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[TporpammMa cocraBieHa B COOTBETCTBUM ¢ DeslepaabHbIM ITOCYIapCTBEHHBIM 00pa30BaTeIbHbIM
craHmaproM 1o HamnpasiaeHuo noAroroBku 04.03.01 Xwumwus, yTBEpKIACHHBIM MPUKA3Z0M
MuHucTepcTBa HayKH M BhIcIIero oopazoanust Poccuiickoit @enepanuu ot 17 urons 2017 rona
Ne671; mpukazom MuHHCTEpCTBA HAYKH U BhICIIero oOpa3oBanus Poccuiickoit denepannu ot 26
HOs10pst 2020 1. Nel1456 (3apeructpupoBan MunucrepcrsoM roctuiuu Poccuiickoit ®enepanuun
27 mas 2021 1. Ne63650) «O BHeceHnH U3MEHEHUH B eiepaabHble 00pa3oBaTeIbHbIC CTAHIAPTHI
BBICIIETO0 00pa30BaHUs»; Y4eOHBIM IUIAHOM IMOJATOTOBKH OakanaBpa mo HampasieHuio 04.03.01
Xumus, yrBep)kaeHHbIM ydeHbIM coBeToM @I'BOY BO «COI'Y» ot 31.05.2022 r., npoTokosn
Nel3.

CocraBuTenb: K.X.H., fo1ieHT buraesa .M.

Pabouas mporpamma oGcysk/ieHa u vreepsicHa Ha 3acenanun kadeapnl 0011eH W HeopraHn4ecKom

xuMHH (11potokos Ne 9/21-22 ot «08» anpens 2022 1)

3aBenyiolui Kagpeapoi %—"' Cumeonuanm 1. 1.

Ono6peHa COBETOM (DaKyIBTETa XUMMH. OMOIOTHH 1 GHOTEXHOTOTHH
(nporokon Ne 6/21-22 ot «25» anpens 2022 1.)

[Ipencenarens copeta hakynbreTa ufy,cp,{_,l,,\ Araena ®. A.

Pabouas npocpamma Oucyuniunvl npunAma 8 COCmage OCHOBHOU NPOPeccuoHaNbHOl
006pazoeamenvHoll npocpammyl peuieHuem yuerno2o cosema Ilpomokon Ne 13 om 31.05.2022 2.




1. Crpykrypa u 0611asi TPYA0EMKOCTb JUCHUNIHHBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHBIC equHuUIIb (108 49.)

Ounas hopma oOydeHHs 3aounHas popma
oOydeHus
Kypc 2
Cemectp 3
Jlexunn 36
[IpakTuueckue (ceMUHApPCKUE) 54
3aHATHS
JlabopaTopHbIe 3aHATHS
Koncynbranuu
Wtoro ayniuTopHBIX 3aHATHI 90
CamocTosTenbpHas padoTta 18
KypcoBas pabota
dopMa KOHTPOJIA
DK3aMeH -
3auer +
OO011ee KOIMYeCTBO YacOB 108

2. llein ocBoeHMSI JUCHMILIHHBI

LenssMu OCBOCHUS TUCIUILIHHBI (MOAYIIs) « XUMHSA KOOPAUHAUMOHHBIX COEIMHEHMI,
B COOTBETCTBHUH € NIPOPECCHOHATBHBIMY CTaHIapTaMHU:
01.001 Ilemaror (memaroruveckasi AESITEIBHOCTh B cdepe TOMIKOJIBHOr0, HAYaJIbHOTO OOIIEero,
OCHOBHOT0 00I11€ero, cpeaHero oOmiero obpa3oBaHus (BOCHUTATENb, YYUTEIb), HAUMEHOBaHHE
BUJa mpodeccuoHanbHOi aesTenbHOCTH: JlomkonbHOe oOpa3zoBanue HawanbHoe oOmee
obpa3zoBanune OcHOBHOE 00111ee 0Opa3oBanue CpeanHee obiee 0Opa3oBaHuE;
01.003 Tlemaror IOMOJIHUTENBLHOTO OOpa30BaHUS JETEM U B3pPOCIbIX, HAUMEHOBAHHWE BHJA
npodeccuoHanbHOM jaesTenpHOCcTH: Ilemarormyeckas JesT€IbHOCTb B JIOTOJIHUTEIBHOM
o0pa3oBaHMUM JIeTEH U B3POCIIbIX;
26.006 Crierpnanuct 1o pa3paboTKe HaHO CTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEpUAJIOBY,
HaNMEHOBAaHWE BHJA TPOPECCHOHATBHON JESITEIBHOCTH: MPOU3BOJICTBO HOBBIX HAHO
CTPYKTYPHUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTE€PUAJIOB;
40.011 CnenuaucT 1Mo HayYHO-UCCIICIOBATEIbCKUM U OTIBITHO-KOHCTPYKTOPCKHM pa3padoTKaM.
[TpoBeneHue HayyHO-UCCIEA0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX pa3paboTOK

ABIAKOTCA.
1) obecrieueHrne Ka4eCTBEHHOW (yHAaMeHTaTbHOW U TPO(EeCCHOHANBHONW MOATOTOBKH
BBIITYCKHUKA B oOJactu XHMHH, 00JIaaroIIero COIIMAILHOU MOOMJIBHOCTBIO,

KOHKYPEHTOCIIOCOOHOCTBhIO M YCTOMYMBOCTBIO HAa COBPEMEHHOM pPBIHKE TPYAa M CIIOCOOHOTO
YCIIEIIHO penaTh Npo(ecCHOHaNbHbIE 33/1a4 B HAyYHO-UCCIIEI0BATEIbCKON, TEXHOJIOTHYECKOU
U TeJaroru4eckoil chepax nesTenbHOCTH;

2) dbopMupoBaHHEe OOIIEKYIbTYPHBIX - YHHBEPCAJIbHBIX (COLMAIBHO-TUYHOCTHBIX,
OOIIeHayYHbIX, HMHCTPYMEHTANbHBIX) W MPO(ECCHOHANBHBIX KOMIIETEHIMH, IT03BOJISIOLINX
BBIIYCKHUKY paboTaTh B U30paHHOM 00nacTu U (Win) chepe npopeccuoHanbHON 1eATeIbHOCTH U
OBITh YCIICUIHBIM Ha PhIHKE TPYAA;

3) pa3BUTHE Yy OOYYaromMXCs JUYHOCTHBIX KauecTB, CIHOCOOCTBYIOIIMX HX TBOPYECKOM
AKTUBHOCTH, OOLIEKYJIbTYPHOMY POCTY M COLMAIbHOM MOOWIBHOCTH: LIENEYCTPEMIICHHOCTH,
OpPraHU30BaHHOCTH, TPYAOIIO0Us, OTBETCTBEHHOCTH, CAMOCTOSTEIbHOCTH, TPA’KAAHCTBEHHOCTH,
IIPUBEPKEHHOCTU ITUYECKUM LIEHHOCTSIM, TOJIEPAHTHOCTH, HACTOMYMBOCTH B TIOCTH)KEHUU LIEJIH.
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3agavya AMCHMILIMHBI:
BOOPYKHUTh CTYJICHTOB CHCTEMOW COBPEMEHHBIX HABBIKOB OIPEACIICHHsI YCIOBUH 00pa3oBaHuUs U
pa3pylIeHHs KOOPJAMHAIIMOHHBIX COCJIMHCHUM, HX peaKIMOHHOU CIIOCOOHOCTH,
TEPMOJIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTEH, a TaKKe pelIaTh BO3HHUKAIOIINE
npoOJeMbl MPU UCIOIB30BAHUU KOOPAMHAIIMOHHBIX COCIWHEHUN MPHU BBHIMOJHEHUU KYPCOBBIX
pabor.

KoopaunanyionHas Xxumus gBIJISE€TCS aKTMBHO pa3BUBAIOLIEHCS 001acTbI0 COBPEMEHHOM
XUMHYECKON Hayku. M3yueHne ocoOeHHOCTEN CTPOEHUs KOOPAUHALMOHHBIX COSMHEHUH UMEET
0oJbIIOE 3HAYEHHME KaK JJIs Pa3BUTHS TEOPETUYECKUX IPEACTABICHUN B XUMUHU (YYEHHE O
XUMHYECKON CBSI3U, TEOpUS CTPOCHHSI MOJIEKYJ, CTEPEOXHUMHS, KaTaIUTUYECKUE IPOIIECCHI,
XUMUSA 6I/IOJIOI‘I/I‘ICCKI/IX HpOLIeCCOB), TaK U B IPAKTUYCCKOM CMBLICJIC, IIOCKOJIBKY 3TU COCAUHCHU A
HIMPOKO MPUMEHSIOTCS B KAueCTBE PEareéHTOB B KAUECTBEHHOM M KOJIMYECTBEHHOM aHaJH3e,
TOMOI'CHHBIX MW TI'C€TCPOrCHHBLIX KaTalnu3aTOPOB, KOMIIOHCHTOB JICKAPCTBCHHBIX IIPCIIapaToB,
TOIUIMBHBIX J00aBOK, KpacUTeNel U T. [I., UTPAIOT 3HAYUTEIbHYIO POJIb BO MHOTHUX Ba)KHEHIIIHX
OMOXMMHMYECKHUX MPOIeCccax.

CoBpeMEHHBIN  XMMHUK-UCCIIEOBATENh JODKEH YBEPEHHO OpPUEHTHUPOBATHCS B
MHOF006paBI/II/I KOOpAWMHALIMOHHBIX COGI[HHGHHﬁ, 3HAaTb TCOPCTHYCCKUC AaACICKTbl CTPOCHUA
KOMIUIEKCOB, TPOTHO3UPOBATh BIMSHUE CTPOCHHSI U COCTaBa Ha MX CBOICTBa, a TaKXKe BIAJICTh
CHHTETUYECKUMHU METO/IaMH KOOPIUHALMOHHOW XUMHHU U YPPEKTHBHO MPUMEHATH UX B HAyYHO-
HCCIIeIOBATENBCKOM paboTe.

3. Mecto rucuuiuinnbl B ctpykrype OINOII

JuctuminHa «XUMUS  KOOPIWHALMOHHBIX COEAMHEHMI» OTHOocuTca K bioky 1.
Juctunimzel (Moxynu) ydeOHOro IjiaHa MOATrOTOBKH OakanmaBpoB 1o HampasieHuto 04.03.01
Xumusi, K 4act, popMupyemMoil yqacTHUKaMHU 00pa30BaTeIbHbIX OTHOLICHUH, U UMEET HHAEKC B
yueoHoM mane b1.B./IB.04.01.

Tpebosanus K 6X00HBIM 3HAHUAM 00YUAIOUUXCA

Jlis OCBOEHHUS JaHHOW JUCHMIIMHBI HEOOXOAMMO BJaJieHHE HNpeaBapUTeIbHbIMHU
KOMIIeTeHIUSIMU, TPUOOPETEHHBIMU B PE3yJbTaTe OCBOEHHUS NPEAINIECTBYIOUIMX IAUCLMITINH
y4eOHOT O IJIaHa TOArOTOBKHU OakanaBpa no HampasieHuto 04.03.01 Xumus:
b1.0.08 «Heoprannueckas XuMus»
b1.B.02 «IIpaBoBeneHue»
b1.B.10 «/lonosHUTENbHBIE TJIaBbl XUMHHN)
b1.B.16 «OcHOBBI IPOEKTHOMN AESITETLHOCTH»
OTM.01 «3akon 00 06pazoBaHUM»

JU1g ycTIeTHOTO OCBOEHMSI JAHHOW JTUCLUIUIMHBI CTYEHT JTOJIKEH:
3HaTh:
1. OcHoBHbIE 3aKOHBI XMMUHU, XUMHUECKOW TEPMOJIUHAMUKH U XUMUUECKOH KHHETHKH.
2. Turel XHMUYECKOH CBSI3M M THITHI 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 XUMHUYECKOW saboparopuu M ¢ (Pu3uko-
XUMHYECKOH allapaTypoi.
5. OcHoBHbIE 3aKOHBI (PU3UKH, PU3NUECKHE SIBJICHUS U 3aKOHOMEPHOCTH.
Ymers:
1. PaGotate ¢ mnabopaTopHbIM 00OpyIOBaHWEM, MPUOOpPAMH M XUMHUYECKUMHU pPEaKTUBAMH,
IPOBOJIUTH XMMHUYECKHE IKCIIEPUMEHTHI U 00pabaThIBaTh SKCIIEPUMEHTAIbHBIC JaHHBIC.
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2. llpumeHATh  WHQOPMAIMOHHBIE  TEXHOJIOTMM  JUIS  PEIICHHWs  TEOPETHUYECKUX U
9KCIIEPUMEHTANIBHBIX 3a]1au.
3. Ilonp30BaThCsi COBPEMEHHOW HAy4YHOH, y4eOHOH M CHpPaBOYHOW JMTEPATypOl MO XMUMHU U
MH(OPMALIMOHHBIMU TEXHOJIOTUSIMH.
Baanern:

1.HaBpikamu camMOCTOATENIbHON pabOThI ¢ y4eOHOMH, HAYYHOH M CIPABOYHOM JIMTEpATypOil; BECTH
MIOWCK U JIeNaTh 0000IIA0Ie BEIBOIBI.

2.HaBpikamu Oe3omacHOM pabOThI B XHWMHYECKOW JIAOOpAaTOpUU W YMEHHsI oOpamaTbCs ¢
XUMHUYECKON TOCYAOH, peakThBaMu, padOTaTh C Ta30BBIMH TOPEIKAMU M DIEKTPUYECKUMHU
pudOpamu.

3.OCHOBHBIMHU MTPUEMAMHU U TEXHUKOUN BBIMIOJTHEHUS YKCIIEPHUMEHTOB.

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

5.HaBpikamMu aTeMaTHuecKoi 00pabOTKH TEKCTOBOM U IpapuiecKoi HHPOpMAIIHIH.

JucuunnmHa «XuMUs KOOPAUMHALMOHHBIX COCAMHEHUN» UMEET JIOTUYECKY0 U
COJIEPKATEIHHO-METOANYECKYIO B3aMMOCBSI3b C MOCJIEIYIONUMHU JUCIUIUIMHAMEI U TTPAKTUKAMU
yueOHOro IjaHa, Ui KOTOPHIX OCBOEHHE JIaHHOM JUCHUIUIMHBI HEOOXOJMMO Kak
IPEJIIECTBYIOLIEE, & UMEHHO:
b1.0.10 «Opranunueckast XuMHsI»
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 XUMHUU»
b1.B.07 «®u3nueckre METO bl UCCIIEIOBAHUS»
b1.B.08 «XuMust OMOTEHHBIX STIEMEHTOBY
b1.B.09 «Komnouanas XxuMus»
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.JIB.05.01 «BBeneHnue B XMMHUIO TBEPIOTO TEIa»
b1.B.JIB.05.02 «Xumuyeckoe MOAU(PHUIMPOBAHUE TOBEPXHOCTH»
b1.B.JIB.06.01 «Ctparerusi opraHM4eCKOro CHHTE3a
b1.B.JIB.06.02 «MeTomo0Tus U3y4eHHUsI OMOIOTUYECKU aKTUBHBIX BEIIECTB)
b1.B./IB.07.01 «XuMus reTepouuKINYECKUX COEAMHEHUIN
b1.B./IB.07.02 «2OneKkTpoXuMusi OpraHuYECKUX COETNHEHUIN»
b1.B./IB.08.01 «®H3uKO-XMMUYECKN aHATIN3 HEOPTaHNYECKUX MAaTEPUATIOB)
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, BKiTt0Uas moAroTOBKY K MPOIIEIYPE 3aIIUTHI U TIPOLIETYPY 3aITUTHI



4. TpeOoBaHMSA K pe3y1bTATAM OCBOCHHS JMCIUIITHHBI

[Ipouiecc w3ydYeHHWs] AWCHMIUIMHBI HANpaBIeH HAa (OPMUPOBAHUE  CIIEAYIONINX

kommerenmuii: 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 KCIIOJIB30BAaTh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOIEC 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 eCTEeCTBEHHOHAy4YyHble 3HaHUS JJIs pelIeHHus 3aaad
npodeccCuoHaNBHOM NesTeNbHOCTH;

B pe3ynbrate 0cBOCHUS AUCHUTUIHHBI O0yYaIOUIHICS TOJIKEH:
3HATh:
METO/IbI IPEICTABICHUS U OMUCAHUS PE3YIbTaTOB MPOEKTHOM JIEATEIbHOCTH; METObI, KPUTEPUU
U TIapaMeTphl OIICHKH PEe3yJIbTATOB BBHIMOJHEHUS MPOEKTA; MPUHIIMIIBI, METOJbl M TPEOOBaHMS,
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);
BBIJIBUT'aTh MHHOBALIMOHHBIE MJIEM M HECTaHJAPTHBIE MOJAXOABI K HMX peaqu3aliu B LEIIX
peanu3zaruu poekra (YK-2);
AHAIM3UPOBATh MPOSKTHYIO ToKyMmeHTalmio (YK-2);
paccUMTHIBaTh KA4eCTBEHHBIE M KOJIMYECTBEHHBIE PE3YNIbTAThl, CPOKH BBHIMIOJHEHUS TPOSKTHOM
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);
BJIaJIeTh:
YIPaBJICHHEM MPOEKTaMH B 00JIaCTH, COOTBETCTBYIONIECH MPOodeCcCUOHATEHOMN JAESITEIbHOCTH,
pacrpeenieHueM 3aIaHui 1 IOOYKAeHHEM IpyTrux K poctmwxenuto neneit (YK-2);
ylpaBlieHUeM pa3paboTKOil TEXHUYECKOro 3a/JaHusl IPOEeKTa, YIpaBlIEeHHEM pealu3aluu
npoduibHON TpoekTHO# paboTs (YK-2);
yIpaBJeHUEM Tpoliecca 00CyXIeHus 1 1opadboTku npoekra (YK-2);
y4acTHEM B Pa3pabOTKe TEXHUYECKOIo 3a/laHusl MMPOEKTa, pa3pabOTKOM MporpaMMbl peaanu3aluu
npoekTa B nmpodeccruonanbroi odnmactu (YK-2);
OopraHu3aiyeil npoBeieHus NMPOPEeCCHOHATBLHOTO OOCYKIEHHUS MPOEKTa, Yy4acTUEM B BEIECHUU
npoekTHol nokymenTtanuu (YK-2);
POEKTUPOBAHUEM IUIaH-TpaduKa peaqu3allid MpPOEeKTa; ONpeAesieHueM TpeOoBaHUN K
pe3yJbTaraM peai3alny MPOeKTa, y4acTHEM B HayYHbBIX AUCKYCCHSIX M Kpyribix cronax (YK-2);
HaBBIKAMHU HMCIOIB30BaHMS (YHAAMEHTAIBHBIX XUMHUYECKHX 3aKOHOB M €CTECTBEHHOHAYYHBIX
3HaHUH B Mpoliecce BHIMOJIHEHHS HAYYHOTO UCCIIE0BAaHMs, a TAKXKE B CBOEH MpohecCHOHaNbHOM
nesitenbHocTH (TTIK-1).



[Tpu npoBeneHNM yueOHBIX 3aHATUN 00eCIIeUnBaCTCs pPa3BUTHE y 00YJaIOINXCS HABBIKOB
KOMaHJIHOU paboThl, MEXJINYHOCTHOM KOMMYHHUKALIUU, IPUHSTUS PELICHUH, TUIEPCKUX KaYeCTB.
Hcnonb3yeTcst MpOBENCHHE WHTEPAKTHUBHBIX JICKIUH, TPYNIIOBBIX 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 M y4eOHO-MeTOIMYECKAs] KAPTA AU CHUIIIHHBI

Tabnuuya 5.1
Komuuectso Jlurepa-
Howme 3aaATus CamocrosiTenpHas paboTa CTYICHTOB @DOpPMBI KOHTPOJISL Gaios Typa
p HaumenoBanue TeM (Bonpocos),
Henem HU3Y4aeMbIX 10 JAHHOUW TUCLMITIIMHE Jlex |IIpaktu
u UM | YeCKHUe Copepxanue Yacsl min max
BaHATHUS
1 BBenenue B XUMHUIO Uctopus pa3BUTHA XHUMHH 1 Koncmekr [1]- 31,
KOOPAHHAIMOHHBIX COEIMHEeHHIT KOOPJMHAIIMOHHBIX COEIMHEHUIA. Bonpocsr B [5], [6]
KoopmuHamuonsas Teopus A. Beprepa. KoopaunaumonHas — teopus A.BepHepau. py6e>1<H01/1u [9], [11]
OCHOBHBIE TOHATHS KOOPIHHAIHOHHOI OCHOBHBIE ~TOHATHS  KOOPAM-HALMOHHOM KOHTPOJIbHOU
— 2 3 XUMHH: KOMILIEKCOOOPa30BaTesb, JTUraH/Ibl, pabore 1 3
KOOPJMHAIIMOHHOE YHCIIO, BHYTPEHHSS W
BHewHs1s chepbl. Kiaccuukanus nmuranios.
HentarHocts.  [Ipumepsl.  Brimosnnenue
YOPa>KHEHUH.
2 OCHOBHBIE TUIILI U Knaccugukanust u npaBuia HOMEHKIATYPHI 1 Koncmekt [1]- 31,
HOMEHKJIATYPA KOMILTEKCHBIX KOOPJMHAIIMOHHBIX ~ COeAMHEeHWH.  Twursl Bomnpocs! B [5], [6]
o KOMIUIEKCHBIX coenuHeHuil. CocraBieHue pyOexxHOI [9], [11]
COCAMHEHIH 2 3 KOOPAWHAIIMOHHEIX (opMynT ¥ Ha3BaHHU KOHTPOJILHOH 2 3
pAUHAL, pMYy. p
Knaccudukarms u npaBuia KOMIIJICKCOB B COOTBETCTBUU c pabote
HoMenkaTypst KC. pexomenmanusmu MIOITAK. Beimonnenue
YIPaKHEHU.
3 I/I30Mep]/[ﬂ KOOPANHAIHOHHBIX N3oMepusi KOOpIMHAIIMOHHBIX COSTUHEHUH, 1 Koncnekr [1]- [3],
coenHeHuii ee Buubl. [Ipumepsl. YcTaHoBieHHE uwucia Bomnpocs! B [51, [6]
2 3 reOMETPUYECKHX  HM30MEPOB  COEIMHEHUM pyOexHOIM 2 3 [9], [11]
33/IaHHOTO COCTaBa U MX I'€OMETPUUYECKOM KOHTPOJILHOHN
KoH(urypanuu. BEIIONHEHNE yIIpaKHCHHI. pabore
4 le/lpOIla XUMMNYECKOMN CBS3HU B Meron BaNeHTHBIX CBSI3éd U JOHOPHO- 1 KoHncmekt
KC. MeTo BAJEHTHBIX CBSI3I. AKIENTOPHBIH  MEXaHHU3M 06pa30BaHI/£$I Bomnpocst B [11- [3].
JIOHOPHO-aKIETTOPHBIH MEXaHH3M 2 3 KOOPIMHAIIMOHHBIX COEIMHEHU . pyOexHoi 5 2 4 [51, [6]
obpazosanms KC. Omnpenenenue THUIA rubpuan3anum KOHTPOJIBHOM [9], [11]
ATOMHBIX OpOUTAJICH ICHTPAJILHOTO aATOMA U pabote




MPOCTPAHCTBEHHON KoH(puUrypanuu
KOMIIJICKCOB. BEINoIHEHNE yIIpakHEHUH.

5 OCHOBHBIE M0JIO’KEHUS TEOPHH Koncnekr [1]- [3],
KPHCTALIHYECKOr0 IOIsI OcHoBHBIE IOJIOXKEHHS TEOpUU Bomnpocs! B [5], [6]
KPHUCTAIUTNYECKOTO OIS Ipumepsr. pybexHoit 2 3 [9], [11]
OObBsICHEHHE MAarHWTHBIX M ONTHYECKHX KOHTPOJIEHOM
CBOICTB KOOPIAMHALIMOHHBIX COEIMHEHUH. pabote
BrinonHeHue ynpaxHeHUH.

6 OCcHOBHbIE NOJI0KEHHUS TEOPUH OCHOBHBIC  TIOJIO)KCHUSI  TEOPWUH  IIOJS Bomnpocs! B [1]- 31,

10JIs1 JIUTAHI0B murasnoB. CocTaBiIeHHE CXeM 00pa30BaHMs pyOexxHoi [5], [6]
MOJIEKYJISIPHBIX opOurane B KOHTPOJIbHOH 2 3 [9], [11]
OKTa3ApUYECKUX KOMIUIEKcaX. BrinonneHne pabote
YIPaKHEHU.

7 TepMoguHaMuKa npoiecca PaBHOBecHsi B pacTBOpax KOMILICKCHBIX Koncnekr [1]- 3]
KOMILIEKC000pa3oBaHus B coenuHeHnit. CrynmeHuatble u  oOume Bompocs! B [5], [6]
pacrBopax KC KOHCTAHTEI 00pa30BaHUsL. COCTaBHeHH? py6e>1<H01/1u [9], [11]

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

YCTOIYMBOCTH KOMIUICKCOB. BpInoiHeHne

YOPaKHEHUH.

8 B3auMHOe BJIMSIHUE JUTAHI0B Pemenne 3amay Ha pacdeT KOHIICHTPAIHHA Koncnekr [1]- 31,
TpaucBmmsuue, oTkpsitoe V.1 MOHOB KOMIIJIEKCO00pa3oBates 1 JIMraH 0B, Bomnpocs! B [5], [6]
YeprsierbiM, L{ic-Bimsme UCXONs M3  KOHCTaHT  yCTOHYMBOCTH pyOexxHoi 2 3 [9], [11]

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

9 1 PYBEJKHASI KOHTPOJILHAS IMoaroroBka Kk 1 pyOex)HON KOHTPOJIBHON KommbprotepHoe [1-11]
PABOTA pabore TECTUPOBaHHE 10 15

9 KHCJI0THO-0CHOBHBIE CBOMCTBA KucnoTHO-0CHOBHBIC CBOMCTBa KC. Bomnpocs! B [1-11]
KOOPIMHAIMOHHBIX COEIMHEeHHIi CocraBieHre ypaBHEHUH NPOTOIMTHYECKUX pyOexxHOI 1 2

paBHOBECHUl. BpINoIHEHHE yIpaXKHEHUM. KOHTPOJILHOHN
pabote

10 | TpaHcBaAMsIHME U KMCJIOTHO- TpaHCBIMSHHE ©  KHCJIOTHO-OCHOBHBIC Bormpocs! B [1-11]
OCHOBHBIE cBoiicTBa KC cBoiicTBa. CBsI3b MEX/y aKBATAI[HOHHBIMH U pyoOexHoU 5 2 3

MPOTOIUTUYECKUMHU PaBHOBECHSMH. KOHTPOJIbHOM
BrInonnenue ynpakHeHHH. pabore




11 | OKHCINTeIBHO- OKHCIUTENEHO-BOCCTAaHOBUTENBHEIE 1 Koncnekr [1]- 4],
BOCCTAHOBHTEILHEIE CBOMCTBA cBoitctea KC. BrusiHie mpUpoIbl JIMTaHI0B Bormpocs! B [5], [6]
KC 2 3 Ha OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE pyOexHOU 1 3 [9], [11]
K CBOMCTBa.  BblnmosiHEHHE  ympasKHEHUH. KOHTPOJIbHOU
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 |OKHCIHTENbHO-BOCCTAHOBHTEINBHBIX peakuuii ¢ pyOexHoOU 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 KOHTPOJIbHON [81, [9],
COCANHEHNH ITepunomnueckoii cucreme J1.11. Menneneena. abote 111, [14
p p
14 |Acnob30BaHUE OKMCIUTEIBLHO- Hcnonp3oBanue OKHUCIIUTEIBHO- 1 Bompocs! B [1]- [4].
BOCCTAHOBHTEIBHBIX PeAKIHii 2 3 BOCCTAHOBHTEIIFHBIX PEAaKIUH I CHHTE3a pyOexxHOI [5], [6]
KC. Tepmuueckue IIpeBpallEHHs KOHTPOJIbHOI 2 3 [81, [9],
nas cunre3a KC 9
KOODP/IMHAIIMOHHBIX COETUHEHHIA. pabote [11], [14]
15 |IIpuMeHeHHEe KOOPAMHANMOHHBIX [Mpumenenne KOOPAMHAIIMOHHBIX 1 Bompocs! B [1]- [3].
COeIMHEeHNIi B AHATHTHYECKOI 2 3 ;:IOGJJI/IHeHI/IH B AHATUTHYECKONM XUMHH. py6e>KHOI/IV 1 3 [5], [6]
OJITOTOBKA U 3aIura pedeparos. KOHTPOJILHOM [9], [10],
XuMun paborte. [11], [15]
16 | MeTaJIOKOMILICK CHBII IMpumenenne KC B TOMOTEHHOM W 1 Bompocs! B [1]- [3],
KATaIN3 2 3 reTepOreHHOM KaTallu3e, (I)O”Eorpa(i)HQECKOH pyOexHOM § 2 3 [5], [6]
XMMHH, B XUMHH KpacuTeJel U MUTMEHTOB, KOHTPOJIbHOM [9], [11],
XUMHYECKOH TEXHOJIOTHH U Jp. 00IaCTSIX. pabore. [15]
17 | BuoHeopraHu4ecKast XHMHS U Buonornueckass posib  KOOPAWHAITMOHHBIX 1 Bormpocs! B [1]- [3],
MeIHIMHA 4 4 coenuHeHUH. bruoHeoprannyeckas XuMus 1 pyOexHOi § 1 2 [5], [6]
MeIUnrHa. BHOKOMIUIEKCHI M OHOKIIacTepHI. KOHTPOJILHOM [9], [11],
3amuTa pedepaTos. pabore [12], [13]
17 2 PYBEJKHASI KOHTPOJIBHAS 5 [onroroBka ko 2 pyOeKHOW KOHTPOJIBHOMH 1 KommerorepHoe 10 15 [1-15]
PAEOTA - pabore. TECTUPOBAHUE
HUTOTO 18
36 54

10




6. O6pa3oBaTe/ibHbIe TEXHOJIOTHHI

[Ipu n3ydeHnn JUCHMILTUHBI «XUMHUS KOOPIUHAIIMOHHBIX COSMHEHHI MpernoiaBaTeieM
UCTIOJIB3YIOTCS TaKUe 00pa30BaTeNbHbIE TEXHOJIOT UM, KaK:

1. Unghopmayuonno-passusarowue mexnonro2uu, HarpaBIeHHbIC HA OBJIaJleHUE OOJIbIIUM
3aracoM 3HaHW, 3a[IOMUHAHKUE U CBOOOJHOE ONIEPUPOBAHHIE UMH.

Hcnonp3yercss  NEKUMOHHO-CEMHUHAPCKUM  METOJ,  CaMOCTOSITEIbHOE  H3YYEHHE
JUTEpaTyphl, NPUMEHEHHE HOBBIX HH(POPMALMOHHBIX TEXHOJOTHHA Ui CaMOCTOSITEILHOTO
MOMOJHEHNUST 3HAHUW, BKJIIOYAs HCIIOJIb30BAHUE TEXHUYECKUX U DIEKTPOHHBIX CPEICTB
uHpOpMaLnH.

2./[esmenvHOCmMHblE NPAKMUKO-OPUECHIMUPOBAHHbIE MEXHONI02UU, HAIpaBJICHHbIE Ha
dopmMHpoBaHHE CHUCTEMBI TNPO(PECCHOHANBHBIX TMPAKTHUECKUX YMEHUH TMpH MPOBEACHUHU
9KCIIEPUMEHTANBHBIX UCCIIeI0BAaHUM, 00€CTIeYNBAIOIINX BO3MOKHOCTh Ka4€CTBEHHO BBIMIOJIHSATH
PO ECCUOHANIBHYIO JIEATEIbHOCTD.

Ucnone3yercs aHanu3, CpaBHEHHE METOJOB MPOBEACHUA  (DU3MKO-XUMUYECKUX
UCCIICIOBaHMIA, BBIOOP METOJa, B 3aBHCUMOCTH OT OOBEKTa HCCIENOBAaHHA B KOHKPETHOU
MIPOU3BOJICTBEHHON CUTYAIlMU U €TO MPaKTU4YecKas peanu3alius.

3.Paszsusatowue  npobremMHO-OpuUeHMUpPoOBanHvle  MexHoI02UY, HAINpaBICHHbIE Ha
dbopMupoOBaHUe U pa3BUTHE MPOOIEMHOTO MBIIIICHHUSI, MBICIIUTEILHON aKTUBHOCTH, CIOCOOHOCTH
poOJIEMHO MBICITUTD, BUACTH U (POPMYINPOBATH MPOOIIEMBI, BRIOHMPATh CIIOCOOBI U CPEACTBA IS
UX PELICHHUS.

Hcnonb3yrorcs BUBI MPOOIEMHOTO 00YUYEeHHsI: OCBEIICHHE OCHOBHBIX MPOOIEM XUMHU,
y4eOHbIe IUCKYCCHHU, KOJUICKTUBHASI MBICIUTENbHAS EATEILHOCTh B TPYIIIAX MPH BHITOJTHEHUN
MOWCKOBBIX JTA0OPATOpPHBIX paboOT, pelleHHe 3aJad MOBBIMIEHHOW cioxHOcTU. [lpu 3TOM
Iperno/iaBaTelb CO3JaeT MPOOJIEMHYIO CHTYaIHIO, @ 00y4aeMble BMECTE C HUM BKJIFOUAIOTCS B HX
paspelnieHue.

4.Jluunocmuo-opuenmuposannvle mexHono2uu o00yyeHus, 0OeCIeUMBaIOIINE B XOJE
yueOHOro Tmpolecca y4ueT pPa3IMYHBIX CIOCOOHOCTEH 00y4aeMbIX, CO3JaHHe HEOOXOIUMBIX
YCTIOBHH JIJISl Pa3BUTHS MX MHIUBUIYAJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIHYHOCTH B
yuyeOHOM mpouecce. JIMUHOCTHO-OpUEHTUPOBAHHBIE TEXHOJOTHUH OOYYEHHs pPeau3yloTcs B
pe3yabTare WHAMBHIYAJIbHOTO OOIICHUS TMPENoJaBaTeNsi W CTYACHTAa NpPU BBHITOJTHEHUH
JOMAIlHUX ~ MHJIMBUAYAJIbHBIX  3aJaHUN, MOJATOTOBKE WMHIMBHUIYaJIbHBIX OTYETOB IO
nmabopaToOpHBIM paboTaM, PEIIeHNUHN 3a/1a4, Ha €KCHEIEebHBIX KOHCYIbTAIUIX.

OpueHTanus Kypca Kak Ha MOJy4YeHHE 3HAaHUI MO OCHOBAM XMMHHM KOOPIMHAIIMOHHBIX
COCIMHEHUH, TaK ¥ Ha Pa3BUTHE KOMIETEHIMI OakajJaBpOB B 3TOW OOJIACTH, MpENOTpeaesieT
UCIIOJIb30BaHUE B MTPOLECCE MPENoaBaHusl pa3HOOOPa3HBIX METOZO0B U TEXHOJIOTUI 00yUYeHNs:

* TUCKYCCHH,
* aHAJIN3 KOHKPETHBIX CUTYalUH;
¢ Kelc-3aJaHusl.

JlekMM M MpaKTHYECKUE 3aHATHUS CIIOCOOCTBYIOT (DOPMUPOBAHMIO Y CTYIEHTOB 0a30BbIX
3HaHWI, OCHOBHBIX MBICIIUTENBHBIX OTIEpPAIAiA, PAa3BUTHIO JIOTUKH. JIEKIINK HOCAT MOTHBAITMOHHO-
MO3HABATENBHBIA XapakTep; MPaKTHUECKUE 3aHATHUS SBISIOTCS CaMOCTOSTENbHBIMH U HMMEIOT
po0JIEMHO-TIONCKOBBIM XapakTep. B XoJe mpakTUYecKHX 3aHATHH peanu3yercs TBOpUECKas
JeSITebHOCTh CTYJCHTA, PAa3BUBAETCSI KOMMYHUKATHUBHAsI CIIOCOOHOCTb, Pa3BHBAIOTCS HAaBBIKU
apryMEHTHPOBAaHHO BBIPAKaTh CBOW MBICITH.

Jns noBeimeHns >PQPEKTUBHOCTH y4eOHOro Tpoliecca HCHOJIb3YIOTCA CIEAyIOIIne
o0pa3oBaTelbHbIC TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTHH, HAIIPABIICHHbBIC Ha
(dopMHpOBaHHE CHCTEMBl 3HAHHH, 3allOMUHAHWE M CBOOOJHOE OMNEPHUPOBAHME UMM, METO]
POOJIEMHOTO U3JI0KEHHs MaTepHara.

JUis yCrienHoro OCBOEHHSI AMCLUUIUIMHBI CTYJEHTaM HEOOXOAMMO OBJIAJETh HABBIKAMU
MPOBEICHUS TOMCKa HeoOXoauMoW HaydyHod wuHpopmamuu B ¢GoHgax Oubmmoreku. Jms
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3aKpEIUICHHUS TIOJIYYCHHBIX TEOPETHMUECKMX 3HAHWW M TMPAKTHYECKUX HABBIKOB U C IICJIBIO
po(heCCHOHANTLHOM OpPUEHTAIIMHM TMPEIYCMOTPEHBl CEMHHAPBI-OKCKYPCUU Ha TPEIIPHSITHIX
ropozja.

Bo Bpemst caMocTOsATENBHON padOThI CTYICHTHI IPOBOIST Pa300p MPAKTUIECKUX 3a7a9 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.

Jlexuuu ¢ MCMOJIB30BaHMEM MYIJIBTUMEIUIHBIX MpPE3eHTALUH, JeKIUu-0eceapl, JeKIUu-
TUAJIOTH,  OBPUCTUYCCKUE  JICKIIMW, JICKIIMH-BH3yalW3allid, [PAKTUYCCKUEC  3aHSTHS,
camocTosTeNbHas padoTa CTyIEHTOB.

Hcnone3ytorcss OaUIbHO-PEUTHHTOBAass CHCTEMa OICHKH 3HAHWW, TEXHOJOTHUU C
MCIIOJIb30BaHUEM JUCTAHIIMOHHOTO 00y4ueHus (calT quctanuuonHoro odyuenus (J10) COI'Y na
wiomaake cucrembl «MOODLE» mo cepiike: http://Ims.nosu.ru/).

IIpumeuanus:

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

- B wmenmsx peanuzanuu MHIUBUAYadbHOTO IMOAXOJa K OOYYEHHIO CTYACHTOB,
OCYIICCTBIISIONUX ~ YUEOHBIM TIpOIlecC 10 HWHIUBUAYAIBHOH TPAacKTOpUHM B  paMKax
WHAUBUAYAILHOTO padodero IjiaHa, M3yuyeHUEe JAaHHOW TUCIMILTUHBI MOXET OCYIIECTBISATHCS
yepe3 WHAWBUAYAIbHBIC KOHCYJBTAIlMU IMPETOaBaTe)is OYHO, B Yachl KOHCYJIBTAIHMHA, TIO
AIIEKTPOHHOM TMOYTEe, a TaKXKe C Hcmolib3oBaHueM miatdopm Zoom, Cisco Webex Meetings,
mw1atGopMbl TUCTaHIMOHHOTO 00y4deHust Moodle, nuuHOro kaOuHeTa CTyAE€HTa Ha IopTaje
COr'Y, apyrux snemento JUOC COI'Y.

7. YueOHO-MeTOoAnYeCKOoe o0ecneYeHne CaMOCTOATEIbHOH padoThI
Opranuzanus caMocTosiTeIbHON padoThl

CamocrosTenbHas paboTa 3aKIIF0YaeTCsl B M3YYEHUU OT/ACTBHBIX TEM Kypca IO 3aJaHHIO
npernojiaBaTessi Mo PeKOMEHIyeMoW UM y4eOHOW JuTepaType, B HOJArOTOBKE K CEMHHapam,
7a00paTOPHBIM 3aHITHSIM, K 3a4ETy.

CaMmocrtosiTenbHass paboTa CTYJEHTOB BKIIOYAeT BBHIMIOJHEHHE AOMAIIHMX 3aJaHUN K
KaX/IOMY TPAaKTHYECKOMY 3aHSTHIO, a TaKXKe IMOATOTOBKA, HANMCAaHWE W 3amuTa pedepara,
MOJTOTOBKA MPE3EHTAINI K OoKIaiaM. 3aJaHus COJIepKaT Kak MUChbMEHHBIE BOIIPOCHI U 3a1a4H,
TaK ¥ YCTHYIO TIOJTOTOBKY IO TEOPETUIECKUM BOIIpocaMm. J{JIsi MOrOTOBKH K 3aHSTHSIM CTYICHTHI
HOJIB3YIOTCS YUeOHMKaMU U Y4eOHBIMU MOCOOMSIMHU, YKa3aHHBIMU B CIIMUCKE PEKOMEHJI0BAaHHOMN
JMTEPATyphl, a TAK)Ke HHTEPHET-UCTOYHIUKAMH. Bce MeToqiueckne MaTepraibl peICTaBlIeHbI B
cucteme qucTaHnmuoHHoro ooydenus COI'Y.

Tekymass camocrosiTenpHas paboTa MO JAWCHUIUIMHE «XHUMHUS KOOPAHHAITMOHHBIX
COeIMHEHUI», HalpaBlieHHAas Ha YrIyOJleHHe W 3aKperuieHWe 3HaHWN CTYACeHTa, Ha Pa3BUTHE
NPaKTUYECKUX YMEHHM, BKITFOUAET B ce0s CIIETYIONINE BHIIBI PA0OT:

e pabora C TEeKIIMOHHBIM MaTEPUAJIOM;

U3y4eHHE TEM, BBIHECEHHBIX HAa CAMOCTOSITEIbHYIO IPOPAOOTKY;
BBITIOJTHEHHE TOMAITHUX WHINBUAYAIBHBIX 3a/1aHUN;
MOJIFOTOBKA K CAMOCTOSITEIbHBIM M KOHTPOJIBHBIM paboTam;
pabota ¢ UHTepHEeT-UCTOYHUKAMU;
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° IIOATrOTOBKA K 3a4CTYy.

Opranu3anus caMoCTosITeIbHO PadoThI

CamocrosTenbHas paboTa 00ydJaroNIMXCsl SBISIETCS OJTHUM M3 BUIOB YUCOHBIX 3aHSATHH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENIBIO:

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

— yrIIyOJIeHHsI U paCIIMPEHUS TEOPETUUCCKUX 3HAHUM;

— (QopmMupoBaHUsS YMEHHHA HCIONB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO M CIIEIHATbHYIO INTEPATypY;

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

— Pa3BUTHA UCCIIEAOBATEIBCKUX YMEHUI.

CamocrosTenbHas padoTa 00ydYarOIIUXCsl OCYIIECTBIISICTCS HA MPOTSHKCHUU 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 Qopmbl BHEAYOUTOPHOW CAMOCTOATEIBHOW paboOThl, €€ TPYI0EMKOCTh
cojepxarcs B pasaene 5, taou. 5.1.

CaMocTtosiTenpbHass paboTa CTYACHTOB MO JTUCIHUIUIMHE «XHUMHS KOOPIWHAIIMOHHBIX
COCTMHEHUIN BKITIOYACT BBHITTOJIHEHUE JIOMAIITHUX 33/IaHUN K KaXI0My MTPAKTUICCKOMY 3aHSTHIO,
K pyO€XHBIM TECTUPOBAHUSM U K HTOTOBOMY 3a4eTy. 3aJaHUs COIEPKAT YCTHYIO MOJTOTOBKY 1O
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. JJokmansl u pedepar JOHKHBI COMPOBOKIATHCS
[IPE3EHTALUEN 110 TEME.

JUIs TIONTOTOBKM K 3aHATHSAM CTYACHTHI IIOJIB3YIOTCS YYCOHHUKaMU W YYCOHBIMHU
MOCOOMSAMH, YKa3aHHBIMH B CIHCKE PEKOMEHIOBAHHOW IUTEepaTyphl, a TaKKe HHTEPHET-
UCTOYHMKaMHU. Bce MeTtoamueckue MaTephalibl IMPEICTaBICHBI B CHCTEME TUCTAHIHOHHOTO
ob0yuenus COI'Y.

[InanupoBaHue BpEeMEHH Ha CAMOCTOATEIBHYI paboTy, HEOOXOIMMOTO Ha H3y4YCHHE
HACTOSIIEH JMUCHUIUIMHBI, CTYJSHTaM JIydlle BCEro OCYIIECTBISThH Ha BECh CEMECT,
npeaycMaTpuBasi IpU 3TOM PETyIIpHOE MOBTOPEHHE MPOWIEHHOr0 Marepuaia. Marepuai,
3aKOHCIICKTUPOBAaHHBIA Ha JIEKIHAX, HEOOXOAWMO PETYJISPHO IOIONHATh CBEICHHUSIMH W3
JTUTEPATypHBIX UCTOYHUKOB, MIPEJICTABICHHBIX B paboueii mporpamme AUCHUILTUHEL [To Kaxkaon
U3 TE€M JUII CaMOCTOSTEIBHOTO M3y4YeHHs, MPUBEICHHBIX B padoyeil mporpaMmme JAUCIUTUINHBI,
ClelyeT CHavaja MpoYuTaTh PEKOMEHJIOBAHHYIO TUTEPATypPy U MPU HEOOXOJUMOCTH COCTaBUTh
KpaTKWH KOHCIIEKT OCHOBHBIX TOJIOKEHHUI, TEPMUHOB, CBEJICHUN, TPEOYIOIIUX 3aIIOMUHAHUS U
SIBIISFOIIMX CSI OCHOBOTIOJNIATAIOIIIUMHE B 3TOH TEME, a TAKXKe /Il OCBOCHHUSI TIOCTISTYIOIINX pa3/IeioB

Kypca.
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MeToanyeckne peKOMEHIANUM 110 CO3AAHUI0 MYJIbTUMEIUITHON Mpe3eHTalun

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

Craiiipl J)kenaTeabHo He MeperpykaTh TEKCTOM, JIy4llle 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 CIIAIOB, 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)KeaTeNIbHbI Takue 3((EeKThl Kak BbUIET, BpallleHHe, BOJIHA, TOOYKBEHHOE MOSIBJIICHUE TEKCTa U
T.1. OnTrManbHas HacTpoika A3 PEeKTOB aHMMALIUHU — MOSIBJIEHUE, B IEPBYIO OYepe/ib, 3ar0JI0BKa
ciaiifa, a 3aTeM — TeKcTa 1o ad3anam. [Ipu 3ToM eciii HeCKOJIBKO CaiiioB UMEIOT OJMHAKOBOE
Ha3BaHME, TO 3aroJIOBOK Cllaiiia JOJHKEH IMOCTOSHHO OCTaBaThCs HAa SKpPaHe.

Uto06bl 06ecTIeynuTh XOPOLIYI0 YUTAEMOCTh IPE3EHTANHA HEOOXOAUMO MTO100paTh TEMHBII
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 ¥ UCIHOJB30BaTh MpPHU TMOATOTOBKE WJIM Ha CaMoOl Mpe3eHTaluu. MOXXHO pacrnedyaTaThb
HEKOTOpBIE KIIIOUEBBIE CIIAli/Ibl B KAUECTBE Pa3/1aTOYHOI0 MaTepuaa.

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

CrnenyeT mpoHyMepoBaTh Claiibl. DTO MO3BOJUT OBICTPO 00paIIaThCs K KOHKPETHOMY
claiy B ciaydae He0OOXOAMMOCTH.

Pexomenaanum no coaepKaHuio U CTPYKTYpE CIai0B MyJIbTUMEIUUHON PE3ECHTALIUN:

1-i1 cnaiin (TUTYABHBIN), HA (POHE KOTOPOTO CTYAEHT MpeacTaBiseT TeMy npoekrta, GO
Y Hay4YHOT'O PYKOBOJIMUTEIIA.

2-ii cimaiin. Brimrogaer B ce0st OOBEKT, MPEMET U TUITOTE3y 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/1a4n. 3a/1a4i MOT'YT OBITh MPECTABIECHBI U HA CIEAYIOLIEM 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 npoekTa. CyTh
petraemMoit mpo6sieMbl MOXKET OBITh TIPEICTABIICHA B BUJE CXEM, TAaOJIMII, TUarpamMm, rpaukos,
dororpaduii, pparmenToB GuUILMOB H T.N. Ha TeopeTHueckyro 4acTh MpPEICTaBICHUS MPOEKTa
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CJIAiIOB.

6-if - cnaiin. Bo3aMoXHOCTH TpUMEHEHHUs pe3yabTaToOB paboThl Ha pakTHKe. Ha 3Ty Temy
TaK)Xe JOJDKHO OBITH HECKOJIBKO CJIAliIOB.

7-i cnaiin. ' maBHBIE BBIBOJIBI, UTOTH, PE3YIBTATHI MIPOEKTA IEIeCO00Pa3HO MOMECTUTD Ha
oTnenbHOM crnaiie. Ilpu 3ToM He cienyeT mepedyucisTh TO, YTO ObUIO CAENIAHO, 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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MeTtoauyecKue peKOMeHAAINH 110 UCIO0JIH30BAHNI0 HH(POPMAIIHOHHO-KOMMYHHKATUBHBIX
TeXHOJIOTHIi 00yUeHus1

Jlig u3ydeHus JTEKIMOHHOTO MaTepHala AUCUUIUIMHBI TPUMEHSIOTCS ayAHOBU3YyalbHbIC
(MyJTbTUMEIUHHBIC) TEXHOJOTHUHU, KOTOpPhIE HE OTPULIAIOT TPATUIMOHHBIC, TPOBEPCHHBIE
BPEMEHEM METOJbl IpEenoJaBaHus, HO, TPU OSTOM, OHH [OBBILAIOT HATJISAHOCTD,
UH(POPMATUBHOCTh, ONEPATHUBHOCTh B TOAaye WH(OPMAIMH, IMO3BOJIIOT 3KOHOMHUTH BpEMS
3aHATHH.

Kontpons camoctosTensHON pabOThl CTYAEHTOB NMPHU3BaH CHAENATh IMpOIece 00ydeHUs
Oojee 1ENOCTHBIM M opraHudHbIM. Ero 3asaua He ocTaBUTh 0€3 BHUMaHUS Ja)Ke, Ha MEpPBbIN
B3IJISA]l, MAJTO3HAYUTEIbHBIE BOTIPOCHIL.

KomMmmbroTepHoe TecTUpOBaHHE IMO3BOJISIET OCYLIECTBISATH UTOTOBBIA KOHTPOJb 3HAHUN
CTYAEHTOB. TecTOBBI MaTepHuaj BKIIOYAET B ceOsl COIEp)KaHHE BOIPOCOB IO KaXIOMY H3
0003HaYEeHHBIX TPOTPAMMOI1 pa3/IeyoB.

Kaxnp1if Bommpoc npearnonaraetT HeCKOJIbKO BApUAHTOB OTBETOB, CPEIA KOTOPBIX HMEIOTCS
a0COIOTHO HEBEPHBIN, MPAaBUIBHBIA W B OOJNbIIEH WM MEHbBIIEH CTENEeHU PACKPHIBAIOIIUI
CYIIHOCTB BOITpoca. B mporiecce KOMIbIOTEpPHOTO TECTUPOBAHUS 33a4a CTYIACHTOB OTIPEIENIIeTCS
KaK BBIOOp MPaBUIBLHOTO OTBETa M3 MHOTro00pa3us BapHaHTOB. B TECTOBBIX 3aJaHUSIX €CTh
BOTIPOCHI HAa COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOTO TECTUPOBAHMSA, 33ajJada CTYACHTA
oTpezensieTcs: Kak BbIOOp MPaBUILHOTO OTBETA U3 MHOT000pa3us BApUAHTOB.

KonTpoJbs camocTosiTe/IbHOMH padoThl

OreHka pe3yibTaTOB CaMOCTOSATENBHON pabOThl OpraHMU3yeTcss Kak €AUHCTBO ABYX (hopM:
CaMOKOHTPOJIb M KOHTPOJIb CO CTOPOHBI MPeroiaBaTesl.

CaMOKOHTpOJIb 3aBHUCHT OT OIPEACIICHHBIX Ka4eCTB JIMYHOCTH, OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOETO O0yUEHUSs, 3aMHTEPECOBAHHOCTH B IMOJIOKHUTEIHHOM OLIEHKE CBOEro TPYyAa,
MaTepHaIbHBIX W MOPAIbHBIX CTUMYJOB, OT TOTO HACKOJIBKO OOydaeMblii MOTHBHPOBAH B
JOCTHIKEHUHN HAWITYYIINX Pe3yabTaToB. 3a/iaya MpernojaBaress COCTOMT B TOM, YTOOBI CO3/1aTh
YCJIOBHS /U1 BBITIOJIHEHHUSI CaAMOCTOSATENBbHON DPa0OTHl (y4eOHO-METOAMYECKOe OOEeCreUeHHe),
MPAaBUIILHO UCTOJb30BaTh PA3UYHbIE CTUMYIBI JIJIS pealu3aldd 3Toi paboThl (peHTHHroBas
cucTeMa), MOBBIIIATh €€ 3HAUMMOCTh, M TPAMOTHO OCYIIECTBIIATH KOHTPOJIb CAMOCTOSITEIIHHON
NeSITeIbHOCTH CTYACHTA ((POH/I OLIEHOUHBIX CPEJCTB).

CamocrosTenbHas paboTa 10JKHa HOCHTh CHCTEMAaTHIECKUN XapakTep, ObITh HHTEPECHOH
Y TIpUBIIEKATEIHHON IS CTYEHTA.

PesynmpTaThl  caMOCTOSTENPHOW  paOOTHI  KOHTPOJUPYIOTCS — IpErojaBaTelieM |
VUUTBHIBAIOTCS TPH aTTecTallMu CTyAeHTa (3ader). [Ipm sTOM mpoBoAATCA: TECTUPOBAHHE,
IKCIPECC-OTMPOC HA CEMUHAPCKUX W TPAKTHYECKUX 3aHATUSX, 3aciyIIMBaHUE JOKJIAJIOB,
MpOBEpKa MUCbMEHHBIX paboT U T.1.

Dopmbl KOHMPOSIA CAMOCHIOAMENLHOU PAOOMbL CHLYOCHM 08
1. Tekymuii KOHTPOJIb: MPOBEPKA KOHCIIEKTOB U MHIMBUIyAIbHBIX 3aIaHUH, OIIEHKA MMCbMEHHBIX
WIA YCTHBIX BOIMPOCOB U 33JaHUN JJSI CaMOCTOSITENbHON paboThl (JOMANTHUX 3aJaHMiA),
MOATOTOBKA Mpe3eHTanuii B Power Point.
2. TIpoMeXyTOUYHBI KOHTPOJb: PYOEKHBIE KOHTPOIBHBIE PAa0OTHI MO TUCIUILUIMHE «XUMUS
KOOPJIMHALIMOHHBIX COEIUHEHUI.
3. ITOroBbIii KOHTPOJIb: 3a4eT.
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8. OueHoYHBIE CpeACTBA /ISl TEKYIIero KOHTPOJISA yCIeBaeMOCTH, py0e:xHoil
aTTecTallMy U MIPOMEKYTOYHOM aTTeCTALMHU 110 HTOIaM OCBOCHHS M CIUIIJIHHbI

Jucuunnuna «lIpoekTHas 1eATeapHOCTh» COPUEHTHPOBAHA KAaK HA CAMOCTOSITEIbHYIO
MO3HABATENIbHYIO JIEITEIbHOCTD CTYJICHTOB, TaK U HA UX YMEHHUE pab0TaTh B KOJUIEKTHBE.

[Ipu n3yyeHnu JaHHOTO Kypca IIPEICTOUT CTOIKHYTHCS CO CIEAYIOIIMMHU BUaMU paldoT:

® JICKIMOHHBIE 3aHATUS;

® IPAKTUYECKUE 3aHATHUS;

® 334EeT 110 NPEAJIOKEHHBIM BOIIPOCAM.

VYcnemHoe OCBOEHUE NHUCHMIUIMHBI MPEIONAraeT aKTUBHOE, TBOPYECKOE Y4acTHE
CTyJEHTa BO BCEX BMJAX AayAUTOPHBIX 3aHATUH, a TaKXKE IUIAHOMEPHYIO I1OBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

JlekunoHHbIE 3aHATHS

JlekUMOHHBIE 3aHATHS TPU3BaHbl IO3HAKOMUTH CTYIEHTOB C OCHOBAMHM METOJMKH

IpenojaBaHusl XMMUU U COPUEHTUPOBATH B CHEIMAJILHON JINTEPAType O Kypcy.
L{enbo JIEKUMOHHBIX 3aHATHH JUIsl CTYIEHTOB, IPUCTYTAOIINX K U3YYEHHUIO Kypca, SIBISETCS
3HAKOMCTBO C KJIFOUEBBIMU TEOPETUYECKUMHU BOIPOCAMH JIUCLUILIUHBI.
OcHOBHBIE 33J]a4H:
1) BbIpabOTKa YMEHHS CAMOCTOSITEIBHO IMOAXOJUTH K HM3y4aeMOMY MaTepHually, JelaTh
BBIBO/Ibl, IPUMEHUTh UX HA MPAKTUUYECKUX 3aHATHUSAX;
2) dopmupoBaHue MPo(ecCHOHATBHBIX KOMIIETEHIIMN Kypca.
IlpakTH4yeckue 3aHATUSA

[lenbto MpakTUYECKUX 3aHATHH JUIsl CTYJIEHTOB, MPUCTYNAIOUIMX K H3Y4YEHHUIO Kypca,
SABJISICTCSL:

1) Oosee riy6oKOo€ 3HAKOMCTBO C HEKOTOPHIMHM Y3JIOBBIMH BOINPOCAMHU COOTBETCTBYIOIIETO
paszzena;

2) BbIpabOTKa YMEHHS CAMOCTOATEIBHO U KPUTHUECKH MTOAXOIUTh K U3y4aeMOMY MaTepuaiy;

3) dopmupoBanue mnpodeccnoHaNbHBIX KOMIETEHIUH Kypca «XHUMHUS KOOPAMHAIMOHHBIX
COCTUHEHUINY.

[TpakTiyeckue 3aHATUS MPHU3BAaHbI HAYYUTh CTYJEHTa CAMOCTOSITENLHO paboTaTh ¢
y4eOHBIMU TEKCTAMH, UHTEPHET-PECYpPCAMHU, AaHAJTU3UPOBATh MaTepuall, CAMOCTOSITEIbHO JIENaTh
BBIBOJIBI.

Hapsiny ¢ ¢opMupoBanueM yMeHWN W HaBBIKOB B TIPOIIECCE MPAKTHUUECKUX 3aHATUN
0000111a10TCsl, CHCTEMATU3UPYIOTCS, YTIYOIAIOTCS M KOHKPETU3UPYIOTCS TEOPETUUECKUE 3HAHMUS,
BbIpa0aThIBAETCs CIIOCOOHOCTH M TOTOBHOCTD UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS HA TPAKTHKE,
pPa3BUBAIOTCS WHTEJUIEKTyalbHble yMeHHus. [IpakThueckue 3aHATHS MOBBIIIAIOT KadyeCTBO
0o0y4deHus, COCOOCTBYIOT Pa3BUTHIO MO3HABATEIbHOW AKTUBHOCTH Yy CTYJIEHTOB JIOTHYECKOIO
MBIIICHUS] 1 TBOPUECKOM CaMOCTOSATENILHOCTU. B mporiecce BBIMOJIHEHUS MPaKTHUECKUX PadoT
yrayOnsitoTCsT M KOHKPETHU3UPYIOTCS TEOpeTHYECKHe 3HaHHs, BbIpaOaThIBAETCS yMEHHE
NPUMEHSTh WX Ha mpakTuke. [IpuoOpeTaroTcsi HaBBIKM PAaOOTHI C HAYYHBIMH HCTOYHHKAMU
uHpopmanuu. CTyAeHT YYUTCS aHAIU3UPOBAThH MOJYYECHHbIE JaHHbIE, 0000IATh MOTYYEHHBII
MaTepuanl U Jenarh BBIBOJABL. DOpPMUPYIOTCS TPAKTHUYECKHE YMEHUS — MpodecCHOHATbHBIC
(BBITIOJIHEHUE OIpENETIeHHbIX JIeHCTBUI, omepanui, HEOOXOJWMBIX B TIOCIENYIOUIEM B
npoeCCUOHATBHON  JEeSITEeIbHOCTH) WM  y4yeOHble (pelleHHe IOCTaBJIEHHBIX — 337ady),
HEOOXOMMBIX B TIOCJIEAYIONIEH Y4eOHOW eATeTbHOCTH IO OOmEenpopeCcCHOHAIBHBIM U
CIELUATbHBIM JUCIUIUIMHAM; TPAKTUYECKHUE 3aHATHS 3aHUMAIOT MPEUMYIIIECTBEHHOE MECTO MPHU
M3Y4EeHUU 001IenpodeCCHOHATBHBIX U CHIEIUATBHBIX JUCIUILINH.

[IpakTHueckoe 3aHSATHE MOXKET HOCUTh PENPOAYKTHUBHBIN, YaCTHYHO-TIOMCKOBBIA H
MTOMCKOBBIN XapaKTep:
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PaboTsl, HOCALIME penpOAYKTUBHBIN XapakTep, OTIMYAIOTCS TEM, YTO IIPU UX IPOBEIECHUU
CTYACHTHI TOJB3YIOTCS MOAPOOHBIMH HMHCTPYKLHUSMH, B KOTOPBIX YKa3aHbI: II€JIb pPabOTH,
HOSICHEHUsI (TEOpHsl, OCHOBHBIE XapaKTEPUCTUKH), 000OPYAOBaHUs, allapaTypa, MaTepuabl U UX
XapaKTEPUCTHKH, TOPSAJOK BBINOJHEHUs paOOThI, TAaOMHUIBI, BBIBOABI (0€3 (HOpMYIHMPOBOK)
KOHTPOJIbHBIE BOIIPOCHI, yueOHas U ClielualIbHas IUTepaTypa.

PaboTpl, HacTOsIIME YaCTUYHO-TIOUCKOBBIM XapakTep, OTIMYAIOTCS TEM, 4YTO IMpH
IPOBE/ICHUHN CTYAEHTBl HE MOJb3YIOTCA MOAPOOHBIMU MHCTPYKLUSAMH, UM HE 3aJaH MOPSI0K
BBITIOJIHEHUSI HEOOXOJUMBIX JEHCTBUH, OT CTYICHTOB TpeOyeTcs CaMOCTOATENbHBIN Mmoadop
000pyOBaHus, BBIOOP CIIOCOOOB BBIMOJHEHUS PabOThl, HHCTPYKTUBHOW U CIPaBOYHOU
JUTEPATYPHL.

PaboTbl, HOcAIIME MOMCKOBBIM XapakTep, OTIMYAOTCSd TEM, YTO CTYICHTHI JOJKHBI
PELIUTH HOBYIO ISl HUX MPOOJIEMY, ONMPAsACh HA UMEIOIINECS Y HUX TEOPETHUECKUE 3HAHMUS.

@opMbl  OpraHM3allud CTYJIEHTOB JJIs IPOBEACHMS IPAKTUYECKOrO 3aHATHS —
(bpoHTaNIBHAS, TPYNIIOBAs U MHAUBUIYAIbHAS — OTIPEICISIETCS MTPETIOIaBaTeNIeM, HCXOIS U3 TEMBI,
LeJIM, MOpsAAKa BbINOJIHEHUS paboTsl. [Ipu (poHTanbHON (Qopme opraHuzaluM 3aHATHH Bce
CTYACHTHI BBIIIOJHSIOT OJIHY U Ty k€ padoty. [Ipu rpynmoBoii hopme opranu3anuy 3aHsITHIA OHA
U Ta e paborta BbIONHAETCA Opuragamu mno 2-5 uenoBek. Ilpu mHaMBHAyanbHOH (opme
OpraHu3aly 3aHATUH KaXKIBIH CTY/ICHT BBIMOIHACT HHIUBUIYAILHOE 3aaHNUE.

Pe3ynbTaThl BeINOMHEHUS 3a1aHUs OQOPMIISIFOTCS CTYI€HTaMHU B BUJIE OTYETA, OLIEHKHU 32
BBITNIOJIHEHHUE 3aJ]aHUs ABJSAIOTCA MOKA3aTeNsIMU TEKYIIEH yCclieBaeMOCTH CTYJEHTOB IO y4eOHOMN
JTVICIIATUTHHE.

Memoo cumyayuonnwix 3a0au (case study)

MeToi aKTUBHOIO IPOOJEMHO-CUTYAllMOHHOTO aHajlih3a, OCHOBAaHHBIH Ha OOy4YeHUU
IyTEeM peleHHs] KOHKPETHBIX 3a/lay — CUTyalui (pemieHue KelcoB) OTHOCUTCS K HEUTPOBBIM
UMHUTAMOHHBIM aKTUBHBIM METO/JaM OOydYeHHs] M pacCMaTpWBaeTcs KaK WMHCTPYMEHT,
MO3BOJISIOIINN NTPUMEHUTh TEOPETUYECKHE 3HAHUS K PELICHHUIO MPaKTHYeCKuX 3anad. B koHie
3aHATHS MpernojaBaTellb paccKa3blBaeT psii CUTyallud M MpeasiaraeT HallTH pelieHus A TeX
npo6iem, KoTopble 03ByYeHbI B HUX. [Ipr 3ToM cama mpobiema He UMeeT OJJHO3HAYHbBIX PEIIeHHH.
OOyyaromuecs JODKHBI MPOAHAJIM3UPOBATH CHUTYAIMIO, pa3o0paThCsi B CyTH HpodieMm,
NPEUIOKUTh BO3MOXHBIE pPEIIeHUs W BbIOpaTh jydmiee M3 HuX. braromapst moixydeHHbIM Ha
JIEKIUU 3HAHUSAM, yYalleMycs JIETKO COOTHOCUTH IMOJIy4aeMblil TEOpEeTUUECKUil Oarax 3HaHUil ¢
peaqbHOM NpPaKTUYEeCKOM cuTyauued. bByayuydm WMHTEpakTHBHBIM METOJOM OOYYeHHus, OH
3aBOEBBIBAET TTO3UTHBHOE OTHOIICHHWE CO CTOPOHBI CTYACHTOB, KOTOpbIE BHISAT B HEM
BO3MOXHOCTh TMPOSIBUTh WHUIMATUBY, IOYYBCTBOBaTb CaMOCTOSITEIBHOCTh B OCBOCHHUHU
TEOPETUYECKHX MOJIOKEHHUH 1 OBJIAJICHUN MPAKTHIYECKUMH HaBbIKaMy. He MeHee Ba)KHO | TO, 4TO
aHaM3 CHUTyaluH JIOBOJBHO CHUJIBHO BO3JIEHCTBYeT Ha Mpo(ecCHOHAIN3ALUI0 CTY/IEHTOB,
CIOCOOCTBYET MX B3pOCIEHUIO, GOPMUPYET MHTEPEC U MO3UTUBHYIO MOTUBALIMIO K yuebe. MeTton
HalpaBJIeH HE CTOJBKO Ha OCBOEHHE KOHKPETHBIX 3HAHUM, WIM YMEHUH, CKOJIBKO HA pa3BUTHE
00LIero MHTEJUIEKTYaIbHOIO U KOMMYHUKATUBHOTO IOTEHIIMANA CTYI€HTa U MPernojaBaTes.

310 MeTo1 00yUeHHMsI, TpeITHa3HAYEeHHBIN 1J1s1 COBEPILIEHCTBOBAHUS HABBIKOB U ITOJTyYEHHS
OTIBITA B CIAEAYIOMNX 00JIACTAX:

BBISIBIIEHHE, OTOOD U pelIeHne npooiem;

pabota ¢ nHopmaImenn — OCMBICIICHUE 3HaYEHUS JETaJIeH, OMUCAHHBIX B CUTYaIlUU;
aHaJIu3 ¥ CUHTE3 MH(OpMAIMK U apryMEHTOB;

paboTa ¢ mpenoNIoKeHUSIMH U 3aKJIIOUEHUSIMU;

OLIEHKa aJIbTepPHATHB,;

MIPUHSATHE PELLICHU;

CJIylIaHWe U TOHUMAaHUe IPYTUX JIF0JIeH — HaBbIKH IPYNIIOBON PaOOTHI.

OcHoBHast ~ ¢QyHKIMA  Keic-MeToAa  y4UTb  CTYINEHTOB  peularb  CIOXHbIE
HECTPYKTYpUPOBAHHbBIE MPOOIEMbI, KOTOPbIE HEBO3MOXKHO PEIINTh AHATUTHUYECKUM CIIOCOOOM.
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Kelic akTHBU3HUPYET CTYACHTOB, Pa3BUBACT AaHAIIUTUYECKUE U KOMMYHUKATUBHBIE CITIOCOOHOCTH,
OcCTaBJisisi 00y4aeMbIX OJIUH HAa OJIUH C PEAIbHBIMH CUTYAIHSIMH.

VY4eOHblii Keiic mnpeaHa3HauyeH JUIg MOBBILIEHUS 3(PGEKTUBHOCTH 00pa3oBaTeIbHOU
NeSITeIbHOCTH: B KAQUECTBE WILTIOCTPAIMU JIJIsl PELICHHSI ONPEIEeTIeHHON MPOOIIeMBbl, 0OBICHEHHS
TOT'0 WJIM MHOTO SIBIICHUS, U3yUEHHsI 0COOCHHOCTEH ero MposBIICHUH B pealbHOMN KU3HU, Pa3BUTHUS
KOMIICTCHIIHSI, HAMPABJICHHBIX Ha pa3pellieHUe Pa3InYHBbIX JKU3HEHHBIX U IMPOU3BOJICTBEHHBIX
cuTyalui (MCIONb30BaHHE Keiica MpenanoyiiaraeT WHIUBUAYAIbHYI0O W TPYIIOBYIO paboTy
00yyJaromuxcs).

Mo3zzo60it wimypm (mo3206as amaxa, OpeiuHCMOPpMUnZ) —

[[Iupoko nmpuMeHsIEMBIN CITOCOO IPOAYIIUPOBAHUS HOBBIX UJICH /ISl PEIICHUS HAYYHBIX U
npakTH4eckux mpobsem. Ero 1enp — opranu3zanus KOIEKTUBHON MBICTUTENIBHOM JAeSITeTbHOCTH
[0 TIOMCKY HETPaTUIMOHHBIX MyTeH perieHus mpoOieM. Vcnoip3oBaHHe METOJa MO3TOBOTO
HITYpMa B y4eOHOM IpOILiecce MO3BOJISET PEUIUTh CIASAYIOUINE 3a/1a4u:

TBOPYECKOE YCBOCHHUE CTYEHTAMHU y4eOHOTO MaTepHaa;

CBSI3b TEOPETUUYECKUX 3HAHHUM C TPAKTHKOI;

AKTUBU3AIMS Y4eOHO-TI03HABATEIILHON AEATEIBHOCTH 00yYaeMBbIX;

dbopMupoBaHHE CIIOCOOHOCTH KOHIEHTPUPOBATh BHUMAaHHE M MBICIUTENbHBIE YCWIHS Ha
PELICHUH aKTyaJlbHOW 3aJ1a4u;

dbopMupOBaHUE OMbITA KOJUIEKTUBHOW MBICITUTEILHOMN 1€ATEIHHOCTH.

[Tpobnema, popmynupyemast Ha 3aHATHH 110 METOAMKE MO3TOBOTO IITypMa, JT0JDKHA IMETh
TEOPETUYECKYIO MU MPAKTHYECKYIO aKTyaJbHOCTh W BBI3BIBATh AaKTHBHBIA MHTEPEC CTYACHTOB.
OO6muM TpedoBaHNEM, KOTOPOE HEOOXOAMMO YUUTHIBATH MPU BBIOOpE MPOOIIEMBI JIJIs1 MO3TOBOTO
IITYpMa — BO3MOYXHOCTh MHOTHX HEOJHO3HAYHBIX BAapHAHTOB PEIICHHUS MPOOJIEMBI, KOTOpas
BBIIBUTAETCS Mepe]] yUalluMucs Kak yueOHas 3aa4a.

Humennexkm-kapma

OcoOblif BHUJ 3aITUCH MaTEpPHANIOB B BHJIE paJUaHHOW CTPYKTYPBI, TO €CTh CTPYKTYPHI,
UCXOMAIICH OT IEHTpa K KpasM, TOCTETIEHHO pa3BETBIIONICIHCS Ha 0Ooyiee MEIKHE YacTu.
WHTennexkT-kapTbl MOTYT 3aMEHUTh TPAIAUIMOHHBIA TEKCT, TaOMHIbI, TpaQUKH M CXEMBL.
Hcmonp30BaHne MHTEIUIEKT-KapT CHOCOOCTBYET: TMOBBIIICHHIO MOTHBAIMM W KayeCcTBa 3HAHUU
0o0yJaroImuxcs, UX KOHKYPEHTOCHOCOOHOCTH B 0Opa30BaTeNbHOM IMIpOIEcce; Pa3BUTHIO MX
NPEIMETHOW KOMIETSHIINH; aKTHBHU3AINHU JeSITeIbHOCTH. VIHTEeIUIeKT-KapTa qaeT 00yJaronumMes
BO3MOXXHOCTh: BBISABJISITH cla0Oble MecTa B 3HAaHUM Yy4eOHOro TMpeaMeTra; HayYUThCsS
CaMOCTOSITENIbHOW padoTe C y4eOHBIM M CIPAaBOYHBIM MaTepHAJIAMH; aJalTHPOBATHCS K HOBBIM
YCIOBUSIM CIAaud aTTECTAIIMOHHBIX MEPOMPHATHIA; pa3BUBaTh HHTEIUIEKT, MPOCTPAHCTBEHHOE
MBIIIJIEHHE, YBEPEHHOCTh B CBOMX CHJIaX M CITOCOOHOCTSIX, TO3HABATEIBHYIO aKTUBHOCTb.

Jloknao (npezenmayus)

[Iybnmuunoe  cooOmieHne, TpeAcCTaBisiomee Cco0OM  pa3BEPHYTOE  U3IIOKEHHUE
OTIpeieIeHHOM TEMBI, BOTIpOca porpaMMel. JloKIasl HampaBieHbl Ha OoJiee ri1y0oKoe 3ydeHue
Marepuaia JUCHHUIUIMHBI WM PACCMOTPEHHUS BOIPOCOB ISl JIOTIOJHUTEILHOTO W3yUYCHHS.
HccnenoBatenbCkuii MeTon oOy4deHHs — opraHu3anus oOydyeHHMs Ha OCHOBE IOMCKOBOW,
MI03HABATEBHOM IS TETLHOCTH CTYIEHTOB ITyTEM ITOCTAaHOBKH IPETIOAaBaTeIeM MO3HABATEIbHBIX
U TMPaKTUYECKUX 3ajad, TPeOYIOMIMX CaMOCTOATEIBHOTO TBOpYECKOro pemieHus. CyIIHOCTh
HCCJIEIOBATENILCKOTO MeToJa Oo0y4deHHs] o0ycioBiieHa ero (QyHKuusMu. MeToJ opraHusyet
TBOPUYECKUU TIOMCK W TPUMEHEHHWE 3HAHWM, SBISETCS ycloBHeM (HOpPMHpPOBAHHS HHTEpeca,
MOTPEOHOCTH B TBOPUECKOU JEATETHLHOCTH, B CAMOOOPa30BaHUH.

Konnoxkeuymuol

KomnektuBHass ¢opma paccMOTpeHHMsI H  3aKpeIuleHUs Yy4eOHOro marepuaa.
KonmokBuymbl SBISIOTCS OJHUM W3 BUAOB TMPAKTUYECKUX 3aHATHH, MpeIHA3HAYCHHBIX IS
yrayOJIeHHOTO U3YYEeHUS TUCHUIUIUHBI, IPOBOJSATCS B MHTEPAKTUBHOM pekuMe. Ha 3ansaTusx no
TeMe KOJUTOKBHYMa pa3OUparoTCsi BOMPOCHI, U 3aTEM BMECTE C MPerogaBaTesieM MPOBOIUTCS HX
o0cyxJeHre, KOTOPOe HallpaBJIEHO Ha 3aKperyieHre Marepuana, GopMUpoBaHHE HABBIKOB BECTH
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MOJIEMUKY, Pa3BUTHE CaMOCTOSITEIBHOCTH M KPUTUYHOCTH MBINUICHHUS, HA CIHOCOOHOCTh
CTYJICHTOB OpPHUEHTHUPOBAThCA B OOJBIIMX HWHPOPMAIIMOHHBIX TIOTOKaX, BBIPaOAThIBATh U
OTCTauBaTh COOCTBEHHYIO MO3UIIUIO 10 MPOOIEMHBIM BOIIPOCaM y4eOHOM TUCIUTUIMHEIL.

B kadecTBe METOJOB HMHTEPAKTHBHOIO OOYUEHHS HA KOJUIOKBHYMaX HCIIOJIB3YIOTCS:
pa3BepHyTas 6ecena, TUCIYT, Ipecc-KOH(EepeHIIHS.

Pazeepuymas beceoa

[Ipeanonaraer NOArOTOBKY CTYAEHTOB IO Ka)KJOMY BOIIPOCY IJIaHA 3aHATUS C €IUHBIM
JUTSL BCEX TMEPEYHEM PEKOMEHIyeMOW 00s3aTeIbHOM U JOMOJHUTEILHON TuTepaTyphl. Jlokmaast
TOTOBSTCS CTYJI€EHTaMU 110 3apaHee NPeJI0KEHHONW TEMaTHKe.

Hucnym

Wmeet psin TOCTOMHCTB B Tpymie. JIucinyT MoXeT ObITh BBI3BAaH MPENOIaBaTEeNIeM B X0O/I€
3aHATUS WIM K€ 3apaHee IUTAHUpyeTcs M. B XoJie MoJeMHUKH CTyIAeHTHl (OPMHUPYIOT y cels
HAXOJYUBOCTh, OBICTPOTY MBICIIUTEIHHON PEAKITHH.

Ilpecc-kongepenyus.

[IpenogaBatens mopydyaeT HECKOJIBKHM CTYAEHTaM IMOATOTOBHUTH KpaTKue (TE3UCHBIC)
coob1enus. [locne 10kIan0B CTYIEHTHI 3a/1at0T BOIIPOCHI, HA KOTOPBIE OTBEYAIOT JOKIATUUKU U
Jpyrue 4ieHbl SKCIEPTHOM rpyniibl. Ha 0CHOBE BOIPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOPUECKAs
JIUCKYCCHsI BMECTE C IPENOAaBaTEIEM.

Huckyccusn

®dopma yueOHOU pabOTHI, B paMKax KOTOPOW CTYACHTHI BBICKA3bIBAIOT CBOC MHCHHE II0
npobieme, 3aJaHHON TpenojaBareneM. [IpoBeneHune AMCKyccHid TO TPOOJIEMHBIM BOMPOCAM
MOJIpa3yMeBaeT MpelBapuTelIbHOE HAMMCAaHUE ICCe, TE3UCOB WU pedepaToB MO MPeI0KEHHON
TEMaTHUKeE.

Bonpocui ona nposedenus pydescrnozo KOHmpona 3HaHuil
HcTopust OTKPBITHSI KOOPIUHAIIMOHHBIX COSTUHEHHM.
Krnaccuueckue Teopun oOpazoBaHusi KOOPAUHAITMOHHBIX COSTUHEHUMN.
OcHOBHBIE MOJIO)KEHUSI KOOPAMHALMOHHOM Teopuu A. BepHepa.
CTpyKTypa KOOPJAMHAITMOHHBIX COCTMHEHUM (KOMILIEKCOOOpa30BaTelb, KOOPAMHAIIMOHHOE
YHCIIO).
Jluranapl (MOHO- ¥ TIOJIUCHTATHBIE).
Knaccudukanus KOMIIEKCHBIX COSAMHEHUN B 3aBUCUMOCTH OT 3apsiia BHyTpEHHEH cephl.
Knaccudukaimss KOMIUIEKCHBIX COEAMHEHUHN B 3aBUCUMOCTH OT TIPUPOIBI JIUTAH/IOB.
[{uknnyeckue KOMIUIEKCHBIE COSTMHEHUS.
[TonusiaepHpie KOMITJIEKCHBIE COCTUHEHHS.
10. Homenknatypa KOOpAMHAIIMOHHBIX coequHeHmi. [IpaBuiia cocrapneHus: Ha3BaHUN pPa3HBIX
THTIOB KOOPHMHAIIMOHHBIX COSTHHCHU.
11. V3omepust KOOPIMHAIMOHHBIX COCTUHEHUI:
® TeoMeTpHYecKas H30MepHs;
1IHC-, TPAHC-U30MEPHS,;
KOOpIUHAIIMOHHAS U30MEPHS;
KOOPIUHAIIMOHHAS TTOTUMEPHSI;
MOHH3AIIMOHHAS U30MEPHS,;
ruapaTHasl U30MEpHS;
CBSA3€Bas U30MEPUSI;
® omnTHYECKast U30MEpHsl.
12. TIpupoga XUMHYECKOH CBSI3W B KOOPIMHAIIMOHHBIX COCTUHCHHSIX.
13. DnekrpocTaTuyecKkue MpeacTaBICHHUS.
14. Meton BaneHTHBIX cBs3ei. CyIIHOCTh JOHOPHO-AKIIETITOPHOTO MEXaHU3Ma 00pa30BaHM
KOOPJAMHALIMOHHOM CBSI3HU.

el NS
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49.

50.
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53.
54.
55.

Tunel ruOpuAM3aIIIY ATOMHBIX OpOUTANICH MPU 00pa30BaHUHM KOOPIUHAITMOHHBIX
COCIMHEHUH U TeOMEeTpHUYECKast KOH(PUTYpAIHsi KOMILIEKCOB.
n- JlaTuBHAs CBsA3b M €€ BIMsIHUE Ha 3P dEKTUBHBIN 3apsi1 IEHTPAIbHOTO HOHA.
Teopus KpUCTAIITUYECKOTO TOJIA.
Cxemsl pacuierieHus d-opouTaieii MeTaia B OKTad APUIECKOM, TETPAdIPUICCKOM H
KBaJPATHOM IOJISIX JIUTaH/I0B.
[TapameTp pacuienieHus ¥ €ro SKCIePUMEHTATILHOE ONPECIICHHE.
CHeKTpOXUMUYECKUM Pl JIUTAH/IOB.
BEICOKOCTIMHOBEIE K HU3KOCIIMHOBAE KOMILIEKCHI.
OOBsicCHEeHNE OKPACKH KOMITJICKCHBIX COSTMHEHUH 110 TEOPHH KPUCTAILITUIECKOTO TOJIS.
Teopus nons uranoB. OCHOBHBIE MOJIOKEHUS METOJIa MOJICKY I PHBIXOpOUTAJICH.
B3anMHoe BnusiHue TUranioB. SIBiIeHUE TPAHCBIUSIHUS.
Psin muranaoB, pacnosIoKEHHBIX 110 UX TPAHCBIUSHUIO.
OCHOBHBIE TEOPETUUYECKUE MPEACTABICHUS O MEXaHU3ME TPAHCBIUSHUS.
DddexT unc-BausHUS.
[ToBenenne KOMIUIEKCHBIX COEIMHEHUM B pacTBOpe. [lepBudinast 1 BTOpuyHask JUCCOLMAIIIH.
Crynenuatsie U OOIIME KOHCTAaHTHI HECTOWKOCTH.
[TonosxeHure 371€MEHTOB B IEPUOINUYECKON CUCTEME U UX CIIOCOOHOCTD K
KOMILIEKCOOOPa30BaHUIO.
JKecTkre u MITKHE KHCIOTBI 1 OCHOBAHHSL.
XenatHbli 2P PeKT.
PaBHOBecHs B pacTBOpax KOMILIEKCHBIX COCIMHCHHM.
YcnoBusi, onpenensionye HapaBieHUe peakiuii B pacTBOpax KOMILJIEKCHBIX COCTUHEHUMN.
TepMmonrHaMuyeckasi yCTOMUMBOCTh KOMILIEKCOB U TPAHCBIIMSHHE.
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA KOOPAMHAITMOHHBIX COCTMHEHUM.
VYpaBuenue HepHcra U151 OKMCIUTENbHO-BOCCTAHOBUTENBHOTO 3JIEKTPOA.
YcnoBue caMmonpou3BOJIBHOTO MPOTEKAHUS OKUCTUTEIFHO-BOCCTAHOBUTEIILHON PEAKITUU.
KoHctanTa paBHOBECHSI OKMCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIINH.
Brustaue npupoapl TUTraH10B Ha OKUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIE CBOMCTRA.
Bubl oKMCINTENBHO-BOCCTAHOBUTEIBHBIX MPEBPALICHUH KOOPIMHALMOHHBIX COEAMHEHUH.
Peakiun oKuCIUTENHHOTO MPUCOSTUHEHUS.
KucnotHo-ocHOBHBIE CBOMCTBA KOOPAUHALIMOHHBIX COEUHEHU.
AKBO-TUJIPOKCOTIPEBpAIIEHUs. AMUI0-PEAKITUH.
@akTOpbl, OT KOTOPBIX 3aBUCAT KUCIOTHBIE CBOMCTBA KOMILIEKCA: CTENEHb OKUCICHUS
KOMILIEKCOO0pa30BaTesl, 3apsii BHyTpeHHEN c(epbl, KUCIOTHBIE CBOMCTBA B
HEKOOPJIMHUPOBAHHOM COCTOSTHUU, COCTaB BHYTPEHHEH chephi.
TpancBnusIHUE U KUCITIOTHO-OCHOBHBIE CBOMCTBA. CBSI3b MEXK/y aKBATAIIMOHHBIMHU U
MPOTOJUTUYECKUMU PAaBHOBECUSIMH.
Teopernyeckre OCHOBBI CHHTE3a KOOPIMHAIIMOHHBIX COSAMHEHUH.
TepMonnHaMUYecKuit 1 KHHETHUECKUN (DaKTOPHI, ONPEISISIFOIINE HATPABICHNE PEeaKIIHiA
3aMEICHHUS.
Ponb pacTBOpuMOCTH KOMITIOHEHTOB PEAKIIMU, CHHTE3 B HEBOJHBIX cpenax. Bnusuaue pH
Cpenbl.
Hcnonbs30BaHne OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH AJI1 CUHTE3a
KOOPJIMHAIIMOHHBIX COSTUHEHUH.
Buemrnecdepnbie u BHyTpUC()EpHBIEOKUCTUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH.
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUU TPUCOCTUHECHHS.
TepMmuueckue npeBpalieHns] KOOPAUHAITMOHHBIX COETUHEHUM.
[IpumeHeHne KOOpAMHAIMOHHBIX COCIMHEHUN B aHAJTUTUYECKON XUMUU.
MeTamioKOMIIEKCHBIN KaTaln3, peakui TOMOI€HHOT0 KaTajanu3a ¢ y4acTUeM KOMILIEKCOB.
buoneoprannyueckas XuMus ¥ MEAUITTHA.
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56.
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58.
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10.

11.

12.
13.
14.
15.

16.

17.
18.

19.
20.

21.

22.
23.
24.
25.
26.

27.

[TonsiTre 0 OMOKOOPAMHALIMOHHON XUMHH. BOKOMILIEKCH 1 OMOKIIACTEPHI.
dororpaduueckas XuMUsi, KPACUTEIH U TUTMECHTEHI.

XuMuyeckasi TEXHOJIOTUS, THIPOMETAILTYpPrus U Ip. 00JacTh MPUMEHEHUS
KOOPJAMHALIMOHHBIX COCIUHEHUMU.

IIpumepHbIe BONPOCHI U YIIPAKHEHHS Il MPAKTHYECKUX 3aHATHI

[IpuBeauTe MpuMep B3aUMHOIO BIIMSIHUS aTOMOB B MOJIEKYJIE HA PUMEPE KOOPIMHAITMOHHBIX
COCIUHCHH.
Uto Takoe TpaHc-3hdexT? Bo3MokeH aM OH I OKTAadIPHUYECKOTO U TETPadIPHIECKOTO
KOOPJAMHALIMOHHOTO HOHA?
Kakue Guosorrnueckue nporecchl HAyT C y4aCTHEM KOMIUICKCHBIX COCTMHEHUI?
OO0pazoBaHue KakKuX THIIOB KOMIUIEKCOB COMIPOBOXKIAETCS MUKIH3AINEeH MOJIeKyIbl? OT dero
3aBUCUT MPOYHOCTh ImuKiIa? Kakue mukiael sSBIstoTCs HambOosiee npouHbsiMu? IlpaBuiio
Uyraesa.
Kakue Tunel tuOpuau3anuy XapakTepHbl I HOHA TUTaHa (+4) B KOMIUICKCHBIX
COCIUHCHHUIX ?
Kakue Ttumel tHOpuau3anuu XapaKTepHBl I HOHA Jkene3a (+3) B KOMIUIEKCHBIX
COCIUHCHHUIX ?
Uem 00ycioBiIeHbI TapaMarHUTHBIE CBOMCTBA KOMIUIEKCOB. Korya koMIuiekc 1uaMmaranutex?
Ha yem ocHOBaHO NpUMEHEHHE KOMIUIEKCOB B KaUYECTBE aHATUTHYECKUX PEareHTOB?
Kakue cBoiicTBa aHaIM3upyeMoro o0beKTa MOKHO MOIU(PUIIMPOBATh OCPEICTBOM PEAKIIMU
o0Opa3zoBaHHs KOMILIEKca?
KakoBbI IPEeUMYIIEeCTBa MIPUMEHEHUS peakiuit KOMILIEKCOOOpa3oBaHus B
METaJUTyprHu€CKOU MPOMBIIIIIEHHOCTH?
[IpuBenuTe mpUMEpPHl MEXAaHU3MOB JCHCTBUS HMOHOOOMEHHBIX CMOJI, COJEpIKAIINX
KOMIUIEKCOOOpa3oBaHre B Ka4eCTBE dTana OYHCTKH.
Uro takoe katanmuzatopsl Llurnepa-Hatra?
Kakue merannsl 00pasyrot karanuzaTopsl Llurnepa-Harra?
[IpuBenuTe MexaHu3M nelcTBus Katanuzaropa Llurnepa-Harra?
KakoB MexaHu3M KaTanu3a IMpolecca TUAPUPOBAHUS HEMPENEIbHBIX YIIE€BOAOPOAOB C
y4acTHEM KapOOHWJIbHBIX KOMIUIEKCOB METAJNIOB?
[IpuBenquTe MeXaHW3M LMKIMYECKOM W JMHEHHOM MonMMepu3aluu anetuieHa. Kakoi
KOMIUIEKC KaTaTU3UPYyET 3Ty peakiuio?
B gem coctout mexanusm peakuuu Opunens-Kpadrea?
[IpuBenuTe mMpuUMeEpHI MOJYITPOBOJIHUKOB Ha OCHOBE KOMILJIEKCHBIX coequHeHuid. K kakum
TUIIAM KOMIUIEKCOB OHM MPUHAJJIEXAT?
[IpuBenuTe MpUMEPHI CTPYKTYP XEIaTO-TIOIUMEPOB.
HazoBure Bce pa3iesnsl MPOMBIIIUIEHHOCTH, TJe HanboJiee 4acTo MPUMEHSIOTCS KOMIUIEKCHBIE
COCIUHCHMUS.
Kakue kpurepuu MO3BOJISAIOT HAaWTH HAOOp BO3MOXKHBIX KOOPAMHAIMOHHBIX YHUCEN IS
JTAaHHOTO KaTHOHA.
Kak HaiiTu Haubosee xapakTepHOE KOOPIUHAIIMOHHOE YHCIIO U3 BCEX BO3ZMOXKHBIX.
Uto Takoe KPUTUYECKOE OTHOLIEHHUE PAIUYCOB.
Buasl nonspuzanuu. [onspuzanms B KOMILIEKCAX.
Kaxk ¢ mo3unuii moisipu3aiinOHHBIX MPEACTABICHUH TPAKTYETCsl TpaHC-2(P(DEKT.
[TpuBeauTe mpuMepsl 0OpaIeHUs] YCTOMYUBOCTH KOMILJIEKCOB OHOTO M TOTO ke Tuma. C 4yem
CBSI3aHO TaKOE SIBJICHHE?
HazoBuTe nanHbIe KOMIUIEKCHBIE COSTUHEHUS, YKAXKUTE KOMILIEKCO00pa30BaTelNb U JINTaH/IbI,
KOOPJMHAIIMOHHOE YHCIIO0 W 3apsij KOMILIEKCOOOpa3oBaTelis, BHEUIHIOK W BHYTPEHHIOIO
cdepsl. Kak nmpotekaer npoiiecc JUCCOIUAIIUN ITUX KOMIUIEKCHBIX COSAMHEHHIA B pacTBOpe?
Hammmure BeipaskeHue 115t 001el KOHCTaHThl HECTOMKOCTH KOMIUIEKCHOTO MOHA.
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35.
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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)e].
CoctaBbTe GOPMYIIBI CIACTYIOIUX COCTMHECHUI:
rexcarmanodeppar (I1) xanws,
cyibdar auxioporerpaammuaxpoma (1),
HHUTPAT IUHUTPOXJIOpOTpUaMMHUHILIATHHBI (1V),
rexcaxjopopozat (111) ammonus,
xJytopu xsopoauammunHaksanamiaaus (1),
terpaHuTpoauaMMuakooansTar (1) kamus,
JUHATPOAMAMMUHILIATHHA,
TPUOPOMOTPHAMMUHKOOATHT,
rekcaruipokcoctuouar (V) Harpusi.
U3 kakux couseit MoxkHO mony4unth K3[Fe(CN)g]? HanuminTe ypaBHEHHE pEaKIHH.
N3BecTHO, uTO U3 pacTBOopa KomiiekcHou coiu CoCls * 6NH3 HuTpat cepebpa ocaxxmaaer Bech
xyop, a u3 pactBopa CoCls ¢ 5NHz tonpko 2/3 xinopa. Mcxonas u3 3TOro, HamuimmTe
KOOPIMHAI[MOHHBIC (POPMYJIbI 000MX COCTUHECHUI U YPAaBHCHUS UX JTHCCOLUALINY.
Kakoe ocnoBanue siBisiercst 6osnee cuibHbiM: CU(OH),2 wan kommiekcuoe [Cu(NHz)4](OH)2?
[Touemy?
Hamucats B MoOJIEKYJISIpHOH M WOHHON (opme ypaBHenue peakiuu Mexay Cu(NOz): u
KsFe(CN)s], npoTtekaroeii ¢ oopazoBanuem ocagaka Cuz[Fe(CN)e].
[onp3ysick TaONMMIEH KOHCTAHT HECTOMKOCTH, PACIOJIOXKHTh B TOPSAKE TOBBIIICHHS
yeroitunBocTy cenyromue nousr: [CA(NH3)s]?*, [CU(CN)4]%, [Ag(NHs)2]", [Hgls]*.
[Mpu no6asnernn HNO3 wim KCN wan Metaummueckoro 1uHka B pactsop [Ag(NHz)2]Cl
xoMmIiekcHbI noH [Ag(NH3)2]" paspymaercs u oOpasyercs HOBBIM KOMILUIEKCHBIM HOH.
HanucaTth ypaBHEHHS COOTBETCTBYIOLIMX PEAKIUU B MOJIEKYJSIPHOM M MOHHOW (dopMe H
OOBSICHUTh TIPUYMHY UX TPOTCKAHHSI.
JlaTh aHaIM3 XUMHUYECKON CBSI3U MEX Ty IICHTPAIbHBIM aTOMOM H JINTaHIaMH B KOMITJIEKCHBIX
nonax [Cu(NHs)a]?*, [Hgls]>, [Ag(CN);]". Kakos xapaktep TruOpuamsanuu opoOuTaneit
[EHTpaJIbHOTO aToMa’?
O65scHUTH, Toyemy HoH [COFs]®” mapamarauten, a non [CO(CN)s]*~ muamarauTen.
OO0bsicHUTh, TTOUueMy coeauHeHus 3oiota (I) He okpamensl, a coeauHenus 3omora (III) —
OKpAIIICHBI.
Wor [NiCls]> mnapamarmmten, a wuon [Ni(CN)4]* muamarmmten. OnpejnemuTs THII
ru6pummanmu AO nona Ni?* 1 mpocTpaHCTBEHHYIO CTPYKTYPY KaK/J0T0 KOMILIEKCHOTO HOHA.
Hon [Fe(CN)e]* nmmamaramren. Ompenemuts THH TuOpmmmsammn AO wona Fe?* n
MPOCTPAHCTBEHHYIO CTPYKTYPY KOMIUIEKCHOTO HOHA.
Kak mpoucxomuT pacuieruieHne SHEpPreTUYecKuX YpoBHEH d-opOuTaneit moa AecTBHEM
AIIEKTPOCTATUYECKOTO TOJsI JIUTaHA0B B KoopauHainmoHHbIX coenuHeHusx Ko[NiCls] u
K3[Cr(SCN)e]?
Hcnonb3ys siBICHHE TPAHC-BIMSHUS B KOMIUIEKCHBIX coenHeHUsX miatubl (1), Hamumme
ypaBHEHHE peakiuu, mo kotopoit ucxos uz Ko[PtCls] moxuo momyunts muc-[Pt(NH3)2Cly].
Vcnonb3ys sBJICHHE TpPAHC-BIUSHUSUIMTAHIOB B KOOPJAMHAIMOHHBIX COCITUHEHHSX
wiatunbl(I), cocTaBbTe ypaBHEHHUS peaKInii, C TOMOIIBIO KOTOPBIX MOXKHO TTOJIYYHTh TPAHC-
K[Pt(NH3)(CN)CI2] u uc-[Pt(H20)2Cl2], ecnu HCXOTHBIM BEIIECTBOM
apnsercaTeTpaxyuoporuiatuHar(ll) xamms.
CocTaBbTe ypaBHEHHUS MPOTOJUTHUYCCKUX PEAKIMA B BOAHOM PACTBOPE Ui KOMILICKCOB,
NpOSBIAIOIMX ~ KHucHoTHle  cBoiictBa  [Cr(H20)sCl]%*,  ocHoBHBIE  cBoiicTBa
[CrPy2(H20)30OH]?*" u cBoiictBa amdomnuros [Zn(H20)s0H]".
3aKOHYHUTE YpaBHEHUS PEAKIIHi, Moaoepute KodOPUIueHTH:
Naz[Sn(OH)4] + BiClz+ NaOH—;
[Cu(NHz3)4](OH).+ CO —.
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I[IpumepHbIe TUNIBI 32124
Brerunciuth Maccy cepebpa, oOpasyromierocss nmpu JASHMCTBUU M30bITKa IuHKA Ha 300 i
pactBopa xjopuaa quammuHcepeodpa (1) ¢ konnenTpanwueii 0,2 MOJb/T.
Boeranciute 06bem 0,1 M pactBopa THOCY/Ib(Mara Hatpus NaxS203, HEOOXOAUMBIN I
pactBopenus 3,76 T Opomuaa cepedpa.
Brerunciute Maccy cynbgara rekcaammuaaukens (II), kotopeiii obpasyercs npu aeicTBUN
u30bITKa pacTBopa ammuaka Ha 500 mit pactBopa cynbdara aukens (1) ¢ kornentparueit 0,08
MOJIb/JI.
Boraucnute maccy 30 % pacTBopa ruIpoKcHAa Kaiaus, Heooxoaumoro ais nobasienus k 500
mi 0,2 H. pacTBopa cyib(ara HuHKa 1715 o0pa3oBanus terparuapokconunkara(ll) kamus.
Boraucnute 066eM0,1 H. pactBopa AgNO3, HeoOXxoauMoro s ocaxkaeHus uonos C1™ u3
[Cr(H20)sCI]Cl2, conepxarerocs B 25 mi 0,1 M pacTBopa ero.
Jlns  ocaxaeHus XJIOPUA-HUOHOB, COCTaBJSIONIMX BHEIIHIO cepy KOMILJIEKCHOTO
coequaenus coctaBa CrClz35H20, uz 100 M 0,02M ero pactBopa, morpedoBaiocs 20 mia 0,2M
pactBopa AgNQOs. Ilo pe3ymbTaTam 3TOTO OIBITA COCTABHTE KOOPIUHAIMOHHYIO (BOPMYITY
UCXOJHOTO COCTUHEHHUSI.

. Vcranosure, Bemazet i npu 25°C ocanok, ecitu cMemmaTh paBabie 066embl 0,005M pacTBopa

xomiiekca [Ag(NH3)2]", comepkamiero oJHOMMEHHBIA JuraHn ¢ Konuenrparmei 0,052
mouis/11, 1 0,25M pactBopa Cl” -nona. OOmas koncranrta obpasosanus [Ag(NHsz)2]" pasua
1,6:107; TIPAgci = 1,8-107%0,
Berunciute AG nponecca [Ni(CN)4]? <> Ni2* + 4CN-, ecimu Ky = 1,0-1022 mpu 298K.
Koncranra Hectoiikoctu mona [Zn(OH)s]?mpu 25°C pasma 7,08-1078, Brrumciure AG®
npouecca [ZN(OH)4]> < Zn?* + 40Hwu mokaxuTe, Kakas PEaKIUs MOXKET IIPOTEKATh
CaMOTIPOHM3BOJILHO B PACTBOPE, COJACPIKAIIEM STH HOHBI.
Wsmenenue sueprun ['no6ca s mpouecca [Cu(CN)2]” <> Cu® + 2CNpu 298 K pasno 137,0
k/[/Momb. Beiuncinute KOHCTAaHTY HECTOMKOCTH 3TOTO0 KOMITJIEKCHOTO HOHA.
PaccunraiiTe KOHCTaHTY paBHOBECHS pEaKIIMU
[Co(NH3)e]*" + 6CN" + 6 H20 <> [Co(CN)s]* + 6 NH3-H20Omo 3na4enusM 0OIIHX KOHCTAHT
obpazopanns kommnekco (Bs([CO(NH3)s]*") = 1,6:10%, Bs([Co(CN)e]*) = 1,0-10%%) n
YKaXHUTE MPEUMYIICCTBEHHOE HAIIPABIICHUE MPOTCKAHMS PEaKIIHH.
MoryT 11 caMONPOU3BOIBHO MPOTEKATH cieaytoue peakuun? [loaTBepIuTh pacueTaMus:

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

6) K2o[PdBr4] + Kz[PtBrs] —Kz[PdBre] + Ko[PtBr4].
PaccumuTaiitTe KOHCTaHTBI PABHOBECHUS CIEIYIOMINX PEAKIUN:

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

0) Ks[Fe(CN)g] + Ko[IrClg] — Ks3[Fe(CN)e] + K3[IrCls].

IIpumepHas TemaTuka pedgeparos
Bxnan pycckux y4eHbIX B KOOPIAMHAIIMOHHYIO XUMUIO.
Kunetnka n MexaHu3Mm peakiuii KoMILuIeKcooOpa3oBaHUsl.
buonorudeckas pojib KOOpAMHALMOHHBIX COEMHEHUH IIIATUHOBBIX METAJIIIOB.
broxoMIiiekchl ¢ aHHOHAMH HCOPraHNYCCKUX KHUCJIOT.
Buokommiekcsl ¢ aMUHOKHUCIOTaMU U Oenkamu. TpaHCTIOPT HOHOB METAJJIOB XEIaTHBIMU U
MaKpOHI/IKJ'H/I‘-IeCKI/IMI/I6I/IOHI/IFaHHaMI/I.
Buokommexcs ¢ mophupuHamu. SBieHHe SKCTPAKOOPIMHAINH.
TOKCHYHOCTH METAIIOB: POJIb KOMIIJIEKCOOOPa30BaHusl.
KoopanHanyoHHbIE COETMHEHUS KaK aHATUTUUECKNUE PEareHTHI.
KoopauHanvoHHBIE COEIMHEHUS KaK KaTaau3aTopbl. MeTalIIOKOMITJIEKCHBIM KaTajIus.

. KOOp,Z[I/IHaLII/IOHHBIC COCAUHCHUS KaK OPTaHUYCCKUC KPACUTCIIN U HCOPTaHNYCCKUC

IMUTMCHTEI.
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KoopauHanyoHHBIE COEIMHEHUS B XUMUYECKOM TEXHOJIOTHH.

IIpuMeHeHrne KOOPAMHALIMOHHBIX COEIMHEHNN B Ka4eCTBE JICKAPCTBEHHBIX IIPENapaToB.
KpayH-3¢upbl 1 UX METAJUIOKOMITJIEKCHI.

Kpunrane!.

AMOUIEHTaTHBICIUTaH bl B COBPEMEHHOM XMMUU KOOPIUHALIMOHHBIX COEAUHEHHH.
KoOHCTaHTBI yCTOMYMBOCTH KOOPAMHALMOHHBIX COCIMHEHUN U METOJIbI UX OIPEIEICHUS.
Buael n3oMepuy KOOPIMHALMOHHBIX COCIUHEHU.

OcHOBHBIE TUIIBI 1 HOMEHKJIATypa KOOPANHALIMOHHBIX COEIMHEHUH.

dusnueckue U GU3NKO-XUMHUECKUE METO/Ibl UCCIIEI0BaHUS KOOPAUHAIIMOHHBIX
COCIMHEHUM.

CuHTEe3 KOOpIMHALMOHHBIX COCJUHEHHM.

XHUMHUYECKas CBA3b B KOOPAMHALIMOHHBIX COCIUHEHUSX.

Kucn0oTHO-0CHOBHBIE CBOMCTBA KOOPAUHALMOHHBIX COEIUHEHMSIX.
OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA KOOPIMHALIMOHHBIX COETMHEHUSX.
PaBHOBecus B pacTBOpax KOOPAMHALMOHHBIX COEAUHEHUN.

B3anMHOe BIMsIHHE JTUTaHIOB BO BHYTPEHHEH cepe KOOPINHAIIMOHHBIX COSAMHEHUI.

Bonpocsl k 3auery

HcTopust OTKpBITHSI KOOPAUHALMOHHBIX COCIUHEHHH.

Knaccuueckue Teopun o0pa3oBaHusi KOOPIMHAMOHHBIX COETUHEHUI.

OcHOBHBIE TIOJIOKEHUST KOOPIMHALIMOHHOM Teopuu A. BepHepa.

CrpyKTypa KOOpAMHALMOHHBIX COEIMHEHUH (KOMILIEKCOO0pa30oBaTelb, KOOPAUHALIMOHHOE
YUCJIO0).

Jluranzel (MOHO- M MOJIMACHTATHBIE).

Knaccudukanus KOMIUIEKCHBIX CO€IMHEHUH B 3aBUCHUMOCTH OT 3apsiia BHyTpEHHEHN cephl.

Knaccugukaius KOMIUIEKCHBIX CO€AMHEHUH B 3aBUCUMOCTH OT IPUPO/IbI JIUTAH/IOB.

[[uKnMYecKre KOMIUIEKCHBIE COEIUHEHHUS.

[TonusnepHbIe KOMIIJIEKCHBIE COCIUHEHHUS.

HomeHknmarypa koopAuHAaMOHHBIX coeMHeH. [IpaBuiia cocTaBieHUsI Ha3BaHUN Pa3HbIX
TUIIOB KOOPAMHALIMOHHBIX COEUHEHUN.

N3omeprs KOOpAVMHALMOHHBIX COCIMHEHHM:

reOMETpUYECKast U30MEPUS;

LMC-, TPAHC-U30MEpHS;

KOOPJIMHALIMOHHAs H30MEPHS;

KOOPJAMHALIMOHHAS ITOJIUMEPHS;

MOHU3ALIMOHHAs N30MEpHs;

TUAPATHASI U30MEPHSI;

CBSI3€Basi U30MEPHS;

ONTHYECKasi U30MEPH.

IIpuposa XMMHUYECKO CBSA3U B KOOPANHALMOHHBIX COCANHEHUAX.

DIIEKTPOCTATUYECKNE MTPEICTABICHMUS.

Mertoa BajeHTHBIX cBsi3eil. CyIIHOCTh TOHOPHO-AKIIEITOPHOT'O MeXaHU3Ma 00pa30BaHus
KOOPJIMHALIMOHHOM CBSI3H.

Tumnbl rubpuIN3aUl AaTOMHBIX OpOUTasel mpu 00pa3oBaHUHM KOOPAMHAITMOHHBIX
COEIMHEHUH U reoMeTprueckas KOH(UTypaius KOMIUIEKCOB.

n- JlaTuBHAas CBA3b U ee BIUsSHUE Ha () ()EKTUBHBIN 3apsi/l IIEHTPAIBHOTO HOHA.

Teoprs KpUCTAIINYECKOTO MOJIA.

CxewMsl paciierieHus d-opOuTaneil MeTaia B OKTadIpHYECKOM, TETPAdIPHIECKOM U
KBaJIPaTHOM IIOJISIX JIUTAH/IOB.

[TapameTp pacLIEIUICHUS U €70 YKCIIEPUMEHTAIILHOE ONIPEICIICHHUE.
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CHeKTpOXUMHYECKUM psifl INTAH]IOB.

BpICOKOCIIMHOBBIE M HU3KOCIIMHOBAE KOMILIEKCHI.

OOBsicHEHHE OKPACKU KOMIUIEKCHBIX COEMHEHUH 110 TEOPUH KPUCTAIUINYECKOTO MOJIS.

Teopus nomnst nuranaoB. OCHOBHBIE MTOJIOKEHHS METO1a MOJICKYJISIPHBIXOpOHUTAJICH.

B3anmHoOe BiIMsHUE TUraHO0B. SIBlIeHNE TPAHCBIIUSHUA.

Psin nurannoB, pacnosoKEHHBIX 110 UX TPAHCBIIUSHUIO.

OCHOBHBIE TEOPETHYECKHE IIPEICTABICHNS O MEXaHU3ME TPAHCBIIUSHUA.

Db dexT uc-BausHUSA.

IToBeneHnEe KOMIUIEKCHBIX COEAMHEHNH B pacTBope. [lepBuuHas n BTOpUYHAsL JUCCOLMALIUN.
CrymneHyarsie U 001IMe KOHCTAHTHI HECTOHKOCTH.

[TonoxeHue 371€MEHTOB B IEPUOANYECKON CUCTEME U UX CIIOCOOHOCTh K
KOMIUIEKCOOOpa30BaHUIO.

JKecTkne n MATKUE KUCIOTHI U OCHOBaHUS.

XemaTHbl 2P PEKT.

PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COCINHEHUM.

VYcnoBus, onpenensaonye HallpaBiaeHue peakuuii B paCTBOPaxX KOMIIEKCHBIX COCIMHEHHM.

TepMoanHaMuyecKkasi yCTOMYUBOCTh KOMIUIEKCOB U TPAHCBIIUSHUE.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KOOPIMHALIMOHHBIX COEIMHEHUH.

YpaBHenue HepHcTa Uil OKHCIUTENIBHO-BOCCTAHOBUTEIBLHOIO JIEKTPOAA.

VYcenoBue caMOnpOn3BOJIBHOTO MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHON PEAKIIUH.

KoHcTaHTa paBHOBECHS OKUCIATEIBHO-BOCCTAHOBUTEIIBHONW PEAKIIMH.

BnusiHue npuposl TMraiioB Ha OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOKCTBA.

Buasl oKHCINTEIBHO-BOCCTAHOBUTEIIBHBIX IIPEBPALICHUN KOOPINHALMOHHBIX COCIUHEHUN.

Peakuun OKMCIUTEIBHOTO IPUCOEAMHEHHUS.

KuCI10THO-OCHOBHBIE CBOMCTBA KOOPANHAMOHHBIX COECIUHEHUM.

AKBO-THIPOKCOIIpEBpALLIEHUS. AMHI0-PEaKLINH.

@DakTOpBI, OT KOTOPBIX 3aBUCAT KHCIOTHBIE CBOMCTBA KOMILIEKCA: CTENIEHb OKUCIICHUS
KOMILJIEKCO0Opa3oBates, 3apsii BHyTpeHHeH cepbl, KUCIOTHBIE CBOWCTBA B
HEKOOPJAMHUPOBAHHOM COCTOSTHUH, COCTaB BHYTPEHHEN c(ephl.

TpaHCcBIUSHUE U KUCIIOTHO-OCHOBHBIE CBOMCTBA. CBsA3b MEXKY aKBATALlUOHHBIMU U
MIPOTOJIUTUYECKUMHU PAaBHOBECUSIMH.

TeopeTnyeckre OCHOBBI CUHTE3a KOOPAUHALIMOHHBIX COEIUHEHUMN.

TepMoaHaMUYECKUN U KHHETUUECKUN (DaKTOPBI, ONpEEIONINe HallpaBIeHUEe PEaKIUil
3aMEILICHMUS.

Ponp pacTBOprMOCTH KOMIIOHEHTOB PEAKLIMN, CUHTE3 B HEBOJHBIX cpenax. Bimsaue pH
Cpenbl.

Hcrionb30BaHNE OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH JJIs CHHTE3a
KOOPJAMHALIMOHHBIX COCUHEHUN.

BHuemHecdepHblie 1 BHyTpUC(hHEPHBIEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH IPUCOETUHEHUS.

Tepmuueckue npeBpaleHs: KOOPAMHAMOHHBIX COCITMHEHMI.

IIpuMeHeHrne KOOPAMHALIMOHHBIX COCIUHEHNUN B AaHAIMTUYECKON XUMUHU.

MeTamIoKOMIUTEKCHBIM KaTaJln3, peaKMyi TOMOT€HHOI'0 KaTajan3a ¢ y4acTHEM KOMILUIEKCOB.

buoneoprannueckas XuMus U MEJULMHA.

[TonsiTe 0 OMOKOOPAMHALMOHHON XUMHUHU. BHOKOMITNIEKCHI U OMOKIIaCTEPHI.

®dotorpapuyeckas XUMUs, KPACUTEIH U TUTMEHTBI.

XuMHYecKasi TEXHOJIOTUS, THIPOMETAILTYpPIrus U Ip. 00JacTH MPUMEHEHUS
KOOPJAMHALIMOHHBIX COEIUHEHUN.
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B yuebHO-MeTOaMYeCcKOl KapTe MUCIUIUIMHBI PACIIMCAHBI TEMbl M KOJHMYECTBO OAJUIOB,
KOTOpBIE CTYAEHT MOXET MOJY4YHTh 3a KXyl TemMy. MUHUMalbHOE KOJIMYeCTBO Oasios,
KOTOPOE CTYACHT JOJDKEH HaOpaTh B XOJIe M3yYeHHS Kypca s CAauH 3a4eTa — 56; MaKCUMallbHOE
— 100. Bamibl CKIaABIBAIOTCA W3 CICAYIOIIMX ITOKa3aTelei: 3a peryjasapHyro paboTy Ha
71a00paTOPHBIX 3aHATUSAX W BBIMOJHEHUE CAMOCTOATEIHHOM paboThl — 10 40 OayioB 3a Kypc; 3a
TECTUpPOBaHUE — J10 15 6aToB HA KKI0M M3 PyOEKHBIX KOHTPOIBHBIX, 10 50 Oa/sIoB HA YCTHOM
OTBETE HAa 3a4eTe.

BAJIUVIBHASA CTPYKTYPA OHEHKH

MuHuManbHOE MaxkcumanbHoe
dopma KOHTpOIIs KOJINYECTBO KOJINYECTBO
6auI0B 0aJIoB
Tekymas paboTa CTy/IEHTOB B TEUCHUE 12 20
1-9 nenenu

1 pyOexxHas mucbMeHHasi KOHTPOJIbHAS 10 15
pabota, 9 Henens

Tekymas paboTa CTy/IEHTOB B TEUCHUE 12 20

10-17 nenenn

2 pyOexxHasi MMCbMEHHasl KOHTPOJIbHAS 10 15
pabora, 17 nenens

YCTHBIN OTBET Ha 3a4eTe 12 50

Hroro 56 100

Metoauka ¢popMupoBaHus pe3yabTHPYIOIIEH OLEeHKH:

B xoze Teky1iero u pyOexHOro KOHTpOIIs CTyAEHThI MOryT HaOpath 0-70 Gauios:

1 s pyOexHas aTTecTanus - MAKCUMAaJIbHO 35 6a/1J10B; U3 HUX:
Ot 0 go 15 GamnoB (pyOexxHast arrecTals) — KOMIBIOTEPHOE TECTHPOBaHHWE WIIM MHCbMEHHAs
KOHTpOJIbHAs pabota; oT 0 10 20 GayyioB (TeKyiasi OIlEHKa) — akTUBHAsI paboTa 3a TaHHBIA MEPUOT
Ha CEMUHAPCKUX (TMPAaKTUYECKUX ) 3aHATHIX.

2-51 py0e:xxHas aTTecTalus — MAKCUMAJIbHO 35 6a/1/10B; M3 HUX:
Ot 0 go 15 GamnoB (pyOexxHast arrecTalys) — KOMIBIOTEPHOE TECTHPOBaHHWE WIIM MHCbMEHHAs
KOHTpOJIbHas padota; ot 0 1o 20 6amuioB (TeKylas OleHKa)— aKTUBHAs padoTa 3a JaHHBIN IEPUO/T
Ha CEMUHAPCKUX (TMPAKTUYECKUX ) 3aHATHIX.

IIpomexyTOUHBIN KOHTPOJIb:
3a YCTHBI OTBET Ha 3auyere cTyaeHT noiydaer 0-50 OamioB. PesynbTHpyromias olleHKa
CKJIagpIBaeTCs o cooTBercTBytomen bPC gopmyre:
(T1+ T2) + (P1+ P2+ 3):2

rae T1 + Tz - konmuuecTBO O6AMIIOB 3a TEKYIIYIO pabOTy CTYJCHTOB B CEMECTPE
P1 + P2 - konnuecTBO 0aioB 32 KOMIBIOTEPHBIE TECTUPOBAHHUS CTYIEHTOB B CEMECTPE
3 - KOTMYECTBO 0ayIOB, HAOPAHHBIX HA 3aYETe

Ilepecuer monydueHHONW UTOTOBOW CyMMBI OAJJIOB MO MPEIMETY B OILIEHKY MPOU3BOIUTCS
TIO TIIKaJe:

e «3aueTy» - 56-100 6amioB; HIDKE 56 OalIOB -HE3a4eT.
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IIxana uToroBoii akajeMu4ecKo yCneBaeMOCTH CTYJAE€HTOB 10 JUCIHILINHE

Cucrema onenoxk COI'Y

®opmMa KOHTPOJIS Cymma 6as110B Ha3zBanue
. 56-100 3a4TEHO
3auér
0-55 HE 3aYTE€HO

3ayer. Kputepuu ¢gopmMupoBaHns OLeHOK

XapakTepucTUKa OTBETA bambt

JlaH TONHBIM, pa3BepHYTHI OTBET Ha IOCTABJICHHBIE BOIPOCHI, IOKa3aHa 46-50
COBOKYITHOCTh OCO3HAHHBIX 3HaHHH 00 00BEKTE, MPOSIBISIFOLIASCS B CBOOOIHOM
ONEPUPOBAHUM  TOHITUSMH, yMEHHM  BBIICIUTH  CYIICCTBEHHBIC WU
HECYIIIECTBEHHBIE €r0 NMPHU3HAKW, MPUYMHHO-CIIEJICTBEHHBIC CBA3H. 3HaHHE 00
00BEKTE IEMOHCTPUPYETCS Ha ()OHE MOHUMAHUS €r0 B CUCTEME JJTAHHOW HAYKH U
MEKAUCIUIUTMHAPHBIX cBsizel. OTBeT (opmynupyercss B TepMHHAX HayKH,
U3JI0KEH JIUTEPATypPHBIM SI3BIKOM, JIOTHYEH, JO0Ka3aTeJCH, JEMOHCTPUPYET
ABTOPCKYIO MO3UIIMIO CTY/ICHTA.

JlaH TOJIHBIM, pa3BEepPHYTHIM OTBET HA IIOCTABJICHHBIE BOIPOCHI, IOKA3aHa 41-45
COBOKYIHOCTb OCO3HAHHBIX 3HAHHUH 00 OO0bBEKTe, J0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE TIOJIOKEHHSI TEMbI; B OTBETE IPOCIEKHUBACTCS U€TKas CTPYKTYpa,
JIOTHYECKasi IOCJIEe0BaTEeIbHOCTh, OTPAXKalolllas CYIIHOCTh pacKpbIBaeMbIX
TIOHATHIA, TEOPHi, SIBJICHUW. 3HaHWE 00 OOBEKTE NEMOHCTPUPYETCS Ha (oOHE
ITOHMMAaHHUs €T0 B CUCTEME JAHHON HAyKH U MEXIMCLUIIIIMHAPHBIX CBA3€i. OTBET
U3JI0’KEH JIMTEPaTypHBIM S3BIKOM B TEPMUHAX HAyKU. MoryT ObITh JOMYLIEHBI
HE0YETHI B ONPECIICHNN MIOHATUH, HCIIPABIICHHBIE CTYAEHTOM CAMOCTOATEIBHO
B IIPOLIECCE OTBETA.

JlaH NOJTHBIN, pa3BEpHYTHIN OTBET Ha ITOCTABJIEHHBIE BOIIPOCHI, IOKA3aHO YMEHHE 36-40
BBIETIUTh  CYIIECTBEHHbIE M  HECYIIECTBEHHbIE IPU3HAKH, TPUYUHHO-
CIIEACTBEHHBIE CBSA3H. OTBET YETKO CTPYKTYpUPOBAaH, JIOTMYEH, H3JIOKEH B
TepMHHaxX Hayku. OJTHAKO JONYILIEHbl HE3HAYUTENIbHbIE OIIMOKH UM HEI0YETHI,
VICIIPABJIEHHBIE CTYIEHTOM C IOMOUIBIO «HABOSAIINX) BOIPOCOB IIPENOIaBATESL.

JlaH MOJIHBIA, HO HEJOCTATOYHO MOCJIEAOBATEIbHBIA OTBET HA MOCTABJICHHBIC 31-35
BOIIPOCHI, HO NIPU OTOM IIOKa3aHO YMEHME BBIJEIUTh CYLIECTBEHHBIE U
HECYIIECTBEHHBIE MTPU3HAKU M IPUYMHHO-CIIEACTBEHHBIE CBsi3U. OTBET JIOTMUEH
U U3I0KEH B TEepMUHAX Hayku. MoryT ObITh HomyiieHsl 1—2 omwuOku B
ONPEACIICHUN OCHOBHBIX MOHSITUH, KOTOPBIE CTYJEHT 3aTPYIHIETCA UCIPABUTh
CaMOCTOSITEJIBHO.

JlaH HEIOCTaTOYHO IOJIHBI M HEAOCTAaTOYHO pa3BepHYTHIM oTBeT. Jlormka u 26-30
MOCJIEZI0BATENBHOCTh M3JI0KEHHUS] MMEIOT HapylleHus. JlomymieHsl ommOKu B
pPacKphITUM TOHATHH, ymoTpeOsieHun TepMuHOB. CTyIneHT He crnocoOeH
CaMOCTOSITENTbHO BBIJICIUTh CYIIECTBEHHbIE M HECYUIECTBEHHbIE MPU3HAKU U
IIPUYMHHO-CIEACTBEHHbIE  CBA3H. CTyOeHT MOXET  KOHKPETU3HpOBAaTh
00001IeHHbIE 3HAaHNUS, JOKa3aB Ha MPUMEPAX UX OCHOBHBIE MOJ0KEHHS TOJIBKO C
MOMOIIbI0  TpernofaBarens. PeueBoe odopmiieHue TpeOyeT MOIPaBOK,
KOPPEKIIHH.

JlaH HEmOJHBIN OTBET, JOTHMKa M IIOCIEAOBATEIBbHOCTb H3JIOKEHUS HMEIOT 21-25
CYyIIIECTBEHHBIC HapyiieHus. JlomymeHbl TpyOble OMMOKK TPH ONpEeIeICHUN
CYIIHOCTH  PACKpbIBAEMBbIX  NOHSATHI, TEOpPHUil, SBJICHHI, BCIEICTBUE
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HEMOHMMAHHUS CTYJEHTOM UX CYIIECTBEHHBIX M HECYIECTBEHHBIX MPU3HAKOB U
CBA3ei. B oOTBeTE OTCYTCTBYIOT BBIBOABI. YMEHHE PACKPBITh KOHKPETHBIE
MPOsIBJICHUST 0000IIEHHBIX 3HAaHUN HE TToKa3aHo. PedyeBoe oopmiieHue tpedyer
MOTIPABOK, KOPPEKIIHH.

JlaH HeMOJIHBINA OTBET, MPEACTABISAIOMIUN OO0 pa3pO3HEHHbIE 3HAHUS 10 TEME 1-20
BOMpOCAa C CYUIECTBEHHBIMH OIIMOKaMH B oOmnpefeneHusx. lIpucyrcTByroT
(GbparMeHTapHOCTb, HEJIOTHYHOCTh H3I0KeHHs. CTyAeHT HE OCO3HAeT CBS3b
JAHHOTO TIOHSTHSA, TEOPUHU, SBJICHUS C JPYTUMHU OOBEKTaMU JUCUUIUIAHBI.
OTCYTCTBYIOT BBIBOJbI, KOHKPETH3AIUsI M JI0KA3aTeIbHOCTh U3JIOKeHUs. Peub
HerpaMoTHasA. J[OMOJTHUTENbHBIE W YTOYHSIONIME BOMPOCHI MPETOAaBaTelis He
MIPUBOJIAT K KOPPEKIMH OTBETA CTYJEHTa HE TOJILKO Ha MOCTABIIEHHBIN BOMPOC,
HO U Ha JPyrue BONPOCH! TUCIUIINHEL.

He nonyuyens! oTBeTHI 1O 6a30BBIM BOIPOCAM TUCIUTUIMHEI. 0

OrneHoUHBIE CpEACTBA JUISI WHBAIMIOB M JIMI C OTPAHWUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YUETOM WX WHIMBHUIYaTbHBIX ICUXO()U3NIECKUX OCOOCHHOCTEH !

— TpU HEOOXOJMMOCTH WHBAIMJAM W JIMLAM C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3JIOPOBBSI
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl IIOATOTOBKM OTBETA HA DK3aMEH€;

— TpU TPOBEACHUU TPOLEAYPhl OIICHWBAHUS PE3yJbTaTOB OOYYEHUS HHBAJIHMIOB W JIUI C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— mpu HEOOXOIUMOCTH U OOYYAIOUIMXCS C OTPaHHYCHHBIMH BO3MOXHOCTSIMH 3[I0POBBSI U
WHBAJIUOB MPOLIEAYPa OLCHUBAHUS PE3YIBTATOB 00YUEHUS MO AUCIUILTUNHE MOXKET IIPOBOAUTHCS
B HECKOJIBKO ITAroB.

[Iponenypa orieHNBaHUs PE3YyIHTaTOB OOYUYEHUS] MHBAJIUIOB M JIUI] C OTPAHUYCHHBIMA
BO3MOXHOCTSIMM 3JI0POBbsI 110 JUCHMIUIMHE (MOXYJIO) MpelycMaTpUBaeT IpeloCTaBIeHNE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B 11e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,
— B popMe PIIEKTPOHHOTO TIOKYMEHTA.
JUist T ¢ HapyIIEeHUsIMU CITyXa!
— B IIeYaTHOU (opme,
— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B 1e4atHoi opme,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeueHb MOXKET ObITh KOHKPETU3WPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTa

oOydJaronuxcs.
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9. YueOHO-MeTOAUYeCKOe U MH(OPMAIIUOHHOE 00ecreyeHHue TUCIIUTIHHbI
a) OcHoBHas1 IMTEpaTypa
1. Kucenes, 0. M. Xwumus KOOpAMHAIIMOHHBIX COeIWHEHHMH B 2 4. YacTh 1: yuyeOHUK H
NpakTUKyM Juisd OakanmaBpuara u maructpatypsl / FO. M. Kucenes. - MockBa: M3naTenscTBo
IOpaiir, 2019. - 439 c. - (bakamaBp 1 MarucTp. AKaaeMUUIECKU Kypc). - TeKCT: AIeKTPOHHBIN //
3BC IOpaiit [caiit]. - URL: https://urait.ru/bcode/434590.
2. Kucener, 0. M. XuMus KOOpAWHAIMOHHBIX coeAuHEHUN B 2 4. YacTth 2: y4eOHHK U
npaktukyMm s By30B / FO. M. Kucenes. - MockBa: M3natensctBo FOpaiit, 2020. - 229 c. - Tekcr:
anekTponusii // DBC FOpaiir [caiit]. - URL: https://www.urait.ru/bcode/451949.
3. Heymaumna, JI. K. XuMus KOOpIMHALIMOHHBIX COEAMHEHM: ydeOHOe mocodue s
akanemuueckoro OakanaBpuara / JI. K. Heynmaumna, H. B. Jlakuza. - MockBa: U3marenbcTBo
FOpaiit, 2019; Exarepun0ypr: M3a-Bo Ypai. ya-ta. - 123 c. - Tekct: anekrponusiii / ObC FOpaiit
[caiiT]. - URL: https://www.urait.ru/bcode/432198.
0) OononHumenvHan 1umepamypa
4. bepcykep U.B. DnexkTpoHHOE CTpPOCHKE U CBOMCTBA KOOPIUHAIIMOHHBIX coeTMHEHI: BBenenue
B Teopuio / U. b. bepcykep. - 3-e uzn., nepepad. - JI.: Xumus: Jlenunrp. otnenenne, 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

OakamaBpuara u maructparypsl / FO. M. KuceneB. — Mocksa: M3narensctBo KOpaiit, 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. Koctpomuna H.A. Xumus koopauHanuoHHbix coenuHeHuid. /H.A. Koctpomuna, B.H.
Kymoxk, H.A. Ckopuxk. - M.: Beiciias mkona, 1990. -432 c.

9. Kykymkun B.IO., Kykymkun IO.H. Teopus u mpakTuka CHUHTE3a KOOPAMHAILIMOHHBIX
coenunenuil. JI.: Hayka, 1990.

10. Heopranmueckas xumus. B 3 T. YueObHuk ams By3oB. T. 3. Xumus nepexoaHbIX

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 MpodeccHoHaIbHbIE 0a3bl JAHHBIX, HH(POPMAIIMOHHBIE CIPABOYHBIE
CHCTEeMBI, JIEKTPOHHBbIE 00pa30BaTeIbHbIE PeCypPChI

ObecrieyeH  J1OCTYn K  COBPEMEHHBIM  NpogecCHOHalNbHBIM  0a3aM  JIaHHBIX,
UH()OPMAIIMOHHBIM CIIPABOYHBIM M TOMCKOBBIM cucTeMaM ((TpeOyercst perucrTpanus B
oudmmorexke COI'Y):
1. DnexTponHas oubnmoreka quccepranuu u aBropedeparos PI'b (51 PI'B) (https://dvs.rsl.ru).
2. ObC «YHuuBepcureTckas oubdarnoreka online» (https://biblioclub.ru).
3. ObC «Hayunas snextponnas 6ubnuoreka eLibrary.ru» (http://elibrary.ru.)
4. YuusepcanbHas 0a3 manubeix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoncynbTanT cryaenta». http://www.studentlibrary.ru
6. OBC «OpaiiT» - oOpasoBarenbHas Cpeia, BKIOYAIOIIAS BUPTYaIbHBIH YHTAIBHBIA 3a
y4eOHUKOB U y4eOHBIX MOCOOHI OT aBTOPOB U3 BEAYIIMX BY30B PoccHM 1O BCeM HAIpPaBJICH UM
u cnenransHocTsM (Www.biblio-online.ru)
7. Uudopmarmonno-mpaBoBoii moptain «I"apant» (http://garant.ru).
8. CnpaBouHast mpaBoBas cucrema Koucysnbrant [Lroc (http://consultant.ru).
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https://urait.ru/bcode/434590
https://www.urait.ru/bcode/451949
https://www.urait.ru/bcode/432198
https://search.rsl.ru/ru/record/01002135479
https://www.urait.ru/bcode/393369
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://garant.ru/
http://consultant.ru/

CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACIPOCTPAHSIEMOT0 MPOTPAMMHOTO
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BOICTBA

No HaumenoBanue No noroBopa(iuiieH3ust) Crpana
n/n POU3BOUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016 r
) Windows 10 Pro  for | Ne 4100072800 Microsoft Products | CLIA
' Workstations (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CIIA
' (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016 T
5 Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016 r
, Windows 7 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016 T
3 Windows 7 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016 T
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016 T
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016 T
12 Cucrema tectupoBanus | Ne468 ot 03.12.2013 UII Cynrarynun | Poccus
' Sunrav WEB Class P.T. (6eccpouHo)
[Iporpammuoe o6ecnieuenue | Ne CII/108 ot 29.08.2017 (makcumym- | Poccust
1C: [Ipennpusitue. | codprt) GeccpouHo
13. Byxranrepckuit VYyer.
Tunosas koHpuUryparus
8 cereBas Bepcus
Cucrema koMmnbroTepHoit | Jlunensuss FSF/Debian (Ceoboanoe
14. BepcTkr MikTex POTPaMMHOE obecrieueHme)
(6eccpouno)
15. Kasperksy Endpoint Security | o 22.01.2024 Poccust
[Iporpammuoe obecneuenue | CBoOoHOE nporpammHoe | CIITA
16 TUTSt penakTupoBaHus | odbecneueHne(0eccpodyHo)
' XUMHUYECKHX  opmyrn  Isis
Draw
Cucrema noucka TEKCTOBBIX | Ne4576-1 oT 17.01.2022 | Poccus
17. 3aMCTBOBaHUU (meiictButennien mo 31.12.2022 1) ¢
«Antumnaruar.BY3y» 3A0 «Antu-Ilnarnar»
[Iporpammuoe o6ecneuenue | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18. 1C: [Ipennpustue 8.3 | «Makcumym» (6eccpodHO)

YnpaBieHue Topropieit
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[Iporpammuoe obecneuenue | NeCJl/ Nel26., 01.07.2020r. | Poccus
19 1C:  3apmmata u  kagpsl | «<MAKCUMYM-
rOC.yYpeKICHUS
CODT» GeccpouHo
0 [Iporpammuoe ob6ecneuenne | NeCJ1/76 01.03.2017 r. «Makcumym- | Poccust
' 1C: Oromxker. codt» (beccpodyHo)
ABTOMaTHU3MpPOBAHHAS CBuzerenbcTBO 0 rocynapcrseHHon | COI'Y
1 cucrteMa  «YIpaBi€HHE — | perucTpauuu nporpaMmsl ais OBM
' Hexanat BPC»y» Ne2015611830 ot 06.02.2015 .
(6eccpouno)
[Iporpamma nist 9BM «bank | Pazpabotka COI'Y CunerensctBo o | COI'Y
o BOMPOCOB Ui KOHTPOJSI | TOCYIapCTBEHHON perucTpanuu
' 3HAHUI» nporpammel s 9BM Ne2015611829
ot 06.02.2015r. (beccpouHo)
23. KoncynpranTt+ Poccus
b4 [Tnanbl No8867, ot 14.01.2022r. (14.01.2022 | Poccus
] r. 1o 13.01.2023 r.) OOO JIMMHUC
o5 VSDESK Ne 210406/01 ot 06.04.2021r. UII | Poccus
' N,A.Cepreesuu. Tex.noa. 07.04.2022
20. «["anmakTuka ot 14.03.2022r (mpumepHas arta) Poccus
27. BricsCAD Bricys NV, 10 03.11.2021r Benbrus
DIRECTUM RX — Cucrema | OOO TI'amaktuka WT morosop Ne | Poccus
28. 3JIEKTPOHHOTO 120320/1/A oT 14.03.2022
JIOKYMEHT0000poTa (mpumepHas aTa)
b9 Yenyru cBszu (noctym k cetn | OOO  Ankom  Ne  AL-0044 ot | Poccus
] UHTEpHET) 01.02.2022r -31.12.2022r
30. AutoCAD CIIIA
31. MOODLE becmiatHoe poccuiickoe
32. VEEAM [IBeitnapus
3 «["anaktuka PY3» Jlunensus 6eccpouHas Poccus
' Tex.conpoBoxaenue ot 14.03.2022 r
24 JInunbIi kabuHet | JIunensusa 6eccpounas Poccns
] abuTypHeHTa Tex.conpoBoxaenue ot 14.03.2022 r
35 JInunbIi kabuHet | JIunensus 6eccpounas Poccus
' CTYJIEHTa/COTPYIHUKA Tex.conpoBoxaenue ot 14.03.2022 r
DnektponHass  Oubmmorteka | https://dvs.rsl.ru Poccus
6 JMCCepTaIiu u | TpeOyercs perucTpanus B
' aBropedeparoB PI'b (OBJ] | 6ubaunoreke COI'Y
PI'b)
DBbC"YuuBepcuTeTcKas https://biblioclub.ru Poccus
37. 6ubmuoreka ONLINE" Tpebyercs perucTpanus B
o6udnorexke COI'Y
OBbC «Hayunas snekrponnas | http://elibrary.ru. Poccus
38. 6ubnuoreka eLibrary.ru» Tpebyercs perucTpanus B
o6udnorexke COI'Y
29 YuuBepcanbHas 0a3 ganubix | https://dlib.eastview.com CIIA
' East View
3BbC «Koncynprant | http://www.studentlibrary.ru Poccus
40. CTYyJICHTa» Crynendeckas | TpeOyercs perucTpanms B
aJIeKTpoHHasi O6ubimoreka mo | oubmmorexke COI'Y
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MEITUIIMHCKOMY u
(bapmaneBTHIECKOMY
00pa3oBaHUi0, a TaKKe II0
€CTCCTBCHHbBIM u TOYHBIM
HAayKaM B I[EJIOM.

41.

9BC «Opaiit» -
oOpa3zoBarenpHast cpena,
BKJIIOYAIOLIAsl BUPTYaJIbHBIN
YUTAJIBHBIN 3a)1 y4eOHUKOB U
y4eOHBIX OCOOHIA OT aBTOPOB
U3 BeAylIux By3oB Poccun no
BCEM  HANpaBJICHUSAM  H
CIICIMATIBHOCTSM

www.biblio-online.ru
Tpebyercs perucrpanus
oubauorexke COI'Y

Poccusa

42,

KOII (nomeH Ha siHAEKCE)

OecIutaTHOE

Poccusa

43.

Pyclapg

OecrulaTHOE

Poccusa

44,

ViPNet

Poccusa
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

10.MaTepuajJbHO-TeXHHYECKOe o0ecneueHne JUCIUIINHBI (MOLYJIs1)
Y4yeOHble ayAUTOPUM ISl IPOBEECHUS] 3aAHATUH JEeKIIMOHHOI0 THIIA, CEMHUHAPCKOI0 THUIIA,
KYPCOBOI0 INPOEKTHPOBAHMS  (BBINOJHEHHS] KYPCOBBIX padoT), TPyNmoBbIX WU
HHAUBHAYAJBHBIX KOHCYJIbTANNM, TEKYIIEr0 KOHTPOJISA U MPOMEKYTOYHOH aTTeCTAIlUM,
a TaK/Ke CAMOCTOSITeJIbHOM padoThl o0yyaromuxcs (aya.604):
IPEeroIaBaTeILCKUI CTOJI, CTYJ, CTOJBI M CTYJIbS s 0Oydaronmxcs, kadeapa, KinaccHast JOCKa.
Obopyoosanue
HurepaktuBHOe MynbTHMeaniiHOe obopynoBanue ([Jocka FOX IB82, ITpoekrop Aser U5200)
Kommprorep B xomiuiekre (Monutop (BENQ G2255A<Black>)//Cucremuniii 610k — lmT. ¢
MpOrpaMMHBIM O0ECIIEYeHUEM, BBIXOJOM B CEeTh VIHTEpHET W JIOCTYNIOM B 3JIEKTPOHHYIO
nHpopManmoHHO-00pa3oBaTenbHy0 cpeay COI'Y
IIpoepammmnoe obecneuenue
Microsoft Windows 7 Professional
Microsoft Office Standard 2016
7-zip; WinRAR
Adobe Acrobat Reader
STDU Viewer
Mozilla Firefox
Google Chrome
Kaspersky Free
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10)
[TporpamMmmHoe oOecnieueHue sl pefakTupoBanus xumudeckux ¢popmyn Isis Draw (beccpounoe
I10)
KoHcynbTanT miroc
Cucrtema moucka TeKCTOBBIX 3aUMCTBOBaHMM «AHTUILIAruaT.BY3»
[Tporpamma aist 9BM «baHk BOIIPOCOB /1711 KOHTPOJISL 3HAHUI»
Cisco Webex
JEMOHCTPAIIMOHHBIE U y4eOHO-HATTISAHbIE TOCOOUS (BUIEOMIPE3SHTAIHS).
JlabopaTropun: KOMNBbIOTEPHbIE KJIACCHI [JIi NPOBeAeHHs] TeKYLIero KOHTPOJsi H
NMPOMEKYTOYHOM aTTECTALIMH, 2 TAK/KE CAMOCTOATEIbHOI padoThl o0yuarmuxcs (ayn.614):
IpenoaaBaTeIbCKUI CTOJI, CTYJI, CTOJBI U CTYJbs IS o0yyaromuxcs, kadeapa, KjraccHasl TocKa.
Obopyoosanue:
KOMITBIOTEPHI IS KOMITBIOTEPHOTO KjIacca B KOMIUIEKTE - C MPOTPAMMHBIM 0OeCTieueHUeM,
BBIXOJIOM B ceTh MHTEepHET M JOCTYNOM B DJIEKTPOHHYIO WH(MOPMAaIMOHHO-00pa30BaTEIbHYIO
cpeny COI'Y
UCTOYHUKHU OecriepeboitHoro nmutanus, Ippon,
KoMMyTaTop st kiacca D-Link DGS-10240,
MHTepaKTHBHas jocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.
IIpoepammnoe 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 I10)
[IporpammHoe obecrieuenne Ay penakTupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe
I1O) KoHcynbTaHT 1uioc
Cucrema nNoucKa TEKCTOBBIX 3aMMCTBOBAHMM «AHTHILTIaruaT BY3»
ITporpamma anss 9BM «baHk BOIIpOCOB /17151 KOHTPOJISE 3HAHUN»
I"apanT
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11. Uudopmanus o0 akTyaauzanumn

OcHoBHasi mnpodeccuoHanbHas 00pa3zoBaTelibHAs MpPOrpaMMa akKTyaJlu3UpOBaHa B CBSI3U C
nprka3oM MuHHCTEpCTBA HayKH U BhIcIIero oopasoBanust Poccuiickoit @eneparuu ot 26 HOSOps
2020 r. Ne 1456 (3apeructpupoBan MunuctepcTBoM toctuiinu Poccutickort @enepanun 27 mas
2021 r., Ne 63650) «O BHeceHnH N3MEHEHUH B (e/iepanbHbIe TOCYAapCTBEHHBIC 00pa30BaTeIbHbIC
CTaHJapThl BBICILIEIO 00pa30BaHU».

1. 3ameHHTH CTPOKY B 1I. 3.2

beszonacHocTts
JKU3HEAEATETHOCTH

YK-8. CnocobeH co3nmaBaTh W TOJJEPKUBaTh B ITOBCEIHEBHOU
JKU3HU U B MPOPECCHOHATBHOMN ACSITELHOCTH 0€30MacHbIC YCIOBUS
JKU3HEACITCIIBHOCTA  JUISl  COXpPaHEHUs  NPUPOTHON  CpeIbl,
oOecrieueHrsT YCTOMYUBOTO Pa3BUTHsS OOIIECTBA, B TOM YHCIE TPH
yrpo3e ¥ BO3HUKHOBEHUHU YPE3BBIYANHBIX CHUTyalliii U BOCHHBIX
KOH(JINKTOB

2. JIONOTHUTH HOBBIMH CTPOKAMH CIICAYIOLIETO COJEpKaHuA 1. 3.2

DKOHOMMYECKast VK-9. Cnocoben mnpuHuMarh OOOCHOBAaHHBIE SKOHOMUYECKHE

KyJbTYpa, B TOM YHCIIE | PEIICHHS B PAa3IMYHBIX 00JIaCTIX )KU3HEACATEIbHOCTH

¢dbuHaHCOBas

IpPaMOTHOCTh

I'paxxnanckas no3umms | YK-10. Crocoben ¢opMupoBaTh HETEPHUMOE OTHOIICHHE K
KOPPYHIIMOHHOMY MOBEJICHUIO

3. JIoNOJHUTE HOBOM CTPOKOM CIEIYIOLIEro coepKaHus 1. 3.3

WNudopmannonHo-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTUU TSt
npo¢ecCuOHAITBHON
JeSTeNbHOCTH

OIIK-9 CrnocobeH mnoHuUMaTh MPUHLUIBI PaOOThl COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTMH W MCMOJIb30BaTh UX JJISl PELICHUS
3a71a4 Mpo(eCcCUOHANBHON eI TeIbHOCTH

BHeceHHbIE W3MEHEHHUs pPAacCCMOTPEHBI W YTBEPXKIEHBI Ha 3acelaHuu Kadeapbl oOmer u
HEOPraHUYECKOW XUMHUM OT «26» utons 2021 r., npotokos Ne 16/20-21;

OnoOpeHb! Ha 3acelaHiK COBEeTa (DaKyIbTeTa XMMHH, OMOJIOTHH U OMOTEXHOJIOTHH OT «24» MIOHS
2021 r., mpotokon Ne 11/20-21.
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