BaTh MpH TMOJArOTOBKE WM Ha caMOW Mpe3eHTaluu. MOXHO pacrnedataTh
HEKOTOpBIE KIIIOUEBBIE CIIAli/Ibl B KAUECTBE Pa3/1aTOYHOI0 MaTepuaa.

HeoOxomuMo 00s13aTebHO COOMIOIATh €IMHBIN CTWIb OGOPMIICHHS TMPE3CHTAlUH U
00paTUTh BHUMaHUE HA CTHJINCTUYECKYIO TPAMOTHOCTb.

CrnenyeT mpoHyMepoBaTh Claiiibl. DTO MO3BOIUT OBICTPO 00paIIaThcs K KOHKPETHOMY
claiy B ciaydae He0OOXOAMMOCTH.

PexoMenganuu 1o cogepaHuio U CTPYKTYpe clIaiiioB MyIbTUMEANIMHON Mpe3eHTaLlUU:

1-# cnaiin (TUTYNBHBIN), HA (POHE KOTOPOTO CTYJAEHT MpEACTaBIsIeT TeMy npoekra, @O
Y HAYYHOT'O PYKOBOIUTEIIS.

2-1i cimaiin. Bximrodaer B ce0st OOBEKT, MPEAMET U TUIIOTE3y UCCIICIOBAHUS.

3-ii cnaiin. ComepXuT Lenb W 3agaud uccieaoBaHusa. Llemb mpoekra momxHa OBITH
HanycaHa Ha dKpaHe KPYMHbBIM HIpU(PTOM. 31€Ch K€, €ClIU MMO3BOJISIET MECTO, MOXKHO HaIllucaTh U
3a/1a4d. 3a/1a4l MOT'YT OBITh MPECTABICHBI U HA CIEAYIOIIEM Claie.

4-1i - cnaitn. CoepKUT CTPYKTYpY pabOThl, KOTOPYIO MOKHO IPEJOCTaBUTh, HAIIPUMED, B
BUJE rpaduueckux OJIOKOB CO CTpEIKaMU. A Takke — MepPeUrciIeHre MPUMEHSIEMbIX METOJIOB U
METO/IHK.

5-it - cmaiia. IlpencraBnsercs cofepkaHue U TeopeTudeckas 3HauuMOoCTh poekTa. CyTh
petraemMoit mpo6sieMbl MOXKET OBITh TIPEICTABIICHA B BUJE CXEM, TAaOJIMII, TUarpamMm, rpaukos,
dororpaduii, hparmenToB GuIbLMOB H T.N. Ha TeopeTHueckyro 4acTh MpPEACTaBICHUS MPOEKTa
JTOJIKHO OBITH CO3/1aHO HECKOJIBKO CJIAlIOB.

6-ii - cnaiin. Bo3aMoXHOCTH MPUMEHEHHUs pe3yabTaToB pabOThl Ha pakTHKe. Ha aTy Temy
TaK)Ke JI0JKHO ObITh HECKOJIBKO CIIaii10B.

7-1 cnaiin. I'maBHBIC BBIBOJIBI, UTOTH, PE3YIBTATHI IPOEKTA IEIeCO00Pa3HO MOMECTUTD Ha
oTnenbHOM crnaiie. [lpu 3ToM He cienyeT mepedyucisiTh TO, YTO OBbLIO CAENAHO, a JIJAKOHUYHO
M3JI0KUTh CYyTh 3HAUMMOCTHU MPOEKTA MM MOJYUYEHHBIX PE3YyIbTaTOB HCCIIEIOBAHUS.

[Tocnenuuii cnaiia. B koHel mpe3eHTanuu xelaTeabHO MOMECTUTD Ciai ¢ TekcToM «Cracubo 3a
BHUMaHUeE! ».
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MeTtoanyeckue peKOMEHIALMH 110 HCNO0Ib30BAHHI0 HHPOPMALIMOHHO-KOMMYHMKATHBHBIX
TeXHOJIOTHIi 00yUeHus1

Jlis u3yueHus JEeKIMOHHOIO MaTepuaia JUCLUIUIMHBI IPUMEHSIOTCS ayiHOBU3yalbHbIE
(MyTbTUMEIUUHBIE) TEXHOJIOTMH, KOTOPbIE HE OTPULAIOT TPAJUIMOHHBIC, ITPOBEPEHHbIC
BPEMEHEM METOJbl IpeNoAaBaHus, HO, NPU HTOM, OHHM [OBBIIIAIOT  HAIVIAAHOCTb,
UH(POPMATUBHOCTh, ONEPATHMBHOCTh B TOJaue HH(OpMAINH, TO3BOJISIOT AKOHOMHTH BpeMs
3aHATHH.

Kontpons camoctosTensHON pabOThl CTYAEHTOB NMPHU3BaH CHAENATh IMpOIece 00ydeHUs
Oosiee LETOCTHBIM U OpraHMuyHbIM. Ero 3agaua He ocTaBUTh O€3 BHMMAaHUS JlaXe, Ha MEPBBIN
B3IV, MaJIOSHAYUTCIIbHBIC BOIIPOCHI.

KomnbroTepHoe TecTHpOBaHUE MO3BOJISIET OCYILECTBIIATH WTOIOBBIM KOHTPOJIb 3HAHUN
CTYAEHTOB. TecTOBBI MaTepHuaj BKIIOYAET B ceOsl COIEp)KaHHE BOIPOCOB IO KaXIOMY H3
0003HauEHHBIX IPOrPaMMOM pa3esoB.

Kaxp1if Bonmpoc npearnonaraetT HeCKOJIbKO BApUAaHTOB OTBETOB, CPEIN KOTOPBIX HMEIOTCS
a0COJIFOTHO HEBEpPHBIN, MPaBWIbHBIA U B OOJbIIEH WM MEHBLIEH CTENEHH PacKpbIBArOILUI
CYIIHOCTB BOITpoca. B mporiecce KOMIbIOTEpPHOTO TECTUPOBAHUS 33a4a CTYIACHTOB OTIPEIENIIeTCS
Kak BbIOOp MPaBWIIBHOTO OTBETa M3 MHOrooOpasusi BapHaHTOB. B TECTOBBIX 3aJaHMAX €CTh
BOTIPOCHI HAa COOTBETCTBHE. B mpoliecce KOMMIBIOTEPHOTO TECTUPOBAHMSA, 33j7ada CTYACHTA
OIpeieNsIeTcs Kak BbIOOp NMPaBUJILHOTO OTBETA U3 MHOT00Opa3us BapUaHTOB.

KonTpoJbs camocTosiTe/IbHOMH padoThl

OreHKa pe3ynbTaTOB CaMOCTOSATEIBHON pabOThl OPraHU3yeTcsl Kak €IUHCTBO ABYX (hopM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPET01aBaTEIs.

CaMOKOHTPOJIB 3aBUCUT OT OINPCACIICHHBIX Kad4CCTB JMYHOCTHU, OTBCTCTBCHHOCTH 3a
pe3yibTaThl CBOEro 00yuYeHMsI, 3aMHTEPECOBAHHOCTU B TOJIOXKHUTEIBHOM OLEHKE CBOEro TPYAa,
MaTCpHAJIBHBIX W MOpPAJIbHBIX CTHUMYJIOB, OT TOTO HACKOJIBKO O6yllaCMbII>'I MOTUBHPOBAH B
JOCTMDKEHUM HAWIy4YLIMX Pe3yJIbTaToB. 3ajaua MpernojaBareist COCTOMT B TOM, YTOObI cO3aTh
YCIIOBHUSL JIUIsL BBITIOJHCHHSI CaMOCTOSITEIBHON Pa0OTHI (Yy4eOHO-METOAHUYECKOE OOCCIICUeHHE),
IPaBUIBHO HCIIOJIb30BaTh PA3IMUHbIE CTUMYJIBI JUIsl peajlu3alud 3TOM paboThl (peHTHHroBas
CI/ICTeMa), MHOBBIIIATH €€ 3HAYUMOCTBb, U TPaMOTHO OCYHICCTBJIATH KOHTPOJIb CaMOCTOSITETbHOM
NeSITeIbHOCTH CTYACHTA ((POH/I OLIEHOUHBIX CPEJCTB).

CamocrosTenbHas paboTa 10JKHa HOCHTh CHCTEMAaTHIECKUN XapakTep, ObITh HHTEPECHOH
U TIPUBJIEKATENBHOM JUIsl CTY/IEHTA.

Pesynbrartel  camMoCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — TpErojaBareieM |
YUUTBIBAIOTCSl NPU aTTeCTallMM CTyAeHTa (3ader). IIpm 3TOM MNpPOBOIATCS: TECTUPOBAHHE,
SKCHPECC-0MMPOC Ha CEMHUHAPCKHUX UM MPAKTUYCCKUX 3aHATHAX, 3aCIyIIMBAHUC JOKJIAJ0B,
POBEpKa MUCbMEHHBIX paboT U T.1.

Dopmbl KOHMPOSIA CAMOCHIOAMENLHOU PAOOMbL CHLYOCHM 08
1. Texymuii KOHTPOJIb: MPOBEPKA KOHCIIEKTOB U MHIUBUYAJIbHBIX 33/IaHHH, OLIEHKA MMChbMEHHBIX
WIA YCTHBIX BONPOCOB W 3aJaHMi JUIsI CaMOCTOSITEIbHOM paloThl (JOMAIIHUX 33JaHuil),
MOJAroToBKa npe3eHTanuii B Power Point.
2. TIpoMexyTOUHBI KOHTpPOJIb: PYOEKHBIE KOHTPOJbHBIE PAaOOTHl MO TUCHMILIMHE «XUMHS
KOOPJIMHALIMOHHBIX COEIUHEHUI.
3. ITOroBbIii KOHTPOJIb: 3a4eT.
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8. OueHouHBIE CPeCTBA VISl TEKYIIET0 KOHTPOJISI yCIIeBAEMOCTH, PyOe:KHOi
aTTecTAlMH U MPOMEKYTOYHOI aTTECTAIIMYU MO UTOraM OCBOEHUS! U CIIHILTNHBI

B ydeOHO-MeTOMMUecKOr KapTe MUCHUILIMHBI paclucaHbl TEMbI U KOJMYECTBO OaJljIioB,
KOTOpPBIE CTYACHT MOXXET MOJYYHTh 3a KXy TeMy. MUHHUMalbHOE KOJHUYECTBO OAJLIOB,
KOTOpPO€ CTYJIEHT JOJDKEH HabpaTh B XOJ€ HW3YYEHHsS Kypca JUIsl cladd dK3aMeHa, — 50;
MakcuMmasibHoe — 100. Bamibl CKIagpIBalOTCAd M3 CIENYIOMIMX TMOKa3aTeIeh: 3a peryJisipHbIe
BBICTYIUICHUSI HAa TMPAKTHUYECKUX 3aHSATUAX, BBIMOJHEHUE CAMOCTOATENbHOM paboTel — g0 S50
0aJTOB 3a KypC; 3a TECTUPOBAHUE — JI0 25 0aJUTOB HA KaXKI0W M3 PYOSKHBIX KOHTPOJIbHBIX.

PyOexHnas aTTectanus NpoBOAUTCS 2 pa3a B cEMECTp, Ha 9 u 17 Hezene, 0 pacMCaHuUIo,
yCTaHaBJIMBAEMOMY JE€KAaHATOM. ATTeCTalusl MPOBOIUTCA B (hOPME TECTOB C Y4ETOM OOBeMa
M3Yy4EHHOTO Marepuaia Mo Kypcy. baibHas CTpykTypa OIIEGHKM pacnuca€Ha B Y4eOHO-
MEeTOAMYeCKOM KapTe. PyOexHas arTecTamus MPOBOJIUTCS B BUE KOMIIBIOTEPHOTO TECTUPOBAHUS.
Kaxnprii Tect comepkuT 25 BOmpocoB (Kaxablid Bompoc oireHuBaercs 1 Oamutamu). Bpewms
TECTUpOBaHUs cocTaBiseT 30 MUHYT.

[ToaroroBka k TeCTUpOBaHUIO TpeOYyeET OoJiee TIIATEIILHOTO U3YyYEHUs MaTepraa 1o TeMe
WM OJI0KY TeM, aKIICHTUPOBAHMsI BHUMAHUS Ha ONPEIEIICHUSAX, TEPMUHAX,, COJCPKAHUH OHSITUH.
Kak mnpaBwio, mpu MOATOTOBKE K TECTUPOBAHHMIO MCIOJIB3YETCS OCHOBHOW Y4YCOHMK,
PEKOMEHIOBAaHHBIN B paboyeil mporpamMme, a TakyKe KOHCIEKTHI JICKIIUN U HAYYHOH JIUTEpaTyphl,
COCTaBJICHHBIC B X0JI€ U3yUEHHUS BCETO Kypca.

BAJUIBHASA CTPYKTYPA OHEHKH

MunumansHOE MakcumanbHOE

No ®dopMa KOHTPOJIA KOJIMYECTBO KOJIMYECTBO
OayoB OaJIII0B

1 | Texymias paboTta CTYJEHTOB B TEUCHUE 14 25
1-9 wenenu

2 | 1 pyOexxHast miucbMeHHast KOHTpOJIbHas paboTa 14 25
9 Henens

3 | Tekymas paboTa CTyI€HTOB B TCUCHHE 14 25
10-17 menenun

4 | 2 pyOexHas NUCbMEHHAs KOHTPOJIbHAs paboTa 14 25
17 wenens
Hroro 56 100

Memoouueckue yka3anus no 0c60eHUI0 OUCYUNIUHDBL
JucuumimHa «XUMHsS KOOPAMHAIMOHHBIX COEIUHEHHUH» COPUEHTHpPOBaHA Kak Ha
CaMOCTOSITENIbHYIO TTI03HABATEIbHYIO JESATEIbHOCTh CTYJIEHTOB, TaK M Ha UX YMEHHUE paboTaTh B
KOJIJIEKTHBE.

Pybexxnas aTTectanus npoBOAUTCS 2 pa3a B ceMecTp, Ha 9 u 17 Hezene, 0 pacMCaHuIo,
YCTAHABJIMBAEMOMY JIeKaHAaTOM. ATTecTalusi MPOBOJUTCS B (OpME TECTOB C yuyeToM oO0bema
U3y4EeHHOr0 MaTepuaja 10 Kypcy. baibHas cTpykTypa OLEHKM pacnucaHa B y4eOHO-
MeToaAnYeCcKOr KapTe. PyOesxHas aTTecTalys NpOBOAUTCS B BUE KOMITBIOTEPHOTO TECTUPOBAHMSL.
Kaxnapiii TecT comepkuT 25 BOmpocoB (Kaxablii Bompoc oueHuBaercs 1 Oammamu). Bpems
TECTUPOBAHUS cOCTaBIsAET 30 MUHYT.

ITonroToBka k TeCTUpOBaHUIO TpeOyeT 0oJiee TIIATENBHOTO N3YUYEHHs MaTepualla 1o TeMe
WM OJIOKY TeM, aKIIEHTUPOBAHUSI BHUMaHUsI Ha ONPEICTICHUSAX,, TEPMHUHAX, COICPKaHUH TTOHATHH.
Kak mpaBwio, mpH TMOATOTOBKE K TECTUPOBAHHMIO HWCIIOJIB3YeTCS OCHOBHOW YUEOHUK,
pPEKOMEH/I0BaHHbIHN B paboueil mporpaMMe, a TakyKe KOHCIEKTHI JIEKIIMNA U HAyYHOU JIUTEepaTyphl,
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COCTAaBJICHHBIC B XOA€ U3YUCHUS BCEro Kypca.

ITpu u3yyeHnn 1aHHOTO Kypca MPEeCTOUT CTOJIKHYTHCS CO CIEAYIOUMMH BUaMU paldoT:

® JICKLINOHHbBIE 3aHATHUS;

® IPAKTUYECKUE 3aHATUS;

® 3aUeT 110 NPeJUI0KEHHBIM BOIIPOCAM.

VYcneumHoe OCBOEHHME IUCLMILIMHBI IPEAIoJaraeT aKTUBHOE, TBOPYECKOE YydacTHe
CTYyJEHTa BO BCEX BMJAX AayAUTOPHBIX 3aHATUH, a TAKXKE IUIAHOMEPHYIO I1OBCEIHEBHYIO
CaMOCTOSITENIbHYIO paloTy.

JlekunoHHbIE 3aHATHS
JIeKLIMOHHbBIE 3aHATUS NPU3BAHBl IO3HAKOMHUTb CTYJEHTOB C OCHOBAaMH METOJUKHU

IpenojaBaHusl XMMUU U COPUEHTUPOBATH B CHEUAJIBHOM JIMTEPATYpE IO KypCy.

Lenbro TEeKIMOHHBIX 3aHATUH U1 CTYACHTOB, IPUCTYNAIOLINX K U3YYEHUIO Kypca, sIBIISETCS
3HAKOMCTBO C KJIFOYEBBIMU TEOPETUUECKUMHU BOIPOCAMH JIUCLUIUIMHBI.

OcHoBHbIE 3a7a4u:

1) BbIpabOTKa YMEHHS CaMOCTOSITEIBHO IMOAXOJIUTH K HM3Yy4aeMOMY MaTepHually, JelaTh
BBIBO/IbI, IPUMEHUTh UX Ha MPAKTUUYECKUX 3aHATUSAX;

2) dopmupoBaHue MPo(ecCHOHATBHBIX KOMIIETEHIINN Kypca.

IIpakTnyeckune 3aHATHSA

[IpakTuyeckue 3aHATUS NPU3BaHbI HAYYUTh CTYAEHTa CAMOCTOSTENIBHO padoTaTh C
y4eOHBIMU TEKCTAMU, UHTEPHET-PECYPCAMHU, AHATTU3UPOBATh MaTepUall, CAMOCTOSTEIbHO JIE1aTh
BBIBOJIBI.

Hapsny ¢ ¢opmupoBanneM yMeHHWH W HAaBBIKOB B IPOIECCE MPAKTHUSCKUX 3aHATHI
0000111a10TCsl, CUCTEMATU3UPYIOTCS, YTIYOJIAIOTCS M KOHKPETU3UPYIOTCS TEOPETUUECKUE 3HAHMS,
BbIpabaTHIBAETCS CIOCOOHOCTH ¥ TOTOBHOCTH UCTIOIB30BATh TEOPETHUECKUE 3HAHKS HA TPAKTUKE,
pa3BUBAIOTCSI MHTEJUIEKTyalbHble yMEHHdA. [IpakTudeckue 3aHATHS IOBBIIIAIOT KadeCTBO
00y4eHusl, CIOCOOCTBYIOT Pa3BUTHUIO MO3HABATEIbHOW AKTMBHOCTH Yy CTYAEHTOB JIOTMYECKOIO
MBILJIEHHUS] 1 TBOPYECKOM CaMOCTOATENILHOCTU. B rmpoliecce BhIMOJIHEHUS MPaKTHUECKUX PadoT
yIrayOnsitoTCS. M KOHKPETU3UPYIOTCS TEOPETHYECKHE 3HaHMs, BbIpaOaThIBAETCS yMEHHE
OpUMEHATh MX Ha mpakTuke. IIpumoOperatoTcst HaBBIKM pabOThl C HAYYHBIMH HCTOYHMKAMHU
uHpopmanuu. CTyAEHT YYUTCS aHAIU3UPOBAThH MOIYYECHHbIE JaHHbIE, 00001IATh MOTY4YEHHbII
MaTtepual U JenaTb BbIBOABI. DOpPMHUPYIOTCS NpakTUYECKHEe YMEHHS — MNpodeccCHOHaIbHBIE
(BBITIOJIHEHUE OIpENEICHHbIX JEeNCTBUIl, omepanuil, HEOOXOJMMBIX B MOCJIENYIOLIEM B
npodeCCHOHATBHON ~ JEeATEeIbHOCTH) WM  y4yeOHble (pelleHHe IOCTAaBIEHHBIX — 337ady),
HEOOXOJUMBIX B IMOCJEAYIOLeH Y4eOHOM JeATeNbHOCTH M0 001enpodecCuoHaIbHbIM |
CIEHUAJIBHBIM JIUCLHUIUIMHAM; IPAKTUUYECKHE 3aHATHSI 3aHUMAIOT IPEUMYIIIECTBEHHOE MECTO IIPU
M3Y4EeHUHU 001IenpodeCCHOHAIBHBIX U CIIEIUANbHBIX JUCIUILINH.

[TpakTHueckoe 3aHATHE MOKET HOCHTb PENPOAYKTHUBHBIM, YaCTUYHO-TIOMCKOBBIA U
MTOMCKOBBIN XapaKTep:

PaboTsl, HOCAIIME penpOAYKTUBHBIN XapakTep, OTIMYAIOTCS TEM, YTO NPHU UX IPOBEICHUH
CTYJEHTBI MOJIb3YIOTCS TMOJAPOOHBIMU HHCTPYKLHSMU, B KOTOPBIX YyKa3aHbl: IeJb paboThl,
NOSCHEHUsI (TEOpHsl, OCHOBHBIE XapaKTePUCTHKH), 000PYOBaHUs, anaparypa, MaTepuaibl U UX
XapaKTepUCTUKHU, TOPSAIOK BBIMOJIHEHUSI paboOThl, TaOIMIbI, BbIBOIABI (0€3 (opMyIUPOBOK)
KOHTPOJIbHBIE BOIIPOCHI, yueOHas U ClielualIbHas TUTepaTypa.

PaboThl, HacTOslIME YaCTUYHO-TIOMCKOBBIM XapakTep, OTIMYAIOTCA TEeM, 4YTO MpH
NPOBEICHUHN CTYIEHTBHl HE MOJb3YIOTCA MOAPOOHBIMH MHCTPYKLMSAMH, UM HE 3aJaH MOPSIOK
BBITIOJITHEHHUSI HEOOXOIAMMBIX NEUCTBHH, OT CTYJIEHTOB TPeOyeTCsl CaMOCTOSITEIBHBIA TOI00p
000py0BaHuUs, BBIOOP CIIOCOOOB BBHIMOJIHEHUS Pa0OThl, WHCTPYKTUBHOW H CIpPaBOYHOU
JUTEPATYPHI.
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PaboThl, HOcCAIME MOUCKOBBIA XapakTep, OTIMYAIOTCS TEM, YTO CTYAEHTHI JIOJKHBI
PEIIUTh HOBYIO JUISI HUX MPOOJIEMY, ONUPAsCh HA UMEIOIIUECS Y HUX TEOPETUICCKIE 3SHAHMSL.

@opMmbl  OpraHu3allid CTYACHTOB Ui [POBEIEHUS MPAKTHUYECKOrO 3aHITHS —
dbpoHTaNBbHAS, TPYNITIOBAS U UHIUBUAYATbHAS — OTPEACIISETCS MPEroaaBaTesieM, UCXOIS U3 TEMBI,
e, TOopsAKa BhIMOIHEHUS paboThl. Ilpu dponTanbHON ¢dopMme opraHusalnuy 3aHATUN BcCe
CTYJICHTBI BBITIOJIHSIOT OJIHY U Ty ke padoty. [Ipu rpynmoBoit popme opranuzanuu 3aHsATHI 01HA
U Ta e pabora BbINONHsETCS Opuragamu no 2-5 yenomek. [lpum mnauBuayanbHO#l dopme
OpTaHM3AINH 3aHATHI KKl CTYCHT BBITOJHACT WHANBUIYAILHOE 3a/IaHHC.

Pe3ynbrathl BeInoaHeHHs 3a4aHus OOPMIIAIOTCS CTYCHTaMU B BUJE OTYETa, OL[CHKHU 3a
BBITIOJIHEHHE 3aJIaHUSI SBJIIOTCS MOKA3aTEIsIMU TEKYILEH yCIIeBa€MOCTH CTYACHTOB MO y4eOHOM
JTUCIUILINHE.

Memoo cumyayuonnwix 3a0au (case study)

MeTo akTUBHOTO MPOOJIEMHO-CUTYallMOHHOTO aHain3a, OCHOBAaHHBIH Ha OOy4YEeHUU
MyTeM pPEUICHUS KOHKPETHBIX 3aJa4 — CUTyaluid (perieHue KeWCOB) OTHOCUTCS K HEUTPOBBIM
MMUTAIIMOHHBIM aKTUBHBIM METOJaM OOYy4YeHUS W paccMaTpUBaeTCsl Kak HHCTPYMEHT,
MO3BOJISFOIINN MTPUMEHHUTHh TEOPETUUYCCKUE 3HAHUS K PEHICHHUIO MPAKTHYCCKHUX 3a/ad. B koHIe
3aHATUS TPENoAaBaTellb PAcCKa3blBaCT PAJl CUTyallMil M MpeljiaraeT HaWTHU peleHUs s TeX
po0JieM, KOTOpbIE 03ByUYeHBI B HUX. [Ipu 3TOM cama mpoGiema He UMEET OJIHO3HAYHBIX PEIICHUMN.
OOyuvaronuecs JODKHBI MPOAHAIM3UPOBATh CHUTYAIMIO, pa3o0paThCsi B CyTH MpodieMm,
MPEIUIOKUTh BO3MOXKHBIC PEIICHUS W BBIOpATH JIydlliee M3 HUX. biaromaps MOJy4eHHBIM Ha
JIEKIMH 3HAHUSIM, y4YalIeMyCsl JIETKO COOTHOCUTH MOJy4aeMbIil TEOPETUUCCKUNM Oarax 3HaHHM ¢
peallbHON MpakTHYecKoW cuTyauued. byaydnm WHTEpaKTHBHBIM METOAOM OOYYeHHs, OH
3aBOCBBIBACT TO3WTHBHOE OTHOIIEGHHWE CO CTOPOHBI CTYACHTOB, KOTOPBIE BHUIST B HEM
BO3MOXXHOCTh TMPOSIBUTh HMHUIIMATUBY, IOYYBCTBOBATh CAMOCTOSITEIBHOCT B OCBOCHUU
TEOPETUYECKHX TIOJIOKEHUH U OBJIAJICHUH MTPAKTUICCKUMH HaBbIKaMu. He MeHee Ba)XHO U TO, YTO
aHAJIU3 CUTYallMid JOBOJBHO CHJIBHO BO3JCHCTBYeT Ha Mpo(ecCHOHANIMU3AIHNI0O CTYACHTOB,
CIOCOOCTBYET MX B3POCICHUIO, POPMUPYET HHTEPEC U TO3UTUBHYIO MOTHBALIMIO K yueOe. MeTton
HaIpaBlieH HE CTOJbKO HAa OCBOCHHE KOHKPETHBIX 3HAHWIA, UM YMEHUH, CKOJIbKO Ha Pa3BUTHE
00111er0 UHTEIJIEKTYAIbHOTO 1 KOMMYHHUKATUBHOTO MOTEHIIMAJA CTYIEHTAa U TIPETOo/1aBaTellsl.

D710 MeTo 00ydeHus, TpeIHa3HAuYEHHBIN JIJIsl COBEPIIICHCTBOBAHUS HABBIKOB U MOy YSHHUS
OTIBITA B CIAEAYIOMMX 00JIACTX:

BBISIBJICHHE, OTOOp U pelIeHHe MPooieM;

pabota ¢ nHdopMaluen — OCMBICIICHUE 3HAYEHUS JETaNeH, OMMMCAHHBIX B CUTYaIlUU;
aHaAJINU3 U CUHTE3 UH(POPMAIIUU U apTYMEHTOB;

paboTa ¢ MpeAnoNoKEHUSIMHU U 3aKITIOYCHUSIMU;

OIICHKA alTbTEPHATUB;

IIPUHATHE PELICHUN;

CIIyIIaHHE U TIOHUMaHUe APYTUX JOJEH — HaBBIKU TPYIIIIOBOM pabOTHI.

OcHoBHast ~ (yHKIUS  KeEHC-MeToAa  yYUTh  CTYACHTOB  pemiarh  CJIOXHBIC
HECTPYKTYpPUPOBAaHHBIE MPOOJIEMBI, KOTOPhIE HEBO3MOXKHO PEIINTh aHAIUTUYECKHUM CIIOCOOOM.
Kelic akTHBHU3HPYET CTYACHTOB, Pa3BHBACT AaHATUTUYCCKUE U KOMMYHHUKATHBHBIE CITOCOOHOCTH,
ocTaplisisi 00y4aeMbIX OJIMH HAa OJIUH C PealbHBIMH CUTYAIIUSIMH.

VYueOHBIN KelC TpeaHa3HayeH i TOBBIIIEHUS S()PEKTUBHOCTH 00pa3oBaTEIBHOMN
NESTENIbHOCTH: B Ka4eCTBE MJUTIOCTPAIUH ISl PEIICHUS ONpeIeTIeHHON MpoOIeMbl, 0ObSICHEHUS
TOTO WJIH MHOTO SIBJICHUS, U3YICHHSI OCOOCHHOCTEH €To MPOSBICHUH B peaTbHOMN KU3HU, PA3BUTHS
KOMIIETCHIIHSI, HAMPABJICHHBIX Ha pa3pelleHue Pa3IuYHBbIX JKU3HEHHBIX U MPOU3BOJICTBEHHBIX
cuTyarii (WCTOJb30BaHUE Kelica TMpejnoyiaracT WHANBUIAYATbHYIO W TPYIOBYIO padoTy
00yJaromuxcs).

Mo3zo601t wimypm (mo3206asa amaxa, OpeiuHcmMoOpmMun) —

[[Iupoxo nmpuMeHsIeMBbIN CIIOCOO TPOAYIIUPOBAHNS HOBBIX UJEH IS pEellIeHUs] HAyUHBIX U
nmpakTUYecKux mpoosieM. Ero mens — opranu3aius KoJJIEKTUBHOW MBICTUTEIHFHOU TSI TEIIBHOCTH
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[0 MOMCKY HETPAJAMIMOHHBIX IMyTe pemieHus mpobiem. lMcmonb3oBaHHe MeTOAa MO3TOBOTO
HITYpMa B Y4€OHOM IPOIIeCCe TTO3BOJISET PEUIUTh CISAYIONINE 3a/1a4u:

TBOPUYECKOE YCBOCHHE CTYyJIEHTaMHU y4eOHOI0 MaTepuana;

CBSI3b TEOPETUUECKUX 3HAHUM C IIPAKTUKOM;

aKTUBM3AIMS Y4eOHO-TI03HABATEIbHON JAEeSITeIbHOCTH 00y4aeMbIX;

dbopMUpOBaHHE CIIOCOOHOCTH KOHIIEHTPUPOBATh BHUMAHHE ¥ MBICIUTEIbHBIC YCWIHS Ha
pellIeHNH aKTyaJbHOU 3a/1a4H;

(dbopMUPOBaHUE OTBITA KOJUICKTUBHOW MBICITUTEIILHOMN I€ATEIHHOCTH.

[IpoGnema, popmynupyemas Ha 3aHATHH IO METOAMKE MO3TOBOI'0O LITYypMa, AOKHA UMETh
TEOPETHUUECKYIO WM MPAKTUYECKYIO aKTyaJbHOCTh M BBI3bIBATh AKTHUBHBIM MHTEPEC CTYACHTOB.
OO6muM TpedoBaHNEM, KOTOPOE HEOOXOAMMO YUUTHIBATh MPU BBIOOpE MPOOIIEMBI JIJIs1 MO3TOBOTO
ITYpMa — BO3MOXHOCTh MHOTHX HEOJHO3HAYHBIX BAapPHAHTOB PEIICHHUS MPOOJIEMBI, KOTOpas
BBIIBUTAETCs Mepe]l yUaluMucs Kak yueOHas 3a1aua.

Hnmennexm-xapma

OcoOblif BUJ 3aITUCH MaTEpPHANOB B BHJIE PaJUaHHOW CTPYKTYPBI, TO €CThb CTPYKTYDHI,
UCXOJAIICH OT IIEHTpa K KpasiM, TOCTENECHHO pa3BETBIAIONICHCS HA 0OOJee MEJIKHE YacTH.
WHuTennekT-kapTbl MOTYT 3aMEHUTh TPAIAUIMOHHBIA TEKCT, TaONWIbI, Tpa@UKH U CXEMBL
Hcnonb3oBaHne MHTEIIEKT-KAPT CIOCOOCTBYET: MOBBIMICHUIO MOTHBAIMM M KAaueCcTBa 3HAHUU
0o0y4aromuxcsi, UX KOHKYPEHTOCIOCOOHOCTHM B 00pa30oBaTENIbHOM IMPOLECCE; PA3BUTHIO HX
MPEIMETHOM KOMITCTCHITNH; aKTUBH3AIMH JICITeIbHOCTH. VIHTEIIEKT-KapTa 1aeT 00yqaromuMcs
BO3MOXXHOCTh: BBISBJISITH ClIa0ble MeCTa B 3HAaHUM y4eOHOTrO TMpeaMeTra; HayYUThCS
CaMOCTOSITENIbHOM paboTe ¢ Y4eOHBIM U CIIPABOYHBIM MaTepUAIaMU; aJalNTHPOBATHCS K HOBBIM
YCIIOBHSIM CIa4Ml aTTECTAIMOHHBIX MEPONPUITHI; pa3BUBAaTh HMHTEIJICKT, MPOCTPAHCTBEHHOE
MBIIUICHHE, YBEPEHHOCTh B CBOMX CHJIaX U CIIOCOOHOCTSIX, TO3HABATEIbHYIO AKTHBHOCTb.

Jloxnao (npezenmanus)

[IyObnuuHoe  cooluieHue, MpeACTaBIsiolee COOOH  pa3BepHYTOE  H3JIOKEHUE
OTIpE/ICIICHHOM TEMBI, BOIIPOCa TpOorpaMMebl. JIOKIIa sl HampaBiieHbI Ha 0oJiee riTy0oKoe N3ydeHUe
MaTepuana TUCHUIUIMHBI WU PACCMOTPEHUS BOMPOCOB Ui JOMOJHUTEIHHOTO HW3YYEHHUS.
UccnenoBarenbckuit MeTos; OOy4deHHsST — oOpraHu3aiusi OOy4YeHUsT Ha OCHOBE ITOMCKOBOM,
MO3HABATENIbHOMN JIEATEIbHOCTH CTYIEHTOB ITyTEM IMOCTAHOBKH IIPEMNO/IaBATENEM IT03HABATEIbHBIX
U TPAKTUYECKUX 3a]ad, TPEOYIOIIMX CaMOCTOSTEIBHOrO0 TBOpYeckoro pemieHus. CylHOCTh
HCCIIEIOBATENILCKOTO MeToJa O0y4deHHsl oO0ycioBleHa ero (QyHKuusMu. MeToJ OpraHusyeT
TBOPYECKUU TOMCK W TPUMEHEHHE 3HAHWUU, SBISETCS yclIoBUEM (HOpMHUpOBaHUS HHTEpeca,
NOTPEOHOCTH B TBOPUECKOM AEITETHHOCTH, B CAMOOOPA30BaHUU.

Konnoxkeuymoi

KonnexktuBHas ¢opma paccMOTpeHUsSs U 3aKperjieHuss y4eOHOro Marepuana.
KonnokBuymbl SBISIOTCS OAHUM W3 BHJIOB MPAKTHYECKUX 3aHATHH, MpeIHA3HAYEHHBIX IS
yrayOIeHHOTO N3YYEeHUS TUCIUIUIUHEI, IPOBOJISATCS B MHTEPAKTUBHOM pekuMe. Ha 3aHATusx mo
TeMe KOJUIOKBHYyMa pa3OMparoTCsi BOMPOCHI, U 3aT€M BMECTE C MPEroaBaTeIeM MPOBOIUTCS UX
o0cyxJeHre, KOTOPOe HaIlPaBJICHO Ha 3aKperjieHne Marepuana, GopMUpOBaHHE HABBIKOB BECTH
MOJIEMHKY, Pa3BUTHE CAMOCTOSITEIPHOCTH M KPUTUYHOCTH MBIIIJICHUSI, HA CIOCOOHOCTH
CTYJIEHTOB OpPHUEHTUPOBAaThCA B OOJBIIMX HHPOPMAIIMOHHBIX TOTOKaxX, BbIpaOaThIBATh U
OTCTanBaTh COOCTBEHHYIO MO3UIIMIO MO MTPOOJIEMHBIM BOTIPOCaM y4e€OHOMN TUCIIUTUIMHEI.

B kauecTBe METOMOB MHTEPAKTUBHOTO OOyUYEHUS HA KOJUIOKBUYMAaX HCIOIB3YIOTCS:
pasBepHyTas Oecesa, TUCITYT, Mpecc-KOH(EpEeHITHS.

Pazeepuymas beceoa

[Ipeamonaraer MOATOTOBKY CTYJEHTOB IO Ka)KIOMY BOIPOCY IJIaHA 3aHSATHUS C €IUHBIM
JUTSL BCEX MEpPEYHEM PEKOMEHIyeMOW 00s3aTeIbHOM U JOMOTHUTENBHON TuTepaTyphl. Jlokmaast
TOTOBSITCS CTYJIEHTAMH T10 3apaHee MPEIJI0)KEHHOW TeMaTHKe.
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Hucnym

Hmeer psii TOCTOMHCTB B rpynme. JIucnyT MOKeT ObITh BBI3BAaH IPENOJABATEIEM B XO/1€
3aHATHUS WIK )K€ 3apaHee IUIaHUpyeTcs UM. B Xoje mojreMHukH CTyAeHThl (GOpMHUPYIOT Yy ceOst
HAXOJYMBOCTh, OBICTPOTY MBICITUTEIHHON PEaKIUH.

Ilpecc-kongepenyus.

[IpennogaBaTtens mopydyaeT HECKOJIBKHM CTYIEHTaM MOJArOTOBUTH KpaTKHUE (TE3UCHBIE)
coobuienus. [locne nOKIa10B CTYAEHTHI 33a10T BOIPOCHI, HA KOTOPbIE OTBEYAIOT JIOKJIAUUKU U
Jpyrue 4jaeHbl 3KCIepTHOU rpynmbl. Ha ocHOBE BOIPOCOB M OTBETOB pPa3BEPTHIBAETCS TBOPUYECKAs
JMCKYCCHSI BMECTE C IIPEIOIaBaTeIIeM.

Huckyccusn

®dopma yueOHOI paboThl, B paMKax KOTOPOM CTYJIEHTHI BbICKA3bIBAIOT CBOE€ MHEHHE IO
npobieme, 3ajaHHON TpenojaBareneM. lIpoBeneHue AMCKyccHid NO MPOOJIEMHBIM BOMPOCAM
HOJpa3yMeBaeT MpeABAPUTEIbHOE HAlMCAHUE 3CCe, TE3UCOB WM pedepaToB Mo MPeI0KEeHHON
TEMaTHKE.

[lenpr0 MPaKTUYECKUX 3aHATUH Uil CTYACHTOB, MPHUCTYIAOIIMX K H3YYEHUIO Kypca,
SIBIISICTCA:
1) Oosiee r1y0OKOE€ 3HAKOMCTBO C HEKOTOPHIMH Y3JIOBBIMH BOIPOCAMHU COOTBETCTBYIOIIECTO
paszena;
2) BbIpabOTKa YMEHHSI CAMOCTOSTEILHO M KPUTHUYECKU TTOJAXOAUTh K U3Y4aeMOMY MaTepHuaiy;
3) dopmupoBanue MPohEeCCHOHANBHBIX KOMICTEHIUMI Kypca «XHMHUS KOOPAWHAIIMOHHBIX
COEIMHEHUI.

Bonpocwt ona npogedenun pybeicnozo KOHmpoia 3HAHUI
HcTopust OTKpBITHSI KOOPAUHALMOHHBIX COCIUHEHHH.
Knaccuueckue Teopun o0pa3oBaHusi KOOPIMHAMOHHBIX COETUHEHUI.
OcHOBHBIE NOJI0KEHU KOOPAUHALMOHHOK Teopun A. BepHepa.
CTpyKTypa KOOpAMHAIIMOHHBIX COETMHEHUH (KOMILIEKCO00pa3oBaTeib, KOOPAUHAIIMOHHOE
YHCIIO).
JIuranap! (MOHO- ¥ NIOJIMACHTATHBIE).
Knaccugukanus KOMIIJIEKCHBIX COSMHEHUH B 3aBUCUMOCTH OT 3apsijia BHYTpEHHEN Cephl.
Krnaccudukanys KOMIIEKCHBIX COEMHEHUN B 3aBUCUMOCTH OT IIPUPO/IbI JIUTAH/IOB.
[uknryeckne KOMIJIEKCHBIE COCIUHEHHUS.
[TonusaepHble KOMIIJIEKCHBIE COCIMHEHMS.
10. Homenknatypa KOOpJAMHALMOHHBIX coeinHeHM. [IpaBuia cocTaBieHus: Ha3BaHUN pPa3HbIX
THIIOB KOOPAVHAIIMOHHBIX COCIMHEHHM.
11. M3omepust KOOPAMHALMOHHBIX COETMHEHUH:
e reoMeTpuyecKas U30Mepus;
LAC-, TPAHC-U30MEPH;
KOOPAMHALIMOHHAS U30MEPHS;
KOOPAMHALIMOHHAS II0JIUMEPUS;
MOHU3ALMOHHAS U30MEPHS;
TUAPATHAS U30MEPUS;
CBA3€Bast U30MEPHS;
® OITHYECKAs U30MEPHUSL.
12. Tlpupoma XUMHUYECKOH CBSI3M B KOOPAMHAIIMOHHBIX COCTUHEHHSIX.
13. DnekrpocTaTuyeckue MpeacTaBICHHUS.
14. Meton BaneHTHBIX cBs3eil. CyIIHOCTh TOHOPHO-AaKIENTOPHOIO MEXaHW3Ma 00pa30BaHus
KOOPJAMHALIMOHHOU CBSI3U.

N
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15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

46.
47.

48.

49.

50.
51.
52.
53.
54.
55.

Tunel ruOpuAM3aIIY ATOMHBIX OpOUTANICH MPH 00pa30BaHUK KOOPIMHAITMOHHBIX
COCIMHEHUI U TeOMeTpHUIECKast KOH(UTYpaIHs KOMILIEKCOB.
n- JlaTuBHast CBsI3b U ee BIUsHUE Ha 9()PEeKTUBHBIN 3apsij LIEHTPATIbHOTO HOHA.
Teopus KpUCTAIITUYECKOTO TOJIA.
CxeMbl pacuierieHus d-opouraneil MeTaiia B OKTadApPHYECKOM, TETPAdAPHICCKOM U
KBaJPATHOM IOJISIX JIUTaH/I0B.
[TapameTp pacuierieHus: ¥ ero SKCIepUMEHTAIIbHOE OIPe/IeICHUE.
CHeKTpOXUMUYECKUM Pl JIUTAH/IOB.
BricokoCIMHOBBIE M HU3KOCITMHOBAE KOMILJIEKCHI.
OOBsicCHEHNE OKPACKH KOMITJICKCHBIX COSTUHEHHI 10 TEOPUU KPUCTALTMICCKOTO TIOJISI.
Teopust most nuran1oB. OCHOBHBIE MOJIOKEHUSI METO/1a MOJICKYIISIPHBIXOpOUTAICH.
B3anMHoe BnusiHue TuranioB. SIBjIeHUE TPAHCBIUSHUS.
Psn nuranaos, pacroyioKeHHBIX MO0 UX TPAHCBIUSHUIO.
OCHOBHBIE TEOPETUYECKUE MPEACTABICHUS O MEXaHU3ME TPAHCBIUSHUS.
DddexT unc-BausHUS.
[ToBenenne KOMIUIEKCHBIX COEIMHEHUM B pacTBOpe. [lepBudinast 1 BTOpuyHask JUCCOLMAIIIH.
Crynenuatsie U OOIIMEe KOHCTAHThI HECTOUKOCTH.
[TonosxeHure 371€MEHTOB B IEPUOINUYECKON CUCTEME U UX CIIOCOOHOCTD K
KOMIUIEKCOOOpa30BaHUIO.
Kectkue u MATKHE KUCIOTHI U OCHOBAHUS.
XenatHbli 2P PeKT.
PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COEIUHEHUH.
YcnoBusi, onpenensione HapaBieHUe peakiuii B pacCTBOPaxX KOMILJIEKCHBIX COCIMHEHUM.
TepMmonrHaMuyeckasi yCTOMUYMBOCTh KOMILIEKCOB U TPAHCBIIMSHHE.
OKHCIUTENEHO-BOCCTAHOBUTEJILHBIE CBOMCTBA KOOPAMHAIIMOHHBIX COCTUHEHUM.
VYpasHenune HepHcTa U1 OKUCIUTENFHO-BOCCTAHOBUTEIHHOTO IEKTPO/A.
VYcnoBue caMmonpou3BOJIBHOTO MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIUU.
KoncranTa paBHOBECHS] OKUCTUTENbHO-BOCCTAHOBUTEIHHOM PEAKIUH.
Brustaue npupoapl TUran10B Ha OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTRA.
Bubl oKMCINTENBHO-BOCCTAHOBUTEIBHBIX MPEBPALICHUH KOOPIMHALMOHHBIX COEAMHEHUH.
Peakiiuu oKUCTUTENHHOTO MPUCOSTUHEHUS.
KucnotHo-ocHOBHBIE CBOMCTBA KOOPAUHALIMOHHBIX COEUHEHU.
AKBO-TUJIPOKCOTIPEBpAIIEHUs. AMUI0-PEAKITUH.
@akTOpbl, OT KOTOPBIX 3aBUCAT KUCIOTHBIE CBOMCTBA KOMILIEKCA: CTENEHb OKUCICHUS
KOMILIEKCOOOpa30BaTeIsl, 3apsii BHyTpeHHEH cephl, KHCIOTHBIE CBOICTBA B
HEKOOPJIMHUPOBAHHOM COCTOSTHUU, COCTaB BHYTPEHHEH chephi.
TpancBiusiHUE U KUCTOTHO-OCHOBHBIE CBOMCTBA. CBSI3b MEXKy aKBATAIIMOHHBIMH 1
MPOTOJIUTUYECKUMHU PABHOBECUSIMH.
TeopeTrnyeckre OCHOBBI CHHTE3a KOOPIMHAIIMOHHBIX COSAMHEHUH.
TepMonnHaMuyecKuit 1 KHHETHUECKUN (HDaKTOPBI, OMPEISISIFOIINE HAMTPABICHNE PEeaKIIHii
3aMEIICHHS.
Ponp pacTBOpuMOCTH KOMITIOHEHTOB PEAKIIMU, CAHTE3 B HEBOJIHBIX cpenax. Bnusuue pH
Cpenbl.
Hcnonbs30BaHne OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH AJI1 CUHTE3a
KOOPJIMHAIIMOHHBIX COCTMHECHUM.
Buemrnecdepnbie u BHyTpUC()EpHBIEOKUCTUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU TPUCOCTUHECHHS.
TepMmuueckue npeBpalieHus] KOOPAUHAITMOHHBIX COETUHEHUM.
[IpumeHeHne KOOpIMHAIMOHHBIX COCIMHEHNN B aHAJTUTUYECKON XUMUU.
MeTamoKOMIIEKCHBIN KaTalnu3, peakui TOMOT€HHOT0 KaTajanu3a ¢ y4acTUEeM KOMILIEKCOB.
buoneoprannueckass XumMusi U1 MEAUITMHA.
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27.

[TonsTHEe 0 OMOKOOPAMHAIIMOHHON XUMHUH. BHOKOMIIIIEKCHI 1 OMOKIIaCTEPHI.
dororpaduueckas XuMUsi, KPACUTEIH U TUTMECHTEHI.

XuMHu4YecKasi TEXHOJOTHS, TUAPOMETAUTYPTHsI M JIp. 001aCTH MPUMEHEHUS
KOOpI[I/IHaI_II/IOHHBIX COCIII/IHGHI/II;'I.

IIpumepHbIe BONPOCHI U YIIPAKHEHHS Il MPAKTHYECKUX 3aHATHI

[IpuBenuTe npuMep B3aMMHOT'O BIUSIHUS ATOMOB B MOJIEKYJI€ HAa IPUMEPE KOOPIMHALIMOHHBIX
COEMHEHHIA.
Uro takoe TpaHc-3¢dext? Bo3MOKEeH M OH Uil OKTad3IpHUUECKOr0 U TETPadpHueCcKOro
KOOPJAMHALIMOHHOTO HOHA?
Kakue Ononornyeckue nporecchl UAYT ¢ yUaCTUEM KOMIUIEKCHBIX COeIMHEHUN?
OO0pazoBaHue KakKuX THIIOB KOMIUIEKCOB COMIPOBOXKIAETCS MUKIH3AINEeH MOJIeKyIbl? OT dero
3aBUCHUT MNpouYHOCTh IHKia? Kakue HuKibl sBIsitoTcs Haubonee npounHbiMu? I[IpaBuio
Uyraesa.
Kakue Tunel rubpuguzanuu xapakTepHbl A HOHa TUTaHa (+4) B KOMIUIEKCHBIX
COEIMHEHUSIX?
Kakue tunsl rubpuanzanuu XapakTepHbl Ui HOHa kene3a (+3) B KOMIUIEKCHBIX
COCIMHEHUSIX?
Uem 00ycioBiIeHbI TapaMarHUTHBIE CBOMCTBA KOMIUIEKCOB. Korya koMIuiekc 1uaMmaranutex?
Ha yem ocHOBaHO NpUMEHEHHE KOMIUIEKCOB B KaUYECTBE aHATUTHYECKUX PEareHTOB?
Kakue cBoiicTBa aHaTHM3UPyeMOro 00BeKTa MOKHO MOJIU(DHIIMPOBATH TTOCPEICTBOM PEaAKIIHH
o0Opa3oBaHus KOMILIEKca?
KakoBsl MpEUMyLIECTBA MIPUMEHEHHUS peakuuii KOMILIEKCOOOpa3oBaHus B
METaJUTyprHu€CKOU MPOMBIIIIIEHHOCTH?
[IpuBenuTe mpUMEpPHl MEXAHU3MOB JACHCTBUS HMOHOOOMEHHBIX CMOJI, COJEpIKAIINX
KOMIUIEKCOOOpa3oBaHue B Ka4eCTBE dTana OYHCTKH.
Uro takoe katanmuzatopsl Llurnepa-Harra?
Kakue meramnsl 06pasyrot kartanuzatopsl Llurnepa-Harra?
[IpuBenuTe MexaHu3M nelcTBus Katanuzaropa Llurnepa-Harra?
KakoB MexaHu3M KaTanu3a Ipoliecca TUAPUPOBAHUS HENPEIEIbHBIX YIIEBOAOPOJIOB C
y4acTHEM KapOOHMIIbHBIX KOMIUIEKCOB METANIOB?
[IpuBenquTe MeXaHW3M LMKIMYECKOM W JMHEHHOM MonMMepu3aluu anetuieHa. Kakoi
KOMIUIEKC KaTaTU3UPYyET 3Ty peakiuio?
B gem coctout mexanusm peakuuu Opunens-Kpadrea?
[IpuBeauTe mpuMeEpsl MOTYNPOBOJHUKOB Ha OCHOBE KOMIUIEKCHBIX coelnHeHur. K kakum
TUIIAM KOMIUIEKCOB OHM MPUHAJJIEXAT?
[TpuBeauTe npUMeEpsbI CTPYKTYP XEJIATO-IIOTUMEPOB.
HazoBuTe Bce paziensl MPOMBIIIIEHHOCTH, Te HanboJiee 4acTo MPUMEHSI0TCS KOMILIEKCHbBIE
COEIMHEHHS.
Kakue kputepuu mMO3BONAIOT HaWTH HAOOp BO3MOMKHBIX KOOPAMHAIIMOHHBIX YUCEN IS
JTAHHOT'O KaTHOHA.
Kak naiitu Haubosee xapakTepHOEe KOOPIUHAIIMOHHOE YHCIIO U3 BCEX BO3ZMOXKHBIX.
Uto Takoe KPUTUYECKOE OTHOLIEHHUE PAIUYCOB.
Bunel nomsapuszanuu. [onsgpuszanus B KoMIuiekcax.
Kaxk ¢ mo3uniuii moisipu3aiimOHHBIX MPEACTABICHUH TPAKTYETCsl TpaHC-2P(DEKT.
[TpuBeauTe mpuMepsl 0OpalIeHus] YCTOMYUBOCTH KOMITJIEKCOB OHOTO M TOTO ke Tuma. C 4yem
CBSI3aHO TAKOE SIBJICHUE?
HazoBuTe nanHbIe KOMIUIEKCHBIE COSTUHEHUS, YKAXKUTE KOMILIEKCO00pa30BaTelNb U JINTaH/IbI,
KOOPJMHAIIMOHHOE YHCIIO0 W 3apsii KOMILIEKCOOOpa3oBarTelis, BHEIIHIO W BHYTPEHHIOIO
cdepsl. Kak nmpoTekaer npoiiecc JUCCOIUAIUN ITUX KOMIUIEKCHBIX COSMHEHHIA B pacTBOpe?
Hanummre BoipaxeHue 1t 0011el KOHCTAaHThl HECTOMKOCTH KOMIUIEKCHOTO MOHA.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

K [AuBr4], [Cr(NH3)4(H20)2] Brs, Ba[Cu(CN)s (SCN)], Cuz[Fe(CN)s],
K[Pt(NH3)Cls], H{Co(CN)4(H20)2], [Cd(NH3)s] (OH)2, Nas[Co(NO2)s].
CoctaBbTe GOPMYIIBI CIACTYIOIUX COCTMHECHUI:
rexcarmanodeppar (I1) xanws,
cyibdar auxioporerpaammuaxpoma (1),
HHUTPAT IUHUTPOXJIOpOTpUaMMHUHILIATHHBI (1V),
rexcaxjopopozat (111) ammonus,
xJytopu xsopoauammunaksanaiaaus (1),
terpaHuTpoauaMMuakooansTar (1) kamus,
JTUHUTPOIMAMMUHILIATHHA,
TPUOPOMOTPHAMMUHKOOATHT,
rekcaruipokcoctuouar (V) Harpusi.
W3 xakux coneit MmoxxHO monryduTh K3[Fe(CN)s]? Hamuivre ypaBHEHHE pPEaKIHH.
W3BecTHO, uTO U3 pacTBOpa KomruiekcHO# comu CoClz « 6NH3 HuTpat cepedpa ocaxaaer Bech
xyop, a u3 pactBopa CoCls ¢ 5NHz tonpko 2/3 ximopa. Mcxonas u3 5TOro, HamuiimTe
KOOpAWHAIIMOHHBIE (POPMYITBI 000UX COSTMHEHHI U YPaBHEHUS UX TUCCOIHALINY.
Kakoe ocnoBanue siBisiercst 6osnee cuibHbiM: CU(OH),2 wn kommiekcuoe [Cu(NHz)s](OH)2?
[Touemy?
Hamucats B MoOJIEKYJISIpHOH M WOHHON (opme ypaHenue peakiuu Mexay Cu(NOz)2 u
KsFe(CN)s], npoTtekaroeii ¢ oopazoBanuem ocagaka Cuz[Fe(CN)e].
[Tonp3ysch Tabuuieil KOHCTAaHT HECTOMKOCTH, PACIHOJOXKHTh B MOPSAKE IOBBIIICHHS
yeroitunBocTy cnenyromue nonsl: [CA(NH3)s]?*, [CU(CN)4]%, [Ag(NHs)2]", [Hgls]*.
[Mpu no6asnernn HNO3 win KCN wian Metaummueckoro 1uHka B pactsop [Ag(NHz)2]Cl
xoMmIiekcHbI noH [Ag(NH3)2]" paspymaercs u oOpasyercs HOBBIM KOMILUIEKCHBIM HOH.
Hanwmcare ypaBHEHHsI COOTBETCTBYIOIIMX PEaKIMM B MOJICKYJISIDHOH W HMOHHOH (opme u
OOBSICHUTh TIPUYMHY UX IPOTCKAHHUSI.
JlaTh aHaIM3 XUMHYECKON CBSI3U MEXKTy IIEHTPAIbHBIM aTOMOM H JINTaHJaMH B KOMITJIEKCHBIX
nonax [Cu(NHs)a]?*, [Hgls]?>, [Ag(CN)2]~. KakoB xapaktep rubpummsanuu opOuTAaneit
[EHTpaJIbHOTO aToMa’?
O65scHUTH, moyemy HoH [COFs]®” mapamarauten, a non [CO(CN)s]*~ muamarnuTen.
OO0bsicHUTh, TTOUueMy coeauHeHus 3oiota (I) He okpamensl, a coeauHenus 3omora (III) —
OKpAIIICHBI.
Hor [NiCljJ*>  mapamarmuren, a mon [Ni(CN)4]> mmamaramren. OmnpenenuTs THII
rubpumszanyu AO nona Ni%* 1 mpocTpaHCTBEHHYIO CTPYKTYPY KakI0T0 KOMILIEKCHOTO HOHA.
Hon [Fe(CN)e]* mmamarmmren. Onpemenuts Tun rubpuamsamun AO wona Fe** nu
IPOCTPAHCTBEHHYIO CTPYKTYPY KOMIUIEKCHOTO HOHA.
Kak mpoucxomuT pacuieruieHne IHEpreTHYecKux YpoBHeW d-opOuTaneit moja aecTBueM
SJIEKTPOCTATHYECKOTO TIONS JIMTaHAOB B KoopauHanunoHHbIX coeauHeHusx Ko[NiCls] u
K3[Cr(SCN)e]?
Hcnone3ys siBIeHUE TPAHC-BIUSHUS B KOMIUIEKCHBIX coelnHeHusX tiatunsbl (II), Hamummure
ypaBHEHUE peakiuu, mo kotopoit ucxos u3 Ko[PtCls] moxuo momyunts muc-[Pt(NHs)2Cly].
Hcnone3yss sBIEHHWE TpPAHC-BIUSHUSIIMTAHAOB B KOOPAMHALMOHHBIX COEIMHEHMSIX
rtatuHbI(1]), cocTaBpTe ypaBHEHUS peaKIlyii, C TOMOIIBI0 KOTOPBIX MOKHO TIOJTYYHTh TPAHC-
K[Pt(NH3)(CN)CI2] u uc-[Pt(H20)2Cl2], ecnu HCXOTHBIM BEIIECTBOM
apnsercaTeTpaxyuoporuiatuHar(ll) xamms.
CocTaBpTe ypaBHEHUS MPOTOIUTHYECKHX PEAKIMil B BOJAHOM PACTBOPE ISl KOMILIEKCOB,
NpOSBIAIOIMX ~ KHucHoTHle  cBoiictBa  [Cr(H20)sCl]%*,  ocHoBHBIE  cBoiicTBa
[CrPy2(H20)3OH]?*" u cBoiictBa amdonuros [Zn(H20)s0H]".
3aKOHUYUTE YpaBHEHMsI peakluid, mogoepute KodhPUIHEeHTHI:
Naz[Sn(OH).] + BiClz+ NaOH—;
[Cu(NHz3)4](OH)2+ CO —.
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11.

12.

13.

14.

agbrwbnE

©o~N>

I[IpumepHbIe TUNIBI 32124
Brerunciuth Maccy cepebpa, oOpasyromierocss nmpu JASHMCTBUU M30bITKa IuHKA Ha 300 i
pactBopa xiopuaa quammuacepedpa (1) ¢ konnenTpanueii 0,2 MOb/.
Boeranciute 06bem 0,1 M pactBopa THOCY/Ib(MaTta Hatpus NaxS203, HEOOXOAMMBIN I
pPacTBOPEHHUS
3,76 r 6pomua cepedpa.
Boraucnute Maccy cynbgata rekcaammunaukenst (II), kotopsiit oOpasyercst npu neiicTBUA
n30bITKa pacTBopa ammuaka Ha 500 mut pactBopa cynbdata Hukens (II) ¢ konnentpanueii 0,08
MOJIB/I.
Berauciuts maccy 30 % pacTBopa ruipoKkcuia Kaiaus, Heo0XxoauMoro i nooasiaeHus k S00
mi 0,2 H. pacTBOpa cyab(aTa HuHKa st 00pa3oBanus Terparuapokcoruakara(ll) kamus.
Beranciute 006emM0,1 H. pacTBopa AgNOs3, HeoOxoaumoro s ocaxaeHus noHos Cl™ u3
[Cr(H20)sCI]Cl2, conepskaierocs B 25 mi 0,1 M pactBopa ero.
Jns  ocaxaeHus XJIOPUA-UOHOB, COCTABJISIONIMX BHEIIHIOW cdepy KOMILJIEKCHOTO
coegunaenus cocraBa CrClz5H20, n3 100 M 0,02M ero pactBopa, morpedoBanocs 20 mi 0,2M
pactBopa AgNQOas. Ilo pesynabTatam 3TOro OMbITa COCTaBbTE KOOPAMHALMOHHYIO (hopmyry
HCXOJIHOTO COCIMHEHHUSI.

. Vcranosure, Bemazet 1 npu 25°C ocafok, eciu cMemarts paBHbie 00beMb 0,005M pacTBopa

xomiiekca [Ag(NHz)2]", comepskaiiero oaHOMMEHHBIN Jurana ¢ KoHueHrpauueid 0,052
moui/11, 1 0,25M pactBopa Cl” -mona. O0Omas koncranrta obpasosanus [Ag(NHs)2]" pasua
1,6:107; TIPAgci = 1,8-107°.
Berancmmte AG nporecca [Ni(CN)4]? <> Ni?* + 4CN-, ecmn Ky = 1,0-10722 ipu 298K.

. Koncranra Hectoitkoctn mona [Zn(OH)s)?mpu 25°C pasma 7,08-1078. Bpramcimre AGP

nporecca [Zn(OH)4]> < Zn?* + 40Hwu mokaxuTe, Kakas PeakKIs MOXKET IIPOTEKATh
CaMOIIPOU3BOJILHO B PACTBOPE, COIEPIKAIIEM 3TH HOHBI.
Wsmenenue sueprun I'n66ca s npouecca [Cu(CN)2]” «» Cu* + 2CNpu 298 K pasno 137,0
kJI>K/MOJTb. BBIYHCIINTE KOHCTAHTY HECTOMKOCTH 3TOr0 KOMIUIEKCHOTO HOHA.
Paccunraiite KOHCTaHTY PABHOBECHUS PEAKLIUA
[Co(NH3)6]®" + 6CN- + 6 H20 <> [Co(CN)s]* + 6 NH3-H20Omo 3HaueHnsM 06IMX KOHCTAHT
obpazosanns kommrekcoB (Bs([CO(NH3)e]*") = 1,6-10%, Bs([Co(CN)e]*) = 1,0-10%) n
YKQKHUTE MPEUMYIIIECTBEHHOE HAMPABICHNE MMPOTEKAHUS PEAKIIHH.
MoryT i1 cCaMOITPOU3BOJIBHO MPOTEKATH Ciieaytomue peakiuu? [ToATBepaAuTh pacueTamu:

a) K2[PdClg] + K2[PtCls] —K2[PdCls] + K2[PtCle];

0) Ko[PdBr4] + K2[PtBrs] —K>[PdBrs] + K[PtBra].
PaccunTaiiTe KOHCTaHTHI PABHOBECHUS CIACIYIONINX PEAKIIHI:

a) [Ru(NHa3)s]?* + [IrBrs]>— [Ru(NHa3)s]** + [IrBre]®;

0) Ka[Fe(CN)g] + Ko[IrClg] — Ks[Fe(CN)s] + Ks[IrCle].

IHPUMEPHAS TEMATHUKA PE®@PEPATOB
Bxnan pycCKuxX y4eHbIX B KOOPAUHALMOHHYIO XUMHUIO.
Kunetnka n MexaHu3Mm peakiuii KoMIuieKcooOpa3zoBaHHUsl.
buosornueckas poiab KOOPAUHALUOHHBIX COEAUHEHUN TUIATUHOBBIX METAJLIOB.
broxoMIiiekcel ¢ aHHOHAMH HCOPTaHNUYCCKUX KHCIIOT.
Buokommiekcsl ¢ aMUHOKHUCIOTaMH U Oenkamu. TpaHCTIOPT HOHOB METAJJIOB XEJIaTHBIMU U
MaKpoHI/IKJ'H/I‘-IGCKI/IMI/I6I/IOJ'II/II‘3H}13MI/I.
Buokommiexcs ¢ mophupuHamu. SIBieHHe SKCTPAKOOPIMHAINH.
TOKCHYHOCTH METAJIOB: POJIb KOMIIJIEKCOOOPAa30BaHUsl.
KoopanHanoHHbIE COETMHEHNUS KaK aHATUTUUECKUE PEAreHTHI.
KoopanHanyoHHbIE COETMHEHHS] KaK KaTalIu3aToOpbl. MeTAITIOKOMIUIEKCHBIN KaTajaus.
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15.

16.
17.
18.

KoopauHanmoHHble COeIMHEHNS KaK OPraHUYECKUE KPACUTEIU U HEOPTAaHUYECKHUE
IMATMEHTEHI.

KoopauHnanmonseie COeIMHEHUS B XUMUYECKOW TEXHOJIOTHH.

[IprMeHeHne KOOpIMHAIIMOHHBIX COCIMHEHNN B KAYECTBE JICKAPCTBEHHBIX IIPENAPaTOB.
KpayH-3¢upsl 1 1X METAILTIOKOMIIIIEKCHI.

Kpunrane!.

AMOUIEHTAaTHBIEIMTaH Ibl B COBPEMEHHOW XUMHUU KOOPAMHAIIMOHHBIX COSTUHEHUM.
KoHCTaHTBI yCTOMYMBOCTH KOOPAMHALMOHHBIX COCAMHEHUN U METO/IbI UX OIPEICIICHHUS.
Buasl n3oMeprn KOOpIMHAITMOHHBIX COCTUHEHUH.

OCHOBHbIE TUIIBI U HOMEHKJIATYpa KOOPAUHAIMOHHBIX COCIMHEHUM.

®dusndeckue U GPU3NKO-XUMHUECKUE METOJIbI HCCIICIOBAHUS KOOPAMHAIIMOHHBIX
COCIUHCHMI.

. CHHTE3 KOOpAUHAIIMOHHBIX COCIUHEHUM.

. XMMHUECKas CBA3b B KOOPIAUHALIMOHHBIX COCIUHEHUSX.

. KHcnoTHO-0CHOBHBIE CBOMCTBA KOOPAUHALIMOHHBIX COEUHEHMSIX.

. OKHCIUTENPHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KOOPIMHALIMOHHBIX COEIMHEHUSX.

. PaBHOBeCHs B pacTBOpax KOOPAMHALMOHHBIX COCINHEHUN.

. BzaumHoe BiMsiHME TUTaHA0B BO BHYTPEHHEH chepe KOOPAMHAIMOHHBIX COCTUHEHUN.

Bompocsl k 3a4ery

HcTopust OTKpBITHSI KOOPAUHAIIMOHHBIX COETUHEHUH.

Knaccuueckue Teopun o0pa3oBaHusi KOOPIMHAMOHHBIX COETUHEHUI.

OcHOBHBIE NOJ0XKEHUSI KOOPIMHALIMOHHOH Teopun A. BepHepa.

CtpyKTypa KOOpJIMHAIIMOHHBIX COEIMHEHUH (KOMILIEKCO0Opa3oBaTelb, KOOPAUHALIMOHHOE
YHCIIO).

JIuranpl (MOHO- U NIOJIMACHTATHBIE).

Knaccugukaius KOMIUIEKCHBIX COeIMHEHUH B 3aBUCUMOCTH OT 3apsijia BHyTpeHHEN cephl.

Knaccugukarus KOMIUIEKCHBIX CO€AMHEHHUI B 3aBUCUMOCTH OT IIPUPOIBI JIUTAH/IOB.

[{uknuyeckre KOMIUIEKCHbIE COSIUHEHMS.

[TonusinepHble KOMIIJIEKCHBIE COETMHEHUS.

Homenknarypa KoopAMHALMOHHBIX coequHEHUN. [IpaBuia cocTaBiaeHys Ha3BaHUM pa3HbIX
TUIIOB KOOPWHALIMOHHBIX COEIMHEHUH.

N3oMepust KOOpAMHALMOHHBIX COEIUHEHUI:

reoMeTpHuuYecKas H30MepHs;

LI1C-, TPAHC-U30MEPHS;

KOOpJMHALIMOHHAs U30MEPUS;

KOOpAMHAIIMOHHAs TOJIMMEPUS;

MOHM3AIMOHHAs U30MEPUS;

rUApaTHas U30MEpUs;

CBs3€Basi U30MEPUS;

ONTHUYECKAask U30MEPHUSL.

[Tpupona XMMHUECKOH CBSI3U B KOOPJUHAIIMOHHBIX COETUHEHUSIX.

ONEeKTPOCTaTUYECKHE MTPEICTABICHHUS.

Meton BasieHTHBIX cBs3ei. CyIIHOCTh IOHOPHO-aKIIEITOPHOTO MeXaHn3Ma 00pa3oBaHus
KOOpJAMHAIIMOHHOW CBSI3H.

Tuns! ruOpuan3aMi AaTOMHBIX OpOuTaNiel mpyu 00pa3oBaHUK KOOPIMHAIIMOHHBIX
COEMHEHUH U TeoMeTpHuecKasi KOH(QUTYpaLusi KOMITJIEKCOB.

n- JlaTuBHas CBsI3b U €€ BIMAHKE Ha 3(PPEKTUBHBIN 3apsi]] IEHTPAIIbHOTO HOHA.

Teopust KpUCTAIUIMUECKOTO TOJIS.

CxeMbl paciierieHns d-opOuTaneii MeTaia B OKTadApPHYECKOM, TETPAdIPHICCKOM U
KBaJIpaTHOM IOJISIX JIUTAHJIOB.
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[TapameTp pacuienieHus ¥ €ro 3KCIEPUMEHTAIbHOE ONPEACIICHHE.

CHeKTpOXUMUUYECKHI PsiJl TUTaH]IOB.

BBICOKOCTTMHOBBIE 1 HU3KOCITMHOBAE KOMILUIEKCHI.

OO0BsicHeHHE OKPACKH KOMIUIEKCHBIX COSAMHEHUM M0 TEOPUH KPUCTAILTUYECKOTO TOJIS.

Teopus nomns nuranioB. OCHOBHBIE MOJIOKEHHSI METO/1a MOJIEKYJISIPHBIXOpOUTANIEH.

B3aumHoe BiMsiHME TUTaHAO0B. SIBJIECHNE TPAHCBIUSHUS.

Psn nuranios, pacnosioOKEHHBIX IO UX TPAHCBIUSHUIO.

OCHOBHBIE TEOPETUYECKUE MPEACTABICHUS O MEXaHU3ME TPAHCBIUSHUSL.

D¢ deKT nuc-BIHsHUS.

IToBeneHne KOMIUIEKCHBIX COEMHEHUI B pacTBope. [lepBruuHas U BTOpUYHAS IUCCOLMALIUH.
Crynenuatsie U 001I1e KOHCTAHThI HECTOUKOCTH.

[TonmoskeHHe IIEMEHTOB B MEPUOINICCKOM CUCTEME U UX CIIOCOOHOCTH K
KOMILIEKCOOOpa30BaHUIO.

Kectkue u MATKHE KUCJIOTHI U OCHOBAHUS.

XenaTHbIi 3P deKT.

PaBHOBeCHs B pacTBOpax KOMILIEKCHBIX COCIMHEHUM.

VYcnoBusi, onpeaensione HalpaBieHUue peakuuii B pacTBOpax KOMILJIEKCHBIX COCTMHEHUM.

TepMoauHaMu4eckasi yCTOMYMBOCTh KOMIUIEKCOB M TPAHCBIIUSIHUE.

OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA KOOPAMHAIIMOHHBIX COCIMHEHU.

YpaBHenue HepHcTa U151 OKUCIUTEIIBHO-BOCCTAHOBUTEIBHOTO 3JIEKTPOJIA.

VYcioBue caMOnpOU3BOJIBHOTO MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH.

KoHcTaHnTa paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIINH.

BrnusiHre npupo/ibl IMTaHA0B HA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOKCTBA.

Buibl OKMCANTENBHO-BOCCTAHOBUTEIBHBIX MTPEBPAIICHUI KOOPAMHALMOHHBIX COETUHEHUIA.

Peakiuy oKHCIUTENBHOTO TPUCOEANHEHHUS.

KuciioTHO-0CHOBHBIE CBOMICTBA KOOPIMHALIMOHHBIX COEAUHEHUMN.

AKBO-THIPOKCOIIpEBpaILieHUsl. AMHI0-pEaKILINH.

@DakKTOpBbl, OT KOTOPBIX 3aBUCAT KUCIOTHBIE CBOMCTBA KOMILIEKCA: CTENIEHb OKUCIECHUS
KOMILJIEKCOOOpa3oBaTeisi, 3apsii BHyTpeHHEH c(ephl, KUCIOTHBIE CBOIMCTBA B
HEKOOPAMHUPOBAHHOM COCTOSTHUH, COCTaB BHYTPEHHEH c(hephl.

TpaHCcBIMSHUE U KUCIIOTHO-OCHOBHBIE CBOMCTBA. CBSI3b MEXK/y aKBATAIlMOHHBIMHU U
MPOTOIUTUYECKUMHU PAaBHOBECHUSIMH.

TeopeTnyeckre OCHOBBI CUHTE3a KOOPAMHAMOHHBIX COEAUHEHHIA.

TepMoaMHAMUYECKUN U KHHETHUECKUN (DaKTOPBI, OMPEIeISIOIINe HAlTPaBICHNUE PEAKIIHi
3aMEIIECHHUS.

Ponb pacTBOpUMOCTH KOMIIOHEHTOB PEAKIIMU, CUHTE3 B HEBOJIHBIX cpenax. Bnusuue pH
Cpensbl.

Hcnonb30BaHne OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH JJI CHHTE3a
KOOPJAWHALIMOHHBIX COCTUHEHUH.

BHaemHecdepHblie v BHyTpUC(hHEPHBICOKUCITUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH MPUCOCTMHEHUSI.

Tepmuueckue npeBpalieHus: KOOPAUHAMOHHBIX COEITMHEHMI.

[IpruMeHeHrne KOOpIMHAIMOHHBIX COCTMHEHNN B aHATUTUYECKON XUMUU.

MeTannoKOMIUIEKCHBIN KaTalnu3, peakui TOMOT€HHOT0 KaTajan3a ¢ y4acTUEeM KOMILIEKCOB.

broneoprannueckas XuMus 1 MEIUIMHA.

[TonsiTrie 0 OMOKOOPAMHAIIMOHHON XUMUU. BUOKOMITIIEKCH U OMOKIJIaCTEPHI.

doTtorpadudeckas XuMus, KpaCUTEIU U TUTMEHTHI.

XuMUYecKasi TEXHOJIOTHS, THIPOMETAILTYPIHs U Ip. 00JIaCTH MPUMEHEHHS
KOOPJAWHALIMOHHBIX COCTMHEHUH.
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Pesynbrupyromas 3K3aMeHallMOHHAs OIEHKa OmpeleisieTcs B COOTBETCTBHH C
[Tonoxennem COI'Y 0 6ambHO-PEUTHHTOBON CHCTEME OILICHKH 3HAHUI CTYJICHTOB.

MeTtoanka (popMHPOBAHUSA Pe3yIbTHPYIOIEH OLEHKU:
B xone Teky1iero u pyOeXHOro KOHTPOIIS CTYIEHTBI MOTyT HaOpath 0-100 6arios:

1-s1 pyOesxHasi aTTecTalMs - MAKCHMAJIBLHO S50 6a//10B; U3 HUX:
Ot 0 go 25 GamnoB (pyOexHast arrecTalys) — KOMIBIOTEPHOE TECTUPOBAHWE WIIM MHCbMEHHAs
KOHTpoJIbHast paboTa; oT 0 10 25 GayyioB (TeKyias OleHKa) — aKTUBHAsl paboTa 3a JaHHbBIN TepHOT
HA CEMHHAPCKUX (MMPAKTUYECKUX ) 3aHATHUSX.

2-s1 py0eskHasi aTTecTAIUsl — MAKCUMAJIBbHO 50 0a/1/10B; U3 HUX:
Ot 0 go 25 GamnoB (pyOexHast arrecTalys) — KOMIBIOTEPHOE TECTHPOBAHWE WIIM MHCbMEHHAsS
KOHTpOJIbHAs pabdota; ot 0 10 25 6a/uioB (TeKylas OleHKa)— aKTUBHAs padoTa 3a JaHHBIN ITEPHO/T
HA CEMHHAPCKUX (MPAKTUYECKUX ) 3aHATHUSAX.

[IpoMekyTOUYHBIN KOHTPOJIb:

3auer

CrTyneHTsl, MONYYHMBIINE B XOJE TEKYLIEro U pydexHoro xoHTpons 56-100 Oamnos,
ABTOMATHYECKH MOJIY4aIOT COOTBETCTBYIOUIYIO OIICHKY.

PesynbTupyromas orneHka CKJIaJbIBaeTCs MO COOTBETCTBYIONICH (opmyre ¢ ydeToMm
TEKYIEH yCIIeBaeMOCTH, PE3yIbTaTOB PyOSKHBIX aTTECTALMH M YCTHOTO OTBETA HA DK3aMEHE.
IIkaia MTOroBOIi aKa/IeMHY€eCKOI YCIIeBAeMOCTH CTYE€HTOB N0 TUCIHUILINHE

Cucrema onenoxk COI'Y

®opMa KOHTPOJIS Cymma HanioB HazBanue
i 56-100 3a4TE€HO
auéT
0-55 HE 3a4TE€HO

OneHouHBIE CpeACTBA ISl WHBAIMJOB M JIMII C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMH
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX MCUXO(DU3NIECKUX OCOOCHHOCTEH |
— TIpU HEOOXOJMMOCTH WHBAIMIAM W JIMIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— TPU TIPOBEACHUHU TPOLEAYPHl OIICHWBAHUS PE3yJbTaTOB OOYYEHUS WHBAJIHMIOB W JIUI C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbSI IIPEAYCMAaTPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— NpU HEOOXOAMMOCTH JJsi OOYYaIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHU 37I0POBbS U
WHBAIMOB MPOLIEAYpPa OICHUBAHUS PE3YIBTATOB 0OYUEHUS MO AUCIUTUIMHE MOKET TPOBOTUTHCS
B HECKOJIBKO JTAroB.

[Iponienypa orieHMBaHUs PE3yIHTaTOB OOYYEHUS] MHBAJIUIOB M JIUI] C OTPAHUYCHHBIMA
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAaHHUYCHHSIM WX 3I0POBbS W BOCIIPHUSATHS
uHpOpMaLUu:

JUist T ¢ HApYIICHUSIMH 3PEHHS:

— B 11e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.
JUist a1 ¢ HapyIIEeHUsIMU CITyXa!
— B IIeYaTHOM opme,
— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JI71st TUTI ¢ HApyIIEHUSIMHA OTIOPHO-IIBUTATEIBHOTO ammapara:

— B 1e4aTtHo opme,
— B (popMe PIIEKTPOHHOTO IOKYMEHTA.
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JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJarouuxcs.
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9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIIHOHHOE O0ecTeyeHue JUCHMIITTHHBI
a) OcHoBHas1 IMTEpaTypa
1. Kucenes, 0. M. Xwumus KOOpAMHAIIMOHHBIX COeIWHEHHMH B 2 4. YacTh 1: yuyeOHUK H
NpakTUKyM Juisd OakanmaBpuara u maructpatypsl / FO. M. Kucene. - MockBa: M3naTenscTBO
IOpaiir, 2019. - 439 c. - (bakamaBp 1 MarucTp. AKaaeMUIECKU Kypc). - TeKCT: AIeKTPOHHBIHN //
3BC IOpaiit [caiit]. - URL: https://urait.ru/bcode/434590.
2. Kucener, 0. M. XuMus KOOpAMHAIIMOHHBIX COeAMHEHWH B 2 4. YacTh 2: y4eOHUK H
npaktukyMm s By30B / FO. M. Kucenes. - MockBa: M3natensctBo FOpaiit, 2020. - 229 c. - Tekcr:
anekTponnsii // OBC FOpaiir [caiit]. - URL: https://www.urait.ru/bcode/451949.
3. Heymaumna, JI. K. XuMus KOOpIMHALIMOHHBIX COEAMHEHM: ydeOHOe mocodue s
akanemuueckoro OakamaBpuara / JI. K. Heynmaumna, H. B. Jlakuza. - MockBa: M3marenbcTBo
FOpaiit, 2019; Exarepun0ypr: M3a-Bo Ypai. yu-ta. - 123 c. - Tekct: anekrponusiii / ObC FOpaiit
[caiiT]. - URL: https://www.urait.ru/bcode/432198.
0) oonoanumenvhas 1umepamypa
4. bepcykep U.B. DnexkTpoHHOE CTpPOCHKE U CBOMCTBA KOOPIUHAIIMOHHBIX coeTMHEHI: BBenenue
B Teopuio / U. b. bepcykep. - 3-e uzn., nepepad. - JI.: Xumus: Jlenunrp. otnenenue, 1986. - 286
c.- - Tekcr: anexrponnsit. - URL: https://search.rsl.ru/ru/record/01002135479.

S. Buonornveckue acnekTsl KOOpAUHANMOHHON xumuu. /Summupckuii K.B., Bparymko
F0.U., bynapun JL.U. u ap. Ilox o6meii pen. K.b. Aunmupckoro. — Kues: Hayk. [{ymka, 1979.
6. Kucenes, 0. M. Xumus KOOpAMHAMOHHBIX COSAWHEHHUH: YIEOHUK M MPAKTUKYM JUIS

OakamaBpuata u maructparypsl / FO. M. KuceneB. — Mocksa: M3narensctBo HOpaiit, 2016. - 657
c. - (bakanaBp u maructp. Axkagemuueckuii Kypc). - Teker: anektponHsiii // DbC FOpaiit [caiit].
- URL.: https://www.urait.ru/bcode/393369

7. KoopaunanyonHas xumus penkosemenbHbIX 2aemMeHToB. [log pen. B.M. Crmnpina. - M.:
MI'Y, 1979. -252 c.

8. Kocrpomuna H.A. Xumus koopauHanmuoHHbIX coenuHenwid. /H.A. Koctpomuna, B.H.
Kymoxk, H.A. Ckopuk. - M.: Beicias mkona, 1990. -432 c.

9. Kykymkun B.IO., Kykymkun IO.H. Teopus u mpakTtuka CUHTE3a KOOPAMHALMOHHBIX
coenunenuil. JI.: Hayka, 1990.

10. Heopranmueckas xumus. B 3 1. YuebHux s By3oB. T. 3. Xumus mnepexoaHbIX

anemenToB. /Pex. F0.J1. TpetbsikoB. — M.: Axkanemus, 2001. -400 c.
11. Cxonenko B.B., [fusanze A.1O., CaBpanckuii JI.U., I'apaosckuii A.Jl. Koopaunarmonnas
xumus. - M.: UKI «Akanemkuuray, 2007. -487 c.

B) COBpeMeHHbIe MpodeccnoHa bHbIe 0a3bl JAHHBIX, HH(POPMAIIMOHHBIE CIPABOYHBIE
CHCTEeMBI, YJIEKTPOHHBbIE 00pa30BaTeIbHbIE PeCypPChI

ObecrieyeH  1OCTYyn K  COBPEMEHHBIM  NpOQEecCHOHAIbHBIM  0a3aM  JaHHBIX,
UH(QOPMAIIMOHHBIM CHPAaBOYHBIM M TIOMCKOBBIM cHcTeMaM ((TpeOyeTcs perucrpanusi B
oubmmotexke COI'Y):
1. DnextponHast bubnuoteka auccepraiuu u aBropedeparos PI'b (D51 PI'B) (https://dvs.rsl.ru).
2. OBC «YuuBepcurerckas oubimoreka online» (https://biblioclub.ru).
3. OBC «HayuHnas 31ektponHas oubnanoreka eLibrary.ruy (http://elibrary.ru.)
4. YuusepcanbHas 0a3 manubeix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoncyasTanT cryaenta». http://www.studentlibrary.ru
6. OBC «OpaiiT» - oOpa3oBarenbHas cpeia, BKIOYAIOMIAS BUPTYalIbHBId YHTAIBHBIA 3a
y4eOHUKOB U y4eOHBIX MOCOOHI OT aBTOPOB U3 BEAYIIMX By30B PoccHM 10 BceM HAIpaBICHUSIM
u cnenransHocTsIM (Www.biblio-online.ru)
7. Uudopmarmonno-mpaBoBoii moptan «I"apant» (http://garant.ru).
8. CnpaBouHast mpaBoBas cucrema Koncynbrant [Lmoc (http://consultant.ru).
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CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOT0O
obecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOI0 IPOU3BOCTBA

Ne HaumenoBanue Ne qoroBopa (JHIEeH3US)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 1.
AHTHBUPYCHOE noroBop Nel7E0-180222-130819-587-185 ot 26.02.
3. nporpammuoe obecrieuenue | 2018 mo 14.03.2019 r, mpoanen qo 2022 r.
KasperksyTotalSecurity
[Tporpamma ans O9BM Pa3paborka COI'Y
4 «bank BOIIPOCOB s | CBUIETENBCTBO O TOCYIApPCTBEHHOM pErucTpainuu
' KOHTPOJISI 3HAaHUI» nporpammsel uist 9BM Ne2015611829 ot 06.02.2015
r. (6eccpoyHo)
CiscoWebex- 00O Aiicrek, moroBop Ne J183-2020 ot 10.08.2020
5. Cucrema nposezenus | 10 10.08.2022 r.
BEOMHAPOB.
Cucrema noucka TeKCTOBbIX | 3AO «Antu-Ilnaruary, norosop Ne795 ot 26.12.2020
6. 3aMMCTBOBaHUM (meiictButenen o 30.12.2021r.) ¢
«AnTtunnaruar.BY3»
[Tporpammuoe obecrneyenue | CBOOOAHOE MporpaMMHOe obecrieueHue (6eccpoyuHO)
TUIS pEeIaKTHPOBAHUS
7. XUMHYeCKuX  opmyia  Isis
Draw
Cucrema tectupoBanus | UIT Cynratynun P.T., norosop Ne468 ot 03.12.2013
8. Sunrav WEB Class (6eccpouno)

10.MaTtepuajbHO-TEXHHYECKOE 0O0ecnedeHue JUCHUTLIUHBI (MOTYJIs1)

YueOHble ayIMTOPHHU VISl IPOBeICHUs 3aHATHH JEeKIMOHHOI0 THIIA, CEMHUHAPCKOr0 THIA,
KypPCOBOI0 TMNPOEKTHPOBaHHMS  (BBINOJHEHHSI KYPCOBBIX padoT), TrpyNnmoBBIX H
HHIUBHIYAJbHBIX KOHCYJIbTALHUI, TEKYLEr0 KOHTPOJISI 1 IPOMEKYTOYHOM aTTeCcTaluu,
a TaK’Ke CaMOCTOSITeJIbHOI padoThl o0yuarommxcs (aya.604):
IPEernoJIaBaTeIbCKUI CTOJI, CTYJ, CTOJBI M CTYJIbS JUIs 0Oydaromuxcs, kadeapa, KinaccHast JOCKa.

Obopyoosanue
NuTtepakTuBHOE MYysbTHMeanitHOe obopynoBanue ([Jocka FOX IB82, IIpoekrop Aser U5200)
Komnreiorep B xommiekre (Monutop (BENQ G2255A<Black>)//Cuctemusbiii 610k — lmr. ¢
IPOTPaMMHBIM O0€CIIeYeHUEM, BBIXOJOM B CeTh MHTEpHET M JOCTYHNOM B DJIEKTPOHHYIO
nH(popMaInmoHHO-00pa3oBaTebHy0 cpeny COI'Y

IIpoepammmnoe obecneuenue
Microsoft Windows 7 Professional
Microsoft Office Standard 2016
7-zip; WinRAR
Adobe Acrobat Reader
STDU Viewer
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Mozilla Firefox

Google Chrome

Kaspersky Free

Cucrema tectupoBanust Sunrav WEB Class (beccpounoe T10)
[IporpamMmmHoe o0ecnieueHue Uil pefakTupoBanus xumudeckux ¢popmyn Isis Draw (beccpounoe
[10)

KoncynpTant mitoc

Cucrema noucka TeKCTOBBIX 3aUMCTBOBaHMM «AHTUILIaruaT.BY3»
[Iporpamma st 9BM «bank BOpoCoB 1J1s1 KOHTPOJISI 3HAHUI»

Cisco Webex

JEMOHCTPALIMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUICOMPE3CHTALIHS).

Jlaboparopun: KOMIBIOTEPHbIE KJIACCHI UIA IPOBEACHHMS TeKYLIero KOHTPOJIs |
NMPOMEKYTOYHOM aTTeCTAIIMH, 2 TAKKE CAMOCTOATEILHOI padoThl o0yuarwmuxcs (ayn.614):
MPEnoAaBaTeNbCKUIA CTOM, CTYII, CTOJBI U CTYJbs 715 o0yyaronuxcs, kadeapa, KiaccHas Jocka.
Obopyodosanue:
KOMIIBIOTEPHI JI1 KOMIIBIOTEPHOIO KJlacca B KOMIUIEKTE - C MPOTPaMMHBIM OOECIEeUeHHUEM,
BBIXOJIOM B C€Th VIHTEpHET W AOCTYNOM B DIIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny COI'Y
UCTOYHUKHU OecriepeboitHoro nmuranus, [ppon,
KoMMyTaTop st kiacca D-Link DGS-10240,
MHTepaKTHBHas nocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.
IIpoepammmnoe obecneuenue
Microsoft Windows 7 Professional
7-zip, WIinRAR
Adobe Acrobat Reader
STDU Viewer
Mozilla Firefox
Google Chrome; Kaspersky Free
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe T10)
[IporpammHuoe obecnieuenue A penakTupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe
ITO) KoHcynbTaHT uiroc
Cucrtema moucka TeKCTOBBIX 3aUMCTBOBaHMH «AHTUILIaruaT BY3»
[Tporpamma aist 9BM «baHK BOIIPOCOB 17151 KOHTPOJISL 3HAHUN»
I'apanT
Cisco Webex
JIEMOHCTpAIlMOHHBIE U y4eOHO-HaTsAHbIE TOCOOUS (BUICONIPE3ECHTALIMS).
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