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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA JUCHHUITIMHBbI

Leab ocBOCHUS AMCUMILIUHBL: U3YYUTh COCTaB, CTPOCHUE U XMMHUYECKUE CBOMCTBA KOMILJIEKCHBIX
COEJIMHEHH, METO/IbI UX UCCJICIOBAHUS U PUMEHEHUS B aHAIMTUYECKOU XUMUHU.

3agauu: OCBOMTH U YIrIIyOUTh (hyHIAaMEHTAJIbHbIE 3HAHMUS MO XUMHHM MEPEXOJHBIX 3JIEMEHTOB;
U3YYUTh OCOOCHHOCTH CTPOCHHUS M PEaKIIMOHHOW CHOCOOHOCTH KOMIUICKCHBIX COCIMHEHUH; W3YYHUTh
OCHOBHBIE METOZbl HCCIICIOBAHUSI COCTaBa M CTPOEHHSI KOMIUIEKCHBIX COEAMHEHHH; YMETh OIHCHIBAThH
CBOMCTBA U CTPYKTYPY KOMIUIEKCOB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOUIUX U3 TEOPUN XUMHUYECKOU

CBsA3U, OCBOUTH MCTOJbI
OKCIICPUMCHTAJIbHBIC JJAHHBIC.

HCCICAOBAaHUs KOMIIJIICKCHBIX COG,Z[I/IHCHI/Iﬁ U YMETb HMHTECPIPETUPOBATH

2 MecTo JUCUMILIIMHBI B CTPYKTYpe 00pa30BaTe/ibHO NPOrpaMMbl

JluctymuiiHa OTHOCUTCST K JUCIHMILIAHAM (MOIYJISIM) 1O BBIOOPY BapHaTHUBHOW dYacTu Oyoka /[l

«lucuumivHel (MOIYIIN)»

IIpepexkBusuThl gucuuiuiunbl: b1./[.5.21 Heopeanuueckasn xumus

[TocTpeKBU3UTHI AUCUUIUTHHBL: Omcymcemayiom

3 TpeGoBanus k pe3yjabTaTaMm 00y4eHHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs JUCUUIUIMHBI HAIPABJICH Ha (JOpMUPOBAHHE CIECAYIONINX PE3yIbTaTOB 00yUCHHUS

Ko u HaumeHnoBauue
dbopMUpYyEMBIX KOMIETEHIIHIA

Kox u Haumenosanue
WHJIUKATOpa JOCTHXKEHUS
KOMIIETEHIINU

[Tnanupyembie pe3ynbTaThl 00YISHHS 10
JUCLUIUIMHE, XapaKTePU3YIOLLNE dTallbI
(hopMHUPOBAHMS KOMTIETEHITUN

[TK*-1 Cnoco0eH niaHupoBaTh
paboTy u BeIOMpATh
aJIeKBaTHBIE METO/IbI PEIIEHUS
HAYYHO-HMCCIIEIOBATEIbCKIX
3aJja4 B BBIOpaHHOM 00J1acTH
XHUMHH, XUMHYICCKOM
TEXHOJIOTUHU UJI CMEXKHBIX C
XUMHEN HayKax

[T1K*-1-B-2 Bribupaer
OKCTIEpUMEHTAIBHBIE U
pacyeTHO-TEOPETUYECKHE
METO/BI peIIeHUS
MOCTaBJIEHHOW 3aJ1aun
UCXO/IS U3 UMEIOIIUXCS
MaTepHaJIbHBIX U BPEMEHHBIX

pecypcoB

3HaTh:  OCHOBHBIE  METOABI  cOopa,
00paboTku, aHamm3a ©U  000OIIEHMS
pEe3yNbTaTOB  HAayYHBIX  JKCIEPUMEHTOB;

OCHOBHBIE IIpaBWJIa COCTABJICHHs IIJaHA
WCCIIEJOBAHMS

YMeTh: IPOBOANUTH HAyUHbIE HCCIIEI0OBAHUS
o chopMyIMPOBAHHOM TEMATHKE;
CaMOCTOSITENILHO COCTaBJISITh IU1aH
MCCJIEIOBAHMSI U T10JIy4aTh HOBBIE HAay4YHBIE
U TIPUKJIaJHbIE PE3YIbTAThI

Biajerb: HaBbIKaMH aHAJIN3a OCHOBHBIX
MHPOBO33PEHYECKUX U METOIOJIOTUYECKUX
npo6JeM, B T.4. MEeXIUCIUITIHHAPHOTO
XapakTepa; TEXHOJIOTUAMHU TTaHUPOBAHUS
HAyYHBIX MCCIIEIOBAHNN.

[TK*-2 Criocoben mpoBOaANTH
MaTEHTHO-UH(POPMAIMOHHBIE
UCCIIEIOBaHMsI B BBIOpaHHOM
00J1aCcTH XMMUH H/UIIN
CMEXHBIX HAYK

[TK*-2-B-1 [IpoBoauT mouck
CHeHaTU3UPOBAHHON
uH(pOpMallMU B TATEHTHO-
UH(POPMALMOHHBIX 6a3ax
JTAHHBIX

3HATh: OCHOBHBIC ITOWCKOBBIC CHCTEMBI
XUMHUYECKON WH(MOpMAILINU; TEOPEeTUYECKUE
OCHOBBI METOJIOB aHaIM3a YHCICHHBIX
JTAHHBIX

YMerh: cobupaTh, CHUCTEMATU3UPOBATH U
aHAIIM3UPOBATh HAYYHYIO JHTEpaTypy IO
3aJaHHOU TEeME; MOJIL30BATHC
ANIEKTPOHHBIMU U HHTEPHET-BEPCUSIMU
MaTeHTHO-UH(OPMAITMOHHBIX 0a3 JaHHBIX;
NPOBOJUTH CTaTUCTHYECKYI0 00paboTKy
JAHHBIX C HCHOJb30BaHUEM JIMHEWHBIX U
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Kox u Haumenosanue
WHIAKATOPA TOCTUKEHUSA
KOMIIETEHIINHA

Kox n sHaumenoBauue
(bOpMHUPYEMBIX KOMITCTCHITHI

[Tnanupyemblie pe3yabTaThl 00yUeHUS 10
JTUCLUHUIUIMHE, XapaKTEePU3YIOIINE 3TAIbI
(dhopMUPOBaHNS KOMITETEHITHH

HEJIUHENHBIX

METOJIOB

aHanu3a
CTaHJapTHOIO MIPOrPaMMHOTO OOecreueHus
Baanerb: HaBpIKaMU LI€JIEHANPABICHHOIO
cOopa nuTepaTypsl U aHAIKM3a HAYYHON
JUTEPATyphl, B TOM YHUCIIE C
HCII0JIb30BAHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUN; METOAAMHU
00paboTKH pe3yIbTaTOB HKCIIEPUMEHTA C
npuBJIeUYCHHEM HHPOPMALIUU U3
TeMaTHYeCKHUX 0a3 TaHHBIX

4 CTpyKTYypa U collepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AUCHUILJIMHBI

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHbIC eAMHUIBI (144 akaieMUuecKuX Jaca).

TpynoemMKkocTs,
Bun pabotbt aKaJICMUYECKHUX YaCOB
6 cemecTp BCETO
Oo0mas Tpy10éMKOCTh 144 144
KonraktHasi pabora: 118,25 118,25
Jlexmum (J1) 34 34
[Tpaktuueckue 3ansatus (I113) 34 34
Jlaboparopusie pa6oTs (JIP) 50 50
ITpomesxyTouHas arrectanus (3a4eT, IK3aMeH) 0,25 0,25
CamocrosiTesibHAs padoTa: 25,75 25,75
- CAmMono02omoeKka (npopabomka u NOGMopeHue 1eKYUOHH020 Mamepuaia u
Mamepuana y4eOHUKos u yueOHvlx nocoouil);
- H0020MOBKA K 1AO0PAMOPHBIM 3AHSAMUIM;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM;
- H0020MOBKA K NPOMENCYMOUHOMY KOHMPOTIIO;
- 10020MOBKA K PYOEIHCHOMY KOHMPOJIO.
Bua nToroBoro KOHTpoOIs (3a4eT, IK3aMeH, 1H( ¢ epeHIPOBAHHBIN 3a4er
3a4er)
Pasnensl AUCIUTIINHBI, H3ydaeMble B 6 ceMecTpe
KommuaecTBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHEay/I.
paszznena BCETo abota
T 113 | 1P pabora
1 BBeneHne B XUMHIO KOMITJIEKCHBIX COEIUHEHUN 14 2 6 2 4
2 CtpoeHne KOMIUIEKCHBIX COCTMHCHUN 26 6 4 10 6
3 TUuIbI KOMIUIEKCHBIX COAMHEHUIN 26 4 6 | 12 4
4 PaBHOBecus B pacTBOpax KOMIUIEKCHBIX 32 6 8 | 14 4
coequHeHnii. Meroasl nzyyenus KC
5 XUMUYecKasi CBSI3b B KOMITJICKCHBIX COCTMHEHHSIX 32 10 | 8 8 6
6 [IpuMeHeHrne KOMIUIEKCHBIX COCTMHCHH. 14 6 2 4 2
Wroro: 144 34 | 34 | 50 26
Bcero: 144 34 | 34 | 50 26




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

Pazgen Ne 1 Baegenue B XHMHIO KOMILUIEKCHBIX coexuHeHMii. IloHATHE KOMILJIEKCHOIO
coequHeHUsl. OCHOBHBIC TIOJIOKEHUS KOOPAMHALMOHHOM TEOPUH: BHYTPEHHsSISI M BHEMIHSS C]ephl,
LIEHTPaJbHBIA aTOM, JIMTaHJ, JOHOPHBIE AaTOMbl JIMTAHAOB, JEHTATHOCTH JUranjoB. Kiaccubukanus
JIUTaH/I0B B 3aBUCUMOCTH OT AJIEKTPOHHOHN CTPYKTYphl. Kitaccudukanus no JO0HOPHBIM aTOMaM: TajloreHu -
MOHBI, KUCIIOpOI0CcoAepKalue (BoAa, THAPOKCOTPYIINa, aHHOHbl HEOPraHMUYECKUX U OPTaHUYECKUX KUCIIOT,
3Upbl, KETOHBI), cepocoaepxamye (Cyabpuabl, CyIbPOKCHIBI, POJAHHI-MOHBI), a30TOCOAEPIKaIINe
(aMMHak, opraHuyeckue amuHbl), docdopocoaepkaiue, yriepoaocojepkamme (LUUaHUuI-UOH, OKHChH
yriaepoaa, W30HUTpuibl). CTENeHb OKUCIEHHUS LEHTPAJBbHOIO aToMa, KOOPJIMHAIMOHHOE YHUCIIO
(anamuTtnueckoe u kpuctawiorpaduueckoe). [Ipunmun XKXMKO, 0030p TUIIHYHBIX KOMITJIEKCOB 3JIEMEHTOB
MEPUOINYECKON CUCTEMBI.

Pa3nen Ne 2 CTtpoeHne KOMILIEKCHBIX coelMHeHuii. JIaOunbHbIe U HHEPTHBIC KOMIUIEKCHI (Tayoe).
3aBHCUMOCTH JTAOMIIBHOCTH OKTA3APUYECKOTO KOMILJIEKCA OT 3JIEKTPOHHOTO CTPOCHUS LIEHTPAILHOTO aTOMa.
Meroabl onpeneneHuss cocTaBa KOMIUIEKCHOIO MOHA U THIIA MOHHOro pacnaja. lIpemapaTtuBHblli METON U
€ro HeJI0CTaTOYHOCTh, IPUMEHEHNE KPUOCKOIUHU, F0YINTMOCKOIINH, FIEKTPONPOBOIHOCTH, HIOHHOI'O OOMEHA.
HK- cnektpockonusi (M3MEHEHHE CHMMETPUU JIMTaH7a, XapakTepa CBsI3W B JIMTAHJAE MPU KOOPIUHAIMH,
JOKaNu3anus KOOPAWMHALMOHHOW CBsA3U. YD-CIEKTPOCKONMSA M JAPYrHME€ CIEKTPAIbHBIE METOBI.
KoopaunaryionHoe 4uciio u crepeoxumus KomiiekcoB. PaboTsel BepHepa 1o ycTaHoBIeHUIO KOH(GUTYpaliuu
KoMIUIeKcoB. M3omepuss komiuiekcoB. [‘eomerpuueckas wu3oMepHs, MOJIy4YeHHE M30MEpOB (MpaBuia
Weprencena, Ileiipone, TpaHc-BnusHUE). MeToabl ycTaHOBIEHUA wu3oMepoB. Omnruyeckas H3OMeEpus,
paszznenenue n3omepoB. MonuszanumonHas uzomepus. M3omepus cBsazeil. KoopamHannoHHas H30Mepus U
nonuMepusi. 3oMepusi KoopAMHAIIMOHHOTO ToJioxkeHus. KondopmarponHas n3omepusi.

Pazgen Ne 3 Tunbl KoMIJIeKCHBIX coeanHenuii. Knaccupukaims KOMIJIEKCOB MO CTPYKTYPHOMY
MPUHLUITY U XapakTepy cBs3ed. OHOsAAepHbIE C MOHOJACHTATHBIMU JIMTaHAaMu. L{UKIMYecKkne KOMIUIEKCHI,
npaBwio 1ukiaoB JI.A.UyraeBa u ero oObscHeHue. BHyTpukomiuiekcHble coenuHeHus. l[lonusinepHbie
KoMmIUIeKchl. M30- u rerepo- mNOMMKUCIOTHL. CBEPXKOMIUIEKCHBIE COEAMHEHUS (KpUCTAJUIOTUIPATH,
aMMHaKaThl, KJIaTpaTbl, KJacTepbl, BHeEIIHechEepHble KOMIUIEKChl). [I-kommuiekcsl (LuaHUAHBIE,
KapOoHUJIBbHBIE, ¢ (hochopo- U cepocoAep allUMU JHTaHAaMH, C alKMHAMH, allkeHamu, [l-amauibHoro
THUIIA, COHJBUYBBIE coelnHeHus). KoopauHaus kuciopoaa U a3oTa.

Pa3znesn Ne 4 PaBHoBecusi B pacTBOpPax KOMILIEKCHBIX coennmHeHuil. Meroasl m3ydyenus KC.
Tunel paBHOBecuil B pacTBOpax KomiuiekcoB. CryneHuaroe oOpa3oBaHUE KOMILJIEKCOB, KOHCTaHTHI
YCTOMYMBOCTH M HECTOMKOCTH ("4acTHble M oOmiue). KoHCTaHTBl B cllydae MONUSIEPHBIX M CMEIIaHHBIX
KOMIUIEKCOB. BnMsiHMe pacTBopuTedst W HOHHOM CHJIBl Ha KOMILIEKcooOpa3oBaHue. DyHKIUH,
XapaKTEepU3yIoIne KOMILJIEKCO0Opa3oBaHUe (pyHKIMM beepyma, CTETICHb o0pa3oBaHus,
3aKOMILJIEKCOBAHHOCTD U JIp.), UX CMBICII, CBSI3b C KOHCTAHTAMHU U KOHILIEHTPALUSIMU KOMIIOHEHTOB. MeTo1bI
OIpeNIeJIeHUs] KOHCTaHT YCTOWYMBOCTH MO (YHKIMSIM, XapaKTepU3YIOIIUM KOMIUIEKCOOOpa3oBaHHe
(rpapuueckune, uucneHHsle). Pacuer coctaBa pactBopa U (QYHKUUH,  XapaKTEpU3YIOLINX
KOMILJIEKCOOOpa30oBaHKe, MO CIIPABOYHBIM JaHHBIM KOHCTAHT. DKCIIEpUMEHTAIbHbIE METO/Ibl, UX Kiaccugu-
Kauus. Meroabl pacTBOPUMOCTH HOHHOTO OOMeHa »JKcTpakuuu. [loTeHnuomMerpuyeckue MeTOJIbI.
CriekTpoOoTOMETPUIECKIE METO/IBI.

Paznen NeS Xumuueckasi CBfI3b B KOMILJIEKCHBIX COeIMHEHHSIX. MeToJ BaJICHTHEBIX CBS3EH,
TEOpHUsl KPUCTATMYECKOTO MO, TEOPHUs OIS JIMTAHA0B, METOJ MOJICKYJISIPHBIX OpOUTaeil Kak JIWHeHHas
KOMOWHAIIHMSI aTOMHBIX OpOHTAJIEH.

Pa3znen Ne6 IlpumeHeHne KOMILUIEKCHBIX cOeuHeHMNH. [[puMeHeHrne KOMIUIEKCHBIX COEIMHEHUN B
AHAJIMTUYECKON XUMHH. METa/NIOKOMIUIEKCHBIM KaTtain3. buoHeopranuveckass XuUMUS W MEIULIMHA.
dororpaduueckas XUMusl, KpaCUTEIH U MTUTMEHTHI. XUMHUUYECKasi TEXHOJIOTHS, TUAPOMETAIUTYPTHUS U JpyTHe
TEXHOJIOTUYECKHE 00JIacTH.

4.3 JIaGopatopHbIe padoThI

No Kon-Bo
No JIP HaunmenoBanue nabopatopHbix paboT
paznena JacoB
1 1 XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX COEAUHEHHI 2
2 2 CocTaB KOMIIJIEKCHBIX COEIMHEHMI Kelie3a, KoOaabTa U HUKEIIS 2




Ne JIP Ne HaumenoBanue 1ab0paTopHbIX paboT Kozr-s0
paznena 4acoB
3 2 OmnpeneneHre KOHCTaHTH HECTOMKOCTH MOHa rekcarmanodeppara (11) 2
4 3 CuHTe3 KOMIUIEKCHBIX COeMHEHUH (xyopuaa rekcaammuuHukens(ll), 2
cynbdara nuakBarerpaammuamenu(Il))
5 4 PacTBOpBI KOMIUIEKCHBIX COSAMHEHUIN 4
6 4 N3yuenune komruiekcooopazoBanus noHoB HuKems (1), kodbanera (1) 4
7 4 Omnpenenenre KOHCTAaHTBI JUCCOLMAIMU MHAMKATOpa OpoM{QeHOI0BO- 6
T'0 CHHETO METOJIOM CIEKTPO(OTOMETPUH
8 4 OrmpesieNieHHe COCTaBa METAIUIOKOMILICKCA METOJIOM H30MOJISIPHBIX CEpHit 8
9 4 OrpesieNieHHe COCTaBa METAIUIOKOMILIEKCA METOJIOM MOJISIPHBIX OTHOIICHHUIA 8
(METOIT «HACKHITIICHUS)
10 4 OmpeneneHre cocTaBa METAUIOKOMIUICKCA METOJIOM IPSAMOM JIMHUH (METOM 8
Acmyca)
11 6 [Ipurorosnenne u crangaptmsanus J/TA. Onpenenenre Macchl Kalbous 1 4
MarHusi B pacTBOPE MPH COBMECTHOM IIPUCYTCTBHH
Uroro: 50
4.4 IlpakTH4ecKkue 3aHATHA (CEMHHAPDI)
No 3ansTHs Ne Tema Koxr-0
paszzena 4acoB
1 1 BBenenue B XUMHUIO KOMILIEKCHBIX COSTMHEHUHU 6
2 2 CTpoeHre KOMIUIEKCHBIX COCMHEHMI 4
3 3 TUIbI KOMIUIEKCHBIX COSMHEHUI 6
4 4 PaBHOBecus B pacTBOpax KOMIUIEKCHBIX COeIMHEHUN. MeToIbI 8
nzydenus KC
5 5 XuMHYecKasi CBsI3b B KOMITJICKCHBIX COCTMHEHUSIX 8
6 6 ITpMeHEeHNE KOMIUIEKCHBIX COEAMHEHNH. 2
Uroro: 34

5 YueOHO-MeTOAMYeCKOE 00ecnieyeHHe TUCHMILINHBI
5.1 OcHoBHas auTEpaTypa

1. TkaueBa, T. A. XuMusi KOMIUIEKCHBIX COEIMHEHHI [DIEKTPOHHBINA pecypc] : yueObHoe mocodue
g o0yvarommxcsi 1o oOpa3oBaTeNbHBIM IMporpaMmaM BbICHIEro 00pa3oBaHUS IO HANpPaBICHUSIM
MOJITOTOBKM, BXOJSIIMM B COCTaB YKPYHMHEHHOM rpymmbl HampanieHuidl noarotoBku 04.00.00 Xumwus /
T. A. Tkauesa, T. B. JleBenen; M-Bo Hayku u BbIcII. 0Opa3oBanusi Poc. ®enepamnmu, Desep. roc. OOKET.
o0Opa3oBar. yupexaeHue Bbicil. o0pa3oBanus "OpeHOypr. roc. yH-T". - DIEeKTpoH. TeKCToBbIe AaH. (1 daiin:
2.96 M0). - Openodypr : OI'Y, 2020. - 125 c. - 3ara. ¢ Tut. 9kpana. -Adobe Acrobat Reader 7.0 — Pesxxum
nocryma: http://artlib.osu.ru/web/books/metod all/132204 20201005.pdf — ISBN 978-5-7410-2468-3.

2. OcwumnioBa, E. A. Heopranudeckast Xumus [ DJIeKTPOHHBIA pecypce] : yaeOHOe Tocodue it 00y-
YaoIMXxcs N0 00pa3oBaTeNbHBIM MPOrpaMMaM BbICIIEro oopaszoBanus no cnenuaibHoctu 04.05.01 Oyn-
JaMeHTaJbHas U MpUKIagHas XUuMus U 1o HanpasiaeHuto noarotoBku 04.03.01 Xumus / E. A. Ocunosa,
IT. A. [Tonomapena, C. B. JlebeneB; M-Bo oOpa3oBanusi u Hayku Poc. @enepamuu, Denep. roc. OIOIKET.
oOpazoBar. yupexaeHue Boicl. oOpa3oBanus "OpenOypr. roc. yH-T". - U. 1. Texnuka BbImoJHEHUS J1a00-
PaTopHBIX paboT. - DneKTpoH. TekcToBble naH. (1 ¢aitn: 2.51 M6). - Opendypr : OI'Y, 2018. -116 c. - 3ar.
¢ tut. 3kpana. -Adobe Acrobat Reader 6.0. - Pexxum mocryma: http://artlib.osu.ru/web/books/metod
all/66824 20180529.pdf - ISBN 978-5-7410-2119-4.
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5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1. ®enotoB, M. A. SlnepHblii MAarHUTHBIM PE30HAHC B HEOPTaHUYECKON U KOOPAUHAIMOHHON XUMUHU
(pactBoOpsI 1 xuaAKocTH) / M. A. denoros. - M.: ®usmatiurt, 2009. - 384 c.

2.Kucenes, 0. M. Xumusi KoopJMHAIIMOHHBIX coenuHeHUH [Tekct] : yded. mocobue ais By30B /
1O. M. Kucenes, H. A. JloOpeiauHa. - M. : Akanemus, 2007. - 352 c. - (Breicmiee npodeccronaabHOe 00pa-
30BaHue). - bubmumorp.: c. 340-342. - ISBN 978-5-7695-3050-0.

3. Ocumnoga, E. A. Heoprannueckas xumus. COOpHHK J1a00paTOpHBIX paboT o xumuu d- u f- se-
MEHTOB [DJIEKTPOHHBIN pecypc] : METOAUYECKHe YKa3aHus Uid 00ydaroImuxcs Mo o0pa3oBareab-HbIM MPO-
rpamMmam BbIciiero oOpasoBanus no crenuansHocTH 04.05.01 dynaaMenTanbHas U NpUKIAAHAS XUMUS U
o HampasieHuto moarotoBku 04.03.01 Xumus / E. A. Ocunosa, I1. A. IlonomapeBa; M-BO HayKH W BBICIIL.
obpazoBanus Poc. ®enepanuu, @enep. roc. O10KEeT. 00pa3oBar. yupekaeHue BhIcil. oOpa3oBanus "OpeH-
oypr. roc. yH-1", Kad. xumuu. - 3aexkTpoH. TekcToBbie AaH. (1 ¢aitn: 0.68 M6). - Opendypr : OI'Y, 2020. -
56 ¢ - 3arm. ¢ Ttur. o9kpana. -Adobe Acrobat Reader 6.0. — Pexum goctyna:
http://artlib.osu.ru/web/books/metod all/130832 20200831.pdf

2. banenkas, JI. I'. Heopranuueckass xumus [Tekcr]: yueOHOEe mOcOOHME JUIsi CTYICHTOB BY30B /
JI. T'. baneukas. - PoctoB-na-Jlony: ®@enukc, 2010. - 320 c.: un. - (Boiciiee oOpazoBanue). - bubnuorp.: c.
316-317. - ISBN 978-5-222-17069-4.

3. KpaBuenko, D. A. SnepHblii KBaAPYNOIbHBIA PE30HAHC B KOOPAMHAUMOHHON xumuu [Tekct] /
3. A. Kpasuenko, H. T. Ky3uenos, B. M. HoBotopiies; Poc. akan. Hayk, UH-T 0011. 1 HEOpraH. XUMUU UM.
H. C. Kypnakosa. - Mocksa: URSS, 2013. - 272 c.: ui. - ubmuorp.: c. 240-260. - ISBN 978-5-396-00543-3.

5.3 llepuoaguueckue U3IaHUA

1. XKypHan aHanuTuueckoi xumuu. - M.: ArenctBo «Pocrneuatsy.
2. Xumus u xu3Hb — X XI Bek: xxypHan. — M.: ArenctBo «PocneuaTs.
3. XKypHas Heoprauuueckon xuMuu: xypHai. — M.: APCMU.

5.4 UnTepHeT-pecypcsbl

1. Onextponnas Oubnanoreka IQlib (oOpa3oBarenbHble W3AaHUS, DSJIEKTPOHHbIE Y4YEOHMKH,
CrpaBOYHbBIE M yueOHbIe mocodus) - http://www.iglib.ru/ .

2. DOnextpoHHas Oubmmoreka CankT-IleTrepOyprckoro rocyaapcTBEHHOTO IOJUTEXHHUYECKOTO
YHHBEpCHTETa (METOIMYecKass W ydeOHas JMTEpaTypa, co3daBaeMasi B JJIEKTPOHHOM BHJE aBTOpPaMHU
CII6GI'TY mno mpodmito  oOpa3oBaTelbHOW M HAydyHOW  JEATENbHOCTH  yYHUBEPCUTETa) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiit MOCKOBCKOT0 TroCyiapcTBEHHOTo yHUBepcuTeTa uM. M.B.JlomoHOCOBa

4. http://www.edu.ru/ ®denepansubiii mopran «Poccuiickoe 0Opa3oBaHHe»

5.5 IIporpammHoe olecmedyeHue, NpogecCHOHAIbHBbIC 0a3bl JaHHBIX W HMHGOPMAIHOHHBIE
ClIpaBOYHbLIC CHCTEMbI

1. Omnepammonnas cucrema MS Windows (B pamkax muieHsuoHHoro coriamenus OVS-ES
oOecniedeH Bech KoMIbloTepHbIN apk OI'Y).

2. TMaker HactonpHbIX mpuioxenudt Microsoft Office (Word, Excel, PowerPoint) (B pamkax
munensnonHoro cornamenns OVS-ES obGecrieuen Bech kommbroTepHbiii mapk OI'Y) mis moAroToBKu
TEKCTOBBIX JOKYMEHTOB, 00pa0OTKH SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB U IEMOHCTPAIIUH MTPE3CHTAINH.

3. ProQuestDissertations&Theses A&l [DnexkTpoHHBIN pecypc]: 6a3a maHHBIX Auccepranmii. — Pe-
KM Jtoctyna :https://search.proguest.com/, B nokansHoii cetu OI'Y.

4. SCOPUS [DnektpoHHbI pecypc]: pedeparuBHas 6a3za maHHbIX / kommanus Elsevier. — Pexum
noctyna: https://www.scopus.com/, B tokanbhoit cetu OI'Y.

5. RoyalSocietyofChemistry [DnekTpoHHBII pecypc]: moHOTeKcTOBast 6a3a naHHbiX / KoposeBckoe
XHMHUUecKoe oomiecTBo Benmukoopuranuu. — Pexxum nocryma: http://pubs.rsc.org/, B nokansHo# cetn OI'Y.
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6. Springer [DnekTpoHHBIH pecypc]: 0a3a MaHHBIX HAy4YHBIX KHHT, JKYPHAJIOB, CIIPaBOYHBIX

matepuanoB / kommanus Springer Customer Service Center GmbH. - Pexum goctyma:
https://link.springer.com/ , B nokansHoi cetu OI'Y.
7. ABTOMATHM3MpOBaHHAs MHTEpPaKTHBHAs cucTemMa cereBoro tectupoBanus - AWCCT

(3apeructpuposana B POCITATEHT, CBuuerenscTBo 0 rocyaapCTBEHHON PETHMCTPALlMU IPOrpaMMbl IS
OBM Ne2011610456, mpaBoobaaaarens — OpeHOYPIrCKuil TOCYAapCTBEHHBIM YHUBEPCUTET), PEKUM JIOCTYIIa
- http://aist.osu.ru.

8. Koncynerant Ilmroc [DnexTpoHHBI pecypc] : cmpaBouHO-TipaBoBasi cuctema / Kommanwus
Koncynbrant Ilnroc. — Dnekrpon. nan. — Mocksa, [1992 — 2022]. — Pexum goctymna : B JIOKJIbHON CETH
Or'y \fileserverI\'CONSULT\cons.exe

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

Jist mpoBeieHus TEKUMOHHBIX 3aHATUH HCIOIB3YIOTCS yUeOHbIE ayTUTOPUHU. AYJIUTOPUN OCHAIIECHBI
KOMIUICKTAMH ~ YYEHHYECKOH MeOenu, TEeXHHYECKUMH CpEICTBAMH OOYYEHHs, CIyXAllUMHU IS
npecTaBieHus yueOHoM nHdopmanuu O0IbIION ayAUTOPUH.

[ npoBeneHus 1a00paTOPHBIX 3aHATHH UCIIONb3YyeTCs 1adopaTopusi, OCHAILEHHAas: 000pyA0BaHUEM
(MmydenpHas meub, CHEKTPOGOTOMETpP, CYIIMUIbHBIA IMIKad, KPUCTAIM3aTOPbI, IKCUKATOPHI, IITATUBHI,
apeoMeTpbl) M npuOopamu (HarpeBaTelbHbIE IPUOOPHI, TEPMOMETPBI, BOJSHbIE OaHMU, MHKHOMETD).
Jlaboparopust ocHallleHa XUMHUYECKON MOCyI0i (IpOOHPKH, XUMUYECKHUE CTaKaHbl, KOJIOBI, MEpHas MOCY/a,
BOPOHKH, (appopoBble 4YaNIKA) M HEOOXOJUMBIMH XHWMHUYECKMMH peakTuBamMu. B maboparopuu
MPElyCMOTPEHBI alTeuKa U CPECTBA MOKAPOTYIICHHS, a TAK)KE HHIMBUyaIbHbIE CPECTBA 3AIUTHI.

[Tomemenue it CaMOCTOSATEIBHONH PadOTHl 00yYaAIONIMXCS OCHAIICHBI KOMIBIOTEPHONH TEXHUKOH,
MOAKIIOUEeHHOW K ceTu «VHTepHeT», M obecrneuyeHueM JA0CTyla B JJICKTPOHHYI HH(POPMAIUOHHO-
obpazoBarensHyro cpeny OI'Y.
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